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HacTtosawwmin MNacnopT n pykoBOACTBO MO 3KCMayaTaumm npeaHa3HayveHbl A 03HAaKOMJIEHUS
o6CcnyXu1BaloLLEero nepcoHasna ¢ yCTpomcTBOM, NPUHLMMIOM AEACTBUSA, KOHCTPYKUMEN, paboToi u
TexHn4yeckum obcnyxmeaHvem npubopa CAY-MIT.

Mpubop CAY-MI unarotaBnuBaeTcs ABYX MoauMdMKaLuWiA, OTAMYAOLMXCS OAPYr OT Apyra
TMNoM kopnyca. Ko nosiHoro HaseaHus npubopa NpuBeaeH HUXe:

CAY-MIMN-X.XX
KOHCTPYKTMBHOE MCMONHEHWE
AnropuTtm paboTbl npubopa

KOHCTpYKTUBHOE MCNOJIHEHUe:

H - kopnyc ansi HACTeHHOro KpenneHus; rabapuTtHole pasmepbl 130x105x65 MM; cTeneHb
3awmTbl Kopnyca 1P44.

L1 - kopnyc Ans WUTOBOro KpenneHus; rabaputHble pa3mepbl 96x96x70 MM; cTeneHb
3almMTbl KOpnyca CO CTOPOHbI NMLEBON NaHenu IP54.

Mpumep nonHoro Ha3BaHus npuGopa npu 3akase: CAY-MI-H.11.

[aBapuTHblE N NPUCOEANHUTESNbHBIE pPa3Mepbl NPUOOPOB 06eux Moaudukaumii NpuBeaeHbl B

npun. A.

1. HASBHAYEHUE

1.1. Npubop CAY-MI1 npegHasHayeH Ofig co3gaHusl CUCTEM aBTOMATM3aUUKN TEXHOMOMM-
YeCKMX MPOLLECCOB, CBA3AHHbIX C KOHTPOMEM U NOAAEPXaHMEM 3a0aHHOIO YPOBHS XUAKUX WU
CbIMy4Ynx BELLECTB B Pa3/IM4HOrO poAa pe3epByapax, EMKOCTSAX, KOHTEMHepax W T.M.

1.2. KOHTpONb YpPOBHS OCYLLECTBASETCS NMPU NOMOLLM YETbIPEX MOAKMIOYAEMbIX KO BXOOaM
npnbopa [aTiMKOB, KOTOPbLIE YCTaHaB/MBAIOTCS MONb30BaTeNeM B pe3epByape Ha 3afaHHbIX
YCNOBUSIMU TEXHOJIOMMYECKOrO npoLecca oTMeTkax. s Bu3yanbHOro KOHTpons 3a cpabaTtbiBa-
HMEM JATYMKOB Ha NMLLEBOI NaHenn npubopa NpeaycMOTPEHbI YHETLIPE CBETOAMOAHBIX MHAMKA-
TOpa, 3acBeTka KaxAoro M3 KOTOPbIX CUrHanu3vMpyeT o cpabaTbiBaHUM COOTBETCTBYIOLLErO
naTyuka.

1.3. Mpu NpyMeHeHN COOTBETCTBYIOLLLErO anroputMa Npubop MoXeT ObiTb MPUMEHEH A5
yrnpasneHns rpynnol noaaloLmx HACOCOB B CUCTEMAX rOPSYEro U XO0AHOM0 BOAOCHAOXEHUS.

1.4. B xayecTBe BXOAHbIX AATYNKOB MOTYT ObITb MPUMEHEHbI:

— KOHAYKTOMETpUYeckme (KOHTPONMpYoLLMe CTeneHb 3N1eKTPONPOBOAHOCTU Cpeabl) 30HAbI;
— aKTUBHbIE OATYMKU C BbIXOLHBLIMWU KAOYAMW N—p-—-N-TUNa;

— MEexaHW4eckme KOHTaKTHble YCTPOMCTBA;

[aT4YMKN Hanuums pgaenenus tuna JOM.



1.5. Ans ynpaBneHus TEXHONOrn4ecknum o6opyanoBaHmemM Npubop OCHALLLEH TPEMS BCTPOEH-
HbIMW 3NEKTPOMArHUTHLIMW pene.

PaboTa kaxaoro pefie MOXeT OCYLLLECTBATLCS Kak B aBTOMATUYECKOM PEXUME (N0 curHanam
[aTynKoB), TaK M MO KOMaHAAM orepaTtopa (0T BCTPOEHHbIX KHOMOK PYYHOro ynpaBneHus Ha
nepeaHer naHenu npudopa). ANropntM paboTbl pesie B aBTOMaTUYECKOM pexnume onpenensercs
npv 3akase nNpubopa 1N 3anvcbiBaeTCsl Nosb3oBaTesieM U3 KOMMboTepPa NPY NOMOLLM cheum-
anbHoro kabens.

1.6. YcnoBusa akcnayataumm:

— 3aKpbITble B3pbIBOOE30MACHbIE MOMELLEHNS 6e3 arpeCcCUMBHLIX MAPOB U ra30B;

— Temneparypa okpyxatoLiero sosayxa ot + 5°C go + 50°C;

BEPXHWUI Npeaen 0THOCUTENbHOW BnaxHocTu Bodayxa 80 % npu 35 °C 1 6onee HU3KMX
TemnepaTtypax 6e3 KoHAeHcauun Bnaru;
— aTtmocdepHoe gasneHne oT 86 oo 106,7 klMa.

2. TEXHUYECKUE XAPAKTEPUCTUKU

OCHOBHbIE TEXHMYECKME XapakTepucTuku npubopa CAY-MI npueeneHbl B T1abn.1.

Tabnuua 1

HanmeHoBaHune

3HauyeHne

HoMuHanbHOe HanpsikeHue nuTaHus npubopa

220B50 'y,

,D,OI'IyCTVIMbIe OTKJIOHEHUSA HaANpPAXeHNa NUTaHusa
OT HOMWUHaJIbHOIo 3Ha4YeHuda

+10 %...-15 %

MoTpebnsemas MOLWHOCTb, He Gonee

4 BA

KonnyecTtso BXOA0B

4

HanpsixkeHne BCTPOEHHOrO B npubop
MCTOYHMKA MUTAHWSA aKTUBHBLIX AATYMKOB

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

KonunyectBo BbIXOOHbIX pene 3
JonyctnumMas Harpyska Ha KOHTaKTbl pene 8 A
(npwn HanpsxeHnn 220B n cos ¢ >0,4)

Macca npubopa, He Gonee 0,7 kr

BHUMAHME! MakcumansHoe AonyCcTMMOE HanpsiXxeHue Ha Bxoge — 5 B.




3.YCTPOUCTBOUPABOTANPUBOPA SHEpProHe3aBMCHMON NamMaT anropuTMOM, a Takxke AN NprYemMa U KONMpOoBaHWs anroputMa us

apyroro npubopa CAY-MI1 nnn KomnbloTepa;

3.1. DyHKUMOHaNbHas cxema Onpoo aarnKos B”hf:&‘gg;”' — BbIXOAHbIE 3JIEKTPOMArHUTHbIE peJie, NpeaHa3Ha4yeHHble ANS YNPaBfeHUs UCMNONHUTESb-
npu6opa | norukm 7] re HbIMU MExaHu3Mamu;

B”AT - — CBEeToAMOAHbIE UHAMKATOPbLI, CryXalme ons oTobpaxeHus MHGopmaLmMm O COCTOSHUN
3.1.1. ®dyHKUMOHanbHasa cxema npubopa 2] [ATYMKOB, BbIXOOHBIX pene u pexumax pabotsl npubopa.

CAY-MI1 npenctaBneHa Ha puc. 1. -
723 3.1.2. BxogHble ycTpoACTBa

B cocras npuGopa BxOAAT: [y 3.1.2.1. Npubop UMeeT YeTbipe Bxoaa K KaxaoMy U3 KOTOPbIX MOTYT ObiTb MOAKIIOYEHDI:

— BXofAHble ycTpovicTea BY1...BY4, npepgHas- BX;_E - -1-e. 1. TIproop P A AoMy P yr A ’
HayeHHble A1 MpUeMa CUrHan0B JATYMNKOB, k2" — KOHAYKTOMETPUHECKME 30HAbI,

CPABHEHWS BENMUMHbBI NPUHSTOFO CUTHANA C - v o — MO3UCTOPbI, TEPMUCTOPbLI MU Apyrue pesmcm%Hble [aTynkm Temne?aTypnjl; )
3a1aHHBIM 1 BLIAAYM Ha 670K NPOrpaMmMu- Bx3¢ — [aTyuKK, VMEIOLLME Ha BbIXOAE (TpaH3VICTOvabII/I KJIO4 N—p—n-Tuna, "CyXOWM KOHTaKT
PYeMOii  NIOTMKM COOTBETCTBYIOLLErO J0TU- g (kHOMKa, NepeksoYaTenb U T.M.), aHanoroBblil curHan B Buae toka 0...20, 4...20 unn 0...5 MA
yeckoro yposHs (0 nnam 1); mnn Hanpskexus 0...5 B).

53 ~ ®dyHKUMOHaNbHasA CXxema O4HOro U3 YeTblpex BXOOHbIX YCTPOMCTB nokasaHa Ha puc. 2.

— 610K NPOrpamMmMupyemMori J0rvuky, nNpeg- BX_4 ¥ 'f3' Kaxxpoe BXogHOE YCTPOMCTBO MMEET HAbop U3 TPEX NMepPEMbIYEK, KOTOPbIE A0JXKHbI ObITh
Ha3HAYEHHbIN NS GOpMUPOBaHUSA cur- 2] [] Snopro- © yOaneHsl Unu onpeaeneHHsiM 06pa3om yCTaHOBMIEHbI B 3aBMCUMOCTM OT TUMa NOAKIOYEHHOIO
HanoB ynpaBfieHUs BbIXOAHbLIMU pene no Uon4 (0- 5 B) Hesasuoua K BXoAy gatyvka. MNepembluky HAXoOsaTCs Ha 3afHel nnate, PsSAOM C BXOOHBIM KEMMHUKOM
NMPUHATBIM OT BXOAHbIX YCTPOWCTB CUrHa- 256 yposneit npubopa.
namM B COOTBETCTBMU C 3aMUCAHHbLIM B €ro I [ns BblZa4YM NOrMYECKUX CUrHanoB Ha O510K NPOrpaMMUPYeMON NOTUKU KaX[a0e BXOAHOEe

Puc. 1 38:,:'3{::3:"8 YCTPOWCTBO COAEPXUT KOMMapaTop, KOTOPLIA CPaBHMBAET HaMpPsKEHWE CUrHana, NoCTynaloLLero



CAYy-MI
0rnpocC AaT4NKOB
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1MKD 24K “3”

Bx.1 I— 1|

620K K YCTPOMCTBY
CpaBHEHMs!

Puc. 2. ®dyHkuuoHanbHasi cxema BXOAHOro yctporictea 1

Ha ero Bxoa (U, .) C HanpaXeHWeM OMOpHOro MCTOYHMKE (Uonop_) M NP BbIMOJIHEHUU YCNOBUSA
U,, < U, Nepekiioyaetcs B MpOTUBOMOJIOXHOE COCTOsIHNE. I3MEHEHWE BXOLHOIO curHana,
obecnednBaioulee BbinonHeHne ycnosua U, < U, npoucxoamuT npu cpabaTbiBaHNN COOTBET-

onop.’
CTBylOwlero gardumka.

B npubope npegycMoTpeHa ctyneHyartas (256 yposHei B amanasoHe 0-5 B) perynuposka
HanpsxeHus U, , NO3BONSIOLASA U3BMEHATH YYBCTBUTESNIbHOCTb KOMMNAPATOPOB. STO HEOOX0AMN-
MO 0151 HACTPOWMKN BXOO0B Ha paboTy C PasfiyHbIMU MO CTENeHU 31eKTPONPOBOAHOCTU Xna-
KOCTSIMU MAW AN YCTAHOBKM MOPOrOBOW BENWYMHBLI TOKA MPU MCMONb30BaHUM JATYMKOB C
HOPMUPYIOLWMMN Npeobpa3oBaTefiiMn Ha BbIXOAE.

HacTtporika HanpsxeHus Uomp_ NPON3BOANTCA ON1 KaXA0ro BxoAa B OTAENIbHOCTW.

K BbIXO4aM KOMMNapaToOpOB MNOAKIOYEHbI CBETOAMOAbI, CUrHaNM3upylowme o cpabatbiBa-
HUM COOTBETCTBYIOLLMX OATYMKOB.

3.1.2.2. KoHayKTOMETpnYecKne 30HAbI NPUMEHSIOTCS A5 KOHTPONS YPOBHS XMUOKO-
cTen, obnagaloLlmnx 3N1eKTPMYeckon NpoBOANMOCTbLIO. K TakMM XMOKOCTAM OTHOCATCS pa-
CTBOPbI KMCNOT M LENOoYen, pacniaBieHHble MeTabl, BOAA M BOOHbIE PacTBOpbI CONEN,
nuuieBble MPOAYKThl, MOJIOKO M T.n. KoHAYKTOMEeTpuYeckne 30HAbl B MPOCTENLIEM ClyyYae
npeacTaBnsioT cobo M30NMPOBaHHbIE APYr OT Apyra MeTannyeckme 3NeKTpoabl, BbiNos-
HEHHble N3 KOPPO3NEeCcTonkoro matepuana. OguH U3 3N1eKTPOAOB ABNAETCA 0OLWNM Aa BCcel
cxeMbl KOHTponsi. OH yCTaHaBNMBaEeTCS B pe3epByape Tak, 4ToObl paboyas 4acTb aneKkTpoaa
Haxoamnach B MOCTOSAHHOM KOHTaKTe C XMAKOCTbIO BO BCEM AMana30He KOHTPOS (OT HUXHEro
YPOBHSI 1O BEPXHErO BKJIKOYUTENILHO). DTOT 9NEKTPOL MOXeT ObiTb NMOAKIIOYEH K KOHTAKTYy
"o6wuii" noboro M3 YeTblpex BXOA0B npubopa, MNOCKOJbKY OHU rajbBaHUYECKU CBSA3aHbI
Mexnay coboi.

npumeqal-me. |_|pl/l KOHTPO1E YPOBHA B METAJNIMHECKOM pe3epByape eroKkopnyc MOXeT ObITb MCNOSIb30BaH B
Ka‘-IECTBeo6LLI.eF03J1€KTpO.D.a.



OcTanbHble aNeKTPOAbl ABASIOT-
cs curHanbHeiMy. OHM pacnonaraT-
CSl HA COOTBETCTBYIOLLIMX CBOEMY Ha-
3HAYEHUIO YPOBHSIX U NOAK/IOYAIOTCS K
CUrHanbHbIM BXoAam npubopa.

Mprvmepbl yCTAHOBKN KOHAYKTO-
MEeTPUYECKUX 30HA0B Ha 0ObekTax
npencTaBfieHbl Ha puc. 3.

Mo mepe 3anonHeHus pesepaya-
pa 3anekTpoAbl CONpmUKacalTCs C Xuna-
KOCTbIO, MPONCXOANT 3aMbIKaHME 3ekK-
TPUYECKUX Lieneinn mexay obwmm wu
COOTBETCTBYIOLWUMN CUTHANBHBIMU

O6wmin CurHanbHbie CurHanbHbie
anekTpon, AneKTpaAL! anexTpank!
HemeTannuqeckuii
pesepsyap
Puc. 3

O6wmin
anekTpon,

MeTannndeckuit
pesepsyap

BXoZamu npubopa, pukcupyeMoe BXOAHbIMU YCTPOWCTBAMMU Kak AOCTUMXEHVE 3aJaHHbIX YPOB-
Hell. Cxema NoaKIIoHEHNs KOHAYKTOMETPUYECKOro 30HAa K Npubopy npuBedeHa Ha puc. 4.

10

CAY-MN
0npoc gat4ymkoB
o ok o nn
o+ 1o 58,251
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K YCTPONCTBY
CpaBHeHUs

i
H

L_R XNOKOCTU

Puc. 4. Cxema noaxknioyeHus KOHAYKTOMETPUYEeCKOro 3oHaa
(c pacnonoxeHuem nepemMbivek)

[Ons noBblleHNs YYBCTBUTENIbHOCTM U [A0OJIFOBEYHOCTU KOHAYKTOMETPUYECKMX 30HO0B
HEeobOX0AMMO MepPeBECTV COOTBETCTBYIOLLME BXOAbl Mpubopa B Pexum nNUTaHUs AaTYnKOB
nepemMeHHbIM HanpsbkeHnem. [1ns aToro Heo6xoANMO yaanuTb nepemMbidky “1” cooTBETCTBY-
I0WEero BXOOHOro yCTPOMCTBA.

Mpuv noakoYeHnn gatymnka noboro Apyroro TMna nepemblyka “1” nonxHa OblTb YCTAHOBNEHA.

11



Ons nameHeHnss 4yBCTBUTENBHOCTM BXOAA B 3aBUCUMOCTM OT 3IEKTPONPOBOAHOCTN KOHTPO-
JIMPYeMOW XUAKOCTU yCTaHaBIMBaETCsa ofAHa 13 nepembldek “2” unn “3”. Ons KoHTpons o6bl4HOM
BOZIONPOBOAHOM BOAbBI M APYrUX XWUOKOCTEN, o6nafalowmx OTHOCUTENBHO HU3KMM COMPOTUBAE-
HUEeM, yCTaHaBAMBaEeTCs nepembluka “2”, ans Xuakoctei, obnagalolmx BbICOKMM COMPOTUBIE-
HMem — nepembiyka “3”.

BHUMAHME! KoHaoyKkTOMETprUYeckuin cnocob KOHTPOJSS MOXET oka3aTbCst HeaddeEKTMB-
HbIM, €CI1 BMECTO XWAKOCTU MCMOJNIb3yeTCa CyCneH3ns unn amynbcus. MNpu akcnayataumm ms
CYCMEH3NN UM 3MYJIbCUN HA INEKTPOAb! AAaTYMKOB MOFYT BbIAENATLCS YaCTuLbl, NPUBOAALLMNE K
X N30NAUUN.

3.1.2.3. B pape cnydyaeB Oisi KOHTPOAS YPOBHS MOryT ObiTb MCMNOJIb30BaHbl aKTUBHbIE
AaTYUKU (EMKOCTHbIE, UHAYKTUBHbIE, ONTUYECKME U T.M.) C BbIXOAHBIMU KJTIO4aMU N—p—n-TuUna.

Jatunkm aToro tmna npeobpasyioT npoucxopsilume nog BAUSHUEM BHeLHUX (GakTopoB
M3MEHEHNSI COOTBETCTBYIOLLMX BXOLHbLIX MapamMeTpoB (MHOYKTUBHOCTW, €MKOCTM U T.M.) B
ckaykoobpa3Hoe M3MEeHeHMe MPOBOAMMOCTU  UX BbIXOOHbLIX TPAH3UCTOPHBIX KIOYei.

Ons HopmanbHoM paboTtbl npubopa CAY-MI1 BbiIXOAHbIE KMOYM OATYMKOB AOMKHbI (MpY
LOCTVXEHUN BELLECTBOM KOHTPOMPYEMOIO YPOBHS) MEePeKioyaTbCs U3 3aKpbITOr0 COCTOSIHUS B
OTKPbITOE.

3ToMy TpebOBaHUMIO yOOBNETBOPSIOT, HAMPUMEP, BECKOHTAKTHLIE EMKOCTHbIE BbIKJIOYATENN
BB51.18M.65.10.2.1.K (nnn B61.30M.75.10.2.1.K), kOTOpble MOryT 6bITb MCMOJIb30BaHbI A1 KOHT-
PONS YPOBHS PA3/IMYHbIX BELLECTB, B TOM YMC/E ANINEKTPUHECKMX XUAKOCTEN, a TakKe NOPOLLKO-
06pasHbIX UK cbinyyrx Mmatepuanos. CpabaTtbiBaHNe 3TUX YCTPOMCTB NPOUCXOANT N3-3a UBMEHE-

12

HUSI X BXOOHO 311EKTPUHECKOM EMKOCTW NPY NOSIBIEHMM B aKTUBHOW 061aCTV AaTymka KOHTPOn-
pyemoro BewecTtsa. [py cpabaTtbiBaHUM AaTymKa (Yepes ero BbIXOAHOW KJTo4) MPOUCXOANT 3aMbl-
KaHWe 3NeKTPUYECKON LLenu Mexay COOTBETCTBYIOLLMM CUMHaNbHbIM BXOAOM npubopa 1 obLueri
TOYKOW CXEeMbl, HTO U PUKCUPYETCS Kak AOCTUXEHNE 3a4aHHOIO YPOBHS.

Mpn ncnonb3oBaHMN EMKOCTHBIX BbIKJIlOYATENEN CnesyeT MMeTh B BUAY, HTO B COOTBETCTBUE
C TEXHMYECKOWN [IOKYMEHTaLMel Ha 3TU YCTPOCTBA paccTosHne cpabaTbiBaHWS OT aKTUBHOW 30HbI
[aryvka Ao KOHTPONMPYEMOro OObekTa OMNpenensieTcs:

— ONs MEeTanNoB — B OCHOBHOM PAcCTOSIHMEM A0 MJIOCKOCTVM METanna;

— AN ANSNEKTPUKOB — BEJIMYMHOWN OU3NEKTPUYECKOl MOCTOSIHHOW BeLLecTBa € U ero
TOJILLMHOM (NPU YBENNYEHUN € PACCTOsIHME cpabaTbiBaHUS BO3pPaACTaeT). ITO 0OCTOATENLCTBO
MO3BONSIET KOHTPOIMPOBATL HANINYME XUOKUX U CbIMyYnX NPOAYKTOB B 30HE AENCTBUSA AaTynka 6e3
NPSMOro KOHTaKTa C HAMU Yepe3 ANSNIEKTPUYECKYIO CTEHKY, YTO OCOOEHHO BaxHO npu paboTte ¢
arpeccrBHbIMM BeLLECTBaAMMU.

MNMuTaHne akTUBHbLIX AATYNKOB OCYLLLECTBIISIETCS OT BCTPOEHHOIO B NPUOOP MCTOYHUKA NOCTO-
SIHHOrO Toka HanpsixeHneM 12 B unu oT BHeLwHero 6noka nutaHus (puc. 5).

[nsa paboTbl C faT4MKaMMM 3TOrO TUMA HA COOTBETCTBYIOLLLEM BXOOHOM YCTPOMCTBE OOMKHbI
ObITb yCTaHOBMEHbI NepemMblyky "1 n "2".

13
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CAY-MN

0npoC AaTHMKOB

U=+5B
MOCTOAHHOE

Puc. 5. Cxema
noaxKnioYeHus em-
KOCTHbIX BbIKJllO4a-

Tenemn

K YCTpOWCTBY
CpaBHeHNst

3.1.2.4. K npnbopy Takke MOryT 6biTb NOAKIOUYEHBI AATYUKN, BbIXOAHBIM CUTHAIOM KOTOPbIX
ABNSETCA 3aMblkaHNE MeXaHMYeCKUX KOHTakKToB. [pu cpabatbiBaHMM partyvka (4epes ero
BbIXOJHbIE KOHTaKTbl) MPONCXOAUT 3aMblKaHUE 31EKTPUYHECKON Lenu Mexay oOLLein TOUKOM CXEMBI
1 COOTBETCTBYIOLUMM CUrHaNbHBIM BXOAOM, YTO U PUKCUpPYeTcs NpnubopoMm.

Takve patyvkm (Tmna A3M) MOryT npuMMeHsTbCS AN KOHTpons paboTocnocobHOCTH
HacoCOB B CMCTeMax BOAOCHabGXeHMUsl, a Takke ANsi KOHTPONS YPOBHSI Pa3nunyHbIX Mo GU3nKo-
XMMNYECKOMY COCTaBY XWAOKOCTEN, B YyCTPOWMCTBAX NOMIaBKOBOro TUNa.

BmecTo JaunkoB 3TOro Tmna
K Bxopam npubopa MoryTt 6biTb
NOAKOYEHb! KHOMOYHbIE MYNbThbI
vnn Tym0nepsl, Ans 3anycka, oc-
TaHOBKW WAN U3MEHEHUS xopa
BbINOJIHEHWNS NpoLiecca.

Cxema noakIoyYeHns patum-
KOB C MeXaHM4YeCKMMMK KOHTakTa-
MW Ha BbIXO4e npuBefeHa Ha
puc. 6.

Ona paboTtbl ¢ paTynkamm
3TOro TMMNa Ha COOTBETCTBYIO-
uemM BXOQHOM YyCTPOWCTBE O0N-
XHbl OblTb YCTAHOBJIEHbI Ne-
pemMbidkn “1” n “2”7,

Bx.1

1

CAY-MnN
0npoc AaT4MKoB

“qn ; wgn U=+5B
L. 0K L. MNOCTOsAHHOE
o+—"1—o
1mkP 24K g
F—{——
620K K YCTPONCTBY
CpaBHEeHUs

Puc. 6. Cxema noaknio4eHUs [aT4YMKOB
C MeXaHU4YeCKMMU KOHTaKTaMu Ha BbiXoge
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3.1.2.5. MHOrve patyukm pasfanyHbiX GU3NYECKUX BEIMYUH OCHALLEHbl HOPMUPYIOLLMMN
npeobpasoBaTtensiMy, KOTOPblE MNPEBPALLAIOT CUrHAN NepPBUYHOrO npeobpasoBaTtens (TepmMona-
pbl, TEPMOMETPA CONPOTUBIIEHNS], MAHOMETPA U T. M.) B YHUPULUPOBAHHbIA CUrHa NOCTOSAH-
Horo Toka 0...5 MA, 0...20 MA, 4...20 MA. lNutaHne HopMupylowWwmMx npeobpasoBaTtenei
OCYLLECTBIAETCS OT BCTPOEHHOr0 B NPUOOP MCTOYHMKA MOCTOSIHHOMO TOKa HanpsXxeHrem 12 B nam
OT BHELUHEro 6s10ka NUTaHns.

Ana npuema cur-
Hana C OaTynkoB 3TOro
TMNaK COOTBETCTRYIOLLE-
My Bxoay npubopa He-
06X0ANUMO MOAKIOUYUTL
Harpy304HbIA Pe3nNCTop
Tak, Kak rnokas3aHo Ha
puc. 7.

Tok (0-20mA)

Ry

0OnpocC gaTtymMkos

aqn U=+5B
1 won
L. 10K 2 MOCTOsIHHOE
o+—"F—o
1vKD 24K gy
I
620K K YCTPOWCTBY

CpaBHeHVs

Puc. 7. NopknioyeHue [aT4UKOB
C YHUPULUPOBAHHBIM CUFHaJNIOM
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CAY-MN

HomuHan pesuctopa BeibupaeTcs cnegylomm obpasom:

Tok, MA HomwuHan pesuctopa, Om
0..5 1000
0...20,4...20 240

Mepemblykn “2” n”3” poMxHbl ObITh yaaneHbl, nepembldka “1” - yctaHoBneHa.

3.1.2.6. Pe3uncTopsbl, n3MeHSIOLWME CBOE CONPOTUBNEHNE B 3aBUCMMOCTM OT Temnepartypsbl
Mo HENMHENHOMY 3aKOHY (MO3MCTOPbI, TEPMUCTOPSI), YaCTO BCTPaUBAIOT, HAMPUMEP, B 0BOMOTKU
anekTpoasuraTtenen n UCNosb3yloT B KA4ECTBE JATYMKOB TeMnepaTypbl A8 3aLUTHOro OTKIIIO-
YeHUs1 YCTaHOBOK.
MopknioyeHne TepMUCTOPOB M MO3UCTOPOB K BXxogam npubopa npovMs3BOAUTCS MO CXeMe,
npuBeneHHo Ha puc. 8. MNpu 3TOM [OMKHBI ObITh YCTAHOBJMIEHbI NepemMbidku “1” n “27,
HoMuHan atux pesncTtopoB AOMKEH HaxoauTbes B npegenax ot 100 Om oo 10 kOm.
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CAY-MN
0OnpocC AaT4nKOB

wqn wgn U=+5B
L - 10K L - MOCTOAHHOE
o+— 1o
1MKD 24K wgn
'——:}—0
620K K YCTPOMCTBY
CpaBHeHUs

Puc. 8. NopknioyeHne TepMuCTOpoB
N NO3UCTOpPOB
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3.1.2.7.JonyckaeTcsa noa-
KIOYEeHNe OJHOro Aatymka OgHo-
BPEMEHHO K HEeCKOJIbKUM BXOOam
npubopa. Hanpumep, 4T06LI YC-
TaHOBWUTb [Ba YPOBHS Temnepa-
TYPHOW 3awuThl: "npeaynpenu-
TeNbHbIN curHan” v "sawuTHoe
OTKJIIOYEHME", MOXHO MCMOJIb30-
BaTb OOAMH W TOT Xe Mo3ucTop,
NOAKI/IIOYMB €ro K ABYM pasHbiM
BxoAam npmbopa no cxeme, yka-
3aHHOM Ha puc. 9, 1 yCTaHOBUB
pasHble 3HAYEHUs OMOPHOr0 Ha-
NPSKeHNs AN KOMMapaTopoB.

CAY-MN
0npoc AaT4YNKOB
— —
wqn wgn U=+5B
L - 10K NOCTOAHHOE

620K K YCTPOWNCTBY
CpaBHeHUs!

K YCTPONCTBY
CpaBHEHUS

Puc. 9. NapannenbHoe nogksio4yeHne patyvka
TemnepaTtypbl K ABYM pa3HbiM BXoAam
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CAY-Mn
0MpOC 1aTHMKOB
——————

wqn wgn U=+5B
L - 10K NOCTOAAHHOE

620K K YCTPOWNCTBY
CpaBHeHNs

Tok (0...20 MA)

K YCTPOWCTBY
CpaBHeHUSs

Puc. 10. MapannenbHoe NoAak/io4YeHUe pgaTtymka ¢ HOPMMpPYIO-
wumMm npeoGpasoBatenem
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Mpn napannens-
HOM NOAKMIOYEeHUN pat-
ynka ¢ HOpPMUpPYIOLWUM
npeobpasoBaTenem (Tok
0...20MA) Harpysou4Hblii
pesuncTop cneayet Noa-
KnoYaTh TONbKO K OAHO-
My 13 BxoZoB npubopa
(puc. 10).

3.1.3. Bbnok nporpaMmMupyemMoi normkum

Brnok nporpamMmmupyemon norvku BkJlo4aeT B cebs YeTbipe NPOrpaMMmUpyeMbIX UCTOYHMKA
OMOPHOIro HaNPSKEHMS 4151 BXOAHbIX YCTPOUCTB U Habop OYHKLIMOHANbHbBIX 3/1IEMEHTOB (TaliMepos,
CYETYMKOB, reHepaTopoB, TpUrrepos n 1.4). Heobxogumble Ans BbINOJHAEMOro npubopom
anroputMa CBA3M MeXay 3JIEMeHTamMu cHadana GopMUpYyoTCs B KOMMbIOTEPE Npu NOMOLLM
cneumanbHOro NporpaMMHOro obecneyeHunsl, a 3atemM 3arpyxatTcsi B 9HEpProHe3aBUCUMYIO
namsate CAY-MI yepes cneuunanbHbii kabenb.

ANroputMm, Kak npaswo, 3anucbiBaeTcs B NpMbop Ha 3aBOAE-M3roToBUTESNE, OAHAKO NpuU
HEeOBOX0ANMOCTU OH MOXET ObITb 3aMEHEH Nosb30BaTeNeM N0 METOAMKE, N3NOXEHHOW B ripus. B.

Bnok nporpammupyemoit norvkn obecnevyvMBaeT ONpPOC BXOAHbIX OATYMKOB, yrnpaBfieHune
BbIXOOHbLIMU pefie, YTeHNneM W1 3anucbio anropuTMa B 3HEProHe3aBUCUMYIO NaMsATb B CEMU
pexunmax pabotel CAY-MIT:

— MpYeM K 3anucb paboyero anroputMa M3 KOMMbloTepa unm gpyroro "obpasuoBoro”

npubopa (rpua. B, pasa. B.2);

— KOMupOBaHWe anroputMa B Apyrow npmbop (pasa. B.2);

— N3MEeHeHNe OMOPHbIX HaMPSXXEHWI BXOAHbIX YCTPOMCTB (npu. B, pasa,. B.2);

— M3MEeHeHMe YCTaBok TalriMepoB (npus. B, pa3a. B.2, B.3);

— PYYHOE yMpaBfieHVEe BbIXOOHBIMU pene;

— OTCHET 3a4epXKM Havana BbIMOSIHEHUSA aNIrOpPUTMa;

— BbINOJIHEHME 3a4aHHOr0 anropuTma.

Bubnnoteka anroputmoB paboTbl CAY-MI1 nocTtosHHO o6HoBAsieTCS. OnmcaHne HEKOTOPbIX
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13 HUX NPUBEAEHO B ripus. . HoBbIE anroprTMbl C ONMCaHNEM KX PaboTbl MOMELLATCS Ha AUCKETY
C nporpamMMHbIM obecrnedyeHnemM gns nporpammupoBaHns CAY-MI 1 Ha MHTEPHET-CTpaHuLy
www.owen.ru.

3.1.4. BoixogHble pene

3.1.4.1. Ana ynpaBneHusi TEXHONOrM4yecknm 06opyanoBaHMemM npnbéop OCHaLLEH TPEMSI BCTPO-
€HHbIMW 3NeKTPOMarHuTHeIMK pene (8 A, 220 B), koTopble BkoYalOTCs MO kKoMaHaam 6Grnoka
NPOrpaMMMpyemMoit NOrmkn B COOTBETCTBME C BbINOJIHAEMbIM airOpUTMOM.

3.2. KoHcTpykuus npubopa

3.2.1. Mpnbop CAY-MI1 narotaBnmeaeTcs Ha OBYX Nniatax ne4yatHOro MOHTaxa, KoTopble
pasMeLLaloTca B N1acCTMaCCOBOM KOPMyCe HACTEHHOIrO WM LUMTOBOIO KPEMIeHUs.

3.2.2. Ha nnate, kpensiieincsa K MMUEBON NaHenu npubopa, pacrnonaralTcs CBETOANOAObI
VHAMKALUW U CUTHANM3auMu, KHOMKW YrpaBlieHUs U 3fIeMeHTbl 610ka nporpamMmmMmnpyemMon
JIOrVKK, a Takke pasbém XP2 ons noaxkiioyeHus cneunanbHoro kabens npu 3anucu anroputma
1N YCTaAHOBKM MepeMblYeK, 3afatlolmx pexvm paboTsl npubopa.

3.2.3. Ha BTOpOI nnate pacnonaratTcs BXOAHbIE YCTPOWCTBA, GS0K NMUTAHUS, BbIXOOHbIE
3NEeKTPOMarHUTHbIE pene, a Takke KOMMYyTauuoHHble nepembidku "Bx1", "Bx2", "Bx3", "Bx4",
cnyXatlime Afis HAaCTPOMKM BXOHbIX YCTPOWCTB NOoA, ONpPeAeneHHbIn Tun gatyvka. Ha aTo xe nnate
pasmMeLLaeTcs 28-Mn KOHTaKTHash KNeMMHas COoeguHUTENbHas KONOAKa, NpedHasHavyeHHas ans
noakmoyeHus ("nog BUHT") kabenen BHELLHUX CBA3EW.
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Mnatbl COEAMHAIOTCA APYr C APYrOM MpU MOMOLUM MIIOCKOr0o pa3beMHoro kabensi.

JocTyn k nnatam B npubopax HacTeHHoro kpereHus (CAY-MI1-H) ocyuiecTensieTcsa nocne
CHSITUSI YeTbIpeX BMHTOB, KPEensLiMX NepeaHiolo NaHenb K OCHOBaHMWIO, a B Nnpubopax LWMTOBOro
kpenneHus (CAY-MTI-LLU1) — nocne CHATUS YeTbipex BUHTOB KPEMSLLMX 334HIO NaHesNb K KOPycy.

3.2.4. dnemMeHTbl UHAVKALMU U YNpaBNeHns

3.2.4.1. Ha nuueBoli naHenu npubopa (puc. 11)
VIMEIOTCS1 CBETOAMOOHbIE UHAMKATOPbI:

"PYY", "ABT", "K1", "K2", "K3", "BXOA4bl

1,2,3,4" Ok
,2,3,4", 1 KHOMKN , VI, HasHayeHune -

KOTOPLIX 3aBUCUT OT pexuma paboTsl npubopa. O Ok2
Mpn BbINOSIHEHUN 334aHHOrO anropuTmMa 1 B B XOA®bl
pexumMe pyyHOro yrpasieHus ceetoamogsl "BXO- ABT 12 3 4
O O O O O Oks

Obl 1,2,3,4" nHoMUMPYIOT COCTOSIHME OATYUKOB, a

ceetoamoapl "K1", "K2", "K3" — cOCTOAHMA BbIXOA-
K1 K2 K3 MPOT.
HbIX pene.
Ceetoamogpl "ABT" n "PYY"3aropatoTcsa co-
OTBETCTBEHHO B PEXMME aBTOMAaTMYEeCKOro U pyy- CAY-MM 3

HOro ynpasneHusa pene. KHornka [fpor| cnyxut ans
nepesoga npubopa M3 Py4HOro pexuma paGoTsl

Puc. 11
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B aBTOMAaTU4YeCKMiA, N 0OpaTtHO. B pexume pyyHOro ynpaBreHWst BKJIIOYEHWE BbIXOAHbIX pene
OCYLLECTBAAETCS HAXaTueM COOTBETCTBYIOLLEN KHOMKN , nnm . BbiknioyeHne ocyLecTs-
NSIeTCsA NOBTOPHbLIM HaXaTUeM TOW Xe KHOMKMK.

OpHoBpemeHHoe MuraHuve ceetoguonos "ABT" u "PYY" ykasbiBaeT Ha TO, 4TO npubop
paboTaeT B pexvme oTcyeTa 3a[epPXKM Hayana BbINOJHEHUS anropuTMa.

HaxaTtne kHOoMKkm B 9TOM pEeXuMe MPUBOAUT K MEPEXony B PEXMM BbIMOSHEHUS
3a4aHHOro anropmtma.

3.2.4.2. B pexnmMax U3MEHEeHNs yCTaBOK TaMMEpPOB M OMOPHOr0 HAMNPSXKEHUS BXOOHbIX
YCTPOWCTB KHOMKM CRyXxaT Ans Bbldopa M 3a4aHusl 3HAYeHW A COOTBETCTBYIOLLMX YCTaBOK, a
CBETOAMOAbI OTOOpaxaloT HOMEpP UM Tekyllee 3HaYeHne BblIOPaHHOWM YCTaBKW.

B pexnmax npuema-nepegayv anropmtma UCMoSib3yloTcs KHOMKU " .

KHonka K2 nHuuumnpyet nepegady anroputma B Apyrov npmubop, a — npuem n 3anncb
anropyTMa B 3HEProHe3aBUCHMMYIO NamsiTb.
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4. MEPbIBE3SONACHOCTHU

4.1. Mpnbop CAY-MI1 oTHocuTcs K knaccy 3awmTel 0 no MOCT 12.2.007.0-75.

4.2. MNpw akcnnyaTaumm n TexHm4yeckoMm obcnyxmnsaHum Heobxoammo cobnopatb Tpebosa-
Hua FTOCT 12.3.019-80, "MpaBun akcnnyatauum 3nekTpoycTaHOBOK noTpebutenen”, "Mpasun
OXpaHbl TpyAa Npu aKcrnayataumm 371eKTPoyCcTaHOBOK noTpebuTtenein”.

4.3. Ha OTKpbITbIX KOHTAKTaxX KNeMMHMKa NpMBOoPOB LMTOBOro kperyieHus (CAY-MIM-L1) npu
akcnayaTauum nNpucyTcTByeT HanpsikeHne 220 B 50 My, onacHoe Ons 4enoBEYECKOM XU3HMU.
YcTaHOBKY Takux nNpubopoB crefyeT NpouM3BOAUTL Ha CHEeunann3MpoBaHHbIX LWUTaX, OOCTYM
BHYTPb KOTOPLIX pPa3peLleH TONbKO KBaNMPULMPOBAHHLIM CneuuanmcTam.

4.4. Jliobble nopgknoveHns K CAY-MIT n paboTbl NO €ro TeXHU4YECKoMy 0OCNyXUBAHUIO
NPOU3BOAUTL TOJILKO MPU OTKJIOYEHHOM MUTAHMM MPMGOPa Y UCMOSHUTENbBHBIX MEXaHU3MOB.
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5. MOHTAX U NOAIrOTOBKA K PABOTE
5.1. MoHTaX AaTYMKOB YPOBHS

5.1.1. Mpomn3BeCTM yCTAHOBKY HA 0ObEKTE BbIOPAHHLIX AJIS BbIMNOSHEHUSI TEXHOMOMMYECKOr0
npouecca AaTtymKoB.

5.1.2. Mpwn MOHTaxe JaTYNKOB KOHAYKTOMETPUYECKOrO TUNa obpaTnTb 0cCO60E BHUMAHME Ha
OTCYTCTBME 3aMblKaHU MEXAY WX 9N1eKTpoAamMu, a Takke 3aMblkaHU Mexay 9n1ekTpoaamMu u
CTeHKaMu (eCnn OHU MeTann4eckne) pesepayapa.

5.1.3. Mpun MOHTaxe aKTUBHbIX 4aTYNKOB HEOOXOANMO Y4MUTbIBATb BO3MOXHOCTb UX B3aMMHOIO
BNUSIHUS Ha paboTy apyr apyra. Bo nsbexaHne 3Toro AaTinky pekoOMeHOyeTCsl Pa3HOCUTb Ha
25...30 cM 0avH OT Apyroro nNo BePTUKaNn UM ropu3oHTanm.

5.2. MoHTaX BHELUHUX CBA3en

5.2.1. NoarotoBuTb N NPONOXNUTL Kabenn ana coeamnHeHus CAY-MI1 ¢ patymkamu, ncnon-
HUTENbHBIMU MEXaHU3MaMU 1 NCTOYHMKOM nNuTaHus 220 B 50 My, Ons o6ecnevyeHns HaoexHocTn
3NEKTPUYECKNX COEONHEHNA PEKOMEHAYETCS MCMOJIb30BaTh Kabenn ¢ MeaHbLIMU MHOMOMPOBO-
JIOYHBIMU XWNaMU, KOHUbI KOTOPbIX Nepepn nogkaoYeHnemM cnegyeT TwaTenbHO 3a4UCTUTb U
0651yauTh. Cederne xun kabeneii He JOMKHO NpeBbiaTth 1,0 Mm2,

5.2.2. Ha paboTty npu6opa MoryT BIMATb Cneayowwme BHELLUHNE NOMEXHN:

— MNoMexu, BO3HUKAIOLLME NMOA AEACTBMEM 3NEKTPOMArHUTHbIX nonem
(9NneKkTpoMarHMTHbIE MOMEXW);
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— MOMexu, BO3HMKAIOLLME B MUTAIOLEN CEeTH.

5.2.3. lns yMeHbLUEHUS BINSIHUS 3/IEKTPOMAarHUTHbIX MOMeX HEOOXOMMO BbIMNOJIHATL NPU-
BeJEHHbIE H/XE pekoMeHaauunu.

5.2.3.1. Npu npoknagke CUrHanbHbIX IMHUIA, B TOM YACAE IMHUIA "Npnbop — aTiuk”, Nx oJnHy
cnenyeT No BO3MOXHOCTU YMEHbLUATb U BbIAENSATb UX B CAMOCTOATENbHYIO TPACCY (MM HECKOJTbKO
Tpacc), oTaeneHHyo(bIX) OT CUIOBbLIX Kabenei.

5.2.3.2. O6ecneunTb HaoeXHOE 3KPAHUPOBAHME CUTHASIbHBIX JIMHUA. DKPaHbl CleayeT arek-
TPUYECKM 30NMPOBATL OT BHELLIHEFO 060PYA0BAHMS HA MPOTSXKEHMM BCEV TPACCHI U MOACOEANHSATb
K knemme npubopa "O6uwan” (L). Mpn oTCyTCTBMM BO3MOXHOCTU U30MSUUM MO BCEWN Tpacce unun
Knemmbl "O6Las” akpaH NOACOEAMHSIOT K OOLWEe TOoYke 3a3eMeHUs CUCTEMbI, Hanpumep, K
3a3eM/IEHHOMY KOHTaKTY LLMTa yNpaBieHus.

5.2.3.3. Mpubop crnemyet ycTtaHaBAMBaTb B METAIMYECKOM LUKady, BHYTPU KOTOPOro He
OOMKHO BbITb YCTAHOBNEHO HMKAKOro cunoBoro obopyaosaHus. Kopnyc wkada aomkeH ObiTb 3a-
3eMJEH.

5.2.4. ns yMeHbLUEHNS TOMEeX, BO3HUKAIOLMX B MUATAIOLLeli ceTu, crenyeT BbiMONHATb
cnepyiowme pekoMeHaaLmm.

5.2.4.1. MopkntoyaTb Npnbop K NUTaloLLEen CeTU OTAENBHO OT CUIOBOr0 060pYA0BaHMS.

5.2.4.2. Mpwn MOHTaxe CMCTEMbI, B KOTOPOW paboTaeT npubop, cneayeT yunTbiBaTb Npasuna
opraHmsaumm apdEKTUBHOINO 3a3eMJIEHNS:

— BCe 3a3emJIsioLLMe NMMHMM NPOKIIaabLIBaTh MO CxemMe "3Be3aa”, npu 3ToM Heo6X0aAMMO
obecneynTb XOPOLLUMIA KOHTaKT C 3a3eMJIIEMbIM 3/1EMEHTOM;
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— BCe 3a3eMJISIOLLME LLenn JOJIXKHbI ObiTb BbINMOJIHEHbI KaK MOXHO 60J1e€ TONICTLIMU
nposogamu;
— 3anpelaeTca 06beguHATb KNeMmy npmbdopa ¢ MapkmpoBkoi "O6was” ¢
323eMNAILWUMN JIMHUSIMU.
5.2.4.3. YcTaHaBnmBaTbh GUILTPbLI CETEBbLIX MOMEX B IMHUAX NUTaHUS npmubopa.
5.2.4.4. YcTaHaBnuBaTtb uckporacsiime GunbTpbl B IMHUSX KOMMYTaLMM CUI0BOro 06opyno-
BaHWS.

5.3. Noaroroska npubopa Kk paboTte

5.3.1.MoarotoBnThL HA 0ObEKTE MECTO AN YCTAHOBKM Nprbopa B COOTBETCTBMM C pa3Mepamu,
npuBeneHHbIMU B rpus. A.

Mpw pasmeLLeHn NprubopoB LUMTOBOro kperneHus (CAY-MIM-LLL1) cnegyeT NOMHUTB, YTO HA OTKPbI-
TbIX KOHTAKTax €ro KNEMMHVKa B NEPUOA, SKCryaTaumm npucyTcTeyeT HanpskeHre 220 B 50 'y, onacHoe
L5 YeNoBeYeCckol Xn3nu. Mprnbopsl 3To MoandUKaLMm cnenyeT ycTaHaBAMBaTh Ha CNeunanmsmn-
POBaHHbIX LLMTaX, AOCTYM BHYTPb KOTOPbLIX pa3peLleH TobKo KBaMPULMPOBaHHLIM creLmanmnc-
Tam.

5.3.2. 3aHecuTte B namaTb Nprubopa TpebyemMblie yCTaBK TANMEPOB 1 OMOPHbLIE HAMPSXKEHNS
L5 BXOOHBIX YCTPOWCTB, MONb3YsiCb METOAVKOM, U3NTIOXEHHOM B npu/. B (pasg. B.3 n B.4).

5.3.3. MpoBepbTe NPaBWIbHOCTb BbINOJIHEHUS JITOPUTMA, UMUTUPYS CpabaTbiBaHNE BXOAHbIX
LaTYMKOB.

5.3.4. Ecnv anropuT™ BbINOMHAETCS NPaBUSIbHO, YCTaHOBUTE NPpMBOp Ha 06bEKTE N NPon3Be-
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OWTE ero NoAak/tovYeHME K gaTiymkam, NCNONHUTENbHBIM MEXaHN3MaM W UCTOYHUKY nuTaHus 220 B
50 'y B COOTBETCTBUM CO CXEmMaMu, NpuBEAEHHbIMU B ripwa. b. Ypanute BCe nepemblykn C
KOMMYTaUNOHHOMO nosst X2 nnaTbl MHAMKauMm npubopa.

5.3.5. Ecniv anropuTM BhINOJSHAETCS HENPaBUIIbHO, MPOU3BEAUTE ero 3arpy3Kky n3 KoMnb-
loTepa nnn us gpyroro "obpasuosoro” npnubopa, NoNbL3ysCb METOANKON, U3NOXEHHOW B npus. B
(pasa. B.2).

Mpumeyanne. CneumanbHbli NpOrpaMMupyioLwmii kabenb unporpammMHoe obecneyeHme ans KoMnb-
l0TEPA B KOMMEKT NOCTAaBKN HE BXOOUT.
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6. UCMNOJIb3OBAHUENO HASHAYEHUIO 6.1.2.2. MopakiounTb K NPMBOpPY AATYNKU.
6.1.2.3. MNogaTb Ha Npunbop nutaHme 220 B 50 Mu. Ha nepenHeir naHenn npubopa Ha 1 ¢

6.1.HacTtpoiikanpudopa 3acBeTUTCH cBeToaMos "4", NoATBEPXAAloWMiA, YTo NpUBOp paboTaeT B pexume U3MEPeHUs
6.1.1. HacTpoiika npubopa CBOANTCS K yCTAHOBKE 3HAYEHWUIN OMOPHbIX HAMPSXKEHWI BXOAHbIX HanpskeHns Ha BXxodax. 3aTeM Ha WHAMKaTopax MOSIBUTCS 3HA4YEHWE HanpskeHUsk Ha NepBOM
KOMMapaTtopoB U Y4yBCTBUTESNIbHOCTU aKTUBHbIX Bxoae. 3HadeHve o1 0 go 255 BbigaeTcs B ABOMYHOM Koae Ha uHamkaTopbl: "K1", "K2", "K3",

LaTYnKoB (NPU NCMNONL30BAHUN UX ONS1 KOHTPO- "BXOA4bl 4, 3, 2, 1", "ABT", mnagwwuii paspsg Ha — "K1" (puc. 13).

N9 YPOBHSA), @ TakKKe K KOPPEeKLMM yCTaBOK Tal-

6 - Mnaawnn
MepoB 6510ka NPOrpaMMnUPyeEMOn NOrUKN. —
p porp EJY " oK1 dK1 paspsn,
6.1.2. Ins HaCTPOWMKN YPOBHEN OMOPHO- PYY PYY
ro HanpPsHKeHUs1 BXOOHbIX YCTPOCTB Heobxoaum- (@) Ok2 (0) Ok2 3HayeHue
M B X O }J, bI B XO D. bl Hanps>XeHus
O BbIMOMHUTL YKa3aHHbIE HMXE onepauumu. |
ABT 1 2 ABT 1 2 HanepsoM Bxoae
6.1.2.1. MNepeBecTn NpUBOP B PEXMM U3- OO O O . OK3 —.» O O O O O OKs3 B ABOUYHOM KOA,e
MepEeHUsa HanpsXeHus Ha Bxogax. [Ansa atoro
NMpw BbIKJIIOYEHHOM MUTAHMM BCKPbLITb MpUbop K1 K2 K3 npor K1 K2 K3 npor
1 YCTAHOBUTb NepeMbluKy Ha naaTe MHAMKaLUmn
B nonoxeHune 4 (puc. 12 ). YctaHoBUTb nepe-
Mblikmn "Bx1", "Bx2", "Bx3" Ha nnaTte 6noka Puc. 13
NUTaHUS B NONOXEHME, COOTBETCTBYIOLLEE UC-
Nonb3yeMbIM AaT4MKaM U1 3aKPbITb KOPMAYC Mpu- Puc. 12. NonoxeHne nepemMbiyku Ha 6.1.2.4. ina BoiboOpa cneaytoLero BXoAa HaXKMUTE 1 yaepXuBaite KHOI'IKy. Ha nepepHen
6opa. nnate MHAMKaUuU B pexunme u3mepeHus naHenu nooyepean OynoyTt 3axuraTbCs cBetoguonbl 1", "2, "3", "4") vHaMuupys HOMep

HanpsbkeHUa Ha Bxopax
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BblGpaHHOro Bxoga. OTnycTuTE KHOMKY , korpa 6ynet O K1
BblIOpaH COOTBETCTBYIOLLMNIA BXOA U HA MHOMKATOPAax OTO- PYY
6pasnTca Tekyllee 3Ha4YeHne N3MEepPEeHHOro Ha HeM Ha- O OK2

npsxxexHus (puc. 14). B X 0.4 bl
6.1.2.5. 3anmwunTe nokasaHua npubopa nNpu 3aTon- ABT 1 2 3 4
O @=0—0—04 O3

JIEHHbIX N OCYLLEHHbIX KOHAYKTOMETPUYECKMX AaT4mKax, Npu
3aMKHYTbIX M Pa30MKHYTbIX KJT04aX WV NPW YCTAHOBIEHHbIX KA K2 K3 neor
NMOPOroOBbIX 3HAYEHUSAX BbIXOOHbBIX CUFHANIOB C OATYUKOB.

6.1.2.6. CHUMnNTE NUTaHMe c nNpubopa, ycTaHOBUTE 4}
nepeMblyKy Ha niaTe MHAMKaLUUKM B NosoXeHne 3 M OCHOBbI- Py
BasiCb Ha JAHHbIX MONYYEHHbIX U3MEPEHUNIA, YyCTaHOBUTE Puc. 14
HEeoOX0ANMble 3HAYEHMSI OMOPHbIX HANPSXXEHWI AN BXOL-
HbIX KOMMapPaTopOB (CM. MEeTOAMKY B ripu. B).

6.1.2.7. CHuMuTe nuTaHue ¢ npubopa, yoanuTe Nepembiiku ¢ niaTel UHAVKALUW Y BHOBb
nopanTte nuTaHue.

6.1.2.8.Mpn ncnonsoBaHnn KOHAYKTOMETPUHECKMX NN aKTUBHbIX AATYMKOB YPOBHS MPOU3-
BeauTe MocTeneHHoe 3arnofIHeHWe pe3epByapa, KOHTPOMPYS MO Mepe 3amMblkaHUs OaTY4MKOB
3aCBETKY COOTBETCTBYIOLLMX CBETOAMOAOB Ha NIMLLEBON naHenn npubopa.

6.1.2.9. Ecnu npw 3anonHeHnn pe3epByapa 3aCBETKU CBETOAMOAOB (MK NOOOro U3 HUX)
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HE MPOUCXOAMUT, CNeAyeT U3MEHUTb 3HAYEHME OMOPHOrO HaMPsKEHWs UM nepectaBuTb nepe-
MbIYKY 13 NONOXeHUs "2" B nosioxeHne "3" Ha HUXHeN nnate (npu paboTe C KOHAYKTOMETPUYEC-
KUMW JaTymMKkamMu) UanM yBENUYUTb HYYBCTBUTENbHOCTb COOTBETCTBYIOLLMX OATYMKOB YPOBHS (Npu
paboTe C aKkTMBHbIMU OaT4MKamMu).

6.1.2.10. iameHeHne 4yBCTBUTENIbHOCTU aKTUBHbIX OATYNKOB MPOU3BOAUTCS NMOO YyTOYHE-
HMEM MeCTa X YCTaHOBKU B Pe3epByape, MO0 C MOMOLLbIO PEFYIMPOBOYHbIX 3/IEMEHTOB (MpY X
HanAM4YMKN), PacnonoXeHHbIX Ha KOpnycax AaTYUKOB.

6.1.2.11. MMpomn3BeCcT NOCTEMEHHOE OMOPOXHEHUEe pe3epByapa, KOHTPOIMPYs NPU 3TOM
nocnefoBaTtefibHOE ralleHne COOTBETCTBYIOLMX CBETOAMOAOB Ha NMLUEeBOlM naHenu npubopa.

6.1.2.12. Ina npoBepKn Ka4ecTBa HAaCTPOWNKN MPON3BECTM NMOBTOPHOE 3amnoJIHEHME N OMo-
POXHEHME pe3epByapa, KOHTPONMPYS Npu 3TOM paboTy BXOAHbLIX AATYMKOB MO CBETOAMOLAM.

6.1.3. Mpn MCNONBb30BaHUM AATYMKOB, MMEIOLLMX HA BbIXOAE aHANOroBbli CUrHa B BUAE Toka
0...20 MA vnn HanpsixeHus 0...5 B, uMnTMpynTe pasnnyHble YPOBHW CUrHanNa, KOHTPOIMpPYS C
NMOMOLLbIO COOTBETCTBYIOLLUMX U3MEPUTESIbHBLIX NPUOOPOB (aMNEPMETP UM BONLTMETP) BENNYA-
HY, NPV KOTOPOW cpabaTbiBaloT BXOAHbIE YCTPOMCTRA.

6.1.4. BMecTo TepMOpe3ncTopa NoakIo4mMTe K COOTBETCTBYIOLLEMY BXOAY Npnbopa mara3uH
COMPOTUBJIEHUIA U NPOKOHTPOSINPYINTE BENMHYNHY COMPOTUBNIEHUS AAaTyMKa, NpU KOTOpoi cpaba-
TbiBAeT BXOOHOE YCTPOWCTBO.

6.1.5. B cnyyae He06X0AMMOCTU NOMb3YsSICb METOAMKOM, U3NOXEHHOW B ripusi. B, oTKOppekTun-
pyviTE BENNYMHY ONMOPHOrO HAMPSXKEHNS COOTBETCTBYIOLLLErO BXOOHOMO YCTPOMCTBA.
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6.2. PaGoTacnpudopom

6.2.1 Mpunbop CAY-MI MmoxeT paboTtatb B py4HOM (BkNOYeH cBeToamon “PYY” n muraet
“ABT”) n aBTomatn4yeckomMm (BknoveH ceetoamop “ABT” u muraet “PYY”) pexunmax ynpasneHus
pene.

6.2.2. Ecnu ¢ nnatel nHavkaumm npubopa yaaneHbl BCE NEPEMBIYKU, TO MOCHE NoAAYU NMUTAHNUS
220 B 50 Iy nprbop nepexoouT B peXumM OTCHeTa 3a4ePXKM Hayana BbIMNOSHEHUS anroputMa,
3afaHHoM B ycTaBke TO = 16 . TOT pexmm MHONLMPYETCS CUHXPOHHO MUMaoLLIMMK CBETOANO0AMM
"PYY" n "ABT". lNocne okoH4YaHUs oTcHeTa 3aAePXKU U KPaTKOBPEMEHHOIO HaXaTus Ha KHOMKY
npubop NepexoamT K BbIMOSHEHUIO 3a4aHHOr0 anroputMa (aBToMaTnyecknin pexnm). Mpu
aTom cBeToguop, "ABT" roput HenpepbIBHO, a ceeToaunog, "PYY" muraet ¢ yactoton 1 .

6.2.3. MNepeBop nNpubopa B PEXUM PYYHOro YrnpasBfieHUs OCYLLECTBASIETCSA HaxaTnem u
yoep>XaHnem B TedeHne 3 ¢ KHOMKM . lMocne nepexona B aTOT pexum ceetoamon "PYY"” roput
HenpepbiBHO, a "ABT" muraet ¢ yactoton 1 'y,

6.2.4. MNpu paboTe B pexmnme pyyHOro yrnpasieHUss BO3MOXHO BKJIIOUYEHWE BbIXOLOHbIX pene
npubopa nNpu HaxaTum Ha OOHOWMEHHYIO KHOMKY , mnn HEe3aBUCMMO OT COCTOSIHUS
natynkoB. Peakuusi Ha KHOMKY MPOUCXOAUT NOCe ee OTNyCKaHUs. JnnTeNbHOCTb HaxaTus A0J1KHa
ObITb HE MEHEe 2-X C.

6.2.5. MNepeBog, Npnbopa B pexunM aBTOMaTUYECKOrO YrpaBfieHNs NPOU3BOAUTCS MOBTOP-

HbIM HaXxaTnem KHomKu [fPor|.

6.2.6. KOHTpOonb 3a COCTOSAHNEM BXO40B OCYLLLECTBNSETCSA NO cBeToAMonam "BX0O4bl 1,2,3,4,",
a 3a COCTOSIHMEM BbIXOA0B Mo ceeToamopam "K1", "K2" n "K3".
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7. TEXHUHECKOE OBCJ1Y>)KUBAHUE

7.1. MNpw BbINOSIHEHUM PABOT MO TEXHUYECKOMY OOCNYXMBaHUIO cnenyeT cobnoaatb Mepbl
6e30MacHOCTU, U3NTIOXKEHHbIE B pa3s,. 4.

7.2. Nepuoamnyeckun, HO He pexe 04HOro pasa B 6 MecsLeB NPon3BoAnTL OCMOTP Npubopa.

Mpn ocMOTpe KOHTPONMPOBATbL:

— KaQ4YeCTBO KpenneHus npnbopa;

— OTCYTCTBUE Ha NpUBOpPE N KIIEMMHUKE MblK, FPSI3U, @ TaKKE NOCTOPOHHUX NPEAMETOB;

— Ka4yeCTBO NOAKMOHEHUS BHELUHUX CBA3EMN.

OOHapyXeHHble NP OCMOTPE HeJoCTaTKU YCTPaHATh.

7.3. Mpu Mcnonb3oBaHUM B Ka4yeCTBEe OATHMKOB YPOBHSI KOHOYKTOMETPUYECKUX 30HO0B
OCYLLECTBIISATb VX PErYASPHbIA OCMOTP M 04MCTKY paboyumx YacTen 3NeKTPOLO0B OT U30JIMPYIOLLMX
HaneTos, LWIaKoB U T.M.

MeprnoanyHOCTb OCMOTPa 3aBUCUT OT cocTaBa paboyen XUAKOCTUM U KONMYecTBa B Hel
HEpPacTBOPUMbIX NMPUMECEN.

7.4. Mpn paboTe C aKTUBHLIMU JAT4YMKAMW MEPUOLMYECKM, HO HE pexXe OOHOro pasa B 6
MECSILEB MPOM3BOANTbL UX OCMOTP, MPOBEPKY KAYECTBA KPEMEHUs, a TakKe O4YMCTKY paboumx
MOBEPXHOCTEN OT MbIIN U IPA3N.
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8. MAPKUPOBAHUE N YNAKOBKA

8.1. MNpwn naroToBneHun Ha NpMBOP HAHOCATCSH:

— KOZ, MOJIHOTO YCIOBHOro 0603Ha4YeHus;

— TOBapHbIA 3HaK MNPEAnPUATUA-N3rOTOBUTENS;

— 3aBOACKON HOMED;

— rop, U3roToBneHUs;

— HOMUWHa/IbHOE HamnpsiXeHve NuTaHus W notTpebnsemMas MOLLHOCTb;

— 3HaK cooTBeTCcTBMSA TpebosaHuam MOCT.

8.2. YnakoBka npu6opa npounssoautcs no NOCT 9181-74 B noTpebuTensekyto Tapy, Bbino-
HEHHYIO N3 roppMPOBAHHOIO KapTOHa.

9.MPABUJIATPAHCINMOPTUPOBAHUA UXPAHEHUSA

9.1.MpunbGop [OJIKEH TPAHCNOPTMPOBATLCS B YNAakoBKe Npu TeMnepartype ot MuHyc 25 °C go
+ 55°C 1 oTHOCUTENbLHOW BNaXHOCTK Bo3ayxa He 6onee 95 % (npwu 35 °C).

9.2. TpaHcnopTUpOBaHMe AOMNYycKaeTcs BCEMU BUAAMU 3aKPbITOro TpaHcrnopTa.

9.3. TpaHcnopTMpoBaHME Ha camMosieTax AOJIKHO NMPOM3BOAUTLCS B OTarIMBaEMbIX repme-
TUYHbIX OTCEKaX.

9.4. Mpubop [OMKEH XPAHUTBCS B YMNAKOBKE B 3aKPbIThIX CKIAACKMX MOMELLEHUSX NPU
Temnepatype ot 0 °C po + 60 °C 1 oTHOCUTENIbHOW BNaXHOCTW Bo3ayxa He 6onee 95 % (npu 35 °C).
Boaayx NOMeLLeHUss He OO/MKeH CoAepXaTb arpecCUBHbIX NapoB U ra3os.
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10. KOMMJEKTHOCTDb
Mpubop CAY-MI -1 wr.
KOMNANeKT MOHTaXHbIX YacTemn -1 wr.
[MacnopT 1 pykOBOACTBO NO 3KchayaTtaumm -1 wr.
[apaHTUiiHbIN TanoH -1 wr.
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11.FAPAHTUAHBIE OBSISATE/IbCTBA

11.1. U3roToBMTENb rapaHTUPYET COOTBETCTBMNE NPMOOPa TEXHUYECKUM YCIOBUSIM NpKn

cob6ni0aeHN YyCNoBUIA 3KCMyaTaunumn, TPAHCMOPTUPOBAHUS, XPaHEHUS N MOHTaxa.
11.2. FapaHTUiAHbIA CPOK aKcryaTauum — 24 mecsiLa co AHSA NPoOaxu.

11.3. B cnyyae Bbixoaa npubopa 13 CTPosi B Te4eHUe rapaHTUiiHOro cpoka npu ycioBun
cobnoaeHns noTpebuTenem npasui TPAHCNOPTUPOBAHUS, XPaHEHUS, MOHTaXa 1 aKcnyaTa-
LMK, a Takxke Npu HanMynuu 3anosIHEHHON PeMOHTHOI KapTbl NPeanpusTUe-n3roToBUTENb

06a3yeTCcst OCYLLEeCTBUTbL ero 6ecniaTHblil PeMOHT. s oTnpaBku B PEMOHT HEO6X0AUMO:
— 3anonHUTb PEMOHTHYIO KapTy B [apaHTUNHOM TanoHe;
— BNOXWTb B KOPOOKY C MPMOOPOM 3anofiHeHHbIV FapaHTUHBI TanoH;
— oTnpaBuTb KOPOOKY MO NOYTE UM NPUBE3TU NO aapecy:
109456, r. Mocksa, 1-# BewHakoBckuii np., 4. 2.
Ten.: 742-48-45, e-mail: rem@owen.ru

BHUMAHME! 1. NapaHTuitHbIlA TanoH HeaencTBMTeneH 6e3 aathl NMPOAaXM U LWTamna
npogasua.
2. KpenexHble anemMeHTbl BKIaablBaTb B KOPOOKY HE HY>XHO.
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<130

MpunoxexHne A
FaGapuTHble YyepTexu

Yronok

KPOHLUTEIH

64+0,16

28,5

Puc. A.1. Kopnyc HacTeHHOro kpenaenus tuna H
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MpoponxeHne npun. A

uKkcaTopsbl NNLEBas NaHeNb WuTa

g

Puc. A.2. Kopnyc wiuToBoro kpensneHus tuna L1
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MpunoxexHne b

Cxembl nopgkno4YeHnsa

PR R

e g5 @
|
Penel Pene2  Pene3 :
C1 1 ] !
[T 1 |
|

[
S SRR PP

220B50Twy §

Puc. B.1. Cxema noaknioyeHns npuéopa HaCTEHHOro KpenjeHus
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MpoponxeHne npun. b Mpunoxexnne B

METOAWKA 3ANMNCU U KONMUPOBAHUA AITOPUTMOB, UBMEHEHUSA
OMOPHbIX HAMPS)XEHM BXOAHbIX KOMMAPATOPOB

220B 50 ru, =
N YCTABOK TAMMEPOB

X Tt

[t ]2]3]4f5]6f7[8[9]10]

—|—| O6LL,.

— |
—_
N
—

X
om

11

B.1.00wue cBepeHus

B.1.1. MNocne BkAOYeHNS Nprubopa B O4HOM U3 PEXMMOB NMPOrpaMMmMpoBaHns (pexunmsl ¢ 1
no 3) Ha YeTblipex KpacHbix ceeTogmomax "1", "2", "3", "4" B TeyeHne 2 ¢ UHANLMPYETCS HOMEP
pexumMa. 3atem npubop HaunMHaAeT paboTy B COOTBETCTBYIOLLEM PEXMME.

E+—m3

Fm———————
|
|
|
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|
|
1
|
|
Bx.4 —Ll——
e

—oo—>+128
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[e¢]

[15]16[17]18[19]20]21] 22] 23] 24]25]26]27 |2

Pene1l Pene2 Pene3

P
<
o
<

+12B
Bx.2
O6uw. |
+12B

Puc. B.2. Cxema nogkniovyeHus npnéopa WMUTOBOro KpenjaeHus
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B.2.Pexum 1. KonnpoBaHue - ] xpacHbiii | - MNnaTa MHAMKauum B.2.1.3. MNopaiTe nutaHne Ha "06pa3uoBbIi” Nnpubop.
anroputma |: :| (opurunan) Ha 1 ¢ saroputcs ceetoavogd "1" , MHOMUMPYS HOMEP pexuMa , nocre Yero oba npubopa
B.2.1. KonupoBaHue anroputma X2 roToBbl K MPUEMY asroputMma, 0 Yem CBUAETENbCTBYET ropswmin ceetoguon "ABT" (puc. 16).
n3 ogHoro npubopa B apyroi xP2
B.2.1.1. OTcoeanHuTe nnaty MHamnka- Konus Opurunan
Mnarta uiaukauun
U1K nporpammupyemoro npuéopa ot nna- (konmsi) PYY Ok PYY Ox1
Tbl NUTAHUSA. | o BXOAbl Ok2 (@) BXOn bl Ok2
B.2.1 .2.CO€'D.VIHI/ITe nnartbl cneyuvanb- Mnara nutanus ABT 1 2 3 4 ABT 1 2 3 4
HblMkabenem Ne 1, kak nokasaHoHapuc. 15. O ® O O O Oks O ® O O O Oxs
BHumanune! CoenumHeHne npousBo- I:I  — E’ E’ E’ neor E’ E’ E’

ANTb TONbKO MPW BbIKIIOYEHHOM MUTaHUN

npnbopoB. 155;2::.1;;;23
L'J L‘}J J L’J Konus {L OpwuruHan

Oki Oki1
PYY PYY
o Ok2 Ok2
Puc. 15 B X O A bl B X O A bl
ABT 1 2 3 4 ABT 1 2 3 4
® O O O O Oks ® O O O O O«s
[] [re] [se] for [x] [re] [se] for
Puc. 16
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B.2.1.4. Kronkoi nepese-

ouTe "obpasuoBselin” npubop B pe-
XuM nepegadn. MNMpn 3TOM Ha HeM

3aroputca csBetoguopn "PYY”

(puc. 17).

Konus Opwurunan
O«k1 [e] 3!
PYY PYY
o B X O A4 bl Ox2 L4 B X O A4 bl Ox2
ABT1 2 3 4 ABT1 2 3 4
® O O O O Oks OO0OO0OO0O0
[ [ee] []

Puc. 17
Konusa
s (3
PYY '
o B XOAbI Ox2
ABT1 2 3 4 ,
® O O O O -Oks

B.2.1.5. Ha npuHumatowem npubope HaxmmuTe KHOMKY
(puc. 18), 4yTo6bI NEpeBECTM NPUBOP B PEXNM OXUOAHUS Npuema.
Pexum vHanumpyeTcs noovyepenHblM MUraHMeM CBETOAMOA0B
"K1"1n"K3". 3aTeM HaxmuTe KHOI'IKy. Mocne aToro 3aroputcs

ceeToamon "K3".
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B.2.1.6. Ha nepepatoLLeM nprubope HaXXMUTE KHOMKY , 4TOOLI NepeBecTy NPUOOP B PEXUM
Hayana nepega4n. B TeyeHune 4-x c Ha nepepatoLLem npubope 6yayT HeNpepbIBHO rOPETL CBETOAM-
ogpl "K1", "K2" n "K3" nocne 4ero HayHeTCsi nepepaya, COMpoBOXAaemMass OOHOBPEMEHHbIM
Muraluem ceetoguopgos "K1", "K2" n "K3" (puc. 19).

Konua OpwuruHan
-:é:K1 OK1
PYY ! PYY
K2
o BXO}:!,bIo ® B X O A bl Ox2
ABT 1 2 3 4 e ABT 1 2 3 4
® O O O O-Qxs O O O O O O«ks
K1 K2 K3 neor K1 K2 K3 neor
< P
Puc. 19
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Mocne nepepayn Kaxpo-
ro 65oka AaHHbIX CUHXPOHHO
MuraloT csetogmonbl "K1",
"K2" n "K3" Ha oboux npmnbo-
pax (puc. 20).

B.2.1.6. Mocne ycnewHo-
ro OokOH4YaHuUsa nepepadyn npe-
KpaTtuntca MuraHme ceetoguno-
nos "K1", "K2", "K3" (puc. 21).

Konusa OpwuruHan
Ao e
-QK1 < K1
PYY o, PYY o,
-0 K2 -0O.K2
O BXOﬂ,bIQ B XOA4bl ‘7
ABT 1 2 3 4 N ABT 1 2 3 4
® O O O O ks O O O O O ks
K1 K2 K3 neor K1 K2 K3 neor
<
Puc. 20
Konus OpuruHan
oK1 OKi
PYY PYY
K2 K2
O BXOAI:IO ‘ BXO,ﬂ,I:IO
ABT1 2 3 4 ABT1 2 3 4
® O O O O Oks O O O O O Ocks
K1 K2 K3 neor K1 K2 K3 neor
Puc. 21

48

B.2.1.7. Ecnn nocne okoH4YaHus nepegaym ceetogmonpl "K1",
npubopa MuraioT no o4epeam (puc. 22), onepaumio 3anucu aaroputMa HeobxoaMmo NoBTOPUT.

K2" n "K3" npuHumaiowero

Konusa OpwuruHan
_:('): OK1
PYY ‘:';2 PYY
- K2
O BXOIJ.bI'(l)‘ ® BXOJJ,bIO
ABT 1 2 ABT 1 2 3 4
.OOOO-O' O O O O O Oks
K1 K2 K3 neor K1 K2 K3 neor
Puc. 22
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B.2.2. KonupoBaHue anroputma us KomMnbioTepa B npubop B.2.2.2. MopaTtb NnuTaHmne Ha Npubop 1 BKJIOYUTL KOMMLIOTEP (pUC. 24).
B.2.2.1. CoeguHuTe napansenbHblii TOPT KOMMbIOTEPA C NPUOOPOM crieLmnanbHbiM kabe-

nem Ne2, kak noka3aHo Ha puc. 23. oxi1
PYY
Komnbiotep KPaCHbIN | MnaTta uHaukaumn . © B X0 A4 bl Oxz
1 ABT 1 2 3 4
O ®@ O O O Oks
—
2 = [er] [Lee] ]
MapannensHbiii NopT —
NS NOAKNI0YEHUS —
npuHTepa Puc. 24
Ha yeTblpex kpacHbIx cBeToamopax "1, "2", "3", "4" CAY-MI1 B TeyeHne 2 ¢ uHOMLMpyeTCcs
Mnara nuranus HOMEp pexuMa, Nocse Yero NpuUbop CTaHOBUTCH B PEXMM MpUEMA afiropuTtMa, O YeM CBUOETESb-
CTBYET ropswmii csetogmog, "ABT" (puc. 25).
-:(I):K1
p— PYY o,
[ | O &sxo A bl Q2
ABT1 2 3 4
® ® O O O Oxs
—
Puc. 23 — (o] (=] [=]
—
———
BHumanune! CoeHeHe NPON3BOANTL TOJILKO MPU BbIKJIOYEHHOM NUTaHUKM Npubopa 1 KoM- —

neoTepa. Puc. 25
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B.2.2.5. HaxxmuTte kHOMKY [[1POT | (pric. 28). [Mocne aToro ganTe KOMAbIOTEPY KOMaHAy nepenaymn

B.2.2.3. 3anycTtuTe Ha KOMMbIOTEPE NPOorpamMmy 3arpy3kun anropntmos ans CAY-MI1. MNonbay-
OaHHbIX (puc. 28).

SICb MHCTPYKLUMEN K MPOrpaMmMe BbiGEpPUTE N3 MEHIO HYXHbIV anroputM (puc. 26).

K1 L
= pqu gxz PYY Eaa
[ ] B XOA bl [ ] o BXOAI:IOKZ
ABT 1 2 3 4 ABT 1 2 3 4
_ ® O O O O Oxks 5666 S Piwed
= (] (=] [=] = (<] (=] [=] [
— Py
Puc. 26
Puc. 28
Oki1 Mo mepe nocTynneHns o4epeaHoro 610ka AaHHbIX CUHXPOHHO MUraloT cBeToamoapl "K1", "K2"
PYY n "K3" (puc. 29).
(@) Ok2 Bk
B.2.2.4. Ha npyHumaioLL,eM npubope HaXMUTE KHOMKY , ABT 1 B ;( 03!1 3' 8-1 T
-0O.K2
4TOObl NEPEBECTUN €ro B PEXUM OXUAAHUS NMpuema, KOTOpbIr ® O O O O O«s [ | — | aors B : osn :u 2
MHOMUMPYETCS nooYepenHbiM MuraHmem cesetoanonos "K1" n OO0OO0OO0O0 -,::Ks
"K3" (puc. 27). ki | k2| [K3| Jnpor —— |E| |E| |E| npor
v —
Puc. 27 Puc. 29
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M3.2.2.6. Nocne ycnewwHOoro okoOH4aH1sa nepegaymn npekpaTuTcs MmraHne ceetoamnonos "K1",

"K2" 1 "K3" (pvic. 30).

KOHEL
MEPEAAYN

il =
]
B

—
Puc. 30

M3.2.2.7. Ecnn nocne okoH4YaHWs nepeaayun ceetoamoab "K1",

PYY
"K2" n "K3" npuHumatoLLero npubopa MmuraioT no oyepeau (puc. 31),
ornepauuvio 3anucu anroputMa HeoOXoAMMO MOBTOPUTH. ABT 1

O O

B CJly4qae ycnewHoro oKkoH4aHusa npouecca CHUMUTE nnutaHne E
¢ npubopa n otcoeanHuTe kabenb OoT paszbema X2.

-\.l -\.l-
ﬁ_z

F—

-3

O»
L

neor
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Puc. 31

B.3. Pexxum 2. U3meHeHne yCTaBOK TaliMepoB

B.3.1. YcTaHOBUTb HA KOMMYTaLMOHHOM nose X2 nnaTtbl MHOUKaLMW NePEeMbIHKM B MONOXEHNE
2 1 8 (puc. 32).
B.3.2. NMogaTb nuTaHue Ha npmubop.

X

EREEECEE

Puc. 32

Ha yeTblpex kpacHbIx cBeToamogax "1", "2", "3", "4" B TeyeHne 2 C UHOULMPYETCS HOMEp
pexuma, nocne Yero Ha uHaukaTopax npubopa oTobpaxaeTcs Tekylliee 3HaveHne yctaBku TO.
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B.3.3. Ana Bbibopa yCcTaBKM HaXMUTE U yAEPXMBANTE KHOMKY . Ha cseToamopax
0oTOOGpPasnTCH HOMEp YCTaBkM B ABOUYHOM koAe (puc. 33). Mpu yaepxkaHum KHOMKK oTobpa-
XaeMblii Kog, HayHeT yBenmumsatbes oT 0 1o 36. ECnv oAHOBPEMEHHO C KHOMKOM |K{| HaxaTb KHOMKY
, TO KO HAYHET YMEHbLLATHLCS.

Mnagwuin
paspsap,

HOMeEp yCTaBKu
B IBOMYHOM KOAE

B npwun. [, npyuBoanTtcs Tabnuua nepeBoda AECATMYHOrO Koga B ABOWYHBIN.
B.3.3.1. OTnycTuTe KHOMKY B TOT MOMEHT, KOrda Ha MHaMKaTopax 6yaeT BbiICBEYEH HOMeEpP
HY>XXHOW YCTaBKW.
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Mocne Toro kak KHOI‘lKa GynetoTnyuie-
Ha, Ha MHOMKaTopax NoABUTCH TEKyLLEe 3Haue-
HVe ycTaBkn B popmaTte, NoKasaHHOM Ha puC.
34.

B OByx cTapluwmx paspagax koauMpyetca
elVHMLa N3MEPEHNA BPEMEHWN: CeKyHaa, Mu-
HyTa, Yac vam cytku. B mniagwuvx wectn —
KONIMYECTBO 3TWX eAnHNLL.

B.3.3.2. ins BbiGopa eanHULLLI namepe-
HVSA BPEMEHMN HaXMUTE U YAEPXMBANATE KHOMKY

MPOr| — 3HaueHue cTapliero paspsna HadHeT

nameHaATbes. OTnycTuTe KHomky [fPOr| B8 ToT
MOMEHT, Korga paspsag 6yaeT B HyXKHOM COCTO-
AHUN.

B.3.3.3. [1ns1 yCcTaHOBKM CleayioLlero paspsaa BHOBb 8"'

HaXXMUTE N yaepxuBanTe KHoOMky [[POr| (puc. 35).
B.3.3.4. AHanorn4yHo npon3seanTe Nno oYepean ycra-

HOBKY BCEX pa3psiioB BbIOpaHHOW yCTaBKN.

B.3.4. ina Bbibopa cnenyoLLleit yCTaBku HaxXmMuTe m

yAepXuBanTe KHOMKY .

PYY I~ MIIAALLNIA PA3PST
o
B X 0A bl | KOJIMYECTBO
ABT1 2 3 4 EAVHULL BPEMEHM
O OO0 OO0
%
(] [e2] [oe]
EAVHWLbI UBMEPEHUS
00 - CEK.
01 - MUH.
10-YAC.
11-CYTKMU
Puc. 34
OK1
K2
B X O A bl o
ABT 1 2 3 4
.0 O O O Oks
K1 K2 IE’ nPor
P/
Puc. 35
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B.3.5. Mocne okoHYaHWsi yCTaHOBKWU CHUMUTE NUTaAHWE C Npubopa 1 yaanuTe BCe NepeMbIYKN oK1 Ha yeTbipex KpacHbIX
C KOMMYTaLMOHHOroO nons X2. PYY ceetommomax 1", "2", 3", "4"
BXOa b Ok2 B T€YEHME 2 C MHONLUMpYeTCS
B.4. Pexium 3. UameHeHne OnopHbIX HanpsHKeHWit BXOAHbIX KOMNapaTopoB 'g"’c‘) Cz) : c“) Oxs Homep pexvma (puc. 37, a),
B.4.1. YCTaHOBWTb HA KOMMYTaLMOHHOM None X2 nnatbl MHAMKALMN NePEMbIHKU B MOSIOXEHNE nocge HEro Ha mnamkaropax
T UTCH Tek -
318 (puc. 36). K IE’ e geﬁmgiiopioroeHgliii:::ﬂ
B.4.2. Mopatb nutaHve Ha npubop. MEPBOTO BXOHOTO YCTPOA-
a cTBa 1 pop Toka, obpabaTbl-
G BAEMOro AaHHbIM BXOMOM.
Mnagwmi " " _

oeh S pasona Ecnn cesetoavnopn Pyi-l MK
0O el Ok1 Mepemenmuii o PYY raeT, TOK NepeMeHHbIN, ecnm
SSls 8’“ Okz ) T Exonm O 3nauenme onopHoro rOPUT HEMNPEPbLIBHO, TO MO-

i00|6 B oA bl MocTosHHBING TOK . ABT 1 2 3 a4 | HanpsxeHus < 37 6
g ABT A O TONONONON Oks B ;IEOMYHOM Kofie CTOSIHHbIV  (puC. s ).

(o)

0 po 255 ("K1" — mnagwwnin
paspan) otobpaxaioT B ycC-
JIOBHbIX €4MHMLAX 3Ha4YeHne
Hanps>XeHus, Npu KOTOPOM
cpabaTtbiBaeT BXOAHOE YCT-
POMNCTBO.

X
1 2 3
O ® O O O«ks OcTanbHble BOCEMb CBETO-
E IE‘ IEI OVOA0B B ABONYHOM KoAe OT
X
P/

Puc. 36
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[ns BbiGOpa BXOAHOrO YCTPOMCTBA HAaXMUTE U yOEepXUBaAWTE KHOMKY . CeeToanoapl Mpunoxexnunerl
"Bxogapl 1,2,3,4" HA4HYT nooyYepenHo 3axunratbes. OTNyCTUTE KHOMKY B TOT MOMEHT, KOrga 3aro-

puUTCa CBETOAMOM. COOTBETCTBYIOLMI BLIBPAHHOMY BXOA4Y — Ha MHAMKATOpax 0To6pasuTcs Anroputmbi pa6oTeinpn6opaCAY-MI
Tekyllee 3Ha4YeHEe OMOPHOro HaNpPsKEHUS.
AN N3MeHeHns 3HaYEHNSA ONMOPHOI0 HAMPSKEHNSA HAXMUTE N YOEPXMBAWUTE KHOMKY - Anroputm 11
. a
3HayeHue cTapLiero paspsiga Ha4HeT naMmeHaTbcs. OTNyCcTUTe KHOMKY [[POr| B TOT MOMEHT, KOraa ANFOPUTM MPEaHAZHAYEH ﬂg.B;;:I;ﬂ
paspsag 6yoeT B HYXXHOM COCTOSIHUW. ANS YNPaBAEHNS OCHOBHLIM 1 v
Jlns ycTaHOBKM CneayoLLero paspsaa BHOBb HAXMUTE U yaepXusaniTe KHOMKY |[POr|. pe3epBHbIM HACOCOM B CUCTE- Penel Pene2  Pene3 .
AHanormyHo NpousBeauTe nooYepenn YyCTaHOBKY BCEX Pa3psiioB. Max BOAOCHabXeHus, BKJoYa- [ [ [ 1 ||
[ns Bbibopa cnenylollero BXOAHOMO YCTPOMCTBA HaXMUTE U YAEPXMBAATE KHOMKY . Iowmx B cebs oBa Hacoca, oat- 15116l 1718 19| 20| 21| 22| 23| 24| 25| 26| 27 | 28
Mocne OKOHYaHWSI YCTAHOBKW CHUMUTE MUTaHWE C Npubopa M yoanuTe BCE MEPEMbIYKU C YUK Hanu4msa notoka u, nn6o
KOMMYTaLIMOHHOr 0 rnons X2. TpeTmit Hacoc, nu6o asapuii-| 1 |2 |34 |5]|6|7]|8]|9|10]11]/12/13 )14
N3MeHATb 3a0epXXKN 1 MOPOrM MOXHO MU C MOMOLLIbIO KOMMBIOTEPHOW NMPOrpamMmbl 3arpysku Hyl0 curHanuadaumio. Cxema l l | |
anroputMa. NOJK/IOYEHNS 3JIEMEHTOB CUC-  ~220B TymGnep
TeMmbl K BxoJam npubopa noka- Hacoc1 "nycK”
3aHa Ha puc. 38. Hacoc2
Hacoc3
mnin
CurHan
"ABAPUA"
Puc. 38
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Pene 1 n 2 ynpaensioT paboToli OCHOBHOro M pe3epBHOro Hacoca. Pene 3 BkiovaeT
curHanusaumio o6 aBapum unm TpeTuii Hacoc. Jatumk Hanmuusa notoka AOM nogknovaeTcs K
yeTBEPTOMY BXoA4y npubopa.

K nepBomy Bxogy MOXeT ObiTb MOAK/IOYEH TyMOep, 3aMblkaHME KOTOPOro 3anyckaeT
BbINMOJIHEHME anropuTMa.

Mocne BknoyeHus nutanna CAY-MI1 oTpabaTbiBaeT 3aAepxky BkaodeHua TO, 3atem
NpoBepsieT COCTOsIHME BXxoaa 1 1, ecnv Tymbnep 3aMKHYT, BKJIIOYAET MepBbIii HAacoC.

Ecnu B TeueHne 3apaHHOro BpemMeHu B Tpybe co3naeTcs HeoOXxoauMoe AaB/ieHne, KOHTaKThbI
[atynka Hannmums noToka 3amblkaloTca U paboTaeT 1-i Hacoc. o ncTeveHnn 3afaHHOro BpeMeHn
pene 1 BbIK/IIOYAETCA M BKIIIOYAETCS pesie 2, ynpasnsioLee BTOPbIM HACOCOM. Ecnn BTopown Hacoc
1cnpaBeH, TO KOHTakTbl IOM okaxyTcst 3aMKHYTbl, U paboTa Hacoca 6yaeT NpPoaosKeHa.

Yepes 3apaHHOe BpeMsi Npubop BLIKOYAUT pene 2 1 CHoBa BKOYUT pene 1, obecneymBas
paBHOMEPHbI N3HOC OCHOBHOIO W PE3EPBHOr0 Hacoca.

Ecnn Bo Bpemsa paboTbl OAHOrO0 M3 HACOCOB KOHTakThl A3M pasoMKHYIMCb Ha BpeMs,
6onbllee 3a4aHHOro, UM BO BPEMS Mycka ABUratesis Hacoca Yyepes 3aJaHHOoe BPeMSI KOHTaKTbl
[3OM He 3aMKHYnMCb, NPUOOP CHUTAET, YTO NPOMN3OLLIIA aBAPUS U BKIIOYAET PE3EPBHbIA HACOC.
[Mpn 9TOM HemcnpasHbI HACOC BLIKIOYAETCS, @ COOTBETCTBYIOWMI eMy ceetoguon, ("K1" wvan
"K2") HauuHaeT mwuratb.

Ecnu B npouecce paboTsl BbiLLM 3 CTPOs 062 HACOCa, TO BKJIIOYAETCS TPETLE PENE, K KOTO-
POMY MOXET ObITb MOAKIOYEH TPETUIA HACOC MW aBapuiiHas curHanuaaums. B aTom cnyyae Haum-
HaloT muratb 06a ceetognona "K1" n "K2". Tpetbe pene OyneT 3amMKHYTO A0 CHATUS ¢ npubopa
nNUTaHUS UK O nepesarnycka anropMtMa TymM61epoM, NoakItoyeHHOM Ko Bxoay 1.
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Ha puc. 39 nokasaHo nonoxeHne nepemblyek "Bx1",
"Bx2" n "Bx3", Tpebyemoe Osis A4aHHOro anroputma.

YcTaBku 3a4epXek U UX 3Ha4YEeHUsl, yCTaHOBEHHbIE
B Npubope No yMoNYaHuIo, NPUBEAEHbI HUXE.

YcrtaBku 1-ro Hacoca:

— T1 = 30 ¢ — Bpems, B Te4EHME KOTOPOro npu
3anycke ABuratensi Hacoca B AaHHOM kaHane He
aHaNM3NPYIOTCS NOoKa3aHusa fatynka OaBfIeHUS;

- T83=2c, T4=2c - Bpems, BTe4eHEe KOTOPOro npu
paboTe aBMraTens Hacoca B JaHHOM KaHane Jonyc-
KarTcsa "nNpoBanbl” NokasaHui gaTyvuka OaBfeHUs;
- T7=1¢, T8 = 1 ¢ — BMTENBHOCTb NEPUOAOB
BKJIIOYEHHOIO U BbIK/IIOYEHHOIO COCTOSIHUIA CBETO-
[voaa Hacoca Npu MHAMKauuM oTkasa ero gsura-
Tens.
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Mnara nutaHusa
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YcTaBkm 2-ro Hacoca:

T13 = 30 c — Bpems, B TEYEHME KOTOPOrO NpU 3anycke ABUraTens Hacoca B AaHHOM KaHane
He aHaNM3UPYIOTCA MOKa3aHUs AaTyvka OaBieHUs;

T15=T16 =2 c - Bpemsi, B Te4eHne KOTOPOro npu paboTe ABuraTens Hacoca B JaHHOM KaHane
[onyckalTcs "nNpoBanbl” NokasaHWin gatdvka OaBneHus;

T19 = T20 = 1 ¢ — AAMTENbHOCTb MNEPUOAOB BK/IIOYEHHOIO M BbIK/IIOYEHHONO COCTOSIHWUIA
CBETOAMOAA Hacoca Mpv uHauKauumn oTkasa ero gsuratens.

O6wenpubopHble YCTaBKU:

-T25=45c¢c, T26 = 50 ¢ — "y4ebHble" 3Ha4YeHUs; Bpemsi paboTbl MEPBOroO 1 BTOPOro HACOCOB;
Ojs peasnbHOl paboThl AOSIXKHBI UMETb 3HAYEHMS, HaNpUMep, 24 n 24 yaca.
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Anroputm 12

JTOT aNropuT™M NpegHasHayveH
015 NOAAEPXaHUs YPOBHS B eMKOC-
TW MO MOKa3aHUsM OBYX OAaTHMKOB.
BkntoueHne Hacoca NPoONCXOaAUT Npu
OCYLLUEHUM [AaTyYnKa HUXHEFO YpPOB-
HS, a BbIKlOYEeHWe — Mpu 3aTtonne-
HUK BepxHero. Cuctema coaepxuT
[Ba Hacoca, koTopble ans obecne-
YEeHUss pPaBHOMEPHOCTM M3HOCA
BKJIOYAIOTCH NpubOpoM Mo oyepe-
on. KoHtponb paboTtocno-cobHoCcTH
HaCOCOB BEAETCH N0 AATYMKY Haln-
4ynsi npoToka A3M.

Cxema nogxno4eHns aIEMEH-
TOB CUCTEMbl K Bxodam npubopa
nokasaHa Ha puc. 40.

JaTynk BepxHero ypoBHs Noj-
K04aeTcs K BTOPOMY BXoAy Npubo-
pa, [aT4UK HUXHEro YypOBHA —

Harunk
[aBneHns
P'9'21e"1 P..e|’<"§..2 PPE:?"B Al
—
[1 1 [T —
15(16(17|18| 19| 20| 21| 22| 23| 24| 25| 26| 27 | 28
1/12|3|4|5|6|7|8|]9]|10[11|12|13|14
i l l — [
~220B Tymbrep  of s [s
Hacoct ek 3| (2 2
I
Hacoc2 8l |= 2
Hacoc3 2 |¢
— -9
mwin 1
curHan ) AN N
"ABAPNA" 1
= =
L ___.—

Puc. 40. Cxema nopgknioyeHuns CAY-MI
AN BbINOJIHEHUS anroputmal2
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K TpeTbeMy. KnepBomy BXOA4y MOXET OblTb MOAKIIIOYEH TYMOED, 3aMKHYTOE COCTOSIHME KOTOPOro Ecnn B npouecce paboTbl BbiLLIN N3 CTPOs 0b6a Mnata NUTaHus
paspellaeT Havyatb BbIMNOJSIHEHME anropuTMa. JaTtumk Hanuumsa notoka OOM nopgknioydaeTtcs K Hacoca, TO HaudnHatoT muratb o6a ceetoauoda "K1" un
4eTBEPTOMY BXxoAy npubopa. "K2".

Penel u 2 ynpasnsioT paboToli OCHOBHOrO U pe3epBHOro Hacoca Ha puc. 41 nokazaHo nonoxeHve nepembliyek "Bx1",

Mocne BknoyeHns nutaHnsa CAY-MI1 oTtpabaTtbiBaeT 3aaepxKy BkaodeHus TO, a 3atem "Bx2", "Bx3" 1 "Bx4", TpebyemMoe A1 JaHHOro anroputma. I:l
nposepsieT cocTosiHMe Bxogal. Ecnu Tymbnep 3aMKHYT, TO MPOBEPSIETCH COCTOSHME OJIMHHOIO
anekTpoaa (Bxon3). Ecnn pavHHbBIA 3N1eKTPOA OCYUIEeH, TO BKOYaeTca pene 1, ynpaensioouwee YcTaBku 3a€PXEK U UX BHAYEHUS], YCTAHOBIEHHbIE -EE-EE-E-
nepBbLIM HAcoCoM. Ecnm B TeueHne 3a4aHHOro BpemeHu B Tpybe cosgaeTcs Heobxoaumoe B NpnboOpe MO YyMOMYaHUIO, MPUBEAEHbI HUXE: |:| 5T 25] 23
LaBfieHne, KOHTaKTbl Aatynka Haanyms noToka 3amblkaloTcs, U 1-ii Hacoc paboTaeT [0 3aTon- ) L;J L3 L‘;}J L3
NleHVs1 JaTynKa BEPXHEro ypoBHs. B crneayowmini pa3 npy oCyLleHnn gatimka HUXKHEro ypoBHS yerasky 1-ro Hacoca: o 2 9 9

. —T1=30c -Bpemsi, BTe4EHME KOTOPOro Npu 3anyc- O O|® O|® O[O 9|0 O|® [0 ®

BKJIIOUUTCS pesie 2, 1 3anoSIHATbL EMKOCTb OyaeT BTOpo Hacoc. Takum o6pa3om obecneymBaeTcs Ke [BMFATENs HACOCA B AAHHOM KaHane He aHan-
PaBHOMEPHBIA U3HOC OCHOBHOFO 1 PE3EPBHOMO HACOCa. 2 0|2 2|2 2|0 2|2 2|2 2|2 @

3UPYIOTCS NokKa3aHWs gaTtynka AaBJeHus;
- T3 =T4 = 2 c — Bpems, B Te4EHNE KOTOPOro npu
paboTe aBuraTens Hacoca B JaHHOM KaHane Jonyc-
KarTcsa "npoBanbl” NokalaHU gatynka OaBJIEHUS;
- T7 =1T8 = 1 ¢ — ANMTENLHOCTb NEPUOAOB BK/IHOYEHHOIO U BbIKJIKOYEHHOIO COCTOSIHUS
CBETOAMOAA Hacoca Mpu MHAMKaAUMKM 0Tkasa ero gsuratens.

Ecnu Bo Bpemsi paboTbl OOAHOrO M3 HACOCOB KOHTakTbl J3M pa3omMkHynUCb Ha BpeMms, Puc. 41
6onbluee 3a4aHHOro, NpnbOpP CUMTAET, YTO NPOU3OLLSIA aBapUs U BKIIOYAET Pe3epBHbI/i HACOC.
[Mpu 3TOM HeucnpasHbI HACOC BbIK/IOYAETCS, @ COOTBETCTBYOWMI eMy ceeToamog, ("K1™ nnn

"K2") HauynHaeT muraTb.
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YcTtaBku 2-ro Hacoca:

—T13 =30 c — Bpems, B TEHEHNE KOTOPOrO NMpu 3anycke ABUratesns Hacoca B JaHHOM KaHane
He aHaNM3UPYIOTCA MOKa3aHUs AaTyvka OaBieHUs;

- T15=T16 = 2 ¢ — Bpems, B Te4eHMe KOTOPOro npu paboTe Asuratens Hacoca B JaHHOM
KaHane gonyckalTcs "npoBanbl” NoKasaHW faTyvMka OaBlEHUS;

- T19 =T20 = 1 ¢ — AAUTENBbHOCTb NEPUOAOB BKIIOYEHHOIO U BbIK/IIOYEHHOIO COCTOSHUSA
CBETOAMOAA KaHana npv uHavkauumn oTkasa ero gsuratens.

O6wenpubopHble YCTaBKU:
015 NPaBUJIbHOMO BbIMOJIHEHMS anropuTMa AOSKHbI ObITb YCTAHOBNEHbI 3HadveHns T27 = 1 ¢,
T28=0c.
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Anroputm 13 Harumk
[aBneHns

ANroputM Tak Xe, Kak u A3M
Pene1 Pene2 Pene3

anroput™ 11 npegHasHayveH |—/—|
ONNSA ynpasneHns OCHOBHbIM |/_| |/_| |/_| | |
1 pe3epBHbIM HAaCOCOM B CU- 15(16|17|18( 19| 20| 21| 22| 23| 24| 25| 26|27 |28
cTemMax BOAOCHabXeHus,

112|3(4|5|6|7|8|]9]|10|11(12(13|14
BKJIlOYalOLWMX B cebs ABa Ha-
coca M JaTtyuK Hanmuusi no- l l R—I
TOKA. ~220B Tymbnep
OT/Myme CoCTOUT B J10- Hacoc1 nvek
Hacoc?2
ruke pabotel pene 3. Pene 3 Hacoc3
BKJIO4AETCH Kaxablii pa3 Ha nnm
curHan
3aflaHHOe BpeMs Npu BKIIO-
A pe P o "ABAPUA"

YEHUU UNN MEPEKITIOYEHUN

Puc. 42

HacocoB. Cxema nopgxntoye-
HUS1 3IEMEHTOB CUCTEMBI K BXOAaM npubopa nokasaHa Ha puc. 42.

TpeTbe pene B 3TOM anroputMe MoOXeT ObiTb MCMONb30BAHO A5 NEePEektOYEHNSI CXEMbI
MUTaHUsa HAaCOCOB N3 3Be3A4bl B TPEYroJIbHUK Ha BPEMS Mycka, ecqiv 3Toro TpebyioT YyCNoBUs 1x
akcnayaTauuun, Uan oas co3gaHus naysbl Mexay nepeksloyeHnemM HacocoB, HeobxoamMmoi ons
cpabaTtbiBaHWS OTCEYHbIX K/lanaHoB.

69



Ha puc. 43 nokadaHo nonoxeHune nepembiyek "Bx1",

MnaTta nutaHua
"Bx2" n "Bx3", Tpebyemoe ans A4AHHOrO anroputMa.

YctaBku 3a4epxek N nx 3Ha4eHnsd, yCtaHOB/EHHbIE
I:l B I'Ipl/|60pe no ymMoOn4aHuio, NpuBeneHbl HMXe:

YctaBku 1-ro Hacoca:
- T1 =30 c - Bpems, B Te4eHMEe KOTOPOro npu 3anycke
|:| NN a3 03] 23 | ABUraTens Hacoca B AaHHOM kaHasle He aHanMaupyloTcs
L:J LﬂJ LﬁJ L:J nokasaHua gartyvka naBneHud;
m o o o - T3=T4=2c - Bpems, B Te4€HME KOTOPOro npu pabote
[BUratens Hacoca B f@aHHOM KaHane gonyckalTcs "npo-
@ 0|0 0|0 2|0 0|0 O|© [0 || Banbl" NokasaHWi AaTYMKA OABIEHUS;

O 0|0 O|® O[O O|0 9| 0|0 ©

Puc. 43 - T5 = 3 ¢ — 3apaeT 3aAePXKY BKIIIOYEHUST HAMPSXeHUs
Ha AuraTesib N0 OTHOLUEHUIO K BKJIIOYEHUIO CUrHana Ha
nepeknyeHe "TpeyronbHUK - 3Be3aa” nNpu nycke Asurartens;
-T7=1c¢, T8 =1 ¢ — ANUTENbHOCTb NEPUOAOB BKIIIOYEHHOIO N BbIKIOYEHHONO COCTOSIHUS
CBETOAMOOA Hacoca NpU MHAMKAUUKM OTkasa ero asuratens Hacoca.
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YcTtaBku 2-ro Hacoca:

T13 = 30 c — Bpems, B TeYEHNE KOTOPOro Npu 3anycke ABUraTesns Hacoca B AaHHOM KaHane
HEe aHaNM3UPYIOTCS NokKaszaHus AaTyvka OaBNEeHUs;

T15=T16 =2 c - Bpems, B Te4eHne KOTOPOro npu paboTe asuratenst Hacoca B JaHHOM KaHase
[onyckalTca "nposanbl” NokasaHWin faTtivka OaBneHus;

T17 = 3 ¢ — 3apaeT 3a4epXKy BKIIOYEHUS HAMNPSXKEHMS HA ABUrateflb Mo OTHOLUEHMIO K
BKJIIOYEHMIO CUIHana Ha nepeksloyeHre "TpeyronbHUK - 3Be3ga” npu nycke Apurarens;

T19 =T20 = 1 ¢ - BAMTENbHOCTb NMEPUOAOB BKJIIOYEHHOIO U BbIKIIIOYEHHOIO COCTOSIHUM
CBETOAMOA KaHana Hacoca Npu MHAMKauMKM 0TKasa ero ABurartens.

O6LwenpnbopHbIe YCTaBKW:

— 3agepxkm T25 = T27 = 20 ¢ — OTBEYAlOT 3a MHTEPBAJ BPEMEHU, B TEYEHME KOTOPOIro Npun
3anycke Apurarens Hacoca BblAAETCs CUrHas NepexkiovyeHns "TPeyrofibHuK - 38e34a” B NepBoM
1 BTOPOM KaHanax;

- T29 = 45 ¢, T30 = 50 ¢ — 3apaloT UHTEpPBasbl BpeMeHn paboTel 1-ro U 2-ro HacocoB,
COOTBETCTBEHHO; NS peanbHOM paboTbl OOMKHBI UMETb 3HAYEHUs, HanpuMep, 24 u 24 yaca.
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Anroputm 14

ANropuT™M npeaHasHavyeH afs ynpaeneHus 3-mMs HacocaMu, Kaxapblii N3 KOTOPbIX CHabXeH
CcBOUM paTtumMkoM gaBnenus (O1...03). OpHoBpemeHHO paboTaloT gBa Hacoca u3 Tpex. o
MNCTeYeHUN 3aaHHOro BpeMeHu (Hanpumep 12 4acoB) NPOUCXOANT NepektioHeHne paboTaloLmnx

«1 -|7|>>’ <<3-P|»—><<2-P|», <<3-|7|>> 4>|

HaCOCOB MO CXeMme:

<<1-|7|>>’ <<2-V|» —_—
12 vyacos

12 yacos

12 yacos

B cnyyae BbIxoga M3 cTpos
noboro n3 paboTaroLmMx HaCOCOB Mo
CUrHany COOTBETCTBYIOLLLEr0o Aatymka
LaBneHus  BKA4YaeTcs TpeTui
pe3epBHbIN Hacoc. OcTaBwuecs
Hacocbl paboTaloT He BbIK/IOYasACh 40
BMeLLATeNbCTBa onepartopa WM Ao
BbIxo4a u3 ctpos. O Bbixoge Hacoca
N3 CTPOS CUTHANU3MPYEeT MUraHnem
COOTBET-CTBYIOWMNI cBeToamog, ("K1",
"K2", "K3").

CoepunHeHue HacocoB "
[aT4YNKOB C NpuOOPOM MoKasaHo Ha
puc. 44.

Tym6nep "MYCK"

bone!  Pone?  Pencs n2 YN nepembiuka

ene ene ene I_/

[1 1 14—
15(16|17|18|19( 20| 21| 22| 23| 24| 25| 26|27 |28
112|3|4|5|6(7|8|]9]10|11(12(13|14

| | | |
I ] ]
~2208 l l
Hacoc1 A a3
Hacoc2
Hacoc3
Puc. 44
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Tymbnep  "MYCK" BbINONHAET  QYyHKUUIO
OUCTaAHUMOHHOIO BbIK/IOYATENS, @ TakkKe MOXeT ObiTb
MCNOJIb30BaH O/ aBapuMHOW 3awmTbl. B oTcyTCcTBME
HEe06XOAMMOCTY AUCTAHLUMOHHOIO YNPaBieHNst Ha MecTe
Tymbnepa (Bxop, 4) cnenyeT yCTaHOBUTbL MEPEMBIYKY.

PacnonoxeHne nepembiuek "Bx1", "Bx2", "Bx3",
"Bx4", Tpebyemoe nns paboTbl AAHHOrO anropuTMma,
npMBEAEHO Ha puc. 45.

YcTaBku 3aepXeK U UX 3HAYEHUS!, YCTAHOB/IEHHbIE
B NpnbOpe MO YMOJIHAHUIO, MPUBELEHBI HUXE.

YcTtaBku 1-ro Hacoca:

T1 = 30 c — Bpemsi, B Te4eHMEe KOTOPOro He aHa-
NN3NPYIOTCSA NMokaszaHua patyvka pgasneHus O1 npu
3anycke gpuratens;

T3 = T4 = 2 c - Bpems, B Te4eHMe KOTOPOro
pornyckaetcs KpaTKOBPEMeHHOe 3aMblkaHue U

Mnarta nutaHusa
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Puc. 45

pa3MblkaHMe KOHTaKTOB gaTtyuka AasneHus ("nposanbl” nokasaHuii) BO Bpems paboTbl Hacoca;
T7 = T8 = 1 ¢ — ANUTENBHOCTb NEPUOA0B BKJIIOYEHHOIO U BbIKIIOYEHHOrO COCTOSIHWUM

ceetoguopa "K1" npu mHaukauum otka3a Hacoca.

YcTaBkn 2-ro Hacoca:

T13 = 30 ¢ — Bpems, B TEYEHME KOTOPOro HE aHaNM3UPYITCHA NokasaHusa Jartymka

pasnenva A2 npu 3anycke gsBurartens;
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T15 = T16 = 2 ¢ — BpeMs, B TEYEHNE KOTOPOro AOMNYyCKAeTCA KPaTKOBPEMEHHOE
3amMblkaHVe M pa3MblKaHWEe KOHTAKTOB AaTymka AasneHus ("nposasbl” nokasaHwuin) BO BpeMms
paboTbl npubopa;

T19 = T20 = 1 ¢ — ANAUTENBHOCTb NMEPUOAOB BKJIIOYEHHOIO U BbIKJIOYEHHOIO COC-
TOosiHMIA cBeTogmoaa "K2" mpu mHaoukaumm oTkasa Hacoca.

YcTtaBku 3-ro Hacoca:

T25 = 30 ¢ — BpeMms, B TEYEHME KOTOPOro He aHaNM3MPYyTCH NokasaHus patymka
nasnexvs O3 npw 3anycke gpuratens;

T27 = T28 = 2 ¢ — BpeMS, B TEYEHNE KOTOPOro AOMNYyCKAeTCA KPaTKOBPEMEHHOE
3aMblkaHMe n pa3MblkaHWEe KOHTAkTOB JAaTyuka pasneHus ("nmpoBanbl”™ noka3aHuin)
BO BpeMsi paboTbl HACOCa;

T35 = T36 = 1 ¢ — ANUTENBHOCTb MEPUNOAOB BKJIIOYEHHOIO U BbIKJIOYEHHOIO COC-
TosiHMIA ceeToamoaa "K3" mpu mHaukaumm oTkasa Hacoca.

0O6LwenpunbopHble YCTaBKU:

T31 =T32 = 30 ¢ - ANNTENBHOCTbL NepMoaoB paboTbl HACOCOB;

T33 = T34 = 2T31 - 3apepXxkn, Heobxoammele ansg obecneyeHns nNpaBuNbLHONK PaboThbl
anroputma npumbopa;

T9 = 5 ¢ — Bpems, B Te4eHMEe KOTOPOro NpOMCXOAnT 3aZepXka BKIOYeHUs 1-ro Hacoca
nocne BKJOYEHUS 2-T0;

T2 =T14 = T26 = 0, nockosibky B paboTe JaHHOro afropuTMa He NUCMoJb3yTCS.
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Anroputm 15 Hatumk
[aBneHus
ANropuTt™M Tak Xe, Kak u [09M

anroput™ 11, npenHasHayeH Penel  Pene2  Pene3 I—/—I
ONs1 yNpaBfieHUs1 OCHOBHbIM U r/—| r/—| r/—l I |
pe3epBHbIM HACOCOM B CUCTE- 15/16| 1711819 20| 21| 2

Max BOAOCHaOXeHUs1, BKItOYa-

2(23|24)|125| 26|27 |28

IoLVIX B ce6si Ba HACOCa, [aT- 112|3|4(5|6|7|8|9(10|11|12|13(14
YUK HaNM4YUsl NOTOKa U aBa- l l |_\_|
PUIAHYIO CUTHaNN3aumio. ~220B Tymbnep
Hacoc1 "MycKk”

OTnnymne cocTouT B JIO- Hacoc?
rmke paboTbl TPETLErO pene. cuarHan
Pene 3 BknioyaeTcs npu oTka- "ABAPUR”
3e He o6oux HAcOCOB, Kak B Puc. 46

anroputme 11, a npu oTkase
no6oro n3 JABYX HACOCOB. Cxema NnoAaKJIIO4YEeHUS 3JIEMEHTOB CUCTEMbI K BXOAaM npmﬁopa nokas3aHa
Ha puc. 46.
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Pene 1 1 2 ynpasnsioT paboToli OCHOBHOMO U pPe3epBHOro Hacoca. Pene 3 BknovaeT
curHanuaaumio o6 aBapuM OJHOro M3 HacocoB. JaTuuk Hanuums notoka JOM nopxnoyaeTcs K
4yeTBEPTOMY BXoAy npubopa.

K nepsomy BxoAy MOXET ObITb MOAKIIOYEH TyMONep (Mepembluka), 3amblkaHMe KOTOPOro
3arnyckaeT BbIMOSIHEHWE anropuTMa.

Mocne BknoyeHus nutanna CAY-MI1 oTpabaTbiBaeT 3aAepxky BkaodeHus TO, 3atem
npoBepsieT CoCTosiHME Bxoda 1 n, ecnu Tymbnep 3aMKHyT, BKIIOYAET NepBbIi HACOC.

Ecnn B Te4eHne 3apaHHOro BpeMeHu B Tpybe cospaeTcst Heobxoavmoe AaBfieHne, KOHTakTbl
[aryvka AaBneHnst 3aMblKaloTCsl, NePBbI HACOC NpoaoskaeT paboTaTh. [0 nCTeHeHne 3agaHHOro
BpeMeHn pene 1 BbIKNIOYAETCA U BKIOYaeTCs pene 2, ynpasnsiowee BTOPbIM HacocoM. Ecnm
BTOPOW HAcOC WCMpaBeH, KOHTaKTbl gatyvka pasneHns OOM oCTaHyTCs 3aMKHYTbIMUW, BTOPOW
Hacoc npoaomkaeT paboTaTb.

Yepes 3apaHHOe BpemMs nNpubop BbIKAOYUT pene 2 n BkounT pene 1, obecnedymBas
paBHOMEPHbIA N3HOC OCHOBHOMO M PE3EePBHOIO HACOCOB.

Ecnn Bo BpeMsi paboTbl OAHOIO M3 HACOCOB KOHTaKTbl AaTtyMka gasneHns IOM pa3omMKHy-
Cb Ha BpeMms, Gonbluee 3a4aHHOro, UM BO BPEMS Mycka ABuratens Hacoca Yepes 3ajaHHoe
BPEMS He 3aMKHYNIMCb, NpubOp cYMTaeT, YTO Mpom3oLlla aBapus 3arnyckaemMoro Hacoca,
BbIKJIIO4aET €ro, COOTBETCTBYIOLMIA aBapuinHOMY Hacocy ceetoguwop, "K1" wunn "K2" HaunHaeT
Muratb, Npu 3TOM BK/IOYAETCS HACOC, HAaXOOVBLUMIACS B BbIKIIOYEHHOM COCTOSiHUMW. [ns curHa-
nm3auum 06 aBapuun BKJIIOHAETCSt pene M CBETOAMOL TPeTbero kaHana.

Ecnu B npouecce panbHeliwer paboTbl Npom3oLLesn 0Tkas u BTOPOro Hacoca, To MuratoT oba
ceetoamopa "K1" n "K2".
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Ha puc. 47 noka3aHo nonoxeHue nepemMbliyek "Bx1",
"Bx2" n "Bx3", Tpebyemoe ans A4AHHOrO anroputMa.

YCTaBKMSaﬂereKVIMX3HaHeHMﬂ,yCTaHOBﬂeHHHe
B npm6ope no ymMmon4aHuto, npmBeneHbl HMXe:

YctaBku 1-ro Hacoca:

— T1 = 30 ¢ - Bpemsi, B Te4EHNE KOTOPOro npu
3anycke asuratensi Hacoca B JaHHOM KaHasle He aHann-
3UPYIOTCS NMoka3aHWs gaTtynka AaBJeHus;

- T3 =T4 =2 c - Bpemsi, B Te4eHMEe KOTOPOro npu
paboTe aBuraTens Hacoca B JAHHOM KaHase AOMnycKaT-
ca "npoBanbl” NokalaHU gatynka OaBlEHUS;

- T7=T8 =1 ¢ — pANTENLHOCTb NEPUOAOB BKIIO-
YEHHOr 0 U1 BbIKJIIOYEHHOIr0 COCTOSIHUIA CBETOAMOAA HACO-
ca npu MHAMKaumMm oTkasa ero aBuraTens.
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YcTaBkm 2-ro Hacoca:

T13 = 30 c — Bpems, B TEYEHME KOTOPOrO NpU 3anycke ABUraTens Hacoca B AaHHOM KaHane
He aHaNM3UPYIOTCA MOKa3aHUs AaTyvka OaBieHUs;

T15=T16 =2 c - Bpemsi, B Te4eHne KOTOPOro npu paboTe ABuraTens Hacoca B JaHHOM KaHane
[onyckalTcs "nNpoBanbl” NokasaHWin gatdvka OaBneHus;

T19 = T20 = 1 ¢ — AAMTENbHOCTb MNEPUOAOB BK/IIOYEHHOIO M BbIK/IIOYEHHONO COCTOSIHWUIA
CBETOAMOAA Hacoca Mpv uHauKauumn oTkasa ero gsuratens.

O6wenpubopHble YCTaBKU:

-T25=45c¢,T26 =50 c — uHTEepBasnbl BpeMeHn paboTbl HACOCOB MEPBOIro 1 BTOPOro KaHa0B;
Ons peanbHol paboTbl JOMKHBI MMETb 3HAYeHUs, Hanpumep, 24 1 24 yaca.
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Anroputm 16

OTOT anropuT™ npeaHasHayeH
ON9 NoAAepXaHUs YPOBHS B €MKOCTU
no AByM partymkam. BbikntoueHve Ha-
coca NPOVCXOAMWT NpY OCYLUEHUWN AaT-
4YmKa HUXHEro YPOBHS, a BK/IOYEHNe —
npu 3aTonneHun BepxHero. Cucrtema
CcoOepXnT OBa Hacoca, KoTopble Ans
obecrneyeHnsi paBHOMEPHOCTU U3HO-
ca BkJtoyatoTcs npubopom no ovepe-
on. KoHTponb paboTtocnocobHOCTU
HaCOCOB BEAETCH NO AATYMKY HaNM4ms
npotoka J3M.

CxemMa NoAK/OYEHUS SNIEMEHTOB
cucTembl K Bxogam npubopa nokasaHa
Ha puc. 48.

[aTunk BepxHero ypoBHs non-
KloYaeTcs K BTopoMy Bxoay npmbopa,

Jatumk
[aBnexHus
P 1 Pene2 Pene3 fiom
ene ene. ene. I_/
— 1]
[1 1 7 —
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
~220B l l Tymbnep <l |s [=
HacocH YCKT 5| |2 g
Hacoc2 Sl £ (8
curHan 2 ¢
"ABAPUS" 1
g | . N
|
G = o =
Puc. 48

[AaTYMK HUXKHEro ypoBHA — K TpeTbeMy. K nepBomMy BxoAy MOXET ObiTb MOAK/IOHEH Tymbnep,
3aMKHYTOE COCTOSIHME KOTOPOro pas3peluaeT HayaTb BbINOJHEHMEe anroputMa. JaTink Hannyuus
notoka A39M nopxsodaeTcs kK 4eTBepToMy Bxoay npubopa.
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Penel n 2 ynpaensioT paboToi OCHOBHOIO M PE3EPBHOr0 Hacoca

Mocne BkmoyeHuss nutaHus CAY-MI oTpabaTbiBaeT 3a4epxKy BkveHuss TO a 3atem
npoBepsieT cocTosiHne Bxopal. Ecnu Tymbnep 3amMKHYT, TO MNPOBEPSIETCH COCTOSIHME KOPOTKOro
anekTpoaa (Bxon2). Ecnn kopoTkuiA anekTpon, 3aMKHYT, TO BKJO4aeTca pene 1, ynpasnsiowiee
nepsbiM HacocoM. Ecnu B TeyeHne 3agaHHOro BpemMeHu B Tpybe co3paeTcsi Heobxoammoe
[aBJieHNE, KOHTaKTbl AATYMKa HAJIMYMS NMOTOKA 3aMbIKatoTCst U 1-i HAacoc paboTaeT Ao OCYLUEHMS
[atynka HWXHEro ypoBHs. B crnepyiowmii pa3 npy 3anvMBaHum aTymka BEPXHEro YPOBHS BKJIO-
ynTcs pene 2 M ocylaTb eMKOCTb OyaeT BTOpOW Hacoc. Takum obpasom obecnedymBaeTcs
paBHOMEPHbIA M3HOC OCHOBHOIO W PE3EepPBHOr0 Hacoca.

Ecnn Bo Bpems paboTbl OAHOrO M3 HACOCOB KOHTakTbl A3M pa3oMKHYNMCb Ha BpeMs,
6onbluee 3aaHHOro, Npubop cynTaeT, HTO NPOoM30LLIa aBapust N BKIIOYAET pPe3epBHbI Hacoc.
[Mpn 3TOM HeMcnpaBHbIN HACOC BbIK/IOYAETCH, 8 COOTBETCTBYIOWMA emy cBetoguon, ("K1" wvan
"K2") HaumHaeT muratb.

Ecnn B npouecce paboTbl BbiWAM M3 cTpos o6a Hacoca, TO HaYyMHaKT Muratb oba
ceetoamoma "K1" n "K2", Bknioyaetcsa pene 3 n ceetoamon "K3".
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Ha pwuc. 49 nokaszaHo nonoxeHne nepembliyex "Bx1",
"Bx2", "Bx3" 1 "Bx4", TpebyemMoe AJi9 [aHHOro anropuTtma.

YcTaBky 3a€pXKeK U NX 3HA4YEHUS!, YCTaHOBJIEHHbIE B
npubope Mo ymMon4yaHuto, NPUBEAEHbl HUXE:

YctaBku 1-ro Hacoca:

—T1=230c - Bpems, B Te4€HNe KOTOPOro Npu 3anycke
JBuraTens Hacoca B AaHHOM KaHase He aHanu3upyloTcs
nokasaHus gatduka AaBlIeHUs;

- T3 = T4 = 2 ¢ — VHTepBan BPEMEHU, B TEYEHUE
KOTOPOro npu paboTe ABuraTens Hacoca B AaHHOM KaHasne
[OonyckaloTes "npoBanbl” MOKa3aHWn Aatyvka OaBieHus;

—-T7=T8=1cC - pAnTENbLHOCTb NEPMOAOB BKIIIOYEH-
HOrO M BBIKJIIOYEHHOrO COCTOSIHMIA CBETOoAMOoAa Hacoca
npu MHAVKauMM oTkasa ero asurartens.
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Mnata nutaunsa
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YcTtaBku 2-ro Hacoca:

—T13 =30 c — Bpems, B TE4EHNE KOTOPOIro Npu 3anycke ABuraTens Hacoca B AaHHOM KaHane
He aHaNM3UPYIOTCA MOKa3aHUsa AaTyvka OaBieHUs;

- T15=T16 = 2 c — Bpemsi, B Te4eHMe KOTOPOro npu paboTte ABuratens Hacoca B JaHHOM
KaHane gonyckalTcs "npoBanbl” NoKasaHW faTymMka OaBNEHUS;

-T19=T20 = 1 ¢ — LAUTENBLHOCTb NEPUOAOB BKJIIOYEHHOIO N BbLIKJIIOYEHHOIO COCTOSIHUIA
CBETOAMOAA Hacoca Mpv uHauKauumn oTkasa ero gsurartens.

O6wenpubopHble YCTaBKU:
015 NPaBUJIbHOMO BbIMOJIHEHWS anropuTMa AOSKHbI ObiTb YCTAHOBNEHbI 3HadveHns T27 = 1 ¢,
T28=0c.
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Anroputm 06

Anroputm 06 npefHa3HayveH As1a ynpaBieHns TpeMsl He3aBUCMMbIMW HaCOCaMU, Kaxablil N3
KOTOPbIX NOALEPXMNBAET YPOBEHb XNOKOCTM B OAHOM U3 TPEX EMKOCTEM No NOKa3aHUsM JaTYMKOB
ypoBHs A1 ...A3 (puc. 50). JaTtumku ypoBHS NoakoYeHbl Ko Bxogam 1...3 npubopa.

Mpubop mMoxeT paboTaTtb Mo ABYM TMMNaM JIOMUKNU — NPSIMO 1 obpaTtHoi. Ecnn ycTaHoBneHa
nepemMblyka Ha Bxoge 4, TO peannadyeTcsa npsiMas Iornka, ecnv nepemMbliyka Ha BXoae 4 OTCyTCTBYeT
— obpaTtHas noruka.

MpumeuaHune. Bce Tpu Hacoca paboTaloT No OAHOMY TUMY JIOTUKW.

Mpw npsiMori 1orvke HacoC BKIOYAETCS NPU pas3MbiKaHUN KOHTAKTOB AaTyuka, T. €. HacocC
HauyMHaeT HakaunBaTb B 6ak XWMAKOCTb TOrAa, KOraa €e YpPOBEHb OMYCTUTCS HUXE YPOBHS
KOHTaKTOB AaTyuvKa.

Mpw o6paTHO orMKe HacoC BKOHAETCS NPU 3aMblkaHUM KOHTAKTOB AaTyunka, T. €. HacocC
Ha4yMHaeT 0TKaYMBaTb XNOKOCTb N3 EMKOCTU, KOr[la ee YPOBEHb CTAHET BblLLE YPOBHS KOHTAKTOB
naTyuvka.

Mpy M3MEHEeHUN COCTOSIHUS AaTyMKa Ha BpeMmsi, Oonbluee 3a4aHHOro (CM. 3a4epXKu
HUXE), NPOMCXOANT BKIIOYEHME/BBIKIIOYEHME HAcOCa COrfacHoO 3agaHHom noruvke. MNpu name-
HEHMWN COCTOSIHUS faTyMka Ha BPEMS, MEHbLUee YCTaBKM 3a4epXKu, COCTOsiHME Hacoca He
MeHsieTcsl.
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Hanpumep, npu 3amMblkaHUN KOHTaKTOB
[aTyvka Ha Bpems, 6onbluee 7 ¢ (3HaYeHue
YCTaBKW 3a4ePXKN Mo YMOJIHaHMIO) Npu npsi-
Mol norvke paboTalowmii Hacoc 1 Bbiko4a-
eTcsl. BkoYMTCs OH, eCNn KOHTaKTbl Aatynka
A1 6ynyT pa3oMKHYTbl fosbLue 7 ¢ (N0 yMor-
YyaHuio). AHanornyHelM ob6pasom paboTaloT 1
Apyrve Hacochl.

MonoxeHne nepemblyek «Bx1», «Bx2»,
«Bx3» 1 «Bx4», Tpebyemoe ana paboTbl AaH-
HOro anropuTMa, NokasaHo Ha puc. 51.

YCTaBKM 3afepXeK N UX 3HAYeHUs cre-
ayouiue:

— nana 1-ro Hacoca — T1, T2;

— [ansa 2-ro Hacoca — T13, T14;

— ansa 3-ro Hacoca — 125, T26.
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Penel  Pene2  Pene3 nz2

1 r

nepeksoyartens

TMNa NoXKN

.

15|16| 17| 18| 19| 20| 21| 22| 23| 24| 25

26

27|28

5|6|7)|8|9]|10f11

12

13|14

LTI i

Hacoc1 At

_ |
i)

Hacoc2
Hacoc3

Puc. 50

3aech

- T1=T13 =T25 = 7 ¢ (N0 ymonyaHuio) — Bpems, B
TEYEeHMEe KOTOPOro He NPOUNCXOANT U3MeHeHne curHana ¢ 0
Ha 1 (BblkJ1/BKI);

-T2 =T14 =T26 = 7 c (N0 ymMOn4aHuio) — Bpems, B
Te4yeHne KOTOPOro He NPONCXoAMUT U3MEHEHME curHana ¢ 1
Ha O (BKkJ1/BbIKT).

3HavyeHnst ocTasnbHbIX YCTABOK paBHbl 0, MOCKOJIbKY B
paboTe AaHHOro anropuTMa OHU HE MUCMONb3YIOTCS.
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Anropntm 17

AnroputM 17 npepHasHadyeH Ang ynpasflieHUs HAaCOCHOW yCTAaHOBKOW, cogepxallen
TpY nopalLwmx Hacoca, KOTopble BKJIOYAIOTCHA NooYepesHo n paboTaloT Ha Of4HY 00LLyo
MarucTpanb, NPpU 3TOM KaXAblii HACOC MMeeT CBOI COOCTBEHHbIN AaT4YMK AaBNEeHUs,
3aMblkaHVe KOHTAKTOB KOTOPOro CBUAETENLCTBYET O HOpMasibHOW paboTe Hacoca. Cxema
NOAK/IOYEHNS 3NIEMEHTOB CUCTEMBI K Npubopy Takas xe, kak y CAY-MI 14 (cm. puc. 44).
MonoxeHne nepemMblyek nNokaszaHo Ha puc. 38.

B aBTOMaTM4yeCcKkOM pexmnmMe ooHOBPEMEHHO paboTaeT TOSIbKO OAMH HAcoC, N0 UCTeYeHUN
3aaHHOro BpemeHn paboTbl HACOCa NPOUCXOOUT ero BhbIKJIIOYEHWE N BKITIOYEHME CIEAYIoLLEero
Hacoca B nopsigke: 1-n — 2-ih — 3-in — 1-i4 — 2-i1 ... Mpwu BKOYEHNN HAcoca B paboTy B TeyeHue
onpeaneneHHoro Bpemenn (yctaskm T1, T13 u T25 pnsa 1-ro, 2-ro n 3-ro HaCOCOB, COOTBETCTBEHHO)
He NPON3BOANTCS KOHTPOJb 3aMblKaHWsi KOHTAKTOB AaTyMKa AaBNeHUs JaHHOro Hacoca Asisl Toro,
4TOObI HACOC Habpan TpebyemMble 060POTLI. ECNn e No OKOHYaHMM JaHHOro MHTepBana KOHTaKTbI
naTtyvka [aBfieHUst He 3aMKHYIUCb, TO NPOMCXOAUT 6N0KMPOBKA 3TOro Hacoca, O 4em
CUrHaNN3MpyeT MMraHMem COOTBETCTBYIOLWMI cBeToamoa. ocne 4yero BkAYaeTCs Cneayowmi
no NOPSIAKY U3 MMEIOLLIMXCS UCMPaBHbIX HACOCOB. TO X€e camMoe MPOUCXOAUT, ECNM BO BPeEMS
paboTbl HACOCa KOHTaKThl €ro Aatyvka AaBJIEHUs Pa3MblKalTCs Ha BpeMs, Bosbluee 3a4aHHOro
(yctaBkm T3, T15 1 T28 pgna 1-ro, 2-ro n 3-ro HaCoOCoOB, COOTBETCTBEHHO).

B panbHenwem paboTaloT ABa OCTABLUMXCA MCMPABHbLIX HAacoca.
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Mpun BbIXOAE N3 CTPOSA €LLE 0OHOr0 M3 OCTaBLUMXCHA HACOCOB NpoaosxaeT paboTaTb
NoCNeOHU NCMNPaBHbIA HACOC, HE BbIK/IOYASChb.

YcTaBku 3a0epXeK U UX 3HAYEHWs!, yCTAHOBJIEHHbIE B MPUOOPE MO YMOMYaHWIO, NPUBEAEHbI
HUXe.

YcTaBkn 1-ro Hacoca:

—-T1=10c - Bpems, B Te4eHNe KOTOPOro He KOHTPOJIMPYETCH COCTOSIHME AaT4MKa AaBeHs
npu BKJIIOYEHUM HACOCa;

— T3 =T4 =2 c — BpeMs, B TEYEHME KOTOPOr0 AOMNYyCKAETCSH KPAaTKOBPEMEHHOE PasMblKaHNe
(3ambikaHME) KOHTaKTOB AAaT4MKOB AABNIEHUS BO Bpemsl paboTbl Hacoca;

- T7=T8 =1 Cc — AANTENBHOCTb NEPMOAOB BKJIIOYEHHOIO U BbIK/IIOYEHHOIO COCTOAHUS
CBETOAMOAa Hacoca Nnpu MHAMKaLMm oTka3a AaHHOro Hacoca;

- T9 =...=T12 = 0, nockonbKy Npu paboTe AaHHOr0 ajiropUTMa OHN HE NCMOJIb3YIOTCS.

YcTtaBkn 2-ro Hacoca:

—T13=10c - BpemMs, B TEHEHNE KOTOPOr0 HE KOHTPOJINPYETCH COCTOSTHME JaTyMKa AaBNEHNS
MpW BKJIIOYEHUM HACOCA;

- T15=T16 = 2 ¢ — BpeMs, B T€4EHME KOTOPOr0 AOMNYCKAETCA Pa3MblKaHME KOHTAKTOB
[atyvka gaBneHus Bo BpeMsi paboTbl HAcOCa;
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- T19=T20 = 1 ¢ — LANTENBHOCTb NEPUOAOB BKIIIOYEHHOIO U BbIK/TIIOYEHHOIO COCTOSIHUSA
CcBETOAMOAa Hacoca npu MHAMKauumn otkasa JaHHOro Hacoca;
- T21 = ... = T24 = 0, nockonbky npu paboTe AAHHOIrO afiropuTMa OHW HE UCMOJIb3YIOTCS.

YcTaBkn 3-ro Hacoca:

—T25 =10 c — Bpems, B Te4eHMEe KOTOPOro He KOHTPONIMPYETCS COCTOSIHNE AaTynka AaBeHns
npv BKJIIOYEHUM HACOCa;

— T27 = T28 = 2 ¢ - BpeMsl, B Te4EHME KOTOPOrO AOMNYyCKAETCs pa3MblkaHMEe KOHTAKTOB
[artyvka AaBfieHus BO BpeMsi paboThl HAcoca;

— T29 - Bpems, B TEYEHME KOTOPOro 33a4epPXUBAETCS CUrHAN GNIOKMPOBKM Npu oTkase 3-ro
Hacoca; Heobxoammo ans obecnevyeHns NpaBuibHOM paboTbl anroputma npubopa;

BHumaHue! 3anepxky T29 nonb3oBaTento U3MEHSTb KaTeropnyeckm He pekomeHayetcs!

- T35 =T36 = 1 ¢ — [ANTENBHOCTL NEPUOLOB BKJIIOYEHHOIO U BLIK/IIOYEHHOrO COCTOSIHWUIA
CBETOAMOAa Hacoca Npu MHAMKaUMM oTkasa AaHHOro Hacoca.

O6uwenpnbopHbie YCTaBKU:

— T31 =T32 = 30 ¢ — A/IMTENbHOCTb NEpPnoaoB paboTbl HACOCOB;

Mpumeuyanue. O6bI4HO T31 = 12 ... 24 yaca.

— T33 = T34 = 2T31 - 3apepxku, Heobxoanmble s obecrneyeHns NpaBusibHOM PaboTbl
anroputma npubopa.
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Anroputm 18

ANroputMm npegHasHaydeH ns ynpasBfieHUst HACOCHOW YCTaHOBKOW, COCTOSILLEN U3 ABYX
HacCOCOB (OCHOBHOIO M Pe3epBHOro), KoTopble paboTaloT Ha OCyLleHWEe eMKOCTU. Jns KOHTpons
YPOBHS XUAKOCTU B €MKOCTM UCMOJIb3YEeTCs ABa MOrpy>XHbIX KOHOYKTOMETPUYECKUX AaTymka —
[AaT4MK HUXHEro ypoBHS [2, noaKioyYeHHbIN ko Bxoay?2 nprubopa, 1 gatumk BepxHero yposHs A3,
MOAK/IOYEHHBIN KO Bxoay3 (puc. 52).

OTnnume paboTbl AAaHHOMO anropuTMa OT APYrMx COCTOUT B OTCYTCTBUM AAaTyMKa OaBieHUs
B MarucTpanu, no COCTOSIHUIO KOHTAaKTOB KOTOPOro cyasT 06 MCrnpaBHOCTU HACOCOB. B naHHoOM
YCTaHOBKE O/ OnpefeneHns MCNPaBHOCTM HACOCOB MCMOJMb3yeTcsl HeboblUas KOHTPObHAs
EMKOCTb (CM. puc. 52), 4yepesd KOTOPYIO HACOCHI BblKaYMBalOT XUAKOCTb. KOHTpONbHAs eMKOCTb
MMeeT KanmbpoBaHHOE CNMBHOE OTBEPCTUE, U B HEW YCTAHOBJIEH KOHAYKTOMETPUYECKUI AATYMK
ypoBHS 14, noaknioyeHHbIn ko Bxopy4 npubopa. dnekTpoabl AaTymka yCTaHaBIMBAKOTCS Ha
BbICOTE, [0 KOTOPOW OOWH MX HAaCOCOB HakayMBaeT XWOKOCTb 3a 3ajaHHoe Bpems. Ecnu 3a
3apaHHoe Bpemsi (T1 unn T13) anekTpoapl AaTumka [14 3annBaloTCs XXMAKOCTbIO, TO HACOCK! (HACoC
1 vnn 2, COOTBETCTBEHHO) MCNPABHbI.

Lpyroii 0COBGeHHOCTLIO AaHHOM YCTaHOBKU SIBNIIETCS 3aepXKa BK/OYEHUS HAcOca rnoce
3aMBaHMa XMOKOCTbIO AaTtynka BEPXHEro yposHs (A3).

Mpn BkAOYEHUM NUTaAHUA NPUMOOP KOHTPONMPYET COCTOosiHME Bxoda 3, T.e. MPOBEpPSET,
ocyLUeHbl anekTpoapl Aatunka 43, nnn HeT. ECnu KOHTaKTbl faTymka 3aMKHYTbl, MPMOOP OTCHUTbI-
BaeT Bpems T25, nocne yero BkovaeT Hacoc 1. ECNM KOHTaKTbl Pa30MKHYTbI, TO XAET 3aMblKaHUS.
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Penel  Pene2 Pene3 a2 n4
1 1 1
15(16|17| 18|19 20| 21| 22| 23|24(25| 26|27 |28
1 2|13|4|5|]6|7|8|9]|10(11|12|13|14
bl [
~220B ¢y vy Tymbnep as
A\ 4 A4 "TycK” I

curHan

"ABAPUA"

BoAa —

nnu nepe-

MblYKa

= Bojga

Hacoc 2—f—

Puc. 52
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Hacoc 1

Bbiknio4yeHne Hacoca Npom3BOAMTCS MOCNEe OCylleHus aatyvka [2.

B cnyyae HenmcnpaBHOCTN OCHOBHOro Hacoca 1 pene 1 BbIkOYaETCS, BKIOYAETCS pe3epB-
HbIA Hacoc 2, ynpaensiemblii pene 2. OQHOBPEMEHHO BKJlOHaeTCst pene 3, CUrHannaupys o
HencnpaBHOCTM Hacoca. B cnyyae Bbixoaa 13 cTposi nioboro Hacoca (OCHOBHOIO MM PE3EPBHOIO)
COOTBETCTBYIOWMIN cBeToamop, («K1» nnm «K2») muraeTt ¢ 4acToTon OAMH pa3 B CEKYHAY.

Ko Bxomy1 nprubopa noakioyeH ANCTaHUMOHHbIM BKtoYaTenb (Tymbnep «MYCK»), BbikO-
yalowmin paboTaloWwmnii HaCOC BHE 3aBMCMMOCTU OT COCTOSIHWUSI JATyYMKOB. [py BKAOYEHUMU
AaHHoro Tymbnepa npubop HayMHaeT paboTaTb aHanorMyHo paboTe Npu BKIKOYEHUN MUTaHUS
npubopa, Npu 3TOM CHUMalOTCA 61I0KMPOBKM C HepaboTaloLmMx HACOCOB (OAHOro unn Agyx). Mpu
OTCYTCTBUM HEOOXOAMMOCTM B AMCTAHUMOHHOM BbiK/toYaTene Ha KoHTakTel 9 1 11 Heobxogumo
YCTaHOBUTb MOCTOSIHHYIO MEPEMbIYKY v Tymonep.

YcTaBku 3a4epXeK U UX 3Ha4YeHUs, yCTaHOBJIEHHbIE B NPMBOpe No yMONYaHWio, NpUBeAEHbI
HUXe.

YcTaBkn 1-ro Hacoca:

T1 =230 c - Bpems, B TE4EHNE KOTOPOrO AOMNYyCKAETCA He3annBaHne 351eKTPOA0B AaTtymka 14
npu paboTe AaHHOro Hacoca (Bpemsi Ha PasroH Hacoca U 3arnoJIHEHNE EMKOCTN);

T3 = T15 = 5¢ - Bpems, B Te4EHNE KOTOPOro A0MNyCcKaeTCst KPaTKOBPEMEHHOE 3amMblkaHne
(pasmblkaHne) KoHTakToB Aatduka [4 («aHTnapebear») npu paboTe JaHHOro Hacoca.

YcTtaBkn 2-ro Hacoca:

T13 = 30 ¢ - Bpemsi, B Te4eHMe KOTOPOro A0onyckaeTcsl He3aMBaHWe 3NeKTPOAOB AaTymka
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[14 npu paboTe oaHHOro Hacoca (Bpemsi Ha pa3roH Hacoca 1 3anosiHeHNe eMKOCTN);

T4 = T16 = 5 ¢ — Bpems, B TeYEHNE KOTOPOIro AOMNYyCKAeTCs KPaTKOBPEMEHHOE 3aMblkaHne
(pa3mblkaHne) KOHTakTOB AaTynka 4 («aHTuapebesr») npu paboTe AaHHOro Hacoca.

O6wenpubopHble YCTaBKU:

TO = 16 ¢ — Bpemsi OT MOMEHTa BKJIIOYEHUS MUTaHUA Npubopa A0 Havana BbINOJIHEHMS
anropmMTMa; HavyaTb BbIMOAHATbL aNrOPUTM OO OKOHYAHUS 3a4EPXKU MOXHO HaXaTueM KHOMKU
MPOr.

T25 = 35cC - BpeMsi OT MOMEHTa 3annBaHus gatyuka [12 BepxHero ypoBHS A0 BKIKOYEHUS
Hacoca (CToflb Manoe 3HayeHwe UCMNoNb3yeTcs Ans NPoBepkn PYHKLMOHMPOBAHUS npubopa
nepen MOHTaXOM Ha HAaCOCHYIO YCTaHOBKY;

3HayYeHnss OCTaNbHbIX 3aePXeK N3MEHATb HE pekoMeHayeTCs.

Bo nsbexaHve vx nonapusaumm OaT4MKOB W, BCEOCTBUE 3TOro, Pe3KOro CHUXEHUSI WX
4YyBCTBUTENBHOCTN AATUYMKM 3anuUTLIBAOTCA OT nNpubopa nepemMeHHbIM HanpskeHnem. [ns npa-
BUNbHOW paboTbl Npnbopa Ha NepeMeHHOM Toke HE0BX0AMMO Ha KOMMYTaLUMOHHOW niaTe npunbo-
pa yCTaHOBUTb MNEpPEeMbIYKM «3» st BCeX BXOAOB («Bx1», Bx2», «Bx3» n «Bx4»).
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Anroputm 20

ANropuTM NpegHasHayveH aaa nogaepXxaHus (40avBa) YPOBHS XUAKOCTU B EMKOCTU, a Takxke
0219 CUrHann3aumm o NepenosiHEHNN 1 CUrHanM3auumn An 3aLmTbl Hacoca OT cyxoro xoga. Cxema
nopakJlo4eHns npeacrasneHa Ha puc. 53.

B eMkocTn ycTaHaBnMBaeTCs NATUANEKTPOLAHbIA KOHAYKTOMETpuieckuin gatymk. Ko Bxoay 1
MOAK/IOYAETCS ANEKTPOA, CyXOro X0Aa, K BXoAaM 2 1 3 NOAKI0HAIOTCS AaTHMKN HUXKHErO Y BEPXHETO
pabounx ypoBHel, COOTBETCTBEHHO, KO Bxoay 4
NOAK/IOYAETCS anekTpon, nepenvea. MaTeiin anek- 'j
TPOA, ocylecTBAsieT GyHKUMIO 06LLero.

Bbixog, 1 npubopa ocyLlecTBASIET 3aumTy

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

Hacoca OT Cyxoro xoaa (nocnenoBaTesibHO BKoYa- ]

eTcs B Lenb ynpaeBfieHUss Hacocom). Beixon 2 "y l l l J

OCyLLECTBASIET BKIIOYEHNE HACOCa B 3aBMCUMOCTU el A H
vagoms  CHrHTMGALUA g

OT YPOBHS B @MKOCTU (cucTemMa paboTaeT Ha [0/IMB epene

K paSo
sepii pabowt

cyxoit xon
06Ul

OT HXHEro Ao BepxHero paboyero ypoBHs). Bbixop,
3 OCyLLEeCTBASET CUrHANM3aumIo O Nnepesvee.
Onsa npepoTBpalleHns NpexneBpeMeHHOoro

cpabaTbiBaHWS 3alLUMTbl OT CYXOr0o XO4a@ BBELEHbI I —__
3a4EepPXKN Ha BKITIOYEHME/OTKIOYeHne pene 1 npun 1T
CMa4YMBaHMN/OCYLLIEHNUN JaTynka «CyxOoro xopa»

(T1,72). Puc. 53
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[ns npenoTBpalleHns NPeXneBPEMEHHOro cpabaTbiBaHMS 3aLUMTLI NPU NEPEIBE BBEAEHbI

3aEePXKN Ha BKIIIOYEHME/OTKITIOYEHWE pene 3 NPy CMayYnMBaHNN/OCYLLIEHMN AaT4MKaA «aBapPUNHOIO

nepenuea» (T25, T26).

Hapwc. 54 ykaszaHo nofnoxeHne nepemblyek «Bx1», «Bx2»,
«Bx3» 1 «Bx4».

BHUMaHMe: Ha KaxaoM 13 BXOAOB A0JIXHA ObiTb yCTa-
HOBJEHA TONIbKO NEepPeMbIYKa 2.

YCcTaBkn 3agepXeKk U Ux 3Ha4eHUsl, YCTAHOBJIEHHbIE B
nprubope No yMONYaHWio, NPMBEAEHbl HUXE.

T1=5Cc - BpeMs, B Te4EHME KOTOPOro He NPOUCXOAUT
3aMblkaHuns pene 1 Npu cMaYnMBaHUM AaT4MKa «CyxXOro Xxona»;

T2=5c — Bpems, B TEHEHME KOTOPOrO A0MNYCKAETCs OCyLle-
HMEe 371IeKTPOAOB AaTyMKa «Cyxoro xoaa» npu pabote Hacoca;

T25=5c — BpemMsi OT MOMEHTa 3a/IMBaHNS AaTynka aBa-
pUIAHOro nepenuea A0 3aMblkaHus pene 3;

T26=5Cc — BpemMs OT MOMEHTa OCYLLEHUs1 AaTyMKa aBa-
pUIAHOrO nepenuea A0 pa3MbikaHus pene 3.
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CBUAETEJIbCTBO ONPUEMKEUNPOAAXE

Mpu6op CAY-MI , 3aBOACKON HOMEP

COOTBETCTBYET NACNOPTHbIM AaHHbIM U NMPU3HaH rogHbIM K 3KcnnyaTtaunn.

Jatasbinycka

LWramnOTK Datanpogaxu
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