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K Monyns HART-myastumiekcopa CI-32A

Hacrosimee pykoBoacTBo mo skciuryarauuu (PD) pacnpocrpansercss Ha MOIyJib
HART-mynprunnexcopa CI-32A, B panpHeiIIeM — MOAYJb, M IPEIHA3HAYEHO ISl O3Ha-
KOMJICHUS JIUL], SKCIUTyaTUPYIOIUX MOJYJIb, C €0 YCTPOHCTBOM, NPUHLUIIOM PabOTHI, OC-
HOBHBIMHM IIPABUIIAMHM HKCIUTyaTalluu, 00OCITyKMBAHUS, XPAHEHUS U TPAHCIIOPTUPOBAHUSL.

JIOKyMEHT COJEpPKHUT TEXHHUECKUE XapaKTEPUCTUKU MOAYJIA, a Takke WH(POPMAIIUIO,
HEOOXOIUMYIO TTOJIH30BATEIIO IS IIPABHIIBHOTO TTOIKITFOYECHUS MOIYJISL.

Jlst Gosiee MOTHOTO MpeACTaBICHUsI 0 paboTe Moayssi B PO mpuBeneHa CTpyKTypHas
cXema MOAYJIS U ee ONMCaHue, CXeMa MOAKIIOUEHHS], IIOKOJIEBKA pa3beMOB.

K pabote ¢ Moaysem AOMyCKaloTCs JIMIA, U3yYUBIINE HACTOALINN JOKYMEHT U COOT-
BETCTBEHHO aTTECTOBAHHBIE.
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K Monyns HART-myastumiekcopa CI-32A

1 OIIMCAHHUE U PABOTA

1.1 Ha3znauenue MmoayJist

[TonHOE HaUMEHOBaHUE MOJTYJIS:

Moayas HART-myasTuniexkcopa CI-32A AJII'B.426459.039.

Monynp npeaHa3HadeH Ui pacuIupeHus: QyHKIIMOHATBHBIX BO3MOKHOCTEH KOHTPOJUICPOB
aBTOMATHU3AIMK TEXHOJIOTHYECKUX MPOIECCOB, MOCTPOEHHBIX Ha Oa3ze moxyJen cepuu DCS-2000
KapKaCHOTO MCIOJHEHUS B 4aCTU MH(OPMAIIMOHHOTO OOMEHA C MHTEIIEKTyaJIbHBIMU JaTYUKAMU,
noanepxuBarommmMu HART-niporokor.

Monynb obecrieunBaeT HHPOPMAIIMOHHBIM OOMEH O JECATH MOCIIEI0BATEIbHBIM KaHAIaM.
JIBa U3 JIecATH KaHAJIOB SIBIISTIOTCS CUCTEMHBIMU, 10 HUM MOYJIb OOMEHHBACTCS HH(pOpMaUeH ¢
MOJYJIEM LIEHTPAIBHOTO MPOLECCOPHOro ycTpoinctBa B crtaHgapre RS-485. Bocembp HART-
KaHaJIOB MpeAHAa3HAUCHBI IS TOAKITIOYEHUS WHTEIIEKTYIbHBIX JaTYNKOB.

Monynb sSBISIETCS BOCCTAHABIMBAEMBIM U PEMOHTHO-TIPUTOIHBIM H3JCIUEM, MpeIHA3HA-
YCHHBIM JUISI KPYTJIOCYTOYHOW HEMPEPHIBHOW JKCIUTyaTallMd ¢ BO3MOXKHOCTBEO MHOTOKPATHOTO
BKJIFOUEHUS U BBIKJIFOUEHUS SJIEKTPONUTAHUS B TEUEHUE CYTOK.

PaGoune ycnoBus sKCITyaTaluu:

e TeMIiepaTypa OKpyskaromiero Bo3ayxa ot muayc 25° C go mitoc 60° C (0e3 KoHIeHca-
WY BJIaTH);

® OTHOCHTEJIbHASI BIAXKHOCTB BO31yXxa 10 85% mnpu temnepatype mitoc 25° C;

e arMocdepHoe nasienue ot 84 no 107 klla.

1.2 TexHn4eckne XapaKTepUCTUKH MOAYJIS
TexHudyeckue XapakTepUCTUKHA MOIYJISI IPUBEACHBI B TabmuIle 1.
Tabmuma 1
HaumeHnoBaHue nmapamerpa 3HayeHHe mapaMeTpa
Tun unrepdeiicosn RS-485 , HART
KonnyecTBo nHTEpdeiicHpIx kKaHamoB RS-485 2
MakcumasbHasi CKOpOCTh Mepe/layu JaHHBIX 921,6 Kour/c
[IpoTokon oOMeHa MODBUS RTU
KonnuectBo unrepdericapix kaHanoB HART 8
CKOpOCTh TIepeiaun JaHHBIX 1200 6urt/c
[TpoTokon oOMeHa HART
Hanuune naankannm nHpopMamoHHoro ooMeHa
no uHrepdeiicipiM kananam HART eeth
["abapuTHBIC pa3Mepbl, MM 140x120x40
Hanpsxenue nuranus, B Ot 18 no 36
Tok norpebnenus, MA He 6osee 190
lanpBaHMYECKast U3OJIAIMS MEXKTY BHEIIIHUM CHC-
TEMHBIM UCTOYHUKOM MUTAHUS U TUTAHUEM MOJTY- 1000
s, B, He MeHee
Macca MofyJis, KT, He 6osee 0.4

1.3 Cocrtas moayJis

Buemnuii BU MOyssl CO CTOPOHBI IUIAHKH MOKa3aH B NpriiokeHUH A. KOHCTpyKTHBHO,
MOJ1yJ1b BBITIOJIHEH B BHJIE MEYATHOM IUIATHI C 3aKPEIUICHHON Ha HEW METaJUIMYeCKOM KPBIIIKOM -
9KpaHOM. Ha J'II/II_IGBOI‘/1 CTOPOHC MOYJId HAXOAUTCA MCTAJINIMUCCKAA IJIaHKAa, HA KOTOPYIO BLIBC-
JCHBI 3JICMCHTBI UHAWKAIINU, OJIL30BaTEILCKUI pasbpEM X2, BUHTBI KPCIJICHHUA MOAYJIA K KOP-

Poccus, Mockea, Illenkosckoe ut., 77. @+ Fax : (495)460-3844 , (495)460-4059. E-mail: Emicon@dol.ru.




K Monyns HART-myastumiekcopa CI-32A

ycy Kapkaca u pyuku. Ha 3aaHell yacTu MOAyJsl HAXOAUTCA CUCTEMHBINA pazbeM X1, ¢ momo-
LIbI0 KOTOPOr'0 MOAYJIb ITOAKIIOYAETCS K KPOCCOBOM ILIATE KapKaca.

14 YcrpoiicTBO 1 padoTa MoayJist

1.4.1  Onucanue u paboma cocmaguvlx yacmeil Mooyna

Monynb, BXOAAIMI B COCTaB KOHTpoJulepa o0ecrieunBaeT MH(MOPMALMOHHYIO CBA3b ICH-
TpajgbHOro mporeccopHoro yctpoiictea (CPU) koHTposinepa ¢ JaT4YMKaMH, HCIOJb3YIOIIUMU
HART-nporokon. OtHocutensHo CPU mMonyinp BiIsS€TCS NOAYMHEHHBIM YCTPOMCTBOM U CBA3BI-
BAeTCsSl C HAM IO JIByM CHCTEMHBIM MHTepQeicHbIM kaHataMm RS-485. OTHOCHTENFHO TAaTYNKOB
MOJyJib paboTaeT B KadecTBe Beayliero. CTpyKTypHas cxema MOZYJs, MOKa3aHHasl B MPUIIOXKe-
HuM b, conepxut cnenyroniye QyHKIMOHAIBHBIE Y3IIbL:

e MuUKpOKOHTposuiep, MK;

® TaKTOBBIU reHeparop, 117

® 3a7aT4YuK cKkopocTHu, MII;

e cynepsuzop nuranus, CII;

® OINEpaTHUBHOE 3allOMUHAlOIIEe yCTporcTBO, O3VY;

® YHHBEpCaJIbHbIN AaCUHXPOHHBIA Mpremonepenatuuk, Y AIIIL;

¢ (opmuposarenu naTepdeiicop RS-485, ®U1, DU2;

e ¢opmuposarenu unrepdeiicos HART, OU3.. . OUN10;

e (dopmupoBarens mutanus, OI1.

OCHOBHBIM KOMIIOHEHTOM MoyJIs siBisieTcst MK, BbITTOTHEHHBINM Ha 0a3e MUKPOKOHTPOJLIE-
pa Tunma ATmega64 ¢upmbr ATMEL, xoTopslii comepxut 53 mporpaMMHpyeMbIX JIMHUN BBOJA-
BBIBOJIa, ONIEpATHBHOE 3alIOMUHAIOIIEE YCTPOUCTBO 00beMoM 4 KOaiiTa, JBa aCHHXPOHHBIX MOCIE-
JOBAaTENBHBIX HHTEp(Erica.

[TocnenoBarenbubie nHTEpeiickl MK ucnonp3yrores s GopMUPOBAaHUS CUCTEMHBIX KaHa-
JIOB CBSI3H, C IIOMOUIbIO KOTOPBIX MOAYJIb IPOU3BOAUT HH(OpMaIMOHHBIN 00MeH ¢ Moayiem CPU.
CkopocTh nepejau JaHHBIX 110 CUCTEMHBIM KaHaJlaM ONPEIENAeTCs M0 COCTOSHUIO MUKpOIepe-
kirouateneit MII (SA1).

CereBas agpecanusi (MMEIOTCS BBHJY CHUCTEMHBIE KaHAJIbl) OIPENENIAeTCs] MECTOM ycTa-
HOBKHU MOJYJIS B KApKac U1 HOMEpPOM Kapkaca. B eanHOI ceTu MOKET HaXOAUTHCSA 10 8 KapKacoB.
Ha xpoccoBbIX IulaTax €CTb IEPEMBIUYKH, KOTOPBIMU yCTaHAaBJIMBAIOT aJpec Kapkaca. DTH Iepe-
MBIUYKHM COEJIMHEHBI C BXOAaMH MUKpokoHTposuiepa (curtaisl ADRB2...ADRBO0). Kogosas kom-
Oounarus, onpeneneHHas curHanamu ADR3...ADRO sBisieTcst ceTeBbIM aapecoM MOIYJIsl B Kap-
Kace. OTH CUTHaJIbl (POPMHUPYIOTCS COEJMHEHNEM KOHTAKTOB CHCTEMHOI'0 pazbeMa Moxyiis (X1) ¢
KOHTaKTaMH aJIpECHBIX CUTHAJIOB KPOCCOBOM IutaThl. KpaliHee 1eBoe MIaTOMECTO Kapkaca UMEET
HaNMEHBILINI aapec.

CII B Moaynie BBITIOJIHACT J1Be PyHKIUU: epBast GyHKIHs — popMUpoBaHUE CUTHAIA cOpoca
YCTPOWCTB MOJYJsl NpH BKIIOUYEHUM TNUTaHUS W BTOpass (PyHKIUS CTOPOKEBOro Taiimepa -
¢dbopmupoBaHue curHana copoca npu NporpaMMHoM c6oe, oTcyTcTBUe curnaina WDI.

MK B moxysne paboTaeT B pexxuMe MUKpOIpolieccopa. ITO O3HaYaeT, 4To 16 JuHuil BBOJA-
BBIBOJIA BBIIIOJHSAIOT POJIb MYJIBTUIUIEKCUPOBAHHOW IMHBI aapeca, 16 pa3psnos, U MIUHBI JaHHBIX,
8 paspsnoB. CurHasaMu CUHXPOHM3ALMM IIUHBI SIBISIOTCS CUTHAJI YTEHHUs JAHHBIX MHKPOKOH-
TposuiepoM, RD; curnan 3anucu naHHbIX BO BHemHue ycrpoiicta (O3Y, YAIIII), WR; curnan
«3allleJIKUBAaHUA» aJIpECHBIX KOJOBBIX KOMOMHAIMI B peructp aapeca, ALE.

TakroBast yactota padotsl MK paBnas 14,7456 MI'y hopmupyetcs TakToBbIM reHepaTopom TT.

Pexum pabotel MK ¢ popMupoBanueM mMH ajfpeca, JaHHBIX HEOOXOAUM sl YIpaBiICHUs
pa6oroit YAIlllom u O3V. Ilpu stom curnanom obparuenust k YAIllly siBisieTcst aapecHslil pas-
psaa AlS B cOCTOSSHUM JIOTMUECKOTO HYJIsA, a CUTHajoM BeiOopku O3Y — A15 B cocTosiHMM JloTHYe-
CKOU €IUHUIILI.

Bremnee O3V, BbimonHeHHoe Ha 6a3e mukpocxemMbl K6X0808C1D-BF55 o6bemom 32
KOaiT, mperHa3HAuYEHO ISl XPAaHEHUS 3agBOK MCIIOMHSAEMBIX MOAyseM, 16 kOalT u BpeMEeHHOro
XpaHEHUs! JaHHBIX CYUTHIBAEMBIX U3 JATYMKOB, 16 kOaiit. KoaudyecTBO yCcTpoMCTB MoaCOeANHSIE-
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MBIX K MOJIyJIIO HAXOJUTCSA B TECHOW CBSI3U OT KOJIMYECTBA 3asBOK (DOPMUPYEMBIX MOJIYJIEM U OT
o0beMa MHPOPMAIUN CUYUTHIBAEMON M3 JaTYMKOB. Bcero Moayns MoxkeT obecieuntsh 1024 3asB-
KM, TIPUYEM KOJIMYECTBO 3as5BOK Ha OJIMH KaHAJ HE JIOJDKHO mMpeBbimath 255. Kpome Toro, oobem
NaMsTU TpEeJAHAa3HAUCHHBIM A MPUHUMAEMOW WIM mepefaBaeMoid HHQOpPMAIUH, TPU MOTHOM
kanape npotokoina HART paBHom 128 perucrpam, cooTBeTCTBYET 64 ycTpoiicTBaM, OACOEANHEH-
HbIM K Moxyio. bonbiie yem 15 HART-ycTpoiicTB NpUCOEIUHATh K OJIHOMY KaHally HEJb3sl 1O
coo0pakeHUsIM (PU3UIECKOTO COTIIACOBAHUS JIUHUHU CBSI3H.

VAIIIL, BeimosnHeHHbIN Ha 6a3e Mukpocxembl XR16L788CQ ¢upmbr EXAR conepxur Bo-
cemb He3aBucUMBIX UARToB ¢dopmupyromux uHTepdelicHble KaHalbl NMpeJIHAa3HAYEHHBIC IS
nonakmoueHust K Moayimro HART-natuankoB. Kaxaeit UART umeer FIFO o6bemoMm 64 Gaiira mist
nepeaatuynka U 64 Oaitta s npueMHuka. CkopocTH mnepenayn aaHHbIX, kKonumdectBo CTOII 6u-
ToB U naputretHocTh UARTOB HacTpanmBaeTcs MHAMBUAYAJIbHO CHELUUAIbHBIMU KOMaHJIaMH MpO-
rpaMMBI BblIOJIHsAEMOM Moayiem CPU.

VYHpomeHHbIH anmroput™M padoThl MOAYISI MOKHO TPEACTaBUTH cieAyrouM oopaszom. Ilo-
cjie BKJIIOYEHMs muTaHus KoHTposuiepa, CPU cnenuanbHbIMM KOMaHJaMU HacTpauBaeT padoTy
UHTEepQEICHBIX KaHaNOB, K KOTOpbIM nojkiatoueHbl HART-natuuku. 3atem CPU nmepenaet B Mo-
ynb 3adBKU U koMaHay «CTAPT». Monyinb, B CBOIO O4Yepe/p, MOITYYUB KOMaH1y CTapT, IPOU3-
BOJUT LIMKJIMYECKOE BBIMIOJHEHHE 3asBOK, T.€. ONPOC AATYMKOB WUJIM 3alHUCh HEOOXOAMMBIX JaH-
HbIX B gatuuku. CPU, dopMupys 3anpoc K MOAYJIIO, CYUTHIBAET €0 COCTOSHUE U TaHHBIE.

IIpu npoeKTHPOBAHMHU CHCTEMbl ABTOMATH3ALMH HE00X0AMMO YYUTHIBATH TO, YTOOBI K
OJTHOMY KAaHAJIy J0JZKHBI ObITH NOAKJIIOYEHBbI HICHTHYHbIC YCTPOICTBA, MMEIOLHe OANHAKO-
Bble CKOPOCTH 00MEHA, O/IHHAKOBOE KOJMYECTBO CTONOBBLIX OUTOB M OIMHAKOBBIN MapHUTeT.

®opmupoBatenu pusmueckux ypoBHed curaanoB HART-untepdeiica (PU3...DOU10) BbI-
noytHeHb! Ha 0a3e MukpocxeM HART-monema DS8500 dupmer MAXIM.

Wnutepdeiicupie kaHanbl RS-485 nMeroT TepMHHANbHBIE PE3UCTOPHI, MpeaHA3HAYCHHBIE
JUIsL COIJIaCOBaHUs JIMHUM CBSI3U, MOJAKIIOYAaEMBIX K Moayito. [loaxirouaroTcs OHM K JIMHUSAM
RSA1, RSBl u RSA2, RSB2 (cuctemHble KaHajbl) C IOMOILBIO Tepembluek J3 ais kanana O u J6
s kaHana 1. JlaHHbIe mepeMBbIYKH JOJIKHBI YCTaHABIMBATBCS, €CIIM MOJYJIb SBJISIETCS KpAaHUM
YCTPOMCTBOM B CeTH. B cocTaBe KpOCCOBOW MIIAThl TAK)KE UMEIOTCS TEPMHHAJIbHBIE PE3UCTOPHI,
KOTOpBIE MOAKIIOYAIOTCA K CETH NepeMbIYKaMU. Eciiu MCIOIb3yIOTCS NEPEMBIUKH, PACIIOI0KEH-
HbIE Ha KPOCCOBOM IJI1aTe, TO Ha MOJIyJIE€ MO’KHO MX HE YCTaHaBIUBaTh. [Ipu oTCyTCTBUM Nepeaayu
JIaHHBIX N0 ceTh MUKpocxeMbl ADM2582 HacTpoeHsl Ha ipueM. Bo BpeMsi BKIIIOUEHUS TIepeaT-
YMKa MUKPOCXEMBI MIEPEXOIAT U3 MACCUBHOTO COCTOSHUS B aKTUBHOE, YTO MPUBOJUT K BO3HUKHO-
BEHUIO MEPEXOTHBIX MPOIECCOB B ceTH. s yCTpaHeHHs MOJOOHBIX SBICHUNA MOJYJb CONEPKUT
PE3UCTOPHI CMEIIeHUs], KOTopble moacoenuHsoT TuHud RSA1 u RSA2 cucremusix nnTepdeiic-
HBIX KaHAJIOB K TOJIO)KUTEIILHOMY BBIXOAY MHTEP(PEHCHOTO UCTOYHNKA NMUuTaHus, TuHu RSB1 un
RSB2 «x orpunarensHomy. [lepemsruku J1 n J4 nonximrouaror nuauu A xananos 0 u 1 coorserct-
BEHHO, IepeMbIuku J2 u JS noaxitoyarot nuHuu B.

B xauectBe @I B Mmomyne ucnonb3yercs crabunusupytromuit DC-DC npeobpazoBatenb, KO-
TOPBIN MpeoOpa3yeT BXOAHOE HANPsDKEHHE HaxoasIeecs B auamna3zoHe ot 18 go 36 B B Hampsixke-
HUE TUTaHUs KOMIOHEHTOB Moyl 5 B. Beixognas yacte DC-DC npeobpazoBatens rajibBaHUYE-
CKHU M30JMpOBaHa OoT BXoaHOH. Hanpsikenue npobos ve menee 1000 B.

Monynb COAEpKUT CUCTEMY HHAMKAMU Ha cBetoguonax. Cmerommonsl RXI1...RXS,
TX1...TX8 3eneHoro CBeUYCHHsI XapaKTEPU3YIOT WH(OOPMAIMOHHBIM OOMEH MO0 HMHTEp(EHCHBIM
KaHaJlaM, IpeaHa3zHadyeHHbIM s nojakimoueHuss HART-gatunkoB. CBeuenune mnaukaropa “ER-
ROR TEST” (xpacHblif IBET) XapakTepHU3yeT OMIMOKHU MPH MPOXOXKJIECHUH TeCTa, T.C. HECOBIAE-
HUSl KOHTPOJIbHOM CyMMBI KOJIOB MPOTrPaMMHOI0 0OecTeueH s, OIIMOKHM MpU BHIIOJHEHUH TECTa
O3V. Cgeuenune unaukaropa “ERROR LINK” (kpacHblil IBET) XapaKTepHu3yeT OTCYTCTBUE HH-
dbopMalmoHHOTO 0OMEeHa MO0 CUCTEMHBIM UHTEP(ECHBIM KaHaIaM.
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1.5 MapkupoBka

MapkupoBKka MOAYJIsI T0JDKHA ObITh HaHECEHAa HEMOCPEICTBEHHO Ha M3/EJHe WM Ha MpH-
KPETUISIEMBIN K M3/ICIHIO HAKJIaHOM SJIEMEHT U COAEPIKATh!

e HaWMeHOBaHUE U (WiK) )P U3IEIHS;

® TOBapHBII 3HAK MM HAUMEHOBAHHE MPEIIPUSTHI-U3TOTOBUTEIIS,

®  3aBOJICKOI HOMED.

1.6 Tapa u ynakoBka

TpancnoprtHas Tapa, B KOTOPOH MOCTABIISAIOTCS MOJYJIU, IPEJCTABISET COOOM OIIAThIi He-
pa300pHBIN, MIOTHBIN AIIMK C TOPLUEBBIMM CTEHKaMH, cOOpaHHBIMM Ha ueThlpex IulaHkax. Ha
SIIIIMK HAHOCSITCS OCHOBHBIE, JOMOJHUTENbHBIE U mpeaynpeauTenbuble 3Haku o ['OCT 14192.
BayTpenHue cTteHku simuka ooutsl (BbicTaanbl) Oymaroi BY-b mo 'OCT 515-77. Ilepen ynakos-
KOU B TPAHCIIOPTHYIO Tapy MOJYJIHM IIOMEINAIOTCS B YKJIAJOYHBIN AIIUK. Y KIaJOYHBIN SIIMK IIPEA-
craBisieT coboi Gytisap u3 roppuposanHoro kaptona T-30, FOCT 7376. B ogHOM TpaHCIIOPTHOM
siuKe pazmeniaercs 20 yKIIaJI0dHbIX SIIUKOB.

ITp1 HEOOXOMMOCTH HOBOM TPaHCIIOPTUPOBKU YIAKOBKY MOAYJEH cielyeT MPOU3BOANUTH B
HOpPMAaJIbHBIX KIMMAaTUYECKUX YCIOBUAX B CIEAYIOIIEH OCIEA0BATEIbHOCTH:

1. Kaxnaplii MOZyJIb 3a11auBaeTCs B MOJUATUIICHOBBIA ITAKET M YKJIAABIBAECTCS B OTAEIBHYIO
KOpPOOKY BMECTE C CONMPOBOJAUTEIBHON JOKYMEHTAIUEH.

2. Kopobku ¢ MozysisiMu B KosindecTBe 20 IIT. yIaKOBBIBAIOTCS B YKJIAJ0YHBIN AIIMK. Y Ki1a-
JOYHBIH SIIMK MTOMENIAeTCs B TapPHBIA AIUK. [[poMexyTKH 3aronHAI0TCS TOGPUPOBAaHHBIM KapTo-
Hom T-30, TOCT 7376.

3. TpaHCTIOPTHBIN SIIUK MAPKUPYETCA:

® MaHMIYJSUUOHHBIMM 3HaKaMu: "boutcs ceipoctn”, "Bepx. He kantoBats", "OcTopokHO,

xpynkoe';
® OCHOBHBIMM HAJIUCSAMHU - IOJHOE WIM YCIOBHOE HAaUMEHOBAHHE TIPy30I0JydaTels,
MYHKTa Ha3HAUCHU C yKa3aHHEM, P HEOOXOJMMOCTH, ITYHKTA IEeperpy3KH;

® JIOIOJHUTEIIBHBIMU HAANHMCAMM - IOJHOE WIH YCIOBHOE HaUMEHOBAHHME I'PY300TIIPABH-
TeJsl U HAMMEHOBAHME ITyHKTa OTIIPaBJICHHUS;

¢ HMHOOPMAIIMOHHBIMU HAAIMHUCSIMH - MAaCChl OPYTTO U HETTO IPy30BOI0 MECTa B KHJIOTPaM-
Max, rabapuTHbIE pa3Mephl IPy30BOrO MECTa B CAHTUMETPax M 00beM I'py30BOr0 MeCTa B
KyOMUYECKUX MeTpax.

TpancnopTHas MapkUpOBKa HAaHOCUTCS Ha (aHEpHbIE WIM METaJUIMYecKHe SApibIku. [lops-
JIOK PacroJIOKEeHUs MAPKUPOBKU Ha OJTHOW M3 O0KOBBIX cTeHOK cooTBeTcTBYyeT ['OCT 14192. Jlo-
ITyCKAeTCsl HAHOCUTh MAPKUPOBKY HEMOCPEICTBEHHO Ha Tapy. MapKUpOBKY HAaHOCAT KPacKOH IO
TpadapeTy WiH OT PYKH OBICTPO BBICHIXAIONIEH, BOJIOCTONKOM, CBETOCTOMKOM, CONECTOIKOM Kpac-
KOH, IPOYHOM Ha cTHpaHHe U pa3mbiBaHue. OCHOBHBIE HAAMCH HaHOCcATCA BbicoToi 30 mm. [lo-
MOJIHUTENIbHBIE U NH()OPMALIMOHHBIE HAANUCH HAHOCATCS BBICOTOM 10 MM.

[Tocne yxmanku MoayJiel B TapHBIM SIIMK, MOCICIHANA OOTATHBAETCS MO TOPIIAM CTaJbHOM
nenbHoi JeHtoil ceuenueM 0,4x20 MM u miiomOupyetcs. [1nomObl 1715 mpeoTBpaIieHus oT Mo-
BPEKICHUS NMPHU TPAHCHOPTUPOBAHUH PACIIONATAIOTCS B TIIYXUX OTBEPCTUSX OOKOBBIX CTEHOK U
3aIUIIAI0TCS CKOOaMHU.

B Teuenue rapaHTHIHOrO Cpoka MOTPEOUTENh JOKEH COXPAHATh YMAKOBKY (YyIaKOBOUHBIN
U TPAHCIIOPTHBIH SIIUKHU), B KOTOPOI MPUOBLIN MOy JIN.

Poccus, Mockea, Illenkosckoe ut., 77. @+ Fax : (495)460-3844 , (495)460-4059. E-mail: Emicon@dol.ru. 7



K Monyns HART-myastumiekcopa CI-32A

2  HCHOJIb30BAHME I10 HASHAYEHHIO

2.1 3KCI’[J’IyaTaHI/IOHHLIe OrpaHH4Yc¢HUsL

[Ipu sxcruryatanuu MOayJIst HEOOXOIUMO CIIEIOBATh BCEM PEKOMEH/IAIMSIM B TTOJITHOM COOT-
BETCTBUU C pazaenaMmu Hactosmiero P3. Kpome Toro, Heo6X0AMMO BBITIONHATH MECTHBIE HHCT-
PYKLHHU, JEHCTBYIOLIKE B JAHHON OTPACIH MPOMBIILICHHOCTH.

2.2 IMoaroroBka MoayJisl K HCNOJIb30BAHUIO

Ilocne momydeHwus, JUIMTEIBHOIO XPAaHEHMs WM TPAHCIOPTUPOBAHMS MOJIYJIEM B TpaHC-
HOPTHOH Tape He0OXOAUMO NMPOU3BECTH BHELITHUI OCMOTP TPAHCIOPTHOT'O U YKJIAJOYHBIX SIIUKOB
Y TIPOBEPUTH LIEIOCTHOCTD YIIAKOBKH.

[Tpu oOHapyXeHUU HApYyIIECHHS LEIOCTHOCTH TPAHCIOPTHON WM YKIJIAZOYHOH Tapbl HEOO-
XOJUMO COOOLIUTh O HapyUIEHUM NPEJUpUATHIO - M3rOTOBUTEN0. JlanbHeWinas sKcITyaranus
MOJyJIsl BO3MOYHA TOJIBKO € PAa3peIleHUs NPEAIPUATHS - H3TOTOBUTEIIS.

Ecnn 1enocTHOCTh Tapbl HE HapylleHa, MOIYJIb CIEAYET U3BJIEUb U3 YIAKOBKH, IIPOBECTH
BHEIIHUNA OCMOTP Ha OTCYTCTBHE MEXAHUYECKUX ITIOBPEKICHUHN U IIPOBEPUTH €0 KOMIUIEKTHOCTb.

B cnydae XpaHeHHs WM TPAaHCIIOPTUPOBAHUS MOAYJIS IPU TEMIEPATYpEe HUKE HYJISI Tpajy-
COB, BBIJICPXKAaTh €r0 B HOPMAJIBHBIX YCIOBHX B Te4eHHE 12 yacos.

2.2.1 Ilopsaook ycmanosku
[Ipu nepBOHa4YAILHON yCTAaHOBKE MOAYJIEH CIEAYET BBIIIOJIHUTH CICIYIOIUE JCHCTBUA:

» llepen HayasioM MOHTa)ka MOJYJb CIEAYET OCMOTPETH IEIOCTHOCTH AIIEMEHTOB
I1aThl, IEYaTHBIX IPOBOJHUKOB M OTCYTCTBUE NOBPEXKICHUN Pa3bEMOB;

» C momomipio MHUKporepekitodareneid SAl clieayeT yCTaHOBUTH CKOPOCTh HH-
dopmanoHHOTO 0OMEHa (CM. TabuuIy 2);

» Ecim HeoOXomauMo ¢ MOMOIIbI0 mepembrdek J1...J6 MpowW3BECTH COTrIacoBaHUE
buzndeckoi muHuKM nHPopManoHHoro oomeHa RS-485.

Ta0nuua 2
CkopocTb nepe- MUKPOIIEPEKJIFOYATEJIN SA1
Jadqu, OuT/c 1 2 3 4
2400 OFF OFF OFF OFF
9600 ON OFF OFF OFF
38400 OFF ON OFF OFF
115200 ON ON OFF OFF
230400 OFF OFF ON OFF
460800 ON OFF ON OFF
921600 X ON ON OFF

Poccus, Mockea, Illenkosckoe ut., 77. @+ Fax : (495)460-3844 , (495)460-4059. E-mail: Emicon@dol.ru. 8




K Monyns HART-myastumiekcopa CI-32A

2.3 Hcnosb30BaHue MOIYJIA

[Ipexne ueM HayaTh pabOTy C MOAYJIEM, HEOOXOJMMO O3HAKOMHTBHCS C HKCIUTYyaTallMOHHON
JIOKYMEHTallue U KOHCTPYKIIMEH MOy JISL.

IIpucoenHenre U OTCOEAVMHEHNUE PAa3beMOB MOAYJS JOJDKHO NPOU3BOAUTHCA NPU OTKIIIO-
YEHHOM ITUTaHWH.

3 TEXHHMUYECKOE OBCJIYKUBAHHUE

PaboTraromuit MOAyIb TEXHUYECKOTO 00CTYKUBAHHSI HE TpeOyeT.

4 TEKYIIAHA PEMOHT

Mopynp SBAsS€TCS BOCCTAHABIMBAEMBIM U PEMOHTHO-IIPUTOAHBIM U3JenueM. B nepuon skc-
TUTyaTaluy B cIydasx, He TPeOYIOIIMX 3aBOJACKOT0 peMOHTa (MU BbI30Ba OpUTaibl MPEIPUITHS-
W3TOTOBUTEIISI) IOTPEOUTENIO Pa3peliacTcsi CBOMMH CHIIAMH TPOU3BOANTH 3aMEHY BBIIIC/IIETO U3
CTpOst MOJTYJIsI ¢ uctioiab3oBanuem 3UII.

CBenieHHsT 0 HEMCIPABHOCTAX 3aHOCATCA B pasziedl “YueT HEMCIPaBHOCTEN MpHU AKCIUTyaTa-
MK’ Macmopra.

S THPABUJIA XPAHEHUA

XpaHeHHe MOJyYJIsl MOKET ObITh KPATKOBPEMEHHBIM (FapaHTUHHBIM) U JUINTENIBHBIM B OTall-
JMBAaE€MOM XPaHUJIMILE.

I"apaHTHiItHBIN CPOK XpaHEHUS MOYJII C MOMEHTA U3TOTOBJIEHHUS: 2 TO/1a.

CpoK JUITMTENBHOTO XpaHEHUSI MOAYJISl B OTaluIMBaeMoM Xpanuiuiie: 10 ser.

IIpu XpaHeHNN MOIYJIA CIELYET BBIACPKHUBATH CICAYIOIUE ITapaMeTPhl OKPYIKaOLEn cpe-
JBL:

- B OTaIUIMBAEMOM XPaHWIMILE TeMIlepaTypa BO3JyXa JOJDKHA ObITh B Mpeaenax OT IUTIOC

5°C nmo mroc 40°C, oTHOcHUTENbHAS BIaXXHOCTH 10 80% mipu Temmneparype tioc 25°C 6e3

KOHJICHCALIUH BIIArH;

- coJiepKaHre KOPPO3UHHBIX areHTOB B aTMoc(epe XpaHUIUINIA He JODKHO MPEBbIIIATh!

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

Monynb nepen 3aKkiagkod Ha JIUTEIbHOE XpaHEHHUE (10 MCTEUEHUM I'apaHTHIHOIO CpOKa
XpaHEHHS) IOJDKEH OBITh MIEPEKOHCEPBUPOBAH.

KoncepBanus nomkHa MpOBOJUTHCS B MOMEIICHUH MPU TemIiepatype Bo3ayxa rmioc 20°C
+5°C u oTHOCUTENBHOU BIaKHOCTH He Oosee 70% Oe3 pe3kux konebaHuit Temnepatypsl. [lome-
IIEHUE JI0JDKHO OBITH 3aIUIIEHO OT MPOHUKHOBEHUS B HETO aTMOC(EPHBIX OCAJKOB U KOPPO3UOH-
HOAKTUBHBIX ra3oB (XJIOp, CEPOBOJIOPOJI, AMMHAK, CEPHUCTHIN ra3 u np.). [Ipu nposenenun padbot
10 TIEPEKOHCEPBAINH ClIeTyeT coOmonaTh TpedboBanms 6e3omacHoctu o ['OCT 9.014.

Poccus, Mockea, Illenkosckoe ut., 77. @+ Fax : (495)460-3844 , (495)460-4059. E-mail: Emicon@dol.ru. 9



K Monyns HART-myastumiekcopa CI-32A

6 TPAHCIIOPTUPOBAHUE

TpancnopTHas Tapa U ynakoBKa 00€CHEUMBAIOT COXPAHHOCTh MOJIYJIS MPHU TPaHCHOPTUPO-
BaHWU BCEMHU BHJIaMU TPAHCIIOPTA: aBTOMOOMIIbHBIM, JKE€JI€3HOAOPOKHBIM, BO3AYIIHBIM (IIPH yC-
JIOBHH Pa3MEIEHUsI MOIYJIS B TEPMETU3UPOBAHHOM OTCEKE) B COOTBETCTBHHU C MPAaBUIIaMU TpPaHC-
MOPTUPOBAHUS IPY30B Ha COOTBETCTBYIOIIEM BHUJE TPAHCIOPTA U IPU XPAHEHUU €r0 B TECUECHUE
CPOKOB, YKa3aHHBIX B pasjene 5.

TpancnopTHas Tapa NMPEACTABISIET COOOM MOMATHI HEPa30OPHBINM TJIOTHBIN SIIUK C TOPIIE-
BBHIMH CTEHKaMH, COOpaHHBIMH Ha YEThIpEX IJIaHKaX. BHYTpeHHHE CTEHKH sIuKa OOUTHI (BBI-
ctinansl) Oymaroit BY-b mo I'OCT 515-77.

[Tocne yxmanku MoayJel B TapHBIN SIIUK, TOCIECIHANA OOTATHBAETCS MO TOPIAM CTaJbHOM
nenpHoM JeHToi ceuenueM 0,4x20MM u tuoMmOupyetcs. [ImomMOBI A1 IpeaoTBpaIieHus: OT To-
BPEXKJIEHUS TIPU TPAHCHOPTHUPOBAHUU PACIIOTATalOTCS B TIYXUX OTBEPCTUSAX OOKOBBIX CTEHOK U
3amMIaTcs ckodbamu. Ilepen ymakoBKOM B TPaHCIIOPTHYIO Tapy MOJIYJIHM MOMELIAIOTCS B yKiIa-
JOYHEIN SIIUK.

3a30pbl MEKIy CTCHKaMH SIIIUKOB 3aIlONHSIOTCS rodpupoBaHHbiM kapToHoM T-30 T'OCT
7376-77.

VYK1agouHbli MUK MpeacTaBiseT codboit GyTisip u3 roppuposannoro kaprona T-30 TOCT
7376-77.

[Ipu TpaHcmOpTUPOBAaHUM yHAKOBKAa MOJYJIA JOJDKHA OBIThH 3allMIIEHa OT MPSMOTo BO3JEH-
CTBUS aTMOC(EPHBIX OCATKOB.

TpaHncnopTupoBaHuEe BCEMHU BUIAMU TPAHCIIOPTA MOXKET IPOBOJUTHCS B CIEAYIOIIUX YCIIO-
BUSIX:

1) TemmepaTypa okpyskaromiero Bozayxa ot Munyc 60° C go mmoc 60° C;

2) oTHOcHUTENbHAs BIaxkHOCTh 98% npu Temnepatype mioc 25° C;

3) armocdepnoe gasnenue ot 12 xlla (90 mm pt.ct.) no 100 kITa (750 MM pT.cT.).

[Ipu norpyske u BBITpy3KE MOAYJIU HE OpocaTh, cOOIIOAaTh MEPHI MPEAOCTOPOKHOCTU OT
MTOBPEXKICHHSI TAPHOTO SILIUKA.

[Tocne morpy3ku B TPaHCHOPTHOE CPEACTBO SILIUK 3aKPEIUISIETCS € LEeJIbI0 UCKIFOYEHUS BO3-
MO>KHOCTH €TI0 ITPOU3BOJIBHOTO NEPEMEILEHUS.

7 HNPABUJIA O®POPMJIEHUA 3AKA3A

[Ipu odopmneHnn 3akaza Ha MOIYyJb B OJaHKe 3aKa3a HEOOXOIMMO yKa3aTh CIEAYIOLIUE
JAaHHBIC:

e “HaumeHoBaHue” - yka3bIBa€TCs MOJIHOE HAMMEHOBAHHUE MOIYJIS;

e “Kon-B0” - yKa3bIBaeTCsl KOJIMUECTBO MOCTABISEMbIX U3/ JAHHOTO HAUMEHOBAHUSI.

Kpowme Toro, B O1aHke 3aka3a MOT'YT ObITH OTOBOPEHBI OCOOBIE YCIIOBHS IOCTAaBKU MOAYJIEH.
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Ipuioxenue E

INEPEYEHDb JTOKYMEHTOB, HA KOTOPBIE IAHbI CCBIVIKHA

O0o3Ha4yeHUE TOKYMEHTA

HaumeHoBaHMe JOKYMeEHTA

TOCT P 51841-2001
(MDK 61131-2-92)

[Tporpammupyembie KOHTpoJuIephl. OOIIMe TEXHUYECKUE Tpe-
OOBaHUs U UCTIBITAHUSI.

AJII'B.420609.004 11

[TakeT NpPUKIAIHBIX TPOTPaMM TECTHPOBAHUS KOHTPOJUICPOB
9K-2000, DCS-2000 u DCS-2001. PykoBOACTBO 1O TECTHPO-
BaHUIO, HAJIAJIKE M PEMOHTY MOJTYJICH.

WHTerpupoBaHHas cHCTeMa pa3pabOTKH MPHKIATHOTO IPO-
rpammuoro obecriedenuss CONT-Designer for Windows. Py-
KOBOJICTBO IIPOTPaMMHUCTA.

Onucanue ¢ynkauii 6ubmmoreku MODULE.LIB. PykoBo-
JICTBO TOJIb30BaTEIIsI

AJII'B.420609.001 M1

VHUBepcallbHble IPOrpaMMHPYEMbIE TMPOMBILIUIEHHBIE KOH-
Tposuiepsl cepun 9K-2000. Meronnka oBepKHu.

I'OCT 26828 W3nenust MalmmHOCTPOEHUST M MPUOOpOCTpoeHusi. Mapkupos-
Ka.
I'OCT 21552 CpenctBa BBIMHUCITUTENLHON TeXHHKU. OOIIHE TEXHUUYECKUE

TpeOOBaHus, MpaBUia MPUEMKH, METOAbl UCIIBITAHUM, MapKHu-
POBKa, YIIAaKOBKA, TPAHCIIOPTUPOBAHUE U XpaHEHHE.

I'OCT 12.2.003-91

O6opynoBanue pousBoAcTBeHHOE. O0IIMe TpeboBanus 6e30-
HACHOCTH.

I'OCT 27.003-90

Hagexxnocts B TexHuke. CoctaB U oOmIMe MpaBuia 3aJaHUS
TpeOOBaHUI 1O HAICIKHOCTH.

I'OCT 27883-88

CpenctBa U3MEpEHUs] U yIPaBICHHUS TEXHOJIOTHYECKUMHU MPO-
neccamu. HanexHocts. O0mue TpeOGoBaHUS U METOJbI UCIIBI-
TaHUU.

I'OCT 14192-96

MapkupoBKa rpy3oB.

I'OCT 515-77

Bbymara ynakoBo4yHass OMTyMHpOBaHHas U jaerteBas. TexHuye-
CKHE YCIIOBUSL.

I'OCT 7376-89

Kapton rodpuposansslif. O0O1He TEXHUYECKHE YCIOBUS.
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