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Hacrosimiee pykoBoicTBO 110 skcmutyaTtanuu (PD) pacmipoctpansercst Ha Bce MOAUBUKAITIT
MOyl BBOJIAa-BbIBOJA NUCKPETHBIX curHanoB [OD-31A (Moaynb) U mpeaHa3HAYEHO AJsl O3Ha-
KOMJICHUS JIML, KCIUTyaTUPYIOLUIMX MOJYJIb, C €r0 YCTPOHCTBOM, MPUHIMIIOM pabOThI, OCHOB-
HBIMU IIpaBUJIaMU SKCILTyaTalluu, O6CJ'IY)KI/IB3,HI/I$I, XpaHCHUA U TPAHCIIOPTUPOBAHMA.

JIOKyMEHT COJEPKHUT TEXHUYECKHE XaPaKTEPUCTHKH MOJIYJIA, a TakkKe HH(opMaIuio, He-
00XOIMMYIO TTOJIB30BATEITIO JJIs TIPABUIIBHOTO MOIKITFOYCHUS MOIYJISL.

Jl1is Gosee MOTHOTO MPECTaBICHUs O paboTe Moayss B PD mpuBeneHa CTPyKTypHAsl CXe-
Ma MOAYJISI M €€ OTMCaHue, CXeMa TOIKITIOUEHHSI, IIOKOJIEBKA Pa3beMOB.

K pabote ¢ MomysieM I0MyCKarOTCS JIHIA, U3yYUBIIHE HACTOSIINNA JOKYMEHT U COOTBETCT-
BEHHO aTTECTOBaHHbIE.
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Mopysnb BBOJIa-BBIBOAA TUCKPETHBIX cUrHaimoB [OD-31A

1 OIIMCAHME U PABOTA

1.1 Ha3nayenue MoayJIst

[TonHOE HauMeHOBaHUE MOTYJIS:

Moayab BBoaa-BbIBOAA NMCKPeTHBIX curHaoB IOD-31A AJII'B.426438.144.

Monynb mpenHa3HaueH A7 padOThl B COCTAaBE paclpeleNieHHBIX CHCTEM YIpaBJICHHS U
UMEET JBE M30JIMPOBAHHBIC TPYIILI KaHaoB. [lepBas rpyrmmna mpeacraBisieT co0oil 8 kaHAIOB JTuC-
KPETHBIX BXOJIOB, MMEIONIAsi OTJACIbHBIM UCTOUHUK uTanus 24 B. JlaTyuku moAKIIOYArOTCs K BXO-
JlaM MOMYJISA 1Mo cxeme “o0muii Mmunyc”. Kaxaplii BX01 MOIYJISI UMEET MPOCTYIO 3alUTy OT Tepe-
rpy3KH (MOIIHBIE TIOMEXH, Pa3psiibl, CTATHUKA, CIy4YaiiHOE MOMaJaHue MOCTOPOHHETO HAMPSIKEHUS)
¥ KOHTPOJIb JIMHUU CBSI3U C JAaTYUKOM Ha OOpBIB U KOPOTKOE 3ambikaHue. [loporu cpabareiBaHus
(“o6ppiB muHMK”, “BBIKJI”, “BKJI”, “3aMblxanue TMHUK) 3a/1at0Tcs porpamMmHo. Bropas rpynna
MpesCTaBiIsieT co00i TPU TajJbBaHWYECKH H30JIMPOBAHHBIX OT CHUCTEMHOW YacTH KaHala BBIBOAA
CUTHAJIOB MepeMeHHoro Toka 220 B, n1Ba u3 KOTOpBIX paboTalOT Ha 3aMbIKAaHUE pelie, a TPETUi co-
JEP>KUT BBIXOJIbI IEPEKUIHON TPYTIIBI pelie (3aMbIKAaHHE U Pa3MBIKAHHE).

Mopynb sBIsI€TCS BOCCTAHABIMBAEMBIM W PEMOHTHO-TIPUTOJHBIM HU3JIETUEM, TMpPETHA3HA-
YEHHBIM JUISI KPYIJIOCYTOYHOM HEMpPEepBhIBHOW SKCIUTyaTalldd C BO3MOXHOCTBIO MHOTOKPATHOTO
BKJIFOUEHUS U BBIKJIFOUEHUS DJIEKTPONUTAHUS B TEUCHUE CYTOK.

PaGoune ycnoBus 3KCIUTyaTalluu:

e TeMIepaTypa OKpy:karomiero Bozayxa ot -25° C no +60° C (6e3 KoHIeHCAINH BJIaru);

® OTHOCHTEJIbHAS BIAXKHOCTh BO31yXa 110 85% mnpu Temneparype +25° C;

e arMocdepHoe masienue ot 84 no 107 klla.

1.2 TexHu4yecKHe XapaKTePUCTUKH

OcHOBHbBIE TEXHUYECKUE XaPAKTEPUCTUKUA MOIYJIsI IPUBEICHBI B Tabmuile 1.
Tabmuna 1

HanmenoBanue napamerpa

3HavyeHue mapamerpa

Hanpsbxenue nuranus moayis, B 18...36
KoandecTBo KaHaI0B BBOJA 8
Jlnana3oH n3MepeHnsi BXOAHOTO HaNpsKeHUs KaHaja BBoja, B 0...36
MaxkcuManbHBIH BXOJHOW TOK Ka)KI0To KaHajia BBOJa, MA 8
[TocTosiHHAsI BpeMEeHH BXOJIHOTO (GMIBTpa KaHAJIa BBOJA, MC 5
KonndecTBO KaHAJI0B BEIBOJIA 3
MakcuMaJIbHBIN TOK KOMMYTAIlUK PEJIEUHOTO BBIX0JIa, HE MEHEe, A 5
MakcuMaabHOE HapsKeHHE KOMMYTallMK BbIXO/I0B, HE MeHee, B 300

BaHII/ITa oT HecaHKIII/IOHI/IPOBaHHOFO ITOBBIIIICHU A
BXOJHOTO HanpspbkeHus 10 S00B

HMEETCA HA BX0A¢C
KaXKJ0ro kKaHajia BBoaa

WHuTepdeiic, nBa kaHana RS-485
[TpoTokon nHGOPMALMOHHOTO 0OMEHa 10 HHTep(eHCHBIM KaHAJIaM MODBUS
I"anpBaHMYECKas N30JIAIHSA 00BEKTHON W CHCTEMHOM yacTel, B, He MeHee 1000
["anpBaHMuECKas M30JSIMS HHTEPGEHCHOM YacTu OT cucTeMHOH, B 1000

1.3 ¥YcrpoiicTBo 1 padora
1.3.1 Koncmpykuusa mooyns

Buewnuit Bug Moy okasaH B npuioxkeHuu A. KOHCTpyKTHBHO MOZyJb BBIIIOJIHEH B BU-
Jleé MHOTOCJIOWHOM MEYaTHOM IUIATHI C 3aKPEIUICHHONW Ha HEW METaUIMYECKOM KPBIIIKON - SKPaHOM.
Ha nmuneBoil cTOpoHE MOIJIA HAXOAUTCA METAJUIMYECKAsl IUIAaHKA, HA KOTOPYIO BBIBEJICHBI DJIEMEH-
Thl MHIUKALMK, [10JIb30BaTEIbCKUNA pazbeM XP1, BUHTBI KpEeIUIeHNs: MOyl K KOPIIyCy Kapkaca U
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PYUYKH IUIsl yaoOCTBa M3BJICUYECHHS €ro W3 Hero. Ha 3amHeit 4acTu MOAYJss HAXOIUTCS CHCTEMHBIN
pazbem XP2, ¢ TOMOIIBIO KOTOPOTO MOJYJIb MOJKIIIOYAETCS K MarucTpaiu KapKkaca.

1.3.2 Ilpunyun pabomut

CtpykTypHas cxema MoJyJis, TOKa3aHHasl B NPUJIOKEHUU b, copepxut cienyroume QpyHK-
LIAOHAJIbHBIE Y3JIbL:

e cxeMmy 3amuThl U puibTpanuu, C30;

e BXOJHOU KomMMyTarop, BK;

MaciTabupyoumii ycunureias, MY
aHanoro-nugpoBoi mpeodpazosarens, AL
pErucTpsl ynpasieHus u cocrosinus, PY, PC;
dbopmuposarens curHana INHIBIT, CO INH;
BBIXOJIHOM KITt04, K;

cxeMy KOHTpoJia BeixoaoB, CKB;

BTOpPUYHbIEC UCTOUYHUKHU ntuTanus, UI11, UT12;
Mukponpoueccop, LITY;

onromnapsl, OII;

[IpuHumn paboTbl MOAYJSL COCTOUT B cieayroueM. [IMCKpeTHbIE CUTHAJIBI OT BHELIIHUX J1aT-
yukoB noctymnarT Ha C3®. [Tonyuennoe Hanpspkenue ¢punbTpyercs [-o6paszabim RC dunsTpoM u
nonaercs Ha Bxoa BK, co6panHoro na mukpocxeme DGS508. [lanee, curnan yepe3 MY nocrynaer
Ha Bxoa AL tuma AD7893-2, umeromero mkany 0B...+2.5B. Koaddunment nepexaun MY BbI-
OpaH Tak, 4YTO MpU MaKCUMaJbHOM CHUTHaje Ha Bxoje Moayis (36B), nanpsxenue Ha Bxoge ALIL
paBHO npumepHo 2,5B.

BennunHbl BXOAHOTO CHTHaja, IPU KOTOPBIX COCTOSIHUE BXxona ompexaensercs kak “BKII,
“BBIKJI” (moporu netnu ructepesuca), “OBPbIB” nin “KOPOTKOE 3AMbBIKAHUE”, 3anatorcs
pabodeil mporpaMmMolt MOAyYIIs Tpy aHam3e cuuTaHHBIX U3 AL[Il JaHHBIX ¥ MOTYT UMETH JIFOOBIC
Tpebyembie 3HaueHus. [1o ymomuanuro nmopor “BKJI” paBen 3/4 mxkansl (mpumepno 18B), a mopor
“BBIKJI” paBen 1/4 mkansl (mpumepHo 6B).

Kontpons cunrannsix u3 AL naHHBIX MO3BONISET 3aUKCHPOBATH OOPBIB MM KOPOTKOE
3aMbIKaHUE JINHUU CBSI3U C JATYUKOM. {71 MOAEPKKU 3TOM BO3ZMOXKHOCTH MapaljieIbHO TaTYUKY
caeayet noakimoounth pesuctop R1 15xOwm, 0,25BT, 5%, a nociaenoBarenbHO ¢ JaTYUKOM PE3UCTOP
R2 470 Owm, 0,25BT, 5%, kak noka3zano B IIpunoxenun I'. DTu pe3ucTopsl 10MKHBI ObITh YCTaHOB-
JICHbI HETIOCPEJICTBEHHO BOJIM3H JaTUMKA — J0 JIMHUH €0 CBSI3U C MOJyJIEM.

B BbIxOHY!O Tpynmy nu(poBbIE JaHHBIE TOCTYMAIOT U3 PErUCTpa YNPaBICHUS, BBIXObI KO-
toporo ynpaBisioT coctossaueM K. Ilocnennue, coopansl Ha pene GO6R-1 dupmber OMRON. Bri-
XOJIHbIE KaHAJbl OJMH U J[BA MPEICTABISIOT cOOOW HOPMaJIbHO PA30OMKHYTHIE BBIXOJBI IBYX pele.
Tperuii kaHan — BeIxosI pene, rae CC — obmuit Berxoa, NC — HopManbHO 3aMKHYThINH, NO - HOp-
MaJIbHO Pa30MKHYTBIMN.

Monyne conepxkut cxemy (opmupoBanus curHaiga INHIBIT. [lanubiii cursam B ciyuae
c00s pabOTHI MOJTYJISI BHIKITIOYAET BBHIXOIHBIC KITFOUH.

CKB 1no3BosileT ONepaTUBHO OTCIIEKMBAaTh MCTUHHOE COCTOSHUE JPaiBEPOB BBIXOIHBIX
KIIFOUYEH U MPUHATH HEOOXOIMMBbIE MEPHBI ITPH UX HECOOTBETCTBUU 0’KUJAEMOMY 3HAUEHHUIO.

Cxema MHIMKAUU MOAYJIS OTOOPa)KaeT COCTOSIHUE Ka)KJOTO BXOJHOTO M BBIXOJHOIO KaHa-
noB. Ceuenue muaukaropa «ERROR TEST» xapakrepusyer OMmMOKY CaMOTECTHPOBAHUS WM
cpabartbiBanus cxembl (popmupoBanus curHana INHIBIT. Bpems cpabateiBanust curnana INHIBIT
(BpeMs ¢ MOMEHTa OKOHYaHHUs cOpoca cxeMbl (pOpMHpPOBAHUS, 10 BOSHHUKHOBEHMSI CUTHAJa) CO-
crapisieT 450 mc. CBeuenne unaukatopa « ERROR LINK» xapaktepusyer OTCyTCTBUE CBSI3H MO-
IyJis 1o 1ByM uHTepdelicHbIM kaHamam RS-485.

B kaudecTBe ympaBIAIOLIETO YCTPOHMCTBA HCIOJB3YyETCS MHMKpOKOHTposuiep ATmegal62
¢upmbr ATMEL. MUKpOKOHTpOJIIEp pabOTaeT B PEKUME MHKPOIIPOLIECCOPa, T.€. GOPMHUPYET TpU
IIUHBI YIIPABJICHUS: MUHY aapeca (8 pa3psnoB), MHUHY JaHHBIX (8 pa3psioB), MIMHY CHHXPOHM3A-
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nuu (curHansl ALE, WR, RD). Ynpasnenue BbIXOJHBIMH KaHAJIAMH TPOU3BOJIUTHCS C TTOMOIIBIO
perucrpa ymnpasieHus. BBOJ NaHHBIX C BXOJHBIX KaHAJIOB B MUKPOIPOLIECCOP BBINOJIHAETCS IO
cpenctBaM BcTpoeHHoro B LIITY untepdeiica SPI. Ha Bxox peructpa cocTosSHUS 3aBEICHBI CUTHA-
Tl KOHTPOJISL paboThl ApaiiBepoB BhIXOAHBIX Kitouer, curnan INHIBIT u curnan Hanuuust nura-
Hus, PA.

Hapsny ¢ LIITY monyns uMeer cynepBu3op MUTaHUA, COBMELICHHBIN C OXPaHHBIM TaMEpPOM
Watchdog. Eciiu B Teuenue 1,6 cekyHAbl HE MPOMCXOTUT MPOrPAMMHOMN MOIJEPKKH OXPAHHOTO
TaiiMepa, IPOUCXOIUT anmnapatHbiii copoc LIITY.

HuTepdeiicHble KaHAIbl MOYJI 00pa3yroTCs ABYyMsl MOCJIEN0BAaTEIbHBIMU TOPTAMH MUKPO-
koHTposuiepa, USARTamu. Brixogst USARToB coeauHeHsl ¢ GopmupoBatessiMu nHTepgeiicoB
RS-485. B xauectBe ¢opmupoBareneid MHTEp(EHcoB HCIONb3yI0Tcs Mukpocxembl ADM2587E
¢upmsl ANALOG DEVISES. Oco6eHHOCTBIO JaHHBIX MUKPOCXEM SIBJIETCS COJEP)KaHUE BHYTpPU
KOpITyca TBEPAOTEIBHOIO TpaHc(opMaTopa, KOTOPhIH 00ecrednBaeT rajlbBaHUUECKY0 HU30JIALHUI0
CHUCTEeMHOMN 4acTH MOJYJIsl OT UHTEepPEHCHOM.

WntepdeiicHble kaHaTbl UMEIOT TEPMHUHAIBHBIC PE3UCTOPHI, MPEAHA3HAYCHHBIE IS COTJIa-
COBaHUs JIMHUN CBSI3H, MOJKII0OUYaeMbIX K Moy t0. Homunans! pesucropoB 120 Om. Tonkmrouarot-
¢4 OHU K JIMHUSAM A U B ¢ moMomnpio nepemeruek J6 nnsa kanana 1 u J7 pis kanana 2. JlanHele ne-
PEMBIYKH JTOJKHBI YCTaHABIMBAThCS, €CJIM MOAYJb SIBISETCS NEPBBIM MM NOCIEAHUM YCTPOWCT-
BOM B CE€TU. B cocTaBe KpoCCOBOM ILIATHI TAK)KE€ UMEIOTCS TEPMUHAIBHBIE PE3UCTOPBI, KOTOPHIE
MOAKIIOYAIOTCA K CETH IepeMbluKaMu. ECiIM NCTIOIB3YIOTCS IEPEMBIUKH, PACIIOIOKEHHBIE HA KPOC-
COBOH IUIaTe, TO Ha MOJYJIE MOKHO MX HE yCTaHABIMBaTh. [Ipy OTCYyTCTBHM Iepefavyn AAHHBIX IO
cetu mukpocxembl ADM2587E HacTpoeHbl Ha nipueM. Bo Bpems BKIIOUEHUs MepelaTYuKa MUKPO-
CXEMBbI MEPEXOAT U3 NMACCUBHOTO COCTOSIHMS B aKTUBHOE, YTO IIPUBOJUT K BOSHUKHOBEHHUIO IEpe-
XOJIHBIX TpoleccoB B ceTH. s ycTpaHeHUs MOJOOHBIX SIBICHUNH MOAYJb COAEPKUT PE3UCTOPBI,
KOTOpBIE MOJCOEIUHSIOT JIUHUU A MHTEPPEHCHBIX KaHAJIOB K IOJOXHUTEIbHOMY BBIXOJLY HHTEp-
(eiicHOro UCTOUHUKA MUTaHus, JUHUIO B Kk orpunatensHoMy. Ilepembruku J2 u J3 mogkiroyaror
JUHUM A KaHaJOB 1 ¥ 2 COOTBETCTBEHHO, epeMbluku J4 u JS noaxmoyarot 1uHuM B.

CereBas anpecaliys ONpPENENsIeTcs MECTOM YCTaHOBKM MOJyJIS B KapKace U HOMEPOM Kap-
Kaca. B enquHON ceTH MOKET HaXOAuThes 10 8 KapkacoB. Ha KpOCCOBBIX I1aTax €CTh MEPEMBIYKH,
KOTOPBIMHM YCTaHaBJIMBAIOT aJpec KapKaca. JTU NEPEMBIYKH COECIUHEHBI C BXOJAaMHU MUKDPOKOH-
tposepa (curnansl ADRB2... ADRBO). Curnanst ADR3...ADRO 310 komoBas KOMOMHAIM, KO-
TOpasi ABJISETCS CETEBBIM aIpECOM MOAYJS B Kapkace. DTU CUTHAIbI (POPMHUPYIOTCS COSIUHEHUEM
KOHTaKTOB CHCTEMHOT0 pazbema (XP2) ¢ cucremHon oOmieit mmHoi Moayist. CoequHeHre BITOI-
HEHO MEeYaTHBIM MOHTaXXOM Ha KpoccoBoi miate. KpaiiHee JIeBO€ IIIAaTOMECTO UMEET HAUMEHBIINN
aapec.

CKOpOCTh nepeiaur JaHHBIX 10 HHTep(EHCHBIM KaHaJIaM 331aeTCsl MUKPOTICPEKITIOUaTeNIeM
SA1. B tabGaure 3 mpeacTaBiIeHO COOTBETCTBUE COCTOSTHUN MUKPOTIEPEKITIOUATENIeH CKOPOCTSIM T1e-
penaum.

Monynb COAEpKUT CUCTEMY HHIMKAILlMM, BBINOJIHEHHYIO Ha cBeroauoaax. CBeToaMoibl
OUT1...0UT3 3eneHOr0 CBEUCHMsI XapaKTEPHU3YIOT COCTOSHHWE BBIXOAHBIX KaHaioB. Ecim awon
CBETUTCS, OTO O3HAYa€T, YTO BBIXOJAHOM KaHaJI B COCTOSHUM BKIIOYEHO. CBEUEHHE CBETOAMOJOB
IN1...INS8 (3eneHslii CBET) XapaKTepU3yeT COCTOSTHIE BXOJAHBIX KAHAIOB BKIIOYEHO.

Cseuenue nnaukaropa U (5)kenToe CBEUEHME) XapaKTEPU3yeT HATMUNE TUTAHUS MOAYJIS.

HNunukatop “TEST” (cBeyeHHE KpacHBIM IIBETOM) XapaKTEPU3YeT OIMIUOKH MPHU MPOXOKIIe-
HUM TeCTa MOZYJIs, T.€. HECOBMAIEHHsI KOHTPOJIbHON CyMMBbI KOJIOB IPOrPaMMHOI0 00O€CIeUeHUs U
HapylIeHne paboThl MPOrpaMMHOT0 obecrieueHus, HeT nmoaaepxku curnana INHIBIT.

Nuaukatop “LINK” cBEeTUTCS KpacHBIM LIBETOM, €CJIM MOJyJIb HE NEPEJAECT JaHHbIE HU I10
OJIHOMY MHTEp(ENCHOMY KaHaIy.

[Tutanue momyneit IOD-31A ocymecTBisieTcss HE CTAaOWIM3UPOBAHHBIM HAIPSKECHUEM
18..36 B. MomHocTb, moTpedisemMast MOAyJIEM OT HCTOYHHMKA MUTAHWUs, He MpeBbImaeT 3,5 BT.

Bropuunsie ucrounuku nurtanus UI11, UI12, raneBannueckn U30JUpYIOT MUTAaHUE MOAYJIS
OT CHUCTeMHOro ucToynuka nutanus. MII1, npeobpasys BXoaHOE HANpsDKEHHUE B HampspkeHue +12
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B, obecnieunBaeT muTaHuemM BXoaHYI0 Tpymmy moayis. W12, mpeoOpa3ys BXoJHOE HanmpsHKEHUE B
HanpspkeHue +5 B, obecnieunBaeT nmutanue MUGPOBBIX CUCTEMHON YaCTH MOJTYJIS

IHoxoneBkHu pa3zpeMOB MOYJIsl IPUBEACHBI B IIpUiioKeHnU B. IIpumMep noaxiatoyeHus BHEII-
HUX CUTHAJOB K BXOJaM MOJYJI M Harpy3ok K BbIX0JlaM MOAYJIS IpHUBEAEH B mpuioxxeHuu I'. Pac-
MTOJIOKEHUE NIEPEMBIUEK Ha IIaTe MOAYJIS ITOKAa3aHO B MPUJIOKEHHUH /.

1.3.3 Ilpozpammnoe obecneuenue

[Iporpammuoe obecnieueHre MOIYJs MperycMaTpuBaeT WH(OpMAIMOHHBIN oOMeH 1o MH-
tepdeticapiM kaHanam RS-485, nporokon MODBUS, koHTpoJ1b pab0TOCIOCOOHOCTH U UHTUKAITUIO
COCTOSIHUSI MOJTYJISI.

CrtpykTtypa peructpoB O3Y mMoayns, AOCTYMHBIX MOJIb30BATENIO, MPUBEAEHA B Ta0IHIIE 2.

Tabmura 2

00 Tun mogyns (= 26)

- B3BeIeHHBIN 0-i1 paspsn - ommbka SRAM

- B3BeJICHHBIN |- paspsn — ommbOka Flash

01 - B3BEJICHHBIH 2-if pa3psan - omubka EEPROM

- B3BeJIeHHBIN 3-i1 pa3psn — ommoka Inhibit

- B3BeJICHHBIN 1 1-11 pa3psig — HET NUTaHMs BXOJOB

02 WNHpaukaTtop nporpecca

03 OTtduibTpoBaHHBIE 3HAYCHHS BX0I0B (pa3psisl 0...7)

04 CuuTaHHbBIE 3HAYEHUS BBIXOAOB (pa3pssl 0...2)

05 Peructp coctosinus BHIXO/I0B:

- B3BeJIeHHBIE pa3psiasbl 0...2 — aBapuu Bbixosi0B 0...2

06 [TonoxutenbHblil ppoHT (pa3psiael 0...7, 3anepxkka 2,5 ¢)
07 OTtpunatenpabiid GpoHT (paspsnsl 0...7, 3anepxka 2,5 ¢)
08 WNunukatopsl K3 Ha Bxogax 0...7(pazpsiasl 0...7)

09 WNunukaTtopsl 00peiBa muHuK Ha Bxonaax 0...7 (pa3psasr 0...7
10 CueTdrK BHEITHUX COPOCOB (10 OXpaHHOMY TailMepy)

11 CueTynk cOPOCOB 1O MUTAHUIO

12 IIporpamMMHast Bepcust

13 3anuceIBacMble 3HAaYCHUS BLIXOI0B

1.4 MapkupoBka

MapkupoBka MOIyJA TOJKHA ObITh HAaHECEHAa HETMOCPEICTBEHHO Ha H3JeNie WIH Ha MpH-
KPETUISIEMBIN K U3JIEJIMI0 HAKJIAJHOW 3JIEMEHT U COAEPKATh:

e HauMEHOBaHME U (WIN) WUGP U3ACTUS;
® TOBApHBII 3HAK WK HANMEHOBAHUE TIPEATIPHUSTUS-U3TOTOBUTEIIS;
® 3aBOJICKOI HOMEP.

1.5 Tapa u ynakoBka

TpancnoptHas Tapa, B KOTOPOH MOCTABJISIOTCS MOAYJIH, MPEICTABIsAET COOON MOLIAThIM He-
pa300pHBI, MIOTHBIN SIIKMK C TOPLEBBIMUA CTEHKAMM, COOpAaHHBIMU Ha YeThIpeX MiaHkax. Ha smuk
HAHOCSITCSI OCHOBHBIE, JIOMOJTHUTENbHBIEC U NpenynpenutenbHbie 3Haku o ['OCT 14192. BayTpen-
HHUE CTeHKH suirka oouTsl (BbicTaanbl) Oymaroit BY-b mo 'OCT 515. Ilepen ynakoBkoii B TpaHc-
MOPTHYIO Tapy MOJYJIM OMELIAIOTCS B YKJIAAOYHBIN SIIMK. YKIaJAOUYHBIN SIIUK [IPEICTABISAET CO-
60i1 ¢pyTisap u3 roppuposanHoro kaprona T-30, TOCT 7376. B omHOM TpaHCIIOPTHOM SIIIUKE pa3-
Memaetcs 20 yKIaJouHbIX SIIUKOB.
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[Tpu HEOOXOAMMOCTH HOBOW TPAHCIIOPTUPOBKU YIAKOBKY MOAYJIEH clieyeT MPOU3BOAUTH B
HOPMAJIbHBIX KJIMMATUYECKUX YCIOBUAX B CIEAYIOMICH MOCIEA0BATEIbHOCTHU:
1. Kaxxnpiit MOy b 3aManBaeTCsl B MOJIMATUIICHOBBIN MaKeT M YKJIAAbIBACTCS B OTIACIbHYIO
KOPOOKY BMECTE C COMPOBOIUTEIIBHOMN JTOKYMEHTAIHCH.
2. Kopobxu ¢ moaymnsiMu B kKonndecTBe 20 IIT. YITAaKOBBIBAIOTCSA B YKIJIAOYHBIN SITUK. YK-
JaJIOYHBIN SMIMK TIOMenaeTcsl B TapHbId. [IpomMexyTku 3amoiaHuTe roppupoBaHHBIM KapTOHOM T-
30, TTOCT 7376;
3. TpaHCHOpPTHBIN SIUK MapKUPYETCSL:
-  MaHUMYJSAIMOHHBIMU 3HaKaMu: "boutcs ceipoctn”, "Bepx. He kanToBats", "OcTopokHO,
Xpynkoe";

- OCHOBHBIMU HAJIIIUCAMHU: MTOJIHOE UM YCIOBHOE HAMMEHOBAHUE IPY30MOayydaTess, MyHK-
Ta HaA3HAYEHMS C YKa3aHHUEM, IIpU HEOOXOUMOCTH, IIYHKTA MEPETPY3KH;

- JIONOJIHUTEJIBbHBIMU HAJMUCIMU: MOJHOE WM YCIOBHOE HAUMEHOBAHUE I'PY300TIIPABUTE-
71 © HAMMEHOBAHUE ITyHKTa OTIIPABJICHUS;

- uHG(OPMANMOHHBIMU HAAMUCIMU: MACChl OPYTTO U HETTO IPY30BOrO MECTA B KHIIOTPaM-
Max, TabapuTHBIE pa3Mephl IPYy30BOTO MECTa B CAHTHMETPAX M 00bEM IPy30BOTO MecCTa B
KyOHWYEeCKHX MeTpax.

TpaHcriopTHasi MapKUPOBKA HAHOCUTCS Ha (aHEpHbIE WM METalTn4yeckue spiabiku. [lops-
JIOK PACTIOIOKCHHSI MApPKHUPOBKU Ha OHOM U3 00KOBBIX CTeHOK cooTBeTcTBYeT 'OCT 14192 Ha Ta-
py. MapKkupoBKy HaHOCAT KpacKoil 1mo Tpadapery Uil OT pyKd OBICTPO BBICHIXAIOIIEH, BOJAOCTOM-
KOM, CBETOCTOMKOM, COJIECTOMKON KPacKOi, MPOYHOM Ha CTUpaHUE U pa3MbiBaHuE. OCHOBHbBIC HA-
MUCU HaHOCATCs BbicoTOM 30 MM. JlomonHuTeNbHBIE U UHGOPMAIIMOHHBIE HAJITUCH HAHOCSTCS BbI-
coroit 10 Mm.

[Tocne yxmanku Momysei B TapHBIU SIIUK, MOCICAHUN OOTATHUBAETCS MO TOPIAM CTaJIbHOU
neapHoM JeHToi ceuenneMm 0,4x20 MM u tuiomOupyertcs. [1momMOBI Ay IpeAoTBpalieHus OT TOo-
BPEXKJICHUS MPU TPAHCTIOPTUPOBAHUU PACIIONIATAIOTCS B TIIYXUX OTBEPCTHSIX OOKOBBIX CTEHOK U 3a-
[MUIIAI0TCA CKOOAMHU.

B TeueHue rapaHTUHHOTO CpoKa MOTPEOUTEIND TOJKEH COXPaHITh YIIAKOBKY (YIaKOBOYHBIN
Y TPAHCHIOPTHBIN SIIUKH), B KOTOPOM MPUOBUTH MOIYJIH.

2  HCHOJIb30OBAHME 110 HASHAYEHUAIO

2.1 DOxkcmiyaTaldOHHbIE OTPAHUYEHHS

[Tpu sxcrutyaTanu MOy HEOOXOAUMO CJIeI0BaTh BCEM PEKOMEHAALUSM B MTOJHOM COOT-
BETCTBUU ¢ pazaenamu Hacrosmiero PO. Kpome Toro, He0OX0OAMMO BBINOIHATH MECTHBIE HHCTPYK-
LMY, IEUCTBYIOIIME B JAHHOW OTPACIU MPOMBILUICHHOCTH, a TaKXe APYrue HOPMATUBHBIE JTOKY-
MEHTBI, OTIPEAEISAIONINE MPaBUiIa SKCILTyaTalluy AIEKTPOOOOPY 10BaHUS.

2.2 IloaroroBka MoayJifl K HCIOJIb30BAHUIO

[Tocne momydeHwusl, ATUTEIBHOTO XPAaHEHUs WM TPAHCHIOPTHPOBAHHUS MOAYJEH B TpaHC-
MOPTHOH Tape HeOOXOAMMO MPOU3BECTH BHEIIHUI OCMOTP TPAHCIOPTHOTO U YKJIAIOYHBIX SIIIMKOB
H IPOBCPUTH HECITOCTHOCTH YIIAKOBKH.

[Ipu oOHapyXKeHUU HAPYIIECHUS IIETOCTHOCTH TPAHCIIOPTHOW MJIM YKJIAJIO0YHON Tapbl HE0O-
XOJIUMO COOOIIUTH O HAPYIICHUHU MPEANPHUATHIO - U3TOTOBUTENO0. JlanpHeias sKCcITyaTaus Mo-
IyJIsL BO3MOXKHA TOJIBKO C pa3pelIeHUs IPEANPUATHS - U3TOTOBUTEIIS.

Ecnu 11e10CcTHOCTh Taphl HE HApyIIEHa, MOIYJb CJIEAYyET U3BJICYbh U3 YIaKOBKH, MPOBECTH
BHEUTHHUI OCMOTpP Ha OTCYTCTBUE MEXaHUYECKUX MMOBPEKICHHUM U TPOBEPUTH €70 KOMITJIEKTHOCTb.

B cnywae xpaHeHUs WK TPaHCIOPTUPOBAHUS MOAYJIS TIPH TEMIIEpaType HUXKE HYJIA Tpaay-
COB, BBIACPKATH €TO0 B HOPMAJIbHLIX YCJIOBUAX B TCUCHUC 12 gacos.
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2.2.1 Ilopaook ycmanosexku
[Ipy nepBoHa4YaILHON YCTAaHOBKE MOJYJIEH CJIEAYET BBINOJIHUTH CIEAYIOMINUE IEUCTBUS:

e [lepen HauanoM MOHTa)Xka MOAYJb CIEAYET OCMOTPETh LEJIOCTHOCTH JIEMEHTOB
TUTATHI, TIEYaTHBIX TPOBOJHUKOB U OTCYTCTBHE MOBPEXKICHHI Pa3beMOB;

e C momomipio MUKpornepekiatodareneit SAl cienyer ycTaHOBUTh CKOPOCTh MH(DOP-
MAIMOHHOTO OOMeHa (cM. Tabmuiy 3);

e Ecimu HeoOXoauMo ¢ momomibio mepembrdek J5...J10 mpousBecTn corjiacoBaHue
dbuznyeckoil TMHUN HHPOPMAIIIOHHOTO OOMEHa.

Tabnuna 3
Ckopoctb ne- MUKPOIIEPEKJIFOYATEJIN SA1
peaauu, 0/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

2.3 MHcnoab3oBaHue MOAYJIsl
[Ipexxme yem Havyath paboOTy ¢ MOIYJIeM, HEOOXOTUMO O3HAKOMHTBCS C DKCIUTyaTaI[MOH-

HOM JOKYMEHTAlMEeW U KOHCTPYKIIMEH MOy JISI.
[TpucoeanHeHne U OTCOEAMHEHNE PA3bEMOB MOAYJIS JOJKHO MPOU3BOAUTHCS MPU OTKIIIO-

YCHHOM IIMTaHHH.

3 TEXHHMYECKOE OBCJIYKUBAHUE

Paboraromuii MOAyIb TEXHUYECKOTO 00CITYKUBAaHUS HE TpeOyeT.

4 TEKYIIAHA PEMOHT

Monynb siBisieTcsl BOCCTaHABIMBAEMBbIM M PEMOHTHO-IIPUTOIHBIM u3aenueM. B nepuon sxc-
TUTyaTaluy B CIy4asx, He TPeOYIOIUX 3aBOJCKOTO peMOHTa (MJIM BbI30Ba OpUTalbl MPEATPUSTHUS-
I/ISFOTOBI/ITGJISI) HOTpGGI/ITeJIIO paspemacTtcd CBOMMU CUJIAMH NPOU3BOJUTL 3aMCHY BBIIICAIINX H3
CTpOst MOJTyJIeH ¢ ucnosib3oBanuem 3UII.

CBelleHHs] 0 HEMCITPABHOCTSX 3aHOCATCS B paszzena “YdeT HEMCIPAaBHOCTEH MPH IKCILTyaTa-

MK’ Macmopra.
5 TIPABMJIA XPAHEHUSA

XpaHeHHe MOAYJSI MOXKET ObITh KPAaTKOBPEMEHHBIM (TapaHTHHHBIM) U JJIMTEIbHBIM B OTall-
JMBAaEMOM XPAaHUJIMILE.

I"apaHTHITHBIN CPOK XpaHEHUS MOYJII C MOMEHTA U3IOTOBJICHHUS: 2 TO/1a.

CpoK JUTMTENLHOTO XpaHEHHUSI MOYJIsl B OTaruiMBaeMoM Xpanumuiie: 10 ser.

IIpu xpaHeHHH MOy CIEAYET BBIAEPKUBATE CIECIYIOIINE TapaMeTPhl OKPYIKAIOLIEH Cpeabl:
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- B OTAIVIMBA€MOM XpaHWJIHILE TEMIIEpaTypa BO3ayxa JI0JDKHA ObITh B Ipezenax oT miroc 5°C
no mmoc 40°C, otHocuTenbHas BIaxHOCTh 10 80% mpu Temmneparype mioc 25°C 6e3 KoH-
JICHCALlUY BIIary;

- coJlepyKaHre KOPPO3UUHBIX areHTOB B aTMoc(epe XpaHIIUINA He JOJKHO MPEBHIIIATh:

e cepHucToro rasa 20 MI/M° B CYTKHU;

® XJIOPHCTBIX COJEH 2 MI/M° B CYTKH.

Mopynbe mepen 3akiaaKod Ha JUIMTENbHOE XpaHeHue (M0 MCTECYCHUH TapaHTHMHOTO CpPOKa
XpaHEeHHUs1) TOJIKEH ObITh IEPEKOHCEPBUPOBAH.

KoHncepBanus nomkHa TpOBOAUTHCS B MOMEIIEHUU MPU TeMmIiiepaType Bosayxa muioc 20°C
+5°C ¥ OTHOCHUTEIIBHOH BIaXHOCTH He Oosiee 70% 0e3 pe3kux kojiebanmii Temrepatrypsl. [Tomernre-
HHUE JOJDKHO OBITh 3aILMUIIEHO OT IPOHMKHOBEHUS B HETO aTMOC(EPHBIX OCAJIKOB M KOPPO3HMOHHO-
aKTHBHBIX T'a30B (XJIOp, CEPOBOAOPOJ, aMMHAK, CEpHUCTHIN Ta3 u np.). [Ipu npoBeaenun padbot no
NepeKoHCepBalMU cleyeT cobmoaars TpedoBanus 6ezonacHoct o 'OCT 9.014.

6 TPAHCIIOPTUPOBAHUME

TpancnoptHas Tapa U ynakoBka 00eCHeunBaIOT COXPAHHOCTh MOJYJIS IIPH TPaHCIIOPTHPOBA-
HUM BCEMHU BUIAMH TPAHCIOPTA: aBTOMOOMIILHBIM, JKEJIE3HO0POKHBIM, BO3AYIIHBIM (IIPH YCIOBHH
pasMelleHHs] MOyl B FepMETU3MPOBAHHOM OTCEKE) B COOTBETCTBUM C MPaBUIIAMU TPAHCIIOPTUPO-
BaHUs I'Py30B Ha COOTBETCTBYIOIEM BHJIE TPAHCIIOPTA U IIPU XPaHEHUU €r0 B TEUEHUE CPOKOB, yKa-
3aHHBIX B paszzene 6.

TpancnopTHas Tapa mpeacTaBisieT cOOOW NOIAThIi HEPa30OPHBIN, TUIOTHBIN SAIIMK C TOpPIiE-
BBIMU CTEHKAaMH, COOpaHHBIMM Ha 4eThIpeX IUIaHKax. BHyTpeHHHE CTEeHKH siuKa oOUTHl (BBICTIIA-
Hbl) Oymaroii BY-b mo 'OCT 515-77.

[Tocne ykmaaku MOAyJed B TapHBIA ALIMK, TOCIEIHUNA OOTATHBAETCS MO TOPLIAM CTaJbHOM,
nenpHoi JieHTol ceuernneM 0,4x20mMm u miomoupyercs. [11omMObI U peoTBpaIeHust OT MOBpe-
KJIEHUs IIPU TPAHCIIOPTUPOBAHUM PACIIOIAraloTCs B TIYXHX OTBEPCTHSIX OOKOBBIX CTEHOK U 3alllU-
matorcsi ckobamu. Ilepen ynmakoBKoi B TPaHCHOPTHYIO Tapy MOIYJIM IMOMELIAIOTCS B YKJIAQJAOYHBIH
ALIUK.

3a30pbl MEXAYy CTEHKaMH SIIUKOB 3aIoJiHAOTCA rodpupoBaHHbiM kapToHoM T-30 T'OCT
7376-77.

VYK1agouHbIi SMMK MpeacTaBiser coboi ¢yTasap u3 roppupoBanHoro kaprona T-30 TOCT
7376-77.

IIpu TpaHCOPTUPOBAHMHU YHAKOBKA MOJYJIS IOJKHA OBITh 3alllMIIeHa OT MPSMOT0 BO3JEHCT-
BHsI aTMOC(EPHBIX OCATKOB.

TpaHncnopTupoBaHuEe BCEMH BUIaMU TPAHCIIOPTA MOXKET MPOBOJUTHCS B CIEAYIOIUX YCIOBH-
AX:

1) temmnepaTypa okpy:karoiero Bozayxa ot Munyc 60° C no mmoc 60° C;

2) otHocuTenbHAas BIakHOCTb 98% mpu Temmnepartype mitoc 25° C;

3) armocdepnoe aasnenue ot 12 xlla (90 mm pt.ct.) 1o 100 kITa (750 MM pT.CT.).

[Tpu morpy3ke u BBITpy3Ke MOJyJIM HE OpocaTh, COOMIOAATH MEPHI MPEAOCTOPOKHOCTH OT TO-
BPEXKJICHUS TAPHOTO SIIIIKKA.

ITociie morpy3ku B TPaHCIOPTHOE CPEICTBO SIIUK 3aKPEIUIACTCSA ¢ LENbI0 UCKIYECHHS BO3-
MO>KHOCTH €TI0 ITPOU3BOJIBHOTO NIEPEMEILECHUS.

7 TPABUJIA OPOPMJIEHUA 3AKA3A
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[Ipu odopmneHun 3akaza Ha MOIYJIH B OJIaHKE 3aKa3a HEOOXOAMMO yKa3aTh CIICIYIONINE
JTaHHBbIE:

e “HaumeHoBaHME” - yKa3bIBa€TCS MIOJHOE HAMMEHOBAaHUE MOAYJIS C yUETOM MoauduKa-
11y,

e “BapuaHT” - yKa3bIBaeTCs BapUAHT UCIOJIHEHUS MOJYJIS B 3aBUCUMOCTHU OT TPEOOBaHMIA;

e “Koi-BO” - yKa3bIBA€TCS KOJIMYECTBO MOCTABIISIEMBIX U3/I€NINI TAHHOTO HAUMEHOBAHUS U
BapHaHTa.

Kpowme Toro, B Gi1anke 3aka3a MOTYT OBITh OTOBOPEHBI 0COOBIE YCIIOBUS MIOCTABKH MOJIYJICH.

Poccus, Mockea, Illenxosckoe ut., 77. B+ Fax : (495)460-3844, (495)460-4059. E-mail : Emicon@dol.ru. 11
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IIpuinoxenue B

Homep Hnentuduxarop Homep
KOHTAKTa CHIHAJIA KOHTAKTAa
1 CC2 IN2 9
2 NO2 IN3 10
3 CCl1 IN4 11
4 NOI INS 12
5 CC IN6 13
6 NC IN7 14
7 NO IN8 15
8 IN1 COM 16

HoxkoneBKka 00beKTHOTO pa3beMa MoayJisi, XP1

Howmep UnenTuduxaTop Homep
KOHTAKTA CUIHANA KOHTAKTA
A2 GND GND C2
A4 ov ov C4
A6 +24V +24V Co6
A8 0VS C8
Al0 C10
Al2 ADRB2 Cl12
Al4 Cl14
Al6 Al (RS-485) | B1 (Rs-485) | C16
Al8 0VI1 0VI2 C18
A20 A2 (RS-485) | B2 (RS-485) C20
A22 ADRBO ADRBI1 C22
A24 ADRO ADRI1 C24
A26 ADR2 ADR3 C26
A28 +24VR +24VR C28
A30 ov ov C30
A32 GND GND C32

IloxoJsieBKa cHCTeMHOI0 pa3bemMa Moay.Jisi, XP2
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HpnMep MOAKJJIIYCHUA TAaTYUKOB U HATPY3KHU
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PacnoyoxxeHnue 3J1eMeHTOB Ha ILjIaTe MOayJIsd
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Ipuioxenne E

NEPEYEHDb JOKYMEHTOB, HA KOTOPBIE JAHbI CCBIUIKH

O603HaueHue 10KyMeHTa

HaumenoBanue nokymeHTa

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

[TporpamMmmupyembie KOHTposiepbl. O01Inue TeXHUYECKUEe Tpe-
OOBaHMsI U UCIIBITAHUSI.

AJII'B.420609.004 111

[TakeT MPUKIAAHBIX MPOTPAMM TECTHPOBAHUS KOHTPOJLIEPOB
9K-2000, DCS-2000 u DCS-2001. PykoBOoaCTBO 1O TECTHPO-
BaHUIO, HAJIAJIKE ¥ PEMOHTY MOJYJICH.

WurerpupoBaHHas cucTeMa pa3padOTKH MPUKIATHOTO IPO-
rpammeoro obecriedennss CONT-Designer for Windows. Py-
KOBOJICTBO IIPOIPAMMHCTA.

Onucanue ¢ynkmuit 6ubmmoreku MODULE.LIB. PykoBo-
JICTBO IIOJIb30BATEIS

AJII'B.420609.001 M1

VYHuBepcanpHbple NPOrpaMMHUPYEMBIE TNPOMBIIUIEHHBIE KOH-
tposuiepsl cepun 9K-2000. Meronnka oBepku.

I'OCT 26828 W3nenvs MammHOCTPOCHUS U MPUOOPOCTpOeHUss. MapKupoB-
Ka.
I'OCT 21552 CpencrTBa BBIYUCIUTENBHON TeXHUKU. OOIIME TEXHUYECKUE

TpeOoBaHus, MpaBUJia MPUEMKH, METOAbI UCIBITAHUN, MapKU-
pPOBKa, YIIAaKOBKA, TPAHCIIOPTUPOBAHUE U XPaHEHHE.

I'OCT 12.2.003-91

O6opynoBanue npousBojicTBeHHOe. O01re TpedoBanus 6e30-
MACHOCTH.

I'OCT 27.003-90

Hanexnocth B TexHuke. CocTaB U OOIIHME MpaBWiIa 3aJdaHUS
TpeOOBaHUM MO HAJIEKHOCTH.

I'OCT 27883-88

CpencTBa U3MepeHUs: U YIPABICHHUS TEXHOJOTUYECKUMH ITPO-
neccamu. Hanesxxnocts. Ob1me TpeOoBaHUS U METOBI UCIIbI-
TaHHM.

I'OCT 14192-96

MapkupoBKa Ipy30B.

I'OCT 515-77

Bymara ymakoBo4yHast ONTyMHpOBaHHAs U JerTeBas. TexHuye-
CKHE YCIIOBUSL.

I'OCT 7376-89

Kapron rodpuposansslii. OO1HE TEXHUYECKUE YCIOBUSI.
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