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1. O01ee onucanue

VYerpotictBa apromaruzanuu [IMUHTPOH npeanaznaveHs! i yrpaBJIeHUS] TPOU3BOACTBEHHBIMU
TEXHOJIOTHYECKUMHU MPOLIECCAMH HA MPOMBIIUICHHBIX MPEANPUATHSIX U TOCTPOCHUS CHUCTEM
aBTOMAaTHU3AIMK/ IUCTICTIYCPU3ALUH HHKEHEPHBIX CUCTEM.

Monymu pacmupenuss MP-02M paboTaror mo mnpomblinuieHHOMYy mporokorny Modbus RTU,
noiepskuBaioT «obicTphiity Modbus (fast Modbus) u coBmectumbr ¢ GonbmmacTBoM TIJIK 1 SCADA
cucremamu. Koprryc BeInosiiHeH B KOMIAaKTHOM ¢opM-(akrope ¢ kperuienuem Ha DIN-peiiky.

B cocTaB 1uHENKN BXOIAT:

MII — Mmoynp nUTAHUS;

CA — cepBep aBTOMAaTH3AIUY;

MP — Monynb pacmupeHus;

CD — cYeTYHK 3JIEKTPOIHEPTUH;

[N — npeoGpazoBarens HHTEPHEHCOB;

02M — BTOpast peBU3Usl KOpIyca, MaJlblil pa3mep.

1.1 TaGapuTHbIe U YCTAHOBOYHbIE Pa3MepPbI
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PykoBOACTBO 10 3KCITyaTanuu Moysen pacumpenuss MP-02m §|!|: UAHTPOH

1.2 BHeumHui BUI

CbeMHble
KNeMMHble 6n1oKun

16

it

I
&

MHaukaTopbl cpaboTku
BXOA0B\BbIXO40B

MHaukaTop NuTaHus

CbemMHan AKTUBHOro obmeHa

IMIGEAA NAHGAB PaboTbl ycTponcTBa

KnemmeHble 6n10ku
nnatbl BBOAa/Bbixoaa

Puc. 2. CeroBast uHAMKAIUSA
Bce momynmu pacmmpenus uMeroT BepxHIo miaty ¢ LED wmumukanumeid cratycoB cpaboTKH

JIMCKPETHBIX BXOJOB/BBIXOIOB, HAIMYUSI MUTaHHs, aKTUBHOTO orpoca mo RS-485, a takke IBYXIBETHBIN
(cMHUI/KpacHBIT) CBETOIMO/T CTaTyca padOTHI M aBapUH MOJIYJIS.

KnemmeHble 6noku
nnarbl BBoAa/BbIXoAa

3alenkun kopnyca

KpenneHue Ha DIN-peiky

RS-485, 24V, 5V

3alenku Kkopnyca

KnemmeHrble 6noku
nnarbl BBoAa/BbiIxoaa

3awenka DIN-peitku

Puc. 3. Bug cboky
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85 mm

Puc. 4. CoenuauTeNbHBIN TLTCH)

Bce yctpoiicTBa coenunsoTes ¢ monayneM nutanus MII-02m-24 u mexay coGoif ckBo3Hoil 10-
MUHOBOM TIMHON depe3 TopieBbie pazbembl IDC10, pacronoxeHHbIE C JBYX CTOPOH MOAYJCH, 4TO
MO3BOJIUJIO YMECTUTHh OoJblllee KOJIHMYECTBO BXOJOB/BBIXOJIOB, COKPaTUTh BpeMs cOOpkH IKada,
YIPOCTUTD 3aMEHY U OOCITYKUBAHUE YCTPOUCTB.

[ToaxiroueHre MPOBOHUKOB CEYCHHEM JI0 2.5 MM2 IPOU3BOJIUTCS Yepe3 CheMHBIC HAKMMHBIC Pa3beMbl
push-in \ k1emmHbIE GJIOKH.

1.3 MapkupoBKa 1 0003HAYEHHUSA

MP-02m 6xDO 8xDI

i
I
I
I
MP- MmoayNb paclwmpeHus [] :
MIT - moaynb NUTAHKA I
CA - cepeep aBTOMaTM3auum |
MW - npecbpazoeatent WHTepd-8 !
C3 - CHEeTYMK INEKTPOIHEPTHUM 'l

02 - BEPCMA KOpnyca = ==

M- Mansii pasmep

6xD0 - 6 ANCKPETHBIX BbIXOA0B
8xDl - 8 AMCKpeTHbIX BXOA0B
12xAl-12 aHanoroekIix BXOA0OBE
12xA0 - 12 aHanoroBblX BbIXOA0B

Puc. 5. MapkupoBka u 0003HaAYCHUS
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1.4 Pa306op kopnyca

[IpyxuHHBIE KJIEeMMHbIE OJOKH MO3BOJISIOT MPOBOIUTH OBICTPBI MOHTa)/IJEMOHTaX IMPOBOJOB, HE
TpeOYIOT MPOTSHKKA BUHTOBBIX COCTUHEHUH U, B CIydae HEOOXOIUMOCTH, JIETKO MOTYT OBITh M3BJICUCHBI
BPYUYHYIO, UJIM HHCTPYMEHTOM, KaK IIOKa3aHO HUXKeE.

Puc. 7. Paz6op xopmyca

B ciydyae momamaHusi BHYTph KOpIyca MOCTOPOHHUX IMPEIMETOB OH MOXXET OBITh pa3o0OpaH, Kak
[I0Ka3aHO Ha pUCYHKE BbIIIe. J[J1 7TOro He0OX0IMMO MpeABAPUTEIHLHO 00ECTOUNTh YCTPOMCTBO, U3BIIEYD
CHhEMHBIE KIIEMMHBIEC 0JI0K, OTCOCTUHUTH TOPIEBYIO COCTUHUTENBHYIO ITUHY U CHATH YCTpoicTBO ¢ DIN-
peiiky, BBIIBUHYB BHU3 OPaHKEBYIO 3aIlEIKY.
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1.5 TexHu4eckue XapaKTePHUCTUKH U YCIOBHUS IKCILTyaTAIIUN

IHapamerp | 3Hayenue (CBOIiCTBA)
ITuranue
[TonknroueHne nuTaHus Uepes TOp1ieBOM pa3bemM
HanpsixeHune nuranus 24 B 10CTOSIHHOT'O TOKa
[ToTpebisiemMast MOIITHOCTB, HE OoJiee: 5Bt
HuTepdeiicel CBA3U
Tun untepdeiica RS-485
KonnuecTBo nopros 1
[Monxmrouenue untepeiica Uepes TopueBoi pazbeM,
BBIBOJ Ha pazbeMm MII-02m-24
[MoaiepkuBaeMbIe TPOTOKOJIIBI Modbus RTU \ fast Modbus RTU (Slave)
CKOpOCTh nepeaaun 9600, 19200, 38400, 57600, 115200 6uTt/c
O0mme cBeieHUs
["abapuTHBIE pa3mMepsl (110 x 55 x 55) + 1 mm
Macca, He OoJiee 400 r
Crenens 3anuThl Kopiryca mo 'OCT 14254-96 IP20
WNuaukanus Ha niepeHel naHenu - HaJlM4Me MUTaHus,

- 00MeH o RS-485;
- COCTOsIHHS TIpUOOpa;
- 1o 16 naaukaropos coctosiaus 1/0.

BcerpoenHoe o6opyioBanue Knomnka cmeHsl ajipeca
Cpennsisi HapabOTKa Ha OTKa3 50 000 g
Cpennuii cpok ciy>K0bl 7 ner
Kperuienue Ha DIN-peiiky TS-35/7.5/15 (EN 50022)
Knacc 3ammTsl 0T mopaxeHust JIeKTPUIECKUM I
TOKOM
JMcKpeTHbIE BXOBI
KonuuectBo 110 14 TMCKpETHBIX BXOJIOB C OJIEPKKOM
(YHKIIMM CUETHBIX BXOJOB
Tun raibBaHUYECKON U30JISIIIUU ['pynnoBas, 1o 7 BXOJ0B B rpynme
DneKTpruYecKasi MPOYHOCTh U30JIAIIUH 1 xB
HomuHanpHOE HanpshKeHHe MUTaHKS BXOJI0B 24 B n0CTOSIHHOTO WJIM IEPEMEHHOT0 TOKa
MakcumanbHO JOMYCTUMOE HalpsiKEHUE Ha 30B
BXOJI€
J{CKpeTHBIEe BBIXObI
KoymmuecTBo 110 6 peneitabix \ 10 16 onTopeneiiHbIX BHIXOI0B
KommyTtupyemsbie Harpy3ku [ns onropeneiinbix — 10 36 B mocToSHHOTO TOKa

i 10 24 B nepemennoro Toka (400 MA maxc.)
s peneitabix — 1o 400 B mepemennoro Toka (10

A makc.)
DNeKTprUYecKasi MPOYHOCTh U30JIALUU 1 xB
AHAJIOTOBBIE BXO/AbI
KonungectBo 110 12 yHHBEpCaIbHBIX AHAJIOTOBBIX BXOJI0B
Tunel NoanEPKUBAEMBIX CUTHAJIOB PT100, PT1000, NTC10K, 0...10V,

0...20mA, 4...20mA, tepmoriapa TXA K tuna,
«CYXOI» KOHTaKT

Jlnana3oH u3MepeHus HaupsKEHUs 0...10B

Jlnana3oH u3MepeHus ToKa 0...24 MA

MakcumanbHO AOMYCTUMBIN TOK 80 MA
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Pazpsarocts AIITT \ 16 6ut
AHaJI0roBbI€ BHIXOAbI
Komnuecto Jo 12 ananorossix BeixonoB 0...10 B
Jnana3oH BHIXOAHBIX HANPSHKEHUN 0...10B
MakcuManbHO TOIIyCTUMBIM TOK HArpy3KH 5 MA

[To criocoOy 3amuTsl OT MOPAKEHUS ICKTPUIECKUM TOKOM Mpubdop cootBercTByeT Kiaccy |1 mo TOCT
IEC 61131-2-2012.

Bo Bpemsi skcmulyaranmd W TEXHHYECKOro OOCTy>KMBaHUsS MpuOOpa ciemayeT coOIoIaTh
TpeOOBaHUS CIEAYIOMIUX TOKYMEHTOB:
«'OCT 12.3.019-80;
* «[IpaBuia ’KcIUTyaTallK 3JIEKTPOYCTAHOBOK MOTPEOUTENEH»;
* «[IpaBuiia oxpaHbl Tpyia IPH SKCILTyaTaLUU JIEKTPOYCTAHOBOKY.
BHUMAHME: OTKpbITbIE KOHTAKTHI KJIEMM IprOOpa BO BpeMsl SKCIUTyaTallud MOTYT HaXOIUThCS O]
HanpspKeHueM BenuuuHoi 1o 250 B.
3anpenieHo MCIoib30BaTh MPU HATUYUU B aTMocdepe KHUCIOT, IIeI04Yeil, Macesl U MHBIX arpeCcCHUBHBIX
BEIIECTB.
JIroOble MOAKITIOYEHHSI K TPUOOPY M pabOTHI MO €r0 TEXHUYECKOMY OOCITYKHUBAHHIO CIIEAYET MPOU3BOIUTh
TOJILKO MPH OTKJIFOYSHHOM MUTAaHUH MTPUOOPa U TOAKITIOUEHHBIX K HEMY UCIIOIHUTEIILHBIX MEXaHU3MOB.
He nomyckaercss momajgaHue Biard Ha KOHTAKThl BBIXOJHBIX COCIUHUTENCH M BHYTPEHHHUE DJIEMEHTHI
npudopa.

1.6 Moaudpuxkanuu MoayJiei pacumnpennsst MP-02m

Moaudgukanusa MOIYJIA: DI DO Al AO
peJie onrTopeJe
MP-02m 6xDO 6
(HO+H3)

MP-02m 6xDO-8xDI 8 4 (HO) 2
MP-02m 4xDO-6xDI 6 4 (HO)
MP-02m 16xDO 16
MP-02m 14xDI 14
MP-02m 10xDI con 10
MP-02m 12xA0 12
MP-02m 6XAI-6XA0 6 6
MP-02m 12xAl 12
MP-02m 6xDO-5xDI1-2xA0 5 4 (HO) 2 2

1.7 TpeboBaHus K NOAKJIYEHHUIO POBOIOB 1 Kaldeei

JnuHa 3auncTku Kadens — 5...9 MM (pekomenayercs 7 mm). CedeHre mpoBoa, MOAKIIYaeMOro K
kiemmam / AWG —0,2...2,5 Mm? / 12...26 AWG.

Bo3MoxHO prMeHeHue KaK OJHOKIIIBHOTO ITPOBOJIA, TAK U MHOTOKUJIbHOTO. B ciyyae mpuMmeHeHus
MHOTOKHJIBHOTO ITPOBOJIAa PEKOMEH TYETCS HCITOJIb30BaTh 00KMMHBIC HAKOHESYHHKH HITH JTY)KCHHE.

He nomyckaiiTe HeKadyeCTBEHHBIX COEAMHEHMN (HE J0 ymopa BCTABJICHHBIM pa3beM, HE 3axaThli
IIPOBOJI, HETUIOTHO 00’KaThle HAKOHESYHHKH, OKUCIICHHE KOHTAKTOB) — 3TO MOYET MPUBECTH K MEPETPEBY
COCIMHEHUS, YBEIIMYCHHUIO YPOBHS IIyMa B AHAJIOTOBBIX IICTSIX, CHUKCHHIO KAueCTBA CBS3M B IETISIX
uHTEphEerCcoB.
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1.8 CaeroaunoaHass HHANKAUAA

Ha mnepenneil maHenmn MOIyJsl pPacHOJNOXKEHBI CBETOAMOIHBIC WHAMKATOPHI HAIMYUS TUTAHUS,
aKTUBHOCTH orpoca 1o RS-485, unaukarop paboThl ycTpoiicTBa, HANUYKE aBapuii U 10 16 MHIUKATOPOB
COCTOSIHM BXOJIOB/BBIXO/IOB.

WNuaukaTtopbl COCTOSIHUN BXO/I0B/BBIXO/I0B MTPEIHA3HAUCHBI JJIS1 OTOOPAXKEHUS TEKYIIETO COCTOSHHS
COOTBETCTBYIOIIETO AUCKPETHOTO BXO/A WIIM BBIXOJ1a. AHAJIOTOBBIC BXOJIbI HMEIOT WHANKAIMIO TOJIBKO B
PEKUME «CYXOi» KOHTAKT, aHAJIOTOBBIE BBIXO/IbI — PH 3HAYCHUH Ha BbIxoe Oounbiie 0.

(O OO OO 000N

55 8 9 W 552 1 12 13 4
L Digital inputs

‘ 000000000

MP = 02m

< 2

MHomkaTopsl = — CucTemHble
BXOA0B/BLIXOA0B =n” — MHAWKATOPE
>< ? KHoMKa cMeHsl agpeca
or1p018
AipigiguigegipEpEpEy
«J 00 000OD0ODCOD 55 8 O W 552 N 12 13 14
—  Digialinpuz ——— lm Iaigi:a[llinnl.[lis [I U [l
8 1 2 3 552 4 5 & 7
‘
Hanwuyue nATaHuA
HMHOWKaTORE

BX000B/BLIXOA0E

MHoWKaUMA CeTeBoro
anpeca | agapuu

OO0 0000000
55 8 8 W 552 M 12 13 14
L Digital inputs
100000000
‘ O( MP = 02m
3L = AKTHEEH 0BMEH
MHAMKaTOpbI <>( lmlz: = -
EXO00B/ELIXOL0E :I|_|!|:|: = no RS-485
—] MHomKauwa paboTel
-]
‘ 55993_5?211 12 13 14
| gital mpuls
+J 00000000 100000000
Digitel inputs 1
85 1 2 3 552 4 =l ] 7
0 oo0o000000) ‘ MP - 02m
X mu =
MHOMKaTopbI “ea]: =
EXO00B/BLIX0OL0E :H: =
>< ? KHonka cMmewHs agpeca
oT 10018
00000000
—  Digmalinputs ————
55 1 2 3 552 4 5 [} 7
[ naonnoaoons

Puc. 8. Ceeromnognast MHIUKALUS

1.9 3anpanue ceTeBOro ajgpeca u cOpoc Ha 3aBOJICKHE HACTPONKHU

Haxatuem Ha KHOINKY CMEHBI ajjpeca MO>KHO OBICTPO 33/1aTh ajipeca yCTPOHCTBaM NpU MPOBEIECHUH
MyCKO-HaaI0uHbIX paboT. Anpec 3aaaercs ot 1 g0 18. [Ipu Ha>kaTUM Ha KHOTIKY CMEHa CETEBOIo ajpeca
compoBokaaercss LED unnukamnueit Texyuiero agpeca HHAMKATOPaMU COCTOSIHUN BXOJI0B/BBIX0J0B. [Ipu
OTCYTCTBHM OIpPOCa YCTpOWCTBa B Te4eHUH 20 CEK. OH HAYMHAET MUTaTh KPACHBIM CBETOJHMOJOM CBOU
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cereBoit ampec. Tak jke MOKHO 3amaTh cereBoit agpec mo Modbus RTU B muamaszone ot 1 mo 247. Tlo
YMOJTYaHHIO MapaMeTpsl cBsa3u ycranosieHsl 115200 8N1.

IIpn 3axaTnu KHONKH 0OoJiee TpPeX CEKYH] MNPOMCXOAUT cOPOC HA 3aBOJCKHE HACTPOIKH,
conposokaamuiics oerymeii crpokoii LED unankartopos.

1.10 Ha3HadyeHHe KJIEeMM

MoJylib COIEPKUT 2 ChEMHBIX KJIEMMHBIX Ojl0Ka. DTH KJIEMMHBIC OJIOKM NpeIHa3HAYCHBI IS
MOJKIIIOUEHUST KO BXOJaM W BbIXoAaMm Monyiis. s yka3zaHusi Ha3HAYeHUS KOHTAKTa, WJIA TPYIIIBI
KOHTAKTOB KJIEMMHOT0 0JI0Ka, Ha KOPITyce IprOopa HaHECEHAa COOTBETCTBYIOIAS MAPKHUPOBKA C YCIIOBHBIM
0003HaYCHUEM THITA peCypca U Ha3HAYCHHUEM KaXKJI0ro KOHTaKkTa. Takxke, I KaKI0T0 BX0/[a UITH BBIXO/A,
yKa3aH ero MopsIKOBBIH HOME.

KosingyecTBo, THIIBI BXOIOB \ BEIXOJIOB M UX PACIIOIOKEHHE HA KIEMMHBIX OJIOKAX MOJYJISl 3aBUCST OT
ero MoauuKaIum.

i ' i T
1 2 3 4 5 & T 8 8 1 2 3 4 5 6 T 8 8
o0 0000 oo o000 000
| 1 4 }: | '1: 4l :' | &) 11 |24 | |_3 :.JI

reky mlay SSR relay reloy ey reloy
Driggited inpust | Driggitcdl inpust |
8 1 2 3 4 g 4 7 A& 8% 1 2 88 I & 5 & 4
o O O O
1 2 3 4 5 & 7 8 8 1 2 3 4 5 6 T 8 89

L. " LN ’
MP-02m 6xDO 8xDlI MP-02m 4xDO 6xDlI

r B’ F ™
1 2 3 4 5 6 T 8B 9 1 2 3 4 5 6 7 8 8
O oo o000 o000
85 % W oM o1z 13 W15 du | mad L o l
L o gited ot pt relcTy & relcry 5 reday &

Diicgitedl ot radcry 1 maloy 2 reloy 3
s 1 2 3 'HIF:-I 6§ 7 8 ol Jae [ oweg Jae | oegg
O o0 o000 0000
1 2 3 4 5 & T 8 89 1 2 3 4 5 6 7 8 8
. r L "
MP-02m 16xDO MP-02m 6xDO

' ™\ 4 ™
1 2 3 4 5 6 7 8B 8 1 2 3 4 5 & 7 8 89
o O O o O
& T B g o + N 2 55 8 B 10 55 M 12 13 1
| Anakag input | I— Oigitel inputs —I
[ Anclog input I — Digital inputa — ]
5 1 I 304 * 5 4 55 2 3 552 4 ] =] T
o O O o o
1 2 3 4 5 6 T7 8B 8 1 2 3 4 5 6 7 8 9

L . Y ’

MP-02m 12xAl MP-02m 14xDI

10
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i ' i '\
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2. CxeMblI MOAKJIIOYEHUN

2.1 JIuckpeTHble BXOAbI

Ha auckpeTHBIX BXOJax HCIONB3YIOTCS TpaH3ucTopHble onTomapel LTV-814S-TAL-A Ha Kaxmbii
BxoJ. [loanepxnBarOT MOJAKIIIOUEHUE IMOCTOSHHOIO M IepeMeHHoro Toka Ao 35 B. Uzomauua 5 xB.
Juana3zon cpabateiBanus 5...24 B. Kaxnas rpynna AMCKpETHBIX BXOJ0B cpadaThIBaeT IIPH M0/1a4e Ha Hee
HaINpsOKEHUs JII00O0H MOJIIPHOCTH OTHOCUTENIBHO OOIIEro KoHTakTa SS. B 3aBUCHMMOCTH OT THUIAa MOJYJIs
JMCKPETHBIE BXObI MOT'YT HMETh pa3jienibHble oomue kiemMmbl (SS1, SS2...), B aToM ciiydae pasaeinbHbIe
IPYyMIbI MOTYT OBITh OJIKIIOUEHBI TO-pa3HoMY, Hanpumep, Ha SS1 noaxmouaercs GND, na DI1, DI2, DI3
- +24V, ana SS2 - +24V, na DI3, D14, DI5, DI6 — GND.

K nn¢poBbIM BX0/1aM KOHTPOJIIEpAa MOTYT MOJAKIIOYATHCS JATYMKH CO CIIEYIOIUMH TUIIAMH BBIXOIOB:
— «CyxoM KOHTaKT»;

— OtkpaIThiii KomnekTop (NPN, PNP, oTkpbIThIi cTOK ¢ P- miin N- kananom);
— AxTtuBHbIe (MU depeHnnanbHbi Bbixoa 24 B, aByxTakTHBbIN BbIxoA 24 B).

[TuTaHue CyXMX KOHTAKTOB W AKTHUBHBIX JaTYUKOB MOXET OBITh MOJKIIOYEHO K BEPXHHUM
BBIXOJHBIM pazbeMaMm Momyns iutanust MIT1-02m-24.
Jis KaXJI0ro AMCKPETHOTO BXOJa NMPEIyCMOTPEH CUETYMK BKJIIOYEHHMH M HACTPOWKM aHTHapeOesra.
[TonpoGuee B Tabnuile ceTeBBIX MEPEMEHHBIX.

2.2 CxeMbl NOAKJIIYEHUS TUCKPETHBIX BXO/10B

Bribop THMAa WCTOYHMKA HaNpsHKEHUS 7S TOAKIIOYEHHS JMCKPETHBIX BXOAOB 3aBUCHT OT
UCTIONIB3YEMBIX B CHCTEME JaT4MKOB. JIMCKpeTHBIE DaTYMKH MOTYT paboTaTh ¢ JOOO0H MOISIPHOCTHIO
nuTaHus (OT KICTOYHHKA MUTAHKS IEPEMEHHOT0, HITU MIOCTOSTHHOTO TOKa). JIMCKpeTHBIE BXOIbl HAYMHAIOT
cpabaThIBaTh NMPY HATMYHUH HA HUX MOTEHIMAIA 00Jjiee 5 BOJIBT.

OO6mas xknemMMma SS Ui TpYyMNIbl BXOJOB HE coeMHeHa ¢ SS2, 4TO MO3BOJSET JUISl KaKJOW TPYIIIBI
UCIIOJIb30BaTh CBOIO NOJISIPHOCTh HANPSKEHUS.
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Ecin nuckpeTHbIi BXOJ MCIOJIB3YETCS AJIA MMOACYETA UMITYJIbCOB WIIM U3MEPEHUS YaCTOTBI, TO CXEMBI
MOAK/IIOYEHUS aHAJIOTMYHBI IPUBEAEHHBIM IIpUMEpaM, OJHAKO I MUTaHWs BXOJA CIEAYyeT UCIIOJIb30BaTh
TOJIBKO UCTOYHHUK IIOCTOSTHHOTO TOKA.

Ecin nns nened 1aT4MKOB, MOJKIOYAEMbIX K JMCKPETHBIM BXOJaM, TpeOyercs 3JeKTpHUYecKast
U30JIALUS OT OCTAJIbHBIX 1eTeld KOHTpOIepa, HEOOXOAMMO MCII0b30BaTh OTJEIbHbIA HCTOUHUK TUTAHUS
Ui 1aT9uKoB. [Ipy McTonb30BaHNM AaTYHKA MOTYITPOBOIHUKOBOTO THUIIA HEOOXO0AUMO MUTATh €TO TOJIBKO
IIOCTOSIHHBIM ~ HampspbkeHueM. HekoTtopble THUNBI TakuMX JaTYNKOB HMEKOT Ha CBOEM  BBIXOXE
OJTHOHAIPABJICHHBINH MOJIYIPOBOJHUKOBBIN KII0Y, paOOTAIOIIUI TOJBKO MPU ONMPEAeTIEHHON MOISAPHOCTH
HanpspKeHus Ha HeM. Eciin mitaHupyeTcst IpUMEHATh 1aT4YHK ¢ MOITyIPOBOJHUKOBBIM BBIXO0M, TO BEIOOP
HOJISIPHOCTHU MUTAHUS JAUCKPETHBIX BXOJIOB ONPENENIeTCsl TPEOOBAHUSAMH K MOJSIPHOCTH HANPSDKEHHUS Ha
BBIXOJIC JaTYUKA.

2.3 JluckpeTHble BHIXOAbI

JIucKpeTHBIE BBIXOABI TPEIHA3HAYCHBI JUISI KOMMYTAIllMd BHENIHUX HArpy30K W JIOCTYIIHBI B
UCIIOJTHEHUH C AJEKTPOMEXaHUUECKUMHU pPeie U OMTOpere.

B MP-02m 6xXDO 8xDI ucnons3ytorcs pene Omron G5SNB-1A-E-24VDC: Tok 5A npu 250VAC, 3A
npu 30VDC u tBepaorenbHbIx pene (ontopene) Omron G3VM-61D1-TR: Tok 0.3A mpu 24 AC/DC.

B monynsax MP-02m 6XDO ucnonssytorcs pene PANASONIC DSP1-DC24V-F: Tok 5A pu 250VAC,
5A nipu 30VDC.

B moxymsx MP-02m 4xDO 6xDIl — Hongfa HF32FV-16-12-HLTF-590: tox 16A npu 250VAC.
MakcumManbHbIN ITycKoBOH TOK /10 80 A.

B MP-02m 16XDO wucnomnssytorcs TBepaorenbubie pene (ontopene) Omron G3VM-61D1-TR: Tox
0.3A mipu 24 AC/DC.

JlucKkpeTHbIE BBIXOJbI, BBIMOJTHEHHBIE HAa OCHOBE OITOpese, MpeIHAa3HAYeHbl AJIs YMpaBICHHS
MaJIOMOIIIHBIMA Harpy3KamMH MOCTOSSHHOTO WJIM TEPEMEHHOTO TOKa, TaKUMU KaK WHAWKATOPHBIC H
CUTHQJIbHBIE CBETOAMOMABI, MAJOTradapUTHbIE 3JEKTPOMEXAHWYECKHEe U  TBEPAOTEIbHBIE pelle.
BHUMAHMUE! MakcumManabHblii TOK onTopesie He 10 KkeH npeBbimaTh 300 MA, B IPOTHBHOM CiTydae
BBIXOJ/I MOXKET BBIUTH U3 CTposi. MakcuManbHOE HaNpsHKeHHE MUTAHUS Harpy3Kd HE JIOJDKHO MPEBBIIATh
30 B.

JIucKpeTHbIE BBIXOJBI HAa OCHOBE JJIEKTPOMEXAHWYECKOTO pelie MpeaHa3HAYeHbl AJ yMIpaBIeHUS
MOITHBIMH Harpy3KaM# IMOCTOSHHOTO JTH IIEPEMEHHOTO TOKA.

JlucKpeTHbIE BBIXOJABI HA OCHOBE CUMHUCTOPOB MpeAHA3HAYEHBI AJIs YIPaBIECHUS BHICOKOBOJIHTHBHIMU
Harpy3Kamu IepeMEeHHOTO TOKa CpeHe MOUTHOCTH. MaKCHMaIbHO JIOIYCTUMBINA TOK Yepe3 CHMUCTOP He
JOJKEeH MPeBbIMaTh 1 A, MaKCUMallbHOE HANPsOKEHUE MUTaHUS HArPYy3KH He JO0JDKHO TpeBbimath 270 B.
st paboOThI CHMHUCTOPHBIX BBIXOJI0OB HEOOXOAUMO, YTOOBI TOK MUTAHUS HATPY3KH COCTaBIIsLT HE MeHee 10
MA. CUMHUCTOpPBI 00JIaZIaI0T HEOTPAHUYEHHBIM PECYPCOM IIUKIIOB BKIIIOUEHUS/OTKIIIOUEHUS (B OTJIIMYUE OT
INEKTPOMEXaHUIECKUX Pele).

[Ipy TOAKIIOYEHWHM NUCKPETHBIX BBIXOJOB CJEAYET YYUTHIBATH IEPEXOJHBIE PEKUMBI PaOOTHI,
BO3HHKAIOIINE TPH BKIFOYCHUH/OTKIIOYEHUH Harpy3ok. Hampumep, Oomnblnmas BemTMYMHA EMKOCTHOM
Harpy3kd Mpu e€ BKIIOUEHUU BBHI3BIBACT OOJIBIION BCIUIECK TOKAa B IeMH, a OoJblias BETUYHMHA
WH/IYKTUBHON Harpy3KH BbI3bIBACT BOZHUKHOBEHHE OOJIBIINX 3HAUECHUI HAMPSHKSHUS MTPH €€ OTKITIOYCHUH.
Jlis  3ammThl  BBIXOJOB OT BBIOPOCOB HANpPSDKEHUS MNP KOMMYTAIlMM HWHIYKTUBHBIX HAarpy3oK
pexoMeHayeTcs ycraHaBimBaTh RC-cHa00ep Wit BapucTOp NMapaielbHO Harpys3Ke.

2.4 CxeMbl MNOAKJIKYCHUSA TUCKPETHBIX BbIX0/10B

HcnomHuTenbHOE YCTPOHCTBO MOIKITIOYAETCS B Pa3phIB LEMH JUCKPETHOTO BBIXOJIA.
[Tpu KOMMyTaIMU BEICOKOBOJIBTHBIX IIETICH CETEBOIO HAMPSKEHUSI PEKOMEHIyETCSl OPTaHH30BbIBATh
CXeMy MUTAaHUs Harpy3KH TAKMM 00pa3oM, YTOOBI IPY BBIKIFOUSHHOM JMCKPETHOM BBIXOJIE Ha KJIIEMMaXx
Harpy3Kd OTCYTCTBOBAJI OMACHBIH MOTeHIMa. st 3Toro cieayer kommyTupoBath a3y (L) cereBoro
HanpsokeHus, a Heritpanb (N) mogaBate Ha Harpys3Ky.
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2.5 AHaJIOroBBI€ BX0IbI

Monynu pacmupenus 12XAl, 6XAl 6XAO npeaHazHaueHbI 111 U3MEPEHUS TEPMOCOIPOTUBIICHHH,
U3MEPEHUS HAMPSDKEHIS, COMPOTUBIICHUS U ToKa. [IocTpoeHBI Ha MPEIU3NOHHOM MaJIoIIyMsieM 16-
outaom AILIII.

HonuepmnBaeMble THIIbI JATYUKOB U CUTHAJIOB

IMapamerp 3HavyeHue

TepMonapsl
Turmbr «K» (TXA) (o1 -270 no 1370 °C)

Tepmometpsl conporusienusi (RTD)

Cxembl MOIKIIIOUEHUS JIByXnpoBoHas1, TPEXIIPOBOIHAS

Pt50, Pt100, Pt500, Pt1000 (o = 0,00385 °C -1, ot -220 m0 850 °C)

5011, 10011, 500I1, 1000IT (o = 0,00391 °C -1, ot -200 o 850 °C)

50M, 100M, 500M, 1000M (a. = 0,00428 °C -1, ot -180 mo 200 °C)

Ni100, Ni500, Ni1000 (o = 0,00617 °C -1, ot -60 no 180 °C)
TepMucropsi

NTC 100k (B=3950, ot -55 no 125 °C)

NTC 10k (B=3950, ot -55 no 155 °C)

NTC 10k (B=3988, ot -55 mo 155 °C)

Turbl NTC 10k (B=3435, ot -55 no 125 °C)

NTC 10k (B=3470, ot -55 no 125 °C)

NTC 5k (B=3470, ot -55 mo 125 °C)

NTC 1.8k (B=3380, ot -50 mo 150 °C)

JaT4uKu ¢ yHH(PUUMPOBAHHBIMH CUTHAJIAMH
Toxka 4-20 MA, 0-20 MA, 0-5 MA
Hanpsixenus 0...10 B, -50...+50 MB, -2..2 B

Ipouyue paTunku

Twumer RTD

JuckpeTHbie «CyXOW KOHTaKT»

Jlig natunkoB ¢ curiaioMm 4...20 MA He TpeOyeTcs NOIKII0UEHUI BHEITHUX pe3ucTopoB. Kax bt
aHaJIOTOBBIM BXO/ 10JIKEH ObITh CKOH(HUTYPUPOBaH B COOTBETCTBUH C TUIIOM J1aT4nKa. [IuTaHne akTHBHBIX
JAaTYNKOB MOJKET OBbITh MOJAKIIOUYEHO K MUTAHHUIO TOJEBOrO0 MOJYJIS HPHU HCHOJIB30BAaHUU HMCTOYHHKA
NUTAHUS TOCTOSHHOTO HampspkeHus. [lis 3Toro HeoO0XOAWMO COEIMHUTH BXOJl MUTAHHS JAT4UKa C
MOJIO’KUTEIBHBIM BBIXOJOM UCTOUHHKA TUTAHMSI, a 3EMITIO JJaTUMKa — O0IIeH KJIeMMOI aHaJI0roBOI0 BXO/A.

JIr000#1 aHaANOrOBBIH BXOJ MOXET OBITh CKOH(UI'YPUPOBAaH JJIsI M3MEPEHHUS COINPOTHBICHUS
TepMoJaTuyuKka J000ro TWIa, TOKa, WM HampspDKeHHus. Pexxumbl paboThl aHANOTOBBIX BXOJOB
ycranasiuBatotcst o Modbus, miubo yepes mporpamMmmy KOH(GHUTYpPHPOBaHHSL.

[Ipn wm3MepeHUH CONPOTHUBIEHUS HCIIOJIB3YETCS HMITYJIbCHBIN pexuM Bo30OyxknaeHus. [locne
M3MEPEHMS OJTHOTO KaHaJla MOAYJIb HAUMHAET LUK U3MEPEHUs cleayrolero kanaina. CyMMapHoOe BpeMs,
3a KOTOPOE MPOU3BOIUTCS ONPOC BCeX 12 MaTuyMKOB pa3sHbIX TUIIOB paBHO 2,5 cek. Hencnonb3yembie BXObI
MOTYT OBIT OTKJIFOUEHBI JUIsl yMEHBIICHUS BPEMEHH OIpoca.

JIro00i1 aHaIOTOBBIN BXOJ MOXXET paboTaTh B KadecTBe IU(POBOTO BXoaa (M3MEPEHHE OKOJIO
HYJIEBOT'O COMPOTUBIICHUS MPU 3aMBIKAHUH «CYXOTO KOHTAaKTa»). DTOT PEKUM MOKET UCIOJIb30BATHCS B
YCIIOBUSAX HEJOCTATOYHOTO YNCIIA JUCKPETHBIX BXOJIOB.
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JIisi IONKITFOYEeHHST 3€MJTH, Ha KaXKIIbIe JIBa aHAJIOTOBBIX BXOJA MPEIOCTABIISAETCS OJUH OOITHI

KOHTAKT «3CMIIN».

[To ymom4aHuiO BCe aHAJIOTOBBIE BXO/Abl CKOH(pUTrypupoBansl B pexuMm 0 (orkmrodeH). Hacrpoiika

BBITIOJIHSETCSI IIPU MIOMOILU IIPOrPaMMBbl HACTPOWKK MoayJieit, oo mo Modbus RTU.

2.6 CxeMbI NOJIK/JIIOYECHUA AHAJIOTOBBIX BXO0B
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Puc. 16. ITogxmouenune naraukoB NTC, PT, 0...10 B, 4...20 MA k aHaJIOrOBBIM BXOJaM MOJTYJIs
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Puc. 17. Iloakmovyenue garankoB PT \ RTD mo 3-x nmpoBoaHO#M cxeme
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Puc. 18. IToakmouenue garunkoB Tepmornapsl K tuna (TXA) k aHaIOroBeIM BXOZaM MOTYJIS
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Puc. 19. HOZ[KJ'IIO‘ICHI/IC JaTYUKOB THIIA <<ny01>i KOHTAKT» K aHaJIOT'OBBIM BXOJaM

2.7 AHAJOroBbI€ BBIXOIbI

AHaJIOrOBBIE BBIXOJIbl NpEAHA3HAYEHbl JJIS MOJa4d HA HCIOJIHMUTENIbHOE YCTPOMCTBO 3a4aHHOTO
HanpsbkeHus: B quamasoHe oT 0 1o 10 B. Curnam aHanoroBoro BBIXO/Ja MOXKET OBITH MCIOJB30BaH JUIS

yhnpaBJICHUA YaCTOTHBIMU IIPUBOJAMU,

3-x XOJOBBIMH  KJIAIITAHAMU  PETYJIHUPOBAHHUA W JPYTHUX

HUCITOJTHUTCIIBbHBIX yCTpOfICTB, a TaKK€ Kak III/ICerTHI)II\/JI BBIXOJ IJId BKJIIFOUCHUA MaJIOHOTp€6JI$HOHIeFO
TBEPAOTCIBHOTO PECJIC U1K CBCTOJHOAHOI'O HHAHUKATOPA.

2.8 CxeMbl HOJAKJIIOYEHUSA AHAJIOTOBBLIX BHIX0/10B
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Puc. 20. IogknroueHne NCTIOTHATENBHBIX YCTPOWCTB K aHAJIOTOBBIM BBIXO/1aM
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2.9 Tloak/rodeHue MoayJieil paciimpeHust

Bce ycrpoiictBa 3anutbiBatoTcsi OT MoxayJsigs nutanus MII-02M-24 depe3 10-nmuHOBYIO IIMHY,
MOAKIIOYAEMYIO K TOPILIEBOMY pazbeMy, JIMOO OT CTOPOHHETO UCTOYHMKA MUTaHUs yepe3 Moayiib MP-02m
10xDI con (coeauuuTeNnbHbI MOAYIb ¢ 10 AHCKpETHBIMEM BXomamHu). [l MacmiTaOupOBaHHUS CHCTEMBI
JIOCTaTOYHO JIOTIOJHUTENLHO MOJIKIIOYATh OIWMH, WM HECKOJIbKO MOIYJIeH pacmupenus. Takoi crmocod
MOJIKIJIIOUeHUs] Haubosiee yAOOHBIM M KOMIIAKTHBIM, MOCKOJIbKY MHTAaHHWE M CETeBOM HHTep(eiic Bcex
MOJyJIeH MIET Yepe3 COeNMHUTEIbHYIO IUHY U HEe TpeOyeT JOMOIHUTEIBHBIX TPOBOIOB U BPEMEHHU JUIS
MOJIKJIIOUEHUSI.

[Mutanue moxyneit or MII-02m-24 obGecneunBaeTcst 3a CYET BCTPOEHHOTO HMCTOYHHKA HHUTAHUS.
MakcuManabHOE YUCIIO MOJyJIel, KOTOpPbIe MOTYT ObITh OJKIIIOYEHBI B OJHY LIMHY, Pa3JIMYHO, U 3aBUCUT
0T MOAM(DUKALMK TMOAKIIOYAEMBIX MOIYJEH pacimmpeHus. MeHbIIe BCEro MOTPEOISIOT MOIYyJN
paciupeHus ¢ TMCKPETHBIMU BXOJIaMU U OIITOperie, O0JIbIle — C aHaJIOTOBBIMU BhIXOaMu. PekoMenayercs
B OJIHY IIMHY NOJKII0YaTh He O6osee 10 momxyneit. [Ipu moaxroueHnn CoOMI0AalTe 3a30p MEy MOTYJISIMH
2-5 MM.

Jl1st 3aMeHbl MOYJISl PACIIMPEHHsI TOCTATOYHO 00ECTOUUTh YCTPONCTBA, U3BATH HY)KHBII MOJyJIb, HE
pa3bupast BCIO IMHEHKY YCTPONCTB, YCTAHOBUTH JPYrOi MOJTYJIb.
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Puc. 21. CxeMa MOAKITIOYSHHST yCTPOUCTB B MIKaQy yIpaBIeHUS
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m

m:UUHTPOH

Bce ycrpoiictBa monkmoyaroTcs kK Momysito nutanus  MII-02M-24  4gepes

TOPIIEBYIO

COCIMHUTENBbHYIO IIHWHY, MO KOTOpOW meperaercs mnuTaHue u uHTepdeiic cBssu RS-485. Cepsep
aBromaru3anuu CA-02M nMeeT J1Ba HE3aBHCHUMBIX CETEBBIX MHTep(eiica B JIEBOM U MPAaBOM TOPLAX, YTO

IMMO3BOJIACT pa3AC/IMThL JIMHUHW Ha HE3aBUCHUMBIN OIIpOC U YMCHBIIUTH BPEMsI OTKIIMKA.

Ha pucynke 17 CA-02m depe3 mpaBblii TOPILEBOM pa3zbeM OINPAIIUBAECT MOJIYJIM PaCIIMPEHUS,
PacmoJIOKEHHBIE CIIPaBa OT HETO, & YEPE3 JIEBBIM — MOAYJIM paciuupeHus Ha HuxHel DIN-pelike.
Ecnu Ha oxnoit DIN-peilike ucnonb3yroTcsl aHAJIOTOBBIE U IUCKPETHBIE MOAYJIH, TO PEKOMEH]IyeTCs
AQHAJIOTOBbIE MOAYJIM pacnoiokuTh ciieBa oT CA-02Mm, a AMCKPETHBIE — CIIPaBa, 3TO MO3BOJUT YMEHBUIUTD
BpeMsl OITPOCa aHAJIOTOBBIX CUTHAJIOB.
Ha pucynkax 18 u 19 u3oOpakeHa cxema MOAKIIIOYEHHUS YCTPOICTB K «BepXHEMY» ypoBHIO. [Ipu
ucnonb3oBanuu CA-02M 110001 ero ceTeBoid HHTEpQEic MOKET OBITh UCITOJIB30BaH B pexkume Master, wim

Slave.

HMI (SCADA)
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Puc. 22. CxeMa noAKIIOYEHHS yCTPOHCTB B IKady yrnpaBIeHUS
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m

m:UUHTPOH
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Puc. 23. Cxema moAKIIOYEHHS yCTPOUCTB B MIKaQy yIpaBIeHUS

2.10 Hoaxarouenue k SCADA u IIVIK

Bce Mmoaynu pacmupenus paborarot mo Modbus RTU B pexume Slave. [To ymonuaHuto mapameTpbl
cBs3u ycranoBieHbl 115200 8N1. V kaxmoil Bepcuu MoIyJiel paclIMpeHusi CBOM CETEBOM aapec Io
YMOJYaHUIO, KOTOPBIH yka3aH B Tabnuiie CeTeBbIX MePEMEHHBIX.

s moAKII0YeHHsI K KOHTPOJLIEPY, MJIH B cyllecTBYOUIyl0 ceTb RS-485 ucmoasb3yiite
TOJILKO JKPAHMPOBAaHHBIN Ka0eJb THIIA «BUTAsA apa» ¢ BOJIHOBBIM conpoTusgeHueM 120 Om.

PexomeHyercss MOAKIIOUaTh TEPMUHATOPHI B CIIydae, €CIH JUTMHA KaOelsh COOTBETCTBYIOIIETO
uHTepdeiica coctapnseT Oosee 2 METPOB.

2.11 Bbe3omacHoe cOCTOsSIHHE BBIX0JA0B MOIYJIsl PH MOTEpe CBS3HU

[lepexon B 6e30macHOE COCTOSIHHE TIPOUCXONT B CIydae, €CJIM MOJYJIb HE ONPAIIUBACTCS MAaCTEPOM B
TEUYEeHUE 3aJaHHOTO BpeMeHM. Eciam 1o ucreueHus BpeMeHH cpalaTbiBaHHMs O€30MaCHOIO COCTOSHUS
MOJTYJIb TIOJIYYUT XOTsI ObI O/IMH BAJIMAHBIA MAKET, TO CYETYHK ITEPEBOAA MOTYJIS B O€301TaCHOE COCTOSIHUE
Oyzaet copomen. [Ipu nepexone Moy B 6€301aCHOE COCTOSIHUE BBIXO/Ibl YCTAHABIMBAIOTCS B COCTOSIHUS,
KOTOpbIe BHIOpaHBI B HACTpOMKax Kak Oe3omacHbele. HacTpoiika mapaMmeTpoB mepexojia B Oe3omacHoe
COCTOSIHHE BBITIOJIHSIETCS TIPH MOMOIIH [TPOTrpaMMBbl HACTPOMKH MoyJel, oo mo Modbus RTU.

ITo ymosruaHuio 6e30macHbIe peKUM OTKJII0UYEH (Bpems () cek).
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m §U§ UAHTPOH

3. Moayab nutanus MII-02m-24

RS-485 +24VDC

MI-02m-24

Puc. 24. Buemnuii Bug MOIYJsl MUTaHUS

Monayns MII-02m npenHa3zHadeH A NUTaHUS BCeW JIMHEHKU YCTPOICTB M BbIBOJA MHTepdeiica
cBsi3u Ha KiIeMMmy RS-485, a takke UIs UTaHUS CTOPOHHUX YCTPOMCTB, TAKMX KaK CEHCOPHBIE MaHEIH,
aKTHUBHbIC JaTYMKH U UCTIOJHUTEIBbHBIE YCTPOUCTBa (uepe3 BepxHue pazbembl +24 VDC u GND).

Monyiu pacivpeHus, cepBepbl aBTOMATH3AIUH MTOIKIIIOYAI0TCs Yepe3 TopieBoi pazsem IDCL0,
yepe3 KOTophlil mepenaercs nutanue 24 B, 5 B u RS-485.

Bxonnoe nutanue moxeT ObITh 0T 220 B nepeMeHHOro Toka yepe3 HUKHUI JIEBbIi pazbeM, 1nbo oT 24 B
IIOCTOSTHHOT'O TOKA 4epe3 HMKHUM ITpaBblii pazbeM. Boixognas moniHocts 20 Br.

He pexomenayeTcsi HCNIO0JIB30BATh OJJHOBPEMEeHHOE MoAKII0YeHne oT 220 B u 24 B.

CuanM CBETOJAMOJIOM Ha JIMIIEBOM ITaHEIN MMPOUCXOAUT MHAUKAINA HAJIUYUS ITATAHUA.
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PykoBoacTBO 110 9KCIUTyatanuu MoxnyJen pacmupenus MP-02m HE UAHTPOH

3.1 Cxema noakiaouenus nuranusa MII-02m

RS-485 +24 VDS GND

(00000000
M - 021-24
[ TIITITTT

Puc. 25. Cxema nOOKIIFOYEHUS TUTAaHUS
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m §|!|§ UAHTPOH

4. CepBep aBTomatu3zanuu CA-02m

Puc. 26. Buemnuii Bug MOyl MUTaHUS

CA-02Mm - BTOpast Bepcus cepBepa aBTOMaTHU3allMid B HOBOM KoMHakTHOM Kopiyce ¢ OC Linux +
Armbian, KOTOpBIN CIIOCOOEH YNpPaBIATh Pa3IUYHBIM HHKEHEPHBIM 00OPYIOBAHMEM C BO3MOXHOCTBIO
noakiaroueHus 1o 300 moxyneit pacmupenus no Modbus RTU.

[Moanepxka OONBIIMHCTBA CTaHAAPTHBIX IpoTokoioB MOK 60870-5-102/103/104, OPC DA, OPC
HDA, Modbus RTU/ASCII/TCP, Mepkypuii 230, COT 4-TM, Duepromepa, BKT-7 u npyrue.

MPUMEYAHUE: nas padorsl CA-02m Heobxoaum Moayab nutanus MII-02m-24.

4.1 Cpena paszpadorku CA-02m

J11st IporpaMMHUPOBaHUSI MOTYT OBITh MCIIOJIb30BAHBI:
MasterPLC (MasterSCADAA4D) ot «IEK Digital»
KLogic ot HI1O «Kackan-I'PYII»
[TyneT.OHnaiin ot «AnbdamaTukar
CoDeSys 3.5
Node-RED
IntraSCADA, Simple SCADA u npyrue cuctembl, mojiepuBaroniue padory Ha Linux

ITo ymosruanuro ucnondyercss MasterPLC
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m

4.2 Cxema noakiaouenus CA-02m

m:UUHTPOH
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Puc. 27. Cxema noakimroueHust CA-02m

JleBniii TopueBoit RS-485 MoxkeT ObITh MCHOIB30BaH AJIs OMpoca Moayiel pacmuperHuss MP-02m,

MOJKIIOYEHHBIX CJIE€Ba OT HETO, JIMOO JJIA JIOOBIX PYTUX MOJIIEPKUBAEMBIX YCTPOUCTB Uepe3 BEpXHUM
JeBbIi pazbeM Moyt nuTanuss MIT-02m.

MP-02M, TOJKITIOUYEHHBIX CIpaBa OT HETO.
OcranpHble pa3beMbl HCIONB3YIOTCS 0e3 orpaHmueHwid. RS-485-1 wmmeer ranbBaHHUYECKYIO
pa3Bs3Ky, ocTanbHble RS-485 6e3 ranpBaHNYeCcKOi pa3BA3Ky.

4.3 Texunueckue xapakrepuctuku CA-02m

Hanpsokenne nutanus 24 B nocTossHHOTO TOKa

[ToTpebnenue anexTposnepruu: He 6omee S BT

Temmnepatypa okpy»xatomeit cpensl: -30... + 70 °C

OTtHocuTenbHAs BIAXHOCTh Bo3ayxa: 10 90 % (6e3 BbImaieHus: pochsl)
MonTax Ha noBepxHocTh/ DIN-peiiku

[loaxnrouyeHne CbeMHBIMU pa3beMaMu

CPU Allwinner A40i - 4XARM Cortex-A7 1200MI 1t

512 Mo6aiitr DDR3 DDR-1200

8 I'Gaiitr eMMC

OnepanuonHas cuctema Linux + Armbian

Ethernet pazsem RJ-45 10/100 M6wut/c (2 pazbema s CA-02m-2)

3 mopta RS-485 + 2 ToprieBbIX I yIIpaBIeHUs] MOAYJISIMA PACIIMPEHHUS U TIepelavn JaHHBIX
Muckpernbiit Berxog TTP

USB ¢ ynpasienneM cOpoca MUTaHHS

uSD kapra o 32 I'6aiiT

Yacel peabHOTO BpeMeHH (He00X0auMo ycTaHoBUTh OaTtapeiiky CR2032)
Beeper ("numanka')

Web-cepBep mo angpecy ycrpoiictBa Ha opty 9999

[TpaBerit TopueBoit RS-485 MoxeT ObITH MCIIONB30BaH TOJIBKO IJISL OIPOCa MOAYJIEH paclIupeHust
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m §|_!]§ UAHTPOH
e Tlomnepxka nmporokosaoB MOK 60870-5-101/103/104, Modbus RTU/ASCIIVTCP, Mepkypuii 230,
COT 4-TM, Dnepromepa, BKT-7 u np.
e ['aGaputHbie pasmephl: 110 x 55 x 55 Mm
e Bec: 0,3 xr
e Crenens 3amuThl [P20

B komIuIekTe 3a IOMOIHUTENBHYIO TUIATy MOKET OBITh YCTAHOBJICH JIMIICH3UOHHBIN KJII0Y Ha BBIOOP:

1. MasterPLC (JIunenszus Ha 500 touexk MasterSCADA4D ¢ npotokosamu Modbus TCP/RTU + 1
web IMOoAKITI0YCHHE)

2. KLogic (JIunensus SCADA KASKAD na 1000 Touek ¢ mporokonamu Modbus TCP/RTU + 5
cueT4nKOB MepKypuii + 5 web noakodeHuit).

Hacrtpoiiku ceTeBbIX mapamMeTpoB A0cTynmHbI mo agpecy 192.168.0.136 \ 192.168.1.136 mopt 9999.

Jlorun: admin, maposnb: cyntron. Jlorun u mapoJb ajs aocryna mo SSH: jorun: root, mapoJib:
cyntron
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m HE UAHTPOH

5. Tabauua cereBbix nepeMeHHbIX (Modbus RTU)

Monynu pacmupenust MP-02m nognepxuaroT npotokos Modbus RTU (RS-485). Anpec ycTpoiicTBa
o ymondanuro — (ykasana B Tabmuie moayseit), ckopocts — 115 200 60x, popmat 8N1.

Anpecanus erHas ISl BCeX TUIIOB MOJTyJIeH, HEUCIIONIb3yeMble aapeca Bo3Bpariator 0.

[MonnepxxuBaembie (ynkimu: 0X01 Read Coils, 0x02 Read Discrete Inputs, 0x03 Read Holding
Registers, 0x04 Read Input Registers, 0x05 Force Single Coil, 0x06 Write Single Register, OXOF Force
Multiple Coils, 0x10 Write Multiple Registers.

Tunbl moay.eit (Input Register 0)

Kon/Anpec Moaudpukanus MoayJist DO Dl AO Al
1 MP-02m 6xDO 8xDI 6 8 — —
2 MP-02m 16xDO 16 — — —
3 MP-02m 12xA0 — — 12 —
4 MP-02m 6xDO 6 — — —
5 MP-02m 14xDI — 14 — —
6 MP-02m 6xAO 6xAl — — 6 6
7 MP-02m 12xAl — — — 6
8 MP-02m 4xDO 6xDI 4 6 — —
10 MP-02m 10xDI — 10 — —
11 MP-02m 6xDO 5xDI 2xAO 6 5 2 —
12 MP-02m 6xAl 2xA0 — — 2 6
15 MP-02m 4xTO 6xDI 4 6 — —
Coil — nuckpernbie Bbixoabl (FC01 / FC05 / FCOF)
Anpec Onucanue R/W
1-16 Cocrosaue DO1-DO16 (0=8sbiki, 1=Bku). [Tpu 3anucu 1 R/W
YBEIMYUBACTCS CUETYUK BKIFOUCHUH.
17 Copoc cuéruynkoB DO (Tonbko 3amuch 1). W
122 Pexxum Fast Modbus: O=cranmaprusriii, 1=Fast Modbus. EEPROM. R/W
600-615 bezomnacunoe coctosare DO1-DO16. [Ipumensiercs rpu crapTe U Mo R/W
taiimayTy HeakTuBHOCTU. EEPROM.
616621 ®dyuxuus taitmepa DO1-DO6 (M. 6aift = pexum 0..5, cT. 6aiit = R/W
Bpems X0.1 c). EEPROM.
630-645 Pexum Bxoga DI1-DI16: O=cuér umnynscoB, 1=kHonka. EEPROM. R/W
Discrete Input — auckpernbie Bxoabl (FC02)
Anpec Onucanne
0 3ape3epBupoBaHo, Bceraa 0.
1-16 3epkaiio cocrosiaust DO1-DO16 (ayomupyer Coil 1-16).
18-31 Huckpernsie Bxoast DI1-DI14 (0/1). KonudyecTBO akTUBHBIX KaHAJIOB 3aBUCUT

OT MOJIYJISL.
122 Cratyc pexxuma Fast Modbus (0/1).

600-615 @ UYrenwme Oe3omacHoro cocrosuus DO1-DO16.

616621 | Urenue ¢pynkuuu taitmepa DO1-DOG.
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m

Anpec
0
1-16
17
18-31
32
33-44
45-76

77-104
105-106
107
108

110
111
112
122
123
124
128
130

133
134

200-219
270-271
320-325

330-331
400-483

484
485-496

600-615
616621

622
623628
630645

646661
662677

Input Register — Touabko urenne (FC04)
Onucanne

Tun Momynst (CM. TaOIHITY THUIIOB BBIIIIE).
Cocrositnue DO1-DO16 (0 unu 1).
burosas macka Bcex DO (6ut 0=DO1 ... 6ut 15=D0O16).
Cocrostane DI1-DI114 (0/1).
butoas macka Bcex DI (6ut 0=DI1 ... 6ut 15=DI16).
Tekyee 3nauenne AO1-A012 (0..1000 = 0..100%).
Cuérunku BrmroueHuid DO1-DO16 (uint32, mit./cT. coBo: aapeca 45—
46=D01, 47-48=DO2 u 1.1.).
Cuérunku cpabatsiBanuii DI1-DI14 (uint32, mut./cT. cioBo: 77—
78=DI1 u T.1.).
Bpewmst paboTbl ¢ MOMeHTa BKIItOUeHHUS, ¢ (uint32; mi. cioo 105, cT.
cioBo 106; dbuxcupyercs npu uyreHuu 105).
@maru Beixoga Al 3a vyoxHMA npexen: out 0=chlP, 6ut 1=chIN, ...,
out 11=ch6N. Moaynu Al.
@unaru Beixoaa Al 3a BepxHuii ipenen (aHajoruyHas mMacka). Moaynu
Al.
Ckopoctb RS-485 (96=9600, 192=19200, 576=57600, 1152=115200).
Yéraocts: 0=none, 1=odd, 2=even.
Cron-0uTtht: 1 umu 2.
Pexxum Fast Modbus (0/1). ITo ymomuanuto 1. EEPROM.
Hanpspkenne nuranus MK VDD, exn. 0.01 B (328 = 3.28 B).
Buyrpennss remneparypa MK, °C.
Modbus-aapec ycrpotictsa (1..247). EEPROM.
Pexum monyns: 0=Modbus, 1=DI—DO ¢ukcauus, 2=DI—DO Ttorrn,
3=BeHT.X2, 4=BeHT.*4, S=npuBoasl. EEPROM.
Bpewmst 6erymieit crpoku unaukatopa 10 (50 = 5.0 ¢). EEPROM.
TaiimayT HeakTuBHOCTH, C. [Ipu ucreuennn DO u AO nepexonsT B
6e3onacHoe cocrosiune. EEPROM.
HaumenoBanue moynst — ASCII, o oqHOMY CHMBOJTY B PETUCTpE.
Cepuitnbiit HoMep (uint32, MJ1./CT. CIOBO).
Bepcus npommsku: MAJOR(320), MINOR(321), PATCH(322),
SUFFIX(323).
Bepcus 3arpy3unka (uint32, Mi./cT. €10BO).
Konduryparnus v 3Hauenus kasanoB Al (14 peructpoB Ha KaHal, CM.
HUXKE).
Ounetp Kanmana qist Al: O=ssiki, 1=Bkia. EEPROM. Moaynu Al
KamubpoBounoe cmenienne kananoB Al 0—11 (—100..100 =—10..+10
°C). EEPROM.
beszonacnoe cocrostane DO1-D0O16. EEPROM.
Oynkuus taiiMepa DO1-DO6 (LSB=pexum, MSB=8Bpems x0.1 c).
EEPROM.
3anepxka BriroueHust DO nipu nogaue nutanus, ¢ (0=BBIK).
EEPROM.

3anepxka nmoropHoro BkiIroueHuss DO1-DO6, ¢ (0=Bbiki, Makc. 999).

EEPROM.

Pexum DI1-DI16: O=umnynbcel, |=kHonka. EEPROM.
AnTtunpe6esr DI1-DI16, mc (0..100). EEPROM.

Bpewmst nnunnoro naxatust DI1-DI16, mc (500..5000). EEPROM.

dDopmar
uintl6
uintl6
uintl6
uintl6
uintl6
uintl6
uint32

uint32
uint32
uintl6
uintl6

uint16
uint16
uintl6
uint16
uintl6

int16
uintl6
uintl6

uint16
uintl6

ASCII
uint32
uintl6

uint32

uintl6
intl6

uintl6
uintl6

uintl6
uintl6
uintl6

uintl6
uintl6

m:UUHTPOH
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PykoBOACTBO 10 3KCILTyaTanuu Moaysien pacuupenus MP-02m

678-693

695-710
711-726
727-742
759-774

Oxkno nBorHoro Haxatust DI1-DI16, mc (0O=BbIki, makc. 2000).
EEPROM.

Cuérunku kopoTkux Haxatuid DI1-DI16 (pexxuM «KHOMKay).
Cuérunku 1uHHBIX HaxaTui DI1-DI16 (pexxum «KHOMKaY).
Cuérunku nBoMHBIX HakaTHil DI1-DI16 (pexum «KHOIKa»).
Yactora DI1-DI16, I'tt (uncio pponToB 3a 1 c).

Holding Register — kondurypamus (FC03 / FC06 / FC10)

BonwsmuHCcTBO peructpoB nyonmpytot 3HadeHust Input Register; urenne DI u cu€TankoB vepes

FCO03 BosBpamaer 0 — unrats uepe3z FC04.

Anpec
1-16

17

33-44
110

111
112
120
122
128
129

130

133
134
135
136
138-172

400-483

600-615
616621
622

623-628

630-645
646661
662677
678-693

Onucanue (3anucek)
VYceranoka DO1-DO16 (0=8sixn, 1=Bkux). [Ipu 3anucu 1
YBEJIMYUBACTCS CUETUHK.
buroBas macka: ynpasienue scemu DO onuuMm ciioBom (6ut 0=DO1
... out 15=DO0O16).
3anuck 3HaueHnii AO1-AO12 (0..1000 = 0..100%).
Cxopoctb RS-485 (momyctumsie: 96, 192, 384, 576, 1152). EEPROM.

Yérnocts: 0=none, 1=o0dd, 2=even. EEPROM.

Cron-outser: 1 wim 2. EEPROM.

3anuce HEHYJIEBOI0 — Iepe3arpy3ka yCcTpoucTBa.

Pexum Fast Modbus (0/1). EEPROM.

Modbus-aapec (1..247). EEPROM.

3anuch HEHYJIEBOTO — MEPEX0 ] B PEKUM OOHOBIICHUS MPOIIUBKU HA
2 MHH.

Pexxum monyns: 0=Modbus, 1=DI—-DO ¢ukcarmus, 2=torri,
3=BeHT.x2, 4=BeHT.*4, S=npusoasl. EEPROM.

Bpewms 6erymeit ctpoku x10. EEPROM.

TaiimayT HeakTuBHOCTH, C (0..255). EEPROM.

Copoc cuérunkoB DO (3anuce 1r000r0 3HAYCHUS).

Copoc cuérunkoB DI (3amuch 100010 3HAUYCHUS ).

[TnanupoBmmk [TH-Bce: s kaxxaoro AHsS — 4ac Havajia, MMH Havasa,
yac KOHIa, MUH KoHI1a, akTuBeH (0/1). ITo 5 peructpoB Ha AeHb.
EEPROM.

Tun natumka, npeaensl U kanuobposka kanajgoB Al. EEPROM.

bezonacnoe cocrostnue DO1-DO16. EEPROM.
@ynkuus taiimepa DO1-DO6. EEPROM.
3anepskka BximrodyeHus DO npu nopaue nuranus, c. EEPROM.

3anepskka mosropHoro BrrodeHuss DO1-DO6, c. EEPROM.

Pexxum DI1-DI16 (O=ummynscesl, 1=kHonka). EEPROM.
AnTtuape6esr DI1-DI16, mc. EEPROM.

Bpewms nnunnoro Haxatust DI1-DI16, mc. EEPROM.
Oxno aBoriHoro Haxkatust DI1-DI16, mc. EEPROM.

uint16
uintl6
uint16

uintl6
uint16

R/W
R/W

w

R/W
R/W

R/W
R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W

R/W
R/W
R/W

R/W

R/W
R/W
R/W
R/W

m:UUHTPOH
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otBeieHo 14 peructpoB. HauanbHsiit anpec kanana N: 400 + (N—1) x 14,

Kanan
1

400

401-402 415416 429-430 443444 457-458 471-472

Peructpsnl ananorosbix BxoaoB Al (agpeca 400—496)
[Tpumensiercs aiist moaynei: MP-02m 12xAl 6XAO 6xAl, 6xAI 2xA0. Ha kax b1l kaHan

Kanan Kanan Kanaan
2 3 4
414 428 442

Kanan
5

456

Kanaan
6

470

R/W

R/W

R

R

R/W
R/W
R/W

R/W

R/W
R/W
R/W

403 417 431 445 459 473
404 418 432 446 460 474
405 419 433 447 461 475
406 420 434 448 462 476
407 421 435 449 463 477
408-409 422-423 436-437 450-451 464-465 478-479
410 424 438 452 466 480
411 425 439 453 467 481
412 426 440 454 468 482
413 427 441 455 469 483
Koapl TnnoB natunkoB Al
Kon Twun maTunka Enunnna 3HaueHns
0 Bxon oTkmouén —
1 NTC 1,8k (B3380), Ro=1,8 kQ | °C x 10
2 NTC 5k (B3470), Ro =5 kQ °Cx 10
3 NTC 10k (B3950) °Cx10
4 NTC 10k (B3988) °Cx 10
5 NTC 10k (B3435) °Cx10
6 NTC 10k (B3470) °Cx 10
7 NTC 100k (B3950) °Cx10
8 Pt50 (0=0,00385), 2-npoBomnas | °C x 10
9 Pt100 (0=0,00385), 2- °Cx 10
MIPOBOTHAS
10 Pt500 (0=0,00385), 2- °Cx 10
MIPOBOTHAS
11 Pt1000 (0=0,00385), 2- °Cx10
MIPOBOTHAS
12 Pt50 (0=0,00391), mapk. S0IT °Cx10
13 Pt100 (0=0,00391), mapk. 100IT  °C x 10
14 Pt1000 (0=0,00391), mapk. °Cx10
100011
15 Pt50 (0=0,00428), mapk. SOM °Cx10
16 Pt100 (0=0,00428), mapk. 100M  °C x 10
17 Pt1000 (0=0,00428), mapk. °Cx10
1000M
18 Ni100 (a=0,00617) °Cx10
19 Ni500 (a=0,00617) °Cx10

Onucanue

Tun gatunka (Bxox P). Kon

— CM. Ta0.TUIIOB JATYUKOB.

Cripoe 3HaueHue P (int32,
MJI./CT. CJIOBO).
N3mepennoe 3nauenue P
Bepxuuit npenen P.
Hwxnuit npenen P.

Kanmubpogrka P (cmemenue).

EEPROM.

Tun natumka (Bxox N).
Ceipoe 3nauenue N (int32,
MJI./CT. CIIOBO).
H3mepennoe 3naueHue N.
Bepxuuit mpenen N.
Huxnuit npenen N.

Kamubposka N (cMmenienue).

EEPROM.

ITpumep

235 — 23,5 °C
235 — 23,5 °C
235 — 23,5 °C
235 —» 23,5 °C
235 — 23,5 °C
235 — 23,5 °C
235 — 23,5 °C
235 — 23,5 °C
225 — 22,5 °C

235 —23,5°C
—100 — —10,0 °C
235 —>23,5°C
235 —>23,5°C
235 —23,5°C
235 —>23,5°C
235 —>23,5°C
235 —>23,5°C

235 - 235°C
235 —»23,5°C
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20
21

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

41
42

Ni1000 (0=0,00617)

Pt50 (a=0,00385), 3-mpoBoaHas
cxema

Pt100 (a=0,00385), 3-
IIPOBOJIHASL CXEMaA

Pt500 (¢=0,00385), 3-
IIPOBOJIHASL CXEMaA

Pt1000 (0=0,00385), 3-
IIPOBOJIHASL CXEMa

Pt50 (0=0,00391), mapk. 5011, 3-
IIPOBOJIHASL CXEMa

Pt100 (¢=0,00391), mapk. 10011,
3-mpoBoHAs cxema

Pt1000 (0=0,00391), mapk.
1000I1, 3-npoBoaHas cxema
Pt50 (0=0,00428), mapk. S0M,
3-IpOBOJIHAs CXeMa

Pt100 (a=0,00428), mapx. 100M,
3-IpOBOJIHAs CXeMa

Pt1000 (=0,00428), mapk.
1000M, 3-nipoBojiHas cxema
Nil100 (0=0,00617), 3-
IIPOBOJIHAs CXeMa

Ni500 (0=0,00617), 3-
IIPOBOJIHAs CXeMa

Ni1000 (0=0,00617), 3-
IPOBOJIHAs CXeMa

Hanpsoxenue 0-10 B
Hanpsokenne 0-30 B

Judd. nanpsoxenue £50 MB
Jud¢. nanpsxenue +2 B

Tok 0-5 MA

Tox 0-20 MA

Tok 4-20 MA

Tepmomnapa K (TXA)

Cyxoll KOHTaKT / TUCKPETHBIN

°Cx 10
°Cx 10

°C x 10

°C x 10

°C x 10

°C x 10

°C x 10

°C x 10

°C x 10

°C x 10

°C x 10

°C x 10

°C x 10

°C x 10

MB (0..10000)
0,01 B (0..3000)
MB

mB
0,01 MA (0..500)

0,01 MA (0..2000)
0,01 MA (0..2000)

°C x 10
0 wm 1

235 —>23,5°C
235 —23,5°C

235 —>23,5°C
235 —>23,5°C
235 —23,5°C
235 —>23,5°C
235 —>23,5°C
235 —23,5°C
235 —»23,5°C
235 —»23,5°C
235 —»23,5°C
235 —»23,5°C
235 —»23,5°C
235 - 23,5°C

5000 — 5,000 B
2400 — 24,00 B

250 — 2,50 MA

1000 — 10,00 MA

1200 — 12,00 MA

850 — 85,0 °C

1 =3amkHyT (R < 1 kOm)

Ipumeuanue: [Tapamerpsl, nomeuenasie KEEPROM»y, coxpaHsrOTCsl B SHEPrOHE3aBUCUMOM MTaMSITH
Y BOCCTAHABJIMBAIOTCS IIOCIIE Nepe3arpy3ku. PEerucTpel, He UCHOIb3yeMbIe AJIs JAHHOTO THIIAa MOAYJIS,
Bo3BpamaT 0 6e3 ommobku. [TonpoOHOe oncaHne peKMMOB BEHTHIIATOPA, IPUBOJIOB U IUTAHUPOBIIKKA
IPUBENIECHO B IOKyMEHTALUN IPOUIMBKHY Ipoekta MP-02Mm.

I apaHTHﬁHBIﬁ CPOK 3KCIUTyaTaluu COCTABJIACT 3r oJa ¢ MOMCHTA ITOCTAaBKH.

6. l'apanTus

O0s3aTeIbHBIMU YCIIOBUAMHU COXPAHCHUSA FapaHTI/II\/’IHI)IX 0053aTEALCTB SIBISIOTCS:

- CO6J'IIOI[CHI/IC YCHOBI/II>'I 9KCILTyaTalluu, XpaHCHUA U TPAHCIIOPTUPOBKH,

- CO6J'IIOJI€HI/I6 OpCACIIbHBIX MapaMETPOB, IPUBCACHHBIX B TEXHUYCCKUX XapPaKTCPUCTUKAX.

["apaHTHIHBIMU CIy4YasiMH HE SBJISIFOTCS:
— MEXAaHUYECKUE NOBPEKICHUS YCTPOUCTBA;
— BBIXOJ] M3 CTPOS M3-3a NONAJaHus BJIATH, U IIOCTOPOHHUX MPEIMETOB BHYTPh KOpITyCa.
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/. TpancnopTHPOBKA U XpaHeHHE
TpaHCHOpTI/IpOBKa MOAYJIA JOJ2KHA OCYILICCTBIIATHCA B 38.BO,Z[CK0171 YIIaKOBKE€.

XpaHeHUEe ODKHO OCYIIECTBIISATHCS B KPBITHIX TOMEIICHUSX.
VYcenoBust XpaHEeHUS:

— Temneparypa ot -40 °C (6e3 3amopaxkuBanus) 10 +85 °C;

— BIQXHOCTB Bo3ayxa He 6osee 90 % (6e3 KoHIeHCaINH);

— armocgepa 6e3 KOPPO3UPYIOIINX Ira30B U MPOBOISIIEH BTN,

8. CBeneHnus 00 M3roroBuTeEJIe

Haumenosanue npeanpusitusi: « [ {TUHTPOH»

Anpec: Poccusi, MockBa, Bapmasckoe mocce, 1. 28, kopn. A — «Texnonapk HAITATHUHO»
Tenedonsr: +7(495) 11-77-495 — oTnen npomax

[Moyra: info@cyntron.ru

Caiir: https://cyntron.ru
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