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74 Monyns uarepdeticasiii CI-31A

Hacrosiee pykoBoactBo mo skcmiyaranuu (PO) pacnpocrpansercs Ha MOAYJb MH-
tepdeiicapiit CI-31A, B ganpHeiieM — MOIy/b, U MPEAHA3HAYCHO JJII O3HAKOMIICHUS JTHUII,
AKCILTYaTUPYIOIIMX MOJYJb, C €r0 YCTPONCTBOM, MIPUHIIMIIOM PAaOOTHI, OCHOBHBIMU MPABH-
JIaMU SKCIUTyaTaluu, 0OCTy>)KUBaHUS, XPaHEHUS U TPAHCTIOPTUPOBAHUSI.

JIOKYMEHT COACP UT TEXHUYECKHE XapPAKTEPUCTUKH MOMAYIIA, a Takke WH(OPMAIHUIO,
HEO0OXOTMMYIO MOIH30BATEIIO TSI IPABUIIHHOTO MOAKIFOUYCHUS MOIYJIS.

Jlist Gonee MOTHOTO MpeAcTaBiIeHHs 0 paboTe Momyisi B PO mpuBeneHa cTpyKTypHas
cxema MOJyJisl U €€ ONKMCaHue, CXeMa MOJKII0UEHHUs, LIOKOJIEBKA pa3beMOB.

K pabote ¢ MomyneM AOIMyCKAarOTCS JIMIA, H3YYUBIIHE HACTOSIIUN JOKYMEHT U COOT-
BETCTBEHHO aTTECTOBAHHBIC.
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1 OIIMCAHMUE U PABOTA

1.1 Ha3nauenue MoayJist

[Tonnoe nHaumeHnoBanue moayssi: Moayab untepgeiicabiii CI-31A.

Monynp npenHa3HaueH AJi paciivpeHus: GyHKIIMOHAIBHBIX BO3MOXKHOCTEM KOHTPOJIIEPOB
aBTOMATHU3AIMH TEXHOJOTUYECKHUX MPOIIECCOB, MOCTPOCHHBIX Ha 0a3e momynei cepuun DCS-2000
KapKaCHOTO HMCIIOJHEHUS B 4acTU MHGOPMAaLMOHHOTO 0OMEeHa ¢ MHTEIIEKTyaJbHbIMU AaTYUKAMU
Y UCTIOJTHUTEJIbHBIMHU YCTPOICTBaMH.

Monyns obecrnieunBaeT HH(POPMAITMOHHBIN 0OMEH IO necaTh KaHaiaMm uHTepdeiica RS-485.
JIBa U3 JecsATH KaHAJIOB SIBJIIOTCSI CUCTEMHBIMU, [0 HUM MOJYJIb OOMeHMBaeTcs MHpopMauen ¢
MOJIyJIEM LIEHTPAIbHOIO MPOIECCOPHOIO yCTpoiicTBa. BoceMb kaHaIOB mpegHa3HAYEHBI [T MO-
KITFoUeHHs eprudepuilHbIX NHTEIUIEKTYalbHbBIX YCTPOMCTB.

Monynb siBiseTCS BOCCTAaHABIMBAEMBbIM M PEMOHTHO-IIPUTOAHBIM H3JETUEM, TpeIHA3Ha-
YEHHBIM JUIsl KPYIJIOCYTOYHOM HENpPEepBhIBHOM SKCILTyaTallid C BO3MOXHOCTHIO MHOTOKPATHOTO
BKJIIOUEHUS U BBIKJIIOUEHUS JIEKTPONUTAHUS B TEUCHHE CYTOK.

PaGoune ycioBus sKCIUTyaTalluu:

e TeMIiepaTypa OKpyxkaromiero Bozayxa ot munyc 25° C mo mmoc 60° C (6e3 KoHIeHca-
1MUY BJIaTH);

® OTHOCHTEJIbHAS BIAXKHOCTB BO3ayXxa 10 85% mpu Temneparype mitoc 25° C;

e arMocdepHoe nasienue ot 84 no 107 klla.

1.2 TexHuuyeckue XapaKTePUCTUKH MOXYJIS
TexHuueckue XxapakTepUCTUKU MOIYJIS IPUBEJCHBI B TabuIe 1.
Tabmmma 1
HaumeHoBaHue napamMerpa 3HavyeHuHe mapameTpa
Tun unrepdericon RS-485
KonuuectBo naTEepdeiicHpix kanamoB RS-485 10
MakcumanbHasi CKOPOCTh Mepelavun TaHHBIX 921,6 Kour/c
[Tporokon oOMeHa MODBUS RTU

Hannune naaukanuu nHGOPMAIIMOHHOTO 0OMeHa

1o uHTepdeiicHbIM KaHagam RS-485 eeTh
["abapuTHBIC pa3Mepbl, Mm 140X120X40
Hanpspkenue nuranus, B Ot 18 o 36
Tox moTpebaeHus, MA He 6osee 190
["anpBaHMYECKasT U30JIAINS MEXKTy BHEIITHUM CH-
CTEMHBIM UCTOYHUKOM MUTAHUS U TUTAHUEM MOJTY- 1000
181, B, He MeHee
Macca moays, Kr, He OoJiee 0.4

1.3 Cocras moayas

Buemnuii BU1 MOZIyJIsl CO CTOPOHBI IJIAHKW MOKa3aH B NpHIoKeHUU A. KOHCTpYyKTHBHO,
MO/TyJIb BBITIOJTHEH B BHUJI€ TIE€YATHOM IJIATHI C 3aKPETUICHHOM HA HEW METAJUIMYE€CKOM KPBIIIKOH -
skpaHoM. Ha nmuneBoil cropoHe Moaylnis HaXOAUTCS METaJTTMYecKasl IJIaHKa, Ha KOTOPYIO BbIBe-
JIEHbl AJIEMEHTHl WHJIUKALMM, MOJIb30BATEIbCKUM pazbeM XP3, BUHTBI KpPEIUICHUS MOIYJSA K
KOpITycy Kapkaca v pydku. Ha 3agHel yact MOy HaXOAUTCA CUCTEMHBIN pazbem XP2, ¢ no-
MOIIIBIO KOTOPOT'O MOJIYJIb TIOJKITIOYAETCSI K KPOCCOBOM IIaTe Kapkaca.
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1.4 YerpoiicTBo 1 padora MmoayJist

1.4.1  Onucanue u padboma cocmagHvix yacmeit MO0y

Monynb, BXOASIIUNA B COCTaB KOHTpoiepa o0ecreunBaeT MHGOPMAIMOHHYIO CBSI3b ICH-
TpanbHOTO TIporieccopHoro ycrpoiictBa (CPU) koHTpoiwiepa ¢ JaTYMKaMUA M UCTIOJIHUTEIbHBIMA
yCTpoHCTBaMH, UMerOUMHU UHTEep(deiicHpie kaHainsl RS-485 paboratomue mo mporokoay MOD-
BUS RTU. Otnocurensno CPU mMoaysb SBIISIETCS MOAYMHEHHBIM YCTPOMCTBOM U CBSI3BIBAETCS C
HUM TI0 IBYM CHUCTEMHBIM HMHTepdeiicHbIM KanamaM RS-485. OTHOCHTENbHO JaTYMKOB M UCIIOJI-
HUTENbHBIX YCTPOUCTB MOAYJb paboTaeT B kKauecTBe BeAymiero. CTpyKTypHasi cXxema MOIYJsl, T0-
Ka3aHHas B MPUIOKEHUH b, cogepxut cieayromue GpyHKIIMOHAIbHBIE Y3JIbl:

e MukpokoHtposuiep, MK;

® TaKTOBBIN reneparop, 1T

® 3a7aT4YUK ckopocTH, MII;

e cynepBu3op nutanus, CII;

® OIIEpaTHBHOE 3alIOMUHAIOLIEE YCTPOoucTBO, O3V

® yHUBEpPCAJIbHBIN aCHHXPOHHBIN puemonepeaaTunk, Y AlllI;

e (dopmupoarenu narepdeiico RS-485, ®U1... OU10;

¢ (dopmuposatenp nutanus, OI1.

OCHOBHBIM KOMIIOHEHTOM MoayJis siBiisieTcss MK, BbIoTHeHHBIN Ha 6a3e MUKPOKOHTpPOJIJIE-
pa turma ATmega64 ¢upmer ATMEL, KoTOpsIii coaepkut 53 mporpaMMUpyeMbIX JIMHUN BBOJA-
BBIBOJIa, OTICPATUBHOE 3aIlIOMUHAIOIICE YCTPOUCTBO 00beMOoM 4 kOaiiTa, 1Ba ACHHXPOHHBIX IOCJIe-
JOBATENBHBIX HHTEpdeErica.

[TocnenoBarensubie nHTEpdeiickl MK ncmonbs3yrores ais GopMUPOBAaHUS CUCTEMHBIX KaHa-
JIOB CBSI3H, C TIOMOIIBIO KOTOPBIX MOJTYJb MMPOU3BOIUT MH(pOpMaIMoHHbIi 0OMeH ¢ Mmoayiaem CPU.
CkopocTh nepenay JaHHBIX MO CHUCTEMHBIM KaHajaM OMNpEeNeNseTcs MO COCTOSIHHIO MHKpOIIe-
pexmouareneit MIT (SA1).

CereBas anpecanus (MMEIOTCS BBHJY CHCTEMHBIE KaHAJbl) OMPEIENIEeTCS MECTOM yCTa-
HOBKH MOJYJIA B KapKac U HOMEpPOM Kapkaca. B enHOI ceTh MOXET HaXOAUThCA 0 8 KapKacoB.
Ha kpoccoBbIx miatax ecTh MepeMblYKH, KOTOPhIMH yCTaHABJIMBAIOT aJpec Kapkaca. DTH Iepe-
MBIYKH COCIMHEHBI ¢ BXOJaMu MUKpokoHTposuiepa (curHansl ADRB2...ADRBO0). Konosas kom-
Ounarus, onpenenennas curnaiamu ADR3...ADRO siBnsieTcss ceTeBbIM aipecoM MOIYJIS B Kap-
Kace. DTH CUTHAJBI (POPMUPYIOTCSI COSTMHECHUEM KOHTAKTOB CUCTEMHOTO pazbema Moy (XP2)
C KOHTaKTaMU aJIpECHBIX CUTHAJIOB KPOCCOBOM 1u1aThl. KpaliHee JieBoe MmIaTOMECTO KapKaca UMEET
HaWMEHBIINN aapec.

CII B Momyse BHIMOTHACT 1B€ (PYHKIUU: 1epBasi GyHKIMs — (popMupoBaHue curHama copoca
YCTPOMCTB MOJYJSl NpU BKIIOYEHUHM NHUTAHUA U BTOpas (YHKIMS CTOPOXKEBOro TaiiMepa -
(dhopmMupoBaHKE cUrHajga copoca Mpu MPOrpaMMHOM cOoe, OTCyTcTBUEe curHaita WDI.

MK B Momgyne paboTaeT B peKMMe MUKpOIpolieccopa. DTo o3HavyaeT, 4to 16 JTuHM BBOA-
BBIBOJIA BBITIOJHSIOT POJIb MYJIbTUILUIEKCUPOBAHHOW IIMHBI aapeca, 16 pa3psiioB, U IMIUHbI JaHHBIX,
8 paspsanoB. CurHajgamMu CHHXPOHU3ALMU IIMHBI SIBJISIIOTCS CUTHAJN YTEHUSA JaHHBIX MHKPO-
koHTposuiepoM, RD; curnan 3anucu naHHeix BO BHemmHHE yctpoiictBa (O3Y, VAIIIT), WR; cur-
HaJl «3allleIKUBaHUsD» aIPECHBIX KOJOBBIX KOMOWHAIMKA B peructp aapeca, ALE.

TakroBas yactota padotsl MK paBnas 14,7456 MI't hopmupyeTcst TakTOBBIM TeHepaTtopoMm TT.

Pexxum paboter MK ¢ popmupoBanueM muH aapeca, JaHHBIX HEOOXOIUM JIS YIPABICHHS
padoroii YAIlllom u O3Y. Ilpu sTom curnanom obpamenus k Y Alllly sBnsiercs aapecHbId pas-
psan Al5 B COCTOSITHUM JIOTUYECKOTO HYJIsI, @ CUTHAIIOM BhIOOpkH O3Y — A15 B cocTostHUM JoTHYe-
CKOH €TUHUIIELI.

Bremnee O3V, BemonnenHoe Ha 6a3e mukpocxeMbl K6X0808C1D-BF55 o6vemom 32
KOalT, mpeaHa3HAYCHO U1 XPaHCHHS 3asSBOK HCIIONHIEMBIX MojysieM, 16 kKOalT U BpeMEHHOTO
XpaHEHUs JaHHBIX CYUTBIBAEMBIX W3 JAaTYMKOB, 16 kOaiiT. KomnuecTBo yCTpOUCTB MOCOCAMHSIE-
MBIX K MOJYJIIO HaXOJUTCS B TECHOM CBSI3M OT KOJIMYECTBA 3asIBOK (POPMUPYEMBIX MOAYJIEM U OT
o0beMa MH(pOpPMAIIMKA CUMTHIBAEMOM U3 MaTYMKOB. Becero momyns Moxer obecrieunts 1024 3asB-
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KH{, IIPU YeM KOJIMYECTBO 3asBOK Ha OJMH KaHaJ HE JAOJDKHO mpeBbimath 255. Kpome toro, oobeM
NaMsTH TPEJIHA3HAYCHHBIH JUIsI IPUHUMAEeMOM WM TepegaBaeMoil MHPOpMaluu, MpU MOJTHOM
kanpe npotokosa MODBUS pasnoMm 128 perucrpam, cooTBETCTBYET 64 ycTpolicTBaM, MOACOEAN-
HEHHBIM K Moayito. bombiie uem 49 ycTpolicTB NPUCOEIMHATE K OJJHOMY KaHajly Helb3s 110 CO00-
paskeHUsIM (PU3MUYECKOTO COTJIACOBAHUS JIMHUU CBS3H.

VY AIIII, BeimonHeHHbIN Ha 6a3e mukpocxembl XR16L788CQ dupmer EXAR comepxut Bo-
cemb He3zaBucUMBIX UARToB ¢opmupyronmx wunTepdeicHble KaHalbl MpelHa3HAaYeHHbIC IS
MOAKITIOUEHHUSI K MOIYJIIO AaTYUKOB U UCTIONHUTENbHBIX ycTpoucTB. Kaxnpiit UART umeer FIFO
oobeMoM 64 Oaiita 1y nepenatyuka u 64 6aiita s npueMHuka. CKOpOCTH Mepeiayn JaHHBIX,
konmaectBo CTOII 6utoB u maputetHocth UARTOB HacTpauBaercs WHIUBUIYATbHO CIICIIUANTH-
HBIMHM KOMaHJJaMH NPOTrpamMMBbl BbINoIHseMOoN MoaysieM CPU.

VYHpomieHHbIH anropuTM padoTsl MOIYIIS MOYKHO MPEJCTaBUTH cleayromum oopaszom. Ilocie
BKJIIOYCHUSI NUTaHUA KoHTpoiuiepa, CPU crenuanbHbIMH KOMaHIaMH HacTpauBaeT paboOTy HH-
Tep(elCHBIX KaHAIOB, K KOTOPHIM MOJKIIOYEHbI TaTYNKHU M UCTIOJHUTEIbHBIE YCTPOUCTBA. 3aTeM
CPU nepenaer B Monyib 3asBku U koManay «CTAPT». Monayns, B CBOIO odepeab, MOIY4YUB KO-
MaHAy CTapT, MPOU3BOAUT IIUKIMYECKOE BBIIIOJHEHUE 3asIBOK, T.€. ONPOC JAaTYMKOB WM 3aIllCh
HEOOXOAMMBIX JaHHBIX B UCTIOJHUTENbHBIE ycTpolicTBa. CPU, dopmupys 3anpoc K MOIYIIO, CUH-
TBIBAET €0 COCTOSIHUE U JIaHHBIE.

IIpu npoekTHpPOBaHNH CHCTEMBbI ABTOMATH3ALMH HE00X0AMMO YYUTHIBATH TO, YTOOBI K
OJHOMY KaHAJy JAOJLKHBbI OBITH IOJAKJIOYEHBbI HACHTHYHbIC YCTPOiiCcTBAa, MMeEIOLIUEe OAUHA-
KOBBbI€ CKOPOCTH 00MeHa, 0AMHAKOBOE KOJHYECTBO CTONMOBBIX OMTOB M OJMHAKOBBII NMapu-
TeT.

dopmupoBatenu (pU3NYECKUX ypoBHEH curnanoB untepderica RS-485 (OUL...OU10) BbI-
nojHeHb! Ha 6a3e mukpocxeM ADM?2582 ¢upmer ANALOG DEVISES. OcobeHHOCTBIO JaHHBIX
MHUKPOCXEM SIBISIETCSl COJIEpKAHNE BHYTPU KOPITyca TBEPAOTEIBHOIO TpaHChOopMaTopa, KOTOPBIN
o0ecreyrBaeT ralbBaHUYECKYIO H30JISIHI0 CHCTEMHOM YaCTH MOJYJIsl OT HHTep(EHCHOM.

Wntepdeiicabie kananbsl RS-485 mmeroT TepMUHANBHBIE PE3UCTOPHI, MpeaHA3HAUCHHBIC
JUIsl COTJIACOBAHMS JIMHUM CBS3M, MOJKIIOYaeMbIx K Moaynto. Homunansl pesuctopo 100 Om.
[Monkmrouarorcst onn k muHUsIM RSA1 u RSB1, RSA2 u RSB2 (cucteMHbIe KaHabI) C TTOMOIIBIO
nepembruek J10 mig xanana 1 u J11 qs xanana 2. JlaHHbIe TepeMBIYKU JTOJIKHBI YCTaHABINBATh-
Csl, €CIIM MOJyJIb SIBJISIETCS IIEPBBIM WJIM IOCIEIHUM YCTPOHMCTBOM B ceTU. B cocraBe KpoccoBoii
IUIaThl TAK)KE€ UMEIOTCSI TEPMUHAIIBHBIE PE3UCTOPBI, KOTOPHIE MOAKIIOUAIOTCA K CETU MEpEMbIUKa-
Mu. Ecny Mconb3yroTcsl IepeMBbIUKH, PACTIONOKEHHBIE HA KPOCCOBOM IJIATE, TO HA MOJYJIE MOXK-
HO MX HE ycTaHaBiauBaTh. IIpu OTCyTCTBUM nepenauyu JaHHBIX IO ceTH MUKpocxeMbl ADM2582
HAcCTpOEHBI Ha IpueM. Bo Bpems BKIIIOUEHUS NepelaTuINKa MUKPOCXEMBI IIEPEXOAST U3 ITaCCUBHO-
IO COCTOSIHUSA B aKTUBHOE, YTO MPUBOIAUT K BOSHUKHOBEHHIO IIEPEXOIHBIX NPOLIECCOB B ceTH. [l
YCTpaHEHHsI TMOJAO0OHBIX SBJICHUN MOJYJb COJIEPKHUT PE3UCTOPHI, KOTOPBIE MOACOSANHSIOT JIUHUU
RSA1 u RSA2 cucremHbIX UHTEp(EHCHBIX KaHAOB K MOJOXKUTEILHOMY BBIXOly HHTEp(hEHCHOTO
ucrouyHuka nuranus, 1MHud RSB1 u RSB2 k orpunatensnomy. Ilepempruku J2 u J3 nogxirovaror
auHun RSA kananoB 1 m 2 coorBeTcTBEHHO, nepeMbluku J6 u J7 moaxnrouaror jnHuu RSB.
HaumeHoBaHMs iepeMblueK, MOAKIIOYAIOIINUX COIJIACYIOIIME PE3UCTOPhI K KaHallaM, IIpeIHa3Ha-
YEHHBIM JJIs1 TIOJKITIOUEHHS TAaTYNKOB U UCTIOJTHUTEIBHBIX YCTPOMCTB, MPUBEACHHI B TabmIIe 2.

B kauectse ®II B Mmoayne ucnonb3yercs: ctabunusupyrouinii DC-DC npeobpa3zoBaTens, Ko-
TOpBIN MpeoOpaszyeT BXOIHOE HAIPsDKEHHE Haxojsmieecs B quanasone ot 18 1o 36 B B nHanpsixke-
HUE MUTaHUS KOMIOHEHTOB Moyt 5 B. Beixonnas wacte DC-DC npeoGpasoBaTens rajJbBaHUYe-
CKH M30JMpOBaHa oT BXoAHOH. Hanpsbxenue npobos ve menee 1000 B.

Monynp comepKUT CHCTEMY HMHIMKAIMM Ha cBeroauonax. Ceerommonsl RXI1...RXS,
TX1...TX8 3eneHoro cBedeHUs XapakTepus3yroT HHGOPMALMOHHBIN 0OMEH MO HMHTepderCHBIM
KaHajlaM, IpeJIHa3HauYeHHBIM JUIS MOJKJIIOUEHUS JaTYMKOB M HCIOJHUTENbHBIX YCTpOHCTB. CBe-
yenue unankaropa “ERROR TEST” (kpacHbIii IIBeT) XapaKTepU3yeT OMMUOKU MPH MPOXOKICHUN
TECTa, T.€. HECOBIAJICHNUSI KOHTPOJIBHOM CYMMBI KOJIOB IIPOTPaMMHOI0 00eCreueH s, OIIUOKU pU
BoinosiHeHUH Tecta O3Y. CBeuenune unankaropa “ERROR LINK” (kpacHblii 1IBET) XapaKTepHU3yeT
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OTCYTCTBHE MH(POPMAIIMOHHOTO OOMEHA MO0 CUCTEMHBIM UHTEpQeicHbIM KaHanaM. CBeYeHUe WH-
nukaropa ‘“‘U” (KenThli LBET) XapaKTepU3yeT HAJIMYKME MUTAHUS Ha MOJYJIE.

Tabnuma 2.
Howmep kanana TepmunanbHas mnepe- | [lepembiuka cornacy- | [lepembiuka cornacy-
Mbraka (pesucrop 120 | romas muHUO A fonias JuHui B
Om)
1 J12 J4 J8
2 J13 J5 J9
3 J26 J14 J20
4 J27 J15 J21
5 J28 J16 J22
6 J29 J17 J23
7 J30 J18 J24
8 J31 J19 J25
[Ipumeuanue.

[lepembruky ykazaHHble B TaOiuie 2 JOHKHBI YCTaHABIMBATHCS TOJIBKO B TE€X KaHajlaX, K
KOTOPBIM MOAKIIOYAIOTCS] BHEITHUE YCTPOICTBA.

1.5 MapkupoBka

MapkupoBka MOJIyJsl JOJKHA OBITh HaHECEHA HETMOCPEICTBEHHO Ha W3JIEHe WM Ha MpH-
KpPEIUISIEMbIN K U3JIEJINI0 HAKJIaAHOM JIEMEHT U COAEPKATh:

e HaNMEHOBaHME U (WIN) WU U3JEIHS;

® TOBAapHBIN 3HAK WIM HAUMEHOBAHUE MPEANPUITUSI-U3TOTOBUTEIIS;

® 3aBOJICKOW HOMED.

1.6 Tapa u ynakoska

TpancnopTHas Tapa, B KOTOPO#H IMOCTaBIISIOTCS MOJYJIH, MPEICTABIsIET COOOM MOIIaThIii He-
pa30opHBIA, TIOTHBIN SIIMK C TOPLEBBIMH CTEHKaMHU, cCOOpaHHBIMU Ha 4YeThlpex IuTaHkax. Ha
SIIIIUK HAHOCSITCSI OCHOBHBIE, JOMOJHUTEIbHbIE U npenynpeauTenabuble 3Haku o ['OCT 14192.
BryTtpennue crenku simuka o0uthl (BeicTiianbl) Oymaroit BY-b mo 'OCT 515-77. Ilepen ymakos-
KOW B TPAHCIOPTHYIO Tapy MOAYJW MOMENIAIOTCS B YKJIAJAOUHBIN SIIUK. Y KIIAJOYHBIN AIIUK NPe/-
cTaBisieT coboit pyTsip u3 roppupoBannoro kaprona T-30, TOCT 7376. B onHOM TpaHCTIOPTHOM
siuKe pazmenaercs 20 yKiIaJoYHbIX SAIIHKOB.

[Tpu HeoOX0IMMOCTH HOBOW TPAHCHOPTHUPOBKH YIaKOBKY MOZYJIEH CiieqyeT MPOU3BOAUTH B
HOpPMAaJIbHBIX KIMMATHYECKUX YCIOBHUSAX B CIEAYIOLIEH MOCIe10BAaTEIbHOCTH:

1. Kaxnaplii MOIy/b 3alauBaeTCa B MOJUATUIICHOBBIM MAKET U YKIIAIBIBACTCS B OTHEJIbHYIO
KOpOOKY BMECTE C CONTPOBOIUTEIBLHOM TOKYMEHTAIIUCH.

2. KopoOku ¢ Mmogymnsimu B kKonudecTBe 20 MIT. YITAKOBBIBAIOTCS B YKJIAIOYHBIN SIIUK. Y KJIa-
JOYHBIN SIIIMK TIOMEeNIaeTcs B TapHbIH SmuK. [IpoMexxyTku 3amonHsaioTcst rohprupoBaHHBIM KapTo-
nom T-30, 'OCT 7376.

3. TpaHCTIOPTHBIN UMK MAPKUPYETCS:

® MaHUMYJISUMOHHBIMM 3HaKamu: "boutcs ceipoctu”, "Bepx. He kanToBats", "OcTopokHO,

xpynkoe";
® OCHOBHBIMH HAJIITUCSMU - TIOJTHOE UJIU YCJIOBHOE HAMMEHOBAHUE TPy30I10JIydaTes, MyHK-
Ta Ha3HAYECHUS C yKa3aHUEM, IPU HEOOXOAMMOCTH, ITYHKTa EPErpy3KH;

® JIONOJIHUTEIbHBIMU HAJMUCAMU - TIOJHOE WM YCIIOBHOE HAMMEHOBAaHUE I'Py300TIIpaBU-
TeJsl © HAMMEHOBAHHE IMyHKTa OTIPABIICHUS;

¢ uHGOPMALMOHHBIMU HAMUCAMHU - MAacChl OPYTTO M HETTO TPY30BOr0 MECTa B KHJIOTpaM-
Max, rabapuTHBIE pa3Mephl TPY30BOr0 MECTa B CAHTHUMETpax U 00beM Ipy30BOro MecTa B
KyOMYEeCKUX METpax.
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TpancnopTHas MapkUpoOBKa HAaHOCHUTCS Ha (haHEpHBbIC WM METaJUTMYecKue sipibiku. Ilops-
JIOK Pacroj0kKEeHUsI MapKUPOBKU Ha OJHOM M3 60KOBBIX cTeHOK cooTBeTcTBYeT ['OCT 14192. Jlo-
IIyCKAaeTCsd HAaHOCUTh MAPKHUPOBKY HENOCPEIACTBEHHO Ha Tapy. MapKUpOBKY HAaHOCAT KPackoil 1o
Tpadapery uiu OT pyKH ObICTPO BBICHIXAIOIIEH, BOJOCTONKOM, CBETOCTOMKOMN, COJIECTOMKON Kpac-
KOH, MPOYHOI Ha CTHpaHue U pa3MbiBaHue. OCHOBHbBIE HaaNUCU HaHOCATCS BbicoTON 30 MM. [lo-
MOJTHUTEIbHBIC U MH(POPMALMOHHbBIE HAJIMUCH HAHOCITCA BBICOTOH 10 MM.

[Tocne ykiaaku MOIynel B TapHBIN SIIMK, MOCIEIHUN OOTATMBAETCS MO TOPIAM CTaJbHOU
nenbHoi neHtoi ceuenneM 0,4x20 MM u ruiomobupyercs. [1nomObI 1s1 TpeAoTBpaIeHus: OT Io-
BPEXKACHUS MPHU TPAHCIIOPTHPOBAHUU PACIIONAralOTCA B TIYXUX OTBEPCTHSIX OOKOBBIX CTEHOK U
3alUIIAIOTCS CKOOAMHU.

B Teuenue rapaHTHITHOTO cpoKa MOTPEOUTENb JOKEH COXPAHAThH YIAKOBKY (YITaKOBOUHBIN
Y TPAHCTIOPTHBIN SIIUKH), B KOTOPOU MPUOBLIH MOJTYIIH.

2 HCHOJIB30OBAHME I1O HASHAYEHUHIO

2.1 IKCIJIyaTAllHOHHbIE OTPAHUYCHUS

[Ipu sxcruTyaTanuy MOayssi HEOOXOIUMO CIIeZI0BaTh BCEM PEKOMEHIAIUSM B TTOJTHOM COOT-
BETCTBHH C pazzenamu Hacrosmero PO. Kpome Toro, Heo0X01MMO BBITTOTHATH MECTHBIE HHCTPYK-
[IUU, TEHCTBYIOIINE B JAHHOW OTPaCIIH MPOMBIIIJICHHOCTH.

2.2 IHoaroroBka MoayJifl K MCIOJIb30BAHUIO

Ilocne nomy4yeHus, MIATEIBHOIO XPAaHEHWS WA TPAaHCIOPTUPOBAaHUS MOAYJIEH B TpaHC-
MOPTHOM Tape HEOOXOMMO MPOU3BECTH BHEIIHUN OCMOTpP TPAHCHOPTHOTO M YKJIAAOYHBIX SIIUKOB
U IIPOBEPUTH LICJIOCTHOCTD YIIAKOBKH.

[Tpu oOHapyxeHUH HapyIICHUS LEJIOCTHOCTH TPAHCHOPTHON WM YKIIAJOYHOM Tapbl HEOO-
XOIMMO COOOLIUTH O HApYIIEHUH MPEANPHITHIO - U3TOTOBUTENIO. JlanmbHelmas sKcIuTyaTanus
MOZYJISl BO3MOYHA TOJIBKO € Pa3peLIeHUs IPEANPUATHS - U3TOTOBUTEIIA.

Ecan nemocTHOCTh Tapel HE HApyILIEHA, MOAYJb CIEAYET M3BJIEYb U3 YIIAKOBKH, IIPOBECTH
BHEIIHUNA OCMOTP Ha OTCYTCTBHE MEXaHUUYECKHUX ITOBPEKACHUMN U IIPOBEPUTH €0 KOMIUIEKTHOCTb.

B ciyuae XxpaHeHHs WM TPAHCIIOPTUPOBAHUS MOAYJIS IIPU TEMIIEPATYpPEe HUXKE HYJIS Tpamxy-
COB, BBIJIEPKATh €0 B HOPMAJIbHBIX YCIIOBUSX B T€UeHHE 12 yacos.

2.2.1 Ilopadok ycmanoséKu
IIpu nepBoHa4YaIbLHON YCTAHOBKE MOJYJIEH CIEAYET BBIIIOJHUTD CIEAYIOIINAE JEHCTBUS:

» Ilepex HayamoM MOHTaka MOJIYJb CIEIYeT OCMOTPETh IEJIOCTHOCTh JJIEMEHTOB
IUIaThl, IEYaTHBIX IPOBOJHUKOB U OTCYTCTBUE NOBPEXACHUN Pa3beMOB;

» C nomompio MUKponepekimouareneir SAl cienyer ycTaHOBUTh CKOPOCTh WH-
dopmanroHHOTO OOMEHa (cM. Tabnuiy 3);

» Ecmu HeoOxoauMo ¢ moMoIbo nepembruek J2...J31 npousBecTH coriacoBaHue
¢du3nveckoil TMHUKM HHPOPMAIIMOHHOTO OOMEHA.
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Tabnuia 3
Iporoxos [kopocTs mepe- Mukponepekrouareab SAl
o0OMeHa Jadm,
it SA1-1 SA1-2 SA1-3 SA1-4
9600 ON OFF OFF OFF
38400 OFF ON OFF OFF
115200 ON ON OFF OFF
MODBUS
230400 OFF OFF ON OFF
460800 ON OFF ON OFF
921600 OFF ON ON OFF
EMIBUS 921600 ON ON ON OFF
23 Hcnonb3oBanue MoayJist

[Ipexxne uem HauaTh paboOTy ¢ MOAyJieM, HEOOXOAMMO O3HAKOMHUTHCS C IKCILTyaTal[MOHHOMN

JTOKYMEHTAIIMEN U KOHCTPYKIUEH MOTyIIS.
Moys1e MOKHO YCTaHABIMBATh M yAAISATH U3 KapKaca IpH BKIIOYCHHOM ITUTAaHUH KapKaca, T.€. OCYIIECTBIIATE «TOPsi-
qyto» 3aMeHy. [1opsaaok ropsdei 3aMeHbI TOJDKEH ObITh CIIeTyFOIIN:

—OTCcoemMHUTH OT 0OBEKTHOTO pazbeMa XP3 OTBETHBIN COCTMHUTETD.
— VY 1anuTh MOYJb U3 KapKaca.
—YCTaHOBUTH HOBBIM MOJYJIb B KapKac B Ty e TO3UIIHI0, U3 KOTOPOH OBbLI yJaieH MOTYJIb.

—IIpucoeanHuTh K 00bEKTHOMY pa3zbeMy XP3 OTBETHBIN COCTUHUTENb.

““ BHUMAHHUE! [1TP1 OTCOEIMHEHNN OB BEKTHOT'O PA3BEMA, YIAJIEHWA MOAYJIA 13
KAPKACA, TTPOU3OUJET ITOTEPA CBA3U C JATUNKAMU.

3 TEXHHUYECKOE OBCIYXNUBAHHE

PaboTaronuit MOy b TEXHHYECKOTO OOCTYKUBaHUS HE TpeOyeT.

4 TEKYIIUHA PEMOHT

Monynb siBIS€TCsS BOCCTaHABIMBAEMbIM U PEMOHTHO-IIPUTOJIHBIM U3JenueM. B nepuos skc-
IUTyaTallMy B CIy4asix, He TPeOyIOIUX 3aBOJICKOIO PEMOHTA (WJIM BbI30Ba OpUTaibl MPEIPUITHS-
M3TOTOBUTEJNS) IOTPEOUTENIO pa3peliaeTcsi CBOMMU CHUJIaMH IIPOU3BOIUTH 3aMEHY BBIIIEIIIETO U3
CTpost MOAYJIs ¢ ucnoib3oBanueM 3UII.

CBenieHHsI 0 HEMCIPABHOCTAX 3aHOCATCS B paszell “YdeT HEeHMCIpPaBHOCTEW MPHU dKCILTyaTa-
UK’ TacmopTa.

S TIPABUJIA XPAHEHUA

XpaHeHne MOyl MOXKET ObITh KPaTKOBPEMEHHBIM (FapaHTUHHBIM) U JJTUTENbHBIM B OTall-
JUBAEMOM XPAHUJIHILIE.

l"apanTHiiHBIN CPOK XpaHEHUS MOIYJISI C MOMEHTA U3rOTOBJIEHUA: 2 Toja.

CpOK JJIMTENBHOTO XPaHEHHSI MOYJIS B OTaluIMBaeMoM Xpanuiuiie: 10 jer.
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[Tpu xpaHeHHH MOIYJS CIEIyeT BBIACPKUBATH CIEAYIOIINE MapaMeTpbl OKpYXarolei cpe-
TIBL:

- B OTaIUIMBAa€MOM XpaHWJIHINIE TeMIepaTypa BO3[yXa IOJDKHA OBITh B Mpefesax OT IUIIC

5°C no mmroc 40°C, otHOCcHTeNnbHAs BIaKHOCTH 10 80% mpu Temmepatype mitoc 25°C 6e3

KOHJICHCAINH BJIary;

- coJiepKaHNe KOPPO3UWHBIX areHTOB B aTMoc(epe XpaHWIUIIA HE TOJKHO MPEBBIIIATE!

e ceprucTOro rasa 20 Mr/M’ B CyTKH;
® XJIOPHCTBIX COJEH 2 MI/M’ B CYTKH.

Monynp nepea 3akjiafKoil Ha JUIMTEIbHOE XpaHEHHE (M0 MCTEYEHHM I'apaHTHITHOTO CpOKa
XpaHEeHHUs) T0JKEeH OBITh MIEPEKOHCEPBUPOBAH.

KoHcepBanus n0KHA MPOBOJUTHECS B MOMEUIEHUM IPU TeMIleparype Bo3ayxa muioc 20°C
+5°C u oTHOCHUTENBHOM BrnaxkHocTu He Oonee 70% Oe3 pe3kux konebanuii Temmeparypsl. [lome-
[ICHUE JOJDKHO OBITh 3aAIIMIICHO OT NPOHUKHOBEHHUS B HEr0 arMOC(EPHBIX OCAIKOB U KOPPO3H-
OHHOAKTHMBHBIX Ta30B (XJIOp, CEPOBOJOPO, aMMHAK, CEPHUCTHIN ra3 u jap.). [Ipu npoBenenun pa-
00T 10 MepeKOHCEPBaAIUY cleLyeT cobmoaaTs TpedoBanus 6ezonacHoctu o 'OCT 9.014.

6 TPAHCIIOPTUPOBAHMUE

TpancnoptHas Tapa ¥ ynmakoBKa 00€CIIEUMBAIOT COXPAaHHOCTh MOAYJIS MIPH TPAHCIIOPTHPO-
BaHUM BCEMH BHJAaMM TpPAHCIOPTa: aBTOMOOMJIBHBIM, >KEJIE€3HOJOPOKHBIM, BO3IYLIHBIM (IIpU
YCIOBHM pa3MELIEHUS] MOIYJS B I'E€pPMETU3MPOBAHHOM OTCEKE) B COOTBETCTBUU C IPaBUJIAMU
TPaHCIOPTUPOBAHMS I'Py30B Ha COOTBETCTBYIOILLEM BUJE TPAHCIIOPTA U IIPU XPAHEHUH €T0 B TeUe-
HUE CPOKOB, YKa3aHHBIX B pazfeie 5.

TpancnoptHas Tapa npeacraBiseT co00il AoImAaTelii Hepa3O0OPHBIN TUIOTHBIH SAIMIKK C TOpIE-
BBIMH CTEHKaMH, COOpPaHHBIMU Ha YETHIPEX IUIaHKaX. BHyTpeHHHE CTEHKM AlIMKa OOHUTHI (BbI-
ctnansl) Oymaroit BY-b o I'OCT 515-77.

[Tocne ykiaaku MoOIynel B TapHBIN SIIMK, MOCIEIHUN OOTATHMBAETCS MO TOPIAM CTaJbHOU
nenbHoi senToi ceuenneM 0,4x20mMM U miomoOupyetcs. [ImoMObl UIst peAOTBpAIeHUs OT IO0-
BPESXKACHUS MPHU TPAHCIIOPTHPOBAHUU PACIIONATalOTCA B TIYXUX OTBEPCTHSX OOKOBBIX CTEHOK U
3amumaloTest ckodamu. Ilepes ynakoBkod B TPaHCHIOPTHYIO Tapy MOJIYJIHM TOMEIIAIOTCS B yKJa-
JIOYHBIN SIIHUK.

3a30pbl MEXAYy CTEHKaMH SIIMKOB 3aroIHAOTCS rogpupoBaHHbM KapToHoMm T-30 'OCT
7376-77.

VYK1anouHbli ALK MpeICcTaBiseT codoi Gpytmsp u3 rodppuposannoro kaprona T-30 TOCT
7376-77.

[Tpu TpaHCOPTHPOBAHUH YNAKOBKA MOIYJIS JOJDKHA OBIThH 3alllUIeHa OT MPsIMOTO BO3CH-
CTBHSI aTMOC(EPHBIX OCA/IKOB.

TpaHncnopTupoBaHue BCEMHU BUAAMU TPAHCIIOPTAa MOKET IPOBOAUTHCA B CIEIYIOIIUX YCIIO-
BUSIX:

1) temmepatypa okpy:xaroiero Bozayxa ot Mmunyc 60° C no miroc 60° C;

2) oTHOCHTEINbHAs BIAXKHOCTh 98% mnpu Temneparype ritoc 25° C;

3) armocgepnoe nasnenue ot 12 kIla (90 mm pt.ct.) 1o 100 xI1a (750 mm pr.ct.).

[Tpu morpy3ke u BBITpY3Ke MOAYJIM HE Opocarb, cOOIIOAATH MEPHI MPEIOCTOPOKHOCTH OT
MOBPEXKIACHMSI TAPHOTO SLIUKA.

ITocne nmorpy3ku B TpaHCIIOPTHOE CPEJCTBO SALIMK 3aKPEIUIAETCS C LIEJIbI0 UCKIYEHHS BO3-
MO>KHOCTH €T0 IIPOU3BOJIBHOTO IIEPEMELICHHUS.

7 TPABUIA O®POPMJIEHUA 3AKA3A

ITpu odopmieHnn 3aka3a Ha MOIYNb B OJlaHKE 3aKa3a HEOOXOAWMO yKa3aTh CIEIYIOIIHNE
JaHHBIE:
e “HammeHoBaHME” - yKa3bIBAETCs IOJHOE HAUMEHOBAaHUE MOYIIS,;
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e “Kon-B0” - yKa3bIBa€TCs KOJUYECTBO MOCTABIIAEMbBIX U3JIETUN JAaHHOTO HAUMEHOBAHUS.
Kpowme Toro, B Gi1anke 3akaza MOT'YT OBITh OTOBOPEHBI 0COOBIE YCIOBUS IIOCTABKH MOYJICH.
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Ipunoxenune A. Bua MoayJisi o CTOPOHBI IVIAHKHU
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IIpnaoxenne b. CTpykTypHas cxema MOayJist
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IIpuioxenne B. IlokoeBka pa3beMoB

Homep Nnentudguxarop Homep
KOHTAKTa | CUTHAJIa KOHTAaKTa
A2 GND GND C2

A4 ov ov C4

A6 +24V +24V C6

A8 0VS C8
Al0 C10
Al2 ADRB2 C12
Al4 Cl4
Al6 Al (RS-485) | Bl (RS-485) Cl16
Al8 0VII1 0VI2 C18
A20 A2 (RS-485) | B2 (RS-485) C20
A22 ADRBO0 ADRBI C22
A24 ADRO ADRI1 C24
A26 ADR2 ADR3 C26
A28 +24VR +24VR C28
A30 ov ov C30
A32 GND GND C32

IloxkoseBka cucTeMHOr0 pasbemMa MoayJs, XP2

Homep Hnentudukarop Homep

KOHTaKTAa CUTHaJIa KOHTaKTAa
1 Al 0VIl 14
2 B1 0VI2 15
3 A2 A6 16
4 B2 B6 17
5 A3 0VI6 18
6 B3 A7 19
7 OVI3 B7 20
8 A4 ovI7 21
9 B4 A8 22
10 ovI4 B8 23
11 A5 0OVI8 24
12 B5 25
13 oVI5

{okoyeBKa 00bEKTHOTO pa3beMa MoayJis, XP3
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Ipuiaoxenue I'. Ilpumep NoAKII0OYEHUS NATYUKOB H HCIIOJTHUTEIbHBIX YCTPOHCTB
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Ipunoxenue 1. Pacnosoxkxenne 31¢eMEeHTOB Ha IJIaTe MOAYJISA
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IIpunoxenne E. [lepeyeHb JOKyMEHTOB, Ha KOTOpPbIE JaHbI CCHIJIKH B HacTosimeM PO

O0Oo3HaueHue 10-
KYMCHTA

HanmenoBanue nokymeHTa

I'OCT P 51841-2001
(MOK 61131-2-92)

[Tporpammupyembie KOHTposuiepbl. OOIIHMe TeXHUYEeCKHe Tpe-
OOBaHMsI ¥ UCTIHITAHHUSI.

AJII'B.420609.004 11

[TakeT mpUKIAIHBIX IPOrpaMM TECTUPOBAHMS KOHTPOJLIEPOB
OK-2000, DCS-2000 u DCS-2001. PykoBOACTBO MO TECTUPO-
BAHMIO, HAJIAJIKE U PEMOHTY MOZYJIEH.

WuTerpupoBanHas cucTeMa pa3pabOTKU TMPHUKIAIHOTO MPO-
rpammuoro obecnieduenuss CONT-Designer for Windows. Py-
KOBOJICTBO IIPOTPAMMUCTA.

Onucanue ¢ynkuuit 6ubamoreku MODULE.LIB. PykoBoa-
CTBO TOJIH30BATEJIS

AJII'B.420609.001 11

VYHuBepcanpHble NPOrpaMMHUPYEMBIE TNPOMBIIUIEHHBIE KOH-
tposuiepsl cepun DK-2000. Metonrka MoBepKHu.

I'OCT 26828 W3nenust MalmMHOCTPOCHUSI M TPUOOPOCTpOCHUsI. MapKHpOB-
Ka.
I'OCT 21552 CpenctBa BBIUMCIHTENHHOW TeXHHKU. OOIIME TEXHUYECKHE

TpeOOBaHuUs, MpaBUiIa MPUEMKH, METOJIbI MCIIBITAHUH, MapKH-
POBKa, YIAaKOBKa, TPAHCIOPTUPOBAHUE U XPAHEHHUE.

I'OCT 12.2.003-91

O6opynoBanue mpousBojcTBeHHOE. O0mue TpeboBaHus 0e3-
OTACHOCTH.

I'OCT 27.003-90

Hanexnocts B Texnuke. CoctaB U oOmIMe MpaBuia 3aJaHUS
TpeOOBaHUH MO HAJEKHOCTH.

I'OCT 27883-88

CpencTBa U3MepeHUs U YIPABICHUS TEXHOJOTUYECKUMH TIPO-
neccamu. Hanesxxnocts. OOmue TpeOoBaHUS U METOABI UCIIbI-
TaHUM.

I'OCT 14192-96

MapkupoBKa Ipy30B.

I'OCT 515-77

Bymara ynakoBouHasi OUTYMUpOBaHHAsl U JerTeBas. TexHuue-
CKHE YCJIOBH.

I'OCT 7376-89

Kaprton rodpupoBansblii. O01ie TEXHUYECKHE YCIOBUSI.
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