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CucremMbl aBTOMATH3ALMU
HedTenepeKkaYuBAKIIUX CTAHIMNA HA
0a3e MUKPONPOLECCOPHBIX
KOHTPOJLJIEPOB ¢ OTKPBHITON BHYTPECHHEH
APXUTEKTYPOH

IpyBeieHa KOHLEMIMS MOCTPOCHHUS PACIPEAEICHHBIX
CHCTEM aBTOMATH3alUK He(TenepeKaunBaIOIINX CTAHIUH
Ha 0a3e [EeHTPAITbHBIX KOHTPOJIEPOB C OTKPBHITON BHYTPEH-
Hell apXUTEeKTypOol W KOHTPOJUICPOB BBOJa/BhIBOA Ha Oa3e
moxyneit 9MHUKOH cep. DCS-2000.

The paper presents a design concept of distributed
automation systems for oil-transfer stations on the basis
centralized controllers with open interna architecture and
input/output controllers based on EMICON ser. DCS-2000
modules.

MuKponporieccopHbIe CHCTEMBI aBTOMATH3aluK Hedrere-
pekaunBaronmx cranumii (CA HIIC) npennazHaueHsl st
YIIpaBJIEHHS] TEXHOJIOTMYECKHM 000pYIOBaHHEM (Marucrpaib-
HBIE U NOJTIOPHBIE arperaTsl, 3aABIKKH, CUCTEMbI BEHTHIISILIUN
1 T.JI.), @ TAKXKe 11 00ECIeUeHHUsI pa3IndHbIX 3alUT IPH OT-
KJIoHeHnH mnapamerpoB TII mmm pexnma pabOTbI TEXHOJIOTH-
Yeckoro oOOpyIOBaHMS OT HOPMBI (HAIpUMeEp, 3ara30BaH-
HOCTB, TTOBBIIICHIE BUOPAIIIH MOAIUITHUKOB 1 T.I1.)

CA HIIC BrImomnHseT clieayromue GyHKINH:

® aHAN3 PEKUMOB TEXHOIOTUIECKOTO 000PYLOBAHHUS;

® KOHTPOIb TEXHOJOTMYECKHX IapaMeTPOB, PEKUMOB
MepeKayKy, TOTOBHOCTH MaruCTPaIbHBIX M MOAMOPHBIX Ha-
COCHBIX arperaroB K 3aIlyCKy;

e 00paboTka MNpeJeNbHbIX 3HAYCHHH IapaMeTpoB IO
arperary;

e ympaBieHHe (OTKPBITHE, 3aKPBITHE, CTOI) U KOHTPOJIb
CTAaHLMOHHBIX U arperaTHbIX 3aJBIKEK;

e ympaBieHHe (MPOrpaMMHBIA W KHOMOYHBIN ITYyCK,
MIPOTPaMMHOE U KHOIIOYHOE OTKIIIOYEHHE) M KOHTPOJIb Ma-
THCTPAJIbHBIX U TIOATIOPHBIX HACOCHBIX arperaros;

® 33JaHME YCTaBOK PEryJIUPOBAHNUS;

e peryinupoBaHue JaBieHus Ha Bxone/Bbixone HIIC;,

® yIpaBJICHUE BCIIOMOIaTEIbEHBIMU CUCTEMAMU;

e ympaBieHHe (ITyCK, OTKIIOUEHHE) U KOHTPOJIb arpera-
TOB BCIIOMOTATEILHOM CHUCTEMBI U BCIOMOTATEIbHBIX CO-
OpYKECHUH;

e KOHTpoJnb ucnpasHocTH PII-2 (HampspkeHHs Ha BBO-
nax 6 kB);

® KOHTPOJIb M CUTHAJIM3ALUS M10XKAPa;

® aBTOMAaTHUYECKOE MOXKapOTYILIECHHE;

e 00paboTka M3MEpPEeHHH W KOHTPOJIb IOCTOBEPHOCTH
H3MepsieMbIX MapaMeTpoB;

e oroOpaxeHne WHPOpPMANUU U JTOKYMEHTHUPOBAHHE,
tdopmupoBarne KagpoB otoOpakeHus TII, TaOIMUHBIX
¢opm mpencraBienus uHGOpMAHMH, GOpPM IEUaTH Olepa-
THBHBIX COOOIICHHUI, apXUBHBIX aHHBIX, OTYCTHBIX JIOKY-
MEHTOB;

® TIpHUEM M NI€peaava CUTHAJIOB B CUCTEMY TCIICMEXaHUKH.

CocTaB cucTeMbl

Huoicnuti yposens BKITIOYAaET JAaTUYUKH M BTOPUYHBIE
npeoOpa3oBaTeiy, a TakXKe MOKa3blBalOIIMe MPHOOPHI U
OpraHbl YIpaBJeHUs, yCTaHaBIMBacMble Ha MPUOOPHBIX
[IUTaX U OTAENBHO TI0 MECTY.

Cpeonuii yposens obecneunBaeT cOop MH(DOpMALUK OT
JaTYMKOB M BTOPUYHBIX IpeoOpa3oBatelield, ee mepenady B
LEHTPAIBHBIA KOHTPOJIIEP BEPXHETO YPOBHS, a TaKXkKe IO-
JydeHHEe BBIXOOHON WH(OpMAIMK OT IEHTPATBFHOTO KOH-
Tposuiepa U (GopMUPOBAHKE YIPABJSIOMINX BO3ACHCTBUI Ha
UM CA HIIC.

B kauecTBe yCTpONCTB CpEeHETO YPOBHS UCIOJIb3YHOTCS
KOHTPOJUIEPbI BBOJIA/BBIBOJIA HA 0a3e MHKPOIPOLIECCOPHBIX
moayneir OMUKOH cemeiictBa DCS-2000, umeromux B
CBOEM COCTaBe BCTPOCHHBIE Oapbepbl HCKPO3AIIUTHI U OJ10-
KM TIMTaHUS TIEPBUYHBIX AaTYNKOB. CBSI3b MEXIY MOAYyJIEM
LEHTPAIBHOTO TPOIEcCopa U MOIYJISIMU CBSI3H C OOBEKTOM
(MCO) konTposuIepa BBOAA/BBIBOJIA OCYIIECTBISIETCS IO
mocnenoBaredbHOMYy mHTepdeiicy (RS-485, mpotokon
Modbus RTU, ckopocts mepemaun mo 115,2 Koéut/c). K
OTHOMY MOZYJIO IIEHTPaJbHOTO IPOIECCOpa MOXKET OBITh
noaxiroueHo 10 64 MCO.

CBs3b MEXJy KOHTpOJIJIEpPAMH BBOJIA/BBIBOZA CPEIHETO
YPOBHSI M LIEHTPAJIbHBIM KOHTPOJUIEPOM BEPXHEro YPOBHS
OCYIIECTBIISICTCS TI0 PE3ePBUPOBAHHOMY TOCIIEIOBATEIBHO-
my unrepgeiicy (RS-485, nporokon Modbus RTU, cko-
pocts niepenaun g0 921,6 Kour/c).

Monyns HEeHTpaIbHOTO Tpolieccopa, a TaKKe MCTOYHH-
KM TIUTaHUsI KOHTPOJUIEpa BBOa/BbIBO/IA, KaK MPABUIIO, BBI-
TIOJTHSIOTCS TI0 CXeMe C “TOps4urM’ pe3epBHPOBAHHEM, UTO
CYIIECTBEHHO YBEIIMYMBACT HAICKHOCTH KOHTpoOJUIepa M
BCEU CHCTEMBI B I[EJIOM.

MCO, coBMeleHHBIE ¢ OOBEKTOBLIMH KIEMMHHUKAMH,
obpasyrot Osoku uHpopmarmonusie (BM), npeaHa3HaveH-
HbIE TOJIBKO JUIsi cOopa nHpopMaluu 1 Onoku MH(OpMaIu-
onHo-ynpasisitone (BUY), mpenHa3sHayeHHbIC Kak s
cbopa nHpoOpMaIMu, Tak ¥ Uit (OPMUPOBAHUS YIIPABIISIO-
IIMX BO3JCHCTBUIA.

B u BUY MmoryT pacnonaraTbcd Kak B OJHOM 3JEK-
TpomKkady ¢ MOAyJIeM HEHTPaIBHOTO IIPOLEccopa KOHTPOJI-
Jepa BBOJa/BBIBO/A, TAaK M B JIPYTHX 3JIEKTpomIKadax u ja-
Ke B APYTHX momerieHusx. Makcumanpaoe yaaneane MCO
OT MOJIYJIS IEHTPAIBHOTO TIpoIieccopa — 10 5 KM.
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[ Bepxumi yposers CA HIC Or.qiawr%pwaﬂ |
CTanuna Crauyna
onepatopa oneparopa
1 2
‘ [ Etheme! [ |
' [
| |
1 PC - coaMecTHMbii MOLYNb |
| HEHTDANBHOD NPOLECE0Da
|
| Cerenoi Mogyms I
Ethemet
‘ Ceresoi Maayns — |
RS485 1 _
‘ Cereani Magyms |
_ RS-485
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) ’_ I— :_!
Cpeaumi yposexns CA HIC |
‘ Monesan wwa 1 (RS-485) |
‘ [ MODBUS [ 1
I LN |
‘ —— ._._“___!
MMonzaan wwua 2 (RS485) |
: — T —
‘ MODBUS 1 |
‘ Kowtponnep Kowtponngp |
2 2N |

HUcnonp3oBanne manokananbHeEIX MCO (4...8 xaHaoB B
OJTHOM MOJIyJie) TO3BOJISIET CYIIECTBEHHO OOJIETYHTh 00-
CITy’)KUBAaHUE CHUCTEMBI, OCYIECTBIATh IIONCK M 3aMEHY He-
HCIIPABHBIX MOIyJel (B pexxume “ropsuei” 3amensl — hot
swap) 6e3 ocranoBku HIIC.

Bepxnuil ypoeenv 0becriednBaeT:

® JIOTHYECKYI0 00pabOTKy BXOIHON HMH(pOpMAIMH, IO-
CTYHAOUIEH OT CPEIHETO YPOBHS, B COOTBETCTBHH C 3a/1aH-
HBIM aJITOPUTMOM YIIPaBIICHHUS,

e (HopMHpPOBaHUE YHPABISIOMNX KOMaHA JUI KOHTPOJI-
JICPOB BBOJIa/BBIBO/IA;

e moHuTopuHr TII Ha PC-cOBMECTHMMBIX CTaHLHUAX
oreparopa;

® apXMBAIMIO COOBITHH, MOCTyMaOMMX ¢ O00BEKTa M
JIeUCTBUH oneparopa.

[Tpu pazpadorke mukpomnporueccopaoir CA HIIC ocuos-
HBIM KPHUTEpUEM SBISIETCS BBIOOP HEHTPATBFHOIO KOHTPOJI-
Jlepa ¢ OTKPBITOM BHYTpPEHHEN apXuTekTypoil. Jlims Taxkux
TUIIOB KOHTPOJUIEPOB XapaKTEpHO: y100CTBO HpOrpamMMu-
poBaHMsI, HaJdu4YHe OOJIBIIOTO KOJIMYECTBA CPEJICTB paspa-
OGOTKHM NPHUKJIAAHBIX MPOTPaMM OT Pa3IMYHBIX IPOU3BOJIH-
TeJIell M TPOM3BOJUTENEH amNNapaTHBIX CPEACTB, KOTOpPHIE
TOJTHOCTBIO KOHCTPYKTHBHO H q)yHKIH/IOHaHI)HO COBMECTHU-
MBI IPYT C JPYTOM.

ArrapaTHO BEpXHHH ypoBEeHb peain3oBaH Ha Oaze PC-
COBMECTUMOI'O0 KOHTPOJUIEpA, BKIIOYEHHOTO [0 CXEMe C
“ropsauM” pe3epBHpOBaHNEM. B cocTaBe MEeHTPaIbHOTO KOH-
TpoJuiepa, KpoMe MOAYJIsSI LIEHTPAITBHOTO IMPOLEccopa, ycTa-
HOBJICHBI CETEBBIE MOJYJIH, IOJJICP)KUBAIOIINE HHTEpdEc
RS-485, mporokon Modbus RTU, ckopocth mepemaun 10

921,6 Koéur/c, a Tarke wunTtepdeiic Ethernet (mporoxon
Modbus); tum OC — QNX. Cucrema nporpaMMHPOBaHHS
koHTposuiepa — ISaGRAF. CrpykrypHas cxema MUKPOIPO-
neccoproit CA HIIC noka3aHa Ha pucyHKe.

LlenTpanbHBIi KOHTpOJIJIEP, KaK HpPaBWIIO, pacriojiara-
€TCsl B OTIEpaTOpHON MarucTpajabHBIX HACOCHBIX arperaToB
(MHA). Tam e pacrmojiaraetcs OJHa WU IBE OIepaTop-
CKHE CTaHINH, HOJKIIOYCHHBIE K [IEHTPAIBHOMY KOHTPOJ-
nepy mo wumHTepdeiicy Ethernet (mporoxon Modbus). B
Cllydae, KOT/Ia OJlHa M3 ONEPaTOPCKUX CTaHLMI pacrosnara-
ercs B MectHoM JII (M/II), cBA3p Mexay 3Toil cTaHIUEH
U LEHTPAJbHBIM KOHTPOJUIEPOM OCYIIECTBISETCS IO WH-
tepdeticy RS-485. JIByxkaHanbHbIE CETEBbIE MOAYJIU C
uHrepdeiicom RS-485 noanepkusaror nBe mnm Oosee 3a-
pe3epBUPOBAHHBIE [10JIEBHIC IINUHBI.

K nepsoit nonesoii mmuue (nmporokos Modbus) monkiro-
YeHBI KOHTPOJUIEPH! BBOJIA/BBIBO/IA, PACIIOIOKEHHBIE B OIle-
patopHoit MHA. Ko BTOpoi#l mosieBoil mKHE HNOIKIIOYEHBI
KOHTPOJUIEPHl BBOJA/BBIBOJA, PACIOJIOKEHHBIE B JIPYTHX
[IOMEILEHUSAX, HAapUMEp, B ONEPATOPHOW NOIANOPHON Ha-
cocHoii crarnuu (ITHC). Ilpu Gosbiiom TeppuTOpHAIBEHOM
pazopoce CA HIIC moryt ObITh OpraHM30BaHbI JOTOJHU-
TEeNbHBIE TIOJICBHIC IITMHEI.

JanHast KoHUrypausi obecrieyBaeT BBICOKYIO HaIexkK-
HOCTb U JKHUBYUYeCTb Bceil cuctemsl aBTomatuku HIIC u cy-
IIECTBEHHO YMPOIIAaeT MOUCK U YCTpaHEHUE HEHUCIPaBHO-
creil. [IpuBenennas crpykrypHas cxema CA B moJIHOHN Mepe
MOXeT OBITh MCIIOJIb30BaHAa M Npu aBToMmarmzannu [1C Ha
HeTenpoayKTOnpoBoAaX.

Moayau SMHUKOH cemeiictea DCS-2000,
HCIIOJIb3yeMble NIPH CO3IaHUM KOHTPOJIJIEPOB
BBoa/BbIBO/IA paccmoTpeHHoii CA HIIC

CemetictBo Monyneit DCS-2000 npenHazHaueHO i
UCTIONB30BaHUs B PACCPEJOTOUCHHBIX CUCTEMaxX aBTOMAaTu-
3anuy OOIIero Ha3HAYeHMs, a TAaKKe JUIS aBTOMAaTH3aIMN
00BEKTOB, HAXOAAIINXCS BO B3PHIBOONACHBIX 30Hax. OTiu-
YUTEeThbHON ocoOeHHOCTRIO Moxyner DCS-2000 sBnsercs
HaJIMYME BCTPOEHHBIX OaphepoB MCKPOOE30mMacHOCTH, a
TaK)K€ MCKPO3AIINIIEHHBIX OJIOKOB MHUTAaHUS. DTO MO3BOJIS-
€T TOJKIIOYaTh HEMOCPEACTBEHHO K MOIYJISIM TakHe yCT-
po¥icTBa, KaK MAAaTYUKHU JaBJICHHUS, TEPMOCONPOTHBICHHUS,
MIACCUBHBIE AWMCKPETHBIC NAaTUYUKK (HAIpUMep, peiie TaBiie-
HUS, HAallopa, JaTYUKH YPOBHA U JIp.)

B cBsa3u ¢ Tem, 4To B KOHTpoOJulepe He TpeOyercs uc-
MOJIb30BaHKE JOIOJIHUTENIBHBIX YCTPOUCTB B BUJIE BHELITHUX
0apbepoB M HMCTOYHUKOB IIMTaHUS, CXEMa IOAKIIOYEHHMS
JATYMKOB CYIIECTBEHHO YHpomaercss U (PakTHIECKH MOXKET
OBITH TIpe/icTaBIIeHa B BUAE Tabiuubl curaanos. Bce MCO
cemeiictea DCS-2000 umer0T raabBaHUYECKH pa3BsA3aHHbBII
uaTepdeiic RS-485 (mporokonr Modbus RTU), ckopocTth
nepenaqdu mo 115,2 Kéur/c.

B cocrase DCS-2000 umeercst mogyns CPU-11, xoTopsrit
nmeer OC-188 (na 6aze RMX 86) 1 TecTOBBIi1 s13bIK IIPOrpam-
muposanust CONT. Ha 6a3e momyaeii DCS-2000 pa3paboTtansl
W C/IaHBl B TIPOMBIIUICHHYIO JKCILTyaTanuio oonee 10 cucrem
asromaruzauuu [1C Ha TpyGonpoBogax AK “Tpancuedrs”.

Kpamxue xapaxmepucmuku modyneii cep. DCS-2000

CewmeiictBo moayneit DCS-2000 copepxur: CPU-11 —
MOJIyJb LeHTpansHoro mpomeccopa; CI-01 — momyne mnpe-
obpazoBanus uaTep(eiicos; Al-11 — Moaynp aHAIOrOBOTO
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BBOJAa (COMPSDKEHUS C TePMOCOIpoTHBIeHMsIMH); Al-12 —
MOJTyJIb aHAJIOTOBOTO BBOZAA (TOKOBBIE CHUTHAIEI 4...20 wmiaun
0...5MA); CTF-11 — Moaynb conpspKeHUS ¢ TEH30IaTIHKa-
mu; DI-11 — Moxyns auckpetHoro BBoga; DIO-11 — moxyns
JMICKpEeTHOTO BBOAA/BEIBO/A; AO-11 — MOmyns aHAIoroBoro
BbIBOZIA (TOKOBBIE curHATHI 0...20 MA).

Bce Momynm BBOZIa aHAJIOTOBBIX M JIUCKPETHBIX CHTHAJIOB
HUMEIOT BXOAHBIC IIENM HCKPO3AIIUIIEHHOTO HCIIOJHEHUS
(Exibllc). Monynu BBINOTHEHBI B BUIE MHOTOCIIONHBIX Mevat-
HBIX TJIaT pa3MepoM 77x85 MM, YCTaHOBJIEHHBIX B IIaCTMAac-
COBBIX KOpITycax ¢ rabapuTHbIMU pazmepamu 114x102x25 mm.
Macca — He 6osee 0,15 kr. Moy UMEIOT 3JIEeMEHTHI Kperuie-
Husa Ha craHnaptHelii DIN-pensc Tuma DIN3 (TS35/F6) mm
DIN1 (TS32/F6). [Turanue OCyIIeCTBISETCS OT CTaOMITH3HPO-
BaHHOTO MCTOYHHKA HampsbkeHueM 24 B.

Pabouue ycnosus skcnayamayuu mooynei
TemmnepaTypa OKpy»KaroLIero Bo3ayxa

(6e3 koHAEHCANH BIATH), °C ..oovieiiiiceecece e 25...85
OTHOCHUTEINbHAS BIAKHOCTb BO3/IyXa

(miprt TeMIEPATYPE 25 °C), Y0 wervevrereeeeirieierie e 85
ATMochepHOe TaBICHUE, KIIa ....ocoovveiriereeeceec e 84...107

Bcee monymu YCO cemeiicta DCS-2000 umeroT uaeH-
THYHBIC CHCTEMHYIO W MHTEP(QEHCHYIO YaCTH W LOKOJIEBKY
cucteMHoro passema XT1.

WuTepdeiicHas gacTh BRITOJHEHAa HA OCHOBE MHKpPOCXE-
Mbl AD485, uMeeT CBOW MCTOYHHMK MUTAHUS U TajbBaHUYE-
CKH HM30JIMpOBaHa OT JPYTHX cXeM Moxyis. Hampspkenwe
u3onAnuK cocrasnser He MeHee 500 B. B xauectBe ympas-
JSIFOIIIETO  yCTPOWCTBAa  MCIIONB3YETCI  MHKPOIIPOIIECCOP
AT90S8535, B cocTaB KOTOPOTO BXOJAT: MaMsTh IPOrpaMM
— 8 Ko6aiit; O3V — 512 Gaiit; sHEproHe3aBUCHMAsT TaMSITh —
512 Gaiit; 8-xanampHbIN 10-paspsaueiit ALIT; nmocnenosa-
TEeNBHBINA IOPT; 3 Taiimepa.

Bce nenu moxayneit cemeiictea DCS-2000 ranbBaHuue-
CKH{ M30JIMPOBaHBI OT BHEIIHETO MCTOYHHUKA IUTaHUA 24 B.
Hanpsxkenne msomsiiuu coctasiser He meHee 500 B. Ilo-
CKOJIBKY MOMYJH OJHOW TIOACHCTEMBI CBS3aHBI TOJIBKO IO
JIOKJIILHOM CETH KOHCTPYKTUBHO, OHH MOTYT PacloaraThCs
KaK B OJTHOM 3JIeKTpomikady, Tak ¥ B pa3HBIX JIEKTPOIIKa-
d)ax, B TOM YHCJIC U B Pa3HbIX TOMCUICHUAX.

Mooynv ueHmpanbHO20 NPOYUECCOPHO20 yCHpolicmea
CPU-11 sBasiercsi OCHOBHBIM (DYHKIIHOHATIBHBIM  y3JI0M
KOHTpOJUIepa M TpeJHa3HaueH Juisi paboThl B ceMelCTBe
DCS-2000.

OcHoOBHBIE TEXHHYECKHe XapakTepucTuku Moy CPU-11

THIT IPOLIECCOPA ..ot N80C188EB20
TakroBas gacToTa mpoueccopa, MI'T ..., 20
O0beM Flash-maMsaTu, KOAHUT .....ccccccvereeriiienieesiee e eeesee e 512

O0beMm orepaTuBHOM namstu, KOair .

KonugecTBo ypoBHEH NpephIBaHUS .... 7
KomngaecTBO 16-pa3psaHBIX TAUMEPOB ..cccvevververieerisrisresiesnessenens 3
KonruecTBO HU3KOCKOPOCTHBIX MOCIIEI0BATENBHBIX

KAHATIOB ..e.verteuteneeueeuensessessenseneesessessessensensesesneseesseseensenes 1-RS-232
(mpotokon Modbus, ckopocts 10 115200 601) ..ovevveenee 1-TTL
KomuecTBO BEICOKOCKOPOCTHBIX

TOCJIeI0BaTENIbHBIX KaHaJIoB (mpoTtokoa SDLC,

ckopocThb 10576000 601), TTL ..o 2
Tok noTpedaeHus: 0T CHCTEMHOTO

HUCTOYHHKA 24 B, HE 00JICC, MA ...oiiiiiiiiiiiee e 100

Ha mepennem TopIie IIacTMacCcOBOTO KOpPITyca MOIYJIIS
PaCTION0KEHBI 8 CBETOAMOAO0B HHINKAIIH PEKUMOB PaOOTHI
W COCTOSIHUS TIOCIIEOBATEIBFHBIX HHTEP(EICOB.

Kpowme Toro, Mmoayns umeer:

® BEIXOJHOW JWCKPETHBIA CHTHAN WHIMKAIIMHA HCIIPAB-
HocTH — 24 B, 50 MA, uzoismus 2500 B;

® BEIXOJHOW JUCKPETHBIH CHUTHAT OOIIETO HAa3HAYCHUS
—24 B, 50 MA, uzoisius 2500 B;

® BXOJHOH CHUTHAI OJOKUPOBKH — 24 B, 5 MA, u3oms-
musg 2500 B.

Mooyne CI-01 npenHasHaueH Uisi MPeoOpa3oBaHUs I0O-
cienoBaTeNbHbIX JaHHBIX Monysis CPU-11 B Buze curnanos
TTL-ypoBHs B curnaisl uarepgeiica RS-485 ¢ ranpBanuue-
CKOH pa3Bs3Koil 1ieneil. Ha nepenneM Topiie miacTMaccoBo-
TO KOpIyca MOJIYJIS PAaCIIOIOKEHBI 4 CBETONHOJA WHAWNKA-
MU COCTOSTHHUS MTOCTICIOBATEBHBIX HHTEP(EHcoB.

OcHoBHBIE TeXHHYECKHe XapakTepucTukn moxyJs CI-01

KonngecTBo HU3KOCKOPOCTHBIX MpeoOpa3oBaTenei
nocnenosatenbHbix kananos (TTL/RS-485,

ckopocts 10 115200 60z, n3oimstust 2500 B) ..o 2
KonndecTBO BHICOKOCKOPOCTHBIX IIpeoOpazoBateieit
nocnenoBarenbHbIX KaHanoB (TTL/RS-485, ckopocts

110 2500000 6011, 130K 2500 B) .o 2
Toxk morpedieHus 0T CUCTEMHOr0
HUCTOYHHKA 24 B, MA, HE OOJIEE ....vveveecieeieeeieesiee e e seee e 50

Mooyns AI-11 nipegHa3HayeH I MTOIKIIOYCHUS K HEMY
[0 TPEXIPOBOJHON CXEME TEPMOMETPOB COIMPOTUBIICHHS
tuna TCM (TCII)-50 wmm TCM (TCII)-100 u mpeobpazo-
BaHUA nonyquHoro C HUX BXOOHOIO HaHpS[)I(eHI/Iﬂ B JecCsi-
TUpa3psaHbIid 1MdpoBoit kon. Mckpobe3onacHOCTh Iereit
MOJYJISl TOCTUTACTCS 3a CYCT OTPAHUYCHUS TOKA 3aIUTHBI-
MH PE3UCTOPAMU U COOTBETCTBYIOIICH KOHCTPYKIHCH MO-
JyJsl. DTH PE3UCTOPBI KOHCTPYKTUBHO BBIZICIICHBI B OTJICIIb-
HYIO 30HY U JJI UCKITIOYCHHS WX IOBPEKICHHS 3aJTUTHI
CHCTIHATBHBIM KOMITAYHIOM.

TexHnyeckue XapaKTEePUCTHKH U TapaMeTPbl MOAYJIsSt

KOJIHYECTBO KAHATIOB BBOMQ +..vvvivesreviseieesreessssessesesesssessessaesssnnns 4
JlnanasoH U3MepseMoro

CONPOTHBICHHS, OM ...ooviviiiiiiiiiiiiiiiiiiieins 40...90 nnn 80...180
................................................. (BbIOMpaeTCs JHKaMIIEpOM Ha IUIaTe)
Bpemst KoMMyTanuy KaHalIa, MKC, HE OOJICE ........ccueerueruenennns 1000
Bpemst mpeoOpa3oBaHus, MKC, HE DOJIEE ........ccoveerererueriereenennes 180
PaspsgHoCTb aHANIOro-1I(POBOToO

TIPEOOPABOBAHUS, OHT ..ocvvrviniciiiiiiiiiiisie et 10
OcCHOBHasl TIOTPEIIHOCTh

HPEOOPAZOBAHUS, Y0, HE DOJIEC ...vevvrvererireeeeeienreare e 0,3
JlonomHuTeNbHAS TEMIIEpATypHAs

TOTPEIITHOCTD, %0/ OC ..oviiiiiiiiiieiiie e 0,01
BennunHa TOKa BCTPOCHHOTO HCTOYHHUKA, MA ....oovvvieeennene. 2 niu 4

JlnanazoH u3MepseMbIX MOJIYJIEM TEMIICPaTyp COCTaBILIET
-45...185 °C mnpu UCMONB30BAHUU MEIHBIX TEPMOMETPOB CO-
nporusiennit u -50...210 °C st miatuHOBBIX. MOIysIb UMeeT
2 TOCTOSIHHBIC BpeMEHH (PHITBTpa BXOTHOTO CHTHAJIA (BHIOMpA-
ercs JDKaMIlepOM Ha IDIaTe) — ONHY CTaHAAPTHYIO, BTOPas
TIpeAHa3HAueHA TIPH MICTIOIF30BAHNH JIATYUKA B YCIOBHSX BBI-
COKOTO YpOBHS TIOMEX, HaIpuMep, KOTaa TEPMOMETp COIpO-
TUBJICHHSI YCTAHOBJICH BHYTPH MOIIHOTO 3JICKTPOBHUIATEIIS
JUTSL AI3MEPEHHS TEMITePaTyPbl O0OMOTKH.

I1O Momynst obecrieunBacT TECTUPOBAHUE Y3JIOB MOJY-
JI51, aHAIOro-IM(POBOE MPEOOPA30BAHUE BXOIHOTO CUTHAIA,
(UIBTpanuIo pe3yibTaTa U3MEPCHUS, UHAUKALUIO padboTo-
CIOCOOHOCTH MOXYJsl ¥ MH(POPMAIMOHHBIH OOMEH C yCT-
po¥icTBaMH BEPXHETO YPOBHS.

Mooynv AI-12 npennasHavyeH Uil MOAKIIOUEHUS K HEMY
JIATYAKOB C TOKOBBIM BBIXOJIOM W IPEOOPa3OBaHMS W3MEPEH-
HOTO TOKa B JICCATHPA3PSIOHBIN IH(ppoBor Kof. JlaTanku mo-
TYT OBITh KaK aKTHBHBIMHA (MMEIOIIHE COOCTBEHHBIN HCTOUYHHK
MUTaHNA), TaK ¥ ITACCUBHBIMH, HCIOJNB3YIOUIMU BCTPOCH-
HBIN B MOZYJIb UICTOYHUK NUTaHUA. 110 BUAY B3pBIBO3AIINTH,
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YPOBHIO HMCKpOOE30MacHON DSJEKTPUYECKON Lenu W TOA-
TPYIIE B3PHIBO3AIIUIICHHOTO 3JIEKTPOOOOPYIOBaHUS MO-
ITyJTb TIOTHOCTEIO uaeHTHdeH Al-11.

TexHn4eckue XapaKTepUCTUKH U TapaMeTPbl MOAYJIst

YHCIO0 KAHAIIOB BBOA ..ceeeeeeeeeeeeeieiaeeieeeaaaeseeeeeeaeaeaeaeaeaaaasasaasasaaaaanes 4
JlnanazoH U3MEPEHUS TOKA, MA .....cccoveiiniiiiinns 4..20mmm 0...5
Bpewmsi, Mkc, He Ooiee
KOMMYTAIHH KAHAJIA ..veereveereesireenneesreesneesneesneessneessnesseens 1000
TIPEOOPABOBAHIST «...ceververrereeneeneesessensesseseensenessessessessesseneenessens 180
Pa3psqHOCTB aHANOro-LU(pPOBOro
HPEOOPABOBAHUS, OUT ...vervieeereieenenieireseeie s see e 10
OCHOBHasl IOTPEIIHOCTh
MIPEOOPA3OBAHUS, %0, HE GOJICE .....ocveveeueeieriiiieriisie e 0,3
JlomosHUTe IbHAS TeMIIepaTypHast
TOTPEUIHOCTD, %0 / OC ittt 0,01
BenuunHa BXOJHOTO CONPOTUBICHUSA, OM ...ovvecuiiiiiiiiicciei 100

Jnst coxpaHeHus! CBOMCTB MOIHOCTBIO U epeHIHaTBHO-
IO BXOJa K)K/IbIi KaHaJl UMEET CBOH M30JIMPOBAHHBINA HCTOY-
uuK mrraaust (DC/DC xoHBepTep) TAaCCHBHOTO TATYHKA.

Mooyne conpaxncenusn c¢ menzooamuuxkamu CTF-11
MpeAHa3HayeH Ui paboThl B COCTaBE paclpeeICHHBIX
CHCTEM YTpaBICHUS A MOJKIIOUEHHS K HEMY IO IIECTH-
MIPOBOJIHON CXeMe TeH304aTYMKOB MOCTOBOTO THIIA, HAIIPH-
Mep, TEeH30PE3UCTOPHBIX JAaTYNKOB CHIIBI TUHa 12 u mpeod-
pazoBaHus MOJYyYEHHOTO BXOJHOro Hampsbkenus B 10-, 12-
wim 16-paspsiHblii nudposoii koa. Ilpu necarupaspsaHoM
KoJe Ha BBIXOJE oOecreuynBaeTcsi MHHUMAJIBHOE BpeMs
npeoOpa3oBaHus, Mpu 16 — MakcHMaibHAs TOYHOCTH IIpe-
o0Opa3oBaHusl.

OcHoBHBIE TexHM4ecKHe xapakTepucTukn moxyJs CTF-11

Jlnana3oH U3MepseMOT0 HATPSDKCHUSE, MB .....c.ooveviicininne 0...20
3aiura OT M0Ja4Yy HAMPSHKCHUS TUTAHUSI
OOPATHOMN MOJISIPHOCTH ..e.eveeenieneriesreseeeesesiesie e e seeneas Nwmeercs

KoN4eCcTBO KAHATOB BBOAA ...cevveeuviririiesiisiesrisis st 1
HoMuHanbHOE HaNpsKEHUE TTUTAHHS TATIUKOB, B ..o 10
Bpewms npeobpazoBanus, Mc, He Ooiee:
10-pa3psasblii KOJ ...
12-pa3psaHblil Ko
16-pa3psiaHbIA KO
OCHOBHasI IOTPEITHOCTh

HPEOOPA3OBAHUS, Y0, HE DOJICE ...oervevereeeeeierienrereesre e e 0,1
JlonosHUTEbHAS TEMIIepaTypHast
HOTPEUIHOCTD, %0/ OC .viuiiiiiiiiiiirerteree ettt 0,005

I'anpBaHn4YecKas pa3Bsi3Ka MEX/Iy BHEITHUM
cTaOMIN3NPOBAHHBIM HCTOYHUKOM NUTaHuA 24 B

Y IUTaHUEM MOJYJIS, B, HE MEHEE ....eevvveiieiiieccee e 500
MHTEPDEHC ...ocvviviiiiiiiiici RS-485
TIPOTOKOIL ..ot e Modbus
CKOPOCTD HEPEIAUT, OO ..vveririreriririirinnesiesneanesneneens Jlo 115200

Mooynp DI-11 npenHa3HadeH sl BBOAA JUCKPETHBIX CHT-
HAJIOB ¢ HampsbkeHreM 24 B nocrosiHHoro Toka. Ha nepennem
TOpIIE IUIACTMACCOBOr0 KOPITyca MOYJIs PaCIIOIOKEHBI 1eCATh
ceeroguooB. Ceeromuons! IN1...IN8 MHIMIUPYIOT cOCTOS-
HHE BXOJHBIX CUTHAIOB. CBETOIMO/BI CBETATCS, KOT/Ia Ha BXO-
JIe MOJTYJIsl YCTaHABIMBACTCS HU3KHMI aKTHBHBINA YPOBCHB CHI-
Hana (cocrosiaue “Bximroueno”). Ceroquon RXD nHammpyer
npueM uHpopManmu u3 JIBC; cerommon TXD — mepemady
nHpopmar n3 Moy B JIBC.

TexHn4eckue XapaKTEePUCTHKH U MapaMeTPhl MOAYJIst
DI-11

YHCIIO KAHATIOB BBOIA ..eeevuvrrereeeesssiussreeeesssssssssseesssssssssssseesssasssssnees 8
HamnpsiokeHue BCTPOSHHOTO CTaOHMITU3UPOBAHHOTO
HWCTOYHHUKA ITUTAHUS MIOCTOSHHOTO TOKa, UBC, B ..ovvieee 24
BxonaHoii TOK, MA:

HOMUHAIIBHBII ..vvviieiiiiieeiitiesesiieseesseeesissessssaeesssseessansesssssanessns 5

MAKCHMATIBHBIH .vveuviiieesiiiiiesrisee s sre st sne st sne s 6
3aepkKa BXOJAHOTO CHTHAJA, MC, HE 00JIee ..... .
HanpspkeHue onTo-3neKTpudeckoil uzomsanuu, B ... 1500

Mooyns DIO-11 npenna3HadeH JUisi BBOAA/BbIBOJIA JIHC-
KPETHBIX CHTHAJIOB HampshKeHHeM 24 B mocTosHHOTO TOKa.
aﬂeKTpI/I‘-IeCKI/Ie e COCAUMHCHUS MOlIyJ'IH C JaT4YuKaMH
JIUCKPETHOTO BBOJA SIBIIIIOTCS HCKpoOe3omacHbiMu. llenun
}II/ICerTHOFO BBIBOJIa, HC SABJIAIOIIHMCCSA I/ICKpO6e3OHaCHLIMI/I,
BBIBEJIEHBI Ha OTJCIBHBLIN I0JBE30BATEILCKHA KIEMMHEIH
coenuauTeab XT3.

Ha Ttopue mmactmaccoBoro kopmyca MOJIYJS pacroio-
s)keHbl 7 cBeroanonoB. Ceeroanoas! IN1...IN4 unaunupy-
IOT COCTOSIHHE BXOAHBIX CHUT'HAIOB. CBEUCHHE 3THX CBETO-
JTUOJIOB O3HAYACT, YTO Ha BXOJC MOIYJS YCTAHOBHICS HH3-
KAI aKTHBHBIA ypoBeHb curHanma. Ceerommon RXD wHan-
mupyet npueM umHpopmanuu u3 JIBC, cserommony TXD —
nepefauy uapopmanuu u3 moayias B JIBC. CeeueHue cBe-
toauona RUN cBHUIETENbCTBYET O TOM, UTO MOJYJIb Haxo-
JIUTCS BO BKJIFOYCHHOM, Pab04YeM COCTOSIHUH.

TexHnyeckue XapaKTePUCTHKH U apaMeTPbl MOIYJIsl
DIO-11

YUHCIIO KAHATIOB BBOJIA eeeeuvvrereeeesssiurnseeeesssassssseessssssssssssessssansssnnees 4
HanpsokeHue BCTpOEHHOTO CTaOMIIN3UPOBAHHOTO
HCTOYHHMKA IIUTAHUS IIOCTOSHHOrO TOKa, UBC, B ..ocvvvieeiiecnee 24
BxoaHoit Tok, MA:
HOMEPHATIBHBIH ..uvvvvveeeeseeiissreeeesssaiissssesessssssssssesesssasssssseesssansnes 6
MAKCHMAIIBHBIM +1vveeeeiesiiiueeeeeeseeiureneeessasinsseeseesssassssssesessassnsnnees 8
3aiepKKa BXOJHOTO CHI'HAIIA MC, HE OOJICE ..ouvvevveveeneenriniereenieans 20
KOIUYECTBO KAHATIOB BBIBOA ..vveevveersreeseeeseesseesseessseessessnesnseesnns 4

HaHpSDKCHI/IC BHCIIHCTO UCTOYHHUKA ITUTAHUA
TMMOCTOSTHHOT'O TOKA I AUCKPETHBIX

BBIXOOB, UBH, B ..ooiiiici e 24120 %
MaxkcuManbHbIHA TOK Harpy3KH OJHOT'O BBIXOJA, A ...ccoceveeeunnee 01
MaxkcuManbHBIH TOK yT€UKH BEIXO/A B

COCTOSIHHH “BBIKITIOUCHO”,MA ...etiiieiiiieeiitieeccieeeeriiee e sireeeesteeeenanes 1
HanpsokeHne onto-3nekTpuueckoin

1511031 2000704 235 0.0 )1 : TN - J SR 1500

Mooyns AO-11 nipenHazHaveH i npeodpazoBanus 12-
TH pa3psyIHOrO HU(POBOTO KOJA B aHAJOIOBBIE TOKOBBIE
curHainel B guamnasone 0...20 MA. Ha Topue miactmaccoBo-
ro KOpITyca MOJyJIs pachofioxkeHsl 3 ceeroauona. Ceeroau-
o RXD mamunupyer npuem nadopmanuu u3 JIBC, csero-
muon TXD — mepenmauy mHbopMarmm u3 moayns B JIBC.
Cseuenue cseroguona RUN cBHAETENbCTBYET O TOM, 4TO
MOJTyJTb HAXOIHUTCS BO BKITFOYCHHOM, pabodeM COCTOSHHUH.

TexHHUYeCKHe XaPAKTEPUCTHKH M IapaMeTPbl MOAYJIA
AO-11

2070681 (01 =13 1) (0): 323 5 1:10 ) ¢ RO P ST 2
[IIxaaa BEIXOMHOTO TOKA, MA ...ccceeeiiieeeiieeeeitieeeereeeeaeee e 0...20
Bpems npeoOpa3zoBaHus, MKC, HE OOIEE ......cccvevrerverrieireeirennennns 100
PaspsaHOCTh IM(POAHATOroBOro

IPEOOPABOBAHUS, OUT ...vervinrereeieeiirieirireesreseeee st e e ee s e 12
OcHOBHasl IOTPEIIHOCTE ITpeodpa3oBanus, %,

5 (S 010 1) (=1 0,2
JlononHuTeNbHAas TeMIIEepaTypHast

HOTPEIIHOCTD, %0/ OC ..ovviiiiiiriiireiieeesee s 0,005
MakcuManpHasi BelUYHHA COTTPOTUBIICHUS

HATPY3KH, OM ..ocoiiiiiiiiiii s 400

Anexceir Anexcanoposuy Anexcees — xano. mexn. Hayx,
eenepansiweti oupexmop 3A0 “OMUKOH”.
Koumarmmuiii menepor (095) 460-38-44.
E-mail:emicon@dol.ru
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