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Hacrosimee pykoBoxcTBO 1o skciuryatamun (PD)! pacmpocrpamsiercss Ha Moxyinb BhIBOXA

nuckpeTHbIX curHaioB DO-31A u ero moaudukanuu (najgee mo Tekcty — moaynb DO-31A wu/unu
MOJIyJIb) M TIPETHA3HAYCHO JIJIsi O3HAKOMIICHHSI JIUII, SKCILTyaTUPYIOIMUX MOJIYJb, C €0 YCTPOHUCTBOM,
MPUHIIMIIOM pa0OThl, OCHOBHBIMH TMpaBWJIAMH OJKCIUTyaTallid, OOCTY)KUBaHUs, XpaHCHHS U
TPAHCIIOPTHPOBAHHUS.

JIOKYMEHT COJIEP)KHT TEXHUYECKHE XapakTepucTuku moayinss DO-31A |, onucaHue MpUHIUIA
MOCTpOCHHUST U PaboThI, a Takke, MH(OPMAIHIO, HEOOXOIUMYIO TOJIH30BATENIO JJIsi MPABHILHOTO
MIOJIKJIFOUEHUS ¥ SKCIUTyaTalluH B COCTABE PACTIPEACIICHHBIX CUCTEM YIIPABICHUS.

PykoBoicTBO mpeHa3HAUCHO TSI TEXHUYECKUX CIICIUAIMCTOB, B JOJDKHOCTHBIE 00S3aHHOCTH

KOTOPBIX BXOJIUT MOAKIIOUEHUE, TEXHUYECKoe o0cTykuBaHue u Tekymuii pemoutT ACY TIL

s BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCHA
KBAJIMUOUIIMPOBAHHBIN ITEPCOHAJL, K KOTOPOMY OTHOCSTCS CIIELIUAJIMCTHI,
[MPOHIEJIINE OBYYEHUE (MMEIOHIUE OIIbIT, 3HAHMA B OBJIACTU CTAHJJAPTOB,
HOPM, IIPABWJI BE3OIIACHOCTU U OXPAHBI 3JJOPOBLSI, TPEEOBAHHI K
YCJIOBUAM PABOThBI), KOTOPBIE MOI'YT HECTU OTBETCTBEHHOCTH 3A
BE30ITACHOCTbH OBOPYJOBAHMUS ITPM BBIITOJITHEHUU CBOMX OBSI3AHHOCTEM, 1
M3VUUBIIWE HACTOSIINN JOKYMEHT.

Ipeonpusmue-pazpabomyux (uzeomogumens)

CoxkpaiienHoe HauMeHoBanue opranuzaiuu: AO « 9IMUKOH»

WHH: 7726037300

KITIIT: 771801001

KOpuanueckuii agpec: 107207, Poccus, r. Mocksa, IllenkoBckoe miocce, 1. 77
Tenedon/dakc: +7 (499) 707-16-45

E-mail pa3paborunka: emicon@emicon.ru

OdurranbHBIN caldT: WWW.emicon.ru

! [IpaBa Ha HaAcTOALIMI AOKYMEHT sIBIIsiIOTCA cOOCTBEHHOCThI0O AO «OMUKOH» 1 3amuinensl 3aKOHO1aTENbCTBOM
Poccuiickoit ®enepanuu 00 aBTopckom npase. be3 cneunansuoro pazpemenuss AO « 9MHUKOH» n1okyMeHT uiu ero 4actb
B DJICKTPOHHOM HJTU MICYATHOM BHJIC HE MOTYT OBITh CKOIMMPOBAHBI U IEPEIAHbl TPETHUM JIHIAM C KOMMEPUYCCKOW LIEIbIO.
JIOKyMEHT W CBsI3aHHBIC C HUM TpadudecKue H300pakeHUs] MOTYT OBITH MCIIONB30BaHBI TOJIBKO B HH(OPMAIMOHHBIX,
HEKOMMEPUYECKUX FITH JIMYHBIX [IEIISIX.

JIOKyMEeHT MOXKeT OBITh H3MEHEH pa3paboTuynkoM 0e3 TpenBapUTEeILHOTO YBeIOMIIeHHUs. lloCIeaHion BepCcHio
JIOKYMEHTA BBI MOKETE HalWTH Ha oduirmansHoM caiite AO « DMUKOH» 1o agpecy wWww.emicon.ru.
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1 OIIMCAHME U PABOTA

1.1. Ha3nayeHue MOIYJIA

Ilonmnoe  HaummeHoBaHWe: Moaynb  BBIBOJA  JUCKPETHbIX  curHaioB — DO-31A
AJII'B.426436.040.

Monynb npeaHa3HadyeH sl padoThl B COCTaBE PACHPENEICHHBIX CUCTEM YIIPABICHUS U UMEET
JIB€ M30JUPOBAHHbIE IPYMINbl O § KaHAIOB B Kaxaod. Harpyska k BeIXoJaM KaHaJOB MOAYIS U
BHEIIHEMY UCTOYHUKY MUTAHUS MTOJKIIOYAETCS 110 CXEME «OOILIII MUHYCY.

B 3aBuCHMMOCTM OT 3HAY€HHUs TEMIEPATYpbl AKCILTyaTallud MOAYJIb BBIIYCKAaeTcs B JIBYX
Moudukarpsx (cM. Tabmuiy 1).

Taéauna 1. Moaudukauuu mogyasa DO-31A

Oo0o3na4yenue HaumeHoBanue Temneparypa sxcniryaranuu, °C
AJII'B.426436.040 DO-31A -25...+60
AJII'B.426436.040-01 DO-31A-01 0..+60

m IIpumeuyanue - Bces npuBogumas B jJanbpHeimeM uWHGOpManus OJWHAKOBO

CIpaBe/IMBa B OTHOIIEHUH Moaupukaiuii Mmoayns DO-31A | ecnu He yKa3aHO HHOE.

Monyns DO-31A sBnsieTcss 0TKa30yCTOMUMBBIM, BOCCTAHABIMBAEMBIM U PEMOHTOIPUTOTHBIM
W3JIeNMeM, TIpeHa3HaYeHHBIM JIJISl KPYTJIOCYTOYHON HENpPEephIBHON JKCIUTyaTallid ¢ BO3MOXKHOCTBIO
MHOTOKPATHOTO BKJIFOUEHUS U BBIKIIFOUCHHS JIEKTPOITUTAHUS B TEUCHHUE CYTOK.

Paboune ycnoBus skcmyatauuu Moyt DO-31A:

— TeMIepaTypa OKPY)Karolero Bo3ayxa B 3aBUCUMOCTH OT MoAudukanuu (cM. Tadnuiry 1);

— OTHOCHTEIbHas BIAXXHOCTh Bo3ayxa 85 % npu mitoc 25 °C u 6osee HU3KUX TeMIepaTypax

0e3 KOHJICHCAIH BJIary;

— armocdepHoe gasinenue ot 84 no 107 kIla.

1.2. TexHuyecKue XapakTepUCTHKHU

OcHOBHBIE TEXHUUECKUE XapakTepucTuku Moaynsa DO-31A npuseneHs! B Tabuuie 2.
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Ta6auna 2. Texunyeckue xapakrepuctuku moayJst DO-31A

XapakTepucTuka 3HaueHune
KommgecTBo rpymnmn KaHaIoB BEIBOJIA 2
KonmrdaecTBo kaHAIOB BBIBOJIA B TPYIITIE 8
Tok Harpy3ku, He MEHee, A 0,5
MaxkcumanbHbIN BBIXOJHOM TOK Ha OJHY rpynmny, A 2
Tok cpabareIiBaHUS 3alIUTHI, HE OoJiee, A 0,55+ 0,05
KommgecTBo kaHamoB uHTepdeiica 2
Tun unTepdeiica RS-485

[TpoTokos HHPOPMAIIMOHHOTO 0OOMEHA 10 HHTEP(EHCHBIM KaHaIaM Modbus / EmiBus®

. 921600, nns Bepcuun
MakcuMajbHas CKOPOCTh TMepefadd JaHHBIX 10 HMHTEephEHCHBIM
Moyt HaurHas ¢ DO-

KaHayam, Out/c 31AV7 - 1843200

HanmeeHHe rabBaHUYECKOM N30 MCXKAY H30JIMPOBAHHBIMU

HE MCHEC

1000
JacTsMHU MOayJis, B, He MeHee
Hanpsixenue nuranus, B ot 18 o 36
["aGapuTHBIE pa3Mepbl MOAYJIS, MM: 170%130%30
Macca moxyis, Kr, He OoJee 0,2
Cpennee BpemMs HApaOOTKH HA OTKa3, 4, HE MEHEe 100 000
CpenHee BpeMsi BOCCTAHOBIICHHSI Ha OOBEKTE JKCIUTyaTallid CHJIAMHU U 30
CpeICTBaMU JICKYpPHOU CMEHBI, MUH, HE Ooliee
Ha3nadeHHBIH CpPOK CIy)OBbI C YY4eTOM BOCCTaHABJIMBAEMOCTH, JIET, 20

1.3. V¥YecrpoiicTBo u padoTta Mmoay.as

Buemnuii Bua mMoayns mokasaH Ha pucyHke A.l, mpunoxeHust A. KOHCTpYKTHBHO MOJyJb

BBIIIOJIHEH B BHJIE MHOTOCJIOMHON MEYaTHOM IUIaThl, C 3aKPEIUIEHHBIMA HAa HEMl METaUIMYECKHUMU

KOKyXaMH-3KpaHAMH M JIMLEBOW IIaHKOM. Ha nnieBoil cTopoHe MOAYJSl HAaXOINUTCA METajuIMdecKas

IUTaHKA, Ha KOTOPYIO BBIBEJCHBI 3JIEMEHTHI WHAMKALIUU, OOBEKTHBIM pazbeM XP4, BUHTHI KperieHus

MOAYJIS K KOpIycy KapKaca M PydYKH ISl YIOOCTBA HM3BIEYCHHUS €ro U3 KOp3uHBL. Ha ThUTbHOIA

CTOPOHE MOJIYJISI HAXOJUTCSI CUCTEMHBIN pazbeM XP3, ¢ TOMOIIBI0 KOTOPOTO MOJTYJIb IMOIKITFOYAETCS K

KpOCCOBOM IIaTe KpenTa.

! PazpaGorunk AO «IMHUKOH». Cm. «IIpotokorx EmiBus Ormmcanme» AJITB.420609.045 /1
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IIpumevyanue - BHemHuil BUA MOIYJAS MOXET MMETh OTIMYHUS OT W300paKeHHIA,

IIOKa3aHHbIX Ha pucyHke A.l npunoxkeHus A, He BIUSIOUINE HA SKCIUTyaTallMi0 MOTYJIS.
1.3.1 Ilpunyun pabomut

Mozynb cOCTOUT U3 ABYX OCHOBHBIX YCTPOMCTB:

— ycrpoiictBa 00bekToBOrO (YO);

— ycrpoiicta ynpasieaus (YY).

YO mnpenHa3HadeHO A NOJYYEHUs BXOJHBIX IHU(POBBIX NAaHHBIX OT YY U BKIIOUYEHHS U
BBIKJIFOUEHMSI HY’KHBIX BBIXO/IHBIX KJIIOU€H B COOTBETCTBUU C STUMU CUTHAJIAMH.

VYV obGecnieunBaer nepenauy B YO 8-Mu pa3psaHbIX HU(POBBIX JAaHHBIX B KaXKIyIO TPYIILY,
KOHTPOJIb M MHAUKALUIO cOCTOsIHUS YO U paboTy MOIYJISI B CHCTEME.

CrpykTypHast cxema MOAYIs, NpelacTaBlieHHas Ha pucyHke B.1, mpunoxenuss B conmepxut
cieayromue GyHKIMOHAIbHBIC Y3Ibl:

— reHepaTop TakTOBBIX curHaios (BQ);

— BbeIxoaHo# kito4, (BK1, BK2);

— cxemy 3anuThl, (C31, C32);

— cxemy koHtpous, (CK1, CK2);

— BTopuyHbIe ucToUHHMKY nutanus (UI11.. . UI13);

— mukpoxontposuiep (LITY);

— onronapsl (OI);

— nporpammupyemas Jiornueckas uarerpaipHas cxema (IIJIMC);

— ¢opmupoBarens uHtepgericop RS-485 (OU).

B kauecTBe ympaBIAIOLIET0 YCTPOHCTBA B MOJAYJSAX HCHONb3YeTCS MHKPOKOHTposuiep. B
Monynsx Bepcun a0 DO-31AV7 MuKpoKOHTposiep paboTaeT B peKMME MHUKPOIpOLeccopa, T.e.
(dbopMupyeT TpH LIMHBI yIpPaBICHUS: IIUHY ajapeca (8 pa3psioB), LIMHY AaHHBIX (8 pa3psaaoB), MIUHY
cuaxponmzanuu (curaaasl ALE, WR, RD). Otu munsl coenunensl ¢ [IJIMC. B ¢yukuun ITJIUC
BXO/JTUT:

— (opMHpOBaHUE CUTHAJIOB YIIPABIICHHSI BRIXOHBIMU KITFOYaMHU;

— ¢opmupoanue curtana INHIBIT;

— (opmMupoBaHuEe CUTHAJIOB BEIOOPKH KaHajla B CXeME KOHTPOJIS;

— (opMHpOBaHUE CIOBA COCTOSHUS.

B wmonynax, waumnas c¢ Bepcuun DO-31AV7, TIJIMC otcyrcTByeT. BBIXOMHBIE KaHAJBI

bopMUpPYIOTCS CUTHATIAMU MIOPTa MUKPOKOHTPOJLIEpa.
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Hapsiny ¢ MUKpOKOHTpOJUIEpOM B COCTaB MOJYJS BXOJUT YCTPOMCTBO OXpPaHHOrO TaiMepa

Watchdog. Eciu B Teuenue 1,6 ¢ He MPOMCXOAUT MPOTrPaMMHOMN MOIAEPKKHA OXPaHHOIO TalMepa,
MPOUCXOIUT anmnapaTHbiii copoc LIITY.

Monynb COOEpKUT JBE raJIbBAHUUECKH M30JMPOBAaHHBIE TPYIIIBI BBIXOAHBIX Kiatoued BK1 un
BK2. Kaxpas rpynma coaepkuT BOcCeMb Kitoueil. g ympaBiieHHs KIO4amMu II€PBOM TPYIIIIBI
MHUKPOKOHTPOJUIEP MPOM3BOIMUT 3amKch MaHHBIX 1Mo aapecy S01H (mo Bepcum moxyns DO-31AV7).
Pazpsapl mmnbl qanaeix D7...D0 coorBercTByIOT BhIXOAHBIM Kanaimam OUTS...OUTL. Ecau pa3psn
NaHHbIX INpu 3anucu 1o ajapecy S501H coorBercTByer mormueckoid 1, TO KIIIOU BKIIIOYAETCS
(otkpbiBaercs). Ecnu 6uT gaHHbIX — jgoruueckuil 0, To KitoY 3akpbiBaeTca. Bropas rpynmna kirodei
yIIpaBJIETCs 3allUChIO JaHHBIX o aapecy S02H. B nanHom ciydae paspsas! muHbl ganHeix D7...D0
COOTBETCTBYIOT BBIXOMHBIM KaHasiaM OUT16...0UT9. Eciu pa3psin JaHHBIX NP 3aIUCU TI0 apecy
502H cootBercTBYeT jormyecko 1, To kirod Bkirodaercs: (OTKpbiBaercs). Eciaum OWUT AaHHBIX —
noruueckuit 0, To kimou 3akpeiBaercs. Curnansl, chopmupoBanubie [TJIMC, npeanasHadyeHsl ams
yIIpaBJIEHUs] BBIXOJHBIMHM KJIIOYAMHM M OTJEJIEHBI OT BBIXOJHBIX KIIOYEH ONTONapaMH; TEM CaMbIM
JOCTHTAeTCs TalbBaHWYECKas HM30JSIMA CHCTEMHON YacTH MOIyJsl OT OOBeKTOBOH. B kauectBe
KJIFOUEH HCIIONB3YIOTCA MOIIHBIE
p-kaHanbHble MOSFET Tpansucropsl, o0n1agaromye o4eHb MajibIM COIPOTUBICHUEM BO BKIIOUEHHOM
COCTOSIHUH.

B monymsax Bepcun HaumHasi ¢ DO-31AV7 BeIxomHbIe KaHANbl (OPMHUPYIOTCS Ha BBIXOEC
opTa MUKPOKOHTpoJiepa. ['pynmsl pa3ienstoTcss onTonapamMu U pa3HbIMM BHEIIHUMU HCTOYHUKAMU
MUTAHUS.

CK no3BoJisieT onepaTuBHO OTCIEKUBATh HCTUHHOE cocTosiHue BK kaxxnoro us 16-tu kaHanos
MOJYJIS U TPUHATH HEOOXOAMMBIE MEpbl MPU €ro HECOOTBETCTBUU OXHUAAEMOMY 3HaueHHto. [lns
ONpPEACIICHUSI COCTOSHUS KIIF0Ya MUKPOKOHTPOJUIEP MPOU3BOAMT 3alUCh JaHHBIX mo aapecy S07H,
TEM CaMbIM YCTaHABJIMBAET aJipec MpoBepsieMoro kaHamna. [Ipu sToM pa3psas! mmHb qaHabx D2...D0
COOTBETCTBYIOT azipecHbIM pazpsaaMm AAQ...AA2. 3areM MHUKpoKoHTposulep mo azapecy S5S03H
MIPOM3BOAUT YTCHUE PETHCTPa COCTOSIHUSA (popmar perucrpa coCTOSHUS MpeACTaBiIeH B Taduuie 3).
OAHOBPEMEHHO CUUTHIBAETCS COCTOSHME Kitouer obeux rpymnm. CoaepKUMoe perucrpa COCTOSHUS,
[0 3ampocy, NepefaeTcsi B MHUKPOIIPOLIECCOPHOE YCTPOMCTBO KOHTpOJIEpa, B KOTOPOM paboTaer
Moaynb. B momymsx Bepcuu, HaumHas ¢ DO-31AV7, cuuThiBaHHE COCTOSIHHUS BBIXOJHBIX KaHAIIOB

BBIITOJIHACTCA IO aApecaM C(bOpMHpOBaHHLIX Ha BBIXOAaX MUKPOKOHTPOJIIICPA.
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Ta6auna 3. @opmMaT perucTpa coCTOsIHUA

Homep pa3psaa Hasnayenue
DO Cocrosinne Boixoanbix kimoueit OUTS...OUT1 (curnan DA)
D1 Cocrosiaue BeixonHbIx kiroueir OUT16...0UT9 (curnan DB)
D2 «1»- HayIMune BHEMIHErO MUTAHUA BEIXOAHBIX Kiroyeir OUTS...OUT1
D3 «1»- HaNMUYMe BHEIIHETO MUTaHUs BBIXOMHBIX Kiroueir OUT16...0UT9
D4 «0»- meperpy3ka B 1emsix BeIXxoqHbIX kKanainoB OUTS...OUT1
D5 «0»- meperpy3ska B 1enax BeixoaHbIX kanamos OUT16...0UT9

C3 3amuniaer BbIxoHOU TpaH3ucTop BK mpu KOpoTKOM 3aMbIKaHUM B HArpy3Ke WIX B JIUHUU
cBs3u ¢ Heil. Ilpu cpabarbiBaHMM 3alIUTHl B OJHOM M3 KaHAJOB Tpymmbl oTkimoudarorcs BK Bceit
rpynmel.  CurHan, cdopmupoBannbiii C3, dyepe3 omromapsl moctymaer Ha Bxox I[IJIMC wmm
MHUKPOKOHTPOJUIEPA, B 3aBUCHMOCTU OT BEPCUM MOAYJIA. MUKPOKOHTPOJIEP € MEepUOANYHOCThIO 10
MC OINpallUBaeT PErucTp COCTOSHUE MOJAYJs, B KOTOPOM HpeAcCTaBieHa HHpopMamus o
paboToCIIOCOOHOCTH BBIXOJIHBIX KaHaJOB. Eciu MpouCcXOOuT meperpy3ka BBIXOJHOIO KaHajla, TO
MUKPOKOHTPOJIIEP MOJYJISl IEPUOJUUECKH COPACHIBAET CUTHAN OIIMOKU U KITFOUYH OISATH BKIIFOYAOTCS.
B cnydae ycroitunBoii meperpy3ku OyJIeT MpOMCXOAUTH MEPHOAMUYECKOE BKIIOUEHUE U BBHIKIIOUEHHUE
Kioyeld. BusyaslbHO 3TO MOXHO HaOMIOAaTh MO MHUTAaHUI WHAWKATOPOB BBIXOJHBIX KaHAJIOB M
WHIUKATOPOB omHOKH «F1», «F2».

C3 u CK nonyyaror niuranue 5 B ot UII1 (B Bepcun moaynst HaunHas ¢ DO-31AV7 nuranue
Moyis +3 B), BX0J1 KOTOPOTro MOJKIIIOYEH K BHEIIHEMY UCTOUHUKY NuTaHus 24 B.

[IJINC comepxur cxemy opmupoBanus curHana INHIBIT, koropas koHTponupyer paboTy
porpaMMHOTO oOecnedeHuss Moayis. Jlornka paOoThl CXEMbl 3aKJIIOUYaeTcsi B TOM, YTO €CIU B
TedeHue 26 MC MUKPOKOHTpOJUIEp He oOpalaercs K cxeMme (3amuch NaHHBIX mo azapecy S00H), t.e.
MIPOUCXOJUT HapyILIeHHe paboThl MPOrpaMMHOI0 OOecriedeHHs] MOAYJsl, TO POU30iiIeT OJIOKHPOBKa
MOJIUGUKAIMY BBIXOJTHBIX KIIIOUeH M eciu mnepeMbluka J1 ycTaHOBIIEHa, BBIXOJHBIE KIIIOYH
Boikmouarca. Cocrosnue curnana INHIBIT nposepsiercs urennem nanusix no ajapecy S06H, paspsin
naaelx DO, koroperii ecmu Haxomutcs B coctosHuM «0», 1o curHanm INHIBIT akTuBHBINH,
IIPOrpaMMHBIM 00€CIIeYeHHEM HE MOAJEPKHUBAETCS.

B wmomymsix Bepcum HaumHas ¢ DO-31AV7, curman INHIBIT  dopmupyercs
MYJIbTUBHOPATOPOM, KOTOPBIH 3aITyCKAETCs] MUKPOKOHTPOJIJIEPOM.

WNuTtepdelicHple KaHaabl MOAYIS oOpa3yroTcs AByms mocienoBatenbHbiMu USART mopramu
MukpokoHTposuiepa. Beixonst USART coenunensr ¢ ¢opmupoBatensimu uHTepdeiicor RS-485. B

KayectBe (popmupoBateneil MHTEp(PEHCOB HCMOIB3YIOTCI MHMKPOCXEMBI OCOOCHHOCTBIO KOTOPBIX
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SBIIACTCS COJEp)KAHUE BHYTPHU KOpPIIyca TBEPAOTEIHHOrO TpaHc(opmaropa, KOTOphI obOecreunBaet

raJIbBAHUYECKYIO U30JIALIMI0 CHCTEMHOM YaCcTH MOAYJISI OT UHTEP(HEHCHOIM.

WutepdeiicHple KaHambl WMEIOT TEPMHHAIBHBIC PE3WCTOPHI, IMpEIHA3HAYCHHBIC IS
COIVIACOBAHUS JIMHUK CBS3M, MOJAKIIOYaeMbIX K Moayiao. Homwuuanel pesuctopoB 120 Om.
[Toakmrouarorcst oHU K JTUHUAM A 1 B ¢ momombro nepembruek J6 s kanana 1 u J7 mis kanana 2.
JlaHHbIE TIEPEeMBIYKU JOJDKHBI YCTAHABIUBATHCS, €CIM MOJIYJb SIBISETCS MEPBBIM MM IOCIECTHUM
YCTPOHCTBOM B ceTu. B cocraBe KpocCOBOHM MIIaThl TAKKE MMEIOTCS TEPMHUHAJIBHBIE PE3UCTOPHI,
KOTOpPBIE TIOJKITIOYAIOTCS K CETH MepeMbluKaMU. Eciy ncnonb3yroTes mepeMbIuKd, PacioyioKeHHbIS
Ha KPOCCOBOM IJI1aTe, TO Ha MOAYJIe UX yCTaHABIMBATh HE HY»KHO. [Ipy oTCyTCTBUM Nepenayn TaHHBIX
o cetu @Y HacTpoeHsl Ha pueM. Bo BpeMsi BKJIIOUEHHUS MEepeIaTIYNKa MUKPOCXEMbI IEPEXOIAT U3
MACCUBHOTO COCTOSHUSI B aKTUBHOE, YTO MPHBOJUT K BO3HUKHOBEHHUIO IMEPEXOJHBIX IPOIIECCOB B
cetu. Jlns ycTpaHeHHs MOJOOHBIX SIBICHUH MOIYIb CONEPKUT PE3UCTOPHI, KOTOPBIE MOJCOCAHHSIOT
TuHUN A HHTep(EHCHBIX KaHAIOB K MOJIOKUTEIHbHOMY BBIXOAY MHTEP(EHCHOr0 NCTOUHUKA MUTAHUS,
muann B x orpunarensHomy. Ilepembruku J2 w J3 mogkmovaror juHud A kaHaioB 1 u 2
COOTBETCTBEHHO, IepeMbIuku J4 u J5 nonkiovaroT inauu B.

CereBast afpecanys ONMpeaesseTcss MECTOM YCTaHOBKH MOJYJISl B KapKac U HOMEPOM KapKaca.
B enunoil cetm moxeT HaxoauTbes 10 16 kapkacoB. Ha KpoccoBbIX MmiaTax €CTh IMEPEMBIYKH,
KOTOPHIMH ~ yCTAaHABJIMBAIOT aJpec Kapkaca. OTH TMEpPeMBbIYKM COEAMHEHbI C  BXOJaMH
MukpokoHTposuiepa (curnansl ADRB2...ADRBO). [lyg yBenuueHus: KoIuyecTBa MOJyJeil B CCTEME,
HauymHas ¢ Bepcun monayiss DO-31AVS5, B Mmoayns nobasieH eme oauH aapecHblid paspsg ADRBS3.
Curnanst ADR3...ADRO sBnsercsi ceTeBbIM aJpecoM MOAyJs B KapKace. OTH CHTHAJBI
bopMUpYIOTCS COEAMHEHHEM KOHTAaKTOB CUCTEeMHOro pasdbema (XP3) ¢ cucremHol obmieidt mmHON
Moayisi. CoelMHEHWE BBIMOJHEHO IEYaTHBIM MOHTa)XOM Ha KpoccoBoM mare. KpaiiHee neBoe
TUTATOMECTO UMEET HAaMMEHBIIINH aJipec.

CkopocTb nepeaadn TaHHBIX o uHTEep(EHCHBIM KaHaJIaM 3amaeTcs
Mukponepekitouatenem SAL. B Tabmumax 5, 6 u 7 mpeAcTaBIeHO COOTBETCTBHE COCTOSHUN
MHUKpOIEepeKioyareneil ckopocTsam nepenadn. Haunnas ¢ anmaparnoit Bepcun moaynss DO-31AV5,
MOJIyJIH MOTYT paboTaTh 1mo aBym mpoTtokoixam: Modbus wiu EmiBus.

Moyie CONEpPKHT CHUCTEMY HWHIUKAaNUW Ha cBetomuonax. Ceerommompr OUTL...OUT16
3eJIEHOTO CBEUYEHUS XapaKTEPU3YIOT COCTOSHUE BXOIHBIX KaHAOB. [IOCTOSIHHOE CBEUEHHE ITHUX
CBETOJIMOJIOB 03HAYAET, UTO BBIXOJHOW KITFOU BKITFOYCH.

Cgeuenne mHankaropoB F1 m F2 (kpacHoe cBedeHme) xapakTepU3yeT HaJIUYHe MEePerpy3Ku
BBIXOJHBIX KJIIOUEH TPYIIbI OJUH U FPYIIbI ABA COOTBETCTBEHHO.

Ceuenue waaukaropoB Ul u U2 (kenroe cBeueHHE) XapaKTepU3yeT HATUYHUE BHEITHETO

IIUTaHUA BBIXOOHBIX KJIIOUEH T PpynIbl OAWH U IPpynIibl IBa COOTBETCTBCHHO.
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Nunukatop TEST (cBeueHne KpacHBIM IIBETOM) XapaKTEPHU3yeT OIMIMOKH MPU MPOXOXKICHUU

TecTa, T.e. HECOBMAJEHUS KOHTPOJbHON CYMMBI KOJOB MPOrPaMMHOT0 OOECIEeUeHUsI U HapylieHHe
paboThI TPOrpaMMHOTO oOectieueHus:, HeT nmoanepkku currana INHIBIT.

Nuaukatop LINK cBetutcs KpacHbIM ILIBETOM, €CIIM MOJYJIb HE IE€PEAAET JAaHHbIE HU IIO
oJlHOMY UHTep(delicHOMY KaHaly.

[IutaHre MOAYJsT MOXKET OCYIIECTBIATHCS HE CTaOMIM3UPOBAHHBIM HampspkeHuem 18..36 B.
MouHocTb, moTpediseMast MOAYJIEM OT UCTOUYHUKA MMUTAaHUs, He TpeBbimaet 3.5 BT.

Bropuunsiii ucrounuk nuraHus MIIl ranpBaHMuYecKkM H30JIMPYIOT NHUTAHUE MOAYJISA OT
cucteMHoro ucrounuka nuranus. UI11, npeoOpa3ys BXoqHOE HalpsHKEHUE B HanpshkeHue +5 B u s
Monyinei Bepcun HaunHas ¢ DO-31AV7 — +3 B, obecrieunBaeT nuTaHue CUCTEMHON YaCTH MOJTYJIS.

[ToxoneBka pa3beMOB Moaynst mnpuseneHbl B Tabuuue F.1  npunoxenus F.  Ilpumep
MOJIKJIIOUEHUSI Harpy3ku npusefeH Ha pucyHke D.1 mpunoxxenus D. PacnonoxeHue nepembluek Ha

IJ1aTC MOAYJIS IMTOKAa3aHO HAa pPUCYHKE E.l MMPUIIOKCHUA E.

IIpumevyanue - BHemHui BUA MIaThl MOZYIS MOKET UMETh OTIIMYHS OT U300paKSHHUS,

NIOKa3aHHOTo Ha pucyHke E.1 mpunoxenus E, He BIusIONIME HA €T0 IKCILTYaTaIHIO.
1.3.2 IIpozpammnoe obecneuenue

[Tporpammuoe obecnieuenue (I10) monyns mpenycMarpuBaeT MHGOPMAlMOHHBI OOMEH IO
uHTEep(hENCHBIM KaHalaMm, YIpaBJIE€HUE BBIXOJHBIMU KaHaamu, mojnaepxkky curHama INHIBIT,
MOJIZIEPIKKY OXpaHHoro TaiiMepa Watchdog.

Crtpykrypa peructpoB O3Y moaynsi, JOCTYNHBIX MOJb30BaTento mo mporokory MODBUS,

npuBe/ieHa B Tabnuie 4.

Taoauna 4. Crpykrypa peructpo O3Y moayast DO-31A

MaccuB BxoaoB (pacnoJsoxed B SRAM)

1 2

00 Tun momyns (=13)

WNnaukatop ommook:

- B3BeieHHbIH (- pa3psn - omudka SRAM

01 - B3BeZIeHHBbIN 1-i1 pa3psn — ommbka Flash

- B3BeJIEHHBIH 2-i1 pa3psn - ommnbka EEPROM
- B3BeJIeHHBIH 3-i1 pa3psin - omnbka Inhibit

02 WNuaukatop nporpecca

03 CunTaHHbIE 3HAYEHUS BLIXOI0B
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Peructp coctosiHus BBIXO/I0B:
- B3BEJICHHBIN 8- paspsia - neperpyska rpymibl Bbixogos OUT1...OUT8

04 - B3BEJICHHBIN 9-11 paspsia - neperpyska rpymibl Beixogos OUT9...OUT16
- B3BeZIcHHBbIN 10-i1 pa3psa — orcyrerBue nutanus rpymmsl Beixogos OUT1...OUTS
- B3BeZIeHHbIH 1 1-i1 pa3psa— orcyrcTBue nutanus rpynmsl Beixogos OUTY...OUT16

05 ABapuu Harpy3ok Ha Beixozax 0...15 (pa3psanei 0...15)

06 CdeTynk BHEIIHUX COPOCOB (110 OXpaHHOMY TaliMepy)

07 CueTdnk cOPOCOB MO MTUTAHHIO

08 [TporpammHas Bepcus

11 3anucpiBaeMble 3HaUE€HUS BBIXOJI0B

1.4, MapkupoBKa U IJIOMOHPOBaHHUE

Mapkuposka moxyis (I'OCT 26828-86) naHeceHa HEMOCPEACTBEHHO Ha M3JENHME WM Ha

MIPUKPEIIAEMBIN K U3/EIIUI0 HAKIAJHON YJIEMEHT U COIEPIKUT:

— HauMeHOBaHUe U (MJH) Mudp U3Ienus;

TOBapHLIP’I 3HaK WJIN HAUMCHOBAHUC TIPCAIIPUATHA-U3TOTOBUTCII,

3aBOJICKOM HOMED;

n300pakeHHe €JMHOIr0 3Haka OOpalleHHs NPOAYKLIMU Ha PhIHKE TOCYAapCTB-YICHOB

TamMoskeHHOTr0 COr03a.

1.5. ¥Ynakoska

TpancnopTHass Tapa, B KOTOPOW TOCTABIISIIOTCS MOJYJH, TPEACTABISET COOOW TOIIAaThIN

Hepa30OpHBIN, IUIOTHBIN SIIUK C TOPIEBBIMU CTEHKaMH, COOpaHHBIMH Ha 4eThIpex IutaHkax. Ha smuk

HAHOCSTCS OCHOBHBIE, JOTOMHHUTENbHBIE U Tpenynpeautensubie 3Haku 1o [OCT 14192-96.

BHyTpeHHue creHku snmka oouTsl (BeicTianbl) Oymaroit BY-b mo I'OCT 515-77. [lepen ynakoBkoii B

TPAHCHOPTHYIO Tapy MOAYJH MOMENIAIOTCS B YKJIAJOYHBIN SAIIUK. YKJIQJAOYHBIN SIIUK MPEICTABISET

coboit

SIIUKE

¢ytasp u3 roppupoannoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCIIOPTHOM

pa3meriaercs 10 20 yKIIaJOUHbIX SIIUKOB.

TpaHCIOPTHBIN AMMK MaPKUPOBAH:

— MAaHUNYJSUMOHHBIMM 3Hakamu: «boutcs ceipoctn», «Bepx». «He xanTOBatThy,
«OCTOPOKHO, XPYIIKOEY;

— OCHOBHBIMH HAJUCSMHU - OJHOE WJIM YCIOBHOE€ HAMMEHOBAHUE IPy30I0JIydaTesis, MyHKTa

Ha3HAYEHUS C YKa3aHHUEM, IPU He0OXOUMOCTH, ITYHKTa EPETPY3KH;

11
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— JOIOJIHUTCIIbHBIMU HAAIIHUCAMU - IMOJIHOC UJIM YCIIOBHOC HAMMCHOBAHHWC I'PY300TIIPABUTCIIA

1 HaUMEHOBAHUE IIYHKTA OTIPABJICHMUS;
— wuH()OPMAIMOHHBIMU HAANHCAMU - Macchl OpyTTO W HETTO TPYy30BOIO MecTa B
KHUJIOTpaMMax, TabapuTHbIE pa3Mephl IPY30BOI0 MeCTa B CAaHTUMETPax U 00bEM Ipy30BOI0
MecTa B KyOM4eCKUX MeTpax.

TpancropTHas MapKUpOBKAa HAHOCHTCS Ha (paHEpHbIC MM METAIIMYECKUe SpibIku. [lopsaok
pacToyOKEHUsT MapKUPOBKH Ha OAHOHW U3 OOKOBBIX cTeHOK coorBercTByer ['OCT 14192-96.
JlonyckaeTcsi HaHECEHHEe MApKUPOBKM HENOCPEACTBEHHO Ha Tapy. MapKUpOBKY HaHOCAT KPacKoH 1o
Tpadapery win OT pyKu OBICTPO BBICHIXAIOLIEH, BOAOCTONKOM, CBETOCTOMKON, COIECTONKON KpacKoii,
IIPOYHOW Ha CTUpaHue U pa3mbiBaHue. OCHOBHBIE HAANUCU HAHOCATCS BbICOTOM 30 mMM.
JlononHHUTENbHBIE U HHPOPMAITMOHHBIE HAITUCH HAHOCSATCS BRICOTON 10 MM.

[Tocne yxkiaaku Monaysied B TapHBIA SIIUK, MOCIEAHUNA OOTATMBAETCA MO TOPLIAM CTaJIbHOIM,
nenpbHo JeHToil ceuenueM 0,4x20 Mmv u mimomOupyercs. IlmoMmObl [uis mpenoTBpalieHust OT
MOBPEXJCHUSI MPU TPAHCIIOPTUPOBAHUU PACIIONIATAIOTCS B INIYXUX OTBEPCTHSIX OOKOBBIX CTEHOK U
3alUIAI0TCS CKOOaMHU.

B TeueHue rapaHTHIHOTO CpoKa MOTPEOUTENb JOHKEH COXPAHSTh YIIAKOBKY (YIIaKOBOYHBIM U

TPAHCHOPTHBIM ALIUKH).
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2 HCHOJBb30BAHUE 110 HASHAYEHUIO

2.1. JxkcmiayaTauMoOHHbIE OTPAHHYEHUS

OKcmulyatauus ycTpOWCTBAa JOJDKHA IPOU3BOJUTHCA B IIOJHOM COOTBETCTBUU C OOIIMMU
TEXHHYECKUMHU TPEOOBAHHSIMHU M MPABWIAMH SKCIUTyaTalldM H3JCNUN (CPEACTB) BBIYUCIMTEIBHON
TEXHUKHU U IPUOOPOCTPOEHHUS, a TaK K€ HACTOSIMUM PO mpu 3Ha4YeHUsAX KIMMAaTUYECKUX (haKTOpOB,
YKa3aHHBIX B HACTOALIEM JOKYMEHTE.

Bo03MOXXHOCTB 3KCIUlyaTaMu YCTPOMCTB B YCIOBHUAX, OTIMYHBIX OT YKa3aHHBIX, JIOJDKHA

COTJIaCOBBIBATHCA C NPCANIPUATUCM-U3TOTOBUTCIICM.

BHUMAHHWE! TOK MAKCUMAJIBHOM HATI'PY3KM KAXJOI'O BBIXOJA HE
JIOJDKEH IIPEBBIIIATH 0,5 A. TOK MAKCUMAJIBHOW HATI'PY3KU KAJXJIOW T'PVIIIIbI
BBIXOJIOB HE JIOJDKEH IIPEBBILIATE 2A. TOK MAKCUMAJILHOM HATPY3KU
BbIXOZ0B MOAVYJIA HE JOJDKHA ITPEBBIIIATD 4 A.

2.2. TloaroroBka MoayJisi K HCIOJIb30BAHUIO

[Tocne monydeHus, JUINTEIBHOTO XpaHEHWs WJIM TPAHCIOPTUPOBAHMUS MOIyJell B
TPAHCIIOPTHOM Tape HEOOXOAMMO TPOMU3BECTH BHEUIHUI OCMOTP TPAHCIOPTHOIO M YKJIaJ0YHBIX
SIIUKOB U MPOBEPUTD LIEITOCTHOCTh YIIaKOBKH.

[Ipu oOHapyeHMM HapylIeHHs LEJIOCTHOCTH TPAHCIIOPTHOW WM YKJIQJOYHOW Tapsl
HE00X0AMMO COOOLIUTHh O HApyLIEHUM HPEANPHUATHIO - U3TOTOBUTENMtO0. [lanpHeimas skcrtyaTanus
MOJ1yJIsl BO3MOXKHA TOJIBKO C pa3pelIeHMs] IPEANPUATUS - U3TOTOBUTETIS.

Ecnn 1enocTHOCTh Tapbl HE HapylleHa, MOJYJb CIEAYyeT W3BJIe€Yb U3 YIAKOBKH, NMPOBECTU
BHEIIHUII OCMOTp Ha OTCYTCTBUE MEXaHMYECKHUX IIOBPEKIEHUM M IPOBEPUTH COOTBETCTBHE
KOMIUIEKTHOCTH IIacIopTy.

B cnyuyae xpaHeHUS WM TPAaHCIIOPTUPOBAHMS MOIYJISl IPU TEMIIEpaType HIKE HYJIS IPalycoB,

BBIJIEP/KATh €r0 B HOPMAJIbHBIX YCIIOBHSX B TeueHue 12 yacos.
2.2.1 Ilopaook ycmanoeku

[Tpu nmepBOHAYANBHON YCTAHOBKE MOJYJEH ClielyeT BHIMOIHUTH CIASAYIOIINE IEHCTBUS:

— Teped HadaJloM MOHTa)ka MOAYJb CIEIyeT OCMOTPETHh IIENIOCTHOCTH AJIEMEHTOB ILIATHI,
MEYaTHBIX IMTPOBOJHUKOB U OTCYTCTBHUC HOBpe)KI[eHI/Iﬁ Pa3bEMOB;

— C MOMOIIBI0 MUKponiepektouatTeneir SAL crieayer ycTaHOBUTH CKOPOCTh
nHpopManmoHHoro ooMeHa. B Tabmuiie 5 mokazaHO COOTBETCTBHE COCTOSHUS
MHUKpOIIepeKIItoUaTeneit CKOopocTu HHPOPMaITMOHHOTO 0OMEHa, JJIsl MOJIYJIeH ¢ Bepcuen

nporpaMMmHoOro obecneuenus 10 #D03 145 BkmounrtensHo. B Tabnuie 6 mokazaHo
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COOTBETCTBHUE COCTOAHUA MHKpOHepeKHIO‘IaTCHeﬁ CKOpPOCTH I/IH(i)OpMaHI/IOHHOFO O6M€Ha,

JUTSI MOJTYJICH ¢ Bepcrel mporpaMMHOTo obecrieuenust HaunHas ¢ #D03146;

— ynanuth nepembruky J1, eciim HeoOxoaumMo. Mo Tyiib TOCTABIISAETCS C YCTAaHOBICHHOM
nepemMbrakoit J1;

— ecau  HeoOXOoaMMO, C TIOMOIIBID mepeMbldek J2...J7, TPOU3BECTH COTJIaCOBaHHE

¢buznveckoil TMHUM UHPOPMALTMOHHOTO OOMEHa.

Tabauua 5. YcraHoBka cKopocTH HH(poOpMaMOHHOTo o6MeHa /1151 moayJieii ¢ Bepcueii I10 no
#DO3145 BKJIIOYUTETHHO

CKOpoCTh mepenayn, Muxponepekaouareab SAL

Gur/c IIpoToxou

SAl-1 SAl-2 SAl-3

9600 ON OFF OFF

38400 OFF ON OFF

115200 ON ON OFF
Modbus

230400 OFF OFF ON

460800 ON OFF ON

921600 OFF ON ON
921600 ON ON ON EmiBus

IIpumeuanue - Cexuust DIP-nepexitouarens SA1-4 He ucnonb3yercs

Tabauna 6. YcraHoBKa CKOPOCTH HHGOPMAaLIMOHHOT0 06MeHa 17151 Mojay.Jieii ¢ Bepcueii 110
Haunnas ¢ # DO3146 no # DO3150

CxopocTth nepegayuu, Mukponepexmiouarean SAL KoangecTBo
N IIporoxoua
out/c SA1-1 SA1-2 SA1-3 oaiitoB CRC
9600 ON OFF OFF 2
115200 OFF OFF ON 2
Modbus
460800 ON OFF ON 2
921600 OFF ON ON 2
460800 OFF OFF OFF 1
921600 ON ON ON .
EmiBus
460800 OFF ON OFF 2
921600 ON ON OFF 2
[QJ IIpumeuanmne - Cexknus DIP-nepexnrouarens SAl-4 He ucnonb3yercs
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Tab6auna 7. YcranoBKka cKOpocTH HH(POPMALIMOHHOr0 00MeHa I Moay.Jiei ¢ Bepcueii I10
HauymnHas ¢ # DO3151

CKopoCTh nepeaay, Mukponepexaoiarens SAL KoanuecTBo
. IIporoxoa
out/c SA1-1 SA1-2 SA1-3 oaiitoB CRC
230400 ON OFF OFF 2
115200 OFF OFF ON 2
Modbus
460800 ON OFF ON 2
921600 OFF ON ON 2
460800 OFF OFF OFF 1
921600 ON ON ON 1 .
EmiBus
460800 OFF ON OFF 2
921600 ON ON OFF 2
Ipumeuanue - Cexipsi DIP-nepeximouarenst SA1-4 He nucnomnb3yercs

2.3. Hcnoan3oBaHHe MOTYJIA

[Ipexxne ueM HavaTh pabOTy ¢ MOJIyleM, HEOOXOJUMO O3HAKOMHUTHCS C DKCIUTyaTallMOHHOMN
JOKYMEHTAMeN U KOHCTPYKIIUEH MOTYIIS.

Mopayns MOKHO yCTaHABJIMBATh M YIAISITh M3 KapKaca MpU BKIIOUYEHHOM NMUTAaHWUU KapKaca,
T.€. OCYIIECTBIISATh «rOpsiayto» 3aMeHy. [1opsiiok ropsiaeii 3aMeHbI TOJDKEH OBITh CIIETYFOIITHI:

— OTCOEIUHHTH OT 00BEKTHOTO pazbemMa XP4 OTBETHBIN COCTUHUTEID.

— yAaIUTh MOAYJb U3 KapKaca.

— YCTaHOBHUTH HOBBII MOJYJb B KapKac B TY K€ MO3UIIMI0, U3 KOTOPOM OBLI yJalleH MOTYIb.

— TPUCOEAUHUTH K 00beKTHOMY pa3beMy XP4 OTBETHBII COeTMHUTEb.

BHUMAHWE! TIPU OTCOEJMHEHNN OBBEKTHOI'O PA3BEMA, VIAJIEHUS
MOJVJIS U3 KAPKACA TIPOM3OMNJIET TIOTEPSI CUTHAJIOB C®OPMHUPOBAHHBIX
MOJIVJIEM.

2.3.1 Mepul 6e30nacnocmu npu IKCHIyamayuu Mooy

[Ipu »oSkcrmmyaranmuu  MOIYJIsE HEOOXOAMMO COONIOAAaTh TpaBWiIa H  CIEJOBaTh BCEM
pPEeKOMEHIIallUsIM B TOJHOM COOTBETCTBHMM C pa3AeliaMu Hacrosimero PO, ocoOeHHOCTIMH
KOHCTPYKIMU M3JENHsI, €ro 5SKCIUTyaTallud, JACUCTBYIOIIMMH TMOJIOKEHUSIMH HOPMATHBHBIX

JOKYMEHTOB, IIEpeYHEM 0053aTEIbHBIX TPEOOBaHUN IO TEXHUYECKOMY OOCITYKHUBAHHUIO U PEMOHTY.
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KpOMe TOro, HCO6XO,Z[I/IMO BBIIIOJIHATE MCCTHBIC HWHCTPYKIHUU, ﬂeﬁCTBYIOHIHe B HaHHOﬁ

OTpacCiii IIPOMBIIIJIICHHOCTHU, a TAKXC APYTU€ HOPMATHUBHBIC JOKYMCHTBI, OIPCACIAIOIINC ITpaBHJIa

IKCILTyaTalluH AJIEKTPOOOOPYTOBAHMS.

HeBbimonHeHne BbllIE€yKa3aHHBIX HOPM M TpeOOBaHUM, MOXET IPUBECTH K OIACHBIM

IMOCICACTBUAM AJIs ) KU3HU, 3A0POBbs YCTIOBEKA UJIHU Opr}KaIOH_[eﬁ Cp€abl.
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3 TEXHUYECKOE OBCJ/IYKUBAHUE

Haxopsmuiics B SKcITyaTaliuu MOIYJIb HE TPEOYET TEXHUUECKOT0 00CTyKUBAHUSI.
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4 TEKYIIUA PEMOHT U 3AMEHA

MOI[y.]'IB SABJIICTCA BOCCTAHABJIIMBAEMBIM H PCEMOHTHO-IIPUIOAHBIM H3OCIIUCM. B nepuon

9KCIUTyaTalluu B CIIy4asx, He TPEOYIONINX 3aBOACKOT0 PeMOHTA (WJIM BBI30BA OpUTAJIBI IPEITPHUSITHS -
M3TOTOBUTENS) MOTPEOUTENIO pa3peliaeTcsi CBOUMU CUJIaMU MPOU3BOJIUTH 3aMEHY BBIIICIIINX U3

cTpost MoayJeit (em.mi. 2.2.1), 3aTpeOOBaHHBIX WIH MOJYYCHHBIX Y TPEANPUATHSI-U3TOTOBUTEIIS.

BHUMAHMUME! PEMOHT KOMIIOHEHTOB AOJDKEH BBIIOJHATHCA TOJIBKO
N3IOTOBUTEJIEM. HECOBIIOJEHUE JAHHOI'O TPEBOBAHMA BJIEYET 3A
COBOU IIOTEPIO TAPAHTUM ITPEJITPUATUA-U3TOTOBUTEIISA AO «9MHKOH».

CBG,I[CHI/IH O HCUCIIPABHOCTAX 3aHOCATCA B Pa3acii «Yuer HGHCHpaBHOCTCﬁ I[IpU SKCILTyaTaluu»

nacropTa.
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5 HNOPANOK XPAHEHUSA

XpaHeHHe MOIyNsi MOXKET ObITh KpPAaTKOBPEMEHHBIM (TapaHTUIHBIM) W JUIMTEIBHBIM B
OTaIlJIMBAEMOM XPaHUIMILE.

["apaHTUIHBIN CPOK XpaHEHUS] MOJYJISl C MOMEHTA U3TOTOBIIEHUS: 42 Mecsna.

Cpok AMUTENBbHOTO XpaHeHHsI MOAYJIsS B OTaluIMBaeMoM XpaHunuie: 10 ner.

[Tpu xpaHeHUn MOJYJIS CIIEYET BbLACPKUBATH CIEAYIOLIUE TapaMETPhl OKPY>KAIOIIEH Cpe/Ibl:

— B OTaIUIMBaeMOM XpaHWJMILE TeMmIepaTypa BO3[AyXa JOJDKHA OBbITh B IHpenenax

or utoc 5 °C o mmoc 40 °C, oTHOcUTeNbHAs BiaaxHOCTh 10 80 % mpu Temmeparype
mioc 25 °C 6e3 KoHIeHcalluy BlIary;

— cojepKaHHe KOPPO3UUHBIX areHTOB B aTMOC(hepe XpaHUIIUINA HE TOJDKHO MPEBBIIIATh!

1) cepuucroro rasa 20 Mr/m3 B CyTKH;
2) XJIOPHUCTBIX cosieii 2 Mr/M3 B CYTKH.

Monyne mepes 3akiaJkod Ha UIMTENbHOE XpaHeHHE (M0 HCTEYEHHH TapaHTHUITHOrO CpoKa
XpaHeHus1) T0JKEH ObITh EPEKOHCEPBUPOBAH.

KoHncepBauust JomkHa  HPOBOAMTHCS B I[OMELIEHUMM IpU  TEMIIEpaType  BO3Jyxa
mwioc 20°C+5°C u orHocuTenbHOM BiaxkHocTH He Oosee 70 % 0Oe3 pe3kux KoseGaHM
Temneparypbl. IlomeneHue A0MKHO OBITh 3alMIEHO OT NPOHUKHOBEHHS B HETO aTMoc(hepHbIX
0CaJIKOB U KOPPO3HMOHHOAKTUBHBIX Ta3oB (XJIOP, CEPOBOAOPO, aMMHAK, CEPHUCTBIN a3 u ap.). [lpu
MIPOBEJEHUU pabOT MO NEepPEeKOHCEpBAIMM CJEIyeT coOoaaTh TpeOoBaHHS O€30MacHOCTH IO

I'OCT 9.014.
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6 TPAHCIIOPTUPOBAHUE

TpancnoptHas Tapa M yINAaKOBKa  OOECNEYMBAIOT  COXPAHHOCTb  MOAYNIS  IIpH
TPAaHCHOPTUPOBAHUHM BCEMH BUIAMHU TPAHCIOPTA: aBTOMOOMIIBHBIM, JKEJI€3HOJOPOKHBIM, BO3IYLIHBIM
(mpu yciioBHM pa3MeElICHHsT MOAYJS B FEpPMETU3UPOBAHHOM OTCEKE) B COOTBETCTBHUHU C NpPaBUIIAMH
TPAHCHOPTUPOBAHUS IPY30B HA COOTBETCTBYIOIEM BUJIE TPAHCIOPTA U MPU XPaHEHUH €ro B TEYECHUE
CPOKOB, YKa3aHHBIX B pasJeie S.

[Tpr HEOOXOIUMOCTH HOBOW TPAHCIIOPTHUPOBKU YHAKOBKY MOAYJEW CIEAyeT MPOU3BOAUTH B
CHEAYIOLIEH MOCIEA0BATEIBHOCTH:

1) Kaxablil MOJYIb 3aMIaUBACTCS B MOJMATUICHOBBII MAKET M YKIIAIbIBACTCS B OTACIBHYIO
KOpOOKY BMECTE C CONPOBOAUTENBHOM JOKYMEHTAIUEH;

2) KOpoOKHM ¢ MoayiasiMu B KojuyecTBe 20 IIT. yINaKOBBIBAIOTCS B YKJIQIOYHBIN SIIIUK.
VKIago4Hblid AMKAK I[OMEIIAETCs B TAapHbIM sAmuK. [IpomMexXyTKH 3amonHsroTCs
roppupoBantbsiM kapToHoMm T-30 (TOCT P 52901-2007);

3) TpaHCHOPTHBIN SIIMK MapKUPYETCs TODKHBIM 00pa3oM (CM. MpaBuiia MapKHPOBKH,
nepeynciacHHbie B pasnene 1.5).

[lpy TpaHCIOPTUPOBAHWM YyIAKOBKAa MOIYJs JOJDKHA OBITh 3alWIieHa OT MPSIMOTO
BO3EUCTBUS aTMOC(EPHBIX OCAIKOB.

TpaHcopTupoBaHME BCEMU BHMJIAaMHM TPAHCIOPTa MOXKET TPOBOAMTHCS B  CIEIYIOIIUX
YCIOBHSIX:

— TeMmepaTypa OKpyxarouiero Bozayxa or Munyc 50 °C go mmtoc 70 °C;

— OTHOCHTEeNbHas BIKHOCTh 95 % npu mitoc 25 °C;

— armocepnoe narienue He meree 70 klla, 94To SKBHBaJIEHTHO BBICOTE HAJ] YPOBHEM MOPS

10 3000 M (KpomMe TpaHCHOPTUPOBAHUS ABHAIMOHHBIM TPAHCIOPTOM B TE€PMETHYHOM

OTCEKe).

[Ipu morpy3ke M BHITpy3Ke MOAYJIH HE OpocaTh, COONIOIATh MEpBI MPEIOCTOPOKHOCTH OT
MTOBPEXICHHSI TAPHOTO SIITHKA.

[Tocne morpy3ku B TPaHCHOPTHOE CPEACTBO ALIMK 3aKPEIUIseTcs C ILETbl0 HCKIIOUEHHS

BO3MOXXHOCTH €I0 MPOU3BOJIBHOI'O IEPEMCIICHHA.
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7 YTHJIN3AIUA

Matepuanbl, NPpUMEHICMBbIC JUIS YITAKOBKH MOJIYJS M €ro COCTaBHBIX YacTed, MOTYT OBITh
MOJIHOCTBIO TIepepabOTaHbI M HCIIOJIB30BAHBI TIOBTOPHO.

Monyib, €ro cOCTaBHBIC YacTH, MAaTEPUAIbl U KOMIUICKTYIOIINE U3JIEHs CIIPOCKTUPOBAHBI U
M3rOTOBJICHBI M3 BBICOKOKAYECTBCHHBIX MATEPHAJIOB M KOMIIOHGHTOB, HE COJCPIKAIIUX BPEIHBIC
BEIICCTBA, TOKCHUYHBIC MAaTEpPHalbl W JIPYrHe€ KOMIIOHEHTBI, OTPHUIATEIbLHO BIHUSIONIME HAa
OKPYKAOIIYIO TPUPOIHYIO CPEAy U KOTOPBIE MOKHO YTHIIM3UPOBATH M UCIOJIE30BATh TOBTOPHO.

Monyib, U IpyTHe €ro COCTABHBIC YaCTH, MOJICKAINE YTHIH3AIUN, HEOOXOAMMO MTPUBECTH B
HEMPUTOJHOCTh U yTHIN3HpoBaTh B cooTBeTcTBUHM ¢ 'OCT P 52108-2003, I'OCT P 58577-2019 u

JEHCTBYIONUM 3aKOHOIaTeNbCTBOM PO.
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8 IIPABUJIA O®POPMJIEHUS 3AKA3A

[Ipu odopmieHun 3akaza Ha MOIyJIu B OJaHKE 3aKa3za HEOOXOAMMO yKa3aTh CIEIYOIHe
JTaHHBIE:
— «HaumenosaHnue - yka3pIBaeTCs MOJHOE HAMMEHOBAHUE MOJYJISl C YI4ETOM MOIU(DUKAIIY;
—  «Ko71-60» - yKa3pIBaeTCsl KOJIMYECTBO MOCTABISEMBIX W3JIEIMM JaHHOTO HAMMEHOBAHUS U
BapHaHTA.

Kpome Toro, B 6s1aHke 3aka3za MOTYT OBITh OTOBOPEHBI 0COOBIE YCIIOBUS IOCTABKU MOIYJICH.
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9 CCBIJIKHM HA HOPMATUBHBIE TOKYMEHTbDI

Ta6auna 8. HopmaTuBHBIE CCHLIKH

O0o3Ha4yeHne TOKYyMEHTAa

Homep cTpanunsbi/pa3jeda,
noJpasjeJia, IyHKTa B KOTOPOM
AAHA CCHLIKA

AJIT'B.420609.045 /11
[Mporokoxn EmiBus. Onucanue

1.2

I'OCT 26828-86
W3 nenus mammmHOCTpOEHUS U IpubopocTpoeHus. MapkupoBka

14

I'OCT 14192-96
MapkupoBka rpy3oB

1.5

I'OCT 515-77
bymara ynakoBo4Hasi OUTyMHUpOBaHHasl U AETTEBAs.
TexHuueckue ycaoBus

1.5

I'OCT P 52901-2007
KapTon rodpupoBaHHbIil /U1 yIIaKOBKH IPOAYKIHH.
TexHuueckue ycaoBus

15,6

I'OCT 9.014-78
EC 3KC. BpemeHnHast npoTUBOKOPPO3HOHHAS 3aIIMTa U3JEINH.
O6mue TpeboBaHus

I'OCT P 52108-2003
PecypcocOepexenue. Obpamienue ¢ orxogamu. OCHOBHBIE
MTOJIOKEHHUS

I'OCT P 58577-2019
IIpaBuia ycTaHOBIEHHS JOMTYCTUMBIX BBIOPOCOB 3arpsI3HAIOIIMX
BEILIECTB NMPOEKTUPYEMBIMH U JIEHCTBYIOINMHU
XO3SICTBYIOLUIUMH CyOBEKTAMU U METOJIbI OTIPE/IEICHUS TUX
HOPMaTHBOB
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10 CHHUCOK COKPAIIIEHUI

Ta6auna 9. TepMuHBI, COKpaLleHUs U ONpe/ieJIeHUs

Coxpamenue ITosicnenue
ABTOMAaTU3UpOBaHHAs cucrema yIpaBIICHUS TEXHOJOTHYECKUM
ACYTI
MIPOIIECCOM
AL AHasnoroBo-1u¢poBoi mpeodpa3zoBaTelb
BAB Bbiiok anamoroBoro BEIBOIA
GABB biok anamorosoro BBBoa
BK BxonHoi kommyTaTop
HII1, U112 BTropuuHble HCTOYHUKHN TOKa
ny Bxonnoit nuddepeHnmanbHblii U3MEPUTENbHBIN YCUITUTETh
Kpeiit Crernuan3upoBaHHOE MEXaHUUYECKOE IACCH
on OnTomnapsl
JINC [Iporpammupyemas Jjorudeckasi MHTErpajibHasi cxema
Pd PykoBOoACTBO MO 3KCIUTYyaTaluu
on dopmuposatens uaTepdericoB RS-485
iy Muxkponporeccop
EmiBus ITpoTokon oOMmena o untepgeiicy RS-485 ocHOBaHHBII Ha apXUTEKType

«Master/Slave» («Bemymuii/Bemombrii»)

RS-485 (E1A-485)

Recommended Standard 485 (Electronic Industries Alliance-485)
CTaHaapT (1)1/131/1‘1601(01“0 YPOBHA MHOT'OTOUCHHOI'O MOCICAOBATCIBHOIO
uHTepdeiica nepeaayn JaHHBIX

SPI

Serial Peripheral Interface, SPI bus mocnenoBatenbHbIi nepubepUitHbIA
UHTEpQEIC, MOCIe0BaTEIbHBIA CTAHIAPT IMEpeIadl JaHHBIX B PEXHUME
MOJIHOTO  JIyTIJIeKCa, «Master/Slavey
(«Bemymuii/BenoMbrii»)

OCHOBAHHBI Ha AapXHUTEKType
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MNPUJITOKEHUE A
(cipaBo4HOE€)
Buemnuii Bug moayasi DO-31A co cTopoHbI IAHKH

@

Pucynok A.1
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(cipaBo4HOE€)
CrpykrypHas cxema moayasa DO-31A
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NPUJIOXKXEHMUME D
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EX

MNPUJIO)KEHHUE E
(cipaBo4HOE€)
Pacnososkenue pa3béMOB 1 MHKpoIepexJoyarTeseii Ha miate moayJst DO-31A
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Pucynok E.1

[Tosicuenue k pucynky E.1:

HL1 cBetoanoansie uuaukaropsr Error (Test, Link);

HL2 HL4 cBeroauoabie nHAMKATOPHI BXOMHBIX KaHainoB IN1...ING;
HL5, HL6 cBeToamoHbIe MHAUKATOPHI BRIXOAHBIX KanaimoB OUT1... OUT3;
HL7 cBeroanoHbIil MHANKATOP HamW4us nuTaHus U;

J1- J7 mepemMbIUKH COTIacOBaHUN JIUHUH CBSI3H;

SA1 nepexirouatens CKOPOCTH HHYOPMAITMOHHOTO OOMEHa;

XP1 XP2 pa3ném nporpammupoBanus [IJINC;

XP2 pa3bém nporpaMMupoBaHHs MOTYJIS;

XP3 cucreMHbI# pa3beMm,

XP4 00BeKTHBIN pazbEM.
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NPUJIOXKXEHMUE F
(cipaBo4HOE€)
[oko/ieBka pa3beMOB MOAYJISA

Tabauua F.1 IokoeBka 00beKTHOr0 pazbema XP4

Homep koHTakTa HNnenTunduxarop curuaja
1 +E1
2 +E1
3 ouT2
4 OouT4
5 OuUT6
6 ouT8
7
8 +E2
9 ouT9
10 OUT11
11 OUT13
12 OUT15
13 COM2
14 +E1
15 OUT1
16 OuUT3
17 OUT5
18 ouT7?
19 CoM1
20 +E2
21 +E2
22 OUT10
23 OUT12
24 OuUT14
25 OUT16
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NPUJIOXKXEHMUE F
(mpomoJKeHUE)
IMokoJieBKa pa3beMoOB MOIYJIst

Tabauua F.2 IlokoneBka cucTreMHoro pazbema XP3

Homep koHTakTa HNnenTunduxarop curuaja
A2 GND
A4 oV
Ab +24V
A8 0VS
Al0 -

Al2 ADRB2
Al4 -

Al6 Al (RS-485)
Al8 oVIl1
A20 A2 (RS-485)
A22 ADRBO
A24 ADRO
A26 ADR2
A28 +24VR
A30 ov
A32 GND

C2 GND

C4 oV

C6 +24V
C8 -

C10 -

C12 -

Cl4 -

C16 B1 (RS-485)
C18 oVI2
C20 B2 (RS-485)
C22 ADRB1
C24 ADR1
C26 ADRS3
C28 +24VR
C30 oV
C32 GND
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