BPCI-1. O630p moaucukaummn, pekomeHgaumMm no peMoHTy
[aHHas MHCTpyKumMsa He pacnpocTpaHsieTcst Ha BPCI-1 paHHux cepun
(6€3 XnaKoKpUCTanIM4eckoro MHanKaTopa).

OCHOBHbIe NOoNoXeHus

TepmuH «cuyeTumk rasza BPCI-1» obo3HavyaeT komMnnekc u3 nepBUYHOro
npeobpasosatensa (MM) n sBTopuyHoro npudopa (BOUC - 6nok 06paboTkm u
WHOWKAUUN CUrHanoB), COeQMHEHHbIX Kabenem.

MM nmeet BMA «KaTyLWKU» KPACHOro LBeTa, Yepes Hero npoTekaeT ras (otcioga
pa3roBOpHOE Ha3BaHWe «MPOTOYKa» — «NPOTOYHas YacTby). MM MOHTMpyeTcs Ha
rasonpoBofe aHanormMyHo 3aaBukkam u T7.4. B N0OOM NpoCTpaHCTBEHHOM
MOMOXEHUN Ha ynuue 1 B NOMELLEHMM, B T.4. BO B3pPbIBOONACHOW 30HE (BUA
B3pbIBO3aLLMTLl — UCKpO-6e3onacHaa uenb). M1 yctaHaBnuBaeTcsi B COOTBETCTBUM
CO CTpEerikon Ha Kopryce, NokasblBaloLLen HanpaBneHne OBMXKEHNS rasa yepes
cyeTymk. MM gomkeH GbITb 3awWmWeH OT conHua n goxasa Hasecom. [N gorkeH
OblTb 3a3emneH (6ont M6 Ha cnaHue), T.K. TONbKO Yepe3 Hero 3asemnsieTcs
BOUC. CurHanbHbIn kabenb n oanHOYHLIN nNposof («kopnyc» BOWCa) BeBoasTcs B
KNeMMHY0 KOpobKy Ha GokoBown nosepxHocTu [I1.

BOUC wnmeeT meTannuyeckum kopnyc ceporo useta. Kopnyc coctouT u3 aByx
OTCEKOB: B BEPXHEM — 3NIEKTPOHMKA; B HXKHEM — KNEMMHbIE COeANHUTENN OIS
CcUrHanbHoro kabens, nHTepgencHoro kabens K KOMNbLTEPY M Kabensa NuTaHus
220B. JlvueBble NaHenn OTCEKOB BbIMOMHEHbI OTKUAHBLIMWM Ha LWapHUpax, UMerT
onnioMbupyemble 3amMKku. Ha nvueBon naHenu BepxHero oTceka nmeeTcs
XMOKOKPUCTaNM4Yeckni MHONKaTop U knaemaTypa, Ha npaBon GOKOBOW CTEHKe —
pasbeM Ons npuHTepa, Pasbem uHTepdenca He nogkrntodeH. BOUC kpenutesa K
BEPTMKAINbHOW NOBEPXHOCTU B OTAM/MBaEMOM MOMELLEHNN BHE B3PbIBOONACHOWN
30HbI knacca B-la. BaxHo: BOWC pgomkeH ObiTb 3a3eMIieH TONbKO COeaMHEHUEM
KNeMmMbl 6 B HUXKHEM OTCeKke C KnemMmoun 6 B knemmHoun kopobke [N («kopnyc-
Kopnyc»), noatomy kpenutb BOWUC k cTeHam, nynbTam u T.4. HaOO TONbKO Yepes
LUTATHYH U3ONUPYIOLLYHO CKOBY.

Moaudmkaumm coctaBHbix y3noB BPCI-1 Bbi3BaHbl O6bICTPLIM NPOrpeccom
MUKPOJNEKTPOHUKA N CTPEMSIEHMEM MPOU3BOAMTENS K MOBbLILEHMUIO
noTpedbuTenbcknx kadvects npubopa. MNMoaToMy, HECMOTPS Ha MPOCTOTY pPeMOHTa
npubopa 3ameHon GrOKOB, MMEETCHA HacTosiTeNbHast HE0O6X0AUMOCTb Y4eCTb
Moandukaumm Bcex yanoB AaHHoro aksemnnsipa BPCI-1 nepen nposegeHvem
peMoHTa (CM. Tabnuuy B NPUNOXEHUN).

Mpu pemoHTe BPCI'-1 BO3HMKAOT BOMNPOCHI O BCKPbITUN ONSIOMOMPOBAHHbLIX OTCEKOB
1N BO3MOXXHOCTW NPOBEAEHMSI peMOHTa Ha MecTe. PelueHuns npeanaratoTcs Takme:

B coctosiHum noctaekm nnomGamum HIIM «pBuc» onnombupoBaHbl BEPXHUIA OTCEK
BOUC un koxyx I, 3akpbiBatowWmin 4oCTyn K gatynkam. MNpeanpusatve, nponssoasilee
nyckoHanagky nnombupyet HwxHuA oTcek BOWMC, knemMmMHuK C  KabenbHbIM
Beogom [1l1, 2 6onTta Ha cdnaHuyax MMM npn BBOAE cyeTymnka B akcnnyataumto. MNocne
4yero, €Cnu CYETYMK KOMMEPYECKUA, BCE MNepeyvuclieHHble MecTa OnnombupytoTcs
nocTaBLWMKoM rasa. BckpbiTwe nnom6 noctaBwuka rasa, B criydae HeobxoammocTu
pPEMOHTa, Hago NPOU3BOANTL MOCIE COrnacoBaHusa ¢ HUM. Bekpbitue nnom6 HIM «Up-
BUC» Takke AOIMKHO BbITb NpeaBapuTenbHO COrfacoBaHO, €CIiM OCYLLECTBIISETCA He
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Ons cyetymka BPCI-1 BO3MOXEH N pEKOMEHAYETCA PEMOHT Ha MECTE 3KCnya-
Tauuu nytem 3ameHbl 6nokoB. BHeoyepeaHyo NoBepKy U HEOBXOANMMOCTb AEMOHTaxa
npubopa BNeKyT NuLb OTKa3 NnaTbl BbIYMCNUTENS, HEUCMNPABHOCTU B AaTyMKe AaBne-
HUA 1 npeobpasoBaTene CONPOTMBIEHME-TOK KaHana uamepeHus Temnepartypbl. Ha
3TOT npeameT Obina npoBefeHa akcneptmnsa Becepoccuinckum HUW PacxogomeTpun
(BHAWP) n umerotca cooTBeTCcTBYHOWMNE OOKYMEHTbI. CrOXHbBIA PEMOHT U NoBepka
NpnBopoB OOMKHbI NPOM3BOANTLCA NepcoHanom, npoweawwmm obyyenue B HIMM «Up-
BUC». PeMOHT 3ameHon 6nokoB He TpebyeT BbICOKOM KBanuukaumm n MOXeT Bbl-
NONHATLCA HE npoweawmnm oby4yeHns nepcoHanom nodbix opraHM3aLmi Npu ycrnosum
TOYHOro cnegoBaHus MHCTpykunam HIM «Upsuc».

YcTtponcTtBo, (hyHKLMOHUPOBaHME U BO3MOXHOCTM peMmoHTa BPCI-1.

Ha kopnyce MM yctaHoBneH kopob4yaTtbi KOXYX YEpHOro uBeTa, No4 KOTOpbIM pas-
MeLleHbl TP JaTyuka — pacxoga (nepBbi MO MOTOKY), AaBMEHUS, TeMnepaTypbl U anek-
TPOHHAA nnaTta Ans npeaBapuTENbHOrO yCUneHust curHana pacxoga - 6nok npeasapu-
TenbHoro ycunenus (BIMY). Buxpeson npeobpasoBatens (gatymk) pacxoga (BIMP) cocto-
T U3 reHepaTopa Buxpewn (Teno obTekaHMA — LUMNUHOP C dpe3epoBaHHbIMK MnoLWwaa-
Kamun) 1 aeTeKTopa BUXpen, yCTaHaBNMBAEMOro B OCEBOE OTBEPCTUE unnuHapa. [eTek-
Top Buxpen ans 6asoBoro ucnonHenusi BPCI-1 — 310 nepBu4YHbIM NpeobpasoBaTenb
nynecauun ckopoctn (MMC) TepmoaHemomeTpuyeckoro tuna. YyBCcTBUTENbHLIM 3ne-
MEHTOM CIY>XUT nogorpeBaemasi ariekKTpu4eckumM TOKOM BorbdpamoBas HWUTb, pacrnosno-
XEHHada B KaHane nepeToka, CoeanHsAILWEM NpaByro 1 NeByto nrowaaky umnuigpa. Cpois
BMXPEeW BbI3blBaET NyrbCUPYIOLLIEE OBUXEHME ra3a B KaHarne, (pykcupyemoe rno nynbcaumnm
NageHns HanpskeHust Ha HUTK (BCreacTeue nynbcaumm ee temnepaTtypbl). CurHan KaHa-
na pacxoga ycunueaetca nnaton BIY n nogaetca Ha BOUC. 3TOT curHan — 4yacTOTHbIV
(cuHycomaa, B KOTOPOW KaXkabl UMMYNbC — Cried COpBaBLUErocsi BUXPs), aMnnutyaa cur-
Hana He HeceT nonesHon nHdpopmaumn. Takum obpasom, 3ameHa nnatbl BIY n gertek-
TOopa BUXpPEW He BNUSIeT Ha MeTpPOoJsiorMyeckue xapaktepuctuku npubopa. Mveetca
nucemo BHUWP, paspelsatowee Takyto 3ameHy 6e3 npoBeaeHns BHEOYEpPEOHOW NOBEPKM.
Bbinyckaetca mogudumkauna BPCI-1 ons yyeTa CUNbHO 3arpA3HEHHOro rasa ¢ geTekTo-
pPOM BUXPEWN, COCTOALLMM U3 OBYX AaTYMKOB nynbcauui gasnenus (AAM). B atom cnyyae
KaHan nepeToka BbINOSIHEH He CKBO3HbIM, a B BMAe ABYX OTAENbHbIX OTBEPCTUN, 3arny-
weHHblx 40N, Ona npnbopos ¢ MMC n ¢ AN ncnonb3ytotca ABa pasnuyHbix Tuna by,
O[IHAKO, B OCTarbHOM MO KOHCTPYKUun n metponoruu NN He oTnu4atoTcs, No3TOMy 3ame-
HUTb TUN OeTeKTopa BUXPEN BO3MOXHO Ha MeCTe aKcnnyaTaunu.

K nnate BITY kpenuTtcsa npeobpasoBatenb «CONPOTUBIIEHWE-TOK» B MNACTUKOBOM
Hepa3bopHOM Koprnyce (BHELUHE MOXO0X Ha KPYyMnHyH TabreTky) K KOTOPOMY MOAKMHYEHbI
BbIBOAbI AaTymka Temnepatypbl. [aTyuk TemnepaTtypbl npeacraBndetr cobon megHoe
nmbo nNnaTMHOBOE TEPMOCOMPOTMBIIEHME B METanfIM4eCcKOM Kopryce, YCTaHOBIIEHHOE B
noToke rasa. [laT4uk gaBrieHua nveeT ToKoBbIN Bbixod 4-20 MA. poBoga OT KNeMMHOro
BBOAA K OaTYMKy OaBreHust ugyt TpaH3uTom depes3 nnaty BI1Y Tonbko ans ygobcertsa
MOHTaxa. [latyMKk paBneHusi, npeobpasoBaTesib «COMPOTUBIIEHME-TOK» B KaHane
TeMmnepaTypbl, TeSIo 06TeKaHMA He noanexar 3ameHe 6e3 npoBeAeHUA NOBEpPKU.

CoegumHuTenbHbI Kabenb € NATbIO Xunamm B ObOLLEM 3KpaHe COEOUHSIET KIEMMBbI
M ¢ knemmamm nnatbl nckposawmtol (M3) BOUC. Mpn KOPOTKOM 3aMbIKaHUN HA CTOPOHE
M1, nnata nckposawuTbl cpabaTbiBaeT N He AOMNyCKaeT NpeBbILEHNS MOPOroBoOro 3Have-
HUA MowHOCTK, nogeoammon Kk MMM, B wratHom pexunme N3 nponyckaeT curHarnbl pacxo-
Aa, Temneparypsbl, AaBneHust 6e3 nameHeHnn. 3ameHa nnartbl U3 He BnuseT Ha MeTpo-
Nornyeckme xapaktepucTtuku npubopa, nockonbky, I3 no cytn ssnsaetca npegoxpaHu-
TenbHbIM YCTPONCTBOM Ha KabenbHon nuHum BOUC-TT.
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Yepes nnaty N3 curHanbl nogaroTcst Ha BXOA BbluMcnuTens. Bolumcnutens pasme-
LeH B BepxHeM oTceke BONC, nveeT aHanoroeble BXoAHbIE Lienn (HOPMUPYHOLLMIA YyCUNK-
Tenb — HY) n undposyto yactb (Mukponpoueccop — MI, aHeproHesasucumyo ¢pnawu-
namatb 1 T.4.). [lo neta 2003 roga Bbinyckanca BblYNCANTENb COCTOALWMN M3 nnatbl HY,
nnatel Ml ¢ npoueccopom «Pic17» 1 coeguHaowen nx Kpocennartbl. [1lo3gHee B cepun-
HOe Npou3BoACTBO Obin 3anyLieH BblMUCAUTENb O4HOMNMATHOM KOHCTPYKUMN Ha 6ase npo-
ueccopa «Atmel».

[Ona seluncnutensa «Atmel» 6b110 paspaboTaHo HECKONBbKO BEPCUN MPOrpamMMHOro
obecneyeHus (MO), B Tom yucne n ansa paboTbl cYEeTYMKa NPU HecTauMOHaApPHOM (He-
npepbIBHO MeHsilowemcs) pacxoae. 10 Bbiuncnntens obecnednmBaeT TOYHOE MU3Mepe-
HWEe 4YacTOThbl CpbiBa BMXPEN Aaxke Npu 3allyMieHUn curHana pacxoga ms-za paboTbl 3a-
MOPHOW apmaTypbl U ApyrMx HebnaronpuaTHbIX YCrnoBuii. Ha ocHOBe rpagyMpoBOYHbIX
XapakTepuUCTUK NPoOM3BOOUTCSA pacyeT BenunuduHbl pacxoga rasa depes [1I1. 'pagympo-
BOYHbIE XapakTEePUCTUKN ONpenensitoTcs npyu NepBMYHON NOBEPKE («NpogyBKe» Ha raso-
ANHaMNYEeCKON yCTaHOBKE) Kaxgoro ak3semnngapa BPCI-1 n 3aHocATca B 3HeproHe3aBwu-
CMMYIO NMamMsiTb BbluMcnuTens. [lanee npousBoavTCSA NpuBeOeHUEe pacxoda K CcTanHOapT-
HbIM YCNOBUAM — MEpecyeT npolleallero 3a eguHuuy Bpemenun vepes [ obbema rasa
NPV M3MEPEHHLIX AaBNeHUM U TemnepaType K 06bemy, KOTOPbIA 3aMeT 3TO KONMYECTBO
rasa npu crtaHgapTHbiX ycnosusx (20°C, 760 mm.pT.cT.). WTOroBoe 3HavyeHWe Hakonu-
TenbHOro cyeTymka obbvema rasa, npowegwero yepes NI (NpyBegeHHOE K CTaHAAPTHLIM
YCNOBUSIM — B HOPMalbHbIX KyOU4ecknx MeTpax), COXpaHAeTCss B 3HEepProHe3aBMCUMOW
NamMATU 1 NOCTyNaeT Ha BbIXOL BbIMMCNUTENS, KaK U Apyrne namepsemble napameTpbl.

[o 2001 roga B cepunHom npousBoacTtee Haxoguncsa BPCI-1, Bbligatowmm Ha nHam-
Kaumio U Ha BHELLHEE YCTPOMCTBO TOMbKO TEKyLUME 3HAYEeHUA N3MepPAEMbIX NapameTpoB.
C Hos6psi 2001 roga Havanocb npounssoactso BOVC co BCTPOEHHBLIM perncTpaTopom,
obecneynBaolLnMM BeAEHNE apxmBa B aHeproHesaBmMcumon namstu. Mnara perncrparo-
pa yctaHoBneHa B BepxHeM oTceke BOWUC, noakntodeHa K BbIXOAY BbIYUCAUTENS U Chy-
XUT ONsi COXpPaHEHUs U3MEPEHHbIX MapamMeTpoB B NOYAaCOBOM U MOCYTOYHOM apxumBe C
NPUBA3KOM K YacaM peanbHOro BpeMeHu (aHamormyHo «4YepHOMY SALMKY» ANA camone-
TOB). ApXUBbl U3 IHEPrOHE3aBMCUMOM NaMsATU permctTpaTtopa MOryT pacneyaTbiBaTbCsa Ha
NpUHTEPE, NOAKNIYaeMOM K cooTBeTcTByowWweMy pasbemy BOUC, nnbo BbigaBaTbCHa Ha
BHELLHEE YCTPOWCTBO Yepe3 ranbBaHMYEeCKN pasBsA3aHHylo nnaTty uHTepdpenca. Ecnu
NPOTAXXEHHOCTb JIMHUM CBA3U MeHee 25 MeTpoB — ucnosb3dyetca nHrepgenc RS-232, ec-
nn 6onee 25 meTpoB — RS-485. NHdopmaums 0 TEKYLLUMX 3HAYEHUSX TeMnepaTypbl, AaB-
neHus, pacxoda, cdeTymka obbema rasa MHANLMPYETCS U MOXET Bbl4aBaTbCA Ha BHELL-
HWe YCTPONCTBO B LMdpoBOM Buae yepes nHtepdgenc RS-232(485), nnbo B aHanorosom
BMAe Yepe3 BHELHMN GnoK TokoBoro uHtepdenca 4-20 mA (nnbo 0-5 MA, komnnekTa-
LS no 3akasy). Belumcnurenb TpexnnaTHOW KOHCTpyKumn (¢ npoueccopom «Pic17»),
B Cl/lyyae oTKa3a permcrpartopa, MOXXHO BPeMEeHHO NOAKNHYUTbL HENOCpPeACTBEHHO K
uHaukaTopy. B aTom cny4dae, kak n ansa BapuaHta BPCI-1 6e3 peructpatopa, KOHTPOSb
3a OTKITIOYEHMEM MUTAHUSA CYETUMKA OCYLLECTBMAETCA MO MHOULMPYEMOMY BPEMEHU Ha-
paboTkn npubopa.

B cepurnHOM npousBOACTBE HAXOAWUMOChb HECKOSbKO Mogudukauunm peruncrpaTopa,
OTNIMYAIOLLMXCA BO3MOXHOCTAMM M NPOTOKONOM Npuema-nepenadv aaHHbix. Pernctpatop
PW-1 narotaBnueancya B BapMaHTe BHELLUHErO YCTPOWCTBA (B OTAENbHOM KOpnyce, BbIBOA
AaHHbIX TOMBbKO Ha NpuUHTEp) 1 B BuAe BctpamBaemoro B BOUC yana. [Ana npuema apxu-
BOB BCTPOEeHHOro PU-1 Ha komnbtoTep 6bI1o paspaboTtaHo MO BepxHero ypoBHA «[uc-
netyep-M». [Ina aucnetdyepusaunm Heckonbknx cyetymkoB BPCI-1 gaHHoe 1O ucnonb-
30BaTb HeXenaTenbHO B CBA3N C 60NbLIMM BpEMEHEM Ornpoca ogHoro npmbopa.
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Jletom 2003 roga B npoussoactee BPCI-1 peructpatop PU-1 6bin 3aMeHeH Ha
PU-2. UmeeTca ase mogndumkaumm — PU-2-100 n PN-2-200, oTnryatomecsa Tonbko npo-
rPaMMHO, NMPOTOKOSIOM MpMeMa AaHHbIX OT Bbluncnutens. B PN-2 obecneveHo coxpaHe-
HWe BCeX 0COObIX cuTyauun (0TKa3oB, BbIKITHOYEHUI MUTAHNUS U T.4.) B apxXuBe COObITUI C
lwarom 6 MUHYT 3a nocnegHue 45 cytok. Peructpatop PU-2 umeeT npoTokon CBA3WN C
BEPXHUM YpOBHEM, obecneyvMBaloLnin 3HAYNTESNTbHOE COKpalleHWe BpemMeHu nepenaudu
AaHHbIX, oTnMyarwmnca ot npotokona ana PU-1. 3TOT ke NpOTOKON CBA3N C HE3Hauu-
TenbHbiMK gobaBneHnsaMmn ucnonb3yeT peructpatop PU-3, kKOTOpbIM Havam KOMMMEKTo-
BaTtbca BPCI-1 ¢ neta 2005 roga. Peructpatop PU-3 nmeet apxusbl rmybuHon 100 cyTok
N pacluMpeHHble BO3MOXHOCTW MO HAaCTPOMKaM.

[ns npoBepkn PYHKUMOHUPOBAHUSA NIMHUN CBA3WM MeXxay Komnbiotepom un BPCI-1,
YKOMMNIIEKTOBaHHbIM pernctpatopom PW-2 wnn PW-3 npegHasHadeHa nporpamma
«MPBUC-TT1. YteHne apxmBoB», dann nporpammbl HasbiBaeTcs «Ri3s.exe», cnyxauias
Takke N AN KONMMpOBaHUS Ha KOMMbIOTEP TEKYLUMX N apXMBHbIX NapameTpoB U Ana guc-
TaHUMOHHOIO KOHTPOMA HaCTPOEK W KOHCTaHT peructpatopa PW-3. [ins aBTomaTtusnpo-
BaHHOro onpoca apxmeoB cyeTymkoB BPCI-1 ¢ peructpatopamn PU-2 n PU-3 npegHasHa-
yeHo MO BepxHero ypoBHA «[ucnetyep-2». B HeM nogaepxmBaeTcsa NpMeM AaHHbIX MO
undpoBbIM KaHanam RS-232, RS-485 nnbo no tenedoHHON ceTn 4Yepe3 MoLEeM, B TOM
yucne coToBbI. IMeeTcsi BO3MOXHOCTb MOAEPHMU3aUMM paHee BbiMyLLEHHbIX NpMbopoB
BPCI-1: peructpaTtop PU-2-200 moxeT ycTtaHaBnmBatbca B3ameH PU-1, a PA-3 B3ameH
PW-2-100. PemoHT BPCI'-1 nyTem 3ameHbl peructparopa He BNMsAeT Ha MeTpPoOsiorun-
YyecKue xapakTepucTtuku npubopa. Nmeetca nucbmo BHUUP, paspelsatowiee 3ameHy
BCTPOEHHOro perucrpaTtopa 6e3 npoBeaeHUs BHEOHEpeaHON NOBEPKH.

Mutanne BPCI-1 ocywecTtensietca ot cetn 220 B ¢ nomoLbo MMnynbCHOro 6noka
nuTaHua, bnarogapsa 4yemy obecnevmBaeTCcs KOMMNAKTHOCTb npubopa n paboTocnocob-
HOCTb MpPW HU3KKX HanpsbkeHusix B cetn (ot 110 B). bnok nutanusa BINC-4K, cepninHo BblI-
nyckaswunncs oo neta 2005 roga, obecnednBaet npeobpaszoBaHMe BXOLHOrO HanpsXXeHus
220 B B NOCTOsIHHbIE HanpsbkeHusa nutadus gna [N (+28 B) n gna bBOUC (+28 B, +5 B,
+15 B, -15 B). [1na obecneyenuns 3awintbl, MEXAY NSIABKUMWU BCTaBKaMM 1 SNEKTPOHHOM
cxeMmon 6noka NUTaHWSA yCTaHOBMEH 3alWMTHbIM anona. [pu NpeBbilEHMM BXOAHBbIM Ha-
NpsKeHneM BenunyuHbl 265 B 3awmTHbIM Mo npobuBaeTcs, WYHTUPYET BXOAHbIE Lienwu
Onoka nNuTaHna n «BbbkuraeT» nnaekue BcTaBku. [o mas 2004 roga 3alwmUTHbIN OMo4 yC-
TaHaBnmBancda nog Kpbiwkon 6noka nutanus BINC-4K, nosgHee ans 3awuTHOro amoda
Obin BBEAEH AepxaTtenb Ha kpoHwTenHe BeBoga cetn 220 B. B xoge akcnnyatauun BI1C-
4K BbIgBNEHO, 4TO ANnsa 6onblmHcTBa MecT ycTtaHoBkn BPCI-1 3awuTHeIN anog He Tpeby-
€TCA, T.K. CTOMKOCTb OMOKOB MUTaHMS K CKaykam CETEBOro HanpshKeHUs JocTaTouvHas.
BmecTte ¢ Tem, nmerotca crnydam HeobOCHOBaHHOro cpabaTbiBaHUS 3alMTHOrO AuoAaa,
npuBOAsILLNE K BbIKNIOYEHUIO npubopa. MNpu TexHnyeckom obCcnyxMBaHMM pekoMeHayeTcs
yoanutb 3awmTtHbln gnog. C neta 2005 roga (Ha HEKOTOpPbIX 3K3eMnndpax - C OKTA6psa
2004 ropga) BPCI-1 komnnekTtyetcsa 6nokom nutanms BINC-5. bnok nutanusa BI1C-5 BblI-
aaet Te xe HanpsbkeHna nutanus MM n BOUC, kpome HanpsikeHust -15B, koTtopoe ans
Bbluncnutenen «Atmel» He Tpebyetca. BINC-5 BbigepkunBaeT BO3OENCTBME CKAYKOB Ha-
NPSKEHNA B CETU NUTaHUA C MakcuMarnbHbIM 3HadeHnem 380 B B TedeHne He meHee oa-
HOro 4aca u umnynecbl go 2,4 kB gnutenbHocteio 10 mkc. B BPCI-1 ¢ Bbluncnntenem
«Pic17» tpebyetca ycraHaBnuBaTtb Tornbko BI1C-4K(M), T.k. B HUX TpebyeTcs nutaHue
-15 B, B BPCI'-1 ¢ Bbluucnutenem «Atmel» - nuoo BI1C-4K(M), nubo BIrC-5. 3ameHa
On10Ka NUTaHUA He BNUSIET Ha MEeTPOJIorMYecKkue xapakTepucTuku npmdopa. NmeeTtcs
nncemo BHUWUP, paspelwatowiee 3ameHy 6noka nutaHna 6e3 npoBeaeHns BHeEOYEpPEaHOM
noBepkn. 3aMmeHa Takmx Kkomnnektywuwmx BPCI-1, kak nnaBkue BCTaBKU, 3alWUTHbIN
avopa, KnaBuaTtypa, XUOKOKpUCTaNNIM4YeCKMM MHAUKATOp, nnarta uHTepdenca Takxke
ocyliecTBnseTcA 6e3 nposBeaeHUs BHeoYepeaHOM NOBEPKMU.
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O6opynoBaHue ans pemoHta BPCI'-1.

M3 BbILLEN3NOXEHHOIO BMAHO, 4TO peMOHT BPCI-1 cocTouT 13 gmMarHOCTUKK OTKasa
N 3aMeHbl OTKasaBLlero 6noka. [Ans anarHOCTMKM 6OMbLUMHCTBA BO3MOXHbLIX OTKA30B A0C-
TatouyHo ob6bi4HOro Tecrtepa. B nocneoHnx mogudumkaumax BPCI-1 umeetca passutas
cucTemMa caMoAamarHoCTuKK. Vicnonb3oBaHue pacneyaTok apxmea cobbiTun (B npubopax ¢
pernctpatopamu PU-2 n PU-3) 3HaunTenbHO obneryaeT Nonck HenmcrnpaBHoOCTH (CM. N.6.6
PykoBoacTBa no akcnnyartauum).

[ns noaTBepXaeHust pesynbTaToB AMArHOCTUKN PEKOMEHOYETCA NPUMEHSATb OCLMUII-
norpady, ocobeHHO 3TO KacaeTCs KOHTPONSA curHana B KaHane pacxoga. Mamepenune npo-
N3BOOUTL MeXay Krnemmamun «3» (BbIXOA KaHana pacxoga) n «4» (obwmin) B KNnemMMHOWM
kopobke M1, nnbo Ha knemmHom BBoge B BOWC (BTopuyHbIi npnbop BPCI-1). B BPCI'-1
CUrHan no KaHany pacxoga — YacTOTHbIA, B HOpMe nmeeT Bua 6nuakum Kk cuHycounge. Ka-
XObIM Nepuoa 9TOM CUHycouabl — Cried copBaBLUerocs Buxps. YacrtoTta cpbiBa BUXpeW
nponopunoHanbHa BenuMyYuHe pacxoda, paboumi Amana3oH OT HECKONbKUX repu Ao
1,3 kKl'y. HopmanbHble 3Ha4YeHUs BbIXOAHOrO curHana ans aHanorosoro bIY — noctosH-
Haga coctasnswowaa 21 B, amnnutyga curHana 0,2 .. 2,1 B (B 3aBMCUMOCTUM OT pacxoa u
3arpsisHeHus gaTtymka). HopmanbHble 3Ha4eHNsa BbIXOAHOrO curHana ans undposoro by
— NOCTOSAHHas cocTasngowas 2,5 B, amnnutyaa curHana 2,5 B.

Mo Buay ocuwmnnorpamMmmbl CUrHana B KaHarne pacxofa onpenensdercs nnasHoe ne-
puoamyeckoe namMeHeHne pacxoga («kadka»), nMMbo BbICOKOYACTOTHAA Mynbcauust pacxo-
Aa 13-3a HenCnpaBHOCTU peryndaropa gaBreHuda rasa. B aTom crnydae curHan no kaHany
pacxoga uMmeeT BUA CMHycoubl C NEpUoOaNYECcKN N3MeHsLencsa Yyactoton. Ecnn nsme-
HEeHMe 4acTOThbl BUXPEN OT MMHMMyMa A0 MakcMmyMa npoucxoaut 3a 7 u 6onee nepuo-
Ao, To Bbluncnutens (¢ MO nocnegHux Bepcuin) cnocobeH ctatuctuyeckn obpaboTaTb
TakoW curHan, BbliennTb CPEeHIo YacToTy 1 onpeaenuTb pacxod. B aTom cnyyae Ha mH-
AVKaUuIo 1 B apxmB COObITUI BblgaeTcs coobuieHne «AHanna curHana Q», KoTopoe CBU-
AeTenbCTBYET O Hanuumm konebaHun pacxoga, KOTopble HEe NPUBOAST K HENPaBUIIbHOMY
y4yeTy rasa. ABTokonebaHuna pacxofa, cBsidaHHble ¢ paboTon perynatopa AaBneHusl, Xo-
POLLIO 3aMETHbI Ha CNyX.

[Mpn cnnbHOM M3HOCE UKW HEnpaBWUITbHOM HACTPOWKe perynsatropa faBrneHuss Moryt
nosiBUTLCA MNynbcaumm pacxoga ¢ 4Yactoton 10 'y n Gonee, 4TO MOXET MOBMEYb BbIHYX-
OeHHbIN cpbiB BUXpen. Hannune noctopoHHux npeameTtos B [1I1, HewTaTHbIX YNNOTHEHUN,
CUNBbHOIO 3arpsA3HEHNa YyBCTBUTENbLHOIO 3reMeHTa LeTeKkTopa BUXpeWn MposiBNseTcs B
Bnae 6ecnopsiAovHOro LyMOBOrO CUrHana, ans KOTOporo Takke HEBO3MOXHO YeTKO on-
pefenntb 4YacToTy BMXPEN No ocuunnorpamme. B Takmx cnyyasx TOYHbIM y4eT rasa BUX-
PEBbIM CYETYMKOM rasa HEBO3MOXEH (CrnpaBeanuBo U ANS APYrux NPUHLMMIOB M3Mepe-
Hus1). BPCI'-1 curHanmnsmpyet o nogobHbIx cuTyaumsx coobueHnem «lnoxon curHan Q».

lMpoBepka nNpaBUMBHOCTU pacyeTa MrHOBEHHOro pacxofa, NPUBEOAEHHOro K CTaH-
AAPTHBIM YCNOBMAM, MO N3MEPEHHOM BXOAHOM YacTOTE BO3MOXHA Cneayowmm cnocobom:
C NOMOLLbIO MEHIO BbIbpaTb peXnM nHANKaLMM BXOAHOM YacToThl FQ unn oueHnTb YyacTto-
Ty MO ocuunnorpaMmme, JOMHOXUTb YacToTy Ha koadpduumeHT K (ona dy=50 K=0,18; ona
AOy=80 K=0,7; gna Oy=100 K=1,35; gna Oy=150 K=4,7; ana OQy=200 K=11) n Ha abcontoT-
HOe JaBneHue B aTMocdepax (gasreHve no nHankatopy pasgenuts Ha 100). B nonyyen-
HbIl pe3ynbTaT (pacxod B HM°/4) cnieayeT BBECTU NOMpPaBKy Ha TeMnepaTypy rasa, yuuTbl-
Basi, YTO Ha Kaxable 3 rpagyca OTKNOHeHus TemnepaTtypbl BHU3 oT +20 °C cnefnyert yBe-
NM4YNTb NonyyYyeHHoe 3HayvyeHue pacxoga Ha 1%. Cyetyuk pabotaeT no 6onee To4HOMY an-
ropuTMy, NO3TOMY PaCXOXAEHUSA B HECKOSNbKO MPOLEHTOB AonycTumbl. [epen BbinonHe-
HMEM TaKoro CIiM4eHuUs MHOMUMPYEMOrO 3HAYEeHUsT pacxoda U 3Ha4YeHusi, PacCYUTAHHOIO
No YyacTtoTe BMXpeobpasoBaHMs HeOOXoaMMo ybeanTbCca B nNpaBuIibHOCTM paboTbl KaHa-
NI0B N3MepeHns TemnepaTypbl 1 AaBEHWS.
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CsopgHas Tabnuua moaudukauumn komnnektyrowmx ysnos BPCI-1

1. YcnoBHoe Ha3BaHue «Pic17 ¢ AUIM» (Bbinyck ¢ anpens 1999 r. no ceHTsa6pbL 2000 r.)

BOUC

Bbluncnurens

n3 Tpex nnar:
HY (4 nogcTpoeyHbIx pe3anctopa — «HOMb» U «ycunedme» ansa T n P),
MIT (npoueccop Pic17, BBog TokoBbIX curHanos T, P yepes AL, BeiBog 3

[ napameTpoB Ha ckopocTu 4800 6ut/c),
Kpoccnnara (6 pa3bemoB)
Peructpatop TONbKO BHELLHEE YCTPOWUCTBO
(Hanpumep, peructpaTtop «B3net-PTy» nnu komneloTtep)
WckposawmTta NwmeeTtca pasgenuteneHbin koHaeHcaTtop 0,4-2,2 mkd
UHTepdeic nnarbl kentoro upeta 70x150 mm,
a). RS-232,
0). RS-485 gnsa oByx npoBoaoB
Bnok nutaHus UC22.40.03 doupmbl K KOHTUHEHT»
WHavkaTop XKW 6e3 nogcBeTkn 2x16 cMMBOIOB
Knasnatypa OfHa KpacHas KHoMnka
MM |OetekTop BUXpemn 3anacHoro HeT, kKaHan NepeToka CBEPNTCA BMECTE C TeNloM 06TekaHus
Mnarta By AHanoroBas, 6e3 wnunek ana «tabnetkM», ¢ ONTPOHHOM Pa3BSA3KON, Harpe-

BaKOLLMICS pe3ncTop B6nn3m ontpoHa

[Jatynk paBneHus

MWOA-OA

Aatymk TCM-50 (meaHbin 50 OM npum 0°C)

Temneparypsl

Mpeobpasosatens |[MPUHT-07 HCX-50M ¢ 4yeTbipexnpoBoAHbIM BXOAOM, BbIX. TOK 17-32 MA,
«COMPOTUBIEHNE- HY-04 (anu3oguyeckn) ¢ AByXNPOBOAHLIM BXOAOM, BbIX. TOK 4-20 MA
TOK»

2. YcnoBHoe Ha3BaHue «Pic17 — Tpu YacToTbI» (Bbinyck ¢ utons 2000 r. no uoHb 2003 r.)

BOMC

Bbluncnurens

n3 Tpex nnar:
HY (2 kaHana c oguHaKkoBbIMU 3fieMeHTaMmn — Npeobpa3oBaHNe TOKOBbIX CUT-
HanoB T, P B 4acTOTHbIE, MOACTPOEYHbIX PE3NCTOPOB HET),

M (npoueccop Pic17, BBog curHanoB T, P,Q 4yepes namepeHue 4actoT, ang
pasHbIx NpMbopoB — pa3Hasi paboyas nporpammMa: Co BCTPOEHHbLIM permcTpa-
TOPOM («COBMELLEHHBIN NpMbop») BbIBOA 7 NapamMeTpoB Ha ckopocTy 9600
6uT/c, 6e3 perncrpatopa — 3 napameTtpa Ha 4800 6uTt/c)

Kpoccnnata (6 pasbemoB)

Peructpatop

a).otcyTcTByeT nnbo BHewHun PU-1
6). BCTPOEHHbIV PU-1(«CcoBMELLEHHBIN Nprubop»)

MckposawmTa

MmeeTca pasgenutenbHbli koHaeHcaTop 0,4-2,2 Mk

WHTepdeic

nnaTtbl )Xentoro upeta 70x150 mm,
a). RS-232,
6). RS-485 ansa aByx nposogoBs

Bnok nutaHus

BINC-4K 6e3 3awuTHoro guoga

MHgukatop KKW ¢ noaceeTkon 2x16 cMMBOIOB, Ha HEOOMbLUOM KonnyecTse Npnbopos
YCTaHOBMEH UHAMKATOP C OTAENbHBIM MPOBOAOM NuTaHusa —15 B
KnasunaTtypa a). ofHa KpacHas KHonka — 6e3 perncrparopa,

6). ABE KpacHbIX KHOMKW — C PErMcTPaTopoM («COBMELLEHHBIV Npubop»)

nr

[eTtekTop BUXpen

3anacHoWn ecTb, kKaHan NnepeTokKa CBepJINTCd BMeCTe C TEJIOM obTekaHus

Mnata BNy

aHanoroBas, CO LUNUNbKaMn Ans «TabneTkny, HarpeBawLLNNCS Pe3ncTop
yOaneH oT ONTPOHHOW pa3BA3KM,
c BecHbl 2003 roga Havanocb BHegpeHue ungposblx BIY

[atuunk gaenexus

MWOA-OA,
c oceHun 2002 roga VEGA-BAR14

Jatumnk TCM-50 (megHbIi 50 OM npwu 0°C),

Temnepartypel ¢ neta 2003 roga TCI1-100 (nnatuHosbIi 100 OM npu 0°C),
Mpeobpasosatens  |UM-205 50M 4..20 MA,

«COMPOTUBIEHNE- ¢ neta 2003 roga MIM-205 100N 4..20 mA

TOK»
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3. YcnoBHoe HasBaHue «Atmel» (Bbinyck ¢ anpens 2003 roga no HacTosiLee Bpemsi)

BOMC

Bbluncnmtens

Ha ofHOM nnaTe:

npoueccop «Atmel», BBog curHanos T, P,Q yepes namepeHue yactor,
hopMMpYEMBIX Ha 3TOM e MnaTe, ABa NPOTOKOSa BbIBOAA OAHHbIX:

MO Vi29..49 — 7 napameTpoB Ha ckopocTu 9600 6UT/C 1 BKIIOHaEMbI MpuU
rpagyvpoBke npoTtokon Modbus no 3anpocy, 19200 6uT/c;

MO Vt55..57 — npotokon Modbus no 3anpocy, 19200 6ut/c

Peructpatop

PW-1 , BxogHoM npoTokon - 7 napameTpoB 6e3 3anpoca

c asrycta 2003 roga PU-2, c uioHa 2004 ropa PA-2-100,

¢ peBpansa 2006 roga PU-3, BxogHOM NpOTOKOS - 7 NnapaMeTpoB
0e3 3anpoca, BxogHow npoTtokon - Modbus

VckposawmTa

be3 pa3gennTenibHoOro KoHgeHcartopa

WHTepdeic

nnaTbl 3eneHoro upeta 70x75 mm,
a). RS-232,
6). RS-485 gna Tpex npoBoAoB

B). RS-232 n RS-485 Ha ogHonm nnate

Bnok nutaHus

BMNC-4K 6e3 3awmuTtHOro gnoaa
¢ mapTa 2003 roga bINC-4K ¢ 3awuTHBIM Anoa0Mm
c neta 2005 roga BINC-5

MHgukaTop

YKKW ¢ nogceeTkom 2x16 cnumBonoB

Knasunatypa

OBE KPaCHbIX KHOMKM,
¢ asrycta 2003 roga nneHo4YHas knasumaTypa

nr

[eTekTop BUXpEn

3anacHou ecTb, KaHarn nepeToka CBepIIMTCS BMECTEe C TENOM obTekaHus,
¢ neta 2004 roga — TopueBou, yHuBepcanbHbin ans MMM noboro Oy

Mnata BINYy undpoBas co Wnubkamu ons «TabneTkm»

[aTtynk naBneHus VEGA-BAR14 (anu3oguyeckn ¢ mapta 2004 roga — ALPHA)
Jatumnk TCM-50 (megHbin 50 OM npu 0°C),

Temnepartypel ¢ neta 2003 roga TCI1-100 (nnatuHosbIi 100 OM npu 0°C),
Mpeobpasosartens UIM-205 50M 4..20 mA,

«conpoTnBIiieHNEe-ToK»

¢ neta 2003 roga 1MM-205 100l nu6o MNCI1-142 100M  4..20 mA

4. UPBUC-PC-4 — npubo

HOBOrO NOKONeHUs, Bbinyckaembi B3ameH BPCI'-1 ¢ neta 2006 roga

BUIM MpyvHUMnuanbHoe oTnuyne — BMecTo npuema c NI aHanoroBbIX cUrHanos
noet obmMeH undpoBLIMU AaHHbIMKU B NpoTokone Modbus,
B nepcnektuBe — MHOrokaHasnbHbIN (40 4 kaHanoB)
(. Pernctpatop PU-3 (gna BUIM ¢ nnactukoBbiM koprnycom — PU-4)
C BXOAHbIM npoTokonom Modbus, nHTepgenc ¢ BepxHumMm ypoBHEM
RS-232/485
MckposawmTa B egnHom GoKe ¢ ranbBaHWYECKM pa3BsidaHHbIM MHTepdencom RS-485 (k M)
Bnok nutanns BINC-5 (ans BUI ¢ nnactukoBbiM kopnycom — BINC-6)
MHgukatop YKKW ¢ nogceeTkon 2x16 cnumBooB
KnasuaTtypa nneHo4Has Knasmartypa
M |aHanor BIY n BLI- [[Nog koxyxom Ha [Nl ycTaHoBNEeHbl ABe nNnaTbl:
yncnuTens 1). curHaneHbIv npoueccop (CI) — BIMY u undpoBoe BbigeneHne 4acToThbl

BMXpeobpasoBaHusl, BbIBOA NapameTpoB Ha BOC no 3anpocy;

2). briok 06paboTtku curHanos (BOC) - npeocbpas3oBaHne BbIXOAHbLIX CUTHAMNOB
naTymka TemnepaTtypbl (CONPOTUBINEHNE) U AaTyMKa AaBMNeHus (TOK) B YacToTy,
nNpeobpa3oBaHue YacToThbl BUXPEN K pacxoay Npu CTaH4APTHLIX YCNOBUSX,
LicpOBOV BbIBOA U3MEPEHHBIX MApaMeTPOB Ha PErMcTpaTop Mo 3anpocy

[atyunk gaBnexus

VEGA-BAR14 nnun BD-Sensors

Datunk
TeMneparypsbl

TCIM-100 (nnatuHosbin 100 OM nipu 0°C),

Mpumevanme:1. B Tabnuue ykasaHbl oTnnMdmna B komnnektaumm npmdopos BPCI-1 Ha MOMEHT OT-
rPy3Ku, BHELLHWE MPU3HAKN KOMMEKTYHOLLUNX U HEKOTOPbIE UX (DYHKLMOHAMbHbIE pas3nuyuns.

2. Mepep 3anyckom KOMMMEKTauumn B CEpMMHOE NPON3BOACTBO NPOBOAUITUCH €€ UCMbITAHNUS Ha He-
CKONbKMX Npubopax, N03TOMy yKasaHHble B Tabnuue aatMpoBkM cobnogannck He CTporo.

3. O603Ha4YeHne BapnaHTOB KOMMIEKTaUMm «a)., 6)». 03Ha4YaEeT, YTO X UCMOSb30BAHNE B KOHKPET-
HOM npubope 3aBUCUT OT 3aKasa.

'n. nax. HIM «ApBuc»

MekewknH C.M.
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Mo Bonpocam npoaax u nogaepxku odbpawlanTechb:

ApxaHrernbck +7 (8182) 45-71-35 KemepoBo +7 (3842) 21-56-70 HoBocubupck +7 (383) 235-95-48 Coum +7 (862) 279-22-65
AcTpaxaHb +7 (8512) 99-46-80 Kupos +7 (8332) 20-58-70 Omck +7 (381) 299-16-70 Crasporons +7 (8652) 57-76-63
BapHayn +7 (3852) 37-96-76 KpacHogap +7 (861) 238-86-59 Open +7 (4862) 22-23-86 Cypryt +7 (3462) 77-96-35
Benropog +7 (4722) 20-58-80 KpacHosipck +7 (391) 989-82-67 OpeH6ypr +7 (3532) 48-64-35 Teepb +7 (4822) 39-50-56
BpsiHek +7 (4832) 32-17-25 Kypck +7 (4712) 23-80-45 MeHaa +7 (8412) 23-52-98 Tomck +7 (3822) 48-95-05
Bnaaneoctok +7 (4232) 49-26-85 Nuneuk +7 (4742) 20-01-75 Mepmb +7 (342) 233-81-65 Tyna +7 (4872) 44-05-30
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ExatepuHGypr +7 (343) 302-14-75 MockBa +7 (499) 404-24-72 PsisaHb +7 (4912) 77-61-95 YnbsiHOBCK +7 (8422) 42-51-95
Wxesck +7 (3412) 20-90-75 MypmaHck +7 (8152) 65-52-70 Camapa +7 (846) 219-28-25 Ydpa +7 (347) 258-82-65
KasaHb +7 (843) 207-19-05 Ha6.YenHbi +7 (8552) 91-01-32 CatkT-MeTepbypr +7 (812) 660-57-09  Xabaposck +7 (421) 292-95-69
Kanyra +7 (4842) 33-35-03 Hwx.Hosropoa +7 (831) 200-34-65  Capatos +7 (845) 239-86-35 YensiGuHck +7 (351) 277-89-65
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caur: irvis.pro-solution.ru | an. noyta: ivs@pro-solution.ru
TenedoH: 8 800 511 88 70





