®
Eg AKIJHOHEPHOE OFIIECTBO «MHUKOH)

MOAYJb KOHTPOJUIEPA CETHU BBOJA/BBIBO/JA
BC-002

PykoBOACTBO 0 IKCILIyaTALUU

AJIT'B.426459.057 PO

Poccus, Mockea, Il]enxoeckoe w., 77 &+7(499)707-1645. e-mail : emicon@emicon.ru




© Modynb koHmponnepa cemu esodalebisoda BC-002
Pykosodcmeo no skcniyamayuu

COAEPXAHUE
1 OTHCAHME F PAODOTA ....vviuvienririeeieeiesie st ettt et b et se ke b e s bt e bt e ae b e bt e bt s be e b e e s e b e e n e e nn e ns 4
1.1, HABHAUCHIE MOJLYIIS .uvveeutreeassreesssresssseessssesesssesssssessassessssssssssssssssesssssssnsessssseessssessssseessssesssssessnsnensns 4
1.2, TEXHUUECKUE XAPAKTEPHCTHKHI ...vvveesvreessseeessseeesssesssssesssssessssssssssssssssssnsssssssesssssesssssessssessssessssessns 4
1.3. YCTPOHCTBO M PAOOTA MOJIYIIS «..uvevviviesriasresteessesssesseesesssesseesseassesbeesbeasseabeebeassesbe e b e enn e abeeneannenneenns 5
1.3.1  TIPHHITHIT PAGOTB ....vveutiieiieeteasresteese et skttt sbe etk et e sb e bt eas ke bt bt e b e e st be e b e e e ns 5
1.3.2 TIPOTPAMMHOE OOCCTICUCHHE. ... . v.veerresresteesreassesseesseessesseeseassesbeesbease e abe e b e assesbe e b e e nn e nbeenneannenneenns 8
1.4, MapKUPOBKA U TITIOMOMPOBAHHIE ....evvveeisrreessseeesssesssssesssssessssessnssssssssssnssssssssesssssesssssesssesssssesssnesans 9
ST 1 210 -] & FO OO PR PP PRPR 9
2 VICTIONIE30BAHME TTO HABHATCHIEO ... ...veeurisresseessesseesseessesssesseessessseabeessesssesbeesseaseeabeansesseesbeenneaseesneannens 11
2.1. DKCTUTYaTAIIHOHHBIE OTPAHIUCHIIST ... ve.vvesveesressresseessesseesseessessseaseessesssesseassesssesseessesssesseessesssesseensens 11
2.2. IToArOTOBKA MOJTYIISL K MCTIOITB30BAHMIEO .....ccsvvieuteesreasseessseassesssseessesssseasesssneesseesssesssessssesssnssnsesssns 11
2.2.1  TIOPSTOK YCTAHOBKH ....ccutveeuteesreanseesseeasseessseasseeasssasseessseaseessseesseessseaseeasseesseessseensesasseesnnesnsessnnes 11
2.3. VICTIOTB3OBAHUE MOJLYTIS . e uvveauteesreastesssseassesssseassesssseassesssseassessssesssessssesnsessnsesssessnsesssessnsesssnssnsesssnes 12
2.3.1 KOHTPOIb PAOOTOCTIOCOOHOCTH . ....vuvverviestisseesteessessresseesesseesseessesseesbeesseasseabeeneasnesreeneasnesneennens 12
2.3.2 B03MOXHBIE HEUCIIPABHOCTU U CTIOCOOBI UX YCTPAHECHHUSM. «. . veenveesreanreesnneesseessneessesaseessnssnseessns 13
2.3.3 Mepsbl 6€30MaCHOCTH MPU IKCIUTYATAILIMH MOLYIIS -.vevvveanveeiureesseesseeasesssseesnnessseessesssesssnssnsesssns 14
3 TEeXHHUECKOE OOCITYIKHBAHFIC ... .e.vvesveenresreseessesseeaseesesssesseessessseaseesseassesseasseaseeabeansesseesbeenneasnesneennens 15
4 TEKYIIUHA PEMOHT M BAMEHA ... .eeureeureesreasreessreasseeasneaseessseasseeaseeaseesseeaneessneasneesseeanneessesanneennneaneennnes 16
O TTOPSIIOK XPAHEHMSM ... veeuviieitiestisieeste et asee sttt sse s b e e b sb e bbb e e b s s bt e b e e b e e b e e b e ae e sb e e b e s e b e e ne s 17
6 TPAHCTIOPTHPOBAHHIE ....ccuvivviiiesiiaseiiteeteaste st et sse s b e e st sh e s e b e b sse e s b e e b e s b e b e e e s e e sbe e b e sseeaneene s 18
A A v 015 Y- )1 1% 5 (AR 19
8 TIpaBUITA ODOPMITCHIS BAKABA ....vevverreenrissreieesesseesteesesseessee st e e e s beebesseesb e e b e aseeabeenneaseenbeennensnenneenne s 20
9 CCBUIKH Ha HOPMATUBHBIC JTOKYMEHTBI .....viuvieuriiieiiteerisieesteene s sbe e s sseesse e s siessbeesne s sieesnesssesneene s 21
10 CIIACOK COKPAIIICHIIM ... .vtesteesuteeteeasteesteeasteesseessseesseassseeabeeasseessseasse e beeasseeabeeambeeabeeanneenbeeanneeanneanneeas 22
[Mpunoxenne A Baenramii BUAI MOIYIIST BC-002 ........ooiiiiiiiiiicec s 23
[Mpunoxenne B CTpykTypHast cXeMa BC-002 ..........coiiiiiiiiiiiiiece s 24
ITpunoxxenne C Cxema noaximoueHus K MoLyt0 BC-002 BEAOMBIX YCTPOMCTB......ccvvvvvirvieiiieineeene, 25
[Tpunoxenue D Pacnonoxxenne pa3bEMoB U MUKponepekiItouaTeneil Ha mate moayns BC-002 ....... 26
[Tpunoxkenne E LIOKOTEBKA PAZBEMA X1 ..oovviiiiiiiiiiiiiiii e 27
[Mpunoxenne F LokomeBkn pazbeMoB XP1, XP2 1 XP3 ......ccoiiiiiiiie e 28




© Modynb koHmponnepa cemu esodalebisoda BC-002
Pykosodcmeo no skcniyamayuu

Hacrostiiee pykoBocTBO 110 dKcrutyaramuu (PD)! pacipocTpansercs Ha MOIy/b KOHTPOIIIEpa
cetu BBoAa/BeiBos1a BC-002 (manee mo texcry — moayns BC-002 unm Moaynb) U mpenHa3HAYEHO /s
W3YUYEHHS YCTPOUCTBA, MPUHIIUIIA PAaOOTHI, MPABHJI €TI0 IKCILTyaTaIlHH.

JIOKyMEHT cOoAepKUT TexHuueckue xapakrepuctuku monyis BC-002, onmcanume mpuHImna
MOCTPOCHHUST W PabOTHI, a TaKXkKe HHPOPMAIUIO, HEOOXOIUMYIO TOJB30BATENI0 I MPABUIBLHOTO
MOJIKITIOYEHUS M SKCIUTyaTallii B COCTABE PACIPEACTICHHBIX CHCTEM YIPABJICHHUS.

PykoBoacTBO mpegHa3sHAuCHO IS TEXHUUECKUX CIIEHUAIMCTOB, B JOJDKHOCTHBIE 005S3aHHOCTH

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

dnt BHUMAHMUE! K PABOTE C MOAYJIEM JOITYCKAETCAH
KBAJIMOULIMPOBAHHLIN ITEPCOHAJL, K KOTOPOMY OTHOCSITCS CIIELIUAJIMCTHI,
[MPOHIEJIIWE OBYYEHUE (MMEIOUIUE OIIbIT, 3HAHMA B OBJIACTU CTAHIAPTOB,
HOPM, IIPABWJI BE3OIIACHOCTU U OXPAHBI 3JOPOBBS, TPEBOBAHMII K
YCJIOBUAM PABOThBI), KOTOPBIE MOI'YT HECTU 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 criermansroro paspemerns AO «OMWKOH» nokyMeHT min ero 4acTh
B JIGKTPOHHOM WJIM MEYaTHOM BHJIE€ HE MOTYT OBITh CKOITMPOBAHBI U MEpPEeJaHbl TPETHHM JIMIAM C KOMMEPYECKOH IETIbIO.
JIOKyMEeHT M CBsi3aHHbIE C HUM TrpadUuecKue MU300pa’keHHs] MOTYT OBITh HCIIOJIB30BAHBI TOJBKO B HMH()OPMALMOHHBIX,
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 paboOThl B cOcTaBe OJIOKOB KOMMyHHMKannoHHBIX (BK)
MHOTO(YHKIIHOHAJILHOTO KOHTpoyiepa cBsizu ¢ oOwvekrom cepun MKCO. Moayns BC-002
MOCpeACTBOM cOOpa JaHHBIX OT MOJYJeH yCTpoHCTB cBsizu ¢ 00bekToM (YCO) 1o ABYM BHEIIHHM
rmocienoBareabHbIM KaHamaMm RS-485, dbopmupyeT mMaccuB JaHHBIX aHAJIOTOBOTO M JUCKPETHOTO
BBOJIa-BbIBOJIA C MOCHEAYIOLIEH Mepenadyeil HaAKOIUIGHHOM WH(pOpMallnu, MO 3alpocy KOHTpOIUIepa
nenatpansHoro (KII), mo cucremunim kananam RS-485 B KII cuctembr 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.

Paboune ycnoBwust skcrutyaranuu moyis BC-002:

— TemrmepaTypa OKpYXalollero Bo3ayxa oT MuHyc 25 no mioc 60 °C (0e3 KoHAeHcAuu

BJIArN);

— OTHOCHTEIbHAs BIAXXHOCTh Bo3ayxa 85 % npu mimtoc 25 °C u 6onee HU3KUX TeMIepaTypax

0e3 KOHIeHCalliH BIIary;

— armocgepHoe aasinenue ot 84 no 107 ITA.

1.2. TexHumuyeckue XapaKTepUCTHKH
OcHoBHBbIE TexHUUECKUE XapakTepucTuku moayis BC-002 npusenens! B Tabnure 1.

Ta6auna 1. Texunyeckue xapakrepucTuku moayJs BC-002

XapakrepucTuka 3HaueHnune

WNuTepdetic cBsi3u MeXy BHEIIHUMH CHCTEMaMHU U MOJIYJIEM RS-485

KonnyecTBo nHTEpEHCHBIX KaHATIOB!

— CHCTEMHBIX 2
—  BHEIIHHX (151 MTOJKJIFOUCHHUS TIepr(epuitHbIX YCTPOUCTB ) 2
[TpoTokoIbI HHPOPMAIIMOHHOTO OOMEHA TI0 CHCTEMHBIM W BHEIITHUM EmiBus’/ ModBus RTU

KaHaj1aM

! Pazpadotunk AO «OMUKOH». Cm. «IIporoxon EmiBus Omucanue» AJII'B.420609.045 11
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XapakTepucTuka 3HaueHne
CKopocCTh nepeiayn JaHHBIX, OUT/C no 1843200
WNupukanust nHGOPMALIMOHHOTO 0OMEHa 10 MHTEeP(EHCHBIM KaHaIaM, CCTh
CBETOAMO/IHAS
Hanpsoxkenne  ranbBaHMYECKOM — M3OMSLMM  MEXAY  BHEIIHUM 1000
WCTOYHHUKOM M UCTOYHHUKOM IUTaHHUs MONyJs , B, He MeHee
HamnpspkeHne nutaHus OCTOSHHOTO TOKa, HecTaOuin3upoBanHoe, B or 19 no 27
[Torpebnsiemast MOIIHOCTH IpH Hanpsbkenuu 24 B, Bt, e 6onee: 0,8
["abaputHble pazMepsl MOYJISA, MM 140x105%23
Macca MoayJis, KT, He boiee 0,2
Cpennee BpeMst HapaOOTKK Ha OTKa3, 4, HE MEHEE 100 000
CpenHee BpeMsi BOCCTaHOBJICHUS HA 00BEKTE IKCILTyaTallii CUIIaAMHU 30
U CpPEJICTBAMH JISKYPHOU CMEHBI, MUH, He OoJiee
Ha3HaueHHBIH CPOK CITY»KObI C y4ETOM BOCCTaHABIMBACMOCTH, JIET, 20
HE MEHee

1.3. ¥YcrpoiicTBo 1 paGoTa Mmoayas

Buemnuit Bug monyns mnokazan Ha Puc. A. 1, Ilpunoxenue A. KOHCTpYKTHBHO MOJyIb
BBITIOJIHEH B BuAe mnedarHou miatel Puc. D.1, Ilpunoxenue D, ¢ 3akpemyieHHbIMA Ha HeH
METAUTNYECKUMH JIUIIEBON TJIAHKOM U KOKyXaMu-3KpaHaMu. Ha uieBoi naHenum Moaynisi HaXOIsaTCs
3JIEMEHTHl MHAMKalWKU, KHomka copoca RESET u BUHTHI KpemseHus mMoayns K kopmycy Onoka. Ha
TBUTHOM CTOPOHE MOJYJS pacloioXeH pa3zbeM X1 amsd MOAKIIOYeHHs K KPOCCOBOHW IjiaTe

KOMMYHMKAI[MOHHOTO OJIOKa.

@ Ilpumeyanue - BHemHuil BUA MOIyJA M NEYATHOW IUIATBI MOTYT MMETh OTIWYHUS OT
n3o0pakeHuii, mokazaHHeix Ha Puc. A. 1, Tlpunoxenne A u nHa Puc. D. 1, Tlpunoxenue D, e

BJIMAIOIHE HA SKCILTyaTalluiO MOIYJIA.

1.3.1 Hpunyun pabomo

Monaynb, BXOASIIMM B COCTaB KOHTpoJiepa, oOecrneyrBaeT HH()OPMAIIMOHHYIO CBS3b
HEHTpaTbHOTO Tmporeccoproro ycrporctBa (CPU) koHTposuiepa ¢ BEIOMBIMH yCTPONCTBAMH,
uMeromrMu nHTepdeiicapie kKaHamel RS-485 paboraromme mo mpotokonry EMIBUS. OtHocuTensHO
CPU Moaynp sBIsieTCSl MOJYMHEHHBIM YCTPOHCTBOM M CBSI3BIBAETCSI C HUM IO JABYM CHUCTEMHBIM
uHTepdeiicubiM  kaHanam RS-485. llokoneBka pasbema RS-485 ykazana B mnpuioxenuun E.
CooTBeTcTBHE BHEIIHMM KiIeMMaMm KpoccoBod ruiatel BK mnpuBeneno B nmokymenre: "BJIOKU
KOMMYHUKAIIMOHHBIE BK-8, BK-10, BK-12, BK-14", AJII'B.420609.044 PD. CtpykrypHas

cxema Moayis, npeacrasiena Ha Puc. B. 1, [Tpunoxenue B.
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B kauecTBe ympaBiIOIIErO0 yCTPOWCTBA MOIYJS HCHOJB3YyeTcs MUKpokoHTposuiep (MK),

KOTOpBIi CORepXkUT BhrucuTensaoe saapo ARM® 32-bit Cortex®-M3!, Flash mamsite npukmagmoit
nporpammbl 00bEMoM 512 Ko6aiiTt 1 SRAM namsate 06bémMom 128 Ko6aiit. Tak ke B coctaB MK Bxonut
no 50 mnporpaMMupyeMbIX JIMHMII BBOAA-BbIBOJAA, IIECTh ACHHXPOHHBIX IOCJEI0BATEIIbHBIX
uHTEepECOB, BCTPOCHHBIM KOHTPOJUIEP NpPEphIBaHMIA, MpOrpaMMUpYEMble TaliMepsl W Jpyras
nepudepus. Paboraer MK nHa wactote no 120 MIm.

Jlist  opraHuW3anMu  KOHTPOJS TPaBUIBHOCTH BhIMONHEHHs [0 Momayns uCHOIb3yeTcs
yCTPORCTBO cyrepBu3opa BeinoaHenus mporpammel CBIT (SW_RUN). CBII undopmupyer KpacHbIM
ceeuenneM ceeroanona RUN B ciywae, ecinu nepuon curana « WDy npesiaeT mopor, 3a1aHHbIN
nepexrouareniem SW3. Eciim mopor He mpesbimieH - cBeroauon RUN cBetutes 3en€HBIM I[BETOM.
3amanue mopora mnepexmodarenem SW3 mokazano B Tabmume 2. Ceerommomst A, B mw C

3ape3epBUPOBAHBI.

Ta6auna 2. YcranoBka mopora npesbiienus nepuoaa curuaia \WDI

IToporosoe 3Ha4YeHHne NepuoIA METSIOTGE0 DRI e

curiana 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
3anperieHo 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

@ Ipumeuyanue - Cexuust DIP-nepexmouarens SW3-4 B nonoxxenne ON, mepeBoaut
MOJTyJTb B CEPBHCHBIA PEKHIM.

Wudopmanuonnsiii ooMern ¢ moayineM CPU mo cucremHbiM kanagam «Line 3»2, «Line 4»
OCYIIECTBISIETCS C TIOMOIIBIO JBYX YHHUBEPCAIBHBIX ACHHXPOHHBIX MPUEMONEpPEIaTunKOB

(UART_1, UART_6), Bxomsmux B coctaB MK. CkopocTh nepefadn JaHHBIX 110 CHCTEMHBIM KaHaJIaM

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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coctapiisieT 10 1843200 out/c. Kanansl RS-485 Breimonuensl Ha ocHoBe MukpocxeM (DD16, DD17),

BKJIFOUEHHBIX 10 TUIIOBOM CXEME.

[TocnenoBarensubie uHTepdericel L1 w L2, ama cBA3M ¢ BEIOMBIMH YCTPOHCTBAMH,
dbopmupytorcs  aByms  BcTpoeHHbiMH B MK kaHamamu  yHUBEpCaJbHBIX ~ ACHHXPOHHBIX
npuemonepenarynkoB (UART_2, UART _3). CkopocTh mepeqaul JaHHBIX 110 BHEIIHUM KaHajaM
coctaByisier 1843200 oOut/c. Kananet RS-485 BeimonHensl Ha ocHoBe Mukpocxem (DD14, DD15),
BKJIFOUEHHBIX 10 TUIIOBOM CXEME.

B cnydae otkasza moayns, koraa ceeroguon RUN cBerurcst kpacHbIM 11BeTOM, KaHaibl L1-1L.4
OJIOKUPYIOTCS HA Tepeaaydy, YTOObl HCKIIOYUTh MPOXO0XKICHUE HEIOCTOBEPHON MH(OpMaIUu.

Wntepdeiicapie kananmel RS-232, o0Opa3oBaHHBIE TIOCIENOBATEIBHBIMUA HUHTEpdeiicaMu
UART_4, UART _5, 3ape3epBupoBaHsbI sl pa3BUTHS (DYHKIIMOHAIIA MOJTYJIS.

Jlns xpaneHus KOH(UTYpaIMOHHON HHPOpMAIK TPUMEHEHA MUKPOCXEMa MOCJIeI0BATEeIbHOM
IporpaMMHpYeMoOil mamMsATH ¢ anekrpudeckum crtupannem DD3 (Serial EEPROM), o6bémom
128 xout. Conepxkumoe namsitu Serial EEPROM moskeT ObITh 3alUIIEHO OT CIIyYaifHOW 3aluCcH HIIH
cThpaHus. Pexxum 3amuThl HHOOPMAIIUN 33JaeTCs ¢ TOMOIIBIO TiepeMbruek J1 u J2.

CereBass  aapecanusi CHCTEMHBIX KAaHaJOB  OCYIIECTBISIETCS C  TOMOIIbIO  JBYX
DIP-niepexmmrouareneit SW1 (mnaammue 4 paspsnga aapeca) u SW2 (crapmme 4 paspsna aapeca). Beero
B €IMHOM CETH MOXKET HaXOAUTHCS J10 256 MOTyIei.

CkopocTh OOMEHa JaHHBIMM [0 CHCTEMHBIM KaHajlaM 3ajaercs mpu nomoum DIP-
nepexmoyarenss SW4 B cocrase I1C ans nununii Line3, Lined (cm. n1.2.2.1, Tabnua 4).

KonuuecTBO yCTpOMCTB TMOACOEAMHSIEMBIX K MOMAYIIO HAaxXOJUTCS B TECHOW CBA3H OT
KOJIMYECTBA 3asBOK (hOPMHUPYEMBIX MOAYJIEM U OT 00beMa HH(POPMAIHK CYUTHIBAEMOUN W3 JTATYHKOB.
Bcero momyme moxer obecrnieunth 1024 3asBKH, TpUYeM KOJIMYECTBO 3asBOK HA OJIMH KaHA HE
JOJKHO TIPEBBIIIATh 255.

YrpouieHHbIH anropuT™ paboThl MOAYNST MOXKHO MPEACTaBUTH cleAyromuM odpazom. [Tocne
BKJIFOUCHHUs mNHTaHus KoHTpoiuiepa, CPU chenuaibHBIME KOMaHJaMH HAcTpawBaeT paboTy
WHTEP(EHCHBIX KaHAJIOB, K KOTOPBIM IOAKIIOYCHBI JATYMKHA U UCIOJHUTEIIBHBIC YCTPOHUCTBA. 3aTeM
CPU nepenaer B MOAYJb 3asBKH U KoMaHay «CTtapT». Moy, B CBOIO O4epe/ib, MOIYUYUB KOMaHTY
«CTtapTy», MIPOU3BOJIUT IIUKINYECKOE BHITIOJHEHHE 3asBOK: OMPOC AJATYUKOB WIIH 3aHCh HEOOXOAUMBIX
JTAHHBIX B HWCIOJHUTENbHBIE ycTporcTtBa. CPU, dopmupys 3ampoc K MOIYJIO, CUHUTHIBAET €T0

COCTOSIHHEC U JAHHBIC.

BHUMAHUE! TIIPU IIPOEKTMPOBAHUN CHCTEM ABTOMATU3AILINU
HEOBXOAMMO VYUUTBIBATH, UTO K OJHOMY KAHAJIY JOJDKHbBI BbITh
TIOJKJIFOYEHBI WJEHTUYHBIE YCTPOMCTBA, HMEIOIIME OJIMHAKOBBLIE
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CKOPOCTHU OBMEHA, OJWHAKOBOE KOJIMYECTBO CTOIIOBbIX BUTOB U
OJINHAKOBBII [TAPUTET.

DJIEKTPUUYECKOE COIIACOBaHUE HWHTEP(PEHCHBIX OOBEKTOBBIX KAHAJIOB OCYIIECTBISIETCS C
nomotpio nepembruek J3-J5 mus kananma L1 m J6-J8 mius xananma L2. IlepeMbIUKH TOAKITIOYAIOT
TEPMHUHAJBHBIC U TMOATATHBAIONINE PE3UCTOPHI, MPEAHA3HAYCHHBIC ISl COTJIACOBAHMS JIMHUN CBS3H
MOJKIIIOYaeMbIX K Moayito. Homuuanbsl TepmuHambHbIX pe3uctopoB 120 Om. Ilepembruku J3-J5 u
J6-J8 3amBIKarOTCs, €Ci MOMYJIb SIBJIICTCS TEPBBIM WM TIOCICIHUM YCTPOWCTBOM B ceTu. s
YCTPAHEHHs TEPEXOJHBIX IIPOIECCOB CBS3aHHBIX C TEPCKIIOYCHUEM JIMHUMA CBS3W B aKTUBHOE
COCTOSIHME M HA0O0OPOT CIyXKaT MOATATHBAIOIINE PE3UCTOPBI, KOTOPBIC MOJCOCAUHSIOT JUHUU A K
MOJIOKUTEIIFHOMY BBIXOAY HWHTEP(PEHCHOrO HWCTOYHWKA TIMTAHWSA, JHHAK B K HylICeBOMY.
HanMeHoBaHMsI ~ TIepeMBIYEK,  IMOAKIIOYAIONIMX  COTJIACYIONIME  PE3UCTOPhI K KaHalam,
NpeAHa3HAYEHHbIM IS TIOAKIIOYCHUS JaTYUKOB M HCIIOJIHHUTEIIBHBIX YCTPOMNCTB, INPHBEICHBI B

Tabmuie 3.

Taoauua 3. CorsracoBanue JUHHI CBA3HA

Ilepembruka, Ilepembluka,
IlepemMbIYKa TEPMUHAIBHOIO
Homep xanana coryiacyromas JHHHIOCOIJIACYIOIIAs JTHHHIO
pe3ucropa (120 Om) A B
L1 J5 J3 Ja
L2 J8 J6 J7

@ HpuMeanue - HCpCMBI‘-IKI/I JOJIKHBI 3aMBIKAThCA TOJIBKO AJId KaHAJIOB, K KOTOPbIM

IIOAKIIFOYarOTCA BHCIIIHHUC YCTpOﬁCTBa.

Jiist 0TOOpaskeHMsI COCTOSTHUS M KOHTPOJISL PEKUMOB PaOOTHI MOJTYJISl IPUMEHEHBI HHIUKATOPHI
Ha OCHOBE CBeToIMO0/0B. MHaukartopbl MH(OpMAMOHHOrO OoOMeHa Mo HMHTEepEHCHBIM KaHalaM
L1IRX...L4RX, LI1TX...LATX 3enenoro cBedeHus, HHAuKaTop padorocrnocobHocty RUN u
3ape3epBUpOoBaHHbIE MHAUKATOPHI A, B 11 C KpacHO-3€/1eHOro cBe4eHusl.

[TogpoOHee pexxuMbl pabOTHI HHAMKATOPOB MpHBeneHsb B 1. 2.3.1, Tabmuma 5.
1.3.2 Ilpozpammnoe obecneuenue

[Tporpammuoe oOecnieuenne moxyns (ITIO) obGecreunBaeT NOAAEPKKY (YHKIIMOHAIBHBIX
BO3MOKHOCTEH MOAyNsi B 4acTh WHGPOPMALMOHHOTO OOMEHa, BBINOJHEHHE (YHKIMH, DPEXHUMOB
paboThI M AMATHOCTHKH B ITOJTHOM 00BheMe, OMCcaHHbIX B 1m.1.3.1.

[IporpammupoBanre MOIYJIE MOXET MNPOU3BOAUTHCS vepe3 pazbembl XP1 wmm XP3, B
3aBHCUMOCTH OT kabens mporpammaropa. L{okoneBku pazpeMoB nokaszansl B Tadbnumax F.1 u F.3.

Jns obOnosnenuss IO cMm. «MHCTpyKius 1O OOHOBJIEHHIO CHUCTEMHOTO IPOrPAMMHOIO

obecnieuenus moayneid MKCO» AJIT'B.420609.047 .
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1.4, MapxkupoBKa 1 INIOMOMpPOBaHHE

MapxkupoBka monyns (I'OCT 26828-86) HaHeceHa HENOCPEACTBEHHO Ha M3/JEJIME WM Ha
IPUKPEIUIAEMBbIN K U3AEIUI0 HAKJIQAHOM 3IEMEHT U COIEPIKUT:

— HauMEHOBaHUE U (WiH) MUdp U3eNUs;

— TOBapHBIN 3HAK WK HAMMEHOBAHUE MPEANIPUATUSA-U3TOTOBUTEIIS;

- SaBOﬂCKOﬁ HOMCD.

1.5. ¥YnakoBka

TpancriopTHasi Tapa, B KOTOPOH IOCTaBJISIOTCS MOJIYJH, HPEICTaBIseT COOOW JOoIaThIi
Hepa30OPHBIH, IUIOTHBIN AIIUK C TOPIEBBIMU CTEHKaMU, COOpaHHBIMU Ha YeThIpeX IutaHkax. Ha smuk
HAHOCSTCA OCHOBHBIE, JOMOJHUTENbHbIE U mpenynpeautensusie 3Haku 1o ['OCT 14192-96.
BuyTpennue crenku sinmka oouTsl (BeicTianbl) Oymaroit BY-b mo I'OCT 515-77. [lepen ynakoBkoii B
TPAHCIIOPTHYIO Tapy MOJAYJIM MOMEIIAIOTCA B YKJIQJOUHBIA AIIUK. YKIAJAOUYHBIA AIIUK [PEACTABISACT
coboit pytisap u3 roppupoBanHoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCIOPTHOM
sIuKe pazmeniaercs 10 20 yKIagOoYHbIX SIIUKOB.
TpaHCIOPTHBIN SAMMK MaPKAPOBAH:
— MaHMNOYJISUMOHHbIMM  3Hakamu: «boutcs ceipoctn», «Bepx». «He kaHToBathy,
«OCTOPOXKHO, XPYIIKOE»;

— OCHOBHBIMH HAJIUCSMH - ITIOJHOE WJIHA YCIOBHOE€ HAMMEHOBAHUE IPy30I10JIydaTelis, IyHKTa
Ha3HAYEHUS C YKa3aHUEM, IPU He0OXOIUMMOCTH, ITyHKTa EPETPy3KH;

— JIOTIOJIHUTEIbHBIMHU HAJIHUCSAMU - ITIOJTHOE WK YCIOBHOE HAMMEHOBAHUE I'PYy300TIPABUTEIS
Y HaUMEHOBAaHUE MyHKTa OTHPAaBICHUS;

— uHGOPMAlMOHHBIMU HAJAMUCAMU - Macchl OpPYTTO H HETTO TIpPYy30BOrO MecTa B
KHJIOrpamMmax, rabapuTHbIE pa3Mephl IPYy30BOT0 MECTa B CAHTUMETPaxX U 00bEM I'py30BOTO
MecTa B KyOMYeCKHUX METpax.

TpaHcnopTHas MapKUpOBKa HAHOCUTCS Ha (paHEpHbIe WM MeTaJuIMyeckue sipibku. [Topsaok
pacTojioKeHUsT MapKUPOBKH Ha OJHOH U3 OOKOBBIX cTeHOK coorBercTByer ['OCT 14192-96.
JlonmyckaeTcsi HaHECEeHHE MapKUPOBKH HEMOCPEACTBEHHO Ha Tapy. MapKUpOBKY HaHOCAT KPACKOH IO
TpadapeTy WK OT pyKH OBICTPO BBICHIXAIOIIEH, BOJOCTOMKON, CBETOCTOWKOM, COIECTOMKON KpacKoi,
IIPOYHOM Ha CTUpaHue U pa3mbiBaHue. OCHOBHBIE HAANNUCU HAHOCATCS BbICOTOM 30 MM.
JlononHuTeNbHBIE M UHPOPMALIMOHHBIE HAAMMCH HAaHOCATCS BICOTOM 10 MM.

[Tocne ykmagku MOysield B TapHBIM AWK, IMOCIEAHUN OOTATHBAETCS MO TOPIAM CTaJIBHOM,

nenpHo JeHtoil ceuenneM 0,4x20 Mmm u miomOupyercs. IlmoMObl uis mpenoTBpalieHust OT
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NOBPCIKACHUA TPHU TPAHCIIOPTHPOBAHUN PACHOJATalOTCSA B TIIYXHUX OTBCPCTUAX OOKOBBEIX CTEHOK U

3aIUIIAIOTCA CKOOAMHU.

B Teuenue rapaHTUHHOTO cpoka MOTPEeOUTENb JAOKEH COXPaHATh YMAKOBKY (YIMaKOBOYHBIN U
TPAHCIIOPTHBIH SIIUKH).
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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 HACTOAILEM JIOKYMEHTE.

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

COTJIaCOBBIBATHCS C IPEANIPUATHUEM-U3TOTOBUTCIICM.

2.2. TloaroroBka MoayJisi K HCI0JIb30BAHUIO

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

[Ipu oOHapyXeHMM HapylIEeHHs] LEJIOCTHOCTH TPAHCIOPTHOM WM YKJIAQAOYHOM Tapbl
HEOO0XOMMO COOOIIUTHh O HAPYIICHUH NPEANPHATHIO - M3TOTOBUTENIO. [lampHeimas sKcruryaTanus
MOZYJISl BO3MOYKHA TOJIBKO C pa3peuieHus IPEANPUATHS - U3TOTOBUTEIS.

Ecin 1enocTHOCTh Tapbl HE HapylleHa, MOIYJIb CIEAYeT H3BJIE€Ub U3 YIAKOBKHU, IPOBECTU
BHEIIHUM OCMOTpP Ha OTCYTCTBUE€ MEXAHWUYECKUX IIOBPEKIECHUNM M IIPOBEPUTH COOTBETCTBHUE
KOMIUIEKTHOCTH ITACIIOPTY.

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

BBLACPKATh €I'0 B HOPMAJIbHBIX YCJIOBHAX B TCUCHHUC 12 gacos.

2.2.1 Ilopaook ycmanoeku

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

— OTKPYTHB 4 BHHTA, CHATH 3aIIUTHBIE KOXKYXH-IKPaHbI;

— 3a/aTh CETeBOM ajpec MOAyJsd, JUls 4dero HaOparh Ha mepekmouatensx SWlm SW2 B
[IECTHAMIIATEPUYIHOM BHUJE aJpec MOIyJs, MpuueM Ha mnepekmouarene SW2 3amaercs
crapiuas Terpaja aapeca, a Ha SW1 — mnamas;

—  YCTaHOBHTH TPeOyeMyr0 CKOpOCTh 0OMeHa u mpotokoi (Tabmuna 4);

— corjacoBaTh HHTep(EHCHBIC KaHAJbI C MOMOIIBI0 mepeMbruek J3 - J8. (1m.1.3.1, Tabmwura 3);

— YCTAaHOBHUTH Ha MECTO 3allIUTHBIC KOXKYXU-OKPAHBI;

11
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Tabauua 4. YcraHoBKa CKOPOCTH HH(POPMAIIMOHHOTO 00MeHa

CKopocTh mepeatm, Muxponepekawuareab SW4
IIporoxoa
6HT/C SW4-1
921600 OFF EMIBUS
1842000 ON EMIBUS

Ipumeuanue - Cexuuu DIP-nepexmogarens SW4-2, SW4-3, SW4-3 3ape3epBUpOBaHEI.

YcTaHoBKa MOAYNS B KpEHT, MOMEIICHHBIM B IIKad yIpaBieHUs, JOMYCKAeT COCIUHEHUE
BHEIIHUX HMHTEP(EHCHBIX KAaHAJIOB MOIYJS C KIEMMHBIMH OJIOKAMH HEIKPAaHUPOBAHHBIMH BUTBIMU
napamMu IMpoBOJOB IIPU YCIOBUH, YTO 3TU BUTHIE IApbl IPOBOJIOB HE JOJIKHBI ObITh YJI0’KEHBI B KOpoOa

C CIUIbHOTOYHBIMH Kabensamu (220 B mepeMeHHOro 1 MOCTOSTHHOTO TOKA).

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

[Mopsimok ycranoBku Moxysist B BK criemyromuii:
— YCTaHOBHUTH MOJIyJb B COOTBETCTBYyIOIIEe miatomecto. Ciemyer oOpaTuTh BHUMaHUE Ha

COBMEIICHUE KITIOYEH pacriooKEHHBIX Ha MOTyJIe U OJIOKE;

— 3aTSIHYTh KpETeKHbIe BUHTHI HA JIMIIEBOU TUTAHKE MOTYJISL.
[Tpumep noaxmouenuss k moxymo BC-002 Bemombix ycrpoiictB npuBeaeH Ha Puc. C. 1,
[Tpunoxenne C.

[{oxoneBka pazwemoB moayis BC-002 npusenena B [punoxenue E u [punoxenue F.

2.3. Hcnoan3oBaHHe MOAYJIA

Hpemﬂe 4Y€M HadaTb pa60Ty C MOIYJIEM, HCO6XOI[I/IMO O3HAaKOMUTLECA C BKCHHyaTaI_II/IOHHOI‘/JI

JOKYMEHTAMEN U KOHCTPYKIUENH MOAYJIS.
2.3.1 Koumponv pabomocnocoonocmu

JIJist HarATHOCTH OTOOPAXKEHHSI COCTOSIHUS U KOHTPOJIS PEKUMOB PaOOTHI MOYJISl IPUMEHEHBI
TPH UHJUKATOpPA HA OCHOBE CBETOAHOIOB.

Ceerogmoner  L3RX, L4RX, L3TX, LA4ATX 3encHOro CBEYCHHS XapaKTEPHU3YIOT
WH()OPMAMOHHBIA OOMEH MO HWHTEpP(EHCHBIM KaHajaM, IMpeIHa3HAYCHHBIM JUIS TOJKITFOUSHHUS K

moyiro CPU.

12
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CBeromnonsl LIRX,

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:kuMOB CBEUEHUST HHIMKATOPOB IpuBeaeHa B Tabmure 5.

Tabauua 5. Pexxumbl padoThl HHAMKAUH

HNuaunkarop/
PEeKHM CBeYeHHs

CoObITHE

Nuaukatop RUN

ITocTostHHOE CBEUCHUE KpaCHbIM

Hapymenue npasunbHoro ¢pyHkiuonupoanus moayss. [10
MOJIYJIsl BBITIOJIHSIETCSI HEKOPPEKTHO

ITocTosiHHOE cBEUEHUE 3EIEHBIM

[1O Monysnis BBIIOJHAETCS KOPPEKTHO

WNuaukatoper L3RX, LARX, L3TX, LATX

[IpeprpiBHCTOE CBEUEHHUE 3€JIEHBIM

[Ipoucxonut nadopMaoHHbII 0OMeH ¢ moayiem CPU

Nunukaroper LIRX, L2RX, L1TX, L2TX IN

[IpeprpiBUCTOE CBEUEHNUE 3€JIEHBIM

YCTPOMCTBAMU

[Tpoucxoaut nHGOPMAIIMOHHBIA OOMEH C BEIOMBIMU

2.3.2 Bo3moiicHble HeUCnPAGHOCMU U CROCOOBL UX YCMPAHEHUA

B JaHHOM MYHKTC MPUBCACH IMCPCUCHL BO3MOXKXHBIX HGHCHpaBHOCTeﬁ, KOTOPBIC MOT'YT

BO3HUKHYTH B ITPOLECCE UCITOJIB30BAHUS MOAYJIA, U CIIOCOOBI MX YCTPAHCHUSA (CM. Ta6J'H/II_[y 6)

Ta6auna 6. Bo3MokHbIe HEMCIIPABHOCTH U CNIOCOOBI MX YCTPAHEHUS

IIpu3Hak HeMCNIPABHOCTH

Bo3mo:knas npuinHa
HEUCIIPABHOCTH

JelicTBHSI 10 yCTPAHEHUIO

Nuaukatop RUN -
MIOCTOSIHHOE CBEYEHUE
KpPacHBIM

Monyns HEucnpaBeH

3amena monyna u3 3UII, ormpaska
HEUCIIPAaBHOI'O MOAYJIS
U3TOTOBUTENIIO

[TporpammHuoe oOecrieueHue
MOAYJIA BBIITOJIHACTCA

Ilepesarpy3uts NpuKIagHYIO
MPOrpaMMy

HEKOPPEKTHO
OtcytcrByer cBeueHue Bcex | OTCyTcTByeT — Ilposeputs HCIIPABHOCTH
MHIUKAaTOPOB MOYJb HE >JIEKTPONUTAHKE MO HEMSIM BHCIIHMX  MCTOYHMKOB M HX
(yHKUHOHHpYET 24 B oT BHEITHUX LENEH MHTaHUA
HCTOYHHKOB — Ilposepurs HAaICKHOCTh
nojnkimoyeHuss  pazpema X1

MOAYJIA C OTBETHBIM pPa3beEMOM

KPOCC IUIAThl KOHTPOJIJICpa

Ileperopanue 3amuTHOTO
IIpEeIOXpaHUTENS Ha IJIaTe

3amena monyinst u3 3UII, ornpaBka
HEUCIIPABHOTO MOAYJIS

13
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Bo3moxHasi npu4inHa

IIpu3Hak HeMCNIPABHOCTH JeiicTBHS 10 YCTPAHEHUIO

HEMCNPABHOCTH
HeucnpaBnocts [lepezarpy3uTb NpuKIaaHYIO
KJIaJHOU Iporpa orpa
OTCyTCTBYET CBEUCHHE [IPHRTTA IO TIPOTPAMMET [IPOTPaMmy
WHJIUKAaTOPOB HewucnpaBHbl qpaiiBepbl 3aMEHUTh ApanBepbl
L1IRX...L4RX, RS485

L1TX...L4TX.
OtcyTCTBYET CBSI3b 110
uHTEepEHCHBIM KaHaIaM

HenpasunbHo cornacoBana | CoryiacoBaTh JIUHUU CBSI3U C
JINHUS CBSA3U MOMOIIBIO iepembruek J3-J8
OOpbiB  miau  3aMbIkanue | [IpoBepUTH JTMHUIO CBS3H

JIMHHUH CBA3HU

Ecau B pesynbrare BBIIICYKa3aHHBIX JCHCTBUI HEUCIPABHOCTh YCTPAHHTh HE YIAJIOCHh,
HEOOXOJMMO 3aMEHHUTH MOJTYJIb.
Jlnst 3aMeHBI MOLyJIsl HEOOXO0IMMO:
1) ocnaOuTh U OTBEPHYTH KPEICKHBIC BUHTHI;
2) W3BATH MOJIYJIb U3 KPEHTa KOHTPOILIEPA;

3) 3aMEHUTH MOJYJIb Ha UCTIPABHBIA.

BHUMAHMUE! 3AMEHA MOAVYJIA MOXET [POU3BOIAUTHCA BE3
OTKJIYOYEHUWA ITMTAHU A BK.

PeMOHT MOyt MPON3BOIUTCS CHIIAMU TIPEIIPUSATHS -H3TOTOBHTEIIS.
2.3.3 Mepul He3onacnocmu npu IKCRILYamayuu Mooyis

[Ipu »skcmyatanuu  MOAyJds HEoOXOAMMO coOojaTh MpaBuila U CIEJOBaTb BCEM
pEeKOMEHJalusiIM B TIOJHOM COOTBETCTBUM C pazfenaMu Hacrosimero PD, ocobeHHOCTIMU
KOHCTPYKLIUU W3J€NMsl, €ro OJKCIUIyaTallud, JEHCTBYIOIIUMHU IOJIO)KEHUSMHU HOPMAaTHBHBIX
JOKYMEHTOB, MTepeYHEM 0053aTeJIbHBIX TPEOOBaHUN IO TEXHUYECKOMY O0OCITYKHUBAHHUIO U PEMOHTY.

Kpome Toro, HeoOXOAMMO BBINONHITH MECTHbIE HMHCTPYKIMH, JEHCTBYIOUIME B JaHHOU
OTpaciii NMPOMBIIUIEHHOCTH, & TaK)Xe JPYrue HOPMAaTUBHBIE JOKYMEHTHI, OINpENessIoniie MpaBuia
HKCIUTyaTaIluH 3IEKTPOOOOPYI0BAHHUS.

HeBpimonHeHne BbIIEYKAa3aHHBIX HOPM M TpeOOBAaHWH, MOXET NPUBECTH K OINACHBIM

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

Haxonsmumiicst B 9KCIUTyaTaliid MOJIYJb HE TPeOyeT TEXHUYECKOTO OOCITYKUBAHHUS.
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4 TEKYIIHUHA PEMOHT U 3AMEHA

Mopayne sBISIETCST BOCCTAHABIMBAEMBbIM M PEMOHTHO-TIPUTOAHBIM u3JenueM. B mepuop
9KCIUTyaTalliy B CIIy4dasx, HEe TPEOYIOUIMX 3aBOACKOT0 PeMOHTa (WM BbI30BAa OpHUTaJlbl MPEINPUITHS -
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 BBIITIOJIHATBCA TOJIBKO
N3I'OTOBUTEJIEM. HECOBIIOJEHUE JAHHOI'O TPEBOBAHHMA BJIEYET 3A
COBOU IIOTEPIO TAPAHTUM ITPEJITPUATUA-U3TOTOBUTEISA AO «9MHKOH».

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

nacropTa.
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5 IHOPAIJOK XPAHEHUA

XpaHeHue MOIAYJsI MOXKET ObITh KPAaTKOBPEMEHHBIM (TapaHTUUHBIM) U JJIMTEIBHBIM B
OTaIJIMBAEMOM XPaHUJIHILIE.

["apanTuiiHBINA CPOK XPAHEHHS MOYJIA C MOMEHTA U3TOTOBJICHUS: 42 MecsIia.

CpoK IIUTENIbHOTO XpaHEHUsI MOAYJs B OTariuBaeMoM xpanunuiie: 10 ner.

[Ipu xpaneHun MOJyJsl CIAEAYET BbIACPKUBATH CIIEIYIOLIUE TAapAMETPhl OKPYXKAIOIIEH CPEebl:

— B OTalUIMBaeMOM XpaHWIHUIIE TEeMIepaTypa BO3AyXa AOJKHA OBbITh B Mpezesax OT IUIHC

5°C no mroc 40°C, oTHOCUTENBHAS BIIAXHOCTH 10 80% mpu Temmieparype mitoc 25 °C 6e3
KOHJICHCAIIUU BIIarH;
— cojeprKaHHe KOPPO3UIHBIX areHTOB B aTMOC(epe XpaHWIHIIA HE JJOJDKHO MPEBHIIIATH:
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 gomkHa TPOBOAUTHCS B IOMEIICHWHM TpU  TEMIepaType BO3AyXa
witoc 20°C £5 °C u oTHOCUTENBHOI BiaxkHOCTU He 6osiee 70 % 6e3 pe3kux KonebaHuil TeMnepaTypsl.
[Tomemenne MODKHO OBITH 3AIIUINCHO OT NPOHUKHOBEHUS B HETO aTMOC(PEPHBIX OCAJIKOB U
KOPPO3MOHHOAKTUBHBIX Ta30B (XJIOP, CEPOBOAOPO/I, aMMHAK, CEpHUCTBIN Ta3 u 1p.). [Ipu npoBenenuun

paboT Mo nmepekoHcepBaIyy cieayeT codmonats TpedboBanus 6ezonacHoctu mo 'OCT 9.014.
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6 TPAHCIIOPTUPOBAHMUE

TpancmoptHass Tapa W yINakOBKa  OOECIEYMBAIOT  COXPAHHOCTh  MOAYNIS  IpH
TPAHCIOPTUPOBAHUH BCEMU BHJIAMU TPAHCIIOPTA: aBTOMOOUIILHBIM, JKEJI€3HOAOPOKHBIM, BO3AYIIHBIM
(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.

ITpyu HE0OXO0IMMOCTH HOBOW TPAHCIIOPTUPOBKHU YIAKOBKY MOJIYJIEH ClI€IyeT IPOU3BOJUTH B
clieyIolel mocne0BaTeIbHOCTH:

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

2) KOopoOku ¢ moayiasiMu B KoimdecTBe 20 IIT. yIaKOBBIBAIOTCS B YKJIAIOYHBIN SIIHK.
VYKIagoyHbeld SAUIMK TIOMEHIaeTcss B TapHbIA SAMK. [IpoMexyTKu 3amonHsSIOTCS
roppupoBantsiM kaptoHom T-30 ('OCT P 52901-2007);

3) TpaHCIOPTHBINA SIIUK MapKUPYETCs JOJDKHBIM 00pa3oM (CM. MpaBuiia MapKUPOBKH,
nepeyucieHHble B pasaene 1.5.

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

TpaHcnopTupOBaHKE BCEMU BUAAMU TPAHCIIOPTA MOKET IPOBOJAUTHCS B CIEIYIOIINUX YCIOBUSIX
(TOCT 21552-84):

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

— OTHOcHuTenbHas BiIaXHOCTH 98% mpu tmoc 30°C u OGonee HU3KHX Temieparypax, 0e3

KOHJICHCAIIUU BJIary;

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

[Ipu morpy3ke U BBITPY3KE MOAYJIM HE OpocaTh, cOOIIOaTh MEpbl NMPEAOCTOPOKHOCTH OT
MTOBPEXKACHUSI TAPHOTO SILIUKA.

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

BO3MOXXHOCTH €TI0 IMMPOU3BOJILHOI'O MEPEMEIICHH .
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7 YTHIN3ALUA

Marepuanbl, IpuMEHsIEMbIC IS YIAKOBKH MOJIYJS M €ro COCTaBHBIX YacTEi, MOTYT OBITh
MOJTHOCTBIO TepepabOTaHbl U UCTIOIB30BaHbI TOBTOPHO.

Moynb, €ro COCTaBHBIC YaCTH, MAaTEPHAIbI U KOMIUIEKTYIOUIHE U3JIENUsl CIPOCKTHPOBAHbI U
W3TrOTOBIICHBI M3 BBICOKOKAYECTBCHHBIX MATEPHAIOB M KOMIIOHEHTOB, HE COJEpPIKAIIMX BPEIHBIC
BEIIECTBA, TOKCUYHBIE MAaTEpHalbl W JPYyrd€ KOMIIOHEHTBI, OTPHUIATEIBLHO BIUSIONIUE HAa
OKPYKAOIIYIO TPUPOIHYIO CPEAy U KOTOPBIE MOKHO YTHIIM3UPOBAThH M UCIOJIE30BATh TOBTOPHO.

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

JICHCTBYIOIIMM 3aKOHOIATEIHCTBOM PD.

19
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8 ITPABUJIA O®OPMJIEHUS 3AKA3A

[TIpu odopmiennn 3akaza Ha MOAYAM B OJlaHKE 3aKa3a HEOOXOTUMO YKa3aTh CIICAYIOIIHNE
JIAHHBIE:
— «Haumenosanue» - yka3plBaeTCs MOJTHOE HAMMEHOBAHUE MOAYJIS C YI€TOM MOJU(UKAINH;
—  «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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9 CCBIJIKHM HA HOPMATHUBHBIE TIOKYMEHTbDI

Tabauua 7. HopMaTuBHbIE CCHUIKH

O0o3HauyeHne JOKyMeHTa

HaumenoBanue AOKYMEHTA

I'OCT 21552-84
CpenctBa BEIUUCTUTENBbHON TeXHUKU. OOIIMEe TEXHUYECKHE
TpeOOBaHMS, MPaBUIIA IPUEMKHU, METOIbI UCTIBITAHHH,
MapKHpOBKa, YIAKOBKa, 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 OUTyMHpOBaHHAs U JIEITEBAsL.
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 npoTUBOKOPPO3HOHHAS 3aIIMTa U3JEIINH.
OO6mume TpedboBaHuUs

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

I'OCT 17.2.3.02-2014
IIpaBuia ycTaHOBIEHHS JOMTYCTUMBIX BBIOPOCOB 3arpsI3HAIOIIMX
BELIECTB MPOMBIIIIEHHBIMU PEANPUSTUIMU
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10 CHHUCOK COKPAILEHUM

Tabauua 8. TepMuHbBI, COKpanIeHusI U ONpeaeTeHust

Coxpamnienue osicnenue

ABTOMAaTU3UpOBaHHAs cucremMa aBJICHUSA

ACY TII P ynp
TEXHOJIOTUYECKHUM IPOLIECCOM

BK Bi1ok KOMMYHHMKAITMOHHBIN

KII KoHTtpoinep ueHTrpanbHblil

MK MUuKpOKOHTpOJLIED

MKCO MHOropyHKIIMOHATBHBIN KOHTPOJUIEP CBS3H C O0BEKTOM

o [Iporpammuoe obecrieueHue

IC [lepekitouarenb CKOPOCTH U MPOTOKOJIA OOMEHA TAHHBIMU

CBII CynepBu30pa BBINOJTHEHUS TPOTPAMMBI

YCO YCTpoiCTBO CBA3H € 00BEKTOM

CPU Central processing unit meHTpalbHOE MPOLECCOPHOE
YCTPOMCTBO

EmiBus [TpoTtokon oomena o unTepdeiicy RS-485 ocHoBaHHBIN Ha
apxurekType «Master/Slavey («Bemymmii/Begombrii»),
OTKpBITHIII KOMMYHHUKAIIMOHHBIM IPOTOKOJI, OCHOBAHHBIN Ha

ModBus o o
apxurektype Master/Slave (Benymmii/Begombrii)
Recommended Standard 485 (Electronic Industries Alliance-

RS-485 (E1A-485) 485) craHmapr (U3NYECKOTO YPOBHA MHOTOTOYEYHOI'O
MOCJIEIOBATEILHOTO HHTEpdelica mepenadn JaHHbIX
Serial Electrically Erasable Programmable Read-Only

i Memor cepuiiHas ANEKTPUYECKU cTHpaeMast

Serial EEPROM y P P P
nporpaMmmupyemas aMsITh, OJIMH u3 BHJIOB
HHEPrOHE3aBUCHUMON MaMSITH
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Modynb koHmponnepa cemu esodalebisoda BC-002

Pykosodcmeo no akcniyamayuu

INPUJIO’)KEHHUE B

CrpykrypHas cxema BC-002

BQ1
14.7456 MHz
MAX232
SERIAL FLASH 16kByte l XP2
25AA128 XTAL1
003 SPI PC10 ;))((1 > >
< » PA4-PA7 E— € >
DD2 RS-232
PC12 ;))((i > >
PD2 <t >
SWD
XP1 < » PA13, PA14
MAX485
ADRO
—— PB4 ™2 bD14 LINE 1
ADR1 PA2 >
PB5 PA3 < Rx2 RS-485
ADR2
SW1 PB6 RTS2 +
PAl
ADR3
. PB7
ADR4
PBS
MAX485
ADR5
SW2 - PB9 DD15
ARG 810 ™3 - LINE 2
PB12 RX3 " <>
>l
ADRY PB11 < RS-485
PB13
RTS3
PB14 )
/~ MODEO
PCO n
S
/ MODE1 ~ MAX485
* PC1 o
SW4 E
MODE2 » X1 DD16 LINE 3
— P2 PA9 >
P RX1 —>
MODE3 PA10 < RS-485
. PC3
RTS1 T
| PC8
«A» PBO
HL5.2 MAX485
bD17 LINE 4
I—- PB1 PC6 TX6 >
PC7 < RX6 <
PB2 < RS-485
«B»
HL6.1 T
bCo RTS6
| WDI
PB3 PB15 «RUN>
«C» e HL5.1
HL6.2
I PC4
Puc.B. 1
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Pykosodcmeo no akcniyamayuu

MNPUJIOKEHUE C

Cxema noak/rovenus k moay.ao BC-002 BeqombIx yeTpoiicTB

SL:VE B255 SLAVE 1 BC-002
A B X1
- A10 LINE1_A
RS-485
_ B10 LINEL_B
C10 LINE1 G
SLAVE 255 SLAVE 1
A B A B
— Al12 LINE2 A
RS-485
— e — B12 LINE2 B
y c12 LINE2_G

|||—

Puc.C. 1
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R Modyrnb koHmponnepa cemu egodalepieoda BC-002
Pykosodcmeo no skcniyamayuu

HPUJIOKEHUE D

PacnoJioxkenne pa3néMoB U MUKpoIepeKJ/oyaTesieil Ha miare moayJs BC-002

Puc.D. 1
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IMPUJIOKEHME E
HoxoueBka pazbema X1

Taéauma E. 1
HoMep KOHTaKTa HﬂefcllePrlg:nl;aTOP

Al GND
A2 +24V1
A3 ¥24V2
Al V1
AS Line3 A
A6 Lined A
Al0 Linel A
Al2 Line2 A
Als -
Al6 -
Bl GND
B2 +24V1
B3 ¥24V2
B4 oVl
B5 Line3_B
B6 Line4_B
B10 Linel B
B12 Line2 B
B14 -
B16 -
Cl V2
c2 24V1
C3 12472
C4 oVl
C5 Line3_Gnd
Cé Line4_Gnd
C10 Linel _Gnd
C12 Line2_Gnd
Cl4 -
C16 -
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IMPUJIOKEHUE F

LoxoneBku pazbemoB XP1, XP2 u XP3

Tab6anna F. 1 IlokoneBka pa3bema nporpammmupoBanust XP1

Homep konTakTa me]:;‘:g’:ﬂl;aTOp
1 +3V3S
2 SWDIO
3 SWCLK
4 ovS
Tabauua F. 2 IloxosneBka pazbema RS232 XP2
Homep koHTakTa H}Ie}c[;?]?:ﬂl;aTOP
1 TXD4
2 TXD5
3 RXD4
4 RXD5
5 oVvS
Ta6auna F. 3 [lokoeBka paz3bema nporpaMmvupoBanus XP3
Homep konTakra Hﬂez;?g):ﬂl;amp
1 SWDIO
2 +3V3S
3 SWCLK
4 0VvS
5 N.C.
6 0VvS
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