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Hacrostiiee pykoBocTBO 110 Kcrutyaramus (PD)! pacipocTpansercs Ha MOIy/b KOHTPOIIIEpa
cetu BBoa/BeiBos1a BC-002 (manee mo texcry — moayns BC-002 nnm Moaynb) U mpenHa3HAYEHO s
W3YUYEHHS YCTPOUCTBA, TPUHIIUIIA PAaOOTHI, TPABHJI €r0 IKCILTyaTaIl|H.

JIOKyMEHT cOoAepKUT TexHuueckue xapakrepuctuku monyis BC-002, onmcanme mpuHIMna
MOCTPOCHHUST W PabOTHI, a TaKkKe HHPOPMAINIO, HEOOXOJUMYIO TOJIH30BATENIO0 JJIsi MPABUIBHOTO
MOJIKITIOYEHUS M SKCIUTyaTallii B COCTABE PACIPEACTICHHBIX CHCTEM YIPABJICHHUS.

PykoBoacTBO mpeqHa3sHAuEHO JUIsl TEXHUYECKUX CIIEHUAINCTOB, B JOJDKHOCTHBIE 005S3aHHOCTH

KOTOPBIX BXOJIUT MOAKIIOYCHUE, TEXHUUECKOe 00cmykuBaHue u Texkymuii pemont ACY TII.

dnt BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCAH
KBAJIMOULIMPOBAHHLIN ITEPCOHAJL, K KOTOPOMY OTHOCSITCS CIIELIUAJIMCTHI,
I[MPOIIEJIINE OBYYEHUE (MMEIOLIUE OIIbIT, 3HAHMA B OBJIACTU CTAHIAPTOB,
HOPM, IIPABWJI BE3OIIACHOCTU U OXPAHBI 3JOPOBBS, TPEBOBAHMII K
YCJIOBUAM PABOThBI), KOTOPBIE MOI'YT HECTHU OTBETCTBEHHOCTH 3A
BE30ITACHOCTbL OBOPYJOBAHMUS ITPM BBIITOJITHEHUU CBOMX OBSI3AHHOCTEM, 1
M3VUUBIIWE HACTOSIINN JOKYMEHT.

Ilpeonpusmue-pazpabomuux (uzeomogumens)

CoxkpaiienHoe HauMeHoBaHue opranuzauuu: AO «OMUKOH»

WNHH: 7726037300

KITIII: 771801001

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

E-mail pa3paborunka: emicon@emicon.ru

OdunuansHbIi caiiT: WWW.emicon.ru

! [IpaBa Ha HacTOAUIMI JOKYMEHT ABISIOTCS coOcTBeHHOCTEIO AO « OMMKOH» 1 3amuIneHs! 3aKOHOJaTeIHCTBOM
Poccutickoii @eneparun 06 aBTopckoM npase. bes criermansaoro paspemenns AO «9MWKOH» nokyMeHT min ero 4acTb
B JIGKTPOHHOM WJIM MEYaTHOM BHJIE€ HE MOTYT OBITh CKOITMPOBAHBI U MEpPEeJaHbl TPETHHM JIMIAM C KOMMEPYECKOH IETIbIO.
JIOKyMEHT ¥ CBsI3aHHBIE C HUM rpaduyeckue M300paKeHUs] MOTYT OBbITh HCIIOJIB30BAaHBI TOJBKO B HMH()OPMAIMOHHBIX,
HEKOMMEPUECKUX WU JINYHBIX LEsIX.

JIOKyMeHT MOKeT OBbITh W3MEHEH pa3pabdoTUMKOM Oe3 IpeBapUTeNILHOrO yBeJOMIeHHs. [locieHio BepcHio
JIOKyMEHTa BbI MOXeTe HaiiTn Ha opunuansHom caiite AO « OMUKOH» o agpecy Www.emicon.ru.
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1 OIIMCAHUE U PABOTA

1.1. Ha3nauyeHue MOIYJIA

Ilontnoe HamMmeHoBaHuMe: Monaynb  KOHTpojuiepa ceTd  BBoja/BeiBoja  BC-002
AJII'B.426459.057.

Monaynas BC-002 mpennasnadeH st pabOThl B cocTaBe OJIOKOB KOMMyHHMKannOHHBIX (BK)
MHOTO(YHKIIHOHAJILHOTO KOHTpoyiepa cBsizu ¢ oOwvekrom cepun MKCO. Moayns BC-002
MOCpeACTBOM cOOpa JaHHBIX OT MOJIYJEH ycTpoucTB cBsi3u ¢ 00bekTOoM (YCO) Mo ABYM BHEIIHUM
rmocienoBareabHbIM KaHamaMm RS-485, dopmupyeT mMaccuB IaHHBIX aHAJOTOBOTO M JUCKPETHOTO
BBOJIa-BbIBOJIA C MOCHEAYIOLIEH Mepenadyeil HaAKOIUIGHHOM WH(pOpMallnu, MO 3alpocy KOHTpOIUIepa
nenatpansHoro (KII), mo cucremunim kananam RS-485 B K1 cuctembl aBTOMaTHKH.

Monayns BC-002 siBnsieTcss 0TKa30yCTOWYHMBBIM, BOCCTAHABIMBAEMBIM U PEMOHTOIIPHUTOIHBIM
u3JiereM, MpeJHa3HAYeHHBIM JUIsl KPYIJIOCYTOYHOW HEMPEPHIBHOM AKCIUTyaTallid ¢ BO3MOXKHOCTBIO
MHOTOKPATHOT'O BKIIFOUEHUS U BBIKITIOUEHUS 3JIEKTPOIIUTAHUS B TEUEHUE CYTOK.

PaGoune ycnoBwust skcrutyaranuu Moyt BC-002:

— TemrmepaTypa OKpYXarolero Bosayxa oT muHyc 25 no mioc 60 °C (6e3 KoHIeHcAuu

BJIArN);

— OTHOCHTEJbHAs BIAXXHOCTh Bo3ayxa 85 % npu 1uitoc 25 °C u 6onee HU3KUX TeMIepaTypax

0e3 KOoHIeHCalliH BJIary;

— armocgepHoe aasinenue ot 84 no 107 ITA.

1.2. TexHumuyeckue XapaKTepUCTHKH
OcHoBHBIE TeXHUUECKHE XapakTepucTuku moayns BC-002 npusenens! B Tabnure 1.

Ta6auna 1. Texunyeckue xapakrepucTuku moayJs BC-002

XapakrepucTuka 3HaueHnune

WuTepdeiic cBA3M MKy BHEITHIMH CUCTEMAMH M MOIYJIEM RS-485

KonnyecTBo nHTEpEHCHBIX KaHATIOB!

— CHCTEMHBIX 2
—  BHEIIHHX (151 MTOJKIFOUCHHUS TIepr(epuitHbIX YCTPOUCTB ) 2
[TpoTokobl HHPOPMAITMOHHOTO OOMEHA IO CHCTEMHBIM M BHEUTHUM EmiBus’/ ModBus RTU

KaHaj1aM

! Pazpadotunk AO «OMUKOH». Cm. «IIporoxon EmiBus Omucanue» AJII'B.420609.045 11
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XapakTepucTHKa 3HaueHne
CKopocCTh nepeadyn JaHHBIX, OUT/C no 1843200
WNupukanust nHGOPMALIMOHHOTO OOMEHa 10 MHTEeP(EHCHBIM KaHaIaM, CCTh
CBETOJIMOJHAS
Hanpsoxkenne  ranpBaHMYECKOM — M3OJSLMM  MEXAY  BHEIIHUM 1000
MCTOYHHKOM M MICTOYHMKOM IMUTaHMsI Moayns , B, He MeHee
HanpsikeHue nuTanus OCTOSHHOTO TOKA, HeCcTabHIM3upoBanHoe, B ot 19 o 27
[Torpebnsiemast MOIIHOCTH IpH Hanpsbkenuu 24 B, Bt, e 6onee: 0,8
[aGapuTHBIE pa3MePBI MOLYJIS, MM 140x105%23
Macca MoayJis, KT, He Golee 0,2
Cpennee BpeMst HapabOTKH Ha OTKa3, 4, HE MEHEE 100 000
Cpennee BpeMsi BOCCTAaHOBJICHUSI Ha O0BEKTE IKCIUTyaTallud CHIIAMH 30
¥ CpPEJCTBAMH JEKYPHOW CMEHBI, MUH, HEe Ooiee
Ha3naueHHBIH CpPOK CIIy’)KOBI C y4eTOM BOCCTAaHAaBJIMBAaEMOCTH, JIET, 20
HE MEHee

1.3. ¥YcrpoiicTBo 1 paGoTa Mmoayas

Buemnuit Bua Monyns nokasaH Ha pucyHke A.l, mpuiokenue A. KOHCTpYKTHBHO MOJYJb
BBINIOJIHEH B BHJE TeyaTHOW rmiathl (cM. pucyHok D.1, mpuioxkenue D), ¢ 3akpernieHHbIMU Ha Hel
METAJUIMYECKUMU KOKyXaMU-dKpaHaMU M JIMLEBOM I1aHKoM. Ha ynieBoil nanenu Moayss HaXOAsaTCs
3JIEMEHTHI MHAMKaLUK, KHomKa cOpoca RESET u BUHTHI kperuieHuss Moayis K kopmycy Onoka. Ha
TBIJIBHOH CTOpPOHE MOJYNs pachoiokeH pa3zbeM X1 Ui MOAKIIOYEHHS K KPOCCOBOM Iiare

KOMMYHHKAI[MOHHOTO OJIOKa.

G] IIpumevyanue - BHemHUI BU MOAYJIA M MEYATHOM IUIATBI MOTYT MMETh OTIUYMS OT
n300pakeHuil, Moka3aHHbIX Ha pucyHke A.l, mpunoxenue A u Ha pucyHok D.1, mpunoxenue D, He

BIIMSIONINE HA SKCILTYaTaI[HI0 MOTYIIS.
1.3.1 Hpunyun pabomor

Monaynb, BXOASIIMM B COCTaB KOHTpoJiepa, oOecrneyrBaeT HH()OPMAIIMOHHYIO CBS3b
HEHTpaIbHOTO TpoleccopHoro ycrporictBa (CPU) koHTposiepa € BEIOMBIMH yCTPONCTBaMH,
UMEIOIIMMHU HHTepdeiicHbie KaHabl RS-485 paboraromue mo mporokoiny «EmiBusy. OTHocHTETBEHO
CPU Moaynp sBIsieTCSl MOJYMHEHHBIM YCTPOHCTBOM M CBSI3BIBAETCSI C HUM IO JABYM CHUCTEMHBIM
uHTepdeiicubiM  kaHanmam RS-485. IlokoneBka pasbema RS-485 ykazana B npusoxenuu E.

CootBercTBHE BHEIIHUM KileMMaM KpoccoBoil muatel BK mnpuBeneno B nokymente: «bJIOKU
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KOMMVYHUKAIIMOHHBIE BK-8, BK-10, BK-12, BK-14», AJII'B.420609.044 P3O. CrpykrypHas

cXema MOoJyJis, IpeJicTaBleHa Ha pucyHke B.1, mpuiioxenue B.

B kauecTBe ympaBISIOIIErO YCTPOWCTBA MOJYJIA HCHONB3yeTcs: MUkpokoHTposiep (MK),
KOTOPBIN COJEPIKUT BBIYUCIUTEIBHOE SIIPO ARM® 32-bit Cortex®-M3!, Flash namsrs MIPHKJIATHOM
nporpaMMbl 00béMoM 512 Kobaiit 1 SRAM namsite 00séMom 128 Koaiit. Tak ke B coctaB MK Bxoaut
no 50 mporpaMMHpyeMBIX JIMHUM BBOJA-BBIBOJA, INECTh ACHHXPOHHBIX MOCJIEI0BATEIbHBIX
uHTEepEiCOB, BCTPOCHHBI KOHTPOJUIEp NpPEpHIBAaHHM, MpOrpaMMHpyeMble TailMepsl W Jpyras
nepudepus. Padoraer MK na wacrore no 120 MI1.

Jns  opraHuzanuu  KOHTPOJS MpaBUibHOCTU BeiMonHeHUs [0 moayns ucnosib3yercs
ycTpoiicTBo cynepBu3opa BoinonHeHus nporpamvbel CBIT (SW_RUN). CBII undopMupyer kpacHbIM
cBeueHueM ceeronuona RUN B ciyuae, eciu nepuoa curnana «WDI» npesbiaer nopor, 3a1aHHbli
nepexmouarenem SW3. Ecnu nmopor He mpesbimieH - ceeroanod RUN cBetutcs 3en€HbIM I[BETOM.
3amanue mopora mnepekiarouyateneM SW3 mokazaHo B Tabmune 2. Cerommonet A, B m C

3ape3epBUPOBAHBI.

Tabauna 2. YcraHoBka nmopora npesbiiieHust nepuoaa curunasa WDI

IToporosoe 3Ha4YeHHe MepUOIA Muxponepexmoaress SW3

curnama WDI SW3-1 SW3-2 SW3-3
1-3 mc ON ON ON
10-30 mc OFF ON ON
30-90 Mmc (3aBojiCcKast yCTaHOBKA) ON OFF ON
3anpernieHo OFF OFF ON
100-300 mc ON ON OFF
1-3¢ OFF ON OFF
10-30 ¢ ON OFF OFF
60-180 c OFF OFF OFF

@ IIpumeuanue - Cexnus DIP-nepexmouarenss SW3-4 B nonoxxenne ON, nepeBoaut
MOJTyJTb B CEPBHCHBIA PEKHIM.

Wudopmannonnsiii ooMen ¢ moayinem CPU mo cucremHbiM Kanaimam «Line 3»2, «Line 4»

OCYHICCTBIIACTCA C TIOMOLIIBIO ABYX  YHHBEPCAJIBbHBIX ACHMHXPOHHBIX IIPHUEMOIICPEIATUUKOB

1 T . .
ARM, Cortex™ 3aperucTpupoBaHHbIN TOBapHbIii 3HaK kommanuu ARM Ltd (BenukoOpuranus)

2 . . .
«Linely - «Lined» Ha cTpyKTypHOI cXeMe COOTBEeTCTBYIOT KaHanam L1 - L4 momyns
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(UART_1, UART_6), Bxomsmuux B coctaB MK. CkopocTh niepeiauul TaHHBIX 110 CHCTEMHBIM KaHajlaM

coctapiisieT 10 1843200 out/c. Kanansl RS-485 Beimonnensr Ha ocHoBe Mukpocxem (DD16, DD17),
BKJIFOUEHHBIX 10 TUIIOBOM CXEME.

[TocnenoBarensubie uHTepdeticel L1 w L2, ama cBsA3M ¢ BEIOMBIMH YCTPOHCTBAMH,
dbopmupyrorcss  aBymMs  BcTpoeHHbIMH B MK kaHamamMu  yHUBEPCAIbHBIX  ACHHXPOHHBIX
npuemonepenarynkoB (UART_2, UART _3). CkopocTh mepeqaudl JaHHBIX 110 BHEIIHMM KaHajaM
coctaBisier 1843200 oOut/c. Kananet RS-485 BeimonHensl Ha ocHoBe Mukpocxem (DD14, DD15),
BKJIFOUEHHBIX 10 TUIIOBOM CXEMeE.

B cnydae otkasza moayns, korga ceeroguon RUN cBerurcst kpacHbIM 11BeTOM, KaHaubl L1-1L.4
OJIOKUPYIOTCS HA TIepeaady, YTOObI HCKITFOUYUTH MPOX0XKICHUE HEIOCTOBEPHON HH(POPMAITHH.

Wntepdeiicapie kananbel RS-232, oOpa3oBaHHBIE TIOCIENOBATEIBHBIMUA HUHTEpdeiicaMu
UART_4, UART _5, 3ape3epBupoBaHbl il pa3BUTUS (PYHKIIMOHATIA MOJTYJIS.

Jlns xpaneHus KOH(UTYpaIMOHHON HHPOpMAIK MPUMEHEHA MUKPOCXEMa MOCIeI0BATeIbHOM
nporpaMMHpyeMoil mamsTi ¢ anekrpudeckum crupanumem DD3 (Serial EEPROM), o0bémom
128 kout. Conepxumoe namsitu Serial EEPROM moskeT ObITh 3alUIIEHO OT CIIyYaiHOW 3aluCcH HIIH
cTupanus. Pexum 3anuThl HHPOPMAIIMH 3a4a€TCs C IIOMOIIIBIO IepemMbruek J1 u J2.

CereBass  aapecanusi CHCTEMHBIX KaHaJOB  OCYIIECTBISIETCS C  TOMOINBIO  JIBYX
DIP-nepexmrouateneir SW1 (mnaammue 4 paspsina anapeca) u SW2 (crapmme 4 paspsinga aapeca). Beero
B €IMHOM CETH MOXKET HaXOAUTHCS J10 256 MOTyIei.

CkopocTh oOOMEHa MJaHHBIMH 110 CHCTEMHBIM KaHallaM 3ajaercs mpu mnomommwm DIP-
nepexmoyarens SW4 B cocrase I1C anst mununit Line3, Line4 (cm. . 2.2.1, Tabnuia 4).

KosnnuecTBO yCTpOHCTB NOACOCAMHSAEMBIX K MOAYJIIO HAXOJHUTCS B TECHOM CBA3U OT
KOJIMYECTBA 3asBOK (hOPMHUPYEMBIX MOAYJIEM U OT 00beMa HH(POPMAIK CYUTHIBAEMOUW W3 JTATYHKOB.
Bcero monyne moxer obecrnieunth 1024 3asBkM, MpUYeM KOJIHYECTBO 3asiBOK Ha OJIMH KaHAll He
JOJKHO TIPEBBIIIATh 255.

YTponieHHbIH anropuT™ paboThl MOIYJISI MOXHO MPEACTABUTH clieayronum obdpasom. [locie
BKJIFOUCHHUs mNHTaHus KoHTpoiuiepa, CPU chenuaibHBIME KOMaHJaMH HAcTpawBaeT paboTy
UHTEp(EHCHBIX KaHAIOB, K KOTOPHIM MOIKIIOYECHBI JaTYUKUA U WUCIOIHUTENbHBIE YCTPOHUCTBA. 3aTeM
CPU nepenaet B MOAYJb 3asBKH U kKoMaHay «CTapT». Moaynb, B CBOIO O4epe/ib, MONYUYUB KOMaHTY
«CTapTy», MPOU3BOJIUT ITUKINIECKOE BHITIOJTHEHHE 3asBOK: OMPOC JATYNKOB WIIH 3aITHCh HEOOX OTUMBIX
JAHHBIX B HWCIONHUTENbHBIE ycTporcTtBa. CPU, dopMupys 3ampoc K MOIYJIO, CUHUTHIBAET €T0

COCTOAHHEC U JAHHBIC.

BHUMAHMUE! IIPU IIPOEKTUPOBAHNU CUCTEM ABTOMATU3ALIMN
HEOBXOJUMO VUYUTBIBATH, 4YTO K OJHOMY KAHAJIY JOJDKHBI BbITh
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[IOJIKJIFOYEHBI HMJEHTUYHBIE YCTPOMCTBA, WMEIOIIME OJIMHAKOBBIE

CKOPOCTHU OBMEHA, OIAMHAKOBOE KOJIMYECTBO CTOIIOBbBIX BUTOB U
OJIMHAKOBBIN ITAPUTET.

DJEeKTpUYECKOoe COrjgacoBaHUEe MHTEP(EHCHBIX OOBEKTOBBIX KAaHAJIOB OCYLIECTBISETCS C
noMoInpio nepembryek J3-J5 g kanana L1 w J6-J8 nns kamanma L2. IlepeMbluku MOJKIIFOYAIOT
TEPMHUHAJIbHBIE U IMOATATMBAIOLINE PE3UCTOPHI, NPEAHA3HAUYECHHBIE ISl COIJIACOBAHMS JIMHUM CBS3U
MOJKITI0YaeMbIX K Moayito. Homuuanbsl TepmMuHambHbIX pe3uctopoB 120 Om. Ilepembruku J3-J5 u
J6-J8 3ambIkaroTCs, €ciu MOAYNb SBISETCS IMEPBBIM HWIM IOCIEIHUM YCTpOHCTBOM B cetu. Jlis
YCTPaHEHUs] NEPEeXOAHBIX IPOLECCOB CBA3AHHBIX C IEPEKIIOYEHUEM JIMHUN CBA3M B aKTHUBHOE
COCTOSIHME M HA00OpOT CIIy’KaT MOATSTHMBAIOLIME PE3UCTOPBI, KOTOPBIE MOACOCAUHSIOT JMHUU A K
MOJIOKUTEITPHOMY  BBIXOAY HMHTEpP(EWCHOr0 WCTOYHMKA THWTAaHWS, JHHUM B K HyneBowmy.
HaumeHnoBaHus  mepeMblueK,  IOJAKIIOYAIOIIMX  COIJIACYIOIIME  PE3UCTOpbl K KaHajaM,
IpeJHa3HAUYCHHBIM JJIs TOIKIIOUEHMs] JAaTYUKOB M HCIIOJIHUTENIbHBIX YCTPOWCTB, NPUBEACHBI B

Tadauie 3.

Taoauua 3. CorsracoBanue JUHHI CBA3H

IMepembIuka, Ilepembruka,
IepeMbIYKa TEPMUHATIBHOTO
Homep kanana COryIacyloIasi JMHHUIOCOIJIACYIOIIAs THHHIO
pesuctopa (120 Om) A B
L1 J5 J3 J4
L2 J8 J6 J7

{0] HpnMeanHe - HepeMBI‘-IKI/I AOJDKHBI 3aMBIKATHCA TOJIBKO JIs1 KaHAJI0B, K KOTOPBIM
IIOAKIIFOYarOTCA BHCIIHHUC YCTpOﬁCTBa.

Jist oTOOpaskeHusI COCTOSTHUS M KOHTPOJISL PEKUMOB PabOThI MOYJISI TPUMEHEHBI MHIUKATOPHI
Ha OCHOBE CBETOAMOAOB. MHAMKAaTOphl MHPOPMALMOHHOTO OOMEHa MO HHTep(EeHCHBIM KaHaiaM
L1IRX...L4RX, LI1TX...LATX 3eneHoro cBedeHus, uHAuKaTop padorocrnocobHocty RUN u
3ape3epBUpoBaHHBIE HHAUKATOPEI A, B 11 C KpacHO-3e1eHoro cCBeUeHusI.

[TogpoOHee pesxuMbl pabOTHI HHAMKATOPOB MpHUBENEHHI B 1. 2.3.1, Tabmuma 5.
1.3.2 IIpozpammnoe obecneuenue

[Tporpammuoe obecrieuenne moayns (I10) obecrmeunBaeT mNOAAECPKKY (PYHKIIHMOHATHHBIX
BO3MOKHOCTEH MOyl B YacTH HWH(POPMAIMOHHOTO OOMEHa, BBHITIOJIHEHHE (QYHKIIUNA, PEKUMOB
paboThI U IMATHOCTHUKH B ITOJTHOM 00beMe, ONmMcaHHbIX B 1. 1.3.1.

[IporpammupoBanue MoAyjed MOXKET HPOU3BOAMUTHCS dYepe3 pazbeMbl XP1 mmm XP3, B

3aBUCUMOCTH OT kalens mporpammaropa. L{okoneBku pazbeMoB nokaszaHsl B Tabnumnax F.1 u F.3.
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Hns obnosnenust IO cm. «MHCTpyKIus 1O OOHOBJIEHHIO CHCTEMHOTO IPOrPAaMMHOTO

obecneuenus moayieir MKCO» AJIT'B.420609.047 W.

1.4, MapkupoBKa U IJIOMOUPOBaHHUE

Mapxkupoka monyns (I'OCT 26828-86) HaHeceHa HEMOCPEJACTBEHHO Ha H3JCIIME WM Ha
IIPUKPEIIAEMBIN K U3/IEIIUI0 HAKIAJHON YIEMEHT U COLECPIKUT:

— HaMMEHOBaHHE W (W) mudp U3AeIus;

— TOBApHBIH 3HAK WJIM HAUMEHOBAaHUE TPEIIPUITUA-U3TOTOBUTEIIS;

—  3aBOJCKOM HOMEp.

1.5. ¥Ynakoska

TpancriopTHasi Tapa, B KOTOPOH MOCTaBISIOTCS MOMAYNH, IPEACTaBIsSET COOOM TOIIATHIN
Hepa30OpHBIH, TUIOTHBIN AIIUK C TOPIIEBHIMU CTEHKaMH, COOpaHHBIMH Ha YeThIpeX IutaHkax. Ha sk
HAHOCSTCSI OCHOBHBIC, JIOTIOIHUTENbHBIE H mpenynpenurensHsie 3Haku mo ['OCT 14192-96.
BuyTtpennue cTeHku siimka oOuTsl (BeicTiaanbl) 6Oymaroit bY-b mo 'OCT 515-77. [lepen ynakoBkoii B
TPAHCIIOPTHYIO Tapy MOAYJIM MOMEIIAIOTCSA B YKJIAJOYHBIA SIIMK. YKIAJOUYHBIN UMK MPEICTABISAET
coboit pymsip u3 roppupoBanHoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCIIOPTHOM
AuuKe pazmernaercs 10 20 yKJIaJOYHbIX SIIUKOB.

TpaHCIOPTHBIN AMMK MAPKUPOBAH:

MAaHUNYJSIMOHHBIMA ~ 3Hakamu: «boutcs ceipoct», «Bepx». «He KkaHTOBaThHY,
«OCTOPOKHO, XPYIIKOEY;
— OCHOBHBIMH HAQJUCSMH - IOJHOE WJIM YCIOBHOE€ HAMMEHOBAHUE IPY30I0JIydaTesis, IyHKTa
Ha3HAYEHHS C YKa3aHUEM, IIPU HEOOXOJUMOCTH, MyHKTa eperpy3Ku;
— JIOTIOJIHUTEIbHBIMHU HAAMMUCSIMU - IIOJTHOE WJIM YCIOBHOE€ HAMMEHOBAHUE TPYy300TIPABUTEIS
Y HAMMEHOBAHME ITYHKTA OTIPaBICHUS;
— uHGOPMAIMOHHBIMU HAMAMUCAMU - Macchl OpPYTTO U HETTO TpPY30BOTO MecTa B
KHJIOTpamMMax, TabapuTHbIE pa3Mephl TPY30BOTO MECTa B CAHTUMETPaX U 00bEM IPpy30BOTO
MecTa B KyOM4YeCKUX MeTpax.

TpancnopTHas MapKupoBKa HAaHOCHUTCS Ha (haHEpPHBIC WM METAJUTMYECKUE SpibIku. [lopsmok
pacToyoKeHUsT MapKUpOBKM Ha OAHOM U3 OOokoBBIX cTeHOK coorBercTByer ['OCT 14192-96.
JlonyckaeTcsi HaHECEeHHEe MAapKUPOBKH HETOCPEACTBEHHO Ha Tapy. MapKUpOBKY HaHOCAT KPacKoH 1o
TpadapeTy Wik OT PyKH OBICTPO BBICHIXAIOIIEH, BOJIOCTOMKOM, CBETOCTOMKOM, COJIECTONKON KPAaCKOH,
MPOYHOW Ha CTUpaHue U pa3mbiBaHue. OCHOBHBIE HAANUCU HAHOCATCS BbICOTOM 30 MM.

I[OHOJ'IHI/ITC.HBHBIC n I/IH(bOpMaLII/IOHHBIe HaJIIMCH HAHOCATCS BBICOTOM 10 mmM.
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[locne yxmanku Momyned B TapHBIM SIIMK, MOCIETHUH OOTATHMBAETCS MO TOPIAM CTaJbHOM,

nenbHoi JeHToil ceuenneM 0,4x20 Mmm u mmomOupyercs. IlmoMObl uIs mpenoTBpalieHust OT
MOBPEX/ICHHUS MPU TPAHCIIOPTHPOBAHUU DPACIIONATAIOTCS B TIIYXHX OTBEPCTHAX OOKOBBIX CTEHOK U

3allUIIar0TCA cKkoOaMu.

B Teuenne rapaHTUIHOTO CpOKa MOTPEOHUTENb JODKEH COXPAHATH YIAKOBKY (YIIaKOBOYHBIN U

TPAHCIIOPTHBIN ALUKN).
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2 HCIIOJb30BAHUME 10 HASBHAYEHHIO

2.1. DxkcnayaTaluOHHbIE OTPAHUYEHUSsI

OKcIulyaTtalys yCTpOMCTBa JOJKHA IMPOU3BOAUTHCA B IOJHOM COOTBETCTBUU C OOIIMMHU
TEXHUYECKMMHU TPEOOBAHMSIMUA M IPABUJIAMH SKCIUTyaTallMd W3AEIUNA(CPECTB) BBIYUCIUTEIbHOM
TEXHUKU U TPUOOPOCTPOCHUS, a TaK ke HacToAIMM PD mpu 3HaUEHUSIX KIMMATHYECKUX (PaKTOPOB,
YKa3aHHBIX B HACTOSILEM JIOKYMEHTE.

Bo3MOXHOCTh 3KCIUlyaTalluM YCTPOMCTB B YCIOBHSIX, OTIMYHBIX OT YKa3aHHBIX, JOJDKHA

COTJIaCOBBIBATHCS C IPEANIPUATHUEM-U3TOTOBUTCIICM.

2.2. TloaroroBka MoayJisi K HCIOJIb30BAHUIO

Ilocne nosydeHuUs, [UIMTEIBHOIO XPAaHEHHMs WM TPAHCIOPTUPOBAaHUS MOXYJIEH B
TPAHCIOPTHON Tape, HEOOXOAMMO MPOU3BECTH BHEUIHHH OCMOTpP TPAHCHOPTHOTO M YKIIAJOYHBIX
AIUKOB U IIPOBEPUTH LIEJOCTHOCTD YIIaKOBKH.

[lpu oOHapyXeHMM HapylIeHHs LEJIOCTHOCTH TPAHCIOPTHOW WM YKJIaJOYHOW Tapsl
HEOO0XOMMO COOOIINTHh O HAPYIICHWH NPEANPHATHIO - M3TOTOBUTENIO. [lampHeimas sKcryaTanus
MOZYJISl BO3MOYKHA TOJIBKO C pa3peuieHus IPEANPUATHS - U3TOTOBUTEIS.

Ecin 1enocTHOCTh Tapbl HE HapylleHa, MOIYJIb CIEAYeT H3BJIE€Ub U3 YIAKOBKHU, IPOBECTU
BHEIIHUM OCMOTpP Ha OTCYTCTBUE MEXAHMUYECKUX IIOBPEKIECHUN U IIPOBEPUTH COOTBETCTBHE
KOMIUIEKTHOCTH ITACIIOPTY.

B ciyyae xpaHeHMs WM TPaHCIIOPTUPOBAHMS MOJYJIS IIPU TEMIIEPATYpPE HUXKE HYJISI TPALyCOB,

BbIJIEPKaTh €r0 B HOPMaJIbHBIX YCIOBUSAX B TeueHHE 12 4acos.
2.2.1 Ilopaook ycmanoeku

Heob6xoauMo yCTaHOBUTH CETEBOM aApec MOMAYNs, ISl STOTO BBINOJHUTH CIETYIOIINE
JNEUCTBHS:

— OTKPYTHB 4 BHHTA, CHATH 3aIIUTHBIC KOKYXH-IKPaHbI;

— 3a/aTh CETeBOM ajJpec MOAyJs, Ul 4dero HaOparh Ha mepekmouatensx SWlm SW2 B
[IECTHAMIIATEPUIHOM BHUJE aJpec MOIyJs, NMpuueM Ha mepekmouarene SW2 3amaercs
crapiuas Terpaja aapeca, a Ha SW1 — mnamas;

—  YCTaHOBHTBH TPeOYeMYI0 CKOPOCTh OOMEHA U IPOTOKOJ (cM.Tabuty 4);

— corjacoBaTh HHTEp(EHCHBIC KaHAJBI ¢ MOMOINBI0 iepembryek J3 - J8. (m. 1.3.1, Tabnuma 3);

— YCTAaHOBHUTH Ha MECTO 3allIUTHBIC KOXKYXU-OKPAHBI;

11
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Tabauna 4. YcraHoBKa CKOPOCTH HH(POPMAIMOHHOTO 00MeHa

CkopocTh nepenayn, Muxkponepekwouareab SW4
outle IIporokoa
SWi4-1
921600 OFF EmiBus
1842000 ON EmiBus

@ Ipumeuanue - Cekuuu DIP-nepexmtouarens SW4-2, SW4-3, SW4-3 3ape3epBupoBaHbl.

YcTaHoBKa MOAYNS B KpEHT, MOMEUICHHBI B IIKad yIpaBiIeHUs, JOMYCKAeT COCIMHEHUE
BHEIIHUX HMHTEP(EHCHBIX KaHAJIOB MOIYJS C KIEMMHBIMH OJOKaMH HEIKPaHUPOBAHHBIMH BHUTHIMU
napamMu MpoBOJOB IIPU YCIOBUH, YTO 3TU BUTHIE Hapbl IPOBOJIOB HE JAOJIKHBI ObITh YJI0’KEHBI B KOpoOa

C CUJIbHOTOYHBIMU Kabernsimu (220 B nepeMeHHOTro U TOCTOSTHHOTO TOKA).

. BHUMAHHUE! JIOITYCKAETCA YCTAHOBKA MOJVYJIA B BK N U3BJIEYEHUE
MOAVYJIA M3 BK IIPU BKIIFOYEHHOM IIMTAHUU BJIIOKA, PA3PEIIAETCH
«"OPAYAS» BAMEHA MOJIVJIA.

[Topsinok ycranoBku Moay:s B BK cnenyrommuid:
— YCTaHOBHUTH MOJIyJb B COOTBETCTBYIOIIee IuaToMecto. Creayer oOpaTuTh BHHUMaHUE Ha

COBMEIIIEHUE KIIIOUEH pacroyioKeHHBIX Ha MOAYJE U OJI0Ke;

— 3aTSHYTH KpETe)KHbIe BUHTHI HA JINIIEBOW TUTAHKE MOJYIISL.
[Tpumep noaxmouenust k moayiaro BC-002 BenoMbix ycTpoiicTB mpuBeneH Ha pucyHke C.1,
npunoxenue C.

[{oxoneBka pazpemoB moayis BC-002 npusenena B npunoxxennu E u npunoxennn F.

2.3. Hcnoan3oBaHHe MOTYJIA

Hpemﬂe 4Y€M HadaTb pa60Ty C MOIYJIEM, HeO6XO,I[I/IMO O3HAaKOMUTLECA C BKCHHyaTaI_II/IOHHOI‘/JI

JOKYMEHTAIe 1 KOHCTPYKIIUEH MOTYIIA.
2.3.1 Koumponwv pabomocnocoonocmu

J11s1 HarJISITHOCTH OTOOPAKEHHUST COCTOSIHUS 1 KOHTPOJISI pEXKUMOB pabOTHI MOAYJISI TPUMEHEHBI
TPU UHJIMKATOpa Ha OCHOBE CBETOJHOJIOB.

Ceerommonsl  L3RX, L4RX, L3TX, L4TX 3eneHOro CBEYEHHUS XapaKTEpU3YIOT
WH(POPMAIIMOHHBI OOMEH 1Mo WHTep(EeWCHBIM KaHalaM, MpeTHa3HAuYCHHBIM IS TOIKIIOYCHUS K

moyiro CPU.
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CBeromnonsl LI1RX,

L2RX,

LITX, L2TX

3CJICHOI'O

CBCUCHHUA

XapaKTEepU3yIOT

MH(POPMAIIMOHHBIM 00MeH 1o wuHTepdelCHBIM KaHajlaMm, IpeJHa3HAUYCHHBIM JUIsl TOAKIIOYCHUS

BEJIOMBIX YCTPOMCTB.

Nunukatoper A, B u C 3ape3epBupoBaHbI.

PacmmdpoBka pe:KMMOB CBE€UEHUS! HHIMKATOPOB IMPUBEICHA B TA0IHUIIE 5.

Tabauua 5. Pexxumbl padoThl HHAMKAUH

Nuaukarop/pe:xxuM cBeveHust

Co0bITHE

Nunukatop RUN

IlocTosiHHOE CBEUCHUE KpaCHbIM

Hapymenne npaBuiabHOro GyHKIMOHUPOBaHUS Moayis. 110
MOJYJIsl BBIIIOJIHAETCS. HEKOPPEKTHO

TlocTosiHHOE CBEUEHUE 3€E€HBIM

I1O Moaysnis BBIIOJIHAETCSI KOPPEKTHO

Nupukatopel L3RX, LARX, L3TX, LATX

HpepLIBI/ICTOC CBCUCHHC 3CJICHBIM

[Tpoucxoaut undopmanroHHsIi 00MeH ¢ Moayiaem CPU

Nunukaropsr LIRX, L2RX, L1TX, L2TX IN

[IpepsiBHCTOE CBEUEHUE 3€JIEHBIM

YCTPOMCTBAMU

[TpoucxoauT nHGOPMAIIMOHHBIH 0OMEH C BEIOMBIMHU

2.3.2 Bo3mosrcHble HeucnpagHocmu u cCROCOObL UX yCMPAHeHus

B nanaoM ITYHKTC TMPUBCIACH IICPCUCHb BO3MOKHBIX HGHCHpaBHOCTeﬁ, KOTOPBIC MOTYT

BO3HUKHYTH B MPOIIECCE UCIIOIB30BAHUS MOJYJIS, U CIIOCOOBI MX yCTpaHeHus (cM. Tabmwuiry 6).

Tabauna 6. Bo3MokHbIe HEHCIIPABHOCTH U CNIOCOOBI MX YCTPAHEHUS

HpI/I3HaK HEUCIIPABHOCTH

Bo3MoskHas npuynHa
HEHCIIPABHOCTH

JleHCTBHS 110 YCTPAHEHHIO

Nuaukatop RUN -
IIOCTOSIHHOE CBEUEHUE
KpacHBbIM

Monyne HeucnpaseH

3amena monyia u3 3UII, ormpaBka
HEUCIPABHOI'O MOJYJIS
WU3TOTOBUTEIIIO

[Iporpammuoe obecrieueHue
MOJTyJISI BHITIOHSETCS

[Iepe3arpy3uTs NpUKIAIHYIO
MIPOrpaMMy

HEKOPPEKTHO
OtcytcTByer cBeuenue Bcex | OTCyTcTByeT — Ilposeputs HCIIPABHOCTH
MHIUKAaTOPOB MOYJb HE >JIEKTPONUTAHKE MO HEMSIM BHEIIHUX  MCTOYHMKOB M HMX
(yHkImoHHpyeT 24 B oT BHENIHHUX LereH MUTaHus
HCTOYHHKOB — Ilposeputs HaJIC)KHOCTh
HOJKIIOYCHUS pazbeMa X1

MOAYJid C OTBCTHBIM pPa3bEMOM

KPOCC IIaThl KOHTPOJIJIEpa

Ileperopanue 3amuTHOTO
MpelOXpaHUTENs Ha IJiaTe

3amena monyiisa u3 3UII, ornpaska
HEHCIPABHOI'O MOJYJIS
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Bo3moxkHas npuyuHa

IIpu3Hak HeMCNIPaABHOCTH JeiicTBHSA 10 YCTPAHEHHU IO

HEMCNPABHOCTH
HewncnpaBHocTb [Tepesarpy3uTh NpUKIATHYIO
MIPUKJIIATHO
OTcyTCTBYET CBEUECHHE P AHOU TIPOTPANMbT [IPOTPAVMY
HWHJIUKAaTOPOB HewucnpaBHbl qpaiiBepbl 3aMeHUTD ApaiiBepsl
L1IRX...L4RX, RS485

L1TX...L4TX.
OtcyTCTBYET CBSI3B 110
UHTEpEHCHBIM KaHaIaM

HenpasunbHo cornacoBana | CoryiacoBaTh JIUHUU CBSI3U C
JINHUS CBSA3U MOMOIIBIO Iepembruek J3-J8

OOpBIB W 3aMBIKaHUE
JIMHUU CBSI3U

[IpoBepuTh JIMHUIO CBSI3U

Ecau B pesynbrare BBINICYKa3aHHBIX JACHCTBHH HEHCIPAaBHOCTH YCTPAaHUTh HE YAAIOCh,
HEOOXOJMMO 3aMEHHUTH MOJTYJIb.
Jlnst 3aMeHBI MOy ISl HE00XO0IMMO:
1) ocnaOuTh U OTBEPHYTH KPEICKHBIC BUHTHI;
2) W3BATH MOIYJIb U3 KPEHTa KOHTPOILIEPA;

3) 3aMEHUTH MOJYJIb HAa UCTIPABHBIA.

BHUMAHMUE! 3AMEHA MOAVYJIA MOXET [IPOU3BOJAUTHCA  BE3
OTKJIIOYEHMA ITMTAHMA BK.

PeMOHT MOyJIsl POU3BOIUTCS CHIIAMH TPEIIPUSITHSA-H3TOTOBUTEIS.
2.3.3  Mepul 6e30nacnocmu npu IKCHIyamayuu Mooy

IIpu »skcmmyatanuu MOAyns HeoOXoAMMO coOnrojaTh IpaBWiIa U CIEN0BaTb BCEM
pEeKOMEHJaLusIM B TIOJIHOM COOTBETCTBMM C pa3lenaMu Hacrosimero P3O, ocoOeHHOCTIMH
KOHCTPYKILUU M3IENHs, €ro OSKCIUIyaTalluHd, JACUCTBYIOIUMMH IIOJIOKEHUSMH HOPMAaTHBHBIX
JIOKYMEHTOB, ITepeuHeM 00s3aTeIbHbIX TPEOOBAHUN M0 TEXHUUYECKOMY 0OCITYKUBAHUIO U PEMOHTY.

Kpome Toro, HeoOXOAMMO BBINONHIATH MECTHbIE HMHCTPYKIMH, JEHCTBYIOLIME B JaHHOU
OTpaciau IMPOMBILIJICHHOCTH, a TaK)Ke Jpyrue HOPMATHUBHBIE JTOKYMEHTBI, ONPEICIAIOIIME IIPaBUIIA
HKCIUTyaTaIluH 3IEKTPOOOOPYI0BAHHUS.

HeBbinonHeHue BbllIEyKa3aHHBIX HOPM U TpeOOBaHMM, MOXET MPUBECTH K OIMNAaCHBIM

MOCJICACTBUAM AJIA ) KU3HU, 3A0POBbs YCTIOBCKA NI 0pr>1<a}0meﬁ CpC€abl.
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3 TEXHUWYECKOE OBCJIYKUBAHUE

Haxopsimumiics B aKcIuTyaTai MOJIyJib HE TPEOYeT TEXHUUYECKOT0 00CITYy>KMBAHUS.
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4 TEKYIIHUHA PEMOHT U 3AMEHA

Mopaynps sBISIETCST BOCCTAHABIMBAEMBbIM M PEMOHTHO-TIPUTOJHBIM u3JenueM. B mepuop
9KCIUTyaTalliy B CIIydasx, HEe TPEOYIOUIMX 3aBOACKOT0 peMOHTa (WM BhI30BAa OpUTaabl MPEANPUSATHS-
W3TOTOBUTEINSI) MOTPEOUTENIO pa3peliaeTcss CBOMMH CHJIAMHU MPOU3BOAMTH 3aMEHY BBIIIEAUINX U3

cTposi Moayaeit (em.ar. 2.2.1, 2.3.2), 3aTpeOOBaHHBIX WX TOJIYYCHHBIX Y MPEANPHUITUS-U3TOTOBUTEIIS.

42, BHUMAHME! PEMOHT KOMIIOHEHTOB AOJDKEH BBIIIOJIHATBCA TOJIBKO
N3I'OTOBUTEJIEM. HECOBIIOJEHUE JAHHOI'O TPEBOBAHHMA BJIEYET 3A
COBOM IIOTEPIO TAPAHTUM ITPEJITPUATUA-U3TOTOBUTEIISA AO «9MHKOH».

CBeneHusl 0 HEUCIIPABHOCTSAX 3aHOCATCA B pa3ziell «YueT HEUCIIPAaBHOCTEN ITPU SKCILTyaTalluu»

nacropTa.
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5 IHOPAIJOK XPAHEHUA

XpaHeHHEe MOIYyJsi MOXET OBITh KpPAaTKOBPEMEHHBIM (TapaHTHMHBIM) ¥ JUIUTEIBHBIM B
OTaIJIMBAEMOM XPaHUJIHILIE.

["apanTuiiHblii CPOK XpaHEHUS MOAYJIA 24 Mecsia C MOMEHTA U3rOTOBJICHUS.

CpoK IIUTENIbHOTO XpaHEHUsI MOAYJs B OTariuBaeMoM xpanunuiie: 10 ner.

[Ipu xpaneHun MOJYJIsl CIAEAYET BBIACPKUBATH CIEAYIOIINE MapaMeTpPhbl OKPYKaroleh Cpeibl:

— B OTalUIMBacMOM XpaHWJIHILE TemIiepaTypa BO3AyXa HOJDKHA ObITh B Ipeaenax oOT

mwitoc 5°C o mmoc 40 °C, oTtHocutenbHas BiIaxXHOCTh A0 80% mnpu Temmeparype
mwiroc 25 °C 0e3 KOHIeH Al BJIary;

— cojeprKaHHWe KOPPO3UMHBIX areHTOB B aTMOC(Epe XpaHWIHINA HE JOJKHO MPEBHIIATH:

1) cepuucroro raza 20 Mr/mM3 B CyTKH;
2) XJIOPHUCTBIX cosieii 2 Mr/M3 B CYTKH.

Mopayne mepen 3akiajKod Ha JUIMTENbHOE XpaHeHue (10 HMCTEYEHUH TapaHTUHWHOTO CpoKa
XPaHEHHs) I0JKEH ObITh EPEKOHCEPBUPOBAH.

KoncepBanust JgomkHa THPOBOAWTHCS B IOMEIIEHUU TMpPU  TeMmIepaType  BO3Iyxa
wioc 20 °C +5°C u oTHOcuTeNnbHON BiaxHocTh He Oomee 70 % 06e3 pe3kux KoyeOaHHi
temrieparypel. [lomemenue MOMKHO OBITH 3alWINEHO OT MPOHWKHOBEHHSI B HETO aTMOC(HEPHBIX
0CaJIKOB U KOPPO3MOHHOAKTHUBHBIX T'a30B (XJIOp, CEPOBOJOPOJ, aMMHAK, CEPHUCTHIN Ta3 u ap.). [Ipu
MpoBeeHUH pabOoT TO TMepeKOHCEepBallMK CIeAyeT CcoOnoAaTh TpeboBaHus Oe30MacHOCTH

o ['OCT 9.014.
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6 TPAHCIIOPTUPOBAHMUE

TpancmoptHass Tapa W yINakOBKa  OOECIEYMBAIOT  COXPAHHOCTh  MOAYNIS  IpH
TPAHCIOPTUPOBAHUH BCEMU BHJIaMHU TPAHCIIOPTA: aBTOMOOMIILHBIM, JKEJI€3HOI0POKHBIM, BO3TYIITHBIM
(mpu ycnoBHM pa3MelIeHUS MOJIYJs B F€pMETU3MPOBAHHOM OTCEKE) B COOTBETCTBUU C IpPaBHIIAMU
TPAHCIIOPTUPOBAHUS I'PY30B HAa COOTBETCTBYIOLIEM BHJIE TPAHCIIOPTA U MIPU XPAHEHUHU €T0 B TEUEHUE
CPOKOB, YKa3aHHBIX B pa3Jieie 5.

ITpy HE0OXO0IMMOCTH HOBOW TPAHCIIOPTUPOBKHU YIAKOBKY MOJIYJIEH ClI€qyeT IPOU3BOJUTH B
clieyIolel mocne0BaTeIbHOCTH:

1) KaxKabIii MOIYJb 3alIaHBACTCS B MOJMITHICHOBBIHN MAKET M YKIIAJBIBACTCS B OTJICIBHYIO
KOPOOKY BMECTE C CONMPOBOTUTEIILHON JIOKYMCHTAIIMCH;

2) KopoOku ¢ moayiasiMu B KoimdecTBe 20 IIT. yIakOBBIBAIOTCS B YKJIAIOYHBIN SIIHK.
VYKIagoyHbld SAUIMK TIOMEHIaeTcss B TapHbIA SAMUK. [IpoMEexXyTKH 3amoyHSIOTCS
roppupoBantsiM kaptoHom T-30 ('OCT P 52901-2007);

3) TpaHCIOPTHBINA SIIUK MapKUPYETCs IODKHBIM 00pa3oM (CM. MpaBHiia MapKUPOBKH,
IIepeYuCIIeHHbIe B pa3aene 1.5 .

[Ipu TpaHCHOPTHPOBAaHMHM YHAKOBKAa MOMAYJS JIOJDKHA OBITh 3allMilieHa OT MPSIMOro
BO3JIEHCTBUS aTMOC(HEPHBIX OCATKOB.

TpaHcnopTupoBaHKE BCEMU BUAAMH TPAHCIIOPTA MOXKET IPOBOAUTHCS B CIENYIOIIMX YCIOBUAX
(TOCT P 71784-2026):

— TemIepaTypa OKpysKarollero Bo3ayxa ot Mmunyc 60 no mmoc 60 °C;

— OTHOcHUTenbHas BIAXHOCTh 98 % mpu mmoc 30 °C u Oonee HU3KHX TeMmIeparypax, 0e3

KOHJICHCAIIUU BJIary;

— armocdepnoe nasienne ot 12 klla (90 mm pr. cT.) 1o 100 I1a (750 mm pT. cT).

[Tpu morpy3ke M BBIFPY3KE MOAYJIHM HE OpocaThb, COONIOAATH MEPHI MPEIOCTOPOKHOCTU OT
MTOBPEXKACHUSI TAPHOTO SILIUKA.

[Tocne morpy3ku B TpPaHCIOPTHOE CPEACTBO SIIIUK 3aKpEIUIIETCS C ILEJbI0 HMCKIIOYEHUs

BO3MOXXHOCTH €TI0 IMMPOU3BOJILHOI'O MEPEMEIICHH .
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© Modynb koHmponnepa cemu egoda/sbigoda BCOO2
Pykosodcmeo no akcninyamauuu

7 YTHIN3ALUA

Marepuanbl, IpUMEHSIEMbIC IJIs YIAKOBKH MOJYJS M €ro COCTaBHBIX YacTEi, MOTYT OBITh
MOJTHOCTBIO TepepabOTaHbl U UCTIOIB30BaHbI TOBTOPHO.

Moynb, €ro COCTaBHBIC YaCTH, MAaTEPHAIbI U KOMIUIEKTYIOUIHE U3JIENUsl CIPOCKTHPOBAHbI U
W3TOTOBJICHBI M3 BBICOKOKAYECTBEHHBIX MATEPHUAJIOB M KOMIIOHEHTOB, HE COJEPKAlINX BPEIHBIC
BEIIECTBA, TOKCUYHBIC MAaTEpHalbl W JAPYrd€ KOMIIOHEHTBI, OTPHUIATEILHO BIUSIONIUE HA
OKPYKAOIIYIO TPUPOIHYIO CPEAy U KOTOPBIE MOKHO YTHIIM3UPOBAThH M UCIOJIE30BATh TOBTOPHO.

Monynb, ¥ Jpyrue ero COCTaBHbBIC YaCTH, MOJJICKAIINE YTHIIN3AINN, HEOOXOIMMO TTPUBECTH B
HEMPUroJHOCTh U yrunusuposath B coorBerctBun ¢ ['OCT P 52108-2003, 'OCT 17.2.3.02-2014 u

JICHCTBYIOIIMM 3aKOHOIATEIHCTBOM PD.
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© Modynb koHmponnepa cemu egoda/sbigoda BCOO2
Pykosodcmeo no akcninyamauuu

8 ITPABUJIA O®OPMJIEHUS 3AKA3A

[TIpu odopmiennn 3akaza Ha MOAYAM B OJlaHKE 3aKa3a HEOOXOTUMO YKa3aTh CIICAYIOIIHNE
JIAHHBIE:
— «Haumenosanuey - yka3plBaeTCs MOJTHOE HAMMEHOBAHNE MOAYJIA C Y4ETOM MOAN(DUKALINY;
—  «Ko71-60» - yKa3bpIBaeTCsl KOJIMUYECTBO MOCTABJISIEMBIX M3JEIMNA JTaHHOTO HAaUMEHOBAHUS U
BapHaHTA.

Kpowme Toro, B G:1aHke 3aKa3a MOTYT ObITh OTOBOPEHBI 0COObIE YCIOBHUS TOCTABKU MOJTyJIEH.
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© Modynb koHmponnepa cemu egoda/sbigoda BCOO2
Pykosodcmeo no akcninyamauuu

9 CCBIIIKM HA HOPMATHUBHBIE TOKYMEHTbI

7. HopMaTHBHBbIE CCHLIIKH

O0o3HauyeHne 10OKyMeHTa

HaumenoBaHue AOKYMEHTAa

I'OCT P 71784-2026
CpenctBa BEIUUCTUTENBbHON TeXHUKU. OOIIMEe TEXHUYECKHE
TpeOOBaHMS, MPaBUIIA IPUEMKHU, METOIbI UCTIBITAHHH,
MAapKUPOBKA, YIIAKOBKA, TPAHCIIOPTUPOBAHUE U XPAHEHUE

I'OCT 26828-86
W3 nenus mammHocTpoeHus u npubopoctpoenus. MapkupoBka

14

I'OCT 14192-96
MapkupoBKa rpy3oB

1.5

I'OCT 515-77
bymara ynakoBouHasi OUTyMHUpOBaHHAs U JIerTeBasl.
TexHnueckue ycaoBus

1.5

I'OCT P 52901-2007
KapTon rodpupoBaHHbIil U1 yIIaKOBKU MPOAYKIUH.
TexHudeckue ycaoBus

15,6

I'OCT 9.014-78
EC 3KC. BpemeHnHast npoTUBOKOPPO3UOHHAS 3aIIUTa U3AECIINH.
OO6mume TpedboBaHuUs

I'OCT P 52108-2003
Pecypcocbepexenne. Obpamienne ¢ orxogamu. OCHOBHBIC
TIOJIOYKCHHSI

I'OCT 17.2.3.02-2014
IIpaBuia ycTaHOBIEHHS JOMTYCTUMBIX BHIOPOCOB 3arpsI3HAIOIINX
BELIECTB MPOMBIIIIEHHBIMU PEANPUSTUIMU
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EX

Modynb koHmponnepa cemu egoda/sbigoda BCOO2
Pykosodcmeo no akcninyamauuu

10 CHHUCOK COKPAILEHUM

. TepMuHbBI, COKpallleHUs U ONpe/ieSIeHus!

Coxpamenne osicnenue

ACY TII ABTOMaTH3UPOBAaHHAs CUCTEMA YIPABICHUS TEXHOJOTHUYECKUM
IIPOLIECCOM

BK bi10x KOMMYHHKAIIMOHHBIN

KII Kontpomnep neHTpanbHblil

MK MukpoKkoHTpoILIED

MKCO MHoro(yHKIIMOHATBHBIN KOHTPOJIIEP CBSI3U C 0OBEKTOM

o [IporpamMmMHoe obecrieueHue

IIC [lepexmrouarenb CKOPOCTU U IPOTOKOJIA OOMEHA JTaHHBIMU

CBII CynepBu3opa BBIIOJIHEHUS IPOTPAMMBI

YCO YCTpOHCTBO CBSI3U C 00BEKTOM

CPU Central processing unit ieHTpaibHOE MPOIIECCOPHOE YCTPOUCTBO

EmiBus [Iporokon obmena mo wuHtepdeiicy RS-485  ocHOBaHHBI Ha
apxutekrype «Master/Slavey («Bemyimii/BenoMbrii»),

ModBUS OTKpBITBII KOMMYHUKAIIMOHHBIA TMPOTOKOJ, OCHOBAaHHBI Ha

apxutektype Master/Slave (Benymuii/Benompiii)

RS-485 (E1A-485)

Recommended Standard 485 (Electronic Industries Alliance-485)
CTaHAapT (1)I/ISI/I‘ICCKOFO YPOBHA MHOT'OTOYCYHOI'O
MIOCJIEZIOBATEIBLHOT0 HHTEpdeiica mepenadn TaHHbIX

Serial EEPROM

Serial Electrically Erasable Programmable Read-Only Memory
CepuiiHas DJJIEKTPUYECKH CTUpAaeMas IporpamMMmupyeMasl IaMsTh,
OAWH U3 BUI0B 3HepFOHGSaBHCHMOﬁ InaMATH
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© Modyne koHmponnepa cemu gsoda/gbigoda BC002
Pykosodcmeo no akcninyamauuu

MNPUJIOXKXEHHUE A
Buemnnii Bug moayasi BC-002

|

W
BC-002 %

= (0 meT

EX° MECO 3MHKOH Ce [H[

—

. BC-002 |
e[ =Rl '
RUNG O a ; ' ‘ ' ‘
EOOc % | L |
[
O RESET =) ' ® ‘ ' s ®
EX"®

S |

e

Pucynok A.1

23



Modynb koHmponnepa cemu egoda/sbigoda BCOO2

Pykosodcmeo no akcninyamauuu

INPUJIO’)KEHHUE B

CrpykrypHas cxema BC-002

BQ1
14.7456 MHz
MAX232
SERIAL FLASH 16kByte l XP2
25AA128 XTAL1
DD3 SPI| PC10 x4 > >
< » PA4-PA7 o < RX4 >
)
DD2 RS-232
pC12 ;’)‘(55 > >
PD2 <t >
SWD
XP1 <€ » PA13, PA14
MAX485
ADRO
—— PB4 , ™2 bD14 LINE 1
PA >
ADR1 [ RX2 "~ N
PB5 PA3 < RS-485
ADR2
Swi PB6 RTS2 +
PA1
ADR3
| PB7
ADR4
PB8
MAX485
ADR5
SW2 | LEE DD15
LINE 2
ADR6 s X3 N
PB12 RX3 >
»”i
ADRY PB11 < RS-485
PB13
RTS3
PB14 )
MODEO
——— PCO in
S
MODE1 = MAX485
—— Ppc1 o
Sw4 =
MODE?2 2 TX1 DbD16 LINE 3
- PC2 PA9 >
P RX1 —>
MODE3 PA10 < RS-485
— PC3
| eeo bce RTS1 T
«A»
HL5.2 MAX485
bD17 LINE 4
IS PB1 PCé % >
PC7 < RX6 <
PB2 < RS-485
«B»
HL6.1
bCo RTS6 T
| WDI
PB3 PB15 «RUN>
«C» | & HL5.1
HL6.2
I PC4
Pucynok B.1

24



EX

Modynb koHmponnepa cemu egoda/sbigoda BCOO2

Pykosodcmeo no akcninyamauuu

MNPUJIOKEHUE C
Cxema noakirovenus k moay.ao BC-002 BeqombIx yeTpoiicTB

SLAVE 255 SLAVE 1

A B A B
RS-485

—_— ®

SLAVE 255 SLAVE 1

A B A B
RS-485

|||—

BC-002
X1
A10 LINE1_A
B10 LINE1_B
C10 LINE1_G
A12 LINE2_A
B12 LINE2_B
c12 LINE2_G

Pucynok C.1
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R Modyne koHmponnepa cemu gsoda/gbigoda BC002
Pykosodcmeo no akcnnyamayuu

MNPUJIOKEHUE D
PacnoJioxkenune pa3béMoOB U MUKpoIepeKJoyaTesieil Ha miare moayJs BC-002

Pucynoxk D.1
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Modynb koHmponnepa cemu egoda/sbigoda BCOO2
Pykosodcmeo no akcninyamauuu

Taoauna E.1

INPUJIO’)KEHUE E
HoxoueBka pazbema X1

Homep konTakTa

HNnentudguxarop curuajia

Al GND
A2 +24V1
A3 +24V?2
A4 ov1i
A5 Line3_A
A6 Lined A
Al0 Linel A
Al2 Line2_A
Al4 -
Al6 -
Bl GND
B2 +24V1
B3 +24\/2
B4 ov1i
B5 Line3_B
B6 Line4 B
B10 Linel B
B12 Line2_B
B14 -
B16 -
Cl ov2
Cc2 +24V1
C3 +24V?2
C4 ov1i
C5 Line3_Gnd
C6 Line4 _Gnd
C10 Linel Gnd
C12 Line2_Gnd
Ci14 -
C16 -
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© Modynb koHmponnepa cemu egoda/sbigoda BCOO2
Pykogodcmeo no akcnnyamayuu

HPUJIIOXKEHUE F
HoxoseBku pazbemoB XP1, XP2 u XP3

Tabauua F.1 IokoeBka pazbemMa nporpaMmmmupoBanusi XP1

Homep konTakTa Nnentudukarop curuajia
1 +3V3S
2 SWDIO
3 SWCLK
4 0VvS

Ta6auna F.2 IokosieBka pazbema RS232 XP2

Homep koHTaKTa HNpeatuduxarop curaana

TXD4

TXD5

RXD4

RXD5

g | W[N]

oVvS

Taoauna F.3 I{okoseBka pazbema nporpammuposBanust XP3

Homep koHTakTa Nnentudukarop curnajia

1 SWDIO

+3V3S

SWCLK

0VvS

N.C.

(2200 I &2 [ B N B S T B\

oVvS

28



	1 Описание и работа
	1.1. Назначение модуля
	1.2. Технические характеристики
	Таблица 1. Технические характеристики модуля BC-002

	1.3. Устройство и работа модуля
	1.3.1 Принцип работы
	Таблица 2. Установка порога превышения периода сигнала WDI
	Таблица 3. Согласование линий связи

	1.3.2 Программное обеспечение

	1.4. Маркировка и пломбирование
	1.5. Упаковка

	2 Использование по назначению
	2.1. Эксплуатационные ограничения
	2.2. Подготовка модуля к использованию
	2.2.1 Порядок установки
	Таблица 4. Установка скорости информационного обмена


	2.3. Использование модуля
	2.3.1 Контроль работоспособности
	Таблица 5. Режимы работы индикации

	2.3.2 Возможные неисправности и способы их устранения
	Таблица 6. Возможные неисправности и способы их устранения

	2.3.3 Меры безопасности при эксплуатации модуля


	3 Техническое обслуживание
	4 Текущий ремонт и замена
	5 Порядок хранения
	6 Транспортирование
	7 Утилизация
	8 Правила оформления заказа
	9 Ссылки на нормативные документы
	7. Нормативные ссылки

	10 Список сокращений
	8. Термины, сокращения и определения

	Приложение A Внешний вид модуля BC-002
	Приложение B Структурная схема BC-002
	Приложение C Схема подключения к модулю BC-002 ведомых устройств
	Приложение D Расположение разъёмов и микропереключателей на плате модуля BC-002
	Приложение E Цоколевка разъема X1
	Таблица E.1

	Приложение F Цоколевки разъемов XP1, XP2 и XP3
	Таблица F.1 Цоколевка разъема программмирования XP1
	Таблица F.2 Цоколевка разъема RS232 XP2
	Таблица F.3 Цоколевка разъема программирования XP3


