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1 OCHOBHBIE CBEJAEHUSA Ob U3EJIMN

1.1  HaumeHoBaHue IIporpammupyemslii  JIOTUYECKM  KOHTPOJLIEP
BRIC
1.2  IlpeanpusiTue-u3roTOBUTEIb 000 «CHOMA-CEPBUC», 450022, Pecriy0miu-

ka bamkoproctan, r. Ya, yn. 50-nets Oxta0ps
.24 tein. 8(347)2284316, www.snemaservis.ru

1.3  Ha3nauenwue

YHHBepcallbHBIN TPOMBIILICHHBIH KOHTpouiep BRIC (1anee mo TekcTy — KOHTpOILIEp) COOT-
BerctByer TY 27.33.13.161-001-00 354407-2018 u mpeaHa3HaueH jisl MOCTPOCHHS JIOKAJIbHBIX H
TEePPUTOPUATBHO-PACIIPEICTICHHBIX CUCTEM aBTOMATUKH TEXHOJOTHYECKHX OOBEKTOB MallOro U Cpe-
HETO YpOBHS CIIOKHOCTH. OH 00bEMHSET B ce0e MPOCTOTY U HAAECKHOCTH, pab0OTaeT B IIMPOKOM JIHa-
Ma30He TEMIIEpaTyp, UMEET BCTPOCHHBIE MHCTPYMEHTHI JUIS CaMOJUAarHOCTUKH, PAaCHpOCTPAHEHHBIC
CTaHAapTHbIE MHTep(hENChl CBSI3M M MPOTOKONIBL. [IporpammupoBaHUE KOHTpOJIEpa BO3MOKHO Ha
C/C++, s3pikax cranmapra «IEC-61131-3» - ST, IL, FBD, SFC, LD.

KonTtposmiep obecrieunBaeT NTUCTAHIMOHHBIM KOHTPOJb COCTOSIHUS M BBIOJHSET (DYHKIMH
yIIpaBJICHUS] TEXHOJIOTHYECKUM 000pyaoBanueM 1o kanainam Ethernet, mpoBonubsiM kanamam (RS-232,
RS-485) u npyrum Bugam cBsi3H (B T. 4. OECIIPOBOHBIE), UMEETCSI BOBMOKHOCTh PACIIMPEHHUS 32 CUET
UCTIOJIb30BaHUSI HECKOJBKUX KOHTPOJUIEPOB U MOAYJIEH paclIMpeHHs, MOAKIIOYAeMbIX IO MEXMO-
JyJIbHOW IIUHE.

KoHTpostep oTBeUaeT KECTKHM YCIOBHSM MPOMBIIIICHHON JKCILTyaTallud U yCTaHABIIHBA-
€TCsl HEMOCPEICTBEHHO Ha TEXHOJIOTHYeCKOM oObekTe. KoHTposiep npeaHa3HadyeH Ui UCMOJIb30Ba-

HUS B HCIIPEPBIBHOM, KPYTJIOCYTOUYHOM PCKUME.



2 TEXHUYECKHEXAPAKTEPUCTHUKHU

Ta6muma 1. TexHuueckne xapaKTepUCTUKH

OBIIME TEXHUYECKUE XAPAKTEPUCTUKHU

I"a6aputer BXIIIXI', He 6onee, MM 115x 190 x 50
Macca, He 6oiee, Kr 1
Pabouas Temnepatypa, °C -40...+80
JaBnenue okpyxaroieut cpessl, klla 84...107
OTHOCHuTENbHAs BIAKHOCTh BO3AyXa, 0€3 KOHACHC AU Biaru %o, 20...95
npu temneparype 25°C

Tun xpennenus Ha DIN-peiiky
CTeneHb 3anIuThl IP20
BpeMs coxpaHeHus 3aJJaHHBIX ITapaMeTPoB 0€3 MOKIIOYCHHUSI ITH- 3 roja
TaHus (OaTapeHHBIN TOMEH)

HampspkeHne nutaHus OT CETH TOCTOSIHHOTO TOKa, B 10...30
[Torpebnsemast MmomrHOCTH, BT, He Ooitee 10
KonuyecTBo yCcTpOWCTB Ha OJJHOI LIMHE, IIT. o 127

Bo3M0XHOCTh TUTAHUS 1O MGH(MOILYHLHOﬁ NINHE

10 8 yCTPOICTB

Hacrpoiika uepes WEB unTepdeiic na
CuuTtsiBanue apxuBoB uepe3 WEB unrepodeiic hit:}
3arpyska nojib3oBaTesbckoi mporpammel uepe3 WEB unTepdetic hit:}
ITporokon ModbusRTU/ TCP/ UDP na/na/na

TEXHUYECKHNE XAPAKTEPUCTUKUN AHAJIOT'OBBIX BXOZIOB (AI)

KonnyecTBO aHAJIOrOBBIX BXOJI0B 8
JlnanazoH u3MepeHus Toka, MA (JIJ71s1 aHAJIOTOBBIX BXOJIOB, CKOH- 0. 2
(UTypUPOBAHHBIX HA H3MEPEHUE TOKA) o
[TopnepxnBaemble YHU(PHUIIMPOBAHHBIE TOKOBBIE CUTHAIIBI, MA 0-5, 0-20, 4-20
AxTuBHbIN Bxo1 Al n3mepenus Toka Ia
JlnanazoH u3MepeHus HanpspKeHus, B (1711 aHaIoroBbIX BXOOB, 0. 10

CKOH(UTYPUPOBAHHBIX HA U3MEPEHUE HATIPSKECHHUS)

HOII,Z[Cp)KI/IBaCMLIe YHI/I(I)I/II_II/IPOBaHHBIC CUTHAJIbI HAITPSIPKCHUA, B

0-2, 0-5, 1-5, 0-10

IIpenenbl nonmyckaeMon MPUBEIEHHON NOTPEMIHOCTY U3MEPEHUS 0,1
TOKa IpHU TemrepaTtype okpyxaromei cpeast 20+5°C, % OT JIMara3oHa
[Ipenenbl nonmyckaeMon MPUBEIEHHON NOTPEMIHOCTY U3MEPEHUS +0,2
TOKa BO BCEM JMana3oHe pabouux temmeparyp, % OT JUana3oHa
IIpenensl nonmyckaeMoun MPUBEIEHHON NOTPELIHOCTH U3MEPEHUS +0,1
HaNpPsDKEHUS IPU TeMIeparype okpy:xaromen cpensl 20+5°C, % OT JIMaIa3oHa
IIpenenbl nonmyckaeMon MPUBEIEHHON NOTPEMIHOCTY U3MEPEHUS +0,2

HANpPSDKEHUsS BO BCEM Juana3zoHe pabodyux temmneparyp, %

OT Juara3oHa




[Tonnepxka HART nportokosa

o BceM kaHanam Al (3aBu-
CHUT OT KOH(UTYypaIun)

l"annbBannueckass U30ISALUA

rpynnosas, 1000 B (100 B

npu Haauuuu HART)
CaMoIMarHoCTHKa aHAJIOTOBBIX BXOJIOB na
TEXHUYECKHE XAPAKTEPUCTUKU JUCKPETHBIX BXOOB (DI)
KonnuecTBo TUCKPETHBIX BXO/I0B 16

Tum TUCKpEeTHBIX BXO/IOB

CYXOH KOHTaKT/IOCT.
HalnpspKeHHe (3aBUCHT OT
KOH(HTypanun)

Pexum mnmoacye€Ta UMITyJIbCOB

1o 10 k' (o 4 kaHaoOB)

Pexum HU3MCPCHUA 4YaCTOThBI

IMrl...100 I'a

100 I'm...10 x['g
(10 4 xaHasnoB)

IIpeneinsl nonmyckaeMon OTHOCUTENIBHON TOTPEITHOCTH H3MEPEHUS
4acToThl, %

+0,01

AOconroTHas MOrpeIIHOCTL CYCTA BXOAHBIX UMITYJILCOB

+1 umnynsc
Ha 10 000 ummynbcoB

I'anpBannyeckas n30JI10u

rpynnosas, 1000 B

CaMO,I[I/IaFHOCTI/IKa JAUCKPCTHBLIX BXOJI0B

na

TEXHUYECKUE XAPAKTEPUCTUKU JUCKPETHBIX BBIXOAOB (DO)

KonunuectBo AUCKPETHBIX BBIXO0B

4

KommyTtupyemoe Hamnpsikenue, B

10...30

Tun JAUCKPETHBIX BBIXOI0B

OTKPBITBIN KOJUIEKTOP

MaxkcuManbHblii KOMMYTUPYEMBINA TOK Ha KaHall, MA

200

3amura OT KOPOTKOTO 3aMbIKaHUsI

CaMOBOCCTAHABJIMBAIOIIINICS
MPEIOXPAHUTEID

PexxuM mupoTHO-UMITYJIBCHOM MOYJISILIAN

na

I'anpBannyeckas U30JISIUs

rpynnosas, 1000 B

CaMoIMarHoCcTUKa AUCKPETHBIX BBIXOJIOB na
TEXHUYECKUE XAPAKTEPUCTUKU UHTEP®ENCOB

Ckopoctb kanaia Ethernet, M6/c 10/100

KonngecTBo ranpB. n30aupoBaHHbIX HHTEpdeticoB RS-485 2

KonngecTBo ranpB. H30aMpOBaHHBIX HHTEpdeiicoB RS-232 1

MexMotynpHbIe HHTEP(ENCHI CBA3U CAN + RS-485

CxopocTb nepeiayul JaHHBIX 10 ABYM HE3aBHCUMBIM KaHallaM B
MEXMOYJIbHOM muHe, MOuT/c

o 1M6/c u 2M06/c

becnipoBoanbie HHTEP(DENUCH CBS3U

Wi-Fi/Bluetooth/Radio (3a-
BUCHT OT KOH(HUTypaIHH)




3 BHEILIHUM BU |

Huaukarop nutanus DI

Brikmouarens TEPMHHATTBHBIX
PE3UCTOPOB Me}KMO;’.‘LyJ’leOif‘l LIHHBI

MesRMOTYIIbHBIH pazbem

Humkaropst "K3" DO

Huamkatop ruranus DO

H HIANKATOP MATAHUA

Dl DI
PWR GHD

KOHTpOJIIepa

com com

%

p—DIG

ITAl OUTPUTS ANALOG INPUTS
snnnr@ooo
0000|O0O © © ©
D0 weco 12 3 0 COM 1 COM 2 COM 3 COM

PWl GND

A COM B

01 2 3 45 6 1 F5-485.1

00000000
DIGITAL INPUTS

8 9 10 11 12 13 14 15

00000000

A COM B J 4
RS-485_2 {
RS-485

[+]
BESET

AnTeHHa 0ecnpoBOHOTO
unrepdeiica cBszu

Beiknrouarens TEPMHUHAIBHLIX

pe3ucropos nutepdeiicos RS-485

Mex MOIYJIBHBI i pa3sneM

CnyeOHble NepeKIrYaTenn

CryxeOHble CBETOANO b

RREG

OOO

4 COM 5 COM 6 COM 7 COM

Hupukarop nuranus Al

PM GND I

Pucynok 1. BHemHuii BUJ KOHTpOILIEpa
(MOXET OTJIMYAThCSI OT MPEIACTABICHHOTO B 3aBUCUMOCTH OT KOH(DUTYPAIIHIH )

\ Knemmebl 3a3emiieHus kopryca

Kontponnep BRIC BbimonHeH B METaIITHYECKOM KOPITYCE, COCTOAIIEM M3 JIBYX 4actei. Jlis

kperuieHus Ha DIN-peiiky Ha 3a7Hell cTeHKe KopIlyca HaXOAsTCs KPEIJICHUS.

Pa3nemHBIC KII€MMEI JAJI1 TTOAKJIIIOYUCHUA ITPOBOAOB PaCIIONIOKCHBI C BerHeI;'I 1 HIDKHEH CTO-

POHBI KOHTPOJJICPA U o0ecreynBaT y,HO6Hy10 KOMMYTAllHU1O0.

C BerHeﬁ CTOPOHBI PACHOJIOKCHBI KICMMBI.

- DI PWR, DI GND — HemHuii UCTOYHHUK MHUTAaHUS JUCKpeTHBIX BXoq0B 10 — 30 B (eciu

BCTPOEHHBIM HCTOUHUK MUTAaHUS OTCYTCTBYET);

- COM
- 0...

- A,/ COM, B — ranpBannvecKu W30JMPOBaHHEIC HHTEpdeiichl RS-485.

- 06H.[HI>1 mpoBOA JUCKPETHBIX BXOJO0B;

15 — nucKpeTHbIE BXOABL;

C HMXKHEH CTOPOHBI PACTIONOKEHBI KJIEMMBbI:

PWR, GND — nuranue xontposnepa 10 — 30 B;

DO PWR, DO GND — BHenH#i ICTOYHUK MUTaHUS IUCKPETHBIX BbIx010B 10 — 30 B;

- VCC, 0...3 — nuTanue Harpy3Ky U JUCKPETHBIE BBIXOJIBI «OTKPBITHIH KOJIIEKTOPY;

Hena ¢ Al_GND);

0...7, COM — ananorossie BXobI 1 00muii mpoBox (kiemma COM BHyTpHCXEeMHO coenu-

- Al PWR, Al GND — BHemHul HCTOYHHMK MUTaHUs aHAIoroBbIX BXoJ0B 10 — 30 B (ecnu

BCTPOCHHBIN HCTOYHUK IMUTAHUS OTCYTCTBYET).

B HmWXHMX yriax pacrosoKeHbl KJIEMMBbI 3a3eMJIeHUsT kopryca. [loakimtoueHne MOKHO OCy-

IIECTBUTH C JII0O00I U3 CTOPOH.



Kaxxprit AUCKPETHBIN M aHAJIOTOBBIN KaHaI MMEET MHIAMKATOPHBIA CBETOIMO, OTOOpakaro-
muii Texymee cocrosiuue kaHana. Kananer DO umerot nqomonautensHbie cBeToanoasl «SHORTY, ko-
TOpBIC OTOOPAXKAIOT MPEBBIMICHUE TOMYCTUMOTO 3HAYEHUS TOKA B HArpy3Ke MO KKIOMY KaHalmy (KO-
poTkoe 3ambikaHue). Kaxmplii BXOJ MUTaHWS WUMEET HHAWKATOPHBIA CBETOIUOJ, OTOOPaXKAIOIIHIA
HAJIM4Yue HApPsKEHUS.

B 3aBucuMocTu OT Hanuuus ¥ THNa UHTepdeiica 6ecpoBOIHOI CBA3M BO3MOKHO HAIMUUE
AHTCHHBI, JIN0O0 pa3zbeMa ISl MOAKITIOYCHUS aHTCHHOTO Ka0es.

B npaBoii HWKHEH YacTH pacnosiokeHbl pazbeMbl nHTepdeiicoB Ethernet, USB u ranbBanu-
YECKH M30JIMpOBaHHOTO RS-232.

C neBoif 1 MpaBoOil CTOPOH HAXOASTCS MEKMOIYJIbHBIE Pa3beMbl JIJIs1 TOJIKIIOYSHHS! JJOTIOIHU-
TEIBHBIX KOHTPOJUIEPOB MM MOAYJIeH pactmperus. [ToaKkiroueHne TepMIUHABHBIX PE3UCTOPOB MEXK-
MOJIYJIbHBIX HHTEeP(EHCOB CBSI3M OCYIECTBIsETCs nepekimouatesieM «BUSy, pacnonokeHHBIM C Jie-
Boil croponsl. Kimapuma BUS-1 nonkitouaeT TepMUHANBHBIA PE3UCTOP MEKMOIYIBLHOTO UHTEpdeiica
CAN, xnaBuma BUS-2 - TepMUHANBHBIN pe3ucTop MeKMOAYNIbHOTO HHTepdetica RS-485.

[ToxxiroueHre TEPMUHAIBHBIX PE3UCTOPOB TATBBAHWYCCKH HM30JUPOBAHHBIX WHTEpdeiicoB
RS-485 ocymiecTBisieTcss COOTBETCTBYIOLIMM MEPEKITIOYATENIeM B MPABO BEPXHEH YacTH KOHTPOJLIE-
pa.

Tak >xe Ha JUIEBOW MaHEIH HAXOAATCS TPH CIY)KEOHBIX MBYXIBETHBIX cBeToanoma RX/TX,
SYSTEM, STATUS, xHomKa niepe3arpy3kH u J1Ba Ciryx)eOHbIX nepexmodarenst SW-1, SW-2.

Cseroanon Rx/TX otobpaxaer oOMeH nanHbiME 1o uHTepdeticam Ethernet (Modbus TCP),
USB (Modbus TCP), RS-485_1, RS-485_2, RS-232. 3enenblii — npreM, OpaH:KeBbIi — epeaaya.

Ceeromuon SYSTEM otobpakaeT paboTy onepanimoHHoi cuctemsl. [Ipu HopmanbHOM pabo-
TE MHUTAET 3€JICHBIM | pa3 B CEKyH]Ty, TP OITHOKAX 3aropaeTcsi KPaCHBIM.

Ceeroamon STATUS orobpaxaer padboty nosib3oBateibekoro [10. TIpu HopMansHOM padoTe
MUTAeT 3elleHbIM | pa3 B CEeKyHIy, MpHU OIMMOKax 3aropaeTcs KpacHbIM. [Ipu oTcyTcTBUM MITU OCTa-
HOBKE ToJib30BaTenbekoro [10 He ropur.

Cnyxebnble nepexmouarenn SW-1 u SW-2 npennazHadeHsl Ui IepeBojia KOHTpOJUIepa B
CHeIMalIbHBIE peXuMbI padoThl. [TogpoOHee cMoTpu pasen 6.

Jliis moctyna K nmeyaTHOU IjiaTe KOHTpoJiepa HeoOXoIuMo OTKpYTUTh 4 BUHTa M3 1o yriam
KOpITyca, aHTEHHY CHUMAaTh HeoOs3aTeNlbHO. BHEMIHUI BU TIaThl KOHTPOJUIEpa MPEACTaBIEH HA PH-
CYHKe 2.

BHUMAHHUE!!! PABBOPKA KOHTPOJIJIEPA JOIIYCTUMA TOJBKO IIPU
OTK/IFOYEHHOM IIUTAHUU



HH,ELPI KaTrop NHUTaHus

Pa3bem nporpaMMHpoBaHus unrep(eiicoB RS-485

W OTNAIKH
MHjnkaTopbl 0OMeHa

JIntuesas Garapes

OO [6ze:0-0:0-0:0:0] nuHTepdeiico RS-485
foraamnep ‘EJ‘IE‘ Knonka "Reset"
IMTHEBOI Gatapeu ::J n II |~ e
Wuankatop nutaans SB p=n u ﬂm=ﬂ= Jlxamnep BCTPOEGHHOTO
o0o e 8 bootloader'a
5 0o [ ﬁ!& #8%ql » UART
Huaukarop nuranus 3,3B " O a3beM JUTSE TIPOILIUBKH
eceoe qepes BeTpoeHHkII bootloader
eceo
Huaukarop nutanus 5B Al =y u \

-

. MuaukaTopel obmena
nnTepdeiica RS-232

HuaukaTope! BEIOPAHHOTO
kanana HART

Wnpaukarop nutanus 10 B HART

Pucynok 2. BHemHuii BUJ] KOHTPOJUIEpa, KPbIIIKA K aHTCHHA CHSTHI.

Ha BepxHelt cTopoHe nedaTHOM M1aThl PacIoNOKEeHbI:

- nutheBas Oatapeiika Tunopazmepa CR2025 mis nutanus RTC u coxpaHeHus 3a1aH-
HBIX HACTPOCK;

- JDKaMmIep JIMTHEeBOU OaTapeu;

- paszbeM AJis IPOrpaMMUPOBAHUA U OTIAJKU KOHTPOJUIEPa;

- CBETOAMOJHBIC UHANKATOPHI MUTAIOIINX HAMPSKEHUIH,

- CBETOJMOHBIE HHIMKATOPHI BEIOpanHoro Kanaia Al s natepgeiica HART,;

- CBETOAMOJHBIC MHANKATOPHI MHTepdeiicoB RS-485 1, RS-485 2, RS-232;

- pasvem UART s mpoIinvBKH KOHTpOJIepa uepe3 BctpoeHHbId bootloader;

- JpKaMIiep JUis akTHBaiuM BcTpoeHHoro bootloader’a (mmis axtuBanmm bootloader’a
HE00XO/IMMO YCTaHOBHUTH JAHHBIN JDKAMIIEp M HAKaTh KHOTIKY «I€Set», Mo OKOHYaHUHT
MPOIIMBKH HEOOXOMMO CHSTB JDKAMITEp M CHOBA HaXaTh KHOIKY «IeSety).

Tak e Ha JHUIEBOW CTOPOHE IUIAThl PACIIONOKEHBI KOHTPOJIBHBIE TOYKH IS TUArHOCTUKU
paboTocnocoOHOCTH KOHTposiepa. bonee moapobHoe onucaHne KOHTPOJIBHBIX TOYEK JJIsi JUarHOCTH-

KU CMOTpH B pazjeine 16.



4 KOHOUT'YPAIIUA

Kondurypanus konTposuiepa 3agaercs mudpom Buaa:

1 2 31 32 4 51 52 53 6 7
BRIC|-|V|-|2 0|-|0|-]A V 1|-]10|-|W
| 1 HasBanue koHTpoOJUIEpa

2 Tur pazbeMHBIX KIIEMM

A KneMMbl BHHTOBBIE pa3beMHbIC BEPTHKAIBHOE PACIIOIOKCHHUE

\% Kitemmsr push-in pa3seMHbIE BepTHKATBHOE PACIIONOKEHUE

H Kitemmsr push-in pazseMHbBIE TOPU30HTATIBHOE PACTIONOKCHUE

3 Hudpossie Bxoxas! (DI)
3.1 Bxong COM / Bxon DI

0 COM = GND / cyxoii KOHTaKT, OTKPBIThIiI KOJUIEKTOP

1 COM = DIPWR / cyxoit KOHTaKT

2 COM = GND / noct. HanpsikeH#e
3.2 Uctounuk nutanus DI

0 BremHuii (¢ ralbBAaHHYECKON H30JIAIUCH )

1 BcerpoenHslii (¢ raabBaHUYECKONM N30JISIIIUEH)

4 Hcrounnk mutanns mudpoBbIX BeIXxogoB DO

0 Brenrnuii (¢ ragpBaHUYECKON H30IILIKEH)

1 Ot Bxojna nutanus koHTposuiepa PWR (6e3 ramsBaHmYecKON N30ISAINN)
5 AmHanoroble BXosI (Al)
5.1 Tun anamorosoro Bxoja kananos Al_0...Al_3
5.2 Tun ananoroBoro Bxoja kanaigoB Al_4...Al_7

A N3mepenue Toka, aktuBHbIH Kanan (COM = Al_PWR)

P Wsmepenue Toka, naccuBHbiil kanan (COM = Al_GND)

\Y N3mepenune Hanpsoxenns (0...10 B)

U YHuKanbHas KOHGUTYpaLusl Uil KXKI0TO KaHaa Ipynibl (YKa3blBaeTCsl B MACopTe)
5.3 Wcrounuk nmuranus Al

0 BremHu# (¢ raJibBaHI4ECKON M30IIIHEH )

1 BceTpoennsiit (¢ raTbBAHUYECKON H30IISAIHEH )

6 Wnrepdeiic HART

0 OtcyTcTBYeT

1 YcraHoBiieH

7 Wnrepdeiic 6ecipoBoiHOI CBsI3M

N OTtcyTCcTBYET

W Wi-Fi-monyns

B Bluetooth-momyis

R Panno-monynn




IMPUMEP: BRIC-V-20-0-AV1-0-W

Kontposnep ¢ BepTUKaIBbHO PacloyiOKEHHBIMH KIIEMMaMH; JUCKPETHBIE BXObl THUIIA «IIOCT.
HaIpsKEHUE» C MOJKIIOUEHUEM BHeuIHero uctounuka nutanus 10 — 30 B; auckpeTHbIE BBIXOIBI C
MOAKIIOYEHUEM BHENIIHETro uctoyHuka nutanus 10 — 30 B; ananoroBbie BXO/bl C BCTPOCHHBIM UCTOY-
HUKOM muTaHus, U3 KoTopsix Al 0 — Al 3 — akTuBHBIC KaHaIbl U3MepeHus Toka, Al 4 — Al 7 — karaibl

usMepenus Hanpsukenus; 6e3 HART untepdeiica; Wi-Fi moaysib.
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5

KOMIIVIEKTHOCTbD

Tabmuua 2. KoMmiekTHOCTh

Ne /i HaumenoBanwue O6o3HaueHue Kon-Bo

IIporpammupyemslii

1 JIOTUYECKHUI KOHTPOJI- CHC 1.001.001 1
nep BRIC

2 [TacriopT CHC 1.001.001 IIC 1

g | PykoBOZCTBOMOOKS- | e 091 001 PO *
TuTyaTanuu
TexHunueckoe onuca-

4 HUE MOJyJisl 6ecrpo- *x
BOJIHOM CBSI3U

5 CoeuHUTEIbHBIN Ka- 1

6enp Ethernet 1,2 m

*TlocTaBisieTcs Ha apTUIO U3/IETHH

** TIpu Hanuumu MOAyssl O€CIIpOBOAHOMN CBS3H B COCTaBE KOHTPOJUIEpa
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6 CIIEHUAJIBHBIE PEXKUMbI PABOTbI
Jlnst ympaBiieHusi CHEIHaJbHBIMH PEeXUMaMU paboThl KOHTpOJUIEpa Ha JIMLEBOW MaHEeIH
IPEIyCMOTPEH JABYXKIIABUIIHBIN nepekatouarens SW.

Ta6ymma 3. CriennanbHbIe PEKUMBI PAOOTHI KOHTpOJLIEpa

SW-1 SW-2 Pe:xxumbl padoTsbl

ON ON 3amyck caMoJIMarHOCTHKHA KaHAJIOB BBOJIa-BBIBOJIA

ON OFF COpoc mapaMeTpoB KOHTPOJIEpa K 3aBOJICKIMM HACTPOHKaM

OFF ON [Tonmy4yenue HOBOTO agpeca ycTpoiicTBa o MexmoayabHoi CAN-mmHe
OFF OFF HopmanbHblii pexxum paboThI

6.1 3anyck caMOAHATHOCTHKH KAHAJI0B BBOJAa-BbIBOA

BHUMAHHUE!!! CAMOJIUATHOCTHUKA KAHAJIOB BBOJA-BBIBO/JA
MNPOBOAUTCA TOJBKO IIPU OTK/IIOYEHHBIX JIMHUSX TECTHUPYEMBIX
KAHAJIOB

JlJia caMOAMarHOCTUKM KaHaJOB BBOJA-BbIBO/IA HEOOXOIMMO OTCOCIUHUTH Pa3beMbl KaHAIOB
DI, DO, Al. /lanee Ha paboTaromnieM KOHTPOJIJIEPE B HOPMAIBHOM PEKHUME pabOThI MIEPEBECTH COCTOS-
aue nepekmouateried B SW-1 > ON, SW-2 > ON u naxats kxHonky RESET. Ilocie nepesarpy3ku
HAYHETCs ToclieoBaTebHOe TecTrupoBanue kanaios DI, DO, Al.

CHayana mocieoBaTeNbHO 3aropsATCs M MOTACHYT BCE WHIUKATOPHBIE CBETOIUOABI TECTHPY-
eMoro OJoKa — Ha ATOM dTane BU3YaIbHO MOKHO OOHApYXHTh HEHCIpaBHBIE CBETOAHMOIbI. Jlamee
HAYHETCS TUArHOCTHKA KAHAJIOB TECTUPYEMOTO OJIOKa — Ha ATOM 3Talle WHIUKATOPHBIC CBETOIHOIBI
MOTYT XaOTHYHO WJIM CUHXPOHHO MHTaTh. [0 3aBeplieHNN TeCTUPOBaHUs OJIOKA WHIUKATOPHEBIC CBE-
TOIUOMABI pa0OUYNX KAHAJIOB 3aTOPSITCS.

Uepes 2 cekyHbI MOCIE 3aBEepIICHHs] TECTUPOBAHUS MOCIEAHET0 OJI0Ka BCE WHIUKATOPHBIE
CBETOIMOJIBI MoTacHyT. [loce 3Toro He0OX0MMO BEPHYTh KOHTPOJUIEP B HOPMAIBHBIN PEXHM pado-
161 SW-1 > OFF, SW-2 > OFF.

6.2  Copoc napamMeTpoB KOHTPOJJIepa K 3aBOJICKHM HACTPOiiKam

Jlns cOpoca K 3aBOJCKMM HACTpOKaM HEOOXOAMMO Ha paboTarolieM KOHTPOJUIepe B HOP-
MaJIBHOM peXHMe palOoTHI TepeBecTH cocTostHue nepekmouateneid B SW-1 > ON, SW-2 > OFF u
Haxath kHONKy RESET. Ilocne mepe3arpy3ku HEOOXOAUMO BEpHYTHh KOHTPOJUIEP B HOPMAaJIbHBIA pe-
*uM pabotel SW-1 > OFF, SW-2 > OFF.

6.3  Ioaydenue HoBOro agpeca ycrpoiicrsa mno CAN-mmne

[Ipu wucmonp30BaHMM KOHTpOJIepa B KauecTBe MOy pacmmpenus (mamee Slave-
KOHTPOJUIEP), eMy He0OXOIUMO MPUCBOUTD aJpeC YCTPOHCTBA B COOTBETCTBUU C MCIIOJIHIEMbBIM TOJIb-

3oBateabckuM 10 Ha master-kourposutepe. s 3TOro HeoOXOAUMO MOAKIIOYHTE Slave-KoHTposiep
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0 MEXMOJIYJIbHOM IIMHE K Master-koHTposiepy U 3anuTarh. Jlanee B HOPMaIbHOM peXUME pabOThI
Heo0X0uMO TiepeBecTr cocTosiHue nepekioyareneit B SW-1 > OFF, SW-2 > ON u HaxkaTh KHOMKY
RESET. ExunoBpemenno Ha mexmonyibHoii CAN-mmHe MOXeT OBITh TOJBKO OJHO YCTPOWMCTBO B
peKuMe MOTyYeHHsI HOBOTO aJipeca.

[Tocne ycnemHoro moxydeHus HOBOro ajapeca ceeronuon SYSTEM nauner murath 2 pasza B
CEKYHIy, UTO OyJeT CBUICTEIHCTBOBATh 0 Hanumuuu oomeHa nmo CAN-unTepdeiicy B pesxxume padboOThI
slave-ycrpoiicTBa. Bo3aM0xHO, TOHAIOOUTCS TIepe3arpy3uTh TIaBHbI KOHTposuiep. s KOppeKTHOro
oOmena tepmuHanbHbIid pesuctop CAN-unTepdeiica nomkeH ObITh TOJKIIOUEH JINOO TOJIBKO HA TIIaB-
HOM KOHTpOJUIEpE, JT1M00 Ha YCTPOMCTBAX PACIIONOKEHHBIX 10 KPasiM MEXKMO/IYJIbHOM IIUHBL.

[Tocne ycmemrHoro mMpuUCBOEHUS HOBOTO aJapeca HEOOXOAUMO BEPHYTh KOHTPOJUIEP B HOP-

MalbHBINA pexumM padboter SW-1 > OFF, SW-2 > OFF.
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7 JUCKPETHBIE BXO/1bI

JuckperHble Bxonabl KoHTposuiepa DI mpegHasHaueHbl Uisl MOAKIIOYEHUS JATYMKOB THUIIA
«CYXOM KOHTAaKT», «OTKPBITHIA KOJUJIEKTOP», «IIOCTOSHHOE HampspkeHue». B moboi koHpurypaunun
oOecrnieunBaeTcs rajlbBaHMUECKas N30JsIus KaHasioB DI oT BHyTpeHHEN cxeMbl KOHTPOJLIEPA.

JIro60it kanan DI moxxet paboTaTh B peKUME CUETUMKA U/WUIU YaCTOTOMEpa M HACTPAMBACTCS
UHIUBUAYAIIBHO.

B koHTpomiepe nMeercss cxema caMOAMAarHOCTUKH, MO3BOJIAIOILAsI IPOBECTU TECTUPOBAHUE
KaHAJIOB B PEXKHMME CUETa, YACTOTOMEPA U OTOOPAXKEHHUS JIOTHIECKOTO COCTOSIHUS TPH 10001 KOHpH-
ryparum.

7.1 IMoak/Il0ueHNe TATYNKOB U BHYTPeHHee ycTpoiicTBO kKaHaioB DI

Ha pucynkax 3-5 n300paxeHbl CXeMbl TOIKIIOYEHUS PA3IUYHBIX JATYMKOB U KOH(QUTYpaIHH

KOHTpOJLIEpa.

Pucynok 3. [TogkimoueHne 1aTauka TUIA «CYXOW KOHTAKT
a) kondwuryparwus 3.1 = 0 (COM = GND)
0) kordurypamus 3.1 =1 (COM = DI PWR)

11

C )

Harauk DI X t¥
s

Pucynok 4. [TonkiaroueHne 1aTYuKa TUTIA «OTKPBITBINA KOJIIEKTOPY,
koH(purypamus 3.1 =0 (COM = GND)
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HOL[KJ'IIO‘ICHI/IG JaTYHUKOB THIIA ((CYXOﬁ KOHTAaKT» U <<OTKpBITBII71 KOJIJICKTOP» BO3MOXKHO KakK
IIpu BCTPOCHHOM, TaK U BHCIIHCM UCTOYHUKEC IMUTAHUA. HaHpH)KeHI/Ie IMUTaHUA BCTPOCHHOI'O UCTOYHH-

Ka 24 B. JlnanazoH HanpsOKeHU MUTaHUs OT BHemHero nctoyauka 10 — 30 B.

T
| VCC
DI PWR I .
1 |
‘ﬂ&Tum{‘ DI X
&R
-
} } | DI
|
e —— L] ] \ s,
| Werowmne [10. 30V DIGND
MUTAHHA GND
—
- -

Pucynok 5. [TogximoueHne 1aTauka TUIIa «IIOCTOSTHHOE HAMPSKSHHUE,
koHpurypamus 3.1 =2 (COM = GND), 3.2 = 0 (BHeuHu# uctounuk nutanus DI)

[ToaxiroueHre JAaTYUKOB TUIIA «TIOCTOSIHHOE HAMPSKEHHE)» BO3MOKHO TOJIBKO MIPU UCIONIB30-
BaHUU BHeEIIHero ucrounuka nutanus 10 — 30 B.
YPpOBHU HaNPSKEHUN:
- gor. 0 0...7B;
- Jor. 1 20...30 B.
7.2  PabGora B pesxuMe cUeTYMKA M 4YaCTOTOMepa
JIro6oit kanan DI moxker paboTarh B pekuMe cueTYMKa W/HIIM 4acToToMepa. MakcumanbHas
4yacToTa cieoBaHus UMITYIbcoB 10 kI, MUHUMAaNIBHAS UTUTEIBHOCTD UMITYJIbCa 10 MKC.
He pexomenayetcs nmogaBath curHaisl ¢ yactotoil Beime 100 I'u 6onee uem Ha 4 kanana DI
OJIHOBPEMEHHO.
7.3  Hactpoiika kanaJjos DI
Jlnst kaxaoro kanaia DI mocTymHbl cienyromue napameTpsl JUisl HACTPONKH:

Ta6mmuma 4. [Mapamerps! g Hactpoiiku DI

3HaueHHe 1o
[TapameTtp [wnamna3on Onucanne
YMOJTYaHUIO

JnmurenbHocth umnynbcea (1 eq. = 10
MKC). UIMIysIbChI, JUIHTEIBHOCTD KO-
Noise Filter 10 10...65 000 TOPBIX MEHbIIIe ueM 3HaueHne Noise
Filter ne 6yayt oOpabaTbiBaThCs
KOHTPOJUIEPOM.

Bpewms B mc. Eciin B TeueHue 1aHHO-
1 000...1 000 000 | ro BpemeHH HE OBLIO HU OJJHOTO UM-

000 MyJIbCca, 3HAYCHHUE YaCTOTHI OOHYJIsI-
eTcs

Pulseless time 10000
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3HaueHue 1o
ITapamerp VMOTSAHIIO Junana3on Omnucanue

®mnar. YcraHoBKa 1aHHOTO (uiara
BKJIFOYACT PEXKUM IO/ICUETA UMITYJIb-
coB. MakcumanbHOe 3HaueHue 65536,
0CJIE KOTOPOTO CYETUNK OOHYIIACTCS

Counter Ja la/ Her

®mnar. YcTaHOBKa IaHHOTO ¢uiara
BKJIIOYAET PEKUM U3MEPEHUS YacToO-
Frequency measure Ha Ha/ Her ThI BXOJIHBIX UMITYJICOB (B JAHHOM
PEKUME PEKUM CUETUNKA BKITFOUACT-
Cs1 aBTOMAaTUYECKH)

7.4  Onucanue aaropurma padorsi DI

Pexum oToOpakeHHs JOrM4eCKOI0 COCTOSTHUS:

B pexume oToOpakeHus JIOTHYECKOro COCTOsIHUS KaHaubl DI onpammBaroTest ¢ pukcupoBaH-
HOM YaCTOTOM, U Pe3ylbTaThl 3aMUCHIBAIOTCS B COOTBETCTBYIOLINIT PErHCT.

Pexxum noacuera UMIyabCOB!

B pexxume noacuera umnynscoB kaHaisl DI pabortaroT B pesxume npepbiBanuii. [lo nepenne-
My (pPOHTY MMITyJIbCa 3aITyCKAETCsl MAJUTMCEKYHIHBIN TaliMep, U3MEPSIIOIINHN JUTUTEIBHOCTD UMITYJIb-
ca. Jlamee ecnu 3HaueHHe TaiimMepa Oosbiie mapamerpa Noise Filter, 3HadeHne cueTdynka COOTBET-
CTBYIOILIETO KaHaJla HHKPEMEHTUPYETCSI.

Pexxum yactoromepa:

B pexume wactoromepa kanansl DI Tak sxe pabotaroT B pexkume npepoiBanuid. [1o nepennemy
(GpoHTY UMIyJbCa 3alycKaeTcs MUUIMCEKYHAHBINH TaliMep, W3MEPSIOUN IUTEIbHOCTh UMITYJIbCA.
Jlasnee eciau 3HaueHHe TaiiMepa Oosbiine mapamerpa Noise Filter, 3HaueHune cyeTyrka COOTBETCTBYIO-
HIero KaHajaa UHKpeMeHTUupyeTcs. OTHOBPEMEHHO C TaUMEpPOM JTUTENIbHOCTH UMITYJIbCA 3aITYCKAETCS
BTOPOU TailMep, U3MEPSIOMINKN TIEPHOT CIIEJOBAHUS UMITYJIBLCOB (BpeMs MEXIy MepeTHUMH (HPOHTAMHU
COCETHUX MMITYJbCOB). Jlasee BBIUUCIIAETCS NEPUO U3MEPEHUS YacTOThl, B TEYEHHE KOTOPOro Halde-
percst 100 ummynbcoB. Ecnu mepuos m3mepeHus: 4acTOThI MOMy4yuiicst Oomnbine 1 cekyHnabl (4acToTa
menee 100 '), To mepuoa u3MepeHus ycraHaBiIuBaeTcs paBHbIM 1 cekyHne. [lo okoHUaHuu nepuoaa
M3MEpEeHHs Napa 3HaueHUil — JUIMTEIbHOCTh MEepHoJa U KOJIWYECTBO MMITYJIBLCOB 3a 3TOT MEPHO]I MO-
MernraroTes B Oydep BeIOOpKH. 3HaU€HHUE YaCTOTHI I CUTHANIOB ¢ yacTtoToi O6omee 100 I'tp paccunTsi-
BaeTCA MO METOJY CKOJB3SIIEr0 CPETHEro ¢ MCIOJIb30BaHHEM 5 BBHIOOPOK. 3HAYEHHE YacTOTHI JJIS
curHanoB ¢ yactotoii oT 1 1o 100 I'm paccuntsiBaercs mo 1 BeIOOpKe, MpUYEM ISl BBIYHCICHUS UC-
MOJIb3YETCS] BPEMSI MEXAY MEPBbIM U MOCIECAHUM UMIYJIbCOM. 3HAUEHHUE YaCTOTHI I CUTHAJIOB C Ya-
crotoii MmeHnee 1 I'y paccunThiBaeTcs mo 1 BEIOOpKE, comepxkamie | UMIyabe U BpeMsi MEXKy COCe/I-

HUMHU UMITYJIbCAMHU.
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T, < lcek

a)

\ J
Y
N, =100
T, > lcex
0)
\ J
Y
N;
| T, > lcek
) _H
L J
A S
187508

PrcyHOK 6. AITOPHTM pacyeTa 4acTOThI ISl Pa3HBIX 4aCTOT
a)f>100Tu, 6) f<100 I'u, B) f < 1Ty

Tak xak nepuoa u3MEPCHUA paCCUUTBIBACTCA C KAXKIbIM HOBBIM UMITYJIbCOM, IPOUCXOOUT aB-
TOMAaTHN4CCKasi HOHCTpOﬁKa nepuoaa U3MCPCHUSA U OOHOBJIEHHS 3HAY€HHUSA 4acTOTHL. Eciau B TeueHue

BpCMCHHU Pulseless time ne Ob110 HE OOHOI'O UMITYJIbCa, 3HAYCHHUC I/I3MepeHHOI71 YaCTOThI O6HYJ'I${€TCH.
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8 JJUCKPETHBIE BBIXO/IbI

JIMCKpeTHBIE BBIXOBI KOHTPOJUIEPA BBITOJIHEHBI TI0 TUITY «OTKPBITHIA KOJJIEKTOP) U MPEIHA-
3HAYEHBl JUISI TOJKJIIOYEHHS HWCIOJHUTENIbHBIX MEXaHU3MOB. B KauecTBe KIIOYEM HCHOJb3yeTCs
N-kanan tpansucropa FDS4559. Kommyrupyemoe nanpsikenune 10 — 30 B, MmakcumanbHBIE TOK 710
200 MA Ha Ka)XIbli KaHaJl.

Kaxnapiii kaHasl UMeeT aABa MHAMKATOPHBIX cBeToanonaa: «K3» kpacHoro mnsera u «BKJD» 3e-
JICHOTO IIBETA.

JIroOo¥i kKaHa MOKET paboTaTh B peXKUME IMUPOTHO-UMITYIbcHON Moayssiiun (ILIMM) Ha va-
crore ot 20 I't mo 10 xI'1, yacToTa obmiag 41 Bcex kanaiaos DO.

[Ipy muTaHUM OT BHENTHETO MCTOYHHKA 0OCCTICUMBACTCS rajbBaHUUECKAs M3OJISIIUSA KaHAIOB
DO ot BHyTpeHHEH cXeMbl KOHTpOJLIEpa.

B konTpomiepe umeeTcs cxema CaMOIMArHOCTUKH, TMO3BOJISIIONIAS TIPOBECTU TECTUPOBAHUE
KaHaJIOB, KaK peXHMEe IUCKPETHOTO ympaBiieHUs, Tak u B pexkume LIIMM. Ha Bpemsi nuarHocTuku
Harpy3ka JOJDKHa ObITh OTKIIOUeHa oT kaHanmoB DO s mpemoTBpallieHus He3arjJaHHPOBAHHOTO
BKJIIOUEHMSI.

8.1 IoakawuyeHue U BHYTpPeHHee YCTPoiicTBO kaHanoB DO

arpyska

~—q
AATUHK
TOKA

VCC

vcC DO PWR

S

____7&_?3_____
544444
i
12
m

Ay
:
DO

o}
O — — —
=

|
DO GND

= t—=-
= &

a) 6)

Pucynoxk 7. [loakmoyeHne Harpy3ku
a) MOAKIIIOYCHUE aKTHBHOM HArPy3KH;
0) ucnonp3oBanue kanana DO B kauecTBe BBIX0/1a THIIA «CYXOW KOHTAKT)
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Ha pucynke moka3zaHo MOAKIIOYEHUE UCTIOTHUTENbHOTO Mexanu3Ma. Pazsem VCC coenunen
¢ pazbeMom DO PWR 11t ynoOcTBa MOAKIIOYCHUS K KOHTPOJUIEPY.

8.2  Hacrpoiika kanainos DO

s xaxnoro kaHana DO gocTymHBI Clenyromue mapamMeTpsl s HACTPOHKH, KpoMe Tapa-
metpa PWM Frequency:

Tabmuna 5. [TapameTpsr s Hactpoiiku DO

3HaueHue 1o
[TapameTtp Huanazon Onucanue
YMOJTYaHHUIO

Yacrora B I'1. YacToTa ciemoBaHus

PWM Frequency™ 10000 20...10 000 UMIyIbCOB B pexkume LHINUM

CxkBaxxHocTh B %. JIMTETHHOCTH
PWM Duty 50 10...90 BKJIFOYCHHOTO COCTOSTHUS KJIFOYa 10
OTHONICHHIO K TIEPUOJTY

®ar. YcTaHoBKa JaHHOTO (hiara

PWM Enable Her Ha/ Her pa3peraeTt paboTy KaHaJIa B PEKUME
HINM
@mar. YcraHoBka gjaHHoro (iara
PWM Run Her Ha/Her sxoqaet LM
SC Enable Her Jla / Her ®nar. 3amura ot K3
@nar. bbuto oOHApYKEHO KOPOTKOE
SC Flag Her Ha/Her 3aMBIKaHHE TI0 KaHAITy, yIIpaBlIeHUE

KaHaJIOM 336J’IOKI/IpOBaHO

@nar (Tonpko ureHue). CocTosiHHe
Harpy3ku kaHana. [Ipu BKIrOUeHHOM
DO State Ha/ Her kanane DO nor. 1 ungpopmupyer o
IIPOTEKaHUU B LIENH TOKa OoJee

10 MA, a sor. 0 — 06 oOpbIBe 1IENTH

*TIpumeuanue: 3Hauenne PWM Frequency 3agaetcst oAHO AJisl BCeX KaHAJIOB.

8.3  Omnmucanue aaroputma padorsr DO

B pexxume TUCKpPETHOTO yIpaBJieHHsS peructp ymparienus DO ompammBaercs ¢ GUKCHPO-
BaHHOW YaCcTOTOW M B 3aBUCHMOCTH OT 3aITMCAHHOTO 3HAYCHUS KaHAJBI IEPEBOJISATCS B HYXKHOE COCTO-
SIHUE.

B pexxume IIUM napamerpst PWM Frequency u PWM Duty nepecunTsIBatoTcst B KOJIHYe-
CTBO TaKTOB W 3arpy>KaroTCs B COOTBETCTBYIOIIME PETHUCTPHI OTIOPHOTO TaiMepa, TaKTUPYEMOro Ya-
croroii 1 MI'. B HavyanpHBI MOMEHT BPEMEHH COOTBETCTBYrOMMH kaHa DO BKiowaercs, a 1mo J1o-
CTH)KEHUHU TaiiMepa 3HaueHusi cooTBeTcTBYyIomIero anutensnoctu PWM Duty kanan DO BreikitouaeT-
cs. [Ipu mocTmkeHuu TaliMepoM 3HaYEHHUs Mmepuojia pabodeil 4acTOThl TaitMep OOHYISETCS U MPOLIecC
noBTOpsieTcsl cHavana. [lepexmouenue kanama DO B pexxnme ILIMM mpoucxomaut 6e3 y4acTus Impo-

neccopa. Bo3amoxkao n3menenue ckBaxxHoctu 0e3 ocranoBku [IIUM usmenennem 3nauenus PWM Du-

ty.
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8.4 3ammura ot K3

IIpu cpabaTsiBanuy nporpaMMHo# 3amuTel oT K3 coorBercTByromuii kanan DO oTknrodaer-
cs1, pexxum LIMM Beikmovaercsi, ycranasiuBaercs ¢uar SC Flag u ynpaBieHne cOOTBETCTBYIOIIUM
KaHayioM Osokupyercsi. [y BO30OHOBIICHUsT pabOThI KaHana HeoOxomumo copocuth ¢uiar SC Flag.
HmeeTcst BO3MOXKHOCTh OTKJIIOYMTH MporpaMMHyto 3amuTy ot K3, ycranoBuB 3Hauenue ¢uara SC
Enable B «0». [To ymMo14aHuIo 3a1uTa OTKIIOYCHA.

*1IpuMedanue: IpU OTKJIIOUYEHUHU MPOTPAMMHOMN 3aIIUTHI OT KOPOTKOI'O 3aMbIKaHMSI OCTAETCS
aKTUBHOM alllapaTHas 3alluTa, peajlu30BaHHas HA CaMOBOCCTAHABIMBAIOLIMXCA IPEJOXPAHUTEISAX.
[Topor cpabarbiBanus annapataoi 3amuTsl 300 MA (ipu auTensHOM BosaehcTBun). [locie ycrpane-

HHA KOPOTKOI'O 3aMbIKaAHU A pa6OTOCHOCO6HOCTL KaHaJla BO3OOHOBUTCS B TeueHUu 10 MHH.
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9 AHAJIOT'OBBIE BXO/1bI

AHaJOroBbIe BXOABI KOHTPOJUIEpA MPEAHA3HAYCHBI IS TOJKIIOUEHHS TATYMKOB C TOKOBBIM
BbIx0/1I0M 4 — 20 MA u u3mepenus Hanpspkenus 0 — 10 B (B 3aBucumoctu ot koHpuUrypaiuu). M3me-
penue npousBoautcs 14-pazpsaaeiM ALl co BCTpOEHHBIM HCTOYHMKOM OIOPHOTO HAIPSKEHUS
2,5 B. B mo6oi#i koH(purypanun odecrieunBaeTcsl ralbBaHUYeCKast U30Jsus kKaHasioB Al oT BHyTpeH-
Hell cXeMbl KOHTpOJIepa.

Kananbsr Al umetor 3amuty ot nepenanpsbkenus 10 30 B Ha Bxoze B m1000ii KOHPHUTypamuu.

C mo6siM 13 kaHanoB Al Bo3moxeHn oOMeH nanHbIME 110 uHTEpdeiicy HART mpu ero nanu-
YuH (3aBUCUT OT KOHGUTypauuu). B kaxaplii MOMEHT BpeMeHH MOXeET ObITh BRIOpaH OAMH U3 KaHAIOB
Al ns oomena no HART-miporokoiy. B koHTposuiepe nuMeeTcsi cxema caMOoJIMarHOCTUKH, MTO3BOJISIIO-
11as1 IPOBECTH TECTUPOBAHKE KAHAIOB B JIFO0OH KOH(HUTYpanny.

9.1 TMoakawuyeHue J1aTYUKOB M BHYTPeHHee YCTPOiicTBO KaHaioB Al

AHaNOroBbie KaHAJIBI U3MEPEHHs TOKa MOTYT ObITh BBIIIOJHEHBI KaK B TACCHBHOM, TaK U B aK-
TUBHOM ucronHeHuu. Ha pucynkax 8 - 9 n3o0pakeHbl cXeMbl MOJKIIIOUEHUS PA3TUYHBIX JATYUKOB U
BO3MOYKHBIE KOH(UTYpAIIUU aHAJOTOBBIX BXO/I0B KOHTPOJLIEPA.
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Pucynok 8. [logkrodeHre qaTanka ¢ TOKOBBIM BBIX00M 4 — 20 MA
a) akTUBHBIN BX0J (KoH(urypanus 5.1/5.2 = A)
0) maccuBHbIN BX0J (koHpuryparwus 5.1/5.2 = P)
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Pucynok 9. M3smepenune nanpsixenus 0 — 10 B (koudpuryparus 5.1/5.2 = V)

Tak >xe BO3MOKHO HACTPOMTh Ka)K/bli aHAJIOTOBBIN KaHaJl MHAUBHyanbHO, Hanpumep Al_Q,
Al_2 — TokoBbie naccuBHBIC, Al_1 — TOKOBBIN akTUBHBIN, Al_3 — U3MepeHe HAPSHKEHUS. TIPU TaKOH
YHUKaJIbHON KOH(HUTypaluu B 1mose rpymmnsl 5.1/5.2 yka3siBaercs «Uy, a pacmmdpoBKa KaHAJIOB MPH-
BOJUTCSA B IIACIIOPTE HA KOHTPOJLIED.

JIro0oe noAKII0YeHne AATYMKOB BO3MOKHO KaK IPH BCTPOEHHOM, TaK U BHEIIIHEM UCTOYHUKE
nutanus. HampsokeHue nutaHus BCTpOeHHOro ucrtouHuka 12 B. JlnanazoH HanpskKeHUM NMUTaHUS OT
BHemHero ucrouynnka 10 — 30 B.

9.2  Onwucanue anropurma padorni Al

Tok, dopmupyeMblii JaTYMKOM C TOKOBBIM BBIXOJIOM, INPOTEKAET uepe3 Mpelu3MOHHbIN 1aT-
gk Toka 110 OM. @opMupyeMoe HanpspkeHue yepes3 GUIbTp HUKHUX YacTOT MOCTYIAET Ha OJUH U3
BX0/10B MuUKpocxembl 8-kaHambHoro ALIIl. AIIIl mmeeT BCTpOEHHBIN MCTOUYHUK OMOPHOTO HAIMPSKE-
HUs 2,5 B 1 ompammBaeTcss OCHOBHBIM MUKPOKOHTPOJUIEPOM 4epe3 IUHHBINA U30JTOp, obecnednBa-
IOLIMH rabBaHNuYecKyto u3ossuio. Kanans! Al onpammBarores ¢ GUKCHPOBAHHON 4aCTOTOM, Pe3yiib-
TaThl K3MEPEHUH 3aIHChIBAIOTCS B COOTBETCTBYOLIMI perucTp Al Unit X, rae X — HoMep KaHaua.

B xondurypauuu xanana Al n3mepeHus HanpsHKeHUs BMECTO MPELIM3UOHHOIO JIaTYMKa TOKa
110 Om ycTaHOBJIEH TPEUU3NOHHBIA NenuTeNs. BxomHoe compoTuBieHne KaHana Al u3MepeHus
HanpsbkeHus 1 MOwm.

Kaxnplif kaHain UMeeT WHIMKATOPHBIM CBETOJMOMA, OTOOpaKaIoIMi COCTOSHUE KaHana. Yem
BBIIIIE YaCTOTa MOPTaHUs CBETOJMO/Ia — TeM OoJIbllle U3MepsiemMasi BeJInYnHa.

9.3  Pe3syuabTarsl u3mMepeHuii kanajaos Al

Pe3ynbrarsl H3MepeHnii aHAIOroBBIX KaHanoB B enquHunax AL 3anuceiBatoTcsl B peEruCTphI
Al unit x.

Ilepecuet u3 en. ALl B ¢pu3nyeckue BETUUHUHBI OCYIIECTBISETCS MO CIEAYIOIUM (popmy-

JaM:
1
J1J1s KaHaJIOB TOKA: I(MA) = ADC « 720852 (1)
1
JI1sl KaHAJIOB HANIPSDKCHHMS U(B) = ADC = Tes37a (2
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Tabnuma 6. [Tapamerpsr kanamoB Al

3Ha4eHHe 1o
[Tapamerp Juanazon Onucanue
YMOJTYaHHIO

PCBYJ'IBTaT HU3MEPCHHA aHAJIOTOBOTI'O

Al unit x 0...16 383 kaHana B equHunax AL

@mar (Toapko uteHue). CocTosHue
kanana. Jlor. 1 — u3mepenHoe 3Haue-
Al state* Ja/Her HHUE TOKA JIEKUT B JUaIla30He

4...20 MA, nor. 0 — u3mepeHHoe 3Ha-
yeHue Hrke 4 MA mu6o Beie 20 MA.

*TIpumeuanue: Al state mpeaHa3zHaueH A1 pabOThI C TOKOBBIMH CUTHAJIAMHU.
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10 WHTEP®ENCHI CBSI3U

10.1 RS-485

B 3aBucuMocTH OT KOH(UTypaluu KOHTPOJUIEP MOXET UMETh 110 2-X uHTepdeiicoB RS-485
JUIsl TIOAKIIIOYEHHs YCTpOicTB, padotatomux mo mpotokony «Modbus-RTUy». MuTepdeiicsl umeror
IPYNIIOBYIO T'aJbBaHUUYECKYIO U30JsLUI0. [loKIIrOueHne BBIMOIHSIETCS 10 JBYXIPOBOJHOM CXEMe ¢
COOJIIOJIEHHEM MOJISIPHOCTH, JUIsl BBIPABHUBAHMS MOTEHLUAIOB MEX1Y YCTPOWCTBAMH HCIHOJIb3YETCs
kiemma «COMpy. IlporspkeHHocTs JAMHUK cBs3u 110 1200 M, CKOpPOCTh mHepeAaydl AAHHBIX 0
115200 6ut/c. TloakmroyeHHE COTIACYIOMIMX PE3UCTOPOB (TEPMUHATOPOB) BBIMOIHICTCS COOTBET-
CTBYIOLIMM MEPEKIII0YATEIeM Ha JIUIEBOM MTaHeINH.

10.2 RS-232

WNurepdeiic RS-232 npeaHasznaveH Ui MOIKIIOYSHUS YCTPOUCTB, pabOTAIOIIMX O TPOTOKO-
ay «Modbus-RTU» u s BeiBozma otnamounoit mHpopmaimu. MHTEpdeiic uMeeT rajibBaHUYECKYIO
u30JsIIMIo. J{71s MOAKIII0OUeHUs K KOHTPOJUIepY Ha JIMLIEBOM MaHenu uMmeercs pazbem Tuna D-SUB-9M

(Buiika). ITpOTSHKEHHOCTD JTMHMI CBSI3U 10 15 M, CKOPOCTH nepefadyu JaHHbX 10 115200 6ur/c.

1
2 | RX(bx
coo00 3 ] TX (Bbix)

Ly

5

GND

Pucynok 10. PacnuaoBka pazpema RS-232

10.3 Ethernet

Hurepdeiic Ethernet coBmectim co cranmapramu |IEEE 802.3/802.3u, ckopocts mepemaun
nanabix 10/100 Mowut/c. Toakmoyenne koutpoiuiepa kK LAN-ceTH mpeanpusTHs MO MPOTOKOJIaM
TCP/IP (HTTP, HTTPs, Modbus-TCP),UDP/IP (Modbus-UDP). Pazsem mis moaxmoucaus 8P8C
(RJ-45), mpotskeHHOCTH TUHUU CBsi3u 70 100 M.

IP-anpec no ymomuanuto 192.168.1.232.

104 USB

WNurepdeiic USB npeanasnaven s nmoakmoueHus k [1K ¢ menbro HaCTpOMKH, OOHOBICHUS
[1O, cunteiBanus apxuBoB. Mmeercst moanepkka mpotokona Modbus-TCP uepes USB-coenunenmue.
Pazsem micro USB pacnosnoskeH Ha JUIIEBOI TTaHE KOHTPOJLUIepa.

[Monxmouenusiii o uaTepdericy USB kortposrep onpenensercss kak RNDIS - ycrpoiicTtBo
(BHeWIHsA ceTeBas KapTa). BoaMo)kHO, MOHAA0OUTCS yCTaHOBKA JipaiiBepa.

IP-anpec nmo ymonuanuto 172.16.2.232.
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11 MEXMOAYJbHOE COEJUHEHUE

MexMonyipHas MKMHA IPEeIHAa3HAYeHa U1 IOAKIIOYEHUS MOYJIEH pacIlupeHus B IIpeeIax
OJTHOTO MOHTa)XKHOTO IKada. Bo3aMOXXHO MUTaHKE 110 MEKMOAYJIBHOW IIKWHE 0 8 YCTPOUCTB (MaKCH-
MaJIbHBINA TOK 710 5 A). MexxMoybHast IIMHA He 00eCIIeYnBaeT rajlbBAHMUECKON N30IISAIIUH.

MexMoayIbHOE COSAMHEHUE OCYIIECTBISICTCS ¢ MTOMOIIBI0 muieida amuHoi 50 MM, mocras-
JSIEMOT0 B KOMIUIEKTE C MOAYJIsIMU paciuupenus. 11neiid Oonbiiel AnuHbI 3aKa3bIBA€TCS OTAEIBHO.

Co cTOpOHBI HEMOAKIIOYEHHOTO HUIeH(a COTIacyrolne pe3ucTopsl (TEPMUHATOPHI) MEKMO-
IOYJABHBIX UHTEPPEHCOB MOKHBI OBITH MOJKIIOUEHBI COOTBETCTBYIOUIMMH MEPEKIIOYATEIIMU (CM.

pazzen 3).

PWR
CAN +
CAN -
RS-485 A
RS-485 B
GND

Pucynok 11. PacninHoBKa MEXMOAYJIBHOTO pa3beMa

Knemmber PWR 1 GND Ha Me:xMOAYIBHOM pa3beMe U OJJHOMMEHHbBIC KIEMMBbI MUTAHUS KOH-

TPOJIIEPA COEANHEHBI HAMIPSIMYIO.

25



12 MHTEP®ENC BECITPOBOJIHOW CBSI3U
[IpennasnaueH s OecipOBOAHON Mepenaynl JAHHBIX MEXIy KOHTPOJJIEpaMu, MEXIY KOH-
tposutepom u [IK omeparopa, mis peTpaHcisiui U GOHOBOTO ompoca. Tak ke CIyKuT Uil yaoocTBa
MOAKIIFOYCHH A ITOPTATUBHBIX yCTpOfICTB C ICJIbKO JUAarHOCTUKHU U MOHUTOPHUHI'Aa COCTOSAHMUA.
B 3aBucuMoOCTH OT KOH(Urypaluu KOHTPOJUIEP MOKET UMETh OJUH U3 TpeX MOAynel Oec-
MIPOBOJHOMN CBSI3H:
- Wi-Fi;
- Bluetooth;
- Radio.
[TonpoOHoe onvcaHue U TEXHUYECKHUE XapaKTepUCTHKU HHTepdeiicoB onucansl B TexHuue-

CKOM OIIMCaHHMHU Ha KOHKpGTHLIfI MOAYJb, KOTOpI:Iﬁ IOCTAaBJIACTCA B KOMIIJICKTC.
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13 MEPBI BE3OITIACHOCTH

13.1 Bce paboThl IO MOHTaXy, HaJaJKe U TEXHHUYECKOMY OOCIYKMBAHHIO KOHTPOJLIEPOB
JIOJI’KHBI BBITIOJHATHCS CHEIUAINCTAMU, U3YUYMBIIUMU TEXHHUYECKYIO JTOKYMEHTAIUIO0, KOHCTPYKIIHIO,
OCOOCHHOCTH KOHTPOJUIEPA, & TAKXKE JCHCTBYIONINE CTPOUTEIbHBIC IPABHIAa U HOPMBI, U HMEIOIIUMU
COOTBETCTBYIOIIYIO KBATM(PUKAIIMOHHYIO TPYIITY IO TEXHUKE 0€3011aCHOCTH.

13.2 KoHTpoimiep CKOHCTPYMPOBAaH U M3TOTOBJICH TaKUM OOpa3oM, YTO IMPHU IKCILUTyaTalluu
COTJIACHO JOKYMEHTAIlMU W3TOTOBHUTENS, IPU BOSHUKHOBEHHM HEHCIPABHOCTEH OH HE IMPEICTABISET
OTTACHOCTH JJIsl 0OCITY>KHBAIOIIIETO TIEPCOHAIA.

13.3 Ilpu mpoBemeHUH CaMOJMATHOCTUKH HEOOXOAMMO OTKJIIOUYaTh BCE KIEMMBI, KpOMe
MUTaHUS U UHTEPHEHCOB CBS3H.

13.4 KoHTpoiepbl COOTBETCTBYIOT TPEOOBAHUSM:

- TOCT 12.2.007.0 «Cuctema craHmapToB 0€30MacHOCTH Tpyaa. M3menmust 31eKTpo-
texHuuyeckue. O0mue TpedoBaHus 0€30MacCHOCTH»- Kiiace 3amuThl |1,

- TOCT 12.2.007.0 «O6mue TpeboBanus 6€30MaCHOCTHY;

- TP TC 020/2011 «2mnekTpoMarHuTHasi COBMECTUMOCTh TEXHHUECKUX CPEACTBY;

- TP TC 004/2011 «O 6e30macHOCTH HU3KOBOJIETHOTO O0OPYIOBAHUS.
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14  MOHTAK
75

Konrpomnnep ycranaBnusaercst Ha DIN-peiiky tuna TH-35, npoduns koTopsiii n300pakeH Ha

pucynke 12.
N
™ 75
N

Pucynox 12. I[Tpodpuias DIN-petiku Tuna TH-35

Mourax koHTposuiepa Ha DIN-peiiky ocymiecTBiasieTcsi ¢ MOMOIIBIO KIIUIICHI, PaCIOJIOKEH-

HOM Ha 3aJJHEW CTEHKE KOpITyca.
JlJ1s yCTaHOBKH KOHTpOJUIEpa HEOOXOAMMO CHavajla HaJlaBUTh HA BEPXHUHN MOANPYKUHEHHBII

BBICTYI KJIMIICHI, II0CJIE YETO 3aIIEIKHYTh HUKHUMN BBICTYII.
Jlnist CHATHSL KOHTpOJUIEpa HEOOXOIMMO CHaJajla Ha/JIaBUTh HA BEPXHHUH HOINPYKHHEHHBINA

BBICTYII KJIMIICBI, ITOCJIC Y€TO MOTAHYTHh HMKHIOIO YaCTh KOPITyCa Ha ceOsl.

/)

/ /

f/ /'/ (
S e

a)
Pucynoxk 13. ITopsiiok yCTaHOBKH U CHATHUS KOHTpOJUIepa

a) YCTaHOBKa; 0) CHATHE

Jlst 3a3eMIIeHHsI KOPITyCa B HUKHUX YIVIaX KOPIyca pacIioOKEHbl KOHTAKThI.
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15 OBHOBJIEHME 110

st oonosienus [10 He0OX0MMO YCTaHOBUTH MEPEMBIUKY, 3aMbIKarOIIy0 KoHTakTel DACL
1 GND Me30HMHHOTO pa3beMa, pacroyIOKEHHOTO ¢ 0OpaTHOW CTOPOHBI MJIAThl KOHTposuiepa. Eciu B
KOHTPOJUIEPE UMEETCSI MOIYJIb OECIIPOBOIHOM CBSA3H, NEPEMBIYKY HEOOXOAUMO YCTAHOBUTH HA MOAYJIE
OecrpoBOIHOM cBsI3U. J[J1s 1OCTYyIa K ME30HUHHOMY pa3beMy HEOOX0UMO pa3o0paTh KOHTPOJLIEP CO-
rinacHo 1. 16.1. Jlanee moxate nuTaHue Ha KOHTPOJUIEP U MOJAKIIOYUTHCS K KOHTPOJUIEPY MO OAHOMY
u3 untepdeiicos Ethernet wiu USB. Ilo ymonuanuio mpu nmojakirodeHuu depes uarepdeiic Ethernet
IP-ampec: 192.168.1.232, npu noaximrouenuu uepe3 unarepperic USB IP-aapec: 172.16.2.232.

[Tocne 3aBepuienust oOHoBnenus 110 HeoOXxoaumo yOpaTh MEpeMblYKy BO H30ekaHUE He-
npenHamepenHoro u3Menenus [10 konrpomnepa.

B xonTpOImepe MoxeT ogHOBpeMeHHO HaxoauThes 2 Bepeuu [10: OS1 u OS2. Tak xe nme-
ercs nousatue Main OS (rmasuoe 1O — to I10, koTOpoe OyneT 3amyIieHo B ciiydae cOpoca MUTaHUs
win nepesanycka) u Current OS (tekymee I10 — I10, KOTOpOe UCHONMHSAETCS B HACTOSIIMNA MOMEHT)
3arpyska, cMeHa u otkar 110 npoussoaurcs uepe3 WEB-unTepdeiic kontposepa.

15.1 3arpyska Hosoii Bepcuu I1O

Jliia oonoBnenust [10 3aiinure Ha rnaBuyto WEB-cTpanuny kontposuiepa. [lanee HaxxmMure Ha
kHornky «Download OS» u BeiGepuTe 3amparmBaemblii (air. [Tocne Haxarus kHonku «Downloady
JOXK/IUTECh OKOHYAHUS 3arpy3KH.

15.2 3anyck HoBoii Bepcuu 11O

B ciydae ycnemHoi 3arpy3ku oTkpoetcs manensb ynpasienus [10 (Operation System Control
Panel). Imeercs 2 BapraHTa 3armmycka:

1.  Safe start OS — 3anmyck HoBoro I10 B 6e30macHOM pexume. B 3ToM pexxnme KOHTpOII-
nep 3amyckaercs ¢ HOBbIM [1O u paboraer B Teuenue 10 Munyt. Eciii B TeueHue 3TOTO BpeMEHU HE
MOATBEPANUTH paboTocrnocoOHOCTh Tekymied Bepcun [10O, mpousoiaeT aBTOMaTHYECKHil OTKAT Ha pa-
Hee YCTaHOBJIEHHYIO BepcHIo. [laHHBIN peXuM MO3BOJISET MPOBEPUTH PAOOTOCTIOCOOHOCTh KOHTPOJLIE-
pa mocie OOHOBJICHHS U B Cllydyae BOZHUKHOBEHMS KaKHUX-THOO MpoOJeM BEPHYThCS K MPEAbIIYIIEMY
paboueMy BapHaHTy.

2. Set main and start OS — 3anyck HoBOro I1O B HOpManbHOM pexume. B 3Tom pexnme
KOHTpoJuIep 3amyckaercsi ¢ HoBbIM [1O 1 yepe3 2 cek aBTOMaTHYECKU MOATBEPKIAeT paboTOCIOCco0-
HOCTh TEKYIIeH BepCUU. DTO CIENaHO Ul TOT0, YTOOBI B Cllyyae HEYJauHOW 3arpy3Ky MPOU30IIEI aB-
TOMAaTHYECKUH OTKAT Ha paHee YCTAaHOBIICHHYIO CTAOMIBHYIO BEPCHIO.

15.3 TloarBep:xknenue Texkymeii Bepcuu 1O

s moarBepkaeHus tekyueil Bepcun [10 3aiinute Ha rnaBHyto WEB-cTpanuity koHTpose-
pa. Janee naxxmure kHonky «OS controly». B Beimagaroniem crimcke BbiOepuTe KomaHay «Set current

OS as main» u oTnpaBbTe KOMaHAy HaXkaTueM KHOKH «Send commandy.
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*TIpumeuanwue: komanaa «Set current OS as main» ue OyaeT 0TOOpakaThCs B CIIUCKE KOMAaHI,

eciu Tekymee I10 paboTaeT B HOpMalIbHOM PEXUME.
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16 TEXHUYECKOE OBCIYXKNUBAHUE U PEMOHT
Bce pabGotbl o Hanmajke ¥ TEXHUYECKOMY OOCITYKMBAHUIO KOHTPOJUIEPOB JOJDKHBI BBIIOJ-
HATHCS CIEUUANNCTAMH, W3YYHMBIIMMH TEXHHYECKYIO IOKYMEHTAIMIO, KOHCTPYKIUIO, 0COOCHHOCTH
KOHTPOJUIEPA, a TAK)KE EHCTBYIOIIME CTPOUTENIbHBIC TIPAaBUIIa U HOPMBI, U UMEIOIIMMU COOTBETCTBY-
IOLIYI0 KBATH(PHUKAMOHHYIO TPYIITY MO TEXHUKE 0€30IaCHOCTH.
16.1 TIlopsiaok pa3doopku KOHTPOJLIepa
Paz6opky KoHTpoJUIEepa ciaeayeT MPOU3BOUTH TOJIBKO MPH OTKIFOYCHHOM MUTaHHH.
Cxema paz0opku mpejcTaBieHa Ha pucyHke 14.
1. Otkpyrutsh 4 BUHTa OTBEepTKOM PH;
2. CHSATH JIULEBYIO KPBIIIKY;
3. OTKpyTHTb 4 CTOWKH TOPIIEBOM TOIOBKOM Ne5,5;
4. CHsTh IEYATHYIO IUIATY KOHTPOJUIEPA.

COopka ocymiecTBisieTcs B 0OpaTHOM MOPSAKE.

A
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Pucynox 14. Cxema pa3bopku KOHTpoJiepa
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16.2 BusyajabHblii 0ocMOTP

BHyTpu KOHTpoOJUIepa HE AOKHO OBITH MOCTOPOHHUX MPEAMETOB, IPsi3u, HAcCeKOMbIX. Ha me-
YAaTHOU IJIaTe HE JIOJDKHO OBITh MOTEMHEHHA, CIIEJIOB MIEPErpeBa, OCTATKOB (hIIroca, CIeI0B KOPPO3HH
Y BHJIMMBIX MOBPEKIeHUH. JlomyckaeTcss HAIM4YKe JIETKUX Pa3BoOJ0B Hedpaca Kak pe3ysbTaTa OTMBIB-
KU [EYaTHBIX IUJIaT MIPH MPOU3BOJICTBE WU MOCIIE PEMOHTA.

CepuliHblii HOMEP Ha ITUKETKE NMEYaTHOW IUIAThI JOJDKEH COBIAJATh C CEPUMHBIM HOMEPOM
Ha ATUKETKE KOopIyca.

DNEeKTPOTUTUYECKHE KOHIEHCATOPbI Ha 00paTHOW CTOpOHE ILIaThl HE JOJDKHBI OBITH Aedop-
MHPOBaHBI (B3yTHE BEpXHEH YaCTH).

16.3 IIpoBepka neneii nuTaHus

[Tpu mpoBepKe IEKTPUICCKUX MMapaMeTPOB PEKOMEHIYETCs YCTAHOBUTH MEYATHYIO TUIATY B
KOPITYC ¥ 3aKPETUTh CTOMKAMHU IS YA00CTBA paOOTHI.

3anurtaTh KOHTpOJUIEep NocTossHHBIM HanpspkeHueM 10...30 B. Ecnu konduryparus KoHTpos-
Jiepa ImpearnosaraeT UCrojib30BaHUEe BHEITHUX UCTOYHUKOB nuTaHus s 6aokoB Al, DI, DO, neobxo-
JIUMO 3amuTaTh U ux. Jlomyckaercss B paMKax MPOBEPKH 3alUTATh BCE OJIOKM U KOHTPOJUIEP OT OJTHOTO
UCTOYHHKA MUTaHUs. Bce HHANKATOPBI TUTAHUS TOJIKHBI 3arOPEThCs (CM. PUCYHOK 2).

MynbTUMETPOM U3MEPUTH HAMPSHKEHHsS B KOHTPOJIBHBIX TOYKaX IUIaThl. PacnonoskeHue KoH-
TPOJBHBIX TOYEK MOKa3aHO Ha pucyHke 15.

Tak kak B KOHTpOJIJIEpE pean30BaHa raJibBaHUYECKass U30JISAIMS, KOHTPOIbHBIE TOUKH HEOO-
XOJIUMO M3MEPATHh OTHOCUTENBHO «COOCTBEHHOMN» TraJlbBAHMUECKHU HM30JUPOBAHHOW «3eMimn». Jlomy-

CTHMBII ypOBEeHb 3HaUCHUI NpUBEAEH B Tabnuue 7.

] m;mgm:.mqm%pmgm 1 ot s e o 1 £ 15 1t -
di_pwr (@@@@@@@@1(@@@@@@@@1(@@@1 | +5V_isol
di pwr ok »H,3,8,68,8,8,8,8, 6806066, E| IE\] , &, OO
kel D . +5V _isol ok
g =1 b= q
+33V = E (o]
45V = A Quumu;af:l '-"
vref
vbat ai_pwr_ok
u_pwr ai_pwr
pwr_ctrl
/ .
do_pwr ok do_sc / do_pwr \ do on ) +5V_ai \ +10V_hart

PI/ICYHOK 15. Pacnonoxenue KOHTPOJIBHBIX TOUCK IMMUTAaHUSA

(st oatel Bepeun V3)
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Tabmuia 7. 3HaueHus HaNPsHKEHUH B KOHTPOJIBHBIX TOUKAX

KonTposbHasi | OTHOCHTEIBLHO
JonycTumble 3HaYeHUS
TOYKA 4ero u3MepsiTh
u_pwr GND :Igﬂ.)jo B (10/mKHO COOTBETCTBOBATH HAIPSKEHHUIO MTUTA-
pwr_ctrl GND 0,625...1,875 B (u_pwr/16)
+5V GND 4,95...5,05B
+3.3V GND 3,25...3,35B
vref GND 2,494...2,506 B
vbat GND 1,8...3,6 B
di_pwr_ ok GND 3,0...3,3B
isol_pwr_ok GND 3,0...33B
ai_pwr_ok GND 3,0...3,3B
do_pwr_ok GND 3,0...33B
10...30 B (mpu HCIOIB30BaHMM BHENIHETO HCTOYHHKA
MATAHUSA JIOJDKHO COOTBETCTBOBATH HAMPSDKCHHIO THTA-
di_pwr DI_GND Hust 6s10ka DI)
24...26 B (11pu ucnoJib30BaHUU BCTPOCHHOT'O MCTOYHHKA
MIUTaHUS)
+5V_isol RS-485 COM 5,0...5,5B
10...30 B (mpu uCmosb30BaHMM BHEIIHETO HCTOYHHKA
MUTaHUS JIOJDKHO COOTBETCTBOBATH HAIPSHKEHUIO IHTa-
ai_pwr Al_GND Hus Os10Kka Al)
12...13 B (npu HCMOIB30BaHUKM BCTPOSHHOTO MCTOYHHMKA
MUTaHUS)
+5V_ai Al_GND 4,95...5,05B
+10V_hart Al_GND 9,5...10,5B
do_pwr DO_GND 10...30 B (10/5KHO COOTBETCTBOBATh HAIMPSKEHUIO MTUTA-
Hus 6s10ka DO)
do _on DO_GND 9...11 MB
do_sc DO_GND 195...205 mB
16.4 HawuboJiee yacTble MOJOMKH U HEHCIIPABHOCTH

Criucok HamboJsiee 4acThIX MOJIOMOK M HEMCIIPAaBHOCTEH MpUBeE/IeH B Tabmie 8.

Tabmuna 8. Hanbosee 4acTpie TOJIOMKH ¥ HEUCTIPABHOCTH

HeucnpaBHocTh

Bo3MoskHas npuynHa Pemenue

KOHTpOJIJ'ICp HC BKJIFOHYAaCTCA, CBC-
TOANOABI HE ITOPAT, UICTOYHUK ITH-
TaHUSA YXOOUT B 3allIUTY

[Tepenyrana noyisipHOCTH UTA-
HUA Ha KJIEMMaxX KOHTpOJUIEpa

KoHTposnep He BKItOyaeTcs, cBe-
Tsarcst ceeroaunoasl «<PWR» n
«+5V»

KopoTkoe 3aMblkaHu€e B LieNN
+3.3V

BBILIEIIUN U3 CTPOSI

KonTposnnep He BKIItOUaeTcs, CBe-
tutcs cseroanon «PWRy

KopoTkoe 3aMbIkaHKHe OHOTO U3
BCTPOEHHBIX HCTOYHHUKOB I'ajlb-
BAaHMYECKU H30JMPOBAHHOTO ITH-
tauus (DI, Al, RS-485)

TaHUs

KopoTtkoe 3aMbIkanue B Lienu
+5V

BBILIEIITUN U3 CTPOSI
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ITomensTh MECTAMH MPOBOIA
Ha kiremmax PWR u GND

Haiitu 1 3aMEHUTD DIIEMEHT,

3aMEHUTH BBIIIEIIINN U3
CTPOSI UCTOYHUK TaTbBAHU-
YECKU M30JMPOBAHHOTO TH-

Haiitu u 3aMEeHUTH 3JIIEMEHT,




HeucnpaBHOCTH

Bo3moxxHasi npuyuHa

Pemenue

Ceeromnon «STATUS» He muraer

ITonb3oBarensckas mporpaMma
OCTaHOBJIEHA JIUOO OTCYTCTBYET

3arpy3uTh/3ayCTUTh TOJIb-
30BaTEIbCKYIO MPOTPAMMY
yepe3 WEB-unTepdeiic
KOHTpOJUIEpa

KoHnTposutep Bo3Bpalaercs K 3a-
BOJICKMM HACTPOWKaM I0ocie cOpo-
ca MUTaHHs

He ycranosnen mxammep VBAT

YcranoButh mxamnepVBAT

Hanpsxenue 6atapeu (vbat)
ke 1,8 B

3aMeHUTH JUTHEBYIO OaTa-
peto

*[Ipumeyanue: st cOpoca mapaMeTpoB KOHTPOJUIEpa K 3aBOJICKMM HACTPOMKaM HEOOXOIMMO

BBIKJIIOUUTH NTUTaHue, CHATH Jkamiiep «VBATY, BEDKIaTh HE MeHEee 5 CEeKyH, YCTAaHOBUTH JIXKaMIIep

O6paTHO W BKIIFOUHTH ITMTAHHUC.
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17 MAPKHUPOBKA
[Tpu n3roroBiieHNH Ha OOKOBYIO CTOPOHY KOpITyca KOHTpPOJUIEpa HAKJIEUBACTCS STHKETKA, CO-
JieprKalas CIeayroIue CBEACHUS:
- HAMMEHOBAaHUE KOHTPOJUIEPA;
- KOH(UTrypauus KOHTPOJIEPa;
- HAuMMEHOBAaHHUE MPEANPUITUSA-U3TOTOBUTEIIS;
- HampsHKEHUE MUTAHUS;
- pabouas Temreparypa;
- KJIacC CTENEHU 3alLUTHI;
- TEXHUYECKHUE yCIIOBUS;
- Bepcus;
- MECHIl U TOJl BBITYCKa;
- CEpUUHBIN HOMED U3JCIUS,

- 3HAK COOTBETCTBMS 00A3aTENLHOU CepTH(bHKaHHH.

MNK «BRIC» Muranue: 10-30VDC/1A
BRIC-1601-402-8FF0-1-2-0 Pa6. remn.: -40...+80 °C
000 «CH3MA-CEPBMC» Crenene 3awurte:: IP 20
CpenaHo B Poccum

TY 27.33.13.161-001-00354407-2018

Bepcua: V2

Aara esinycka: 08.2019 E H [
S/N: 52.0.59.0.2.81

Pucynok 16. Otukerka
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18 YIIAKOBKA

18.1 KonTtpoep yrnakoBbIBa€TCs B Tapy U3 TOPPUPOBAHHOTO KapTOHA.

18.2 VYmakoBka KOHTPOJJIEPOB JOJDKHA cooTBercTBOBaTh Tpeboanusm ['OCT 23170,
['OCT 23216 u oGecrieunBaTh COBMECTHO ¢ KOHCEPBAIUEH COXPAHHOCTh U3JIEIHUS PU TPAHCIIOPTUPO-
BaHUU U XPAHEHUHU.

18.3 JloxymeHTalus, BXOJAasi B KOMIUICKT MOCTaBKU MOMEIIAETCS B MOJIMITUICHOBBII
HaKerT.

18.4 KoHTposiep COBMECTHO C TJOKYMEHTALMEH YIaKOBBIBACTCS B TPAHCIIOPTHYIO Tapy.

18.5 Ha tpancnopTHOU Tape AOKHBI OBbITh HaHECEHbl MAHUITYJIALIMOHHBIE 3HAKU B COOT-
BercTBuM C¢ TpeboBanusmu 'OCT 14192: «BEPX», «OCTOPOXHO. XPVYIIKOE», «bEPEUb OT
BJIATN».
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19

191

PECYPCbI, CPOKHU CJOYKBbbl U XPAHEHUSA, TAPAHTUHA
N3I'OTOBUTEJIA

W3rotoBuTeNb TapaHTUPYET COOTBETCTBHE KOHTposuiepa TpeOoBanusm TY

27.33.13.161-001-00354407-2018.

19.2
19.3
194
195
19.6

Bpems Hapabotku Ha oTka3 He MeHee 75 000 gacos.

Cpennuii cpok ciryx0s1 10 jeT.

["apaHTUIHBIN CPOK AKCIUTYaTalMK 12 MecsLEeB CO JHS OTIPY3KH.
["apaHTHIHBIN CPOK XpaHEHHS 6 MECSIIEB C MOMEHTA U3TOTOBJICHUS.

["apanTuitnbit PEMOHT MIPOBOAUT MpenpusITHE M3TOTOBUTENb

000 «CHOMA-CEPBUC».

19.7

B cnydasx BeIXoga U3 CTpOsi KOHTPOJUIEpPA B MOCIETapaHTUMHBIN IIEPUOJ PEMOHT MO-

JKCT MPOU3BOJUTHCA NPECANTPUATHUEM-U3TOTOBUTCIIEM 11O OTACJIBHOMY JOI0OBOPY 3a CUCT IMOJIB30BATCIIA.
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20 TPAHCIHHOPTUPOBAHUE

20.1 KoHTpoiep IOMycCKaeTcsi TPAHCIIOPTUPOBATH JIFOOBIM BUJIOM TPAHCIIOPTA MPHU yCIO-
BUU 3aLTUTHI OT MIPSIMOTO BO3JCHCTBHUS aTMOC(HEPHBIX OCAJKOB U TBLIH.

20.2 VYcnoBus TpaHCHOPTHPOBAHHUS KOHTPOJUIEPOB B YAaCTHU BO3ACHCTBHS MEXaHHUECKUX
daktopos - C mo ['OCT 23216.

20.3 KoHTpoJuiepbl JOJKHBI XPAaHUTHCS B 3aKOHCEPBUPOBAHHOM BHJIC WJIM B OPUTHHAIIb-
HOW YITaKOBKE U3TOTOBUTEIS B CYXUX OTAIUTMBAEMBIX CKIIAJICKUX MOMEIICHUSX.

20.4 Cpok xpaHEHHS HE IOJDKECH IPEBbIMIATh 6 MECSIIEB.
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21 YTUIN3ALUSA

21.1 KoHTpomep W MaTepuasbl, UCIOJIb3YeMbIC IMPH H3TOTOBJICHUU, HE MPEICTABISIOT
OTACHOCTH JIJIS )KU3HH, 3I0POBBS JIOJCH U OKPYXAIOIICH CPEe/Ibl, KaK B MPOIIECCE IKCIUTyaTalllH, TaK U
MOCJIe OKOHYAHUS CPOKA IKCIUTYyaTAlUU U TIOJICKAT YTUITU3AIUH.

21.2 KoHCTpyKIIMSI KOHTPOJUIEpA HE COACPKUT XUMHUUECKH U PagrallMOHHO-OMACHBIX KOM-
MIOHEHTOB.

21.3 Tlo ucredeHuu CpoKa CIIyKObl KOHTPOJUIEP YTUIIH3UPYETCS IyTEM pa300pKH.

21.4 Tlpu yTunu3aluMyd OTXOJOB MATEPUAIOB, a TAaKXKe IMPU OOyCTPOWCTBE MPHUTOYHO-
BBITSDKHOM BEHTHJIALMU pabOyuX MOMEHICHUN JOJDKHBI COONI0AAaThCs TPeOOBaHUS 1O OXpaHE MPHUPO-
nbl cornacao 'OCT 17.1.1.01, T'OCT 17.1.3.13,I’'OCT 17.2.3.02 u I'OCT 17.2.1.04.

21.5 Vrtumuzanus oTxon0B MatepuanoB — corsacHo CanlluH 2.1.7.1322.

21.6 VYrunuzanus TUTHEBOM Oatapen B coctaBe KoHTpoyuiepa — coriiacHo 'OCT P MOK

60086-4-2018.
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