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Hactosilee  pykoBOACTBO MO 3KCMfyaTauuMum — MNpedHasHadeHo  Ans  O3HAKOMIIEHUs
obcnyxuBaroLlero nepcoHana C YCTPOWCTBOM, MPWHLWMNOM AEWCTBUS, KOHCTpyKUMen, paboTon u
TexHn4Yeckum obcnyxmeaHuem npubdopa CAY-MI1.

Mpubop CAY-MI1 usrotaBnuBaeTca ABYyX MoaAnMUKaLWA, OTNMYAIOLNXCS APYr OT Apyra TUMNoMm
kopnyca. Ko nonHoro Ha3saHusi npubopa NpuBeaeH HUXeE:

CAY-MM-X.XX

|K0HCprKTv|BHoe WUCNONHEHNE

|AﬂFOpVITM pabotsl npubopa

KOHCTpYKTUBHOE UCMOSTHEHUE:

H — kopnyc ansi HacTeHHoro kpennexusi; rabaputHble pasmepbl 130x105x65 MM; cTeneHb
3awmThl Kopnyca |P44.

L1 — kopnyc Ans LMTOBOrO KpenneHus; rabaputHele pasmepbl 96x96x70 MM; CTENEHb 3aluUThbI
Kopnyca CO CTOPOHbI NuueBor naHenu IP54.

Mpumep nonHoro HazBaHUA npubopa npu 3akase: CAY-MIM-H.11.
[abapuTHble U nNpucoeauHUTENbHbIE pa3mepbl NpubopoB 0benx mogudukauuii npveedeHbl B
MpunoxeHnm A.



1 HasHauyeHue

1.1 Mpubop CAY-MI1 npegHasHayeH Ansi CO3[4aHMsi CUCTEM aBTOMaTM3aLMM TEXHONOrMYECKUX
NPOLIECCOB, CBSI3aHHbIX C KOHTPOMEM W MOAAEPXXaHMEM 3a[aHHOrO YPOBHS >XUAKUX WM CbIMy4nx
BeLLeCTB B pa3fM4YHOro poaa pesepByapax, EMKOCTSIX, KOHTENHepax v T.M.

1.2 KoHTponb YpOBHsI OCYLUECTBMNSIETCS NPU MOMOLUM 4YeTbipex MOAKMYAEMbIX KO Bxoaam
npubopa [aT4MKOB, KOTOpble YCTAHABMMBAKOTCA MONb3oBaTeNeM B pe3epByape Ha 3aJaHHbIX
YCMNOBUSIMU TEXHONOMMYECKOro npouecca oTmeTkax. [Ins Bu3yanbHOro KOHTponsi 3a cpabaTbiBaHMeEM
[aTyMKOB Ha NMUEBOW naHenu npubopa npesycMOTPeHbl 4YeTbipe CBETOOAMOLHbIX WHAMKATOpPA,
3acBeTKa KaX4oro U3 KoTopbIX CUrHanuM3npyeT o cpabaTbiBaHNM COOTBETCTBYIOLLErO AaTYmMKa.

1.3 lpu npuMMEHEHUM COOTBETCTBYIOLLErO anroputMa npubop MoXeT OblTb NPUMEHEH Anst
yrpaBreH1s rpynnon nogarLLnx HAacOCOB B CUCTEMAX ropsivero U Xoro4HOro BOAOCHaOXeHMS.

1.4 B ka4ecTBe BXOAHbIX A4ATYUKOB MOFYT ObITb NMPUMEHEHbI:

— KOHOYKTOMETpUYeckne (KOHTPOnMpYyoLLne cTeneHb 3NeKTPONpOBOAHOCTY cpeabl) 30HAbI;

— aKTVBHbIE AaTUYMKM C BbIXOOHBIMU KIOYaMN N—p—n-Tuna;

— MexaHN4ecK1e KOHTaKTHbIe YCTPOUCTBA;

— AaTYMKN HanM4us aaeneduns tuna JOM.

1.5 ins ynpaBneHusi TexHonormyeckum obopygosaHueM npMbop ocHalleH TpeMsi BCTPOEHHbIMU
3NEKTPOMarHUTHLIMK pene.

PaboTta kaxgoro perne MOXeT OCYLLECTBMATLCS Kak B aBTOMaTU4eCKOM pexume (Mo curHanam
[aTynKoB), TaK U MO KOMaHAaM onepaTopa (0T BCTPOEHHbIX KHOMOK PYYHOro yNpaBreHust Ha nepeaHei
naHenu npubopa). Anroputm paboTbl pene B aBTOMaTUYeCKOM pexume onpenensieTcsi Npu 3akase
npubopa unu 3anuckiBaeTcs Nonb3oBaTeneM M3 KOMMbOTEPa NPU NOMOLLM CreLManbHoro kabens.

1.6 YcnoBwus akcnnyataumm:

— 3aKkpbITble B3pbiBOGE30NacHble noMeLLeHusi 6e3 arpeccuBHbIX NapoB U ra3os;

— TemMnepaTypa oKpyxatoLero sosayxa ot + 5 go + 50 °C;

— BEpXHWI Mpefen OTHOCUTENbHOWM BraxHocTn Bosgyxa 80 % npu +35 °C un Gonee HU3KMX
Temnepartypax 6e3 koHgeHcauun Bnaru;

— atmocepHoe aasneHne ot 86 oo 106,7 kla.
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2 TexHUYecKue XxapaKTepUCTUKU

OcCHOBHble TexHU4eckue xapakrepuctukm npubopa CAY-MI npuBegeHsl B Tabnuue 2.1.

Tabnuua 2.1

HanmeHoBaHue

3Ha4yeHue

HomuHanbHoe HanpsikeHne nutaHus npubopa

220B50 Iy

,D,OI'lyCTVIMbIe OTKITOHEHUA HanpsaXXeHna nuTaHna ot
HOMMWHAlbHOro 3HavYeHunsa

-15% ... +10 %

MoTpebnsiemas MOLHOCTbL, He Gonee

4 BA

Konnyectso BxogoB

4

HanpsixeHne BCTPOEHHOTO B NPUOOP MCTOYHMKA MUTaHNUS
aKTVBHbIX AATYMKOB

12 + 1,2 B (50 mA makc.)

Konu4ecTBo BbIXOAHbIX pene 3
[onyctumasi Harpy3ka Ha KOHTaKTbl pene (npu 8A
HanpshxeHun 220B u cos ¢>0,4)

Macca npubopa, He 6onee 0,7 kr

BHMUMAHMUE! MakcumarnbHoe gonyctrMmoe HanpsikeHue Ha Bxofe: 5 B.




3 Yctpownucteo n paborta npubopa

3.1 dyHKUMOHanbHaA cxema npubopa
3.1.1 dyHkumoHanbHasa cxema npnbopa CAY-MI npeacrasneHa Ha pucyHke 3.1.

Onpoc gamvkos
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PucyHok 3.1 — CTpyKTypHasi cxema npubopa
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B coctaB npubopa BxoasT:

— 8x00Hble ycmpolicmea BY1...BY4, npepgHasHayeHHble ONnsi npuema CUrHaroB [aTyuKOB,
CpaBHEHWS1 BEMWUYMHBI MPUHSATOrO CUrHana c 3agaHHbIM U Bblaayy Ha 6nok nporpamMmMmMpyeMoit formkm
COOTBETCTBYIOLLErO NOrnyeckoro yposHs (0 unm 1);

— 6noK npoepammupyemoli f102uKU, NpeaHa3HavYeHHbI Anst opMUPOBaHNS CUrHarIoB ynpaBneHus!
BbIXOAHBIMW pene Nno MPUHSATLIM OT BXOAHbIX YCTPOMCTB CUrHaram B COOTBETCTBUM C 3arnvcaHHbIM B €ro
3HEProHe3aBVCUMON MaMATU anropuTMOM, a Takke Ans npuema 1 KOMUPOBaHWS anroputMa u3 Opyroro
npubopa CAY-MI1 unu komnbtoTepa;

—  8bIXOOHbIE  3/IEKMPOMasHUMHbIe  pesie,  NpefHa3HayeHHble  Ans  ynpaBrieHusi
UCMONMHUTENBbHBIMU MEXaHU3MaMu;

— €8emoOUOOHbIe UHOUKamMOopbI, Cryalume Ans 0To6paxeHnst MHopMaLmMn O COCTOSIHAM JaTYMKOB,
BbIXOAHbIX pene 1 pexumMax paboTbl npubopa.

3.1.2 BxoaHble ycTpocTBa

3.1.2.1 Npubop nmeeT YeTbipe BXOAA K KaXA0OMY M3 KOTOPbIX MOTYT ObiTb NOAKIIOYEHbI:

— KOHAYKTOMETpUYeCcKme 30HabI,

— MO3WCTOPbI, TEPMUCTOPLI UMW APYrMe Pe3NCTUBHbIE AATYMKN TemnepaTypsl;

— AaTyvKK, MMetoLLMe Ha BbixoAe (TPaH3WUCTOPHBIN KIY N—Pp—N-Tna, "CyXoW KOHTaKkT" (KHOMKa,
nepeknt4yaTens 1 T.MN.), aHanoroebIn curHan B Buae Toka 0...20 , 4...20 nnun 0...5 MA unu HanpskeHus
0..5B).

PyHKUMOHaNbHAA cxeMa OJHOrO 13 YeTbipex BXOAHbIX YCTPONCTB Moka3aHa Ha pucyHke 3.2.

Kaxpgoe BxogHOe YCTpPOWCTBO MMeeT Habop M3 Tpex nepembldek, KOTOpble AOMKHbl ObiTb
yAaneHbl UnNu onpefeneHHsiM 06pa3oM yCTaHOBMEHbI B 3aBUCMMOCTU OT TUMa MOAKMIOYEHHOro K
BXoAy AaTumka. MNepemMblukn HaxoaaTcs Ha 3afHe nnaTe, PSAOM C BXOAHBIM KIeMMHUKOM npubopa.

[na Bbligaun normyecknx curHanoe Ha 6GNOK MporpaMMMpPyeMON FOTMKU Kaxaoe BXOAHOE
YCTPOMCTBO COAEPXKUT KOMMapaTop, KOTOPbI CPpaBHMBAET HanpshkeHWe curHana, MnocTynaroLwero Ha
ero BxoA (UBX.) C HamnpshkeHWeM OMOPHOro MCToyHMKa (Uonop.) M Mpu BbIMOMHEHWN YCNOBUS
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Usx. < Uonop. nepeknioyaetca B MNPOTUBOMOMOXHOE COCTOSIHME. V3MeHeHme BXOAHOro curHana,
obecneuvBalolee BbINonHeHne ycnosus Usx. < Uonop., npoucxoaut npu cpabaTtbiBaHUM
COOTBETCTBYIOLLIErO AaT4ymKa.

B npubope npepycmoTpeHa cTyneHyaTas (256 ypoBHen B Amana3oHe 0 — 5 B) perynuposka
HanpskeHust Uonop., No3sonsioLiast U3MeHsTb YyBCTBUTENbHOCTb KOMNapaTopoB. OTO Heo6XxoanuMo
Ans HaCTPOWViKM BXOAO0B Ha paboTy C pasnuyHbIMK MO CTENEHN 3MNEKTPONPOBOAHOCTU XUAKOCTAMU UNN
Ons yCTaHOBKM MOPOrOBOW BENWYMHBI TOKa MNPW WCMOMNb30OBaHWM AaTYMKOB C  HOPMUPYHIOLLIMMU
npeobpasoBaTensiMn Ha BbIXode.

HacTtporika HanpsbxeHus Uonop. Npon3BoAMTCA AN KaxAoro BXof4a B OTAENbHOCTH.

K BbIxogam KomnapaToOpoOB MOAKMHOYEHbI CBETOAMOAbI, CUrHanmusupylowme o cpabaTbiBaHUK
COOTBETCTBYHOLLMNX AATHYMNKOB.

CAY-MN

0ONPOC AaTYVKOB

-1 10K ugn Tt wnn  U=+5B
r o~l 5B,25My NOCTOAHHDE
Bx.1 Tmkd 24K .i.
— 1+
620K K YCTPORCTRY

cpagHeHwa

PucyHok 3.2 - ®yHKUMOHanbHas cxeMa BXOAHOro ycTpoMcTBa

3.1.2.2 KoHgyKTomeTpuyeckme 30HAbI NPUMEHSIIOTCS AN KOHTPOMS YPOBHS XMAKOCTEN, 0bMnagatoLLmx
BMEKTPUYECKON MPOBOAMMOCTBIO. K TakMM  >KMOKOCTSIM  OTHOCSATCSt  pacTBOPbl  KUCIOT U LUEroven,
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pacnnaBneHHble MeTansibl, Boda W BOAHbIE PacTBOPbI COMEN, MULLEBbIE MPOAYKTbl, MOSIOKO WU T.M.
KoHaykToMeTpuyeckue 30HObI B MPOCTELLEM Crydae NpeacTaBnsaioT cobon 13onmMpoBaHHbIe Apyr OT Apyra
MeTannuyeckie anekTpoabl, BbIMONMHEHHble U3 KoppoavecTovkoro Matepuana. OpuH W3 anekTpopoB
ABNAeTCA obLMM Ans Bcen cxeMbl KoHTporis. OH ycTaHaBnvBaeTCa B pesepByape Tak, U4Tobbl paboyasi YacTb
anekTpofa Haxoaunack B MOCTOSHHOM KOHTaKTe C >KMAKOCTbIO BO BCEM AManal3oHe KOHTPOMs (OT HVDKHEro
YPOBHS1 4O BEPXHETO BKMHOYMTENBHO). OTOT SEKTPOA, MOXET ObiTb MOAKIOMEH K KOHTAKTY "0bLumin” noboro 13
YeTbIpex BXOAOB Mpubopa, MOCKOIbKY OHY raribBaHNYECKN CBA3aHb! MeXay COOOM.

MpumeyuaHue - Mpy KOHTPOIE YPOBHS B METANTIMYECKOM PE3EPBYAPE €r0 KOPNYC MOXET BbITb UCMONb30BaH B Ka4eCcTBe
obLLero anekTpoaa.

OcrarbHble ANeKTpOoabl ABNATCA CUrHANbHbIMW. OHu pacnonararoTCcA Ha COOTBETCTBYHOLLMX CBOEMY
Ha3Ha4YeHUI0 YPOBHAX U NOAKNKOYa0TCA K CUrHaNbHbIM BXo4am npw60pa.
Mpumepsl YCTaHOBKW KOHOYKTOMETPUYECKNX 30HO0B Ha obbekTax npeacraeneHbl Ha pUCyHKe 33

O6wwmiA Cwrt Curr OB
anekT aANeKTpoas a Vbl aneKxT
|! -

- 11 _.__ — —

A P - __ __—_
- - - - =
Hemerannudeckni MeTannuueckmit
pesepeyap peaepeyap

PucyHok 3.3

8



Mo mepe 3anonHeHus pesepByapa 9MeKTPOAbl COMPUKACalTCA C XWMOKOCTbIO, NPOMCXOAUT
3aMblkaHWe 3MNeKTPUYecKMx uenen mexay O6WMM M COOTBETCTBYIOLMMW CUrHamnbHbIMKU BXxodamu
npubopa, uKkcMpyemoe BXOAHbIMM YCTPOMCTBAMWM Kak AOCTMXKEHME 3adaHHblX ypoBHen. Cxema
NOAKMIOYEHUsT KOHAYKTOMETPUYECKOro 30HAA K NpMbopy NprBeAeHa Ha PUCYHOK 3.4.

CAY-Mn
0ONpoc AATYMKOB
1 10K " ut
o+—1{ }——o 5B,25Ty
1Mk 3"
Bx.1 ’_Q 24K

I ~

1 {}+——o
620K K YCTPOMCTBY

CpaBHEeHWUA

£— R xupkocTn

PucyHok 3.4 - CxeMa noakKnio4YeHNs KOHAYKTOMETPUYECKOro 30HAa (C pacnonoxeHuem
nepeMbIyeK)

[na noBblleHNs YyBCTBUTENbHOCTM U  [OOMTOBEYHOCTU  KOHOYKTOMETPUYECKUX  30HO0B
HeobxoaMMO nepeBecT COOTBETCTBYyOLUME BXOAbl npubopa B pexXuM MUTaHUS OaTYMKOB
nepeMeHHbIM HanpsbkeHveM. [na atoro HeobxoAMMo yAanuTb Mepembluky “1” COOTBETCTBYIOLLEro
BXOAHOro yCTpoucTBa.

[Mpun nogknoyeHun gaTynka Nbdoro Apyroro Tvna nepemblyka “1” gomkHa ObiTb YCTaHOBMEHa.
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0Ons  u3MeHeHuMs YyBCTBUTENBHOCTM BXOAa B 3aBMCUMMOCTM OT  3NEeKTPONpPOBOAHOCTM
KOHTPONMUPYEMOWN XMAKOCTW YCTaHaBnMBaeTCs odHa M3 nepembldek “2” unu “3”. [Ons KoHTpons
06bI4HON BOAOMNPOBOAHOM BOAbI M APYrMX >KMAKOCTeW, obnagarolwmx OTHOCUTENbHO HU3KUM
COMpPOTUBIEHMEM, YCTaHaBNMBAETCA MepeMbluka “2", Ons XuakocTel, obnagalolimx BbICOKUM
COMpOTUBMEHMEM — NepeMblyka “3”.

BHUMAHMUE! KongykTomeTpuyeckuii cnocob KOHTPONS MOXET oKa3aTbCH HedddEeKTUBHbIM,
€Cnv BMECTO XXMAKOCTU UCMOMb3yeTCcs CyCneH3uss unu amynbcusi. Mpu akcnnyataumm mM3 cycrneHsum
WINWN 3MYNbCUKN Ha 3MEKTPOAbl AaTUYMKOB MOTYT BblAENATbCA YacTuLbl, MPUBOASLLME K UX U3ONSLMUN.

3.1.2.3 B psge cnyyaeB Ans KOHTPONS YPOBHS MOTyT ObITb MCMONb30BaHbl aKTUBHbIE AATYUKU
(emMKoCTHble, UHAYKTUBHbIE, ONTUYECKME U T.M.) C BLIXOAHBLIMM KIOYaMKU N—p—N-Tuna.

Jatuukn aToro Tuna npeobpasyloT npoucxodsiume nof BRAUSIHUEM BHELUHWX DaKToOpoB
MN3MEHEHNS COOTBETCTBYIOLUMX BXOAHbIX MapamMeTpoB (MHAYKTMBHOCTW, €MKOCTM W T.n.) B
cKkaykoobpasHoe N3MeHeHne NPOBOAUMOCTU X BbIXOAHbLIX TPAH3UCTOPHBIX KIHOYeN.

[na HopmanbHon paboTbl npubopa CAY-MI1 BbixogHbIE KMOYM AATYMKOB AOSMKHbI (MPY OOCTUMXKEHUN
BELLECTBOM KOHTPONMMPYEMOIO YPOBHS) NEPEKMI0YaTLCH U3 3aKPbITOrO COCTOSHUS B OTKPBITOE.

OTomMy TpeboBaHWIO YAOBMETBOPSIOT, Hanpumep, GECKOHTaKTHble eMKOCTHble BbIKMYaTenu
BB1.18M.65.10.2.1.K (unn BB1.30M.75.10.2.1.K), KoTOpble MOryT ObiTb MCNOMb30BaHbl ANsi KOHTPOMSs
YPOBHS Pa3fnnyHbIX BELLECTB, B TOM YACME ANINEKTPUYECKUX XUAKOCTEN, a Takke NopoLIKoobpasHbix
unu ceinyunx matepuanos. CpabaTbiBaHne 3TUX YCTPOWNCTB MPOWUCXOAWUT U3-38 W3MEHEHUST WX
BXOZHOW 3MEeKTPUYECKON €MKOCTM MpU NOSIBIIEHUM B aKTMBHOW 0Bnactu gatymka KOHTPONUpYyeMoro
BellecTBa. [lpn cpabaTbiBaHMM patymka (4epe3 ero BbIXOAHOW KIIHOY) MPOUCXOAWT 3amblKaHve
3MEKTPUYECKON Lienu Mexay COOTBETCTBYIOLMM CUrHanbHbIM BXOAOM npubopa u obLieit TOuKown
CXEMbl, Y4TO M OUKCMPYETCS KaK [OCTUXEHWE 3aAaHHOIO YPOBHSI.

Mpn ncnonb3oBaHUM €MKOCTHBIX BbIKIOYaTenen crneayet UMeTb B BUAy, YTO B COOTBETCTBME C
TEXHNYECKON AOKYMEHTaLMen Ha 9TW YCTPONCTBA pacCTosiHue cpabaTbiBaHUs OT aKTUMBHOW 30HbI
AaTymka Ao KOHTponupyemoro obbekTa onpeaensercs:

— ANS MEeTannoB — B OCHOBHOM pacCTOSIHMEM [0 MMOCKOCTM MeTanna;
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— ONs OWSNEKTPUKOB — BENUYMHON AUINEKTPUYECKON NOCTOSHHOM BELLEeCTBa & €ro TOMWMUHON
(npu yBenuyeHun ¢ paccTosiHue cpabaTbiBaHWA Bo3pacTaeT). OTo 06CTOATEnbCTBO MO3BONSET
KOHTPOMMPOBAaTb HamnuMyme XWAKUX U CbiMy4nx NPOAYKTOB B 30HE AEWCTBMA AaTyuka 6e3 npsmoro
KOHTaKTa C HUMU Yepe3 ANIANEKTPUYECKYIO CTEHKY, YTO OCODEHHO BaXXHO Npu paboTe ¢ arpeccrBHbIMU
BelllecTBaMmm.

[MnTaHne akTMBHbLIX [ATYMKOB OCYLUECTBNSETCA OT BCTPOEHHOro B Npubop MCTOYHMKA
NMOCTOSIHHOIO TOKa HanpshkeHvem 12 B nnu oT BHelwHero 6noka nutanus (puc. 5).

[ns paboTkl ¢ gaTynkamm 3TOro TUNa Ha COOTBETCTBYIOLLLEM BXOAHOM YCTPONCTBE AOSKHbI ObiTb
YCTaHOBIIEHbI Nepemblyky "1" n "2".

Jarymk CAy-mn CAY-MI
+12B ONPOC AATHNKOB BN Narunk ) +128 ONPOC AATHNKOB
agn 10K wgw +5B 12B +5B
Lo | Lo | NOCTOAHHO® nocToAHHOE
FN;KQ) 24K - FM
|
620K K YCTPOACTBY 620K K YCTpOICTBY
CPABHEHUs CpaBHEHUS
a) 6)

PucyHok 3.5 - Cxema nogk/no4YeHUs eMKOCTHbIX BbIKOYaTenen: a) nutaHue ot npubopa, 6)
nUTaHMe OT BHELLUHEro MCTOYHUKa

3.1.2.4 K npubopy Takke MOryT ObiTb NOAKMOYEHblI AATYMKW, BbIXOLAHBIM CUrHaNoOM KOTOpPbIX
SIBMSIETCA 3aMblkaHWe MeXaHU4YecKUX KOHTakToB. [lpyu cpabaTtbiBaHMM p[atynka (4Yepe3 ero
BbIXOAHbIE€ KOHTaKTbl) MPOUCXOAUT 3aMblKaHWE 3NEKTPUHECKON Lenu mexagy obLuert TOUKOW CXeMbl U
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COOTBETCTBYIOLUMM CUTHANbHLIM BXOAOM, YTO U (DUKCMpyeTCst Npubopom.

Takve gatyvky (Tna O3M) MoryT NpuUMeHsiTbCs ANst KOHTPONs paboTocnocobHOCTN HAacoOCOoB B
cucTeMax BOAOCHabXeHUsl, a Takke [ANs KOHTPOSs YPOBHSI Pa3fMuHbIX MO (OU3UKO-XMMUYECKOMY
COCTaBY XMWOKOCTEW, B YCTPOMCTBAX NOMMABKOBOro Tvna.

BmecTo patumkoB 3TOro Tvna k BXxodam npubopa MoryT ObiTb NOAKMOYEHbI KHOMOYHbIE MyNbThbl
unv TymGnepsl, Ansi 3anycka, OCTAHOBKM UMW U3MEHEHNS X0Aa BbIMONHEHUS npoLiecca.

Cxema nOAKMIOYEeHUs OaTyMKOB C MEXaHUYeCKMMM KOHTakTaMu Ha BbiIXOode NpvBeAeHa Ha
pucyHke 3.6.

CAy-Mn

ONpoOC AATYUKCE

U=+5B
nocTosAHHoe

wqn

Bx.1 1Mk 24K agn
620K K YCTpOACTBY
cpasHeHus

PucyHok 3.6 - Cxema nogknio4eHUs 4aTYMKOB C MEXaHUYeCKMMM KOHTaKTaMu Ha Bbixoae

[ns paboTkl ¢ gaTynKkamm 3TOro TUNa Ha COOTBETCTBYIOLLIEM BXOAHOM YCTPONCTBE AOSKHbI ObiTb
yCTaHOBMEHbI NepeMbIvku “1” n “2".

3.1.2.5 MHorve p[daTuMky pasnuyHbIX (U3NYECKUX BENUYMH OCHALLEHbl HOPMUPYOLWUMM
npeobpa3oBaTensMu, KoTopble MpeBpallaloT curHan nepeBuUYHOro npeobpasosaTtens (Tepmonapsl,
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TEepMOMETpPa COMPOTMBIIEHUSI, MAHOMETpPA M T. N.) B YHU(PULMPOBAHHbLIA CUrHaANM MOCTOSAHHOTrO
Toka 0...5 MA, 0...20 MA, 4...20 MA. lNMuTaHne HopMUpyOLWMX Npeobpa3oBaTeneil ocyLecTBnsieTcs
OT BCTPOEHHOrO B NPpMBOP UCTOYHMKA NOCTOSIHHOIO TOKa HanpsikeHvem 12 B unu oT BHellHero Groka
nUTaHus.

[nsa npuema curHana c aTt4yMKkoB 3TOro TUMa K COOTBETCTBYHLLEMY BXOAY npubopa Heobxoaumo
NOAKMIOYUTL HArpy304HbI PE3UCTOP TakK, Kak NoKa3aHo Ha pucyHke 3.7.

CAY-MN

Ornpoc AaT4MKoB

aqn wom U=+5B
— 10K 2 NOCTOSHHOS
o+—1—o
Tok (0-20mA) 1MKD 21K agn
— +—o
Ru 620K K YCTPOUCTBY
CPaBHEHUS!

PucyHok 3.7 - MNoaknioyeHne gaT4MKOB € yHU(PULMPOBAHHBLIM CUTHANIOM
HomuHan pesuctopa BbibrpaeTcsi cnegyowym obpasom:

Tok, MA HomuHan pe3sucropa, Om
0.5 1000
0...20, 4...20 240

Mepembivky “2" n”3" gomkHbI GbITh yAaneHsbl, nepembliyka “1” - yctaHoBneHa.
13



3.1.2.6 Pe3uctopbl, M3MeHsiOWMEe CBOE COMPOTUBIIEHME B 3aBMCUMOCTM OT TemnepaTtypbl MO
HEnMHeMHOMY  3aKoHy  (MO3WCTOpPbl, TEPMMCTOPbI), 4acTo BCTpavBaloT, Hanpuvep, B  OOMOTKM
ariekTpoaBMUraTenell M WCMoNb3YIOT B KayeCcTBe AATYMKOB Temnepatypbl Ans 3alyTHOrO OTKIOYEHWS
YCTaHOBOK.

MopkntoyeHne TePMUCTOPOB M MO3KCTOPOB K BXOAAM Npubopa NpovsBoanuTCs Mo cxeme, NpUBEAEeHHOM
Ha pucyHok 3.8. Mpy 3TOM 0MmKHbI ObiTb YCTaHOBMEHbI NepeMbIvkuM “1” 1 “2”. HomMuHan aTnx pesncropos
[OImKeH HaxoamuTeest B npeaenax ot 100 Om go 10 kOm.

CAY-MN

©Onpoc AaTinkoB

“qn 10K aom U=+5B
= L - rlocTosHHoe
o+—_+—o
Bx.1 1mkd 24K agn
F+———
t 620K K YCTpOUCTBY
CpaBHEHUs!

PucyHok 3.8 - MogknioyeHne TepMUCTOPOB U MO3UCTOPOB

3.1.2.7 [onyckaeTcs MNOAKMOYEHWE OAHOro AaTyvka OOHOBPEMEHHO K HECKOMbKMM BXo4am
npubopa. Hanpumep, 4ToObI YCTAaHOBUTL [Ba YPOBHS TeMNepaTypHON 3alinThbl: "NpeaynpeauTernbHbIv
curHan” u "3almMTHOE OTKIIYEeHMe", MOXHO MCMNOMb30BaTb OAMH U TOT Xe MO3UCTOpP, NMOAKITHYMB ero K
OBYM pasHbIM BxogaMm npubopa no cxeme, ykazaHHOM Ha pucyHke 3.9, M yCTaHOBMB pa3sHble 3Ha4YeHus!
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OMOPHOro HanpsXXeHua Anda koMmnapaTtopos.

CAY-MIN
OnMpOC AAaTYMKOB
u1 ” uzu ——
r— 10K U=+5B
or— o o ROCTOSIHHOE
1mMKD 24K wgn
F+——3F— o
620K K YCTPOWCTBY
CpaBHEeHUst
wqn wgn
— 10K —
o4+—}—o o—
1Mkd 24K «go
F+——— o
620K ~ K YCTPOWCTBY
CpaBHEHUs!

PﬂcyHOK 3.9 - NapannenbHoe NoagKnOYeHUe faTynka TeMnepaTypbl K ABYM pa3HbIM BXogam

Mpy napannensHOM MOAKMIYEHUN AaTyMka C HOpMUpYtoLmMM npeobpasosatenem (Tok 0...20 MA)
Harpy3o4HbI pe3ncTop crieqyeT NogkoyaTh TOMbKO K OQHOMY 13 BXOA0B npubopa (pucyHok 3.10).
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CAY-MI
OMpPOC AATYMKOB
bbb untlinti
—_—— 10K 2 U=+58
o+4+—_ }—o0 o—%¢ nocTosHHOE
1MKP 24K ugn
1T o—
620K K YCTPOCTRY
CpaBHeHus
wqn wepm
—_— 10K
o+—11—o0 o—
Tok {0...20 MA) 1mKkdD 24K ugn
620K - K YCTPOICTBY
CpaBHEHUS!

PucyHok 3.10 - MNapannenbHoe noaknioyYeHne gaTymka ¢ HOpMUPYHOLMM Npeobpa3oBaTenem

3.1.3. Bnok nporpamMupyemMom noruku

Brnok nporpammuipyemon norukv BKMOYaeT B cebs YeTblpe NporpamMupyemMbiX WCTOYHMKA
OMOPHOr0 HanpshKeHWst Anst BXOAHbIX YCTPOWUCTB M Habop (PyHKUMOHAmMbHbLIX 3NeMEHTOB (TaiMepos,
CYETUMKOB, reHepaTopoB, TPUITEPOB U T.4). HeobxoavMmble ANs BbIMONHAEMOro Nnpubopom anroputMa
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CBSI3M MeXAy JreMeHTamu cHavana (opMupYyKTCS B KOMMbOTEPE MPU MOMOLUM CreumanbHOro
nporpaMMHOro obecneyeHusi, a 3aTem 3arpyxatTcs B aHeproHesasucumyto namste CAY-MI1 yepes
crneuunanbHbI kabenb.

AnroputMm, Kak npasuio, 3anucbiBaeTcs B MpUMOOp Ha 3aBOAE)M3roToBUTENE, OAHAKO MNpu
HeobXoaMMOCTV OH MOXeET OblTb 3aMeHeH Nnonb3oBaTenemM Nno MeToavKe, U3NOXEHHON B MpUNoXeHUn
B.

Brniok nporpammupyemori norukm obecneunmBaeT OMpPOC BXOAHbIX [AaTYMKOB, YyMpaBneHue
BbIXOAHbIMW pene, YTeHMEeM 1 3anucblo anroputmMa B 3HEProHe3aBUCHMYIO MaMsATb B CEMU pexumax
pabotbl CAY-MIT:

— npuemM u 3anucb pabo4yero anroputMa M3 KOMMblOTEpPA Unu apyroro “"obpasuyosoro” npubopa
(MpunoxeHune B, pasgen B.2);

— KONUpoBaHWe anroputma B Apyrovi npmbop (pasgen B.2);

— N3MEHEeHME OMOPHbIX HaNpPsXXeHUI BXOAHBIX YCTPONCTB (pasfen B.2);

— U3MeHeHWe ycTaBok TanmepoB (pasgensl B.2, B.3);

— py4YHOe ynpaBreHune BbIXOOHbIMU perne;

— OTCYeT 3afepXXKn Havana BbINOMHEHNS anropuTma;

— BbIMOMHEHWe 3a4aHHOro anropuTma.

Bubnuoteka anroputmoB pabotbl CAY-MI1 noctosiHHO obHoBRsieTcs. OnucaHne HEeKOTOpbIX U3
HUX npviBegeHo B [Mpunoxenun . HoBble anropuTmbl ¢ onvcaHueM ux paboTbl MOMeLLalTCH Ha
ANCKeTy ¢ nporpaMMHbIM obecneyernnem Ansa nporpammuposanns CAY-MI n Ha VIHTepHeT-cTpaHuuy
WWW.owen.ru.

3.1.4 BbixoaHble pene

3.1.4.1[ns ynpaBneHuss TexHomorndeckum obopygoBaHvem npubop OcHalWeH Tpems
BCTPOEHHbIMW 3NEKTpOMarHUTHbIMKU pene (8 A, 220 B), koTopble BKtOYalTCsA Mo komaHaam 6roka
nporpaMMmpyemMon NOrMkn B COOTBETCTBUE C BbIMOMHAEMbIM anropuTMOM.
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3.2 KoHcTpyKuus npubopa

3.2.1 NMpubop CAY-MIT un3rotaBnMBaeTcsd Ha [ABYX nnatax Mne4yaTHOrO MOHTaxa, KoTopble
pa3smeLLarTcs B NNacTMacCoBOM KOpMyce HaCTEHHOro UMW LLIMTOBOTO KPEMNeHUs!.

3.2.2 Ha nnate, kpensiweinca K nuueBov naHenu npubopa, pacnonaratTcs CBETOAUOAbI
VMHAOMKaLUMN U CUrHanu3aumm, KHOMKU yrnpaBrieHnst U anemMeHTbl 6roka nporpamMMuMpyemMon Morvky, a
Takke pasbeéM XP2 Ons nopkrouveHus crneumanbHoro kabens npu 3anucu anropytma v yCTaHOBKM
nepemblyek, 3agarLLmx pexvum paboTel npubopa.

3.2.3 Ha BTopon nnarte pacnonaralTCsi BXOOHble YCTPOWCTBa, OMOK MNWUTaHWs, BbIXOAHbIE
aneKkTpoMarHMTHble pene, a Takke KOMMyTauMOHHble nepembldkn "Bx1", "Bx2", "Bx3", "Bx4",
cnyxawime Ons HaCTPOWKN BXOAHbIX YCTPOWCTB NoA onpedeneHHbin Tun aartymka. Ha aTon xe nnarte
pasmeliaetcs 28-MM KOHTaKTHas KrneMMHasi COeAMHUTENbHas KONoaka, npedHasHayeHHas Ans
noakntoyeHust ("nod BUHT") kabenew BHELLIHUX CBSI3EN.

MnaTbl coeanHATCA Apyr ¢ 4PYroM Npy NOMOLLM NIIOCKOro pasbeMHOro kabens.

Hoctyn k nnatam B npubopax HacTeHHoro kpennenus (CAY-MI)H) ocywectBnsieTcs nocne
CHSITUS YeTbIPEX BMHTOB, KPEMsLMX MEpeHIo MaHernb K OCHOBaHWIO, a B npubopax LUTOBOro
kpennenust (CAY-MTM1-LL1) — nocne CHATUA YeTblpeX BUHTOB KpensALmnX 3a4HIO0 NaHernb K KOpMycy.

3.2.4 OnemeHTbl HAMKaUWUK 1 ynpaBrneHns

3.2.4.1 Ha nuueBoi naHenu npubopa (pucyHok 3.11) nmetoTcs cBeToanoaHbIE UHANKATOPbI:

"Pyy", "ABT", "K1", "K2", "K3", "BXOAbl 1, 2, 3, 4", n kHoMkun 7] , HasHayeHune

KOTOPbIX 3aBUCUT OT pexunmMa paboTsl npudopa.
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O«
PYY
O sxo L bl Ok
ABT 1 2 3 4
© O O O O O«
K1 K2 k3 | |nPor.

v O~ gnEm

PucyHok 3.11

Mpu BbINOMHEHUM 3afaHHOTO anropuTMa M B PEXWME PYYHOro YMpaBlieHUsl CBETOAWOAbI

"BXO[Obl 1, 2, 3, 4" nHONUMPYIOT COCTOSIHME AaT4ukoB, a ceeToamoapl "K1", "K2", "K3" — cocTosiHus
BbIXOOHbIX pene.

Csetoavnogbl "ABT" 1 "PYY"3aropatoTcsi COOTBETCTBEHHO B PEXUME aBTOMATUYECKOro U py4HOro
ynpasnexnuns perne. KHonka CMYXWT Ans nepesofda npubopa ns pyyHoro pexuma paboTbl B
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aBToOMaTM4ecKuit, n obpaTHo. B pexume pyyHOro ynpaBneHus BKIIOYEHWE BbIXOAHbIX pene
OCYLLECTBNSAETCA HaXaTMeM COOTBETCTBYIOLEN KHOMKK , unm . BblikntoyeHne
OCYLLIECTBISIETCA NOBTOPHBIM HaXKaTneM TOW e KHOMKK.

OpHoBpeMeHHoe MuraHue ceetoanonos "ABT" n "PYY" ykasbiBaeT Ha To, 4To npubop paboTaeT
B peXumMe oTcyeTa 3af4epXXKu Havana BbINOfNHEeHWs anropytma.

HaxaTne kHonku B 3TOM pexvMe MPUBOAUT K MEPEXOAY B PEXMM BbINOMHEHUS 3aAaHHOIO
anropuTma.

3.2.4.2 B pexvMax naMeHeHusi yCTaBoK TaMepoB M ONMOPHOr0o HaNpshXKEHUsi BXOAHbIX YCTPOWCTB
KHOMKM cnyxaT Ans Bblbopa W 3agaHns 3Ha4YeHWn COOTBETCTBYIOLUMX YCTaBOK, a CBeToAMoAbl
oTOGpaxaoT HOMEp UM Tekyllee 3Ha4YeHne BblbpaHHOW yCTaBKy.

B pexumax npuema)nepefayn anroputma UCronb3yloTest KHOMKM u [K2.

KHonka K2 wHuumupyeT nepepadvy anroputma B Apyron npubop, a — npueMm 1 3anuce
anropvTma B 93HeproHe3aBncMyto NamsTb.

4 Mepbl 6e3onacHoCcTH

4.1 Mpubop CAY-MIT oTHocuTCs K knaccy 3awmTel 0 no FOCT 12.2.007.0-75.

4.2 Mpy akcnnyaTauMm M TeXHUYECKOM obcnyxmBaHuM Heobxoaumo cobniojate TpeboBaHuA
FOCT 12.3.019-80, "lMpaBun akcnnyatauuu 3neKTPOyCTaHOBOK noTpebutenen”, "MpaBun oxpaHbl
TPYyAa Npu SKCNyaTaLummn anekTpoycTaHoBOK NnoTpebutenen".

4.3 Ha oTKpbITbIX KOHTaKTax KneMmHuka npubopos wutoBoro kpennenuns (CAY-MM-LW1) npwm
aKcnnyatauum npucyTcTByeT HanpsbkeHne 220 B 50 i, onacHoe Ansi 4enoBeYECKOW >KU3HW.
YcTaHoBKy Takvx npubopoB criedyeT Npou3BOAWTb Ha CNeumannsnpoBaHHbIX LMTax, AOCTYN BHYTPb
KOTOPbIX pa3peLleH TONbKO KBannuLMPOBaHHbLIM cneuuanmcTam.

4.4 Jlobble nogknodeHnss k CAY-MIT mn paboTbl No ero TexHUYEeckoMmy OBCnyXuBaHUIO
NPON3BOANTL TONBKO NPU OTKMIOYEHHOM NUTaHUM NpUBopa 1 UCNOMHUTENBHBIX MEXaHU3MOB.
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5 MoHTax u nogarotoBKa K pabote

5.1 MoHTaX AaTYNKOB YPOBHS

5.1.1 lMpousBecTn ycTaHOBKY Ha OObekTe BbIOPaHHbLIX AN BbIMOMHEHUS TEXHONOrN4eckoro
npoLecca AaTyMKOB.

5.1.2 Mpn MOHTaxe [aTYMKOB KOHAYKTOMETPUYECKOro Tuna obpatutb ocoboe BHMMaHWE Ha
OTCYTCTBME 3aMblKaHUM MeXay WX SMeKTpodaMu, a Takke 3amblkaHuii Mexay anekTpogamu u
CTeHkamu (ecnv OHW MeTannuyeckme) pesepayapa.

5.1.3 Mpn MOHTaxe aKTUBHbIX AATYMKOB HEOOXOAMMO yuMTbiBaTb BO3MOXHOCTb MX B3aMMHOIO
BNUAHNA Ha paboTy apyr apyra. Bo wn3bexaHwe 3TOro AaTyMkM peKOMeHAyeTCs pasHOCUTb Ha
25...30 cM oavH OT ApYyroro No BepPTUKanu Ui ropusoHTanm.

5.2 MoHTaX BHeLWHNX cBA3en

5.2.1 [llogrotoBuTb W nponoxutb kabenn gna coeguHeHns CAY-MI ¢ pgaTtuukamu,
VUCMONMHUTENbHBIMA  MeXaHu3MaMM W UCTOYHMKOM nuTanus 220 B 50 lu. [Ona obecneyeHus
Ha[EXHOCTU 3NEKTPUYECKUX COEAUHEHUI pEeKOMEHOYeTCsl UCnonb3oBaTb kabenu ¢ MeaHbIMU
MHOTOMPOBOSIOYHBIMUA  XUMaMK, KOHLbl KOTOPbIX Mepep MOAKIOYEHWEM criedyeT TwaTenbHO
3a4ncTUTL U 06NyanTb. CedeHune xun kabenen He [OMKHO NpeBbliwaTth 1,0 MM,

5.2.2 Ha pa6oty npn6opa MoryT BNusiTe crieaytoLmne BHeLHNE NOMEXHU:

— TMOMexM, BO3HMKAWLWME Mo4 [AEUCTBUEM 3SMEKTPOMAarHWTHbIX Monei (3rneKTpoMarHUTHbIe
nomexu);

— MOMEXM, BO3HMKaKLLME B MUTAIOLWWEN CETH.

5.2.3 ins yMeHbLUEHWS1 BNUSIHUSI 3/IEKMPOMa2HUMHbIX MOMeX He06X0ANMO BbINONHATL Npu)

BeJeHHbIe HUXe pekoMeHOaLuu.

5.2.3.1 lMpu npoknagke curHanbHbIX NMHUA, B TOM YWCE NUHWUIA "npubop — AaTuuk”, ux OnvHy
criegyeT no BO3MOXHOCTM YMEHbLUATb U BbIAEMSATb UX B CAMOCTOSITENbLHYHO Tpaccy (UM HECKONbKO
Tpacc), oTAeNeHHyo(bIX) OT CUIIOBbIX kabenen.
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5.2.3.2 Ob6ecneunTb HagexHoe 3KPaHMPOBAHME CUrHanbHbIX NWHWA. OKpaHbl crnegyeT
AMNEeKTPUYECKN WK30NMpoBaTb OT BHeLWHero o6opyAoBaHUA Ha MpOTSXKEHUW BCeW Tpacchl W
noAcoeauHATb K knemme npubopa "O6wasa” (L). Mpu oTCyTCTBUM BO3MOXHOCTU WU3ONALMKU MO BCEN
Tpacce unu knemmbl "O6Was" aKpaH NOACOEAMHSAIOT K OOLle Touke 3a3eMIIeHUsi CUCTEMb,
Hanpumep, K 3a3eMIIEHHOMY KOHTaKTy LUTa ynpaBneHus.

5.2.3.3 lNpubop cneayeT ycTaHaBNMBaTb B METaNINYECKOM LUKady, BHYTPU KOTOPOrO He AOMKHO
6bITb YCTAHOBMNEHO HMKaKoro cunosoro obopyaosaHus. Kopnyc wkada AomkeH ObiTe 3a3eMneH.

5.2.4 N9 yMeHblUEHVS MOMEX, 803HUKalOWUX 8 numarujeli cemu, criegyeT BbINOMHATb
crnegyolime pekoMeHaaumm.

5.2.4.1 MopknioyaTb Npubop K NUTatoLLE ceT OTAENBbHO OT CUNOBOro 060pyAOBaHMSI.

5.2.4.2 Tpu MOHTaxe cucTembl, B KoTopow paboTaeT npubop, cnedyeT yyuTbiBaTb Mpasuna
opraHv3aummn 3 deKTUBHOIO 3a3eMneHns:

— BCe 3a3emnslolWMe NWHWM MpoKnadpiBaTb MO cxeme "3Be3ga’, mpu 3TOM HeobXxoanMmo
obecneynTb XOPOLUMI KOHTaKT C 3a3eMIISieMbIM 3NTIEMEHTOM;

— BCe 3asemnisoLye Leny AOMKHbI GbITb BbINOMHEHbI KaK MOXHO 6onee TONCTbIMM NPOBOAAMM;

— 3anpelyaetca ob6beauHATL knemmy npubopa c mapkupoBkon "Obwas” ¢ 3asemnsiowyMm
NUHUAMK.

5.2.4.3 YcTaHaBnvBaTth pUnbTPpbl CETEBbLIX MOMEX B NINHWAX MUTaHUA npubopa.

5.2.4.4 YcraHaBnuBaTb WcKporacswme UNbTPbl B JIMHUAX — KOMMYTauuM  CUMOBOrO
obopynoBaHus.

5.3 TopgrotoBka npuéopa k paboTe

5.3.1 MNMoarotoBnTb HA 06BEKTE MECTO AN YCTAaHOBKM Npubopa B COOTBETCTBMU C pa3mepamu,

npueegeHHbIMu B MpunoxeHun A.

Mpu pasmelyeHun npubopos wuToBoro kpennenust (CAY-MM-LW1) cnegyeT NOMHUTB, Y4TO Ha
OTKPbITbIX KOHTAKTax €ro KreMMHuKa B Nepuoa 3KCniyatauuu npucyTcTByeT HanpshkeHne 220 B
50 Ny, onacHoe 4nsa YenoBeYveckon xusHu. MNpunbopbl 3ToN MoandmKaummn creagyeT ycTaHaBnuBaTh Ha
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cneumnannsvpoBaHHbIX LUMTax, AOCTYM BHYTPb KOTOPbIX paspelleH TOnbKo KBannuuuMpoBaHHbIM
crneumanucTam.

5.3.2 3aHecute B namsATb npubopa TpebyemMble yCTaBku TaMMEPOB U OMOPHbIE HAMPSHKEHUSA OIS
BXOAHbIX YCTPONCTB, NOMNb3ysiCb METOAMKON, N3noxeHHou B Mpunoxenun B (pasgensl B.3 n B.4).

5.3.3 lNpoBepbTe NPaBUIbLHOCTb BbLIMOMHEHWST anropuTMa, UMUTUMPYS cpabaTbiBaHWe BXOOHbIX
[aTYUKOB.

5.3.4 Ecniv anroputm BbINOMHSAETCS NPaBWIbHO, YCTAHOBUTE NpUbop Ha obbekTe n npousseanTe
€ro noaKnioYeHne K Aat4ynkam, UCMOMHUTENbHLIM MEXaHU3MaM 1 UCTOYHWKY nutaHus 220 B 50 My B
COOTBETCTBMM CO CXemamu, npuBefdeHHbiMM B [lpunoxeHun bB. Ypanute Bce nepembluku C
KOMMYTaLMOHHOro nonsa X2 nnatsl uHAnKauumn npubopa.

5.3.5. Ecnu anropntm BbINOMHAETCA HenpaBunbHO, NPOU3BEAUTE ero 3arpysky M3 KomnbioTepa
unu n3 gpyroro “"obpasuyosoro” npubopa, Monb3yscb METOAMKOW, M3noxeHHon B [punoxeHun B
(paspen B.2).

Mpumeyanue - CneunanbHbIi Nporpammupylowni kabenb 1 nporpamMmHoe obecnedeHune Aons
KOMMblOTEpa B KOMMMEKT NMOCTABKW HE BXOAWUT.
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6 Wcnonb3oBaHUe NO Ha3HAYEeHUIO

6.1 HacTtponka npnbopa

6.1.1 Hactponka npubopa CBOAWUTCA K YCTaHOBKE 3HAYEHWIN OMOPHbIX HAMPSDKEHWUN BXOOHbIX
KOMMNapaTopoB W YyBCTBUTENbHOCTU aKTMBHbLIX AATYMKOB (MPW MCMOMb30BaHUM WX ANA KOHTPONs
YPOBHSI), @ TakkKe K KOPPeKLMN YCTaBoK TalimepoB 6roka NporpaMmmypyemoit Norviku.

6.1.2 [na HacCTpOWKU YPOBHEW OMOPHOr0 HamnpsikeHWs BXOAHbIX YCTPOMCTB Heobxoaumo
BbINOSHUTL YKa3aHHbIE HUKe onepauuu.

6.1.2.1 lMepeBecTn Npubop B peXuM M3MEPEHUs HanpsbkeHWs Ha Bxodax. [na atoro npu
BbIKIMIOYEHHOM MUTaHUM BCKPbITb MPUMOOP W YCTaHOBWUTL MEPEMbIYKY Ha nnate WHAMKauum B
nonoxexue 4 (pucyHok 6.12). YctaHoBuUTb nepemblykn "Bx1", "Bx2", "Bx3" Ha nnaTte 6roka nutaHus B
nonoXeHne, COOTBETCTBYIOLLLEE MCMOMb3yeMbIM AaTyMKaM 1 3aKpbiTb Kopnyc npubopa.
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PucyHok 6.1 - NonoxeHne nepeMbIYKM Ha Nnate MHAMKaUUKN B peXxumMme 3mepeHus
HanpskeHUs Ha Bxopax
6.1.2.2. MoakntounTb K NpMbopy AaTymKu.
6.1.2.3. MNopgaTtb Ha nmpubop nutanme 220 B 50 ly. Ha nepegHen naHenu npubopa Ha 1 cek
3acBeTutcst cBeToamon 4", mopTBepkaawowun, 4to npubop paboTaeT B pexuMme U3MepeHust
HanpshkeHusl Ha Bxodax. 3aTeM Ha MHAMKaTopax NOSsIBUTCA 3HAYEHUE HanpPsKEHWs1 Ha NEPBOM BXOZJeE.

3HaueHue o1 0 go 255 BblgaeTcs B ABOMYHOM KoAe Ha uHaukatopsl: "K1", "K2", "K3", "BXO[bl 4, 3, 2,
1", "ABT", mnagwmi pa3psag Ha — "K1" (pycyHok 6.2).
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PucyHok 6.3
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naHenu no ovepeau 6yayT 3axuratbes ceeToamoabl 1", "2", "3", "4", nHguumpys Homep BbliGpaHHOro
Bxoga. OTnyctute KHOMKY , korga OygeTt BblIOpaH COOTBETCTBYKOLMA BXOA4 M Ha WHAMKATOpax
0TOBpa3nTCH TekyLlee 3Ha4YeHe N3MEPEHHOTO Ha HEM HanpsXeHWs (PUCYHOK 6.3).



6.1.2.5 3anuwunTte nokasaHus npubopa nNpu 3aTOMMEHHbIX U OCYLUEHHbIX KOHAYKTOMETPUYECKNX
AaTtynkax, npu 3aMKHYTbIX M PA3OMKHYTbIX KNOYax UMW NpU YyCTaHOBMEHHbLIX NOPOroBbIX 3HAYEHUAX
BbIXOAHbIX CUrHanNoB C A4aT4YMKOB.

6.1.2.6 CHuMUTE mnuTaHWe C npubopa, YCTAaHOBWTE MNEPEeMblYKYy Ha nnaTe WHAUKauUMM B
nonoxeHne 3 M OCHOBbIBasCb Ha AaHHbIX MOMYYEHHbIX WM3MEPEHWI, YCTaHOBUTE HeobxoauMmble
3Ha4YeHWs1 ONOPHbIX HAMPSDKEHMI AN BXOAHbIX KOMNApaTopoB (CM. MeToauky B ripus. B).

6.1.2.7 CHumuTe nuTaHve c npubopa, yganute nNepembldku C nnaTtbl UHAWKAUMW U BHOBb
nopavte nuTaHue.

6.1.2.8MNpn MCnon3oBaHUN KOHAYKTOMETPUYECKNX UNN aKTUBHbIX 4ATUYMKOB YPOBHS Npou3BeanTe
nocTerneHHoe 3arosfiHeHne pesepsByapa, KOHTPOMUPYst MO Mepe 3aMblkaHUA [AaTyYMKOB 3aCBETKY
COOTBETCTBYIOLLMX CBETOAMOAOB Ha NWLLEBOW NaHenu npnbopa.

6.1.2.9 Ecnu npu 3anonHeHun pesepByapa 3acBETKM CBETOAMOAOB (MnM Moboro M3 HuMX) He
NPOVCXOANT, criefyeT U3MEHWUTb 3Ha4YeHWEe OMOPHOrO HaMpPSPKEHUS UM NepecTaBUTb MEPEMbIYKY U3
nonoxeHus "2" B nonoxeHue "3" Ha HwxHewh nnate (nMpu paboTe C KOHOYKTOMETPUYECKUMU
AaTynkaMun) Unu yBenuyMTb YyBCTBUTEMBHOCTb COOTBETCTBYIOLUMX AATYMKOB ypOBHs (Mpu paboTe ¢
aKTVBHBbIMM JaTynkamm).

6.1.2.10 MameHeHne YyBCTBUTEMbHOCTW aKTMBHbLIX AATYMKOB MPOU3BOAUTCH NMBO YTOYHEHWEM
MecTa X yCTaHOBK/ B pe3epByape, MMbo ¢ MOMOLLbIO PEryrIMPOBOYHbIX 3NIEMEHTOB (MPY UX HaNM4un),
pacnomnoXeHHbIX Ha KOpnycax AaT4YMKOB.

6.1.2.11 [poussect mMocTeneHHoe OMOpPOXHEeHNEe pesepByapa, KOHTPONUPYS MpU  3TOM
nocrnegoBaTenbHOE ralleHne CoOoTBETCTBYIOLLMX CBETOAMOA0B Ha NULIEBOW NaHenu npubopa.

6.1.2.12 [ns npoBepkn KavecTBa HACTPOMKM MNPOU3BECTW MOBTOPHOE 3arofiHeHne U
OMOPOXHEeHWe pesepByapa, KOHTPONMUPYA Npu 3TOM paboTy BXOAHLIX AaTYMKOB MO CBETOAMOAAM.

6.1.3 lMpu nMcnonb3oBaHUM 4ATYMKOB, MMEKOLIMX Ha BbIXOAE aHanoroBbl CUrHan B BUAE TOKa
0..20 MA unun Hanpsxenus 0..5 B, umnTUpymTe pasnunyHble YpPOBHW CWUrHana, KOHTpOnupys C
MOMOLLIbI0 COOTBETCTBYIOLLMX N3MEPUTENbHBLIX MPUOOPOB (aMNepMeTp UM BONbTMETP) BENUYUHY, NpK
KOTOpOW cpabaTbiBalOT BXOAHbIE YCTPOMUCTBA.
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6.1.4 BmecTo TepmopesucTopa MOAKIOYNTE K COOTBETCTBYHOLLEMY BXxogy npubopa MarasuH
COMPOTMBIEHUI U NMPOKOHTPONMPYWATE BEMUUUHY COMPOTUBIIEHNS AaTumka, Npu KOTOpon cpabaTeiBaeT
BXOZHOE YCTPOWCTBO.

6.1.5 B cnyyae HeobxogMMOCTM MNOMb3ysiCb METOAWMKOW, W3NOXEHHOW B  rpus. B,
OTKOPPEKTUPYNTE BEMNUYMHY OMOPHOIO HaNPsKEHNUS1 COOTBETCTBYHLLETO BXOAHOMO YCTPOMCTBA.

6.2 Pab6oTta c npubopom

6.2.1 Mpubop CAY-MI moxeT paboTaTb B py4dHoM (BkMtoueH ceetoamosd “PYY” u muraet “ABT”)
1 asmomamu4yeckom (BknioveH ceetogunog “ABT” n muraet “PYY”) pexxumax ynpasneHus perne.

6.2.2. Ecnn ¢ nnaTel nHgukauum npubopa yaaneHbl BCe NepeMblykn, TO Mocrne nogayv nutaHus
220B 50 'y npubop nepexoauT B pexmMMm oTcyeTa 3aAepkKu Havana BbINONIHEHUS anropuTma,
3afiaHHoM B ycTaBke TO = 16 cek. OTOT pexuM MHAMLMPYETCH CUHXPOHHO MUraloLLMMK cBeToanuoaaMm
"PYY" n "ABT". lNocne OKOHYaHWA OTCYeTa 3aAEPXKN WU KPaTKOBPEMEHHOTO HaXaTus Ha KHOMKY
npm6op nepexoauT K BbINOMHEHWIO 3a4aHHOro anroputma (aBTomaTudeckuin pexum). Mpu aTom
csetoauoa "ABT" ropuT HenpepbiBHO, a cBeToamog "PYY" muraet ¢ yactoton 1 INu.

6.2.3. lepeBop npubopa B pexXuM pPy4YHOro YMNpaBIieHUsl OCYLLECTBMSETCS HaxaTuem MU
yaepXxaHuem B TedeHne 3 C KHOMKM . [Nocne nepexoga B 3TOT pexum csetoguog "PYY" roput
HenpepbiBHO, a "ABT" muraet ¢ yactoton 1 'y,

6.2.4. Mpu paboTe B pexuMe py4HOro ynpaBreHUsi BO3MOXHO BKMHOYEHWE BbIXOAHbLIX pene
npubopa npu HaxkaTum Ha OAHOUMEHHYH KHOMKY unm He3aBMCUMO OT COCTOSIHUS aTYMKOB.
Peakuns Ha kHOMKy MPOUCXOAMUT nocre ee OTnycKaHus. [nNUTenbHOCTb HaxaTusi JOMMkHa ObiTb He
MeHee 2-X C.

6.2.5. MNepeBog npubopa B pexum aBTOMATUYECKOrO YNpaBlieHUs MPOU3BOAMTCS MOBTOPHbLIM
HaxaTueM KHOMKK .

6.2.6. KoHTponb 3a cocTosiHMeM BXOAO0B OCyLLeCTBRsieTca no ceetoamonam "BXOAbI 1, 2, 3, 4",
a 3a CoCTosiHMEM BbIXOAO0B Mo ceeToanodam "K1", "K2" n "K3".
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7 TexHunyeckoe obcnyxuBaHue

7.1. Tpu BbINONHeHWM paboT MO TexHuyeckomy obcnyxuBaHuio criegyeT cobniopatb Mepbl
6e30nacHOCTU, U3NOXEHHbIE B pasaene 4.

7.2. Nepuoanyecku, HO He pexxe O4HOro pasa B 6 MecsLeB NPON3BOAMTL OCMOTP npubopa.

[Mpn ocmoTpe KOHTPONMpPOBaTh:

— Ka4yecTBO KpenneHus npubopa;

— OTCYTCTBME Ha NpMOOpEe 1 KNEMMHIUKE NbInu, rPsi3un, a Takke NOCTOPOHHUX NPeaMETOB;

— Ka4yeCTBO NOAKIMIOYEHUS BHELLHNX CBA3EN.

OG6HapyXeHHble NPU OCMOTPE HEAOCTaTKN YCTPaHATb.

7.3. lMpu wucnonb3oBaHMM B Ka4yecTBe [OATYMKOB YPOBHSA KOHOYKTOMETPUYECKMX 30HOOB
OCYLLECTBNATb UX PErynsipHbii OCMOTP U OYUCTKY paboumx yacTen aneKTpodoB OT U30NMPYHOLLMX
HaneTos, LUMAaKoB 1 T.M.

MepuognyHOCTb OCMOTpPa 3aBUCUT OT cocTaBa paboyer XMOKOCTM WU KONMMYEeCcTBa B HeW
HepacTBOPUMbIX NMPUMECEN.

7.4. Tpu paboTe ¢ akTUBHBbIMU AaTYMKaMn NEpUOAMNYECKM, HO HE pexe OOHOro pasa B 6 MecsiLeB
Npon3BOANTb NX OCMOTP, NPOBEPKY KayecTBa KPenseHusi, a Takke 04YMCTKY paboumx NoBepXHOCTEN OT
NbIN N rPsA3u.
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8 MapkupoBKa 1 ynakoBka

8.1 MNpwn nsrotoBneHun Ha Npnubop HaHOCATCS:

— KO, MOMHOro ycrnoBHOro 06o3HaveHus;

— TOBapHbIN 3HaK NPeanpUaTUA-U3roToBUTENS;

— 3aBOJCKON HOMEp;

— rOA, U3rOTOBIEHWS;

— HOMUHarbHOE HanpsiXeHne NUTaHus 1 noTpebnsemMasi MOLHOCTb;

— 3Hak cooTBeTCcTBUSA TpeboaHuam FOCT.

8.2 VYnakoBka npubopa npoussogutcs no [OCT 9181-74 B noTpebutenbckyo Tapy,
BbIMOSTHEHHYIO U3 rOpUPOBAHHOIO KapToHa.

9 T[paBuna TPaHCNOPTUPOBAHUSA U XPAHEHUA

9.1 Mpubop JomKeH TpaHCNOPTMPOBAaTLCS B YNaKoBKe Npu Temnepartype oT MuHyc 25 °C go +55
°C 1 OTHOCUTENBLHOW BNaXXHOCTW Bo3ayxa He 6onee 95 % (npwu +35 °C).

9.2 TpaHcrnopTupoBaHue AonyckaeTcs BCEMM BUAAMM 3aKpbITOro TpaHcnopTa.

9.3 TpaHcnopTMpoBaHMe Ha camorneTax QOMMKHO NPOU3BOAUTLCS B OTan/IMBaEMbIX repMETUYHbIX
oTcekax.

9.4 Tlpubop [AOMKEH XPaHWTbCA B YNakoBKE B 3aKPbITbIX CKMNAACKMX MOMELLEHUAX npu
Temnepatype o1 0 °C go + 60 °C n oTHOCWUTENbHOM BMaXXHOCTU Bo3ayxa He 6onee 95 % (npu +35 °C).
Bo3ayx nomelleHns He AOMKEH coaepXKaTb arpeCcCUBHbIX MApoB U rasos.
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10 KomnnekTHoOCTb

Mpubop CAY-MI1 -1 wr.
KomMnnekT MoHTaxHbIX YacTen -1 wr.
PykoBoacTso no akcnnyatauum - 1 aka.
MacnopTt -1 k3.
[apaHTWiHBIN TanoH - 1 3K3.

Mpumeyanne — [pousBoauTenb ocTaBnsieT 3a COOOM M3MEHATb KOMMfekTauuo npubopa.
MonHas komnnekTaums Ha npubop npvBegeHa B nacnopTe.
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11 TlapaHTMMiHbIe 06GA3aTenbCTBA

11.1 WsroToBuTenb rapaHTUpyeT cooTBeTcTBue npubopa TY npu cobnogeHnu ycnosui
3KCMyaTaumm, TPaHCMOPTUPOBAHUS, XPaHEHUS U MOHTaXa.

11.2 MapaHTUiHLIA CPOK IKCMyaTaumm — 24 Mmecsaua Co AHS NPOAaXu.

11.3 B cnydae Bbixoga npubopa M3 CTPOsi B TeYEeHWe rapaHTMNHOro cpoka npu cobniogeHun
nonb3oBaTenieM  YCMOBWW  3KCMfyaTauuu,  TPaHCMOPTUPOBAHWS,  XPaHEHUS U MOHTaxa
npeAnpusTAE)3roToBUTENb 00513yeTCsA OCYLLECTBUTL €ro 6ecnnaTHbIn PEMOHT UM 3aMeHy.

11.4 B cnyyae HeoOXOAMMOCTVM rapaHTUMHOINO W MOCT) rapaHTUMHONO PEeMOHTa MPOAYKLUK
nonb3oBaTenb MOXET 06paTUTbCA B MOOON M3 perroHarnbHbIX CEPBUCHBIX LIEHTPOB, agpeca KOTOpbIX
npuBeAeHbl Ha calTe KOMNaHUU: WWW.OWeN.ru 1 B rapaHTUAHOM TaroHe.

BHUMAHMUE!
1 MapaHTWIAHBIN TanoH He AencTBMTeneH 6e3 wramna AaThl Npogaxuy 1 WTamMna npoaasLa.
2 KpenexHble anemMeHTbl BKNnaabiBaTb B KOPOOKY HE HY>XHO.
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MpunoxeHune A. FaGapuTHbIe YepTexu
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PucyHok A.1 - Kopnyc HacTeHHoro kpenneHusi Tuna H
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PucyHok A.2 - Kopnyc wuTtoBoro kpenneHusi Tuna L1
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MpunoxeHne b. CxemMbl NOgKNOYEHUs
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PucyHok B.1 - Cxema noakntoveHusi npubopa HACTEHHOrO KpenneHus
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PucyHok B.2 - Cxema nogknioveHusi npubopa WMUTOBOro KpenneHus
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MpunoxeHne B. MeToauka 3anMcu u KONUpoBaHUA anropmMTMoOB,
M3MEeHEHMUSA ONMOPHbIX HaNPSXXeHUMN BXOAHbIX KOMNapaTopoB U
yCTaBOK TaliMepoB

B.1 O6wue cBepneHus

B.1.1 Nocne BkntoyeHns npubopa B OAHOM M3 PEXMMOB NPOrpamMMMpoBanns (pexumsl ¢ 1 no 3)
Ha 4YeTblpex KpacHblx ceeTognogax "1", "2", "3", "4" B TeyeHne 2 cek MHOMLMPYEeTCa HOMEpP pexuma.
3aTtem npnbop HauMHaeT paboTy B COOTBETCTBYIOLLEM PEXUME.

B.2 Pexkum 1. KonupoBaHue anroputma

B.2.1 KonupoBaHue anroputma u3s ogHoro npuéopa B gpyrovn

B.2.1.1 OtcoeanHuTe Nnaty MHAMKaLMM NporpaMmmmnpyemoro npubopa ot nnatbl MMTaHus.
B.2.1.2 CoegnHuTe nnatel cneumanbHbiM kabenem Ne 1, kak noka3aHo Ha pucyHke B.1.
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PucyHok B.1

BHumanue! CoegnHeHve Npon3BOAUTL TOMBKO MPW BbIKIIOYEHHOM NUTaHUU I'IpM60pOB.

B.2.1.3 Nopgavite nuTaHne Ha "obpasLoBbin” Npnbop.
Ha 1 cek 3aroputcs cBeTogmop “1" , uHOUUMPYs HOMep pexuma , nocne 4vero oba npubopa
roToBbl K NpMeMy anroputMa, 0 YeM CBUAETENbCTBYET ropsiumi ceetogmog "ABT" (pucyHok B.2).
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Konus Opurunan

oK1 OKi1
PYY PYY
o BXOAbIoKz o B X O A4 bl Ok2
ABT1 2 3 4 ABT1 2 3 4
O ®@ O O O Oks O ®@ O O O Oks

Ok1 OKi1
PYY PYY
BXOAHOKz o B X O A bl Ox2
ABT1 2 3 4 ABT1 2 3 4
® O O O O Oks ® O O O O Oks

PucyHok B.2

B.2.1.4 KHonkow nepeseguTte "obpasuoBbii” Npubop B pexum nepegayu. [py aToM Ha HEM
3aropuTtcst ceetogmog "PYY" (pucyHok B.3).
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Konus OpuruHan
QK1 OK1
PY4 PYY
K2 K2
S B X O A bl o 1 B X 04 bl o
ABT 1 2 3 4 ABT 1 2 3 4
® O O O O Oks O O O O O Oks
K1 K2 K3 neor K1 K2 K3 neor
2z

PucyHok B.3
B.2.1.5. Ha npuHumatoiem npubope Haxmute KHOMKY (pl/lcyHOK B.4), ytobbl nepesecTn
npuéop B pexum oxuaaHusi npyema. Pexum nHamumpyeTtcs noodyepeHbIM MUraHuem CBeTOAMOLO0B
"K1" 1 "K3". 3aTem HaxmuTe kHonky [[TIPOM. Mocne aToro 3aroputcs ceetoamop "K3".

Konma
_\|IK1
M
PYY
K2
o BXOA bl o
ABT 1 3 o
® O O -Ok3

PucyHok B.4
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B.2.1.6 Ha nepegatowiem npubope HaxmuTe KHOMKY , 4yTObObI MepeBecTn Mpubop B pexum
Hayana nepegayun. B TeueHune yeTbipex cekyHa Ha nepegatowiem npubope 6yayT HenpepbiBHO ropeTb
csetoguoabl "K1", "K2" n "K3" nocne yero HayHeTcs nepefada, CONpoBOXaaemMasi O4HOBPEMEHHbBIM

mMuraHvem ceetoguopos "K1", "K2" n "K3" (pucyHok B.5).

Konusa OpwruHan
-:('):m 009
PYY ' PYY
K2 K2
O onp.blo o onp.blo
ABT 1 2 3 4 oL ABT 1 2 3 4
® O O O O-Qk3 O O O O O Oks
K1 K2 K3 neor K1 K2 K3 neor
< P
PucyHok B.5

Mocne nepenayn kaxgoro Groka AaHHbIX CUHXPOHHO MuratT ceeTogumogbl “K1", "K2" n "K3" Ha
obownx npubopax (pucyHok B.6).
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Opurunan

Konusa
A4 S
QK1 OK1
PYY ' PYY N
K2 -QK2
O onp.blo ® BXO.ﬂ,bI'Q‘
ABT1 2 3 4 ABT1 2 3 4
® O O O O-Cks O O O O O -Qks
K1 K2 k3 | |npor K1 K2 K3 neor
< <
PucyHok B.6

B.2.1.6 lMocne ycnewHoro oKoH4YaHus nepegayvv npekpaTtutcs muraHve ceetogmogos "K1", "K2",
"K3" (pucyHok B.6).

Konusa OpuruHan
oK1 QK1
PYY PYY
K2 K2
o BXOJ:I.bIO ° BXOJJ.I::Io
ABT1 2 3 4 ABT1 2 3 4
® O O O O Oks O O O O O Oks
K1 K2 K3 neor K1 K2 K3 neor
PucyHok B.7
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B.2.1.7 Ecnu nocne okoH4yaHus nepepaun ceetogmonbl "K1", "K2" n "K3" npuHumatoiero
npubopa MmuraloT no odepeau (pucyHku B.7 u B.8), onepaumto 3anucu anroputmMa Heobxoanmo

NMOBTOPUTb.

Konusa OpuruHan
—:|:K1 OKk1
PYY " PYY
-QO K2 K2
o BXOopA4hb ‘T ® BXOAbIO
ABT 1 2 3 4 L ABT 1 2 3 4
® O O O O-0xs O O O O O Oks
K1 K2 K3 neor K1 K2 K3 neor
PucyHok B.8

B.2.2. KonupoeaHue anzopumma u3 Komnbromepa e npubop
B.2.2.1. CoeamHnTe napannenbHbI NOPT KOMMNbOTEpa C Npubopom cneumanbHbiM kabenem Ne2,

Kak nokasaHo Ha pucyHok b.9.
BHumaHue! CoeavHeHue npou3BOAWUTb TOMbKO MPWU  BbIKMOYEHHOM MMTaHUKM npubopa w
KoMnbloTepa.
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PucyHok B.9

B.2.2.2 MNogaTtb nuTaHne Ha NpuGop 1 BKNOYUTL kKoMnbloTep (pucyHok B.10).
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PucyHok B.10

Ha ueTblpex kpacHbix cBeTtogmogax "1", "2", "3", "4" CAY-MI1 B TeyeHue 2 cek nHauumpyetcs

HOMep pexuma, nocne 4ero anl60p CTaHOBUTCA B pPeXumMm npuema anroputma,

cBugeTenbCcTByeT ropswmmn ceetogmopg "ABT" (pucyHok B.11).

 A—

-Ok1
PYY o

“Ok2
o BXOAab. 7o)
ABT 1 2

3 4
® ® O O O-Ok3

PucyHok B.11

O 4em

B.2.2.3 3anyctute Ha komnbloTepe nporpammy 3arpysku anroputmoB ans CAY-Mr1. MNonb3ysacb
VHCTPYKLMEN K nporpamme BblbepuTe N3 MeHI0 HyXHbIVi anropuTMm (pucyHok B.12).
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(pucyHok B.13).

 A—

PucyHok B.12

B.2.2.4 Ha npuHumatowem npubope HaxKMUTe KHOMKY , 4TOObI MEepeBecTM ero B pexum
OXUOAHUSA Mpuema, KOTOPbI MHAULMPYETCA nooyepedHbiM MuraHuem csetoguogos "K1" n "K3"

oK1
PYY
K2
O X 0 A bl o
ABT1 2 3 4
® O O O O Ok
K1 K2 K3 | |npor
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PucyHok B.13

B.2.2.5 Haxmute KHOMKy (pucyHok B.14). lNocne aToro pawte KOMMblOTEpPY KOMaHay
nepefayun AaHHbIX.
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PucyHok B.14

Mo mepe noctynneHust ouepeqHoro 6moka AaHHbIX CUHXPOHHO MuratoT ceetogmnodbl "K1", "K2" n
"K3" (pncyHok B.15).
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PucyHok B.15

B.2.2.6 MNocne ycneLwHoro okoH4YaHus nepegayv npekpatutcs muraHne ceetoanonos "K1”, "K2" n
"K3" (pucyHok B.16).
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PucyHok B.16

B.2.2.7 Ecnu nocne okoHyaHus nepegadnm csetogmoabl "K1", "K2" n "K3" npuHumatowiero
npubopa muratoT no odepeam (pucyHok B.17), onepaumio 3anucy anroputMa Heob6xoaMMo NOBTOPUTD.
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PucyHok B.17

B cnyyae ycnelHoro okoH4aHus npotecca CHUMWUTE NUTaHUe ¢ npubopa U 0TCoeanHUTE kKabenb
OT pasbema X2.
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B.3 Pexum 2. U3meHeHMe ycTaBOK TaumMepoB

B.3.1 YcTaHoBUTL Ha KOMMYTaLMOHHOM none X2 nnaTtel MHAUKALWMKU NepeMbldkn B MONOXeHne 2
n 8 (pucyHok B.18).

B.3.2 MNogatb nutaHune Ha npmbop.

oo

PucyHok B.18

Ha yeTbipex KkpacHbix cBeToguogax "1", "2", "3", "4" B TeyeHne 2 cek MHOMLMPYETCH HOMEp
pexuma, nocne 4Yero Ha MHAMKaTopax npubopa oTobpakaeTcs TeKyliee 3HavyeHue yctasku TO.

B.3.3 [Insa BbIbOpa yCTaBKN HaXMWUTE U yaepXuBanTe KHOMKY . Ha csetognonax otobpasntcs
HOMep YyCTaBKu B ABOUYHOM kofe (pucyHok B.19). lNpu yaepxaHum KHOMKK oTobpakaeMbli kog
HayHeT yBenuuueatbes oT 0 go 36. Ecnu ogHOBpPEMEHHO C KHOMKON HaxaTb KHOMKY , TO KoA
Ha4yHEeT YMeHbLUATbCS.

B MpunoxeHnun [] npuBoautcs Tabnuua nepesofa AECATUNHOIO KoAa B ABOUYHBIN.

B.3.3.1 OTnycTuTe KHOMKY B TOT MOMEHT, KOra Ha nHankaTopax 6yaeT BbICBEHEH HOMEP HYXHOM
yCTaBKMu.
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Maagwni

K1 paspan
PYY
O Olk2
B X O0Ahl HOMeEep yCTaBku
ABT 1 2 3 4 B ABOUYHOM KOAE
O OO0 O O Oks

K1 K2 K3 neor

PucyHok B.19

Mocne Toro Kak KHomka OyoeT oTnylleHa, Ha MHAMKaTopax MOSIBUTCH TeKylliee 3HayeHue
yCTaBku B hopmare, nokasaHHOM Ha pucyHke B.20.

- mnagwuii pAsPag

KOJINYECTBO
EAMHULLBPEMEHU

EAWHULbBI UBMEPEHUSA
00 - CEK.

01-MMH.

10-4AC.

11-CYTKN

PucyHok B.20
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B AByx crapwux paspsgax Kogupyetcs eauHuiua U3MEepeHUs BPEMEHW: CeKyHAa, MUHyTa, yac
Unu cyTkn. B Mnagwmx Wwectn — KoNMYecTBO 3TUX €ANHNL,.

B.3.3.2 Ins BbibOpa eguHULpbl N3MEPEHUSI BPEMEHN HaXMUTE U YOEPXKMBANTE KHOMKY -
3HayeHve cTapluero paspsiaa HayHeT M3MeHsTbes. OTnycTUTe KHOMKY B TOT MOMEHT, Korga
pa3psia 6yaeT B HyXXHOM COCTOSIHUM.

B.3.3.3 [inA ycTaHOBKM cnefylollero paspsaa BHOBb HaXMUTE U yAepXuBawWTe KHOMKY
(pucyHok B.21).

OKi1
PYY

O BXOA b Ox2

ABT 1 2 3 4
L0 O O O Oks
K1 K2 k3 | [nPor
N
Py

PucyHok B.21

B.3.3.4. AHanornyHo npov3seanTe NO OYepean YCTaHOBKY BCeX pa3psaoB BblOpaHHOM yCTaBKy.

B.3.4. [ins Bbibopa cneaytoLlen yCTaBku HaXMUTE U yaepXnBanTe KHOMKY .

B.3.5. [ocne OkOHYaHWA YCTaHOBKM CHUMMWTE NuTaHue ¢ npubopa n yaanute BCe NepemMblyku C
KOMMYTaLMOHHOro nons X2.

B.4. Pexxum 3. U3ameHeHne ONOPHbIX HanpsikeHN BXOAHbIX KOMMNapaTopos

B.4.1. YcTaHOBWTb Ha KOMMYTaLMOHHOM Mosfie X2 nnatbl MHAWKALWMU NEPEeMbIYKM B NOSoxeHne 3
n 8 (pucyHok B.22).

B.4.2. NMogaTe nutaHwe Ha npubop.

51



||I|:| \ e
[mnn] o
O OOREe: oo ; Ox1
% i PYM
[ |24 o B XOA bl Ox2
o1 8 o ABT1 2 3 4
0 o o ono O O @ O O Oks
s e e L] [re] [o] [per]

PucyHok B.22

Ha yveTblpex KkpacHbix cBeTogmopax "1", "2", "3", "4" B TeyeHune 2 cek WMHAMUMPYETCH HOMep
pexuma (puc. 37, a), nocne 4ero Ha WHAMKATOpax OTOOPa3nTCst Tekyllee 3HadYeHWe OMOPHOro
HanpshXeHNsi NepBOro BXOLAHOMO YCTPOWCTBA M pof Toka, obpabaTbiBaemMoro gaHHbIM BxogoMm. Ecnn
csetogunos "PYY" muraeTt, TOK NepeMeHHbIW, eCrv roput HenpepbIBHO, TO MOCTOSIHHbIN (pUcyHoK B.23,
6). OcTanbHble BOCEMb CBETOAMOAOB B ABOMYHOM koge oT 0 go 255 ("K1" — mnagwwi paspsag)
oTobpaxalT B YCMOBHbIX €AMHULAX 3HAYeHWEe HanpshKeHWusi, Npu KOTOpoMm cpabaTtbiBaeT BXOAHOE
YCTPONCTBO.

[ns Bbibopa BXOAHOIO YCTPOWCTBA HAXMUTE U YAEPXKMBANTE KHOMKY . CeeToanoapl "Bxoabl
1,2,3,4" HayHyT noodepenHo 3axuratbecs. OTNycTUTE KHOMKY B TOT MOMEHT, Korga 3aropurtcs
CBETOAMOA. COOTBETCTBYIOLIMIA BbIOPAaHHOMY BXOA4Y — Ha WHAUKaTopax oTobpasuTcs Tekyllee
3Ha4YeHMe OMOPHOr0 HaNPsSPKEHUS.

[ns n3amMeHeHVs 3Ha4YeHWsi OMOPHOro HaMNPSHXKEHUS HaXKMUTE U YAepXuBanTe KHOMKY -
3HayeHue cTapluero paspsiga HadHeT M3MmeHATbes. OTnyCcTUTEe KHOMKY B TOT MOMEHT, Korga
paspsg 6yaeT B HY)KHOM COCTOSIHUM.
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MAaawmni
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PucyHok B.23

[ns ycTaHOBKM CrieayioLLero paspsaa BHOBL HaXMUTE 1 yaepxuBsaiiTe kHonky [IPOM.
AHarorMuHo NPouU3BeaUTe NOOYEPEIN YCTAHORKY BCEX Pa3PALOB.

Ons Bbl60pa crnegywuiero BxogHoro yCTpOVICTBa HaXMuTe 1 yaepxusanTe KHOMKY .

Mocre OKOHYaHWSI YCTAHOBKU CHUMMUTE NWTaHWe C npubopa W yaanuTe BCe MEPEMbIYKM C
KOMMYTaLMOHHOro nons X2.

N3MeHATb 3apepxku M Nopor MOXHO M C MOMOLLBI0 KOMMBIOTEPHOW MpOrpamMMbl 3arpy3aku
anroputma.
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MpunoxeHune I'. Anroputmbl pa6oTbl npubopa CAY-MI

Anroputm 11
Anroput™ npepgHasHayeH AnA yNpaBfieHWs OCHOBHbIM W pe3epBHbIM HAacoCOM B CUCTEMax

BOJOCHabXeHWs1, BKnoyatowmx B cebst ABa Hacoca, AaTyvK HanmMuus notoka u, nMbo TpeTuit Hacoc,
nnbo aBapuiHylo curHanm3aumio. Cxema NOAKMIYEHNs 3NeMEHTOB CUCTEMbl K Bxodam npubopa
nokasaHa Ha pucyHke [".1.
Jaruunk
AdasneHnsa

49M

Pene1 Pene2  Pene3
1 7 —
21| 2

1

15(16(17| 18| 19|20
112|3|(4|5(6|7|8|9|10(11|12(13|14
Plvvv vy v
~220B Hacoc1 Hacoc2 Hacoc3 Tymbnep

nm "MycK”

curHan
"ABAPUA"

PucyHok I'.1

Pene 1 n 2 ynpaBnsioT paboToli OCHOBHOIO W pe3epBHOro Hacoca. Pene 3 Bkmovaet
curHanusauuio o6 aBapum unu TpeTun Hacoc. [atumk Hanunumsi notoka OOM nopgknmouvaeTcss K

2| 23|124|25|26( 27|28

YeTBepTOMY BXOAy npubopa.
K nepsBomy Bxogy MoxeT ObiTb noAkmlo4eH Tymbriep, 3ambikaHuMe KOTOPOro 3anyckaet

BbIMOSIHEHWE anropuTMa.
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Mocne BkntoveHust nutannst CAY-MI1 oTpabatbiBaeT 3agepxky BkrtoveHns TO, 3aTem nposepsieT
cocTosiHue Bxoaa 1 u, ecnu Tymbnep 3amkHYT, BKIOYaeT NepBbIi Hacoc.

Ecnu B TeyeHne 3apaHHOro BpemeHu B Tpybe co3paeTcsi Heobxoaumoe OaBreHune, KOHTaKTbl
AaTyMka HanmmnumMs noToka 3amblKaloTcs u pabortaeT 1-i1 Hacoc. 1o ncteyeHnn 3agaHHOro BpeMeHU
pene 1 BblkntovaeTca v BKMOYaeTCs pene 2, ynpaensiowee BTOpbIM HacocoM. Ecnn BTopoi Hacoc
ncnpaeeH, To KOHTakTbl [IOM okaxyTcs 3aMKHYTbl, U paboTa Hacoca ByaeT npoAomKeHa.

Yepes 3agaHHOe Bpemsi Npubop BLIKMIOYMT pene 2 u CHoBa BKMYMT pene 1, obecneunsas
paBHOMEPHbI U3HOC OCHOBHOIO M Pe3epBHOIO Hacoca.

Ecnu Bo Bpemsi paboTbl 04HOIO U3 HAcoCcoB KoHTakTbl IOM pasomkHynucb Ha Bpemsi, 6onbLuee
3aaHHOro, UnNM BO BpeMs Mycka ABuUraTens Hacoca uYepe3 3agaHHoe BpeMmsi KOoHTakTbl [AOM He
3aMKHYNMCb, NpUboOp cuyuTaeT, YTO NpoM3oLUNa aBapusi U BKIOYAET pe3epBHbIi Hacoc. MNpu aTom
HencnpaBHbIN HAaCcOC BbIKINIOYAETCS, a cooTBeTCTBYOWMIA emy cBeToaumon ("K1" nnm "K2") HaunHaeTt
mMuraThb.

Ecnn B npouecce paboTbl BbinM M3 cTposi oba Hacoca, TO BKMOYaeTcs TpeTbe pene, K
KOTOPOMY MOXeT OblTb NMOAKMIOYEH TPETUM HACcOC MMM aBapuihHasi curHanusauus. B atom cnyvae
HauuHalT Muratb oba ceetoamona "K1" n "K2". TpeTbe pene OyaeT 3amMKHYTO O CHATUSI C npubopa
nMTaHUa 1Ny o nepesanycka anroputma TymMornepom, NoAKMIOYeHHOM Ko Bxoay 1.

Ha puc. 39 nokasaHo nonoxeHue nepembiyek "Bx1", "Bx2" un "Bx3", Tpebyemoe aons gaHHOro
anropvTma.
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PucyHok I'.2

YcTaBkv 3agepXek U UX 3HadYeHus, YCTaHOBJ1€HHbIE B an60pe no ymon4yaHuio, npueeeHbl

HUXe.

YcTaBku 1-ro Hacoca:

— T1 = 30 cek — Bpemsi, B Te4eHMe KOTOPOro npu 3anycke ABuUraTens Hacoca B AaHHOM KaHane
He aHanM3upylTCs NoKa3aHus aTynka AaBNeHUs;

— T3 =2 cek, T4 = 2 cek — Bpemsi, B Te4EHME KOTOPOro npu paboTte gsuratens Hacoca B JaHHOM
KaHane gonyckarTcs “nposanbl” Noka3aHUn AaTymka gaBreHus;

— T7 =1 cek, T8 = 1 cek — A4NUTENbHOCTb NEPUOAOB BKIIOYEHHOIO U BbIKITIOYEHHOIO COCTOSIHWUMN

cBeTogmoaa Hacoca npu nHavkauun oTkasa ero asuratens.
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YcTaBku 2-ro Hacoca:

T13 = 30 cek — BpeMmsi, B Te4eHMe KOTOpPOro nNpw 3anycke ABuratens Hacoca B JaHHOM KaHare He
aHanuM3upylTcsa NokasaHus AaTyuka AaBrneHus;

T15 = T16 = 2 cek — BpeMsi, B TEYEHME KOTOPOro npu paboTte ABuratens Hacoca B AaHHOM
KaHane gonyckarTcs “nposanbl” NoKa3aHUn AaTymka gaBreHus;

T19 = T20 = 1 cek — ONUTENbHOCTb MEPUOAOB BKMYEHHONO W BbIKIIOYEHHOrO COCTOSIHWUMN
cBeToAMoAda Hacoca Npy UHAMKaLMM OTKasa ero ApuraTens.

O6LenpnbopHbIe YCTaBKU:

— T25 = 45 cek, T26 = 50 cek — "y4yebHble" 3HayeHusi; Bpemsi paboTbl NepBOro M BTOPOro
HACOCOB; AN peanbHoW paboTbl OMKHBLI MMETb 3HAYeHus1, Hanpumep, 24 n 24 yaca.

Anroputm 12

OTOT anroput™m npefHasHayeH ANs NOAAEPXaHWs YPOBHA B €MKOCTM MO MOKa3aHUsM [BYX
naTtumkoB. BknioyeHve Hacoca MPOMCXOAUT MpW  OCYLUEHUWM [AaTyMka HWKHEro YpOBHSA, a
BbIKMIOYEHWE — Npu  3aTonneHnn BepxHero. CucTema coaepxuT [ABa Hacoca, KoTopble Ans
obecrneyeHnss paBHOMEPHOCTM WK3HOCa  BKMO4YalTCA npubopom no oyepean. KoHTponb
paboTocnocobHOCTN HACOCOB BeAETCA NO AATYMKY Hanuuus npotoka O3M.

Cxema nogknioyeHns anemMeHToB CUCTEMbI K BxoAam npubopa nokasaHa Ha pucyHok I.3.

[laTunk BepXHEero ypoBHs NoAkovaeTcs kK BTOpoMy Bxody npubopa, AaTuvK HWKHEro YPOBHS — K
TpeTbemy. K nepBomMy Bxody MOXeT ObiTb noakniodeH Tymbrnep, 3amMKHYTOe COCTOSIHUE KOTOPOro
pa3pellaeT HayaTb BbINONHeHWe anroputma. [aTyvk Hanuuma notoka [OM nogknoyaeTtcs K
YeTBepTOMY BXOAy npubopa.

Penel n 2 ynpaBnsioT paboTow OCHOBHOIO 1 pe3epBHOro Hacoca

Mocne BknoveHuss nutaHua CAY-MI oTtpabaTtbiBaeT 3apepkky BkmiouveHuss TO, a 3atem
npoeepsieT cocTosHne Bxogdal. Ecnu Tymbnep 3amkHYT, TO NpPOBEPSIETCS COCTOSIHWE ANUHHOrO
anektpoga (Bxoa3). Ecnn anuHHbIA 3nekTpod ocylleH, TO BkMNtovyaeTcs pene 1, ynpasnsiowlee
nepebIM HacocoM. Ecnun B TeyeHne 3agaHHOro BpemeHu B Tpybe cosgaetca Heobxoammoe AaBnexue,
KOHTaKTbl AaTyMKa Hanuyms NoToka 3amblkaloTcs, U 1-M Hacoc paboTaeT OO 3aTonfeHus AaTyvka
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BEpPXHEero ypoBHA. B CﬂeﬂleLLl,I/II;I pa3 npu oCyweHun gatymka HUXHEro ypoBHA BKITOYUTCA pene 2,n

3anoJiHATb €MKOCTb 6y,CleT BTOPON Hacoc. Takum 06p830M obecneunBaeTcs paBHOMEPHbIN N3HOC
OCHOBHOIO 1 pe3epBHOro Hacoca.

AaTtumk

AaBneHuns

Penel Pene2  Pene3

K1 K2 K3 ASM

1 1 7 R
15|16 (17|18| 19| 20| 21| 22| 23| 24| 25| 26|27 (28
1(2|3|4|(5|6(7|8(9|10(11]|12|13|14
[ TT] .
~220B Tymbrep 3| |3 S
Hacoc1 "MYCK™ \g i E

° = el

Hacoc2 a |¢

Hacoc3 — "

wim |
cursan | H
“ABAPUST" I Ho =
o1 %

PucyHok I'.3 - Cxema nogkntoyeHus CAY-MI1 ana BbinonHeHua anroputma 12

Ecnun Bo Bpemsi paboTbl 04HOrO 13 HAacOCOB KOHTakTbl [IOM pa3omkHynuck Ha Bpemsi, 6onbluee
3agaHHoro, npubop cuuTaeT, YTO MPoM3OLLNa aBapusi U BKIOYaeT pesepBHbI Hacoc. [lpyu aTom
HencrnpaBHbIA HAacoC BbIKIOYaETCs, a cooTBeTCcTBYOWMIA emy ceeToauoa ("K1" wnu "K2") HaunHaeT
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MuraTb.
Ecnu B npouecce paboTbl BbIWM M3 cTposi o6a Hacoca, To HauyMHaloT Muratb oba ceeTogmona
"K1" n "K2".
Ha pucyHke .4 nokasaHo nonoxeHve nepembivek "Bx1", "Bx2", "Bx3" un "Bx4", Tpebyemoe ans
[aHHoro anropuTMa.

Mnarta nutannsa
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PucyHok I'.4

YcTaBkM 3afepXeKk U UX 3HaYeHUsl, YCTaHOBMEHHble B NMPMOOpPE MO yMOMYaHuio, NpUBEAEHb!
HWXe:

YcraBku 1-ro Hacoca:

— T1 = 30 cek — Bpemsi, B Te4EHME KOTOPOro Npw 3anycke ABUraTens Hacoca B faHHOM KaHane
He aHanM3unpylTCs NokasaHus AaTyvka gaBneHus;

— T3 = T4 = 2 cek — Bpemsi, B Te4eHne KOToporo npu paboTte aBuratensi Hacoca B AaHHOM
KaHane gonyckarTcsa "nposanbl” NoKasaHUM AaTynka AaBneHuns;

59



— T7 = 1T8 = 1 cek — ANUTENbHOCTb MEPUOLAOB BKIMHOYEHHOrO W BbIKMKOYEHHONO COCTOSIHUS
cBeToamoaa Hacoca npu HAMKauun oTkasa ero gsurartens.

YcTaBku 2-ro Hacoca:

—T13 = 30 ¢ — Bpewmsi, B TE4YEHNE KOTOPOro Npu 3anycke ABUraTens Hacoca B JaHHOM KaHarne He
aHanu3upylTCca NoKa3aHUs AaTynka AaBneHus,;

— T15 = T16 = 2 cek — BpeMsi, B Te4eHMe KOTOpOoro npu paboTe ABuratensi Hacoca B A4aHHOM
KaHarne JonyckarTcs "npoBasnbl” Moka3aHUn AaTymka OaBreHus;

— T19 = T20 = 1 ceKk — ANMTENbHOCTb NEPMOOOB BKIHOYEHHOTO U BbIKMKOYEHHOTO COCTOSHMS
cBeToaMoaa KaHana npu MHAMKauum oTkasa ero gsuratensi.

O6LwenpnbopHble yCTaBku:

AN NPaBUIbHOMO BbINOMHEHWUST anropuTMa AOMKHbI ObliTb YCTAHOBMEHbI 3HaYeHust T27 = 1 cex,
T28 = 0 cek.

Anroputm 13

ANroputMm Tak xe, Kak n anroputm 11 npegHasHaveH ANS ynpaBneHUs OCHOBHBIM U Pe3epBHbIM
HacoCoM B CYCTeMax BOAOCHAbXeHUs, BKoYaloLwmx B cebs ABa Hacoca v AaTyuK Hanmmums noToka.

Otnuumne coctouT B nornke paboTtbl pene 3. Pene 3 BkniovaeTcs Kaxabld pa3 Ha 3agaHHoe
BPEMSI MPW BKIIOYEHUN WY MEPEKMIoYeHNn HacocoB. Cxema MOAKMIOYEHNS] 3IEMEHTOB CUCTEMBI K
BXofam npubopa nokasaHa Ha pucyHke I.5.
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PucyHok I'5
TpeTbe pene B 3TOM anropuTMe MOXeT ObITb MCNOMb30BAHO AN NEPEKIOYEHNS CXeMbl MUTaHNA

HaCOCOB 13 3Be3bl B TPEYrosfibHMK Ha BpeM4d MnyckKa, ecrin 3Toro TpeGyiOT ycnoBua UX aKkcnnyatauuu,
nnn AOna cosfaHuna naysbl Mexay nepekni4vyeHnem HacocCoB, Heobxoaumon Ans Cpa6aTbIBaHl/1ﬂ

OTCEYHbIX KrnanaHoB.
Ha pucyHke I".7 noka3zaHo nonoxeHue nepemblyek "Bx1", "Bx2" n "Bx3", Tpebyemoe ans gaHHoro

anroputmMa.
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PucyHok I'.6

YcTaBku 3agepKek U UX 3HavyeHus, yCTaHOBIEHHble B Mpubope No ymonyaHuio, npvBedeHbl
HUXe:

YcraBku 1-ro Hacoca:

— T1 = 30 cek — Bpemsi, B Te4EHME KOTOPOro Npw 3anycke ABUraTens Hacoca B faHHOM KaHane
He aHanM3upylTcsl NokasaHusa AaTyvka gaBreHus;

— T3 = T4 = 2 cek — Bpemsi, B Te4eHne KOToporo npu paboTe aBuratensi Hacoca B AaHHOM
KaHane gonyckarTcsa "npoBanb!” NoKasaHUM AaTynka AaBneHuns;

— T5 = 3 cek — 3afaeT 3afepXKy BKIMOYEHUS HaMPSBKEHUS Ha [ABUraterb MO OTHOLUEHMIO K
BKITIOYEHWIO CUrHana Ha nepekrtoyeHne "TpeyronbHuK ) 38e3ga’ npu nycke aABuraTtens;

— T7 =1 cek, T8 = 1 cek — AnUTENbHOCTL NEPUOAOB BKITHOYEHHOIO U BbIKIMOYEHHOTO COCTOSIHUS
cBeToaModa Hacoca Npy UHAUKaLMKM 0TKasa ero ABuraTensi Hacoca.
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YcTaBku 2-ro Hacoca:

T13 = 30 cek — BpeMmsi, B Te4eHMe KOTOpPOro nNpw 3anycke ABuratens Hacoca B JaHHOM KaHare He
aHanuM3upylTcsa NokasaHus AaTyuka AaBrneHus;

T15 = T16 = 2 cek — BpeMsi, B TEYEHME KOTOPOro npu paboTte ABuratens Hacoca B AaHHOM
KaHane gonyckarTcs “nposanbl” NoKa3aHUn AaTymka gaBreHus;

T17 = 3 cek — 3agaeT 3a4epXKy BKMOYEHUS] HanpPsDKeHWs1 Ha OBuratenb Mo OTHOLUEHMIO K
BKITIOYEHWIO CUrHana Ha nepeksoyeHne "TpeyronbHuK ) 38e3ga” npu nycke ABuraTtens;

T19 = T20 = 1 cek — ANUTENbHOCTb MNEPUOOOB BKIIKOYEHHOrO U BbIKMHOYEHHOMO COCTOSIHWUM
CcBeToAMoAa KaHana Hacoca nNpy UHAMKauumn oTkasa ero gsuratens.

O6LwenpnbopHbIe YCTaBKM:

— 3agepxkn T25 = T27 = 20 cek — OTBEYalOT 3a UHTEPBan BPEMEHU, B TEYEHNE KOTOPOro npu
3anycke aBuratens Hacoca BblJaeTCa CUrHarn nepeknioyeHus "TpeyrornbHuK - 3Be3ga”’ B NepBoM M
BTOPOM KaHanax;

— T29 = 45 ¢, T30 = 50 cek — 3agalOT MHTepBanbl BpemeHu paboTbl 1-ro M 2-ro HacocoB,
COOTBETCTBEHHO; AN peanbHOn paboTbl AOMKHbI UMETb 3HAaYeHWs, Hanpumep, 24 n 24 vaca.

Anroputm 14

Anroputm npefgHasHadeH Ans ynpaBneHus 3)Ms Hacocamu, KaXabld U3 KOTOpbIX CHabXeH cBoMM
patuvkom pAaenenus (O1..03). OgHoBpemeHHo paboTaitoT ABa Hacoca M3 Tpex. Mo ucteveHun
3agaHHOro BpeMeHn (Hanpumep 12 4yacoB) MPOMCXOAMT nepekndeHne paboTarolimx HaAcoCoB MO
cxeme:

—> ”1_V|"v ”2_[;'" M’ 111 'ﬁ", lls-n" M !12_|7|"l !13_|7|"

12 yacoB

B cny4vyae BbiXxoda U3 CTposA noboro n3 paGOTaFOLLWIX HaCOCOB MO CuUrHany COOTBETCTBYIOLLEro
fatyvka [aBneHus BKIOYAeTCA TPEeTUN pesepBHbIA Hacoc. OcTaBlumecsi Hacochl pa60TaIOT He
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BbIKIIOYasACh A0 BMellaTenbCcTBa oneparopa uim Ao Bbixoaa u3 ctpos. O Bbixoge Hacoca M3 CTpos
CUrHanuanpyeT MUraHMem CooTBeTCTBYIOLWMIN ceeToamo ("K1", "K2", "K3").
CoeaunHeHne HacoCoB 1 AaTYMKOB C NPMOOPOM NOKa3aHo Ha pUCyHok IM.7.

Tymbnep "NYCK"
W NepeMbluka

02

Penel Pene2 Pene3

_| ’_/
S e I e M e i H

15(16(17| 18|19 20| 21| 22| 23| 24| 25| 26|27 |28

3|4(5|6|7|8|9]|10(11|112(13|14

1|2
[ — =
~220B

Hacoc1 At a3
Hacoc?2

=

Hacoc3

PucyHok I'.7

Tym6nep "TMYCK" BbINnonHseT yHKUMIO ANCTAHLUMOHHOIO BbIKMIOYATENS, a Takke MOoXeT OblTb
ncnonb3oBaH AN aBapuiiHON 3awwmThbl. B oTcyTCTBME HEOOXOAMMOCTM ANCTAHLMOHHOIO YnpaBneHus
Ha mecTe Tymbnepa (Bxog 4) cnegyeT yCTaHOBUTb NEPEMbIYKY.

Pacnonoxenve nepembivek "Bx1", "Bx2", "Bx3", "Bx4", Tpebyemoe pans paboTbl AaHHOro
anroputma, NpMBeAeHo Ha pUcyHok IM.8.
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Mnara nutanus
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PucyHok I'.8

YcTaBkn 3agepek U UX 3HaveHusl, yCTaHOBIEHHble B Mpubope No ymon4yaHuio, npvBeaeHbl
HUXKE.

YcTaBku 1-ro Hacoca:

T1 = 30 cek — Bpemsl, B Te4EHME KOTOPOro HEe aHanM3npyloTCcsa NokasaHusa gatyvka gasneHuns 41
npu 3anycke AsuraTens;

T3 = T4 = 2 cek — BpeMsi, B TEYEHNE KOTOPOro AOMNycKaeTcsl KpaTKOBPEMEHHOE 3aMblKaHue K
pa3MblkaHNe KOHTaKTOB AaTyuka gasnexus ("nposarnbl” noka3aHuii) BO BpeMsi paboTbl Hacoca;

T7 = T8 = 1 cek — AnMUTENbHOCTb MNEPUOAOB BKMIOYEHHONO U BbIKMIOYEHHONO COCTOSHUN
ceetogmoaa "K1" npu nHgmkauum otkasa Hacoca.

YcTaBku 2-ro Hacoca:

T13 = 30 cek — Bpemsi, B Te4YeHMEe KOTOPOro He aHanu3npyloTcs nokasaHusa fatyvka AasneHus
[2 npu 3anycke asuraTtens;
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T15 = T16 = 2 cek — BpeMs, B Te4EHNe KOTOPOro A0MyckaeTCsl KpaTKOBPEMEHHOE 3aMblkaHune 1
pa3mblkaHMEe KOHTaKTOB AaTyuka AaBneHus (“nposanbl” nokasaHuit) Bo BpeMsi paboTbl npubopa;

T19 = T20 = 1 cek — ANWUTENbHOCTb MEPUOLOB BKITHOYEHHOTO M BbIKMHOYEHHOMO COCTOSIHUN
ceeToamoda "K2" npu nHaukaumm oTkasa Hacoca.

YcTaBku 3-ro Hacoca:

T25 = 30 cek — Bpemsi, B Te4eHMEe KOTOPOro He aHanu3MpylTcs NokKa3aHus AaTyvka AaBneHus
3 npu 3anycke aBurartens;

T27 = T28 = 2 cek — BpeMsi, B Te4EHMEe KOTOPOro A0MNycKaeTCcst KpaTKOBPEMEHHOe 3aMblkaHne 1
pa3MblkaHne KOHTaKTOB AaTyuka Aasnexus ("nposarnbl” noka3aHuii) BO BpeMsi paboTbl Hacoca;

T35 = T36 = 1 cek — OANUTENbHOCTb MEPUOLOB BKITHOYEHHOTO M BbIKMHOYEHHOTO COCTOSIHUN
ceetogumoaa "K3" npu nHgmkauum otkasa Hacoca.

ObuwenpnbopHbIe YyCTaBKU:

T31 = T32 = 30 cek — ANMUTENbLHOCTb NepnoaoB paboTel HACOCOB;

T33 = T34 = 2T31 — 3agepxku, Heobxogumble Ans obecneyeHuss npaBunbHOW pPaboThbl
anropuTma npubopa;

T9 = 5 cek — Bpemsi, B Te4EHME KOTOPOro MPOUCXOAUT 3aepXKa BKMoYeHns 1-ro Hacoca nocrne
BKITIOYEHUS 2-T0;

T2 =T14 = T26 = 0, nockonbKy B paboTe 4aHHOIo anropuTMa He UCNoMb3yTCS.

Anroputm 15

AnNropuTM TaK e, kak U anroputm 11, npegHasHaveH Ans ynpaBneHusi OCHOBHLIM U Pe3epBHbIM
HacoCcoM B cUCTeMax BOAOCHabxeHus, BKMoYaoLwmx B cebs ABa Hacoca, AaTyvK Hanuuus noTtoka u
aBapUHYI CUrHanM3auuio.

OTnuyne coctouT B norvke paboTbl TpeTbero pene. Pene 3 BkntoyaeTcs Npu oTkase He o6omx
HacocoB, kak B anroputMe 11, a npu oTkase nboro M3 AByXx HacocoB. Cxema nogknoveHus
3M1EMEHTOB CUCTEMbI K BXxoAam npubopa nokasaHa Ha pucyHok IM.9.
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HAatuuk
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A3M

Penet Pene2  Pene3
]
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PucyHok I'.9

Pene 1 n 2 ynpaBnsioT paboToli OCHOBHOIO W pe3epBHOro Hacoca. Pene 3 Bkmovaet
curHanusaumio o6 aBapum OZHOrO M3 HacocoB. [atumk Hanmuuma notoka A3M nogkniovaeTtcs K
YyeTBEpPTOMY BXxoAy npubopa.

K nepsomy Bxogy MoxeT ObiTb nogknioyveH Tymbrnep (nepemblyka), 3amblkaHMe KOTOPOro
3arnyckaeT BbINOMHEHWEe anroputma.

Mocne BkntoveHust nutaHnst CAY-MI otTpabatbiBaeT 3agepxky BkrtodeHust TO, 3aTem nposepsieT
cocTosiHue Bxoaa 1 1, ecnu Tymbrep 3aMKHYT, BKIOYAET NepBbIil Hacoc.

Ecnn B TeyeHne 3apgaHHOro BpemeHun B Tpybe cospgaeTca Heobxoaumoe [aBrieHue, KOHTaKTbl
[aTtyvka [aBreHunst 3amblkaloTcsl, NEPBbI Hacoc npogormkaeT pabortaTtb. Mo ucteveHue 3agaHHOro
BpPeEMeHM pere 1 BbIKNOYaeTCs 1 BKIOYAETCS pere 2, ynpasnsiollee BTOpbIM Hacocom. Ecnu BTopoit
Hacoc WCMnpaBeH, KOHTaKTbl Aatyvka pfAaeneHns [OM ocTaHyTcs 3aMKHYTbIMW, BTOPOW Hacoc
npogorkaeTt paboTaTb.
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Yepes 3agaHHoe Bpems npubop BbIKMIOYUT pene 2 M BKMOYMT pene 1, obecneunBas
paBHOMEPHbI U3HOC OCHOBHOIO 1 PE3epPBHON0 HACOCOB.

Ecnu Bo Bpemsi paboTbl OQHOIO M3 HACOCOB KOHTaKThbl AaTyvka AaBneHns O3OM pasoMkHynuch Ha
Bpemsi, bonbluee 3agaHHOro, UNM BO BPeMS Mycka ABWratens Hacoca vepe3 3aJaHHOe BpeMs He
3aMKHYnMCb, MpMBop cyWTaeT, 4TO NpoM3oLINa aBapus 3anyckaemoro Hacoca, BblKniovaeT ero,
COOTBETCTBYIOLMIA aBapuiiHOMy Hacocy csetoguod "K1" wnm "K2" HaumHaeT mwuraTb, npu 3TOM
BKITIOYAETCA HAacoC, HaxOoAMBLUMINCH B BbIKITIIOYEHHOM cOCTOsHUW. [Ans curHanm3aumm o6 aBapuu
BKIIOYaETCs pere 1 CBETOANOA TpeTbero kaHana.

Ecnu B npouecce panbHenwer paboTbl npou3oLlen oTka3 U BTOPOro Hacoca, TO muratoT oba
ceetoamoga "K1" n "K2".

Ha pucyHke .10 nokasaHo nonoxeHue nepembivek "Bx1", "Bx2" u "Bx3", Tpebyemoe ans
[aHHOro anropuTMma.

Mnara nutanus
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PucyHok I'.10
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YcTaBKkM 3afepXeK U UX 3HAYEeHUsl, YCTAHOBMEHHble B NpMOOpe MO yMOMYaHuio, NpvBEAEHb!
HUXe:

YcTaBku 1-ro Hacoca:

— T1 = 30 cek — Bpems, B Te4EHME KOTOPOro Npw 3arnycke ABWUraTens Hacoca B JaHHOM KaHane
He aHanM3npylTCsa NoKa3aHus gaTynka AaBeHus;

— T3 = T4 = 2 cek — Bpemsi, B Te4yeHne KOToporo npu paboTe ABuraTtensi Hacoca B AaHHOM
KaHane JonyckarTcs "npoBanbl” MoKa3aHU AaTymka OaBreHus;

— T7 = T8 = 1 cek — ANUTENbHOCTb NEPUOLOB BKIMHOYEHHONO W BbIKMHOYEHHOrO COCTOSIHUN
cBeToamoaa Hacoca Npy MHAMKaUuM oTkasa ero AsuraTens.

YcTaBku 2-ro Hacoca:

T13 = 30 cek — BpeMmsi, B Te4eHMe KOTOPOro nNpwv 3anycke ABUratens Hacoca B JaHHOM KaHare He
aHanuM3upylTCcs NoKa3aHus AaTyuka AaBrneHus:;

T15 = T16 = 2 cek — BpeMsi, B Te4EeHME KOTOPOro npu paboTte ABuratens Hacoca B AaHHOM
KaHane gonyckaroTcs “nposanbl” MokasaHUn AaTymka gaBreHus;

T19 = T20 = 1 cek — ANWUTENbHOCTb MEPUOLOB BKITHOYEHHOTO W BbIKMHOYEHHOMO COCTOSIHUMN
cBeToAMoa Hacoca Npy UHAMKaLUuM oTkasa ero asuraTens.

O6LwenpnbopHble yCTaBKu:

— T25 = 45 cek, T26 = 50 cek — MHTepBanbl BpeMeHn paboTbl HACOCOB MEPBOrO M BTOPOro
KaHanoB; Ansi peanbHow paboTbl AOMKHLI UMETb 3HAYeHUs1, Hanpumep, 24 1 24 yaca.

Anroputm 16

OTOT anropuTM npefdHasHayeH Ans NOAAEPXKaHUS YPOBHA B €MKOCTM MO ABYM [AaTyvKam.
BbIkntoyeHe Hacoca NPOMCXOAWT MPW OCYLUEHUW OaTyvKa HWXKHEro YPOBHS, @ BKIKOYEHWE — MNpu
3aTonneHun BepxHero. Cuctema CooepXuT ABa Hacoca, KoTopble Ans obecnevyeHnss paBHOMEPHOCTH
n3Hoca BKrtovatoTcs npubopom no ovepenun. KoHTponb paboTocnocobHOCTM HacocoB BeaeTcsi Mo
[artymky Hanuuusa npotoka A3M.

Cxema noaknioyeHns aneMeHToB CUCTEMbI K BxoAam npubopa nokasaHa Ha pucyHke .11,
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PucyHok I'.11

[atumk BepxHEro ypoBHS MOAKOYAETCH K BTOPOMY BXOAy Mpubopa, AaTuvK HUKHErO YPOBHA — K
TpeTbemy. K nepBoMy Bxofdy MOXeT ObITb MoAKo4eH Tymbnep, 3aMkHyTOe COCTOSHUE KOTOPOro paspeLuaeT
HayaTb BbIMOrNHeHne anroputMa. latuvk Hannumnsa notoka IOM nogknoyaeTcs K YeTBepToMy BXoAy npubopa.

Penel n 2 ynpaensioT paboTol OCHOBHOIO U PE3epBHOMO HACOCOB

Mocne BkntoyeHus nutaHus CAY-MI1 otpabaTbiBaeT 3agepxky BkoveHuss TO a 3atem nposepsieT
cocTosiHue Bxofal. Ecrm Tymbriep 3amMKHYT, TO MPOBEPSIeTCA COCTOSHNE KOPOTKOro anekTpoda (sxopa 2). Ecrin
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KOPOTKWUM 3rneKTpoa, 3aMKHYT, TO BKIoMaeTcs perne 1, ynpaensiollee nepsbiM Hacocom. Ecnu B TeyeHve
3afjaHHOrO BpemeHn B Tpybe cosgaeTcs HeobXoavMmoe OaBrieHVe, KOHTaKTbl AaTyvka Hanuums notoka
3amblkaloTcs M 1- Hacoc paboTaeT [0 OCylUeHUst AaTymka HUKHero ypoBHs. B criegytowmin pas npwu
3anvBaHNN OaTyvKa BEPXHETO YPOBHS BKIMOYMTCS pene 2 1 ocyllaTb eMKOCTb ByaeT BTopol Hacoc. Takum
obpasom obecrneynBaeTcsi paBHOMEPHBI U3HOC OCHOBHOIO U pE3ePBHOTO HAcoca.

Ecnn Bo Bpemsi paboTbl OOHOrO M3 HacocoB KOHTakTbl OOM pa3omkHynucb Ha Bpemsi, Gonbluee
3afjaHHoro, MPMOOopP CYUTAET, YTO NMPOU3OLLINIA aBapUsi U BKIKOYAET pe3epBHbIN Hacoc. [Npun 9ToM HemcnpaeHbIv
Hacoc BbIKIOYaeTCs, @ CoOTBETCTBYOLLMIA eMy ceeToamog (“K1" nunum "K2") HaunHaeT muraTthb.

Ecnu B npouecce paboTbl BbILM U3 cTposi 0ba Hacoca, TO HauMHaKT Murate oba ceetoanoga "K1'" un
"K2", BkntoyaeTcs pene 3 n ceetoamos "K3".

Ha pucyHke I.12 nokasaHo nonoxeHvie nepemblivek "Bx1", "Bx2", "Bx3" u "Bx4", Tpebyemoe ans gaHHoro
anroputMa.

Mnara nutannsa
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YcTaBKkM 3afepXeKk U UX 3HAYEeHUsl, YCTAHOBMEHHble B NpMOOpe MO yMOMYaHui, NpyBEAEHbI
HUXe:

YcTaBku 1-ro Hacoca:

— T1 = 30 cek — Bpems, B Te4EHME KOTOPOro Npw 3arnycke ABWUraTens Hacoca B JaHHOM KaHane
He aHanM3npylTCsa NoKa3aHus gaTynka AaBeHus;

— T3 = T4 = 2 cek — HTepBan BpeMeHU, B Te4eHne KOToporo npu paboTte ABuratenst Hacoca B
[aHHOM KaHarne gonyckarTcs "nposanbl” NokasaHui AaTyvka OaBreHus;

— T7 = T8 = 1 cek — ANUTENbHOCTb NEPUOAOB BKIMHOYEHHOMO W BbIKNKOYEHHOrO COCTOSIHUN
cBeToamoaa Hacoca Npy MHAMKaUUM oTkasa ero agsuraTens.

YcTaBku 2-ro Hacoca:

— T13 = 30 cek — Bpems, B Te4eHUe KOTOPOro npu 3anycke ABuraTtens Hacoca B AaHHOM KaHane
He aHanM3npylTCs NoKa3aHUs JaTynka AaBNeHUs;

— T15 = T16 = 2 cek — BpeMmsi, B Te4eHNe KOTOporo npu paboTte Asuratens Hacoca B AaHHOM
KaHane fonyckarTcs “nposanbl” MokasaHUin AaTymka gaBreHus;

— T19 = T20 = 1 cek — ANWUTENbHOCTb MEPUOAOB BKIOYEHHOIO U BbIKIIIOYEHHOrO COCTOSIHWUM
CBETOAMOAA Hacoca Npu MHAUKauMM oTkasa ero apurartens.

O6LwenpnbopHble yCTaBKu:

ONS NPaBUIbHOMO BbINOMHEHMWS anropMTmMa AOIKHbI ObiTb YCTaHOBMAEHbI 3HavYeHns T27 = 1 cek,

T28 = 0 cek.

Anroputm 06

Anroputm 06 npefHasHaveH Anst ynpaBneHust TpemMsi He3aBUCUMbIMW Hacocamu, Kaxabll u3
KOTOpPbIX MOAAEPKMBAET YPOBEHb XUAKOCTU B OOHOW M3 TPeX eMKOCTEN MO MoKasaHUsiM AaT4MKOB
ypoBHs [1 ...[A3 (pucyHok M.13). laTunkmn ypoBHS noakntoveHsl ko Bxogam 1...3 npubopa.

Mpunbop MoxeT paboTaTb No ABYM TuMam NOrMku — npsiMmor u obpatHol. Ecnu yctaHoBneHa
nepeMblyka Ha Bxofe 4, To peanusyeTcs npsiMas floruka, ecnm nepemMbliyka Ha BxoZe 4 oTCyTCTByeT —
obpaTHas noruka.

MpumeuaHue - Bce Tpy Hacoca paboTaoT No 04HOMY TUMY FOTUKK.
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nepeknio-aTesb
TMNa NOXKA
Penel Pene2 Pene3 nz
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PucyHok I'.13

Mpu npsiMoll noeuke Hacoc BKMOYAETCS MPU pasMblkaHUM KOHTAKTOB [aTyvka, T.e. HAacoC HauvHaeT
HakauuBaTb B GaK XUAKOCTb TOTAa, Koraa ee ypoBEeHb ONYCTUTCS HUXKE YPOBHS KOHTAKTOB AaTumKa.

Mpn obpamHoli noeuke Hacoc BKMOYAETCH MPU 3aMblKaHWUM KOHTaKTOB [aT4yvka, T.e. Hacoc HauvHaeT
OTKa4MBaTb KUAKOCTb U3 EMKOCTM, KOraa €€ YPOBEHb CTAHET BbILLIE YPOBHSI KOHTAKTOB AaTyMKa.

[Mpu n3mMeHeHnn cocTosHUSA AaTumka Ha Bpemst, Borbluee 3a4aHHOTO (CM. 3aAePXKKN HIDKE), MPOUCXoauT
BKIMOYEHWE/BBIKMIOYEHME HAacoCa COrMacHO 3aaaHHoM noruke. MNpy M3MEHEHUM COCTOSIHWSI laTymMKa Ha Bpemst,
MeHbLLIee YCTaBKV 3a[ePXKN, COCTOSHUE HAacoca He MEHSIETCS.

Hanpumep, npy 3amMblkaHWM KOHTAKTOB AaTyuka Ha BpeMsi, bonbluee 7 cek (3Ha4eHne yCTaBKu 3a0epKi
no YMOMYaHuto) npy NpsiMon rorvke paboTaloLmii Hacoc 1 BbIKNovaeTcsl. Bkmountcs OH, eCnu KOHTaKTbl
fatuvka [1 6ynyT pasomkHyTbl Aorbliue 7 ¢ (Mo ymonvaHuto). AHanormyHbIM obpasom paboTatoT 1 apyrue
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HacocCbl.

nokasaHo Ha pucyHok I".14.

MonoxeHve nepembliyek «Bx1y», «Bx2», «Bx3» n «Bx4», Tpebyemoe ans pabotbl AaHHOrO anroputma,

Mnara nutaHusa
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YCTaBKu 3aiepXKEK U UX 3HAYEHUS!
— ansa 1-ro Hacoca — T1, T2;

— anga 2-ro Hacoca — T13, T14;

— ans 3-ro Hacoca — T25, T26.
3pecb

PucyHok I'.14
cneaywoLme:

— T1 = T13 = T25 = 7 cek (N0 ymMOn4yaHu0) — Bpemsi, B TEYEHME KOTOPOro He MpPOUCXoauT

n3meHeHve curHana ¢ 0 Ha 1 (BbIkn/BkI);
— T2 = T14 = T26 = 7 cek (N0 ymonyaHui) — BpeMs, B T€YeHWE KOTOPOro He NpOMCXOAUT

n3meHeHue curHana ¢ 1 Ha O (Bkn/BbIKI).
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3HayeHust ocTasnbHbIX YCTaBOK paBHbI 0, NOCKOJIbKY B pa60Te AaHHOro anroputMa OH1 He UCNosb3yrTCA.

Anroputm 17

Anroputvm 17 npegHasHaveH Anst ynpaBiieHUst HacOCHOW YCTaHOBKOW, CoAaepXallei Tpy NogatoLLmx
Hacoca, KOTopble BKMHOYAKTCA NMOOYEpenHO U paboTaloT Ha ofHy OOLLy0 MarucTparnb, NPy 9TOM KaXXabIi
Hacoc MMeeT CBOW COOCTBEHHbIN [aTyvK JaBreHUsl, 3amblKaHWe KOHTaKTOB KOTOPOro CBUAETENbCTBYET O
HopMarbHoM paboTe Hacoca. Cxema NoaKIYEHNs ANEMEHTOB CUCTEMBI K MPUGOpPY Takast xe, kak y CAY-MI1
14 (cm. puc. 44). NonoxeHre nepeMblyek nokasaHo Ha puc. 38.

B aBTOMaTu4eckom pexume oaHOBPEMEHHO paboTaeT TONbKO OAMH HacoC, MO UCTEYEHUM 3adaHHOro
BpPeMeHM paboTbl Hacoca NPOUCXOAUT €ro BbIKIOHYEHWE U BKIOYEHUE CriedytoLLero Hacoca B nopsigke: 1-1 —
2-n— 3- — 1-n — 2-i ... MNpwn BKIIOYEHUM Hacoca B paboTy B Te4eHue onpeaerieHHoro Bpemenm (ycrasku T1,
T13 n T25 ansa 1)ro, 2)ro n 3)ro HaCOCOB, COOTBETCTBEHHO) HE MPOU3BOAUTCS KOHTPOIb 3aMblKaHWS! KOHTaKTOB
JaTuvka JaBMeHust JaHHOro Hacoca Ansi Toro, YTobbl Hacoc Habpan Tpebyemble obopoTbl. Ecrin xe no
OKOHYaHMM [AHHOTO VMHTepBaria KOHTaKTbl JaTyvka AaBMNeHUst He 3aMKHYIMCb, TO MPOVCXOAWT GrioKMpoBKa
3TOr0 Hacoca, O YeM CUrHanuMaMpyeT MUraHMem COOTBETCTBYIOLUMIA cBeToamoA. locne yero BknovaeTcst
criegyloLWwyn no NOpsAKY U3 UMEIOLLIMXCS UCTIPaBHBLIX HAacocoB. TO e caMoe MpOMCXOQWT, ecrivi BO BpeMmst
paboTbl HACOCa KOHTaKTbI €ro AaTymka AaBneHus pasMbIKaloTCs Ha BpeMsl, bonbluee 3agaHHoro (ycrasku T3,
T15 1 T28 gns 1-ro, 2-ro 1 3-ro HACOCOB, COOTBETCTBEHHO).

B panbHeniem paboTatoT ABa OCTaBLUMXCS UCTPaBHbIX HAcoca.

Mpy BbIXOOE M3 CTPOS €elE OOHOro M3 OCTaBLUMXCH HAcOCOB MpogorkaeT pabotaTb mocnegHwn
MCNPaBHbIA HACOC, He BbIKIOYasACh.

YcTaBKky 3aepKeK U UX 3HaYEHUs], yCTaHOBINEHHbIE B MPUGOPE MO YMONYaHuIo, NpUBEAEHbI HKE.

YcraBku 1-ro Hacoca:

— T1 = 10 cek — BpeMsi, B TeYEHNE KOTOPOro He KOHTPONMPYETCS COCTOsIHWE JaTyvka AaBrieHns npu
BKITIOYEHMN HACOCa;

— T3 = T4 = 2 cek — Bpemsi, B TeYeHMe KOTOPOro AOMNycKaeTcsl KpaTKOBpEeMEHHOe pasMblkaHue
(3amMblikaH1e) KOHTaKTOB JAAaT4YMKOB AaBreHWst BO BpeMsi paboTbl Hacoca;

— T7 = T8 = 1 cek — ArUTEnNbHOCTb NEPUOAOB BKITIOYEHHOMO U BbIKIIOYEHHOTO COCTOSIHUA CBETOAMOAA
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Hacoca Nnpv MHAMKaLmMmn oTkasa AaHHOro Hacoca;

—T9=...=T12 =0, nockonbKy Npu paboTe AaHHOro anropyTMa OHW HE UCTMOSb3YHOTCS.

YcraBku 2-ro Hacoca:

— T13 = 10 cek — Bpemsi, B TEYEHVE KOTOPOrO HE KOHTPOIMPYETCA COCTOSIHWE AaTyvka AaBreHus npu
BKITIOYEHMWN HACOCa;

— T15 = T16 = 2 cek — Bpemsl, B Te4eHMe KOTOPOro AOMyCKaeTCsi pa3MblKaHMe KOHTAKTOB AaTyvka
[AaBneHns Bo Bpems paboTbl HAacoca;

—T19 = T20 = 1 cek — O IMTENBHOCTb NEPUOAOB BKIKOHYEHHOMO U BbIKIKOMEHHOMO COCTOSIHUA cBETOAMOoAa
Hacoca npu MHAVKaLmm OTkasa AaHHOro Hacoca;

—T21=...=T24 = 0, nockornbky Npu paboTe AaHHOrO arroprTMa OHW HE UCTIONb3YHOTCS.

YcraBku 3-ro Hacoca:

— T25 = 10 cek — Bpemsi, B Te4EHME KOTOPOro He KOHTPONMPYETCS COCTOsIHME AaTyvka AaBreHust npu
BKITIOYEHWN Hacoca;

— T27 = T28 = 2 cek — Bpemsl, B TEYEHME KOTOPOro [OMYyCKAeTCs pa3MblkaHWe KOHTaKTOB AaTyvka
[OaBneHus BO Bpemsi paboTbl HAacoCa;

— T29 — Bpems, B TeYeHVe KOTOPOro 3afepKvBaeTcs curHan GrnokMpoBkv Mpu oTkase 3-ro Hacoca;
Heobxoaumo anst obecneyeHns npaBunbHOM paboTkl anropntMa nprbopa;

BHumaHue! 3apepxky T29 nonb3oBaTento M3MEHsITb KaTeropuyeckn He pekomeHayeTcs!

— T35 =T36 = 1 cek — AnNMTENBHOCTbL NEPMOAOB BKIMKOUYEHHOIO Y BbIKIKOYEHHOIO COCTOSIHWIM CBETOAMOAA
Hacoca npy MHAMKaLUmMmM oTkasa AaHHOro Hacoca.

O6LLEenprbopHbIe yCcTaBKu:

—T31 =T32 = 30 cek — 4MTENbHOCTL NEPUOAOB paboThl HACOCOB;

Mpumeuanme - O6b4HO T31 =12 ... 24 yaca.

— T33 = T34 = 2T31 — 3agepxku, HeobxoauMble Ans obecneveHnst NpPaBUIbHON PaboTbl anropuTMa
npubopa.
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Anroputm 18

AnNroput™m npefHasHayeH Ans ynpaBneHWs HAaCOCHOW YCTaHOBKOW, COCTOSILLEN M3 ABYX HAcOCOB
(OCHOBHOrO M pe3epBHOr0), KoTopble paboTalT Ha OcCyleHWe eMKOCTU. [nsi KOHTpons YpoBHSA
XNOKOCTM B €MKOCTVM MCMONb3yeTcs ABa MOTPYXHbIX KOHAYKTOMETPUYECKMX AaTyumka — [[aTyuk
HWxHero ypoBHs [2, nogkntodeHHbId ko Bxogy2 npubopa, u paTumk BepxHero yposHs [3,
noaknoYeHHbIn ko Bxoagy3 (pucyHok IM.15).

OTnnyme paboTbl AaHHOrO anropuTMa OT APYrMX COCTOMT B OTCYTCTBUM AaTyMka AaBrieHns B
MarucTpanu, no COCTOSIHMIO KOHTaKTOB KOTOPOro cyasaT o6 wucnpaBHOCTM HacocoB. B pgaHHowm
yCTaHoOBKe [Ans OnpefeneHns WCNpaBHOCTM HAcoCOB Ucnonb3yeTcsi Hebonbluas KOHTPOnbHast
€eMKOCTb (CM. puc. 52), 4yepes KOTOPYIO HACOChI BbIKa4MBatOT XUAKOCTb. KOHTponbHas eMKOCTb nveet
KanubpoBaHHOEe CNVMBHOE OTBEPCTUE, U B HEW YCTAHOBMEH KOHAYKTOMETPUYECKUA AaTuunk yposHs [4,
NOAKIIOYEHHBIN KO Bxogy4 npubopa. AnekTpoabl AaTynka yCTaHaBNMBAKOTCA Ha BbICOTE, A0 KOTOPOW
OAMH UX HacOCOB HakayvBaeT XUAKOCTb 3a 3aAaHHoe Bpems. Ecnu 3a 3agaHHoe Bpems (T1 wnn T13)
anekTpoabl Aatyvka [4 3anvBaloTCa XUAKOCTbIO, TO Hacockl (Hacoc 1 unu 2, COOTBETCTBEHHO)
ncnpasHbl.

[pyron 0COGEHHOCTbIO AaHHON YCTaHOBKM SBMSETCH 3afepxka BKIOYEHMS Hacoca mnocrne
3anMBaHNs XWOKOCTbIO AaTyMKa BepxHero ypoBHs ([3).

Mpw BkNOYEHUN NUTaHUS NPUBOP KOHTPONMPYET COCTOSIHME BXOAa 3, T.e. NPOBEPSiET, OCYLUEHbI
anekTpoapl Aatyuvka [3, unu HeT. Ecnu KOHTaKkTbl AaTyMka 3aMKHYTbl, NPMOOP OTCYMTLIBAET BpeEMS
T25, nocne yero BkoyaeT Hacoc 1. ECnn KOHTaKTbl Pa3oMKHYTbI, TO XAET 3aMblKaHUs.
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BhIkrtoueHne Hacoca Npov3BoaUTCS MOCTe OCyLLIeHNs AaTymka [12.

B cnyyae HencnpaBHOCTM OCHOBHOMO Hacoca 1 pene 1 BbikmtovaeTcs, BKINOYaETCs pe3epBHbIA Hacoc 2,
ynpaensembin pene 2. OQHOBPEMEHHO BKIMOYAETCH pene 3, CUrHanmuavpyst O HemcnpaBHOCTU Hacoca. B
crny4ae BbIxofa 13 CTPosi Ntoboro Hacoca (OCHOBHOTO WMN Pe3epPBHOIO) COOTBETCTBYIOLLIA CBETOAMOA, («K1»
nnmn «K2») MuraeT ¢ 4acTOTON OAUH Pa3 B CEKYHAY.

Ko Bxogyl npvbopa MOAKMOuYeH AWMCTaHUMOHHBLIN BKtovaTenb (Tymbrniep «[MYCK»), BbIKmtovaowmn
paboTatoLmii HaCoC BHe 3aBUCUMOCTY OT COCTOSIHUSA AaT4YMKOB. [1pu BKMtoveHun AaHHOro Tymbriepa npubop
HaunHaeT paboTaTb aHanorMyHo paboTe npy BKIKOYEHUW MNUTaHWA npubopa, NpyM 3TOM CHUMAKOTCS
6nokvpoBkM € HepaboTalowmx HacocoB (ogHoro wmm  Agyx). [lpyu oTcyTCcTBMM HeobxogvmocT B
OVCTaHLUMOHHOM BbIKItOYaTene Ha KoHTakTbl 9 1 11 HeobxoanMMOo YCTaHOBUTL MOCTOSIHHYKO NMEpPeMbIYKY WIn
Tymbnep.

YcTaBkv 3aepek U UX 3HaYeHVs1, yCTaHOBMEHHbIE B NPUGOpPE Mo yMONYaHuto, NPUBEAEHbI HUXE.

YcraBku 1-ro Hacoca:

T1 = 30 cek — Bpemsi, B Te4YeHMe KOTOPOro AOMYyCcKaeTCA HesanvBaHWe anekTpodoB Aatuvka [4 npu
paboTte AaHHOro Hacoca (Bpems Ha pasroH Hacoca U 3arnosfiHeHUe eMKOCTW);

T3 = T15 = 5 cek — Bpems, B TEYEHMe KOTOPOro [OryCKaeTCsl KpaTKOBPEMEHHOE 3aMblKaHue
(pa3MblkaHVe) KOHTaKTOB AaTumka [14 («aHTuapebesr») npy paboTe AaHHOro Hacoca.

YcraBku 2-ro Hacoca:

T13 = 30 cek — BpeMsi, B TEYEHME KOTOPOrO [OMYCKAETCs He3anmBaHWe nekTpomoB AaTtyuvka [O4 npu
paboTe AaHHOro Hacoca (BPeMsi Ha Pa3roH Hacoca 1 3anofHEHNe eMKOCTH);

T4 = T16 = 5 cek — Bpemsl, B TeYeHMe KOTOPOro [JOMyCKAeTCs KPaTKOBPEMEHHOE 3aMblkaHue
(pa3MbikaHVe) KOHTaKTOB AaTuvka [14 («aHTuapebesr») npu paboTe AaHHOro Hacoca.

O6LLEeNpMOOPHbIE YCTaBKM:

TO = 16 cek — Bpemsl OT MOMEHTa BKITOYEHWs1 NUTaHUs npubopa A0 Hayana BbIMONHEHUS anropuTva;
HayaTb BbIMOSHATE anrOpPUTM A0 OKOHYaHWS 3aEPXXK MOXKHO HaxxaTtuem kHorku MPOT.
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T25 = 35 cek — Bpemsi OT MOMEHTa 3anvBaHusi AaTtyuka [12 BepxXHero ypoBHS 4O BKIKOYEHUS Hacoca
(cTonb Maroe 3HayeHVe MCMonb3yeTcst AN NPOBEPKU (DYHKLMOHMPOBaHUS npubopa nepen MOHTaXOM Ha
HaCOCHYH0 YCTaHOBKY;

3HayeHus ocTarnbHbIX 3a1EPXKEK U3MEHSTb HE PEKOMEHYETCS.

Bo wu3bexaHve wux nonspu3auMu OaTYMKOB W, BCINEACTBME 3TOMO, PE3KOr0 CHWDKEHUSI WX
YYBCTBMTENBbHOCTM OaT4YMK/ 3amUTbIBAOTCS OT Mpubopa nepeMeHHbIM HanpsbkeHuem. [Ons npasBunbHON
pabotbl npubopa Ha NEpeMEeHHOM TOKe HeobXooMMO Ha KOMMYTALWIOHHOM nrate npubopa ycTaHOBUTb
nepemMblvkm «3» Ans Bcex BXOAO0B («Bx1», Bx2», «Bx3» n «Bx4»).

Anroputm 20

AnroputM npegHasHadeH Ans NoAdepXaHus (OOnMBa) YPOBHSI XMOKOCTM B €MKOCTW, a Takke And
cUrHanM3aLym o NeperonHeHN 1 CUrHaNIM3aLmm Unn 3aLLmMTbl Hacoca OT Cyxoro xoda. Cxema NoaKMioveHNst
npeAcTaBneHa Ha puc. 53.

B emkocTM ycTaHaBnMBaeTCs NATUANEKTPOOHbLIN  KOHAYKTOMETpudeckud aatuuk. Ko Bxogy 1
MOAKIMIOYAETCA AMEKTPOZ, CyXOro XoAa, K BXoAam 2 1 3 NOAKIMIOHATCA AaTUMKN HKHETO 1 BepXHEro paboumx
YPOBHEW, COOTBETCTBEHHO, KO BXOAY 4 NMOAKIOMaeTcs anekTpozd nepenvisa. MsTbii anekTpon ocyLlecTsnseT
yHKUMIO obLuero.

Bbixog 1 npuGopa ocyLLeCTBNAET 3alUMTy Hacoca OT Cyxoro xoda (MocrnefoBaTenbHO BKIOYaeTCs B
Lenb ynpaeneHnst Hacocom). Bbixop 2 OCyLecTBRsieT BKIIOYEHWE Hacoca B 3aBMCMMOCTM OT YPOBHA B
eMKocTU (cuctema paboTaeT Ha JONMB OT HKHEro A0 BepxHero paboyero ypoBHsl). Beixog 3 ocyulecTensieT
CUTHaNM3aLmIo O nepenvee.

[ina npepoTBpaLLeHus NpexaeBpeMeHHOro cpabaTbiBaHWs 3aLLuUTbl OT CyXOro XoAa BBeAEHb! 3a4epXKu
Ha BKIMloYeHNe/oTKINYeHne pene 1 npyu cMayunBaHUM/OCyLLIEHUN AaTumKa «cyxoro xoga» (T1, T2).

[ina npenoTepalleHns npexaeBpeMeHHoro cpabaTbiBaHWs 3aLUMThl MPY NepenvBe BBeAEHb! 3aAepXKu
Ha BKIlo4eHne/oTKNoYeHne perne 3 Npy CMadYMBaHUW/OCYLLIEHN AaTuuka «aBapuinHoro nepenveax (T25, T26).
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PucyHok .16 PucyHok I'.17

Ha pucyHok I".17 yka3aHO NonoxeHue nepembidek «Bx1», «Bx2», «Bx3» n «Bx4».

YcTaBky 3aepKeK U UX 3HaYeHUs, yCTaHOBINEHHbIE B MPUBope Mo YMON4aHuto, NpuBeaeHb! HKE.

T1=5 cek — Bpemsi, B TEYEHME KOTOPOrO HE MPOUCXOAMUT 3aMblkaHusi pene 1 npy CMayMBaHUU JaTymka
«CYXOro XoAa»;

T2=5 cek — Bpems, B Te4eHMe KOTOPOro JOMycKaeTCs OCyLLEeHWe 3IeKTPOAOB AaTyMka «CyXoro xoda»
npw paboTte Hacoca;

T25=5 cek — Bpems OT MOMEHTa 3anvBaHuns AaTymka aBapyiHOro nepenmea Ao 3aMblkaHus pene 3;

T26=5 cek — BpeMs OT MOMEHTa OCyLLIEHUS AaTuMKa aBapuHOro Nepenviea Ao pasmbikaHus pene 3.
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Mpunoxenue [1. Tabnuuya nepeBoaa 4eCATUYHOroO Koaa B ABOUYHbIN

Ta6bnuua 0.1
0 | 00000000 64 | 01000000 128 | 10000000 192 | 11000000
1 | 00000001 65 | 01000001 129 | 10000001 193 | 11000001
2 | 00000010 66 | 01000010 130 | 10000010 194 | 11000010
3 | 00000011 67 | 01000011 131 | 10000011 195 | 11000011
4 | 00000100 68 | 01000100 132 | 10000100 196 | 11000100
5 | 00000101 69 | 01000101 133 | 10000101 197 | 11000101
6 | 00000110 70 | 01000110 134 | 10000110 198 | 11000110
7 00000111 71 01000111 135 | 10000111 199 | 11000111
8 | 00001000 72 | 01001000 136 | 10001000 200 | 11001000
9 | 00001001 73 | 01001001 137 | 10001001 201 | 11001001
10 | 00001010 74 | 01001010 138 | 10001010 202 | 11001010
11 | 00001011 75 01001011 139 | 10001011 203 | 11001011
12 | 00001100 76 | 01001100 140 | 10001100 204 | 11001100
13 | 00001101 77 01001101 141 | 10001101 205 | 11001101
14 | 00001110 78 01001110 142 | 10001110 206 | 11001110
15 | 00001111 79 01001111 143 | 10001111 207 | 11001111
16 | 00010000 80 | 01010000 144 | 10010000 208 | 11010000
17 | 00010001 81 | 01010001 145 | 10010001 209 | 11010001
18 | 00010010 82 | 01010010 146 | 10010010 210 | 11010010
19 | 00010011 83 01010011 147 | 10010011 211 | 11010011
20 | 00010100 84 | 01010100 148 | 10010100 212 | 11010100
21 | 00010101 85 01010101 149 | 10010101 213 | 11010101
22 | 00010110 86 01010110 150 | 10010110 214 | 11010110
23 | 00010111 87 01010111 151 | 10010111 215 | 11010111
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MpopomkeHue Tabnuubl 4.1

24 | 00011000 88 | 01011000 152 | 10011000 216 | 11011000
25 | 00011001 89 | 01011001 153 | 10011001 217 | 11011001
26 | 00011010 90 | 01011010 154 | 10011010 218 | 11011010
27 | 00011011 91 | 01011011 155 | 10011011 219 | 11011011
28 | 00011100 92 | 01011100 156 | 10011100 220 | 11011100
29 | 00011101 93 | 01011101 157 | 10011101 221 | 11011101
30 | 00011110 94 | 01011110 158 | 10011110 222 | 11011110
31 | 00011111 95 | 01011111 159 | 10011111 223 | 11011111
32 | 00100000 96 | 01100000 160 | 10100000 224 | 11100000
33 | 00100001 97 | 01100001 161 | 10100001 225 | 11100001
34 | 00100010 98 | 01100010 162 | 10100010 226 | 11100010
35 | 00100011 99 | 01100011 163 | 10100011 227 | 11100011
36 | 00100100 100 | 01100100 164 | 10100100 228 | 11100100
37 | 00100101 101 | 01100101 165 | 10100101 229 | 11100101
38 | 00100110 102 | 01100110 166 | 10100110 230 | 11100110
39 | 00100111 103 | 01100111 167 | 10100111 231 | 11100111
40 | 00101000 104 | 01101000 168 | 10101000 232 | 11101000
41 | 00101001 105 | 01101001 169 | 10101001 233 | 11101001
42 | 00101010 106 | 01101010 170 | 10101010 234 | 11101010
43 | 00101011 107 | 01101011 171 | 10101011 235 | 11101011
44 | 00101100 108 | 01101100 172 | 10101100 236 | 11101100
45 | 00101101 109 | 01101101 173 | 10101101 237 | 11101101
46 | 00101110 110 | 01101110 174 | 10101110 238 | 11101110
47 | 00101111 111 | 01101111 175 | 10101111 239 | 11101111
48 | 00110000 112 | 01110000 176 | 10110000 240 | 11110000
49 | 00110001 113 | 01110001 177 | 10110001 241 | 11110001
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OkKoH4aHue Tabnuubl .1

50 | 00110010 114 | 01110010 178 | 10110010 242 | 11110010
51 | 00110011 115 | 01110011 179 | 10110011 243 | 11110011
52 | 00110100 116 | 01110100 180 | 10110100 244 | 11110100
53 | 00110101 117 | 01110101 181 | 10110101 245 | 11110101
54 | 00110110 118 | 01110110 182 | 10110110 246 | 11110110
55 | 00110111 119 | 01110111 183 | 10110111 247 | 11110111
56 | 00111000 120 | 01111000 184 | 10111000 248 | 11111000
57 | 00111001 121 | 01111001 185 | 10111001 249 | 11111001
58 | 00111010 122 | 01111010 186 | 10111010 250 | 11111010
59 | 00111011 123 | 01111011 187 | 10111011 251 | 11111011
60 | 00111100 124 | 01111100 188 | 10111100 252 | 11111100
61 | 00111101 125 | 01111101 189 | 10111101 253 | 11111101
62 | 00111110 126 | 01111110 190 | 10111110 254 | 11111110
63 | 00111111 127 | 01111111 191 | 10111111 255 | 11111111
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INucT pernctpaunm nameHeHUn

Ne Homepa nucTtoB (cTp.) Bcero [ata Moanuckb
U3MEHEHUs1 | U3MeH. | 3aMeHeH | HOBbIX | aHHynup. | JINCTOB | BHeceHus
(cTp.)
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V) B

LieHTpanbHblit opuc:

111024, Mockea, 2-9 yn. QHTY3nacToB, A. 5, kopn. 5
Ten.: (495) 221-60-64 (MHOrokaHabHbii)
dakc: (495) 728-41-45
WWW.owen.ru
Otnen coObiTa: sales@owen.ru
Fpynna Tex. nogAepXku: support@owen.ru

Per. N 1466
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