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Hacrosimiee pykoBoicTBO 110 skcmutyaTtanuu (PD) pacmipoctpansercst Ha Bce MOAUBUKAITIT
MOyl BBOJIA-BbIBOJIAa AUCKpeTHBIX curHaioB IOA-31B (Moaynb) U mpeaHa3HA4YeHO 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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[ Monyns BBOJa-BBIBOJA AUCKPETHBIX curHaios [OA-31B

1 OIIMCAHME U PABOTA

1.1 Ha3nayenue MoayJIst

HaumenoBanue moys:

Moayab BBoaa-BbIBOAA AUCKPeTHbIX curHAJOB [OA-31B AJIT'B.426438.146.

Monynb mpenHa3HaueH A7 padOThl B COCTAaBE paclpeleNieHHBIX CHCTEM YIpaBJICHHS U
UMEET JBE M30JIMPOBAHHBIC TPYIILI KaHANOB. [lepBas rpymnmna mpencraBisieT co00i BOoceMb rajibBa-
HUYECKH U30JMPOBAHHBIX OT CHCTEMHOW YaCTH KaHAJOB BBOJIa CUTHAJIOB MepeMeHHoro Toka 220 B
¢ obmei “HeWTpanbio”’. Kaxkaplii BXOJ MOIYJIsI UMEET MPOCTYIO 3alTUTy OT MepPerpy3Ku (MOIIHbBIE
MOMEXH, pa3psbl, CTATHKA, CIIy4aifHOE TONaJaHie TTOCTOPOHHETO HAMPSKEHHSI) U KOHTPOJIb THHUU
CBsI3U C naTuukoM Ha oOpswiB. [loporu cpabarsBanus (“OBPbIB JIMHUW™, “BBIKJI”, “BKJI”) 3a-
Jat0TCst IporpaMmMHo. Bropast rpynmna npeacTaBiseT co00i TpU ralbBaHUYECKH U30JIMPOBAHHBIX OT
CHCTEMHOM YaCTH KaHaJla BBIBOJA CUTHAJIOB nepeMeHHoro Toka 220 B. Bce Tpu kaHana BBITOJHEHBI
C HMCIIOJNIb30BAHUEM pelie, Ba U3 HUX pabOTarOT Ha 3aMbIKaHHE, a TPETUN COJCPIKUT BBIXOBI Mepe-
KHUJIHOM Irpynnsl (3aMbIKAHUE WM Pa3MBIKaHUE).

Mopynb sBIsIETCS BOCCTAHABIMBAEMBIM M PEMOHTHO-TIPUTOJHBIM HU3JIEJTUEM, TMpETHA3HA-
YEHHBIM JUIsI KPYIJIOCYTOYHOM HEMpPEephIBHOW SKCIUTyaTalldd € BO3MOXHOCTBIO MHOTOKPATHOTO
BKJIFOUEHUS U BBIKIIFOUEHUS DJIEKTPONUTAHUS B TEUCHUE CYTOK.

Paboune ycnoBus 3KCIUTyaTalluu:

e TeMIiepaTypa 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

HaumeHoBaHue mapamerpa 3HaueHHne mapamMeTpa
Hanpsbxenue nuranus moayis, B 18...36
KonuyecTtBo kaHaaoB BBOJIA 8
Jlnana3oH n3MepeHnsi BXOAHOTO HaNpsKeHUs KaHaja BBoja, B 0...250
MaxkcuMalabHBIH BXOAHOM TOK KaXKJI0I0 KaHaiaa BBOJA, MA 3
[TocTostHHAs BpeMEHHU BXOJIHOTO (DUIIBTPaA, MC 350
KonuyecTBo kaHamoB BEIBOJIA 3
MakcuMaJIbHBIN TOK KOMMYTAIlUK PEJIEUHOTO BBIX0JIa, HE MEHEe, A 5
MakcuMaabHOE HapsKeHHE KOMMYTallMK BbIXO/I0B, HE MeHee, B 300
3amura OT HECAaHKIIMOHUPOBAHHOTO TTOBBIIICHUS HMeeTCcsl Ha BXoJIe
BXOZHOTO HanpspbkeHus 110 500 B Ka)KJA0I0 KaHaJIa BBO/JA
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

Buemnuit Bug Mofyiis npuBesieH B NpuiokeHud A. KOHCTpYKTUBHO MOAYJIb BBITIOJIHEH B
BHJIE MHOT'OCJIOMHOM NMEYaTHOW IUIATHI C 3aKPEIJICHHOW HAa HEW METAINIMYECKON KPBIIIKOW - 3Kpa-
HoM. Ha nnueBoil cTropoHe MOAYJII HaXOAWUTCA: METAINIMYECKas IJIaHKA, Ha KOTOPYIO BBIBEICHBI
AJIEMEHTHI MHAMKALMU, [T0JIb30BaTEIbCKUM pazbeM XP1, BUHTHI KpemieHus MOyl K KOPIIyCy Kap-
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Kaca, py4yku, IpeJHa3HadyeHHbIE 1Ji1 yA00CTBa M3BJIEUYECHUS MOAYJS U3 Kapkaca. Ha 3amgHeil yactu
MOJIYJIsl HAXOJIUTCSI CUCTEMHBIN pazbeM XP2, ¢ TOMONIbIO KOTOPOTO MOJYJIb MOAKIIOYAETCS K Ma-
TECTpaJId KapKaca.

1.3.2 Ilpunyun pabomot

CrpykTypHas cxema MOJyJisl, IOKa3aHHas B MIPUIIOKEHUU b, comepxuT cienyromue QyHK-
LIMOHAJILHBIE y3JIBL:

e cxeMmy 3ammThl U puibTpanuu, C30;

e BXOAHOU KoMMyTatop, BK;

MacITabupyomui ycunurens, MY;
aHanoro-uu@poBoii npeodpaszoparens, AL
perucTpsl ynpasieHus u cocrosinus, PY, PC;
dopmuposarens curtana INHIBIT, CD INH;
BBIXOTHOM Kiiod, K;

cxeMmy KoHTpouis BbixonoB, CKB;

BTOpHUYHBbIC UCTOUHUKH ntuTanus, UIT1, UT12;
MHUKporpoueccop, LITY;

ontomnapsl, OII;

dopmuposarens uaTepdeiicoB RS-485, GU.

[puniun paboTel MOAYJISI COCTOUT B CieAyOIEeM. JIMCKpEeTHBIE CUTHAJIBI OT BHEITHHUX JaT-
ykoB noctynatoT Ha C3®. [TomydyeHHOe HampshkeHHE BhIIpsAMIsieTcs, GuiabTpyeTcs I'-o0pa3HbIM
RC ¢unprpom u mogaercs Ha BXxona BK, coOpaHHOro Ha MHKpOCXEME aHaJOTOBOTO KOMMYTaTopa
DG508. [anee, curnan uepes MY nocrynaer Ha Bxox ALII tuna AD7893-2, uMeromero mkany
0...+2.5B. Koa¢pdumuent nepegaun MY BpIOpaH Tak, YTO MPU MAKCUMAJIbHOM CHUTHAJIE HA BXOJE
monyist (250 B), nanpsokenue Ha Bxoae AL paBHo mpumepho 2,5 B.

BennunHa BXOAHOTO CHUrHANIa, MPU KOTOPOM COCTOSIHME BXona ompenensercs kak “BKJI”
wi “BBIKJI” (moporu metnu rucrepesuca), 3aAaroTcs paboueld mporpaMmon MOIYJS U MOTYT
UMETh JIto0ble TpeOyemble 3HaueHus. AHanu3 cuntaHHbiX U3 ALl qaHHBIX MO3BOJSET 3aUKCUPO-
BaTh OOpBIB JIMHHUM CBSI3U O0BEKTa C MOAYJIEM IPU YCIOBHM YCTAaHOBKU JIOTIOJHHUTEIBHOTO PE3U-
cropa R, kak moka3zaHo B mpuiokeHuu [. BenuuuHa CONMpPOTUBICHHS ATOTO pe3UCTOpa AOJKHA
ObITh puMepHO B 10 pa3 Gosblie CONMPOTUBIECHUS KOHTpoJIMpyeMod Harpy3ku. Ilo ymomdaHuio
YCTaBKH IOPOTOB CpadaThIBaHUs IPUMEPHO COOTBETCTBYIOT CIIEAYIOIIMM 3HaYCHUSM BXOJHOTO Ha-
NPSDKEHUS. IEPEMEHHOTO TOKA:

e HanpspkeHue BkitoueHus — 170 B, ycraBka 580H;
e HamnpspkeHue BbikItoueHust — 110 B, ycraska 380H;
e 00pbIB IuHUM cBsA3H — MeHee 20 B, ycraBka — COH.

B BoIxozHyI0 rpynmny HugpoBbie JaHHBIE OCTYMAIOT U3 PETHCTPA YIPABICHUS, BBIXOABI KO-
TOPOTO YIPABIAOT cOCTOsIHUEM K.

Monyns conepxkut cxemy (opmupoBanus curnana INHIBIT. [lanubiii cursam B ciydae
c00s1 pabOTBI MOJYJIsl BBIKJIFOUAET BBIXO/AHBIE KITIOUH.

CKB 1no3BosileT ONepaTUBHO OTCIIEKMBAaTh MCTUHHOE COCTOSHUE JPAiBEPOB BBIXOIHBIX
KIIFOUYEH U MPUHATH HEOOXOIMMBbIE MEPHI ITPH UX HECOOTBETCTBUU 0’KUJIAEMOMY 3HAUECHHUIO.

Cxema MHIUKAIMKU MOZIYJISl OTOOpakaeT COCTOSHUE KaX10r0 BXOAHOTO U BBIXOJIHOTO KaHa-
na. Ceuenue unaukaropa «kERROR TEST» xapakrepusyer omunOKy caMOTECTUPOBAHMS WK cpa-
OateiBanusl cxembl ¢opmupoBanusi curnaiga INHIBIT. Bpems cpabareiBanust 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 HCIOJIB3YyETCS MHKpOKOHTposiep ATmegal62
¢upmbr ATMEL. MUKpOKOHTpOJIIEp pabOTaeT B PEKUME MHKPOIIPOLIECCOpPa, T.€. (OPMHUPYET TpU
IIUHBI YTIPABIICHUS: IIUHY ajpeca (8 pa3psioB), MIMHY JaHHBIX (8§ pa3ps0B) W MIMHY CUHXPOHM3A-
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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 coenunensl ¢ popmupoBaTensiMu nHTepgeiicon
RS-485. B xauectBe ¢opmupoBareneid MHTEp(EHcoB HCIONb3yI0Tcs Mukpocxembl ADM2587E
¢upmsl ANALOG DEVICES. Oco6eHHOCTBIO JAHHBIX MUKPOCXEM SIBJISIETCSI COZIEPKAHUE 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 YCTPOUCT-
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 npueM. Bo Bpems BKIIOUEHUs MepelaTYuKa MUKPO-
CXEMBbI MEPEXOAT U3 NMACCUBHOTO COCTOSIHMSI B aKTUBHOE, YTO IIPUBOJUT K BOSHUKHOBEHHMIO 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 COCIUHEHUEM
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 HHIMKAILMU, BBINOJIHEHHYIO Ha cBeroauoaax. CBeToanoisl
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 CyMMBI KOJIOB IPOrPAaMMHOI0 00€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 momyneir IOA-31B ocymecTBisercs He CTaOMIM3HUPOBAHHBIM HAIPSKECHUEM
18..36 B. MomHocTb, moTpedisemMast MOAYJIEM OT HCTOYHHMKA MUTAHWUs, HEe MpeBbImaeT 3,6 BT.

Bropuunsie ucrounuku nurtanus UI11, UI12, ranpBannueckn U30JUpYIOT MUTAaHUE MOAYJIS
OT CHUCTeMHOro uctoynuka nutanus. UII1, npeobpasys BXoaHOE HANpsOHKEHHUE B HampspkeHue +12
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B, obecnieunBaeT muTaHuemM BXoaHYI0 Tpymmy moayis. W12, mpeoOpa3ys BXoJHOE HanmpsHKEHUE B
HanpspkeHue +5 B, obecnieunBaeT nmutanue MUGPOBOIl CHCTEMHOM YacTH MOIYJIsS

IHoxoneBkHu pa3zpeMOB MOYJIsl IPUBEACHBI B IIpUiioKeHnU B. IIpumMep noaxiatoyeHus BHEII-
HUX CUTHAJIOB KO BXOJaM MOJyJIsSl U Harpy30K K €ro BbIXOJaM IpuUBEJEH B npuioxkenuu ['. Pacmo-
JI0’)KEHHE MePEMBIYEK Ha IIIaTe MOYJIs IOKA3aHO B MpuiokeHuu J1.

1.3.3 Ilpozpammmnoe obecneuenue

[TporpamMmMHOe obecriedyeHre MOAYJS MpeaycMaTpuBaeT WHGOPMAIMOHHBIN oOMeH mo UH-
tepdeiicapiM kananam RS-485, mporokon MODBUS, koHTpoIib paboTOCIIOCOOHOCTH Y WHAUKAITIIO
COCTOSTHUSI MOJTYJISL.

Crpyxkrypa peructpoB O3Y Momysis, JOCTYITHBIX IMOJIB30BATEI0, IPUBEICHA B Ta0IHIIE 2.

Tabauua 2

00 Tun mopyns (= 25)

- B3BeZIeHHBIN 0-if pa3psn - ommbka SRAM

- B3Be/IeHHBIH 1-i1 pa3psan — ommbka Flash

01 - B3BEJICHHBbIN 2-1 pa3pan - omnbka EEPROM

- B3BEJICHHBIN 3-i1 pa3psn — ommoOka Inhibit

- B3BeJIeHHBIHN 11-if pa3psig — HET NUTaHMs BXOJIOB

02 Nupukarop nporpecca

03 OtdunbTpoBaHHBIEC 3HaUEHUs BX00B (pa3psasl 0...7)

04 CuuTaHHble 3HaYEHUs BBIXOAOB (pa3psbl 0...2)

05 Peructp cocTosiHUSI BBIXOJIOB:

- B3BeJIcHHbIE pa3psabl 0...2 — aBapuu BbixoaoB 0...2

06 [TonoxurensHbiil GpoHT (pazpsiasl 0...7, 3axepxka 2,5 ¢)
07 OtpunarensHbiii GpoHT (paspsnst 0...7, 3agepxka 2,5 ¢)
08 WNunukatopsr 00peiBa muHuM Ha Bxonax 0...7 (paspsaas: 0...7)
09 CyeTynK BHEITHUX cOpPOCOB (110 OXpaHHOMY TaliMepy)

10 CueTynk cOPOCOB MO MUTAHUIO

11 IIporpamMMHast Bepcust

12 3anuceIBacMble 3HAaYCHUS BLIXOI0B

1.4 MapkupoBka

MapkupoBKka MOAYJISI TOJKHA OBITh HAaHECEHA HEMOCPEACTBEHHO Ha M3AENHE WM Ha MpH-
KpEIUIIEMBIN K W3/IEJINI0 HAKJIAJHOW JIEMEHT U COJEPKAaTh:

e HauMEHOBaHHUE U (W) mH(p U3AETHS;
e TOBapHBIN 3HAK WIX HAMMEHOBAHUE MPEANIPHUITUSA-U3TOTOBUTEIS;
® 3aBOJICKOM HOMED.

1.5 Tapa u ynakoBka

TpancniopTHas Tapa, B KOTOPOM MOCTaBISIOTCS MOAYJIHU, IPEACTABISIET COOON OIAThIM He-
pa300PHBIiA, IUIOTHBIH SAIUK ¢ TOPLUEBBIMU CTEHKAMHU, COOpaHHBIMU Ha YeThIpeX IulaHkax. Ha smmx
HAHOCATCSA OCHOBHBIE, IOTIOJIHUTENbHBIE U Npenynpeaurensublie 3Haku o 'OCT 14192. Buyrtpen-
HUE CTCHKH sluKa oOuThl (BeicTIanbl) Oymaroit BY-b mo 'OCT 515. Ilepen ynakoBkoi B TpaHC-
MOPTHYIO Tapy MOJYJIM NOMELIAIOTCS B YKJIAAOYHBIN SIIMK. YKIaJ0UYHbIN SILIUK MPEICTABISET CO-
oot hyTisip u3 rodppupoanHoro kaprona T-30, TOCT 7376. B onHOM TpaHCIIOPTHOM SIIITUKE pa3-
Memaercs 20 yKIaJOUHbIX SIIUKOB.

[Tpu HE0OXOAMMOCTH HOBOW TPAHCHOPTUPOBKH YIAKOBKY MOAYJIEH CJelyeT MPOU3BOANUTE B
HOPMAaJIbHBIX KIMMAaTUYECKUX YCIOBUAX B CIEAYIOIIEH NOCIEA0BATEIbHOCTH:

Poccus, Mockea, Ilenkosckoe ut., 77. B+ Fax : (495)460-3844, (495)460-4059. E-mail : Emicon@dol.ru. 7
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1. Kaxxaprii MOysib 3amanBaeTCsl B MOJUATUIICHOBBIA MAKET U YKJIAABbIBAETCS B OTIEJIbHYIO
KOpOOKY BMECTE C COIPOBOJUTEIBHOM TOKYMEHTalHeH.

2. KopoOku ¢ momaynsMu B KomrdecTBe 20 MIT. YIAKOBBIBAIOTCS B YKIAAOYHBIN SIIHUK. YK-
JAIOYHBIN SIIMK MTOMenIaeTcsi B TapHbId. [IpoMexxyTKH 3amonHnTe roppupoBaHHBIM KapTOHOM T-
30, T’'OCT 7376;

3. TpaHCHOpPTHBIN UMK MapKUPYyETCSL:

- MaHuIyJILMOHHBIMU 3Hakamu: "boutcs ceipoctn, "Bepx. He kanToBats", "OcTopokHO,

xpynkoe";
- OCHOBHBIMHM HAJIUCSAMHU: IIOJHOE WM YCIOBHOE€ HAaUMEHOBAHHME TIPy30I0JydaTels,
MYHKTa Ha3HauU€HUs C yKa3aHUEM, P HEOOXOIUMOCTH, ITyHKTa MePerpy3KH;

- JIOTIOJIHUTEJIbHBIMU HAJIUCSAMU: TIOJHOE WM YCIOBHOE€ HaUMEHOBAaHUE I'PY300TIIPABU-
TeJsl © HAMMEHOBAaHKE MMyHKTa OTIIPaBJICHHUS;

- MH(QOPMALMOHHBIMU HAJIHMCSIMU: MacChl OPYTTO M HETTO IPY30BOr0 MECTa B KHMJIOTPAM-
Max, rabapuTHbIE pa3Mephl IPy30BOI0 MECTa B CAHTUMETPAX U 00beM I'py30BOTO MecTa B
KyOMYEeCKUX MeTpax.

TpancropTHas MapKUpPOBKAa HAaHOCUTCS Ha (DaHEPHBIC WIM METAJUTHYECKUE SIPIbIKU. [lops-
JIOK PacCIOJIOKEHUST MAPKUPOBKHU HA OHOM M3 00KOBBIX cTeHOK cooTBeTcTBYeT 'OCT 14192 Ha Ta-
py. MapKkupoBKy HaHOCAT Kpackoil 1o TpadapeTy UM OT pyKH ObICTPO BBICHIXArOIIEH, BOJAOCTOM-
KOH, CBETOCTOMKOM, COJIECTOMKON KpacKoM, MPOYHOW HAa CTHUpAaHUE U pa3MbiBaHUE. OCHOBHBIE Hal-
UCcH HaHOCATCA BBICOTOM 30 MM. [lomomHUTENbHBIE W HH()OPMAIIMOHHBIE HAAIMUCH HAHOCSATCS BbI-
coroit 10 Mmm.

[Tocne yxmagku MOAyse B TapHBIN SIIMK, MOCIETHUI OOTIATMBAETCS MO TOPIAM CTalbHOU
nenpHoi JieHTol cedenueM 0,4x20 MM u mmomOupyercs. [ImoMOBI U1t peaOTBpaleHHus OT I10-
BPEXKJIEHUS NIPU TPAHCIIOPTUPOBAHUU PACIIONIATAIOTCS B TIIyXUX OTBEPCTHSX OOKOBBIX CTEHOK U 3a-
[IMIIAIOTCA CKOOaMHM.

B Teuenue rapaHTHIHOTO Cpoka MOTPEOUTENb TOJIKEH COXPAHATh YHAKOBKY (yIaKOBOUHBIN
Y TPAHCIIOPTHBIH SIIIUKH), B KOTOPOH MPUOBLIN MOTYJIH.

2 HCHOJIB30BAHME 110 HABHAYEHUAIO

2.1 DkcmiyaTanMoOHHbIC OTPAHHYCHHUSA

[Ipu skcrryaTanmuu Moyt HEOOXOAMMO CJIEZOBATh BCEM PEKOMEHJIAIMSM B TIOJHOM COOT-
BETCTBHH C pazzenamu Hactosmero PO. Kpome Toro, Heo0X0AMMO BBITIONHATH MECTHBIE HHCTPYK-
WY, IEUCTBYIOIIME B JAHHOW OTPACIU MPOMBIIIIEHHOCTH, a TaKXe APYrue HOPMATUBHBIE JOKY-
MEHTBI, OTIPEAETSIONINE MPaBUIa SKCILTyaTalluU HJIEKTPOOOOPY I0OBAHUSI.

2.2 TloaroroBka MOAyJsi K MCNOJb30BAHUIO

[locne momydyeHus, MIATEIBHOTO XPAHEHUs WIM TPAHCIOPTUPOBAHUSA MOJIYJIEN B TpaHC-
HOPTHOH Tape HeOOXOAMMO MPOU3BECTH BHEIIHUI OCMOTP TPAHCHOPTHOTO U YKJIAIOUHBIX SIIMKOB
Y TIPOBEPUTH LIETOCTHOCTD YIIAKOBKH.

[Ipu oOHapyXKeHUU HAPYLIEHUS LEIOCTHOCTU TPAHCIIOPTHOW WIIM YKIJIAIOYHOM Tapbl HEO0O-
XOJIUMO COOOIINUTH O HApYIICHUU NPEIIPUATHIO - U3TOTOBUTENO. JlampHelas sKCIuTyaTanust Mo-
ZlyJI1 BO3MOKHA TOJIBKO C pa3pelICHUs IPEANIPUATHUS - U3TOTOBUTEIISL.

Ecin 1enocTHOCTh Tapel HE HAPYILIEHA, MOAYJb CIEAYET U3BJIEUb U3 YNAKOBKH, IPOBECTH
BHEIIHUNA OCMOTP Ha OTCYTCTBUE MEXAHUYECKUX IMOBPEKICHUN U IIPOBEPUTH €0 KOMILUIEKTHOCTb.

B cnyuyae xpaHeHUs WM TPAHCIIOPTUPOBAHUSA MOYJIS IIPU TEMIIEpAType HUKE HYJIA Tpaay-
COB, BBIJICPXKaTh €r0 B HOPMAaJIbHBIX YCJIOBHAX B TeUueHUE 12 4acos.

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

Ta0nmura 3
CKOpOCTb Te- MUKPOTIEPEKJTFOYATEJIH SA1 Bpems ompoca 1o Ka-
penauu, 6/c 1 2 3 4 HanaM RS-485, ms
2400 OFF OFF OFF OFF 384
9600 ON OFF OFF OFF 96
38400 OFF ON OFF OFF 24
115200 ON ON OFF OFF 8
230400 OFF OFF ON OFF 4
460800 ON OFF ON OFF 2
921600 X ON ON OFF 1
Buumanue.

Ha xoHTakTax BXonHOro pazpema Moayist XP1, ¢ moakiitoueHHBIMU OOBEKTHBIMU NPOBO/Ia-
MU MOXET ObITh ormacHoe HanpspkeHue 220 B. Ilpu u3BneueHnn MoIysis U3 Kapkaca Mmpexie BCero
HE00X0IMMO OTCOEAMHUTH OT HEro MpoBOJa, HAXOJSAIIMECs MO HaNpsDKEHUEM, a 3aTeM yAaluTh
MOJyJb U3 Kapkaca. IIpu ycTaHoBKe MOayns B KapKac, HEOOXOAMMO CHayajla YCTaHOBUTH €ro B
KapKac, a 3aTeM MOJKII0YUTh K MOAYJIO pa3beM ¢ 00bEKTHBIMU TIPOBOIAMH.

2.3 MHcnoan3oBanue MOIYJIst
[Tpexxne yem HavaTh paboOTy C MOAYJIEM, HEOOXOAMMO O3HAKOMHUTHCS C DKCILTyaTallHOH-

HOM TOKYMEHTALMEN U KOHCTPYKLUEH MOIYJIS.
[IpucoenrHeHne U OTCOEAMHEHNE PA3bEMOB MOLYJISI JOJKHO MTPOU3BOAUTHCS IPH OTKIIIO-

YCHHOM IIUTAaHHUH.

3 TEXHHMYECKOE OBCJIYKUBAHUE

PaGoTaronuii MOy b TEXHUYECKOTO O0CTY)KMBaHUS HE TPeOyeT.

4 TEKYIIAHA PEMOHT

Mopynb siBIsieTCS BOCCTAaHABIMBAEMBIM H PEMOHTHO-IIPUTOIHBIM U3zenueM. B nepuon akc-
IUTyaTaluy B CIydasx, He TPeOYIOIUX 3aBOJCKOTO peMOHTa (MJIM BbI30Ba OpHUTrajibl MPEANPUSTHUS-
W3TOTOBUTEINS) TOTPEOUTENIO pa3pelIaeTcs CBOMMH CHUJIAMH MPOU3BOJIUTH 3aMEHY BBIMICIIINX U3
CTpOst MOJyJieH ¢ ucnonbzoBanuem 3UIL.

CBenieHUSI 0O HEUCTIPABHOCTAX 3aHOCATCS B paszel “YdeT HeHCHpPaBHOCTEH IMPHU dKCILTyaTa-

UK’ TacropTa.
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S TIPABUJIA XPAHEHUA

XpaHeHue MOIYJsl MOXKET OBbITh KPATKOBPEMEHHBIM (TapaHTUHHBIM) U JUIUTEJIBHBIM B OTarll-
JMBAEMOM XPaHUJIHILE.

l"apanTuiiHBIA CPOK XPAHEHUSI MOJTYJISl C MOMEHTA U3rOTOBJIEHHUS: 2 roja.

Cpok IJIUTENBHOI0 XpaHEeHUsI MOJYJIs B OTarIMBaeMoM xpanunuuie: 10 ser.

[Tpu XxpaHeHUU MOAYJIS CIelyeT BhIICPKUBATD CIEIYIONINE TapaMeTphbl OKPYKAIOIIEH cpeibl:

- B OTAIJIMBA€MOM XpaHWJIHUIIE TeMIIepaTypa Bo3AyxXa AOKHA ObITh B mpefenax ot mitoc 5°C

no mioc 40°C, oTHOcuTenbHas BiIaxHOCTh 10 80% mpu temmneparype mioc 25°C 6e3 KoH-

JICHCAIlH BJIary;

- coJlepKaHre KOPPO3UHHBIX areHTOB B aTMoc(epe XpaHUIUINA He JOKHO MPEBHIIIATh:

e cepHucToro rasa 20 MI/M B CYTKH;

® XJIOPHCTBIX COJEi 2 MI/M’ B CYTKH.

Monynb nepes 3akiaAKod Ha JUIMTENbHOE XpaHEHHE (IO MCTEUEHUH TapaHTHMHOIO CpoKa
XpaHEeHUs1) TOHKEH OBITh IEPEKOHCEPBUPOBAH.

KoHcepBanys 1oykHa MPOBOAUTHECSA B MOMEIIEHUU NpU Temmeparype Bosayxa mumoc 20°C
+5°C 1 OTHOCUTENBHOH BiIakHOCTH He Oonee 70% 6e3 pe3kux konebanui remmnepatypsl. [lomere-
HUE JIOJDKHO OBITH 3alUIIEHO OT IPOHUKHOBEHHUS B HETO aTMOC(EPHBIX OCAJKOB U KOPPO3UOHHO-
aKTUBHBIX Ta30B (XJIOp, CEPOBOJOPO, aMMHAK, CEPHUCTBIN Ta3 u Ap.). [Ipu mpoBeaeHnn padboT 1o
NepeKoHCepBalMy ciefyeT cobmoaats TpedoBanus 6ezonacHoct no 'OCT 9.014.

6 TPAHCIIOPTUPOBAHUE

TpancnopTHas Tapa ¥ ynakoBka 00eCreYrBalOT COXPAHHOCTh MOJYJISI IPH TPAHCIIOPTUPOBA-
HUU BCEMU BHUJAMU TPAHCIIOPTA: aBTOMOOWIIBHBIM, KEJIE3HOAOPOKHBIM, BO3YIIHBIM (TIPH yCIOBUU
pa3MelIeHust MOlyJisl B TEpPMETU3MPOBAHHOM OTCEKE) B COOTBETCTBUHU C MPaBUIIAMU TPAHCIIOPTUPO-
BAaHMSI TPY30B HAa COOTBETCTBYIOILLEM BHJI€ TPAHCIIOPTA U MPU XPAHEHUU €TI0 B TEUEHHUE CPOKOB, yKa-
3aHHBIX B pazzaene 6.

TpancnoptHas Tapa npencTaBiseT coO0M IOIATHI Hepa30OPHBIM, IUIOTHBIN SIIUK C TOpLe-
BBIMH CTEHKAaMH, COOpaHHBIMH Ha YeThIpeX IUIaHKaX. BHyTpeHHHE CTEHKH sIuKa OOHUTHI (BBICTIIA-
Hbl) Oymaroit bBY-b mo I'OCT 515-77.

[Tocne ykimagku Momyneld B TapHBIUA SIIMK, MOCIEAHHUI OOTATHBAETCS MO TOpPLAM CTalbHOM
nenbHOU NeHToi ceuenueM 0,4x20mm u mmombupyercs. ILnoMOb! 17s mpeaoTBpalieHus OT MoBpe-
JKACHUSI TIPU TPAHCIIOPTUPOBAHUU PACIIONAralOTCsl B MIYXUX OTBEPCTHUSIX OOKOBBIX CTEHOK U 3alllu-
natotest ckobamu. [lepea ynakoBkoi B TPaHCHOPTHYIO Tapy MOJYJIM MOMEIIAIOTCA B YKJIa04HbII
11101

3a30pbl MEXAy CTEHKaMH SIIIMKOB 3aMOJHIIOTCA TodpupoBaHHBIM kapToHoM T-30 T'OCT
7376-77.

VYKIIamouHbli SIUK TpeAcTaBisieT coboit Gytisap u3 rodppupoBanHoro kaprona T-30 'OCT
7376-77.

[Tpu TpaHCTIOPTUPOBAHWHU YIAKOBKA MOJYJIS TOJDKHA OBIThH 3aIUIICHA OT MPSMOTO BO3JEHCT-
BHUSL aTMOC(EPHBIX 0CATKOB.

TpancnopTupoBaHue BCEMH BUJAMU TPAHCIIOPTA MOKET MPOBOAUTHCS B CIECIYIOIINX YCIOBH-
AX:

1) temmepatypa okpy:xaroero Bozayxa ot Munyc 60° C no mumoc 60° C;

2) OTHOCHTEINbHas BIAXKHOCTh 98% mpu Temmnepatype mitoc 25° C;

3) armocdepnoe nasnenue ot 12 xlla (90 mm pr.cT.) 10 100 kIla (750 Mm pr.CT.).

[Tpu morpy3ke U BBITPY3Ke MOAYIHU HE OpocaTh, COOII0IaTh MEPhI MPEAOCTOPOKHOCTH OT TO-
BPEXKIACHUS TAPHOTO SIIIHKA.
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[Tocne morpy3ku B TpaHCIIOPTHOE CPEICTBO SIIUK 3aKPEIUIAETCS C LEeNbl0 UCKIIOYEHUS BO3-
MO>KHOCTH €T'0 MPOU3BOJIBHOTO MEePEMEICHUS.

7 TPABUIA O®POPMJIEHUA 3AKA3A

[Ipu odopmneHun 3akaza Ha MOIYJIH B OJaHKE 3aKa3a HEOOXOAMMO yKa3aTh CIICIYIONINE
JTaHHBbIE:

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

e “BapuaHTt” - yKa3bIBaeTCs BapUaHT UCIOJIHEHUS MOJYJIS B 3aBUCUMOCTHU OT TPEOOBaHMIA;

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

Kpowme Toro, B Gi1anke 3aka3a MOTyT OBITh OTOBOPEHBI OCOOBIE YCIIOBUS MIOCTABKH MOJIYJICH.
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IIpuinoxenue B

Homep HNnentuduxarop Homep
KOHTAaKTAa CHUIHAaJIa KOHTAKTAa
1 N2 IN2 9
(OUT2B)

2 L2 IN3 10
(OUT2A)

3 N1 IN4 11
(OUT1B)

4 L1 IN5 12
(OUTI1A)

5 CC IN6 13

6 NC IN7 14

7 NO IN8 15

8 IN1 COM 16

HoxkoneBKka 00beKTHOTO pa3beMa MoayJisi, XP1

Howmep Hnentuduxartop Homep
KOHTAKTA | cyryana KOHTAKTA
A2 GND GND C2

A4 ov ov C4

A6 +24V +24V C6

A8 0VS C8
A10 Cl10
Al2 ADRB?2 Cl12
Al4 Cl14
Al6 Al (RS-485) | B1 (RS-485) Cl6
Al8 0VI1 0ovI2 Cl18
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

okoeBKa cCHCTEMHOI0 pa3beMa MoayJisi, XP2

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

NEPEYEHDB JOKYMEHTOB, HA KOTOPBIE JJAHbI CCBIUIKA

O603Ha4yeHne JOKyMeEHTa

HanmeHoBaHWe JOKyMeHTa

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

[Tporpammupyembie KOHTpoJuIepbl. OOIIMe TEXHUYECKHE Tpe-
OOBaHUs U UCTIBITAHUSI.

AJII'B.420609.004 11

[TakeT TPUKIANHBIX TPOTPAMM TECTHPOBAHUS KOHTPOJUICPOB
9K-2000, DCS-2000 u DCS-2001. PykoBOACTBO MO TECTHPO-
BaHUIO, HAJIAJIKE ¥ PEMOHTY MOJYJICH.

WHTerpupoBaHHas cHCTeMa pPa3pabOTKH MPHKIATHOTO IPO-
rpammuoro obecriedenuss CONT-Designer for Windows. Py-
KOBOJICTBO IIPOIPAMMHUCTA.

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

AJII'B.420609.001 M1

VHUBepcallbHble IPOrpaMMHMPYEMBbIE INPOMBIIUIEHHBIE KOH-
tposuiepsl cepun 9K-2000. Meronnka oBepKHu.

I'OCT 26828 W3nenust MalmmHOCTPOEHUSI U MPUOOpOCTpoeHusi. Mapkupos-
Ka.
I'OCT 21552 CpencTBa BBIUMCIUTENBHOW TeXHUKH. OOIIMe TEXHUYECKHE

TpC6OBaHI/IH, IIpaBrJia IPUCMKHU, MCTOABI I/ICHI)ITaHI/II\/JI, MapKu-
POBKa, YIIaKOBKa, TPAHCIIOPTHPOBAHUE M XpaHEHHE.

I'OCT 12.2.003-91

O6opynoBanue mpousBoacTBeHHOE. OO0IIHe TpeOoBaHus 0e30-
MACHOCTH.

I'OCT 27.003-90

Hagexxnocth B Texnuke. CoctaB U OOIIME MpaBuia 3aJaHUS
TpeOOBaHUI MO HAICIKHOCTH.

I'OCT 27883-88

CpenctBa u3MEpeHUsi M yIpaBiICHUS] TEXHOJIOTHYECKUMHU MPO-
neccamu. HanexHocts. O0mue TpeOOBaHUS U METOJbI UCIIBI-
TaHUN.

I'OCT 14192-96

MapkupoBKa rpy3o0B.

I'OCT 515-77

Bbymara ynakoBoyHast OMTyMHpOBaHHas U jJerteBas. TexHuye-
CKHE YCIJIOBUSI.

I'OCT 7376-89

Kaprton rodpuposansslii. OO1ME TEXHUUECKUE YCIOBUS.
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