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1
Hacrosmiee pykoBoacTBo 1o 3kciutyaramu (P3)” pacnpoctpansieTcss Ha MOAYIJb KOHTpOJLIepa

unrepdeiico Cl-002 (manee mo tekcty — moaynb Cl-002 w/unm mMomynb) W mpeaHa3HA4YCHO s
W3YUYEHHS YCTPOUCTBA, MPUHIIUIIA PAOOTHI, IPABHJI €0 IKCILTYaTaIUH.

JIoKyMeHT coiepkuT TexHuueckue xapakrepuctuku moxyns Cl-002, omucanue mpuHIMIA
MOCTPOCHHUST W PabOTHI, a TaKkKe HHPOPMAIUIO, HEOOXOJUMYIO0 TOJIH30BATENIO JJIsi MPABUIBHOTO
MOJIKJTFOYCHUS ¥ OKCIUTyaTallii B COCTABE PACTIPEICIICHHBIX CHCTEM YIIPABJICHHUS.

PykoBO/ICTBO TIpeHA3HAYCHO IS TEXHHUYECKUX CIICIUAINCTOB, B JOJDKHOCTHBIE 00sS3aHHOCTH

KOTOPBIX BXOJHT NOJKIIOUEHHUE, TEXHUUECKoe o0cmyxuBanue u Tekyumii pemont ACY TII.

/. BHUMAHHE! K PABOTE C MOJYJIEM JIOITYCKAETCSI KBAJINOULIIPOBAHHbIN
[IEPCOHAJI, K KOTOPOMY OTHOCSITCSI CHELIMAJIMCTDL TIPOLIEJIINE OBYYEHUE
(UIMEIOIIUE OIIBIT, 3HAHMS B OBJACTU CTAHJAPTOB, HOPM, IIPABUJI
BE30OIIACHOCTH U OXPAHBI 3JI0POBbS, TPEBOBAHUI K YCJIOBUSIM PABOTBDI),
KOTOPLIE  MOI'YT HECTU  OTBETCTBEHHOCTb 3A  BE3OIIACHOCTD
OBOPYJIOBAHMS TP BBIIIOJIHEHMU CBOUX OBSI3AHHOCTEIN, U W3YUUBIIUE
HACTOSILLII JIOKYMEHT.

Ilpeonpusamue-pazpabomuux (uzeomogumeins)

CoxkpaiieHHoe HauMeHoBaHue opranuzauuu: AO «OMUKOH»

WHH: 7726037300

KIIIT: 771801001

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

E-mail paspaborunka: emicon@emicon.ru

OdunuansHbIi caiT: WWW.emicon.ru

! [IpaBa Ha HacTOAUIMI JOKYMEHT ABISIOTCS coOcTBeHHOCTEIO AO « OMMKOH» 1 3amuIneHs! 3aKOHOJaTeIHCTBOM
Poccutickoii @eneparun 06 aBTopckoMm npase. bes criermansroro paspemerns AO «9MWKOH» nokyMeHT min ero 4acTh
B JIEKTPOHHOM WJIM MEYaTHOM BHJI€ HE MOTYT OBITh CKOITMPOBAHBI U NEPEIaHbl TPETHUM JIMIIAM C KOMMEPYECKOW LEJIBIO.
JIOKyMEHT ¥ CBsI3aHHBIE C HUM rpadUuecKue M300pa’keHHs] MOTYT OBbITh HCIIOJIBb30BAHBI TOJIBKO B MH(OPMALMOHHBIX,
HEKOMMEPUECKUX WU JINYHBIX LEsIX.

JIOKyMeHT MOKeT OBbITh W3MEHEH pa3padoT4yMKOM Oe3 IpeaBapUTeNIbHOrO yBenomsieHus. llocienHiolo Bepcuio
JIOKyMEHTa BbI MOXeTe HaiiTn Ha odpunuansaom caiite AO « 9IMUKOH» o agpecy Www.emicon.ru.
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1 OIIMCAHUE U PABOTA

1.1 Ha3nayeHue MOIYJIA

IlostHoe HaumeHoBaHue: Moayns KoHTposuiepa uatepdericoB Cl1-002 AJII'B.426459.059.

Monayns CI-002 mnpennasHaueH ansi pacmpeHuss (YHKIMOHAIBHBIX  BO3MOXKHOCTEH
KOHTPOJUIEPOB TEXHOJOTHUECKUX MPOIIECCOB PACHPEICTCHHBIX CUCTEM aBTOMATH3AIMH, TOCTPOCHHBIX
Ha 06a3e mporpammupyembix KoHTposiepoB cepun MKCO, B yacTu MH(OpMaMOHHOro oOMeHa ¢
MHTEJUIEKTYaJIbHBIMU JATUMKAMU U UCIIOJIHUTENIBHBIMU YCTPOCTBaMU

Monayns obecnieunBaeT HHPOPMALMOHHBIH OOMEH 10 YeThipeM KaHayam uHtepgeiica RS-485.
JlBa KaHama W3 YETHIPEX SBISIOTCS CHUCTEMHBIMU KaHAJAMH, IO KOTOPHIM MOIYyJdh OOMEHUBAeTCs
uHpopManuel ¢ MOAyJIeM LEHTPAIBHOIO IPOLIECCOPHOro yCTpoicTBa. J[Ba KaHanma mpeaHa3HaueHbI
JUIs HOJKITIOUEHUS Tepu(EepUHbIX MHTEIEKTYalIbHbIX YCTPOMCTB.

Monayns CI-002 siBisieTcsi 0TKa30yCTOWYMBBIM, BOCCTAHABIMBAEMBIM M PEMOHTOIPHUTOJIHBIM
U3JIeNMeM, TIpeHa3HaYeHHBIM JIJIsl KPYIJIOCYTOYHON HENpPEphIBHON SKCIUTyaTallid ¢ BO3MOXKHOCTBIO
MHOT'OKPAaTHOI'O BKJIFOUEHHSI U BBIKJIFOUEHHUS HJIEKTPOIIUTAHUS B TEUEHHUE CYTOK.

Paboune ycnous skcryatanuu moayis Cl-002:

— TemrmepaTypa OKpYXalollero Bo3ayxa oT MuHyc 25 no tioc 60 °C (0e3 KoHAeHcauu

BJIaTH),

— OTHOCHUTENbHas BIAXXHOCTb Bo3ayxa 85 % npu mntoc 25 °C u Oonee HU3KUX TeMIepaTypax

0€e3 KOHJCHCAIH BJIary;

— arMmocdepHoe nasienue ot 84 no 107 kIIA.

1.2 TexHnuyeckue XapakTepUCTHKH
OcHoBHBIE TeXHUUECKHE XapakTepucTUku Moayisi Cl-002 mpusenensr B Tabmmie 1.

Ta6auna 1. Texunuyeckue xapakrepuctuku moayJst C1-002

XapakrTepucruka 3HaueHnune

WuTepdeiic cBI3M MEXy BHEITHUMH CUCTEMaMH U MOAYJIEM RS-485

KonndectBo nHTEphEHCHBIX KaHAIIOB!
—  CHCTEMHBIX 2

— BHEIIHUX (U151 MTOJAKIIIOUeHUS Iepr(epuitHbIX YCTPOUCTB ) 2
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XapakTepucTHKa 3HauyeHHe

[IpoTokobl HH(POPMAIIMOHHOTO OOMEHA

— I10 CHCTEMHBIM KaHajaM EmiBus?

— 110 BHEITHUM KaHaIaM ModBus RTU
CKopocTb Tepeiauu TaHHbIX, OUT/C, MaKCUMAaIIbHAS

— 110 CHCTEMHBIM KaHajaM 1843200

— 110 BHEIIHUM KaHajaM 921600
Wupukanys vHPOPMAIIMOHHOTO OOMEHA 10 HHTEPPEHCHBIM KaHajIaM, ecTh
CBETOIMOIHAS
HanpsbkeHne — rajdbBaHMYECKOW — M3OJSIMH  MEXKIY  BHCUIHHM 4000
CHCTEMHBIM HCTOUYHUKOM U IIIMHOW MUTAHUS MOAYIS , B, He MeHee
HamnpsokeHre nuTaHus MOCTOSHHOI'O TOKa, HeCTaOMIM3upoBaHHoe, B ot 19 n0 27
[TorpebsiemMast MOIIIHOCTH NpH Hanpsbkenuu 24 B, Br, He Gosee: 0,8
[aGapuTHBIE pasMePBl MOYJIS, MM 140x105%23
Macca moxys, Kr, He OoJee 0,2
Cpennee Bpemst HApaOOTKH Ha OTKa3, 4, HE MEHEee 100 000
Cpennee BpeMsi BOCCTAHOBIIEHUS Ha OOBEKTE IKCILTyaTalliy CHUJIAMU 30
U CpEJICTBAMH JIS)KYPHOU CMEHBI, MUH, HE OoJiee
HaznaueHHbIN CpOK CIy>KOBI C y4€TOM BOCCTaHaBIMBAEMOCTH, JIET, 20

HC MCHCC

1.3 VYecrpoiicTBo U paGoTa Moay.Jast

Buemnuit Bug monynst mokazad Ha pucyHke A.l, mpuioxenue A. KOHCTPYKTHBHO MOJYJb
BBINIOJIHEH B BUJIE MEYATHOM IUIAThl C 3aKPEIICHHBIMU Ha HEM METAJUIMYECKUMU JIMLIEBOM MIAHKOW U
KOKyXaMu-dKpaHaMu. Ha nuuneBoi maHenu MOAYJs HAaXOMATCS JJIEMEHTHl WHIWKALWA W BUHTHI

KperieHusI MOJlyJsl K Kopmycy Oioka. Ha ThUTbHON CTOpOHE MOJIYJsl pacroyiokeH pazbem X1 s

MOJIKJIFOUEHUS K KpOCCOBOI miiaTe 010ka komMmyHuKanoHHoro (bK).

m HpnMeanne - BHemHuii Bujg MOAYJIA W TUIAaThl MOAYJIA MOI'YT UMCTb OTJIWYHA OT

MOKa3aHHbIX Ha pucyHke A.l, npunoxenue A u Ha pucyHke D.1, npunoxenue D He Biustomue Ha

OKCILTyaTallutO MOIYJIA.

! Pazpadotunk AO «OMUKOH». Cm. «IIporoxon EmiBus Omucanue» AJII'B.420609.045 11
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1.3.1 Hpunyun pabomor

Monyne, BXOAsSIIMA B COCTaB KOHTpojuiepa, oOecreynBaeT WHGOPMAIMOHHYIO CBS3b
LEHTPaJIBbHOro mporeccopHoro ycrporctBa CPU koHTposuiepa ¢ JaTYMKaMHU M UCHOJHUTEIbHBIMU
yCTPOMCTBAMH, HMEKOIIUMU HHTEepdeiicHple KaHambl RS-485 palboratomue 10  TPOTOKOTY
ModBus RTU. Otnocutensao CPU mMoayib SIBISICTCS TOMYMHEHHBIM YCTPOMCTBOM M CBSI3BIBACTCS C
HUM I10 BYM CHCTEMHBIM HHTep(]ericHbIM KaHamaMm RS-485.

CrtpykTypHas cxema MOAYJIs, IpeAcTaBleHHas Ha pucyHke B.2, npunoxenue B.

B kadecTBe yNpaBIAIOIIErO YCTPOWCTBA MOAYJS HCIONB3yeTcsi MUKpokoHTpoiuiep MK,
KOTOpBI COnepXkuT BhrucuTensroe sapo ARM® 32-bit Cortex®-M3!, Flash mamsite npukmagmoit
nporpammbl 00bEMoM 512 Ko6aiiTt 1 SRAM namsate 00bémom 128 Ko6aiit. Tak ke B coctaB MK Bxonut
no 50 mnporpaMMuUpyeMbIX JUHHI BBOAA-BBIBOJAA, IIECTh ACHHXPOHHBIX IOCJEI0BATEIbHBIX
uHTEp(ECOB, BCTPOCHHBI KOHTPOJUIEp NpPEpHIBAaHHMA, IMpOrpaMMHpyeMbIe TaiiMepsl W Jpyras
nepudepus. Paboraer MK na wactote no 120 MI .

Jns opraHuzaii KOHTPOJISI TpPaBHIBHOCTH BhiMonHeHus [0 mMomyns — wcmonb3yercs
YCTPOWCTBO cyrepBu3opa BoimonHenus nporpamMbel CBIT (SW_RUN). CBII undopmupyeT KpacHbIM
nsetoM cBeroguona OBJ B ciyuae, ecnm mepuoxa curHama «WDI» mpeBblmaeT mopor, 3aJaHHBINA
nepexrouareniem SW3. Ecnu mopor He mpeBwilieH - cBerogauon OBJ cBeTHTCS 3€1EHBIM I[BETOM.

3ananue nopora nepekiatodareneM SW3 nokazano B Tabnuue 2. Ceeroaunos SYS 3ape3epBUpoOBaH.

Ta6auna 2. YcraHoBKa nopora npesbiieHus nepuona curuana WDI

IMoporoBoe 3HaYeHHe MepUoOIA MuxponepekiiodaTens SW3

SITEE) UiARL SW3-1 SW3-2 SW3-3
1-3 mc ON ON ON
10-30 mc OFF ON ON
30-90 mc (3aBoacKasi yCTaHOBKA) ON OFF ON
3anperieno OFF OFF ON
100-300 mc ON ON OFF
1-3¢ OFF ON OFF
10-30 ¢ ON OFF OFF
60-180 ¢ OFF OFF OFF

@ Mpumeuanne - Cexuust DIP-nepexmouarens SW3-4 B nonoxenne ON, nepeBoauT

MOZYJIb B CEPBUCHBIN PEKHUM.

1 T . .
ARM, Cortex™ 3apeructpupoBaHHbIN TOBapHbIii 3HaK kommanun ARM Ltd (BenukoOpuranus).
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Wudopmanuonnsiii oomen ¢ moayiem CPU mo cucremubiM kanaigam «Line 3»t, «Line 4y,

OCYIIECTBIIACTCS C MOMOIIBIO IBYX YHHBEPCAIbHBIX aCHHXPOHHBIX npuemonepenaarunkos (UART_1,
UART _6), Bxomammx B coctaB MK. Ckopocth mepemadd JaHHBIX [0 CHCTEMHBIM KaHajaaM
coctaBisier 921600 6ut/c. Kananmst RS-485 Bemonnensl Ha ocHoBe Mukpocxem (DD16, DD17),
BKJIFOUEHHBIX 10 TUIIOBOM CXEME.

[TocnenoBarenbubie uHTEpdEiicel L1 u L2, 11t CBSI3U ¢ UCIOTHUTEIBHBIMA YCTPOUCTBAMU U
UHTEJUIEKTYallbHBIMM ~ 1aTYMKaMu, GopMUpylOTcs JByMs BcTpoeHHbIMH B MK  kanamamu
YHUBEpCaJbHBIX acUHXpOHHBIX TpuemornepenarunkoB (UART_2, UART _3). Ckopocth mnepenauu
JAHHBIX 110 BHENTHUM KaHayiaM coctaBiisieT g0 921600 6ut/c. IIpotokon mHpOpMaOHHOTO 0OMEHA
Modbus RTU. OtiruuTenbHON 0COOEHHOCTBIO 3TUX KaHAJIOB SBJISIETCS HATUYKE HHUPPOBOM H3OJISALMH
MEXIYy CHCTEeMHOM U OOBEKTOBOW YAaCThlO, JMJII YEro HCHOJB30BaHbl CIEIUAIU3UPOBAHHBIC
mukpocxembl (DD18, DD19). [Ins nutaHus W30JMpPOBAHHON YacTH NMPHUMEHEHBI CXEMbl Ha OCHOBE
crieran3upoBaHHbIx Tpanchopmaropos (T1, T2) u mukpocxem apaiisepos (DD20, DD21). Kanast
RS-485 BemosnHens! Ha ocHOBe MuKpocxeM (DD14, DD15), BKItOUEHHBIX 110 TUIIOBOM CXeMe.

B cnyuae otkaza monyns, korna ceeronuon OBJ cBerurcs kpacHbIM 1BeToM, KaHansl L1-L4
OJIOKUPYIOTCS Ha TIepeaady, YTOObI HCKITFOYUTH MPOXO0XKICHUE HEIOCTOBEPHON HH(POPMAITHH.

Jis  cBS3W ¢ TMEpPCOHAIbHBIM KOMITBIOTEPOM, C IEIBI0 CEPBUCHOTO OOCITYKMBaHHUS,
UCII0JIb30BaHbl TocienoBarenbibie nuTepdeiicet MK (UART_4, UART _5), pazsém XP2. Ckopocth
nepenayn gaHaeix 9600 out/c. [Iporokon uHpopmannonuoro oomena ModBus.

st xpaneHust KOHGUTYpaIMOHHON MHGOPMAITIN TPUMEHEHA MUKPOCXEMa MOCJIeI0BATEIbHOM
MIpOorpaMMUpyeMoil mamstu ¢ a3nekrpudyeckum ctupanueM DD3  (Serial EEPROM), o6bémom
128 k6ut. Conepxkumoe namsatu Serial EEPROM moskeT ObITh 3alIMIIEHO OT CIy4aiHOM 3aMucy UIu
cTupanus. Pexxum 3amuThl nHGOPMAIIUU 3aJaeTCsl ¢ TOMOIIIBIO TiepeMbruek J1 u J2.

CereBass ajpecaldsi CHCTEMHBIX KaHAJIOB OCYIIECTBIsAETCS ¢ momomblo aByx DIP-
nepexrouareneir SW1 (mmamgmme 4 paspsga aapeca) m SW2 (crapmme 4 paspsina agpeca). Beero B
€IMHON CEeTH MOXET HaXoauThcsa M0 256 moayned. C MOJEBBIMU YCTPOWMCTBAMH CETEBOM ajpec,
CKOPOCTh OOMeHa U (hopMaT CUMBOJIA OTIPEAETAETCS KOHPUTYPATOPOM.

CkopocTh OOMEHa MJaHHBIMH 110 CHCTEMHBIM KaHalaM 3ajaercs mnpu mnomoumwm DIP-
nepexmoyarenss SW4 B cocrase [1C (cm. m. 2.2.1, Tabnwia 4).

KonnuecTBO yCTpOHMCTB NOACOCAMHSAEMBIX K MOJAYJIIO HAXOJMUTCS B TECHOM CBA3UM OT
KOJIMYECTBA 3as8BOK (hOPMHUPYEMBIX MOAYJIEM U OT 00beMa MH(POpPMAINH CYUTHIBAEMOUN U3 TaTYUKOB.

Bcero MOAYJIb MOXKCT obecneunts 1024 3asBKH, NPHUYCM KOJIMYCCTBO 3a4BOK Ha OJMH KaHaJl HC

1 . . o
«Linely - «Line4» Ha cTpyKTYpHOU cXxeMe COOTBETCTBYIOT KaHanaM L1 - L4 monyns
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JOJDKHO TIpeBbIath 255. Kpome Toro, o0beM maMsTH NpeAHAa3HAYCHHBIA IS MPUHUMAEMON WIIN

nepegaBaeMoil WHGOpPMALMK, TPU TOJHOM KaJape MpPOTOKOIA ModBus* paBHOM 128 peructpam,
COOTBETCTBYeT 64 ycTpoiicTBaM, NOJCOCIMHEHHBIM K MOAyio. bonbmie uem 49 ycrpoiicTs
MPUCOCTUHATh K OJHOMY KaHaly HENb3s MO COOOpaXEHUSM (PU3UYECKOTO COTIIACOBAHUS JIMHHUU
CBSI3U.

VYHOpoIIeHHbII alIropuT™M paboThl MOJYJIE MOKHO MPEACTAaBUTH cieayromum oodpasom. [locne
BKJIIOUEHHUsI MHTaHusi KoHTpoiuiepa, CPU choenuanbHbIMM KOMaHJAaMU HacTpauBaeT padoTy
UHTEPPEHCHBIX KaHAIOB, K KOTOPHIM IMOJKIIIOYCHBI TaTYMKWA U UCIIOJHUTENbHBIE YCTPOHCTBA. 3aTeM
CPU nepenaer B MoAyib 3asBKU U KoMaHay «Ctapt». Moayib, B CBOIO OY€pelb, IOJYyUYUB KOMaHAY
«CTtapT», MIPOU3BOJIUT IUKINYECKOE BHIMOIHEHHE 3asIBOK: OMPOC TATYMKOB MITU 3alIUCh HEOOXOUMBIX
JaHHBIX B HUCHONHUTENbHbIE ycTpoicTBa. CPU, dopmupys 3ampoc K MOAYNIO, CUUTHIBAET €Tro

COCTOSAHHEC U JAHHBIC.

BHUMAHMUME! IIPU IIPOEKTUPOBAHNU CUCTEM ABTOMATU3ALIMN
HEOBXOJUMO VYUUTBIBATh, YTO K OJHOMY KAHAJIY JOJDKHBI BbITh
HOJK/IIOYEHBI UIEHTUYHBIE YCTPOMCTBA, UMEIOIIUE OJUHAKOBBIE CKOPOCTU
OBMEHA, OJIMHAKOBOE KOJIMYECTBO CTOIIOBBIX BUTOB U OJWHAKOBBIN
I[MTAPUTET.

DJEeKTpUYECKOe COrjacoBaHHEe HHTEP(EHCHBIX OOBEKTOBBIX KAHAIOB OCYIIECTBISIETCS C
noMoIipio mepembraek J3-J5 mms xanama L1 m J6-J8 mus kanama L2. TlepeMbIUKH MMOAKITIOYAIOT
TEPMHUHATbHBIE U MOATATHBAIOIINE PE3UCTOPHI, MPEIHA3HAUCHHBIC IS COTJIACOBAHMS JIMHUN CBS3U
MOJIKJII0YaeMBIX K MOAYNI0. HanMeHoBaHUS TIepeMbIueK, MOAKIIOYAIONINX COTTIACYIONINE PE3UCTOPHI K
KaHajlaM, TMNpE€AHA3HAYCHHBIM JJIA TMOAKIIOYCHHA JAaTYUKOB W HUCIOJHUTCIBbHBIX YCTPOfICTB,

MIPHUBEICHBI B TA0IUIE 3.

Taomauua 3. CorsiacoBanue JUHUI CBA3U

Ilepembluka, Ilepembruka,
IlepemMbIuKa TEPMHUHAJIBHOTO
Homep kanana COrJIACYIOIIASl JIMHUIO | COIJIACYIOLIASl JINHHUIO
pe3ucropa (120 Om)
«A» «B»
L1 J5 J3 J4
L2 J8 J6 J7

@ IIpumeuanue - [IlepeMbIYKH JOJKHBI 3aMBIKATHCS TOJIBKO ISl KAHAJIOB, K KOTOPBIM
MOJIKJIFOYAIOTCSl BHEIIIHUE YCTPONCTBA.

1 o
31ech U ajee UMeeTcsl BBULY 00s3aTelIbHBIN pexxumM mpoTokona Modbus RTU.
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Homunans! TepmuHanbabix pesuctopoB 120 Owm. Ilepembruku J3-J5 u J6-J8 3ambikaroTces, eciu

MOZYJIb SBJIAETCA IEPBBIM MM IOCIEAHUM YCTPOMCTBOM B ceTH. /[l yCTpaHEHHs INEepEeXOIHbIX
IIPOLIECCOB CBSI3aHHBIX C NEPEKIIOUYEHUEM JIMHUN CBSI3U B AaKTUBHOE COCTOSIHME M HA00OpPOT, CIyXar
MOATATUBAIOLINE PE3UCTOPBI, KOTOPBIE IOJCOECIUHSAIOT JUHUM «A» K IOJIO)KUTEIBHOMY BBIXOIY
UHTEpPEHCHOTO MCTOYHMKA NHUTaHUs, JTUHUKM «B» Kk HyneBomy. Jlnsi oTOOpa)keHHS COCTOSIHHA WU
KOHTPOJISL PEXUMOB pabOThl MOAYJIS IPUMEHEHbl MHANKATOPBl HA OCHOBE cBeTonMO0]0B. [lonpobHee

pEXKUMBI pabOTHl HHIUKATOPOB MpUBEACHBI B 11. 2.3.1, Tabnwuia 5.
1.3.2 IIpozpammnoe obecneuenue

Bcerpoennoe cucremHoe mporpammuoe obecneuenre Mmoxayis (BIIO) 3ammceiBaercs BO
BHYTPEHHIOIO TaMATh MUKpOKoHTpoJsuiepa. s oonoBienust BITIO cMm. «HCTpyKIHS 10 OOHOBICHUIO
CHUCTEMHOT0 IIporpamMmmHoro obecneuenus moayieit MKCO» AJII'B.420609.047 U.

BIIO o60ecnieunBaer MOIACPKKY (PYHKIIMOHATHHBIX BO3MOKHOCTEH MOJIYyJsl B YacTH
nH()OPMAIMOHHOTO OOMEHA, BBITIONHEHUE (DYHKIWN, PEKUMOB paOOTHl M JHATHOCTHKH B TOJHOM
o0beMe, onucanHbIx B . 1.3.1.

14 MapkupoBKa U IJIOMOHPOBaHHUE

MapxkupoBka monyns (I'OCT 26828-86) HaHeceHa HENOCPEACTBEHHO Ha M3JEJIME WIM Ha
MIPUKPEIIAEMBIN K U310 HAKJIAJHOW JIEMEHT U COIAEPIKUT:

— HauMMEHOBaHHWE U (UJH) WU U3AETHS;

— TOBApHBINA 3HAK WJIM HAUMEHOBAaHUE NIPEAIPUITUA-U3TOTOBUTEIIS;

—  3aBOJCKOH HOMEp.

1.5 V¥YnakoBka

TpancnopTHass Tapa, B KOTOPOW MOCTABJISIIOTCS MOJYJH, TPEACTAaBISET COOOW OIIATHIN
Hepa30OPHBIH, TUIOTHBIN AIIUK C TOPIEBBIMU CTEHKaMU, COOpaHHBIMH Ha YeThIpeX IutaHkax. Ha sk
HAHOCSTCS OCHOBHBIE, JIOMOMHHUTENbHBIE U mpenynpeautensueie 3Haku 1o [OCT 14192-96.
BuyTpenHue cTeHku smmka oouTsl (BeicTianbl) Oymaroit BY-b o I'OCT 515-77. [lepen ynakoBkoii B
TPAHCIIOPTHYIO Tapy MOJIYJIM TTOMENIAIOTCS B YKJIAJIOYHBINA SIIHUK. YKJIATOYHBIN AWK MPEICTABIISCT
coboit pymisip u3 roppupoBanHoro kaprona T-30, TOCT P 52901-2007. B ogHOM TpaHCIOPTHOM
sIuKe pazmeniaercs 10 20 yKIaJOYHbIX SIIUKOB.

TpaHCIOPTHBIN AMKUK MaPKUPOBAH:

— MaHMOYJISUUMOHHBIMM  3Hakamu: «boutcs ceipoctu», «Bepx». «He xaHToBathy,

«OCTOPOKHO, XPYIIKOEY;
— OCHOBHBIMH HAJUCSMHU - IOJHOE WJIA YCIOBHOE€ HAMMEHOBAHUE IPY30I0JIydaTesis, MyHKTa

Ha3HAYEHUS C YKa3aHHUEM, IPU He0OXOIUMMOCTH, ITyHKTa EPErPy3KH;
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— JOIOJIHUTCJIbHBIMU HAAIIMCAMHU - MOJIHOC UJIM YCIIOBHOC HAMMCHOBAHUEC I'PY300TIPAaBUTEIIA

1 HaUMEHOBAHUE IIyHKTA OTIPAaBJICHUS;
— uHGOPMAIMOHHBIMU HAJAMUCAMU - Macchbl OpPYTTO U HETTO TIpPYy30BOrO MecTa B
KHJIOTpaMMax, TabapuTHBIE pa3Mephl IPY30BOr0 MECTa B CAHTUMETPAX U 00BEM IPy30BOTO
MecTa B KyOU4ecKuX MeTpax.

TpancriopTHass MapKUpOBKa HAaHOCUTCS Ha (paHepHbIe WM MeTajuindeckue sipabiku. [lopsaok
pacToNIOKEHUsT MapKUPOBKH Ha OAHOHW U3 OOKOBBIX cTeHOK coorBercTByer ['OCT 14192-96.
JlonyckaeTcsi HaHECEHHE MapKUPOBKM HEIIOCPEACTBEHHO Ha Tapy. MapKUpoBKY HaHOCAT KPackou 1o
TpadapeTy Wik OT PyKH OBICTPO BBICHIXAIOIIEH, BOJIOCTOMKOM, CBETOCTOMKOM, COJIECTOMKON KPacKOMH,
MIPOYHOM Ha CcTUpaHue U pa3mbiBaHue. (OCHOBHBbIE HAANUCU HAHOCATCS BbICOTOM 30 MM.
JlonomHHUTENbHBIE U HHPOPMAITMOHHBIE HAAITUCH HAHOCSATCS BRICOTON 10 MM.

[Tocne yknmagku Mopaysied B TapHBIM AWK, MOCICAHUN OOTATHMBAETCS MO TOPIAM CTaJIbHOM,
nenpHoi JeHToil ceuenneM 0,4x20 Mm u  mmomOmpyercs. IImoMOBl [uIs mpenoTBpamieHus: OT
MOBPEXKICHUSI TIPU TPAHCIIOPTUPOBAHUM PACIIONIATAIOTCS B TUIYXHUX OTBEPCTUSX OOKOBBIX CTEHOK U
3alUIIAI0TCs CKOOaMHU.

B TeueHue rapaHTHIHOTO CpoKa MOTPEOUTENb JOKEH COXPAHSTh YIIAKOBKY (YI1aKOBOYHBIA U

TPAHCIIOPTHBIH SIIUKH).

10
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2 HCIIOJb30BAHUME 10 HASBHAYEHHIO

2.1 JkcmiayaTauMoOHHbIE OTPAHHYEHUS

OKcIulyaTaluus YCTpOMCTBa JOJDKHA HPOM3BOAUTHCS B IOJHOM COOTBETCTBHUM C OOLIMMHU
TEXHHYECKUMHU TPEOOBAaHMSAMU M TPABUWIAMH JKCIUTyaTallUH HW3JENUI(CPEACTB) BBIYUCIUTEIBHON
TEXHUKU U TPUOOPOCTPOCHUS, a TaK ke HacToAIMM PD mpu 3HaUeHUSIX KIMMATHYECKUX (PaKTOPOB,
YKa3aHHBIX B HACTOSALLEM JOKYMEHTE.

B03MOXXHOCTh 3KCILUTyaTallUM YCTPOWCTB B YCJIOBMSX, OTIIMYHBIX OT YKa3aHHBIX, JOJDKHA
COTJIaCOBBIBATHLCS € IPEANPUATHEM-U3TOTOBUTEIIEM.

2.2 TloaroroBka MoayJisi K HCIOJIb30BAHUIO

ITocnme mosydeHus, [UIMTEIBHOTO XpaHEHWs WJIM TPAHCIOPTUPOBAHMsS MOIyJed B
TPAHCHOPTHOH Tape HEOOXOJMMO INPOU3BECTH BHEIIHUN OCMOTpP TPAHCIOPTHOIO M YKJIAJOYHBIX
SIIIIAKOB ¥ MIPOBEPUTH LEIOCTHOCTh YIIAKOBKH.

[lpu oOHapyXeHHMHM HapyIICHHUs LEJIOCTHOCTH TPAHCIIOPTHOW WM YKIQJOYHOW Tapbl
HE00X0AMMO COOOLIUTh O HApyLIEHUM NPEANPHUATHIO - U3rOTOBUTENMIO. [lanpHeimas skcrtyaTanus
MOJYJII BO3MOXHA TOJIBKO € Pa3pelICHMs] IPEATIPUATHUS - U3TOTOBUTEIIS.

Ecnu 1enocTHOCTh Tapbl HE HapylleHa, MOAYJb CIEAYeT W3BJIE€Yb M3 YIAKOBKH, IPOBECTU
BHEIIHUM OCMOTpP Ha OTCYTCTBHE€ MEXAHMUYECKUX IOBPEXKJICHUA M IPOBEPUTH COOTBETCTBUE
KOMILUIEKTHOCTH I1aCIIOPTY.

B ciryyae XpaHeHHs WM TPAHCIIOPTUPOBAHUS MOIYJIS IIPU TEMIIEPATYPE HUXKE HYJIA IPaadyCoB,

BBIJIEP)KATh €r0 B HOPMaJIbHBIX YCIOBUSX B TeUeHHE 12 4acoB.
2.2.1 Ilopsaook ycmanosKku

YCTaHOBUTH CETEBOM ajpec MOAYNs, JAJAsS Yero HeoOXOAMMO BBIINOJIHUTH CIEAYIOIIUE
JNENCTBHUS:

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

— TIPOM3BECTH 3aJaHHE CETEBOTO ajapeca MOJIYJs, JJIs 4ero HaOpaTh Ha MEPeKIF0YaTeNsIxX
SWilu SW2 B 16-TupuuHOM BHAE aapec MOAyJs, IMpuyeM Ha mnepekirodatene SW2
3ajjaeTcs crapiias Terpaja aapeca, a Ha SW1 — mamas;

— YCTaHOBHTH TpeOyeMylo CKOpOCTh OOMEHA U MPOTOKOJI, Tabsuna 4,

— corracoBaTh HHTep(helCHbIC KaHAJBI C TIOMOIIBIO mepembruek J3-J8, m. 1.3.1, Tabnwma 3;

— YCTaHOBHTPH Ha MECTO 3alIMTHBIC KOXKYXU-DKPaHBI;

YcTaHoBKa MOy B KpeHT, MOMEIICHHBIH B IIKad yrIpaBieHus, JOMYCKaeT COEJUHEHUE

BHCITHUX HHTCp(beﬁCHLIX KaHaJIOB MOAYJIA C KIICMMHBIMU OJIoKaMu HEOKpPAHUPOBAHHBIMU BUTBIMU

11
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napamu MpoBOOB IIPU YCIOBUH, YTO 3TH BUTHIE TTAPBI IPOBOJIOB HE JOJDKHBI OBITH YII0KEHBI B KOpoOa

¢ cwtoBbIMHU Kabensimu (220 B mepeMeHHOT0 U IMOCTOSIHHOTO TOKA).

£ BHUMAHMUE! JIOITYCKAETCA YCTAHOBKA B BK U U3BJIEUEHUE MO/VYJIA

N3 bK IIPU BKIIIOYEHHOM IIMTAHUU BJIOKA, PA3PEIHAETCA «I'OPAYAS»

3AMEHA MOIVYJIA.

ITopsimok ycraHoBku Moy B bK cienyronuii:

— YCTaHOBHUTb MOJyJb B COOTBETCTBYoIlee miatomecto. Cieayer oOpaTUTh BHHUMaHUE Ha
COBMEIICHUE KIIFOYEl pacIIOIOKEHHBIX Ha MOyJIe U OJIOKE;

—  3aTSAHYTh KPEIEKHBIC BUHTHI HA JIMLIEBOW IUIAHKE MOJYJIA.

[Tpumep moakIIFOUEHUS TaTYMKa K MOIYJTIO ipuBeneH Ha pucynke C.1, mpunoxenue C.

Tadauua 4. YcraHoBKa CKOPOCcTH HHGOPMALHOHHOTO 00MeHa

CKopocTh mepeasm, Muxkponepekawuareab SW4
ITpoTokoa
6HT/C SW4-1
921600 OFF EMIBUS
1842000 ON EMIBUS

G] IIpumeuanue - Cexuuu DIP-nepexmouarens SW4-2, SW4-3, SW4-4 3ape3epBUpOoBaHbI.

YcTaHOBKa MOJyJisi B KPEWT, TIOMEIICHHBIH B TIKad) yIpaBICHHS, JOIMYCKAET COCTUHCHHE
BHEITHUX HMHTEP(EHCHBIX KaHAJIOB MOJYJS C KIEMMHBIMH OJOKaMH HEIKPAaHWPOBAHHBIMH BUTBIMHU
rapaMu MPOBOJIOB MPHU YCIOBHH, YTO ATH BUTHIE MAphl MPOBOJIOB HE JIOJKHBI OBITH YI0KEHBI B KOpoba
¢ cunoBbIMHU Kabensimu (220 B mepeMeHHOro U MOCTOSSHHOTO TOKA).

2.3 Hcnoan3oBaHHE MOAYJIA

[Ipexxne yeM HavaTh pabOTy ¢ MOAYJIEM, HEOOXOJIMMO O3HAKOMUTHCSA C IKCILUIyaTal[MOHHOMN
JOKYMEHTalMel W KOHCTpyKuHMed moxayns. llepen mpucoennHeHWeM JMHUNA CBSI3U C JTAaTYAKAMUA U
BBOJIOM B JKCIUTyaTallMI0 CUCTEMBI, B COCTaBE KOTOPOTO HCIOIb3yeTCsS MOAYJb, OJOK JAOKEH OBITH

HAJEeKHO 3a3€MJICH.
2.3.1 Koumponwv pabomocnocoonocmu

JI1st HarnAgHOCTH OTOOPaXKEHHSI COCTOSIHUS U KOHTPOJIS PEKUMOB pabOThl MOJTYJIsSE TPUMEHEHbI
TPU MHIMKATOpa Ha OCHOBE JBYXIBETHBIX CBETOIMOJOB. PacmmppoBka pexUMOB CBEUEHUS

HWHIUKATOPOB MPUBCACHA B Ta6m/1ue 5.

12
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Tabauua 5. Pexxumbl padoThl HHAMKAUH

Nupuxarop/
PeKNUM CBeYeHUsl

CoObITHE

Nunukatop SYS

[TocrosiHHOE CBEYECHME
KPaCHbIM

HecoBnanenue KOHTpOJIbHBIX cyMM KoA0B [10.
Omrroka BeimonneHusa trecra O3Y

ITocTostHHOE CBEUEeHHE
3CJICHBIM

[TpuknamHas mporpaMmma BBITOJHIECTCS, KOHTPOJIBHBIC CYMMBI
konoB [10 coBmamaroT

Nunukarop OBJ

[TocrosiHHOE CBEYECHME
KPaCHbIM

Hapymienne npaBmiibHOTO GyHKIIMOHUPOBAHUS MOIYJISL.
I10 Moy BBINOJHSETCSI HEKOPPEKTHO

IlocTositHHOE cBEeUeHUE
3€JICHBIM

1O MOZAYJIA BBITIOJHACTCA KOPPEKTHO

Nupukatoper L3RX, LARX, L3TX, LATX

[IpepriBUCTOE CBEUEHNUE
3€JIEHBIM

[Tpoucxoaut undopmaoHHsIi 00MeH ¢ Moayinem CPU

HNunukatoper L1IRX, L2RX, L1TX, L2TX IN

[IpepriBUCTOE CBEUEHUE
3€JIEHBIM

[Tpoucxoaut nHGOPMAIIMOHHBIA 0OMEH C TaTIYNKAMU U
WCIIOJIHUTEJIbHBIMUA YCTPONUCTBAMHU

2.3.2 Bo3moiicHble HeUCnPAGHOCMU U CROCOOBL UX YCMPAHEHUA

B JaHHOM MYHKTC MPUBCACH IMCPECUCHL BO3MOXHBIX HGI/ICHpaBHOCTGI\/'I, KOTOpPBIEC MOTYT

BO3HUKHYTH B ITPOLECCE UCITOJIB30BAHUS MOAYIIA, U CIIOCOOBI MIX YCTPAHCHUA.

Ta6auna 6. Bo3MokHbIe HEMCIIPABHOCTH U CNIOCOOBI MX YCTPAHEHUS

IIpusnak Bo3MoskHas npuunHa v
JeicTBHA 110 YCTPAHEHUIO
HEHCIIPABHOCTH HEHCIIPABHOCTH

Nunukatop SYS - B npouecce TectupoBanus [Tepe3arpy3uTh NpuKIagHyIO
IIOCTOSIHHOE oOHapyKeHbI OLTUOKHU IIporpammy
CBEYECHHE KPAaCHBIM
WNunukarop OBJ - Mopnynp HEeucnpaBeH 3amena monyia u3 3UII, ormpaska
MTOCTOSIHHOE HEUCIPAaBHOTO MOJYJISl U3TOTOBUTEIIIO
CBEUYEHHE KPaCHBIM

[IporpamMmmMHoe obecrieueHue [lepesarpy3uTh NpuKIaaHYIO

MOJ1YJISl BBITIOJHSETCS MIpOrpaMMy

HEKOPPEKTHO

13
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IIpusnak Bo3MoskHas npuynHa .
JeiicTBHS 110 YCTPAHEHHU IO
HEHCIIPABHOCTH HEHCIPABHOCTH
OtcytcTBYyeT OTCyTCTBYET SJI€KTPONUTAHUE IO | — I[IpOBEPHUTH MCIPABHOCTH BHEIIHMX
CBEUYEHHUE BCEX uersM 24 B oT BHEIIHUX HWCTOYHHUKOB U UX LENEN MUTaHUS
HHIUKATOpPOB HNCTOYHUKOB Hpo]geppn‘}, HAIECKHOCTH
MOIYyJb HE nojaxiItoueHus pazpema X1 moxyins
(GyHKIHOHUpYET Cl-002 ¢ oTBeTHBIM pa3beMOM
KpOCC IJIaThl KOHTPOJLIEPA
[Teperopanue 3anuTHOTO 3amena monyns u3 3UII, ornpaBka
MpeIoXpaHUTeNs Ha TUIaTe MOAYJS | HEMCIPABHOTO MOJYJISl H3TOTOBUTEIIO
OtcyTcTBYET HewucnpaBHocTh NpuKIIaIHON [Tepe3arpy3uTh NpUKIagHYIO
CBEUYECHHE MIPOrpPaMMBbI nporpammy
WHMKATOPOB
L1IRX...L4RX, Heucnpasusl apaiiBepsl RS-485 3aMEeHUTh ApanBepbl
L1TX...L4TX.
OTCyTCTBYET CBA3b HenpasunbHo cornacoBana nunust | CornacoBarh JUHUH CBSI3U C IIOMOIIBIO
110 uHTepheHcHbIM CBSI3U nepembruek J3-J8
KaHajlaM OOGpBIB UM 3aMBIKAHHE JTUHAH [IpoBEPUTE JIMHUIO CBSA3U
CBSI3U

Ecnu B pe3ynbrare BBINICYKA3aHHBIX JCHCTBUN HEUCIPABHOCTh YCTPAHUTh HE YAAJIOCh,
HE00XO0IMMO 3aMEHHUTH MOJTYJIb.
J11s1 3aMeHbI MOJTYJISI HEOOXOTUMO:
1) ocnabuTh U OTBEPHYTH KPETIEKHbBIC BUHTHI;
2) U3BATH MOAYIb U3 KpPeHTa KOHTPOJLIEPa;

3) 3aMEeHUTHh MO/ HAa UCTIPABHBIIA.

BHUMAHMUE! 3AMEHA MOAVYJIA MOXET ITPOU3BOJNUTHCA BE3 OTKIIFOYEHUA
[MNTAHUA BJIOKA.

PeMOHT MOyI1st TPOM3BOAUTCS CUIIAMH TIPEAPUSATHS-U3TOTOBUTEISL.
2.3.3 Mepul He3onacnocmu npu IKCRILYamayuu Mooyis

[Ipu »skcmmyatanuu  MOIyNss HEoOXOAuMo coOniojaTh TMpaBWiIa U CIEJOBaTh BCEM
pEeKOMEHJalKsaAM B TIOJJHOM COOTBETCTBUM C pazfenamu Hacrosmero PD, ocobeHHOCTIMU

KOHCTPYKLUHH HW3JEIHs, €ro OSKCIUlyaTallud, JCHCTBYIOIIUMHU TMOJIOKEHUSMU HOPMAaTHUBHBIX
JOKYMEHTOB, [TepeYHEeM 0053aTeJIbHBIX TPEOOBAaHUN IO TEXHUYECKOMY OOCITYXKHUBAHHUIO U PEMOHTY.
Kpome Toro, HeoOXOOMMO BBINOJHATH MECTHBIE WHCTPYKIMM, JEHCTBYIOIIME B JaHHOU
OTpaciii NPOMBIIUIEHHOCTH, a TakKXKe Jpyrue HOPMaTHBHBIE JOKYMEHTHI, OINpeesstoniie MpaBuia
9KCIUTyaTalUH IEKTPOOOOPYI0BAHHUS.
HeBbinonHenue BbllI€yKa3aHHBIX HOPM M TpeOOBaHWI, MOXET MPUBECTH K OIMNaCHBIM

MOCJICACTBUAM IJIS ) KU3HU, 3H0POBBS YCIIOBCKA NI Oprxca}omeﬁ CpCAbL.
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3 TEXHUWYECKOE OBCJIYKUBAHUE

Haxopsmuiics B SKcITyaTaliui MOJYJIb HE TPEOYET TEXHUUECKOTO 00CTyKUBAHUS.

15



© Modyrnb koHmponnepa uHmepgeticos CI-002
Pykosodcmeo no akcniiyamauuu

4 TEKYIIUA PEMOHT M 3AMEHA

Monyne sBIsSieTCS BOCCTAHABIMBAEMBbIM M PEMOHTHO-TIPUTOJHBIM H3AenaueM. B mepuon
9KCIUTyaTalliy B CIIydasx, HEe TPEOYIOUIMX 3aBOACKOT0 PeMOHTA (WM BbI30BAa OpUTaJlbl MPEINPUITHS -
M3TOTOBUTENS) MOTPEOUTENIO Pa3pelIaeTcss CBOMMHU CHJIAMU TPOU3BOAUTH 3aMEHY  BBIIEIAIINX U3

cTposi moayaeit (em.a1. 2.2.1, 2.3.2), 3aTpeOOBaHHBIX WX TOJIYYCHHBIX Y MIPEANPHUITUS-U3TOTOBUTEIIS.

. BHUMAHUME! PEMOHT KOMIIOHEHTOB AOJDKEH BBIIOJHATHCA TOJIBKO
N3IOTOBUTEJIEM. HECOBIIIOJEHUE JAHHOI'O TPEBOBAHMA BJIEYET 3A
COBOU IIOTEPIO TAPAHTUM ITPEJITPUATUSA-U3TOTOBUTEJIS AO «3MUKOH».

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

ImacriopTa.
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5 IHOPAIJOK XPAHEHUA

XpaHeHre MOIYyNsl MOXET ObITh KpPaTKOBPEMEHHBIM (TapaHTHMHBIM) M JUIMTEIbHBIM B
OTaIJIMBAEMOM XPaHUJIHILIE.

["apaHTUifHBIN CPOK XpaHEHUs MOYJIs 24 Mecsiia C MOMEHTA U3TOTOBJICHHUS.

CpoK IIUTENIbHOTO XpaHEeHUsI MOAYJIs B OTariuBaeMoM xpaHunuiie: 10 ner.

[Tpu xpaHeHUU MOJYJIS CIIEYET BbLACPKUBATH CIEAYIOLINE TapaMeTPhbl OKPYKaIOLIEei cpebl:

— B OTaIUIMBAaGMOM XpaHWIHWIIE TeMIlepaTrypa BO3Jyxa JOJDKHAa ObITb B Tpeaenax oT

witoc 5°C o mmoc 40°C, oTHocuTenbHas BiakHOCTH a0 80% mpu TemmepaType
mwiroc 25 °C 0e3 KOHIeH Al BJIary;

— coJep)kaHue KOPPO3UIHBIX areHTOB B aTMOc(epe XpaHWINIIA HE JOJKHO IMPEBHIIIATh:

1) cepuucroro rasa 20 Mr/m3 B CyTKH;
2) XJIOPUCTBIX coJieil 2 Mr/M3 B CYTKH.

Mopayne mepen 3akiaJKod Ha JUIMTENbHOE XpaHeHHue (10 HMCTEYEHUW TapaHTUHWHOTO CpoKa
XpaHeHus1) T0JKEH ObITh IEPEKOHCEPBUPOBAH.

KoncepBanust JgomkHa TMPOBOAWTHCS B IOMEIIEHUU TMPU  TeMmIepaType  BO3lyxa
wioc 20 °C +5 °C um oTHOCHTENbHOH BiIaxkHocTH He Oonee 70 % 0Oe3 pe3kux KoneOaHHH
temrieparypbl. [lomemenue MOMKHO OBITH 3alWINEHO OT MPOHWKHOBEHHSI B HETO aTMOC(HEPHBIX
0CaJIKOB U KOPPO3MOHHOAKTUBHBIX Ta30B (XJIOp, CEPOBOIOPOMA, aMMHUAK, CEPHUCTHIN Ta3 u Ap.). [Ipu
MpoBeeHUH pabOT TO TMepeKOHCEepBallUK CIeAyeT CcoOnoAaTh TpeboBaHHus Oe30MacHOCTH

o 'OCT 9.014.
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6 TPAHCIIOPTUPOBAHMUE

TpancroptHass Tapa M YHakoBKa  OOECIIEUMBAIOT  COXPAHHOCTh  MOAYNS  IMpU
TPAHCIOPTUPOBAHUH BCEMU BHUJIAMU TPAHCIIOPTA: aBTOMOOUIIBHBIM, JKEJI€3HOI0POKHBIM, BO3TYLITHBIM
(npu ycnoBUM pa3MELIEHUS MOIYJs B F€pMETU3UPOBAHHOM OTCEKE) B COOTBETCTBUHU C IpaBUIIAMU
TPAHCIIOPTUPOBAHUS I'PY30B HAa COOTBETCTBYIOLIEM BHJIE TPAHCIIOPTA U IIPU XPAHEHUHU €T0 B TEUEHUE
CPOKOB, YKa3aHHBIX B pasjerie 5.

[Tpy HeoOXOIMMOCTH HOBOW TPAHCIIOPTUPOBKHU YIAKOBKY MOJYyJIEH ClieqyeT MPOU3BOJIUTH B
CHEAYIOLIEN MMOCIE0BATEIIBHOCTH:

1) KaKAbIii MOTYJIb 3allaMBACTCS B MOJMATHIICHOBBIH IMAKET M YKIIAJBIBACTCS B OTJCIBHYIO
KOpPOOKY BMECTE C CONMPOBOIUTENIBHON TOKYMEHTAIIUEH;

2) KOpoOKH ¢ moayiasimMu B KoiudecTBe 20 IIT. yIMaKOBBIBAIOTCSA B YKJIQIOYHBIN SIIHK.
VKIagouHblid SIIMK TOMENIAETCs B TApHbIA SUK. [IpomMexyTKH 3amoiHsSTCA
roppupoBannbiM kapToHoMm T-30 ('OCT P 52901-2007);

3) TpaHCIOPTHBINA SIIUK MApKUPYETCsA MODKHBIM 00pa3oM (CM. MpaBuiia MapKHUPOBKH,
nepevrcieHnble B pasene 1.5).

[Ipu TpaHCHOPTHpPOBAaHMM YHNAKOBKA MOAYJS JIOJDKHA OBITh 3alllMIIEHAa OT MPsIMOro
BO3CHUCTBUS aTMOC(EPHBIX OCAKOB.

TpancnopTupoBaHUE BCEMHU BUJIaMU TPAHCIIOPTA MOXKET MPOBOAUTHCS B CIAEAYIOIIUX YCIOBUAX
(TOCT P 71784-2026):

— TemIepaTypa OKpYy»KarlIlero Bozayxa ot Mmunyc 60 no mioc 60 °C;

— OTHOcHTeNbHas BIaXHOCTh 98% mpu tumroc 30°C u Oosnee HU3KHX TeMmIiepaTypax, 0e3

KOHJICHCAIIUU BIIaTH;

— armocdepnoe nasienne ot 12 klla (90 mm pr. cT.) 1o 100 xI1a (750 mm pT. cT).

[Tpu morpy3ke M BBIFpy3Ke MOAYJIM HE OpocaTh, COOMIOaTh MEphl MPEIOCTOPOKHOCTH OT
MOBPEXKACHUS TAPHOTO SIIHUKA.

[Tocne morpy3ku B TpPaHCIOPTHOE CPEICTBO SIIUK 3aKPEIUIIeTCs C LENbI0 HCKIIOYEHHUS

BO3MOXXHOCTH €TI0 MMPOU3BOJILHOI'O MEPEMEIICHH .
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7 YTHIN3ALUA

Marepuasnbl, TpUMEHSIEMbIC ISl YITAKOBKH MOJIYJISI M €r0 COCTaBHBIX YacTei, MOTYT OBITh
MOJTHOCTBIO TepepabOTaHbl U UCTIOIB30BaHbI TIOBTOPHO.

Monyib, €ro cOCTaBHBIC YaCcTH, MAaTEPHUAbl U KOMIUICKTYIOIINE U3JIEHs CIIPOCKTUPOBAHBI U
W3TrOTOBJICHBI M3 BBICOKOKAYECTBCHHBIX MATEPHAIOB M KOMIIOHEHTOB, HE COJEpPIKAIIMX BPEIHBIC
BEIIECTBA, TOKCHYHBIE MaTepUallbl M JpPyrue KOMIIOHEHTHI, OTPHIIATEIBHO BIHSIOIINE Ha
OKPYKaIOIIYIO TIPUPOIHYIO CPENly U KOTOPBIE MOKHO YTHIM3UPOBATH U HCIIOJIB30BaTh TOBTOPHO.

Monyib, U IpyTHe €ro COCTABHBIC YaCTH, MOJICKAINE YTHIH3AIUN, HEOOXOAUMO TTPUBECTH B
HEMPHUTOJHOCTh U yruiu3upoBath B coorBerctBur ¢ ['OCT P 52108-2003, TOCT 17.2.3.02-2014 u

JEHCTBYIONUM 3aKOHOIaTeNbCTBOM PO.
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8 ITPABUJIA O®OPMJIEHUS 3AKA3A

[Ipu odopmieHun 3akaza Ha MOIyJIu B OJaHKe 3aKa3za HEOOXOAMMO yKa3aTh CIEIYIOIINe
JaHHbIE:
— «HaumenosaHnue - yka3pIBaeTcs MOJIHOE HAUMEHOBAHUE MOYJIS C Y4€TOM MOIU(BUKALINY;
—  «Kon-60» - yka3pIBaeTCsl KOJIMYECTBO MOCTABIISIEMbIX W3/IEIUNA TaHHOTO HAMMEHOBAHUS U
BapHaHTA.

Kpowme Toro, B O:1aHKe 3aKa3a MOTYT ObITh OTOBOPEHBI OCOOBIE YCIOBHUS TOCTABKU MOJYJIEH.
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9 CCBIJIKHM HA HOPMATHUBHBIE TOKYMEHTbDI

Ta6aunna 7. HopmaTuBHBIE CCHIIKH

O0o3HauyeHne JOKyMeHTa

HaumenoBaHue AOKYMEHTA

I'OCT P 71784-2026
CpencTBa BBIUMCIUTENBHON TeXHUKU. O0IINe TEXHUUECKHUE
TpeOoBaHus, MpaBUiIa MPUEMKHU, METOIbI UCIIBITAHUH,
MapKUpPOBKa, YIIAKOBKA, TPAHCIOPTUPOBAHUE U XPAHEHUE

I'OCT 26828-86
W3nenust MmammmHoCcTpoeHus U npubopoctpoeHus. MapkupoBka

14

I'OCT 14192-96
MapkupoBKa rpy3oB

1.5

I'OCT 515-77
bymara ynakoBo4Hasi OUTyMHUpOBaHHasl U AT TEBAs.
TexHuueckue yciaoBus

1.5

I'OCT P 52901-2007
Kapron rodpupoBanHbIil 151 yHaKOBKH MPOTYKIUH.
TexHnyeckue ycioBus

I'OCT 9.014-78
EC 3KC. BpeMeHHast npOTUBOKOPPO3UOHHAS 3aIUTA U3ACIIUMN.
OO6mue TpeboBaHus

I'OCT P 52108-2003
Pecypcocbepexenune. Obpamienue ¢ otxonamu. OCHOBHBIC
TIOJIOYKCHHSI

I'OCT 17.2.3.02-2014
[IpaBuia ycTaHOBIIEHUS JOITYCTUMBIX BBIOPOCOB 3arps3HSIOIINX
BEILECTB NPOMBILITICHHBIMU IPEIITPUATUIMHU
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10 CHHUCOK COKPAILIEHUM

Ta6auna 8. TepMUHBI, COKPALIEHHUS U ONpe/ieJIeHHs

Coxpaienne osicnenue
BK bi1ox KOMMyTallMOHHBIN
MK MukpoKoHTpoILIEp
MKCO MHoro¢pyHKIHOHATBHBIA KOHTPOJIJIEP CBA3H C 00BEKTOM
no [TporpamMmMHOe oOecrieueHue
IC [Tepexitouarens CKOPOCTH U MPOTOKOJIAa 0OMEHA TAaHHBIMU
CBII CynepBu30p BBIMOIHEHUS TPOTPAMMBI
CPU Central Processing Unit iieHTpaibHOE IPOLIECCOPHOE YCTPOHCTBO
EmiBus [Iporokon oOmeHa mo wuntepdeiicy RS-485 ocHoBaHHBIM Ha
apxutekrype «Master/Slavey («Bemyimii/BenomMbrii»),
ModBUS OTKpBITBIT KOMMYHHUKAIIMOHHBIA TPOTOKOJ, OCHOBAHHBINM Ha

apxurtekrype «Master/Slavey («Bemymmii/Benomprii»)

RS-485 (EIA-485)

Recommended Standard 485 (Electronic Industries Alliance-485)
CTaHaapT (I)I/ISI/I‘-IGCKOFO YPOBHA MHOT'OTOYCYHOI'O
II0CJIEA0BATCIIBHOI'O I/IHTep(I)eﬁca nepeaadn JaHHbIX

Serial EEPROM

Serial Electrically Erasable Programmable Read-Only Memory
nmociacaoBaTciibHas nporpaMmMupyeMas naMAThb C SJICKTPUYCCKUM
CTI/IpaHI/IeM), OAWH U3 BUIOB 3HepFOHe3aBHCHMOﬁ IIaMATHU
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CrpykrypHas cxema moayJs CI1-002

INPUJIO’)KEHUE B

BQ1
14.7456 MHz
SERIAL FLASH 16kByte l MAX232 P2
25AA128 XTAL1 X4 .
< ” pA7 PC11 < 5D2 >
RS-232
PC12 —>;))((55 >
S PD2 < b
WD
XP1 < ) PA13,
PA14 MAX485
DD18
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RX2 >
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=
ADRL | oo RTS2 . = DD20
PA1 > < 14 T1
ADR2 @ +5VI1 o
SW1 . PB6 i g
ADR3 | <«—— DA2 s
ADRA MAX485 2
. DD19
TX3 DD15 LINE 2
SW2 ADRS | pBo PR RX3 > > «—>
PB11 |€— o« «— RS-485
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ADR7 PB14 RT3, 2 I . T2
PB13 e V2 e g
Q ovi2 DA3 | &
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& 0 MAX485 2
2
n TX1 DD16 LINE 3
PA9 >
RX1 —>
MODEO PALD | RS-485
PBS
MODE1 RTS1 f
PB9 PC8
w4 MODE?2
PB12 MAX485
MODE3
PB13 PCE X6 . DbD17 LINE 4
PC7 < RX6 ¢ P £s-485
PC9 RTS6 T
«]s_gs» P WDI
HES:
2 PB15 «OBJ»
HL5.1
PB1
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MNPUJIOKEHUE C

Cxema NOAKJIIYCHHUA JATYUKOB U UCITOJTHUTEJIbHBbIX YCTPOﬁCTB

SL:VE ;55 S;AVE ; CI-002
l X1
— A10, B10, C10 LINE1_A
RS-485

N A12,B12,C12 | LINE1 B

SLAVE 255 SLAVE 1
A B A B
o - Al6,B16,C16 | LINE2_A
RS-485
B 4 Al4,B14,C14 | LINE2 B
1

Pucynok C.1

Ipumevanue x pucysaky C.1

[Tonxarouenue noneBbix kabdenei k moaymo CI-002 nmpousBoauTcst yepe3 KpOCCOBYIO IIaTy
omoka BK, cm.pokyment «brnokun kommynukamuonnesle BK-8, BK-10, BK-12, BK-14»
AJII'B.420609.044 PD.
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IMPUJIO)KEHUE D

Pacnosio:xeHne 0CHOBHBIX 3J1eMeHTOB Ha miate moayJsi Cl-002

8 |
: L 8 |
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Taomuna E. 1

INPUJIO’)KEHUE E

okoseBka pazbema X1

Homep KOHTaKTa Hnez;‘;‘l‘z’:ﬂﬁamp
Al GND
A2 +24V1
A3 +24V2
Ad ov1
AS Line3_A
A6 Lined A
A10 Linel A
A12 Linel B
Al4 Line2_B
Al6 Line2_A
Bl GND
B2 +24V1
B3 +24V2
B4 ov1
B5 Line3_B
B6 Line4_B
B10 Linel A
B12 Linel_B
B14 Line2 B
B16 Line2 A
C1 ov2
C2 +24V1
C3 +24V/2
C4 ov1
s Line3_Gnd
6 Line4_Gnd
C10 Linel A
c12 Linel B
Cl4 Line2_B
C16 Line2_A
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MNPUJIOXEHMUE F
HokoseBka pazbema XP1, XP2 u XP3

Ta6anna F.1 IlokoeBka paspema nporpammmuposanus XP1

HNpenTuduxarop
CHTrHAJIA

+3V3S -

Homep koHTakTa Homep kiemMmbl

SWDIO -

SWCLK -

N|lw ||k

0VvS -

Ta6auna F.1 IokoseBka pazbema RS232 XP2

Nnentuduxarop
CHI'HAJIa

TXD4 -

Homep koHTaKTa Homep kiaemMMbI

TXD5 -

RXD4 -

RXD5 -

g | AW DN|

0vS -

Ta6auna F. 1 [lokoeBka pazbema nporpaMmmupoBanus XP3

Nnentuduxarop
CHUIHAJIA

SWDIO -

Homep koHTakTa Homep kiemmbl

+3V3S -

SWCLK -

oVvS -

N.C. -

o | 01| B~ W DN

VS -
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