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BBepeHune

Hacrosillee  pykoBOACTBO MO 3KChfyaTauuMu  npedHasHayeHo  Ans  O3HaKOMIEeHWUsi
obcnyxuBarolLlero nepcoHana € YCTPOWCTBOM, MPWHLUMINOM AEWCTBUS, KOHCTpyKUMen, paboTon u
TEXHUYECKUM OOCNyXMBaHMEM norndyeckoro koHtponnepa CAVY-Y, B panbHenlleM Mo TeKCTy
MMEHYEMOro «npubop».

Mpubop BbinyckaeTcs cormacHo TY 4217-016-46526536-2009 u  umeeT  ceptudwmkat
cooTBeTcTBUsi FOCT-P.

Mpubop un3roTaBnMBaeTCss B pPasfMyHbIX MoauduKaumsx, OTnUyaloWwmMxcs Apyr oT apyra
KOHCTPYKTUBHBIM WCMONHEHWEM (TUMOM MCronb3yeMoro kopryca). MHdopmaums o mogmdmkaumax
yKkasaHa B koge nocrnegHero cMMBoMa ycroBHOro o6o3HayeHusi npubopa:

CAY-Y-X
| Twn kopnyca I
Tun kopnyca (cm. MpunoxeHne A):
H —  KOpNYyC HaCTeHHOro KpenneHusi ¢ paamepamu 130x105x65 MM 1 cTeneHblo 3awuTsl IP44;
W11 — Kopnyc LUMTOBOrO KpenneHus c pasmepamu 96x96x46,5 MM M cTeneHbi 3awuTbl CO
CTOpPOHbI NepeAHen naHenu |P54;
i — kopnyc ¢ pasmepamu 88x72x54 mm ansi yctaHoBkM Ha DIN-peiky n cTeneHbio 3alnTbl CO

CTOPOHbI NepegHen naHenu 1P20.

Mpumep HasBaHusi npubopa npu 3akase: CAY-Y-H



1 HasHa4yeHue npubopa

Mpubop npegHasHayeH ANA CO34aHUA CUCTEM aBTOMAaTM3auMM TEXHOMOTUYECKMX NpOLIecCoB,
CBSi3aHHbIX C KOHTPOMEM W MoAAepXaHuem 3a4aHHOro YPOBHSA XWMOKUX WNW CbiMyunx BeLLEeCTB B
pa3nuyHoOro poaa pesepByapax, EMKOCTSIX, KOHTEHepax 1 T.n.
PYHKLMOHMPOBAHNE CUCTEM, B KOTOPbIX NMPUMEHSAETCA Npubop, MOXET OCYLLUEeCTBMSATLCA Kak B
aBTOMaTW4eCKOM pexume MO OLHOMY W3 BCTPOEHHbLIX B MPWOOP anroputMoB, Tak W B PYy4HOM — NO
KOMaHAaMm rnonb3oBaTtensi.
Mpubop paboTaeT ¢ pasnU4HLIMK NO 3NEKTPONPOBOAHOCTH XKMAKOCTAMU — BOAONPOBOAHOW Unn
3arpsi3HeHHON BOAOW, MOSIOKOM W MULLIEBbIMK MpoAykTaMmn (CnabokMCNOTHBIMM, LLENOYHBIMU 1 Np.) 1
ap. n obecneunBaeT BbINONHEHNE CREAYIOWMX PYHKLNIA:
—  KOHTPOSlb 3HAYEeHWI YpoBHA paboyelt cpedbl UV ee COCTOSIHUS (AaBMNeHNs, TemnepaTypbl
n/vnn  ApyrMx napameTpoB) — A0 4-X napameTpoB OAHOBPEMEHHO, C WCMOMNb30BaHWEM
YeTblpex He3aBMCUMbIX KaHaMNOB KOHTPOIS U LUMPOKOrO CNeKTPa UCMorb3yeMblX AaTYNKOB;

—  ynpaBrneHve paboToW WCMOMHUTENbHbIX MEXaHuW3MoB (Hanpumep, HacocoB) — A0 3-X
O[HOBPEMEHHO, C UCMOMb30BaHNEM:
—  BCTPOEHHbIX TalMepOoB NS YCTaHOBKW CreLmanbHbIX BpeMeHHbIX NapameTpos;
—  BO3MOXHOCTU 3afaHusA BPEMEHW 3a4ePXK1 BbINOMHEHUS anroputma;
—  BO3MOXHOCTM WHBEpCMM pexuma paboTbl noboro kaHana (Hanpumep, pabota B

pexume 3anoniHEHUS U ONOPOXHEHUS pe3epByapa);

—  curHanusauvert o6 aBapyinHOM COCTOSIHUM CUCTEMBI.

[To cBOMM TeXHUYECKUM BO3MOXHOCTAM Mpubop cnocobeH hyHKUMOHMPOBaTb MO Ha3HaYEeHUsIM,
3asiBNEHHbIM B COMPOBOAUTENBHOM AOKyMeHTauuu aHanoroB — CAY-MI1, CAY-M6, CAY-M7E v gp.
(cm. Mpunoxenue [).



2 TexHuU4ecKue xapakTepUCTUKU U YCNOBUA IKCNyaTauum
2.1 TexHu4YecKue xapakKTepucTUKu npmubopa

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM Npubopa npeacTtaBneHsl B Tabnuue 2.1.

Ta6nuua 2.1 — OCHOBHble TeXHUYECKUe XapaKTepUCTUKN

HaunmeHoBaHue 3HayeHune
[lnanasoH NepeMeHHOro HanpsKeHUs NUTaHUS:
HanpshxeHue, B 90...264
(HOMUHanbHbIEe 3HaveHns — 110 , 220
unu 240)
yacrora, Iy 47...63
(HOMUHanbHble 3HayYeHns — 50 1 60)
[nanasoH NOCTOSAHHOIO HaNPsSPKEHUS NUTaHus, B: 20...34
(HOMWHanbHOe 3Ha4YeHue — 24)
MoTpebnsiemas moliHocTb, BA, He Gonee 6
Bxogbl
KonunuectBo BXxoaoB (kaHanoB KOHTPONS BXOOHOMO 4
curHana)
Tunbl gaTYnKOB KOHOYKTOMETpUu4eckme,
C BbIXOAHbIMW TPaH3UCTOPHbLIMU
Knoyamm,
MEXaHNYeCKMEe KOHTaKTHbIe
yCTpOWCTBa,

AaT4YUKMN C TOKOBbIM BbIXO40M




MpopomkeHne Tabnuubl 2.1

HanmeHoBaHue 3Ha4yeHue
[MnTaHne 4aTYMKOB OT BHYTPEHHEro MCTOYHMKA:
NOCTOSIHHOE UMW NepeMeHHoe HanpsikeHne, B 5+0,5
yacTtoTa Ang nepemMeHHoro Toka, Ny 25+1
Tok, npoTekalLnin Yepes KOHAYKTOMETPUYECKUA AaTuyuk,
MA, He Gonee 1
ConpoTusneHue KOHTpOnupyemomn cpeabl onsa
KOHAYKTOMeTpuyeckoro gatymka, kKOm, He bonee 450
YHUULMPOBAHHbIE JATYMKU C TOKOBLIM CUrHaNnom, MA ot 0 oo 5,
o1 0 go 20,
oT 4 go 20
[nckpeTHOCTb yCTaHOBKM nopora cpabaTtbiBaHUsi kaHana
KOHTPOJIS BXOAHOro curHana, % 1
Bbixoabl
KonuyecTBo penerHbIX BbIXOA4HbIX KaHanoBs 3

(BUA KOMMYTaLMOHHBIX KOHTAKTOB)

(HOpMarnbHO PasoMKHYTbIE)

HomuHanbHoe KOMMYTUpyeMoe HanpsaXXeHne B Harpyske

ONs Lenuv nocTostHHoro Toka*, B, He Gonee 24

AN uenu nepemMeHHoro Toka**, B, He 6onee 250
YCTaHOBMBLUMIACS TOK MPY MaKCUMarnbHOM HanpsiKeHUU:

ONS Leny NOCTOAAHHOro Toka*, A, He bonee 1

ANs uenu nepemMeHHoro Toka**, A, He bonee 3
["anbBaHM4eckasi U305sLMM BbIXO40B Me>xkaHarnbHas
OnekTpuyeckas NpoYHOCTb M3oNsLuuM BbIxogoB, B 1500




OKoH4YaHue Tabnuubl 2.1

HanmeHoBaHue 3Ha4yeHue
HanpsbkeHne BCTPOEHHOrO WCTOYHMKA MUTAHUST BHELUHMX 24+1,2
aKTUBHbIX AaT4MKoB, B
MakcumarnbHbIi ~ TOK  Harpy3km  UCTOYHMKA  NUTaHWS
naTymkoB, MA, He Gonee 50

abapuTHble pa3mepbl npubopa, MM

TWN Kopnyca — HacTeHHbIN H

(130x105x65) +1

TMN Kopnyca — wurtosown 11

(96x96x46,5) £1

T1n kopnyca — DIN-peeyHbIn [

(88x72x54) +1

CreneHb 3awmTbl kopnyca no FOCT 14254-96:

TWN Kopnyca — HacTeHHbIN H 1P44
TMN Kopnyca — wurtosown 11 IP54 co cTOpOHbI NMUEBOW NaHenm
T1n kopnyca — DIN-peeyHbIn [ 1P20
Macca npubopa, kr, He 6onee 0,7
8

CpefHuii cpok cnyx6bl, net

* Harpy3ska gns kateropum ncnonb3oBaHust DC-14 no FOCT P 50030.1-2000.
** Harpyska ans kateropum ncnonb3oBaHusi AC-15 no FOCT P 50030.1-2000.

aGapuTHbIE YEPTEXM KOPMYCOB NpUBOPOB NpuBeaeHb! B MpuroxeHun A.




2.2 YcnoBwusa akcnnyatauum npubopa

Mpunbop akcnnyaTupyeTcsa Npu Crneayowmx yCroBusx:

—  3aKpbiTble B3pbIBOOE30NacHble NomeLLeHus 6e3 arpeccviBHbIX NapoB 1 ra3os;

—  TemnepaTtypa OKpyxatoLLero Bosgyxa ot MuHyc 10 go +55 °C;

—  BEpXHuWIA Mpeaen OTHOCUTENbBHOW BNaXkHOCTU Bo3adyxa — He 6onee 80 % npu Temnepatype +25 °C
n Boree HMU3KMX TemnepaTypax 6e3 KoHAeHcauuW Brarw;

—  atmocdepHoe faenenve ot 84 oo 106,7 kla.

Mo ycToNuMBOCTM K KNMMATUYECKMM BO3AEWCTBMSAM NPWU SKCMnyaTauum npubop cooTBeTCTByeT
rpynne ncnonHeHus B4 no FTOCT 12997-84.

Mo ycTon4mMBOCTM K BO3AENCTBUIO aTMOCHEPHOro AaBneHus npubop oTHocuTes K rpynne P1 no
FOCT 12997-84.

Mo ycTomumBoCTM K MEXaHW4eCKMM BO3AENCTBUSAM MpW aKchnyaTauum npubop cooTBeTCTBYET
rpynne ncnonHenus N1 no FOCT 12997-84.

Mo ycTOM4MBOCTM K 3IEKTPOMAarHUTHbIM BO3AENCTBUSAM U MO YPOBHIO M3MyvaeMbiX pagnonoMex
npubop cooteeTcTBYyeT Knaccy A no FOCT P 51522-99 (M3K 61326-1-97).



3 Yctponcrteo u paborta npubopa
3.1 KoHcTpyKuusa npubopa

Mpubop n3rotaBnuBaeTcs B cbopHom
nnacTmMaccoBoM Kopnyce COOTBETCTBYHOLLEN
Moaudukaumn:  HacteHHoro,  DIN-peeyHoro  unu
LMTOBOrO  KpemneHus.  JCKM3bl  KOPMycoB  C
rabaputHbIMu n YCTaHOBOYHbLIMM pa3mepamu
npveeneHbl B MpunoxeHunn A.

BHewHun BuMa nuueson naHenu npubopa Ans
kopnyca HacteHHoro (H) kpenmeHnus npuBedeH Ha
pucyHke 3.1, wwutosoro (LL11) — Ha pucyHke 3.2, DIN-
peeyHoro (O) — Ha pucyHke 3.3. Ha nuueBor naHenu
pacnonoXeHbl 3NeMeHTbl YNpaBreHUs U MHANKaLWK.

NOTVYECKWIA KOHTPONNEP
7 1] °"
Iq “Ld (] o
ABT. 1 2 3 4
0 O O O O 0K
——pxofb—

CAY-Y (V)11 B

PucyHok 3.1 — BHelwuHu1 BUA nuueBomn
naHenu npu6opa Ans Kopnyca
HacTeHHoro (H) kpenneHus




TNOTWYECKHA KOHTPONNEP
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. . ceroc] [A] [¥] [neor
PYUH PYYH. K1 K2 K3
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CAY-Y
PucyHok 3.2 — BHeluHui Bug nuuesomn PucyHok 3.3 — BHewHun Bug nuuesomn
naHenu npu6opa AnsA Kopnyca naHenu npuéopa gnsa KpenneHus
wmToBoro (LL11) kpenneHus Ha DIN-pewnky (O)

[ns ycTaHOBKM NpuGopa B WWT B KOMMIEKTE NMOCTaBKW NpuUnaraoTcst KpenexHble 3fieMeHTbI.

Ons ycraHoBkum npubopa Ha DIN-peiiky Ha 3agHeit MOBEPXHOCTUM Kopryca pacrofioxeHa
creumarnbHas 3allenka, BXoAsLas B KOMIMEKT NocTaBku npudopa.

MopkntoyeHne K npubopy NuTaloWero HanpspkeHusl, AaTYMKOB M UCMOMHUTESIbHBIX YCTPOWMCTB
OCYLLECTBSAETCA Yepes KNEMMHYHO KOMOAKY.

10



HocTtyn k KknemmHOM konoake B npubopax HaCTEHHOro KpenfieHWs OCyLLecTBMseTcA nocne
CHATUS YeTbIpex BUHTOB, KPEMALLUMX NepeaHIo NaHesb K OCHOBaHMIO.

B npubopax LWMTOBOro KpenneHwst KreMMHasi KOMoAKa pacnorioXeHa Ha 3agHel CTopoHe
Kopnyca npubopa.

B npubopax ana ycraHoBkum Ha DIN-peiiky knemmHas konogka pacrnonoxeHa Ha OOKoBOW
CTOpOHe koprnyca npubopa.

Mpubop MMeeT CceMUCermMeHTHbIN WMHAMKATOP KPaCHOrO CBEYEHUS1 Ha YeTblpe 3HAKOMecTa,
KOTOPbIN UCMONb3yeTcst ANst OTOBpaXeHUsi Ha3BaHUsi U 3HaYeHUsi BbIGpaHHOro napameTpa.

Ceetogmogbl «BXOAbl 1, 2, 3, 4» WHAMUMPYIOT COCTOSIHME [OATYUKOB MNPU  BbIMNONTHEHUN
3a[1aHHOro anropuTMa 1 B pexuMe py4Horo ynpasneHusi, ceetoamoabl «K1», «K2», «K3» nignumpytot
COCTOSIHUS BbIXOZHbIX perne.

Ceetogunog «ABT» nHgnmumpyeT pexunm aBToMaTUYeCcKoro ynpasneHus perne (Bblxogamu).

CEPOC

KHonka P npegHasHayeHa:

— ANs Nepexofa u3 aBToMaTu4eckoro pexmnma n obpaTtHo;

— ONs BbIXOAa U3 pexuma ycTaHOBKM 6e3 coxpaHeHUsi HOBOrO 3Ha4YeHus napameTpa.

neor.
KHonka npegHasHaveHa:
— B PYYHOM pexuMe A ynpaBieHus TPeTbMM BbIXOAHbIM pene;
— ONna nepexoda K pedaKkTVpOBaHUIO 3HAaYyeHUst mapameTpa nocne ero BbiGopa, a Takke Ans
3anncy HOBOrO YCTaHOBIIEHHOTO 3HAYEHUS B SHEPrOHE3aBUCHMYIO MaMsITh.
o b4
A
Kronku LE' 1 n L X2 | npegHasHayeHbl:
— B PYYHOM pexuMe AN ynpasrieHusi NepBbiM U BTOPbIM BbIXOAHBIMU pesie, COOTBETCTBEHHO;

— A4na NpocMoTpa 3Ha4YeHUA napameTpoB N UX pegakTupoBaHUA.

11



3.2 dyHKUMOHanbHasa cxema

®yHKUMOHaNbHasA cxema npubopa npuBefeHa Ha pucyHke 3.4.

B coctaB npnbopa BxogaT:

—  BXOpAHble YCTPOWUCTBA (KOMMapaTopbl), MpeAHa3HauYeHHbIe AN NprMema CUrHarnoB C AaTYMKOB U
npeobpasoBaHys Ux B norvyeckue yposHu (0 v 1) Ans ycTporcTBa ynpaBneHus:;

—  WCTOYMHMK MNWTaHUS [aTyuMKOB, NpefHasHayeHHbli Ans hOPMMPOBaHWSI  U3MEPUTENBHOTO
HanpspkeHust (MePEeMEHHOro — AN KOHOYKTOMETPUYECKUX 30HAOB, UMM MOCTOSIHHOTO — AN TPaH3UCTOPHbIX
KIKoYEN 1 MEXaHUYECKNX KOHTaKTOB);

—  YCTPOWCTBO YNpaBneHusi, MNpefHasHayeHHoe Anst hopMMPOBaHWSi CUrHanoB YrNpaBMneHus
BbIXOAHbIMU perie Mo MPUHATLIM OT BXOOHbIX YCTPOWCTB CWrHamam B COOTBETCTBUM C BbIOPaHHbIM
anropuTMoM;

—  BbIXOAHbIE 3MNEKTPOMarHUTHbIE pere, NpeaHa3HauYeHHbIe Ans YNpaBneHWst UCTONHUTENBbHLIMM
MexaHV3Mamu;

—  CBeTOAMOAHbIE WHAMKATOPbI, Cryxalme Ans OoTobpaxeHust WMHAOPMAaLMM O COCTOSIHUM
[aT4VKOB U BbIXOAHbIX pere;

—  uudpoBon uHaukatop (LK), cnyxawmii ons otobpaxeHus vHMOPMaLMM O BbIMONHAEMOM
npubopom anroputme, pexvmax paboTbl Npubopa 1 3HaYEeHWIA YCTaBOK, YPOBHSX CUrHana Ha BXOAaXx;

—  WMCTOYHMK MUTaHUSI aKTUBHbIX AAaTYMKOB, MOAKIOHAEMBIN NPy HEOOGXOOAMMOCTM UCMOMNb30BaHMS
BHELLUHNX aKTUBHbIX AaT4/KOB.

12
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3.3 BxoaHble paTymkm npubopa

K Bxogam npubopa noaknoyaloTcs nepBuYHble npeobpasoBaTeny (4aTyuku), KoTopble
npeobpa3oBbiBaloT du3nyeckue napaMmeTpbl 06bekTa B aMeKTpuyeckue BeNUUMHbI, NocTynawwme B
npubop Ansa ux ganesHenwen o6paboTku.

B kauecTBe BXOAHbIX AATYMKOB NpMbopa MOryT 6bITb MCMNOMNb30BaHbI:

— KOHOYKTOMETpUYECKUEe 30HAbI;

— aKTVIBHbIE AaTUVK/ C BbIXOOHBIMW TPAH3UCTOPHBLIMU KIl0YaMu;

— MeXaHW4eckune KOHTaKTHble YCTPOWCTBA (AaTUMKM TUNA «CYXOW KOHTaKT») U AaTYMKWN Hanmuyms
notoka Tuna AOM (gatumk-pene gaenexusi, Hanopa, Taru);

— [JaTyvkm C TOKOBbIM Bbixogom oT 0 go 5 MA, ot 0 go 20 mMA unu ot 4 go 20 mA (c
MCNonb30BaHNEM BHELLHEro pe3ncTopa).

3.3.1 KoHayKkTOMeTpuyeckue 30HAbI

KoHaykToMeTpuyeckme 30HAbI NMPUMEHSIIOTCA ANS KOHTPOSS YPOBHS XWAKOCTEW, obnagatoLumx
3NEKTPUYECKON NPOBOAUMOCTBIO. K TaKMM XMOKOCTSAM OTHOCATCS PacTBOPbI KACMOT U LiernoYven, Boaa
1 BOAHble pacTBOPbI Conen, NULeBble NPOAYKTbl, MOJIOKO M T.M.

KoHaykTomeTpuyeckme 30HAbI (Hanpumep, Tuna OY unu kombuHauus patyvkoB Tuna [OC
paspabotkm MO OBEH) B npocTeiiiem cnyvae NnpeacTaBnsioT coOon M3onmpoBaHHble Apyr OT Apyra
MeTannmMyeckne anekTpoabl, BbINMOMHEHHbIE U3 KOpPO3MecTorkoro matepuana. OanH 13 anekTpoaoB
saBnsieTcs obwum Ans Bcel cxembl KoHTpons. OH ycTaHaBnvMBaeTcs B pesepByape Tak, 4ToObl
paboyas yacTb aneKkTpoda Haxoaunacb B MOCTOSIHHOM KOHTAaKTe C XXMOKOCTbIO BO BCEM AuanasoHe
KOHTPOnS (OT HWXKHEro [0 BEPXHErO YPOBHS BKIIOUUTENBHO). DTOT 3NEKTPOL MOXeT ObiTb NOAKMHOYEH
K KOHTaKTy «obLwuit» noboro n3 yetbipex BXxogoB npubopa, NOCKOMbKY OHU rarnbBaHUYecKu CBsi3aHbI
mexay cobon. OctanbHble anekTpoabl SABNSATCA curHanbHbiMM. OHM  pacnonaralTcs  Ha
COOTBETCTBYHOLLUX CBOEMY Ha3Ha4YeHMWI0 YPOBHSX M MOAKII0YalTCS K BXogam npubopa.
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MpumeyaHue — lMNpu KOHTPONE YPOBHS B METaNNIMYECKOM pe3epByape ero Koprnyc MoxXeT BbiTb
MCNONb30BaH B ka4ecTBe 0bLLEero anekTpoaa.

[MpyMepbl  yCTaHOBKM  KOHOYKTOMETPUYECKMX 30HAOB Ha OObekTax mnpeacTaBfneHbl Ha
pucyHke 3.5.

. CurHansHeie " CurHansHele OB
OBLmiA OBumiA wmi
3NEKTPOR SCKTPOAN anextpon poleKTPOAN 3NeKTpos,
1 1 CurHanbHbie
ANEKTPOAL!
Hemetannuueckui MeTtannudeckuit Metannuyeckuit
pe3epeyap pesepeyap pesepeyap

chyHOK 3.5 — NMpumepsbl YCTaHOBKW KOHAYKTOMETPU4eCKUX 30HAOB

Mo Mmepe 3anonHeHus pesepByapa 3MeKTPOAbl COMPUKACAKTCH C XUAKOCTbIO, MPOMCXOANT
3aMblkaHNe 3MNeKTPUYEecKMX uenen mexay O6LMM M COOTBETCTBYIOLMMWU CUrHamnbHbIMKU BXOoAamu
npubopa, ¢UKCMpyemoe BXOOHbIMW YCTPOWCTBaAMM Kak AOCTWXKEHWe 3adaHHbIX ypoBHen. Cxema
NOAKITIOYEHNS KOHAYKTOMETPUYECKOro 3oHAa kK npmbopy npmBedeHa Ha pucyHke 3.6.

BHumaHue! KoHOyKTOMETPUYECKMIA CNOCOG KOHTPOSIA MOXET OKasaTbCA HEa(eKTUBHBLIM, ecru
BMECTO WAKOCTU MCMOMb3YyeTCs CYCMeH3nst Unn amynbeumst. [pu akcnnyataumn us CycrneHsun unm
3MYIbCUM Ha 3NEKTPOAbI AAaTYMKOB MOTYT OCaXAATbCA YaCTULbl, MPUBOASALIME K UX U3OMALIUN.
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[\ exay onexrponamy

PucyHok 3.6 — Cxema NoaKrno4YeHUs KOHAYKTOMETPUYECKOro 3oHaa

3.3.2 MexaHuuyeckue KOHTaKTHble YCTPOUCTBA

K Bxogam npubopa MoryT ObiTb MOAOKMIOYEHbl MeXaHM4Yeckue KOHTakTbl AaTymkoB. [lpu
cpabaTbiBaHUM MeXaHUYEeCKMX KOHTAKTOB MPOUCXOAUT 3aMblKaHWEe 3MEeKTPUYECKOM Lenu Mexay
obLLel TOYKON CXeMbl U COOTBETCTBYIOLLMM CUrHAmNbHLIM BXOAOM, YTO U douKCUpyeTcs npubopom.
Takve A[aTyMKM MOTyT MNPUMEHATLCA AN KOHTpons paboTocnocobHOCTUM HacocoB B cUCTeMax
BOAOCHAOXeHNs,, a Takke ANns KOHTPONS YPOBHA pPasfMyHbIX MO (PUINKOXMMUYECKOMY COCTaBy
XUOKOCTEW, B AaT4mKax nonnaskoBoro tmna.

Cxema MOAKMIOYEHNs OaTYMKOB C MEXaHWYECKMMM KOHTaKTaMu Ha BblXoAde npuBeAeHa Ha
pucyHke 3.7.
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PucyHOK 3.7 — CxeMa noAknio4YeHUs MexaHU4eCKUX KOHTaKTHbIX AaTYMKOB

MNpumeyaHue — B HekoTopbIX anroputmax, rae Ans paboTbl CUCTeMbl JOCTaTOYHO TPEX BXOAOB,
KO Bxody 4 nopkniovaeTca Tymbnep, ucnonb3yembll ANs OCTaHOBKM MW nepesanycka npubopa
(cm. n. 5.1).

3.3.3 AKTMBHbIE AaTYUKUN C BbIXOAHLIMU TPAH3UCTOPHLIMU KIllOYaMU

AKTVMBHbIE [JaTYMKM  (EMKOCTHble, WHAYKTMBHbIE, OMTWYECKME U T.N.) C  BbIXOAHLIMU
TPaH3UCTOPHbIMK KMtoyaMu (Hanpumep, N-p-N—TWna C «OTKPbITbIM KOMNEKTOPOM»), MpeobpasyioT
npoucXoAslimMe oA BIIMSHUEM BHELWHWX (aKTOPOB W3MEHEHWUS COOTBETCTBYIOLUMX BXOAHBIX
napameTpoB B CKa4Ko0BpasHOe U3MEHEeHME NPOBOAMMOCTY X BLIXOAHbBIX Liemen.

[ns HopmanbHoW paboTbl NpuGOpa BbIXOAHLIE KMOYM AATYMKOB AOKHbI (MPY LOCTUMXKEHWUU
BELLECTBOM KOHTPOSIMPYEMOrO YPOBHSI) MEPEKNoHaTbCsl 13 3aKPbITOrO COCTOSIHUSA B OTKPLITOE.

MWTaHne aKkTMBHbLIX [OaTYMKOB OCYLLECTBMSIETCA OT BCTPOEHHOrO B NpuGOp WCTOYHMKA
NOCTOSIHHOTO TOKa HanpsbkeHneM 24 B unu oT BHeluHero 6roka nutaHus (pUCYHOK 3.8).
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a) c nMTaHuemM oT npubopa 6) c NUTaHMeM OT BHELLUHero UCTOYHMKa

PucyHOK 3.8 — Cxema noAknYeHNs1 4aTYUKOB C BbIXOAHBLIMU KIlo4aMu n-p-n TMNa

3.3.4 AKTUBHbIe OATYMKU C TOKOBbIM BbIXO4O0OM

Takue pgatyvky Ans U3MepeHus pasnuyHbiX PU3NYECKMX BENUYMH OCHALLEHbl HOPMUPYHOLLMMU
npeobpasoBaTtensMi, KOTOpble  MNpeBpalialdT CcurHam  nepBUMYHOrO  npeobpasoBaTens B
YHUULMPOBAHHBIN CUrHamn NOCTOSIHHOMO Toka ¢ Ananas3oHoMm oT 0 go 5 MA, ot 0 go 20 MA, oT 4 o
20 mA. TuTaHnme HopmMuMpylLMX npeobpasoBaTenert MOXeT OCYLLEeCTBMATbCA OT BCTPOEHHOro B
NpMBop UCTOYHMKA NOCTOSIHHOIO TOKa HanpshkeHnemM 24 B unu oT BHeLWHero 6rioka nuTaHus.

[ns npvema curHana c JaTyMKOB 3TOro TUNa K COOTBETCTBYHLEMY Bxoay npubopa crnegyet
NoAKnioYaTb Harpy3o4Hbli pesuctop Ry (pucyHok 3.9a).

HomuHan conpoTuBneHns Harpy3odHoro pesuctopa BblbupaeTcs cornacHo Tabnuvue 3.1
MoLHOCTb pe3ncTopoB gomkHa bbiTe He MeHee 0,25 BT.
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Ta6bnuua 3.1

Ounana3oH Toka, MA

HoMuHanbHOe conpoTUBIEHME Harpy304Horo pesucropa, Om

ot 0005 1000
ot 0 go 20 240
ot 4 no 20 240

OfVH JaTynK C TOKOBbIM BbIXOAOM MOXHO MOAKMOYaTb OAHOBPEMEHHO K HECKONbKUM BXoAam
npubopa (ans KOHTpoNns ABYX ypoBHeWn). Npy TakoM NOAKMIOYEHUN HArpy3oYHbIA pesncTop criegyeT

NoAKMoYaTh TONMbKO K OAHOMY M3 BXOAOB npubopa (pucyHok 3.96).

Damumk

iy
Ru

06wt
€1

CAY-y

1 K npeoBpasosarenio
" curHana

JIE TS

CAY-y
» K npeobpasosarenio

" curxana (Bxog 1)

_ K npeobpasoearento

RH

" curHana (Bxoa 2)

O6Lumit

a) Npu NoakmnoYeHUM AaTymKa
K OfHOMY BXoAy

1

6) npu nogkno4YeHUn paT4ynka

K ABYM BXoAam

PVICyHOK 3.9 — Cxema nogknoyeHus Harpy3o4Horo pe3mctopa ans TOKoBoro gatyiunka



3.4 Pexumbl paboTbl npudopa

MpuGop MoxeT paboTaTh B PYHHOM MM aBTOMaTUYECKOM peXXume ynpaBrieHus perne.
Mocrne nogayn nuTaHUsA NPMGOP NEPEXOaUT B PEXUM, YCTAHOBIEHHBIN Nepes ero BbIKMIOYEHNEM.

Mpu 3anycke B aBTOMaTU4eCKOM pexuMe ynpaBrneHusi (csetoguop «ABT» cBetuTcs
HEerpepbIBHO) BLIMOMHAETCA OTCYET 3adepXKU Hayana BbIMOMHEHWs anroputMa, 3adaHHoOW B

napameTpe o, 4To conpoBoxaaetcs uHAukauuen Ha LM oBpaTHoro otcueta Bpemenu. [Mocne

n

OKOHYaHUA OTCYeTa 3aAEepPXXKU UK Nnocie KPaTKOBPEMEHHOro HaXXaTua Ha KHOMKY LS npm60p
nepexogunT K BbINOJTHEHUIO 3a4aHHOIo anroputma.

MNepeBon npubopa B peXMM PY4HHOro YNpaBneHWUsl OCYLLECTBMSETCA HaxaTuem U
(&C
yaepxaHuem B TedeHue 2 ¢ kHonku [P Mocne nepexoga B 3aToT pexum Ha LN uHauumpyetcs
«PYYH», ceetoanop «ABT» racHeT, BbINMONHEHUE anropuTMa ynpasneHus npekpallaeTcs, BbIXOAHbIE
pene NepeBoaaTCs B COCTOSIHUE NOMMYECKOro pa3MblKaHusl.

Mpu pa6oTe B pexxume py4HOro ynpaerieHUsi BO3MOXHO BKIOYEHME BbIXOAHbIX pene npubopa

A ¥ | [ne

MPU HaXaTUW Ha COOTBETCTBYIOLLME KHOMKW LKL , HE3aBMCMMO OT COCTOSIHUSI [aTYMKOB.
Peakumsi Ha KHOMKy nNpoucxoguT nocne ee OTI'IYCKaHVIﬂ BbikntoueHe pene OCyLLECTBRSETCA

NOBTOPHbLIM Ha)XaTnem COOTBETCTBYHLLIMX KHOMOK.
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I'IepeBo.q anGopa B pPeXuMM aBTOMaATUYECKOro ynpaBJrieHUsa Mnpon3BoOAUTCA NOBTOPHbIM

CEPOC

HaXaTWeM U yaepXXaHWeM B TeYeHWe 2 C KHoMKu LY |

KoHTponb 3a cocTosiHnem BXOAOB ocyluecTBnsieTcs no ceetoanonam «BXOAbI 1, 2, 3, 4», a 3a
cocTosiHmeM BbixofoB Mo ceBetognodaM «Kl», «K2» n «K3» (cBetogmopbl «K1», «K2» un «K3»
CBETATCSH NPU 3aMKHYTbIX KOHTAKTaX COOTBETCTBYIOLLMX pene).

MpumeyaHums.

1.

2.

[Mpy nepexofe B py4YHOW peXMM yrnpaBlieHUs U3 pexvma NMpocMoTpa YPOBHS CurHana Ha
Bxoge, UM nHanumpyet «PYYH» B TeyeHue BpemeHu ot 2 Ao 3 c.

CocTosiHMe BXOAOB, WHAMLMpYEMOe cBeToauodamu, oTobpaxaeT ux nornyeckoe
COCTOSIHME, T.e. MpWU MPSIMOW FOrMKe CBETOAMOA CBETUTCH Npu (PM3NYECKOM 3aMblKaHWK
KOHTaKTOB AaTtyuka, a Mpu WHBEPCHON Mornke — npu M3M4eckom pa3mMbiKaHUM KOHTaKTOB.
MpaAmoi noruke COOTBETCTBYIOT YCTaHOBKa napameTpa paboTbl COOTBETCTBYHOLLENO
Bxoga I, uieepcHoii — {(cm. Mpunoxenwe . MNporpaMmmpyembie napameTpbi).

3.5 O6uwme 0co6eHHOCTU TUNOBbLIX CXEM NMPUMEHEHUA

Kaxgomy yctaHoBneHHoMy B npubope anroputMmy @yHKUMOHUPOBAHWS COOTBETCTBYET
onpegerneHHass cxema MOAKMIOYEHNA K npubopy [aT4MKOB W WUCMOMHWUTENbHbIX MeXaHU3MOoB
(cm. MpunoxeHue B).

Mpubop MMeeT YeTbipe WAEHTUYHBIX BXOAA, OAUH M3 KOTOPbIX MOXET ObiTb MCMONb30BaH ANS
nogknioyeHnss Tymbnepa «CTOIM», BbinonHsLWeEro (yHKUMIO AMCTAHLUMOHHOIO BbIKMOYaTens, a
TakKkKe UCMorb3yemoro A aBapunHoW 3awmTel (6noknpoBku paboTel npubopa). MNpu pa3mbikaHum ero
KOHTaKTOB BO BPeMsi BbINOMHEHUS anropuTMa BCEe BbIXOAHbIE perie NepeBOAATCA B COCTOsSIHME
normyeckoro «0» (KOHTaKTbl PA30OMKHYTbI MPU ycTaHoBneHHoM napametpe N.o=0 , unu samkHyTbI npu
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N.o=!, roe N — Homep Bbixoga). Mpu nocneaytoliem 3ambikaHuu Tymbrnepa «CTOIM» BbiNonHeHue
anroputma HauyvMHaeTcs cHavana.
lMocne BkM4YeHWs nuTaHust Npubop npoBepsieT cocTosiHne Tymbnepa «CTOM» u, ecnu ero
KOHTaKTbl 3aMKHYTbI, MPUCTYNAET K BbINOSIHEHUIO anroputma (oTpabaTtbiBaeT 3a4epXKy BKITIOYEHNSA U T. 4.).
Mpn oTcyTCTBUM HEOBXOAMMOCTU AUCTaHLUMOHHOTO ynpaBneHus, Ha Mecte Tymbnepa cnegyet
YCTaHOBMTL Mepembldky (npy ycTaHoBneHHom Tune norvku Y.C=l ana sxoma 4) wunu, He npumMeHss

NepembIyKy, yCTaHOBUTL TUM Norukn Ho= /.

3.6 MHAuKauma aBapuMHbIX COCTOSIHUMA

BonbwnHcTBO anroputmMoB paboTbl npubopa npedycMaTpuBalT MHAMKALUIO aBapUNHbIX
COCTOSHUIA.

CocTosHne «ABapusi AaTYMKOB» npubopa npegnonaraeT OCTAHOBKY BbIMOSIHEHWSA anroputma,
nepeBos KOHTakTOB perie B Pa3OMKHYTOE COCTOsiHME M MuraHune cBetoamogoB «K1», «K2», «K3».
Ycnosusa Ans nepexofa B yKa3aHHOE COCTOSIHUE MpUBEAEHbl B OMUCAHMAX KOHKPETHBIX anroputMoB
(cm. MpunoxeHue B).

Bbixoa n3 coctosiHua «ABapusi [aTYMKOB» MPOMCXOAMT MPU CHATUM € npubopa nuTaHus,
nepesanycke anroputma Tymbnepom «CTOIM» unu ¢ knaevatypbl NPy NEpexofe B PYYHON PeXuM
ynpasneHus.
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4 Mepbl 6e3onacHocTH

Mo cnocoby 3awmTbl OT NOpaXeHUst ANeKTpUYecknM ToKkoM npubop cooTBeTcTBYET knaccy Il no
[OCT 12.2.007.0-75.

Mpu akcnnyaTtauMm u TexHMYeckoM obcnyxuBaHuM Heobxogumo cobniopjatb TpeboBaHUs
FOCT 12.3.019-80, «[MpaBun akcnnyaTtauuu 3neKTpoycTaHOBOK noTpebutenein» u «lpaBun oxpaHbl
Tpy4a npu aKcnyatauum aNeKTpoycTaHOBOK NOTpebuTenemn.

Mpu akcnnyaTtaumm npubopa OTKPbITblE KOHTaKTbl KNEMMHWKa HaxXOAATCH MOA HanpshKeHueM,
onacHbIM ANs XW3HW YernoBeka. Jlobble nogknioyeHns k npubopy M paboTbl MO €ro TEXHUYECKOMY
06CnyXMBaHNIO NPOU3BOANTL TONBKO MPU OTKIIIOYEHHOM MUTaHUKM NpUbopa U NOAKMYEHHBIX K HEMY
YCTPOWCTB.

MopkntoyeHne, perynupoBka M TexobcnyxuBaHue npubopa AOMmKHbl MPOU3BOAUTLCS TOMNbKO
KBanMUUMPOBaAHHbLIMK CNeLMannucTaMm, N3y4nBLLIMMW HACTOsILLLIEE PYKOBOACTBO MO 3KCnyaTaLum.

He ponyckaetcs nonagaHve Bnarv Ha KOHTaKTbl BbIXOAHOTO pasbema U BHYTPEeHHWE 3neMeHTbl
npubopa. 3anpelyaeTcs wucnonb3oBaHWe npubopa B arpeccuBHbIX Cpefax C CcodepXaHuem B
aTMocdepe KMCNOT, Lenoyen, Macen u T. n.
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5 MMporpammupoBaHue U HacTpomnka npudopa
5.1 Obwwme cBepeHusA

MporpamMmupoBaHne npedHasHadeHo Ans Bblibopa Heobxogumoro anroputMa paboTel U
YCTaHOBKM 3HA4YeHWI napameTpoB npuGopa, ornpefensiowmx ero HacTponky v paboTy B mpouecce
aKcnnyaTauum.

Monb3oBaTtenb MOXET M3MEHATbL 3HaYeHUs NapaMeTPOB B COOTBETCTBUM C YCIOBUSIMU U LIENAMU
aKkcnnyaTauum npubopa. SHaueHnst NporpaMMUpyeMbIX NMapameTpoB BHOCATCH B SHEProHEe3aBUCUMYHO
namsiTe NpUGopa 1 COXPaHATCS MPU OTKIIOYEHUN NUTAHUS.

MporpaMmMupoBaHe NPOU3BOANTCS KHOMKaMM, PacronoXeHHbIMM Ha NMLEBOI NaHenu npubopa.

YcTaHoBneHHble B Npubope anroputmel yHKUMOHNpoBaHus (cMm. MNpunoxeHue B) paspaboTaHbl
B Liensix obecneyeHns pelleHnst Hanbonee YacTo BCTPeYatoLWMXCs B MPaKTUKe NPUMEHeHUs 3agau.

5.2 Bbibop anroputma paboTbl

lMocne nogaun nutaHnus Ha npubop Ha LI BbicBeumBaeTCsi HOMEP BbINOMHAEMOro anroputMma
1Ny obpaTHbI OTCYET BPEMEHM A0 Hayana ero NCMOoMHeHus.

MpumeyaHue — Mpr3HaKom akTUBM3aLMK (3anycka) anropuTma sSiBNSEeTCH CBeYeHWe CBeTOAMOAa
«ABT.» n otobpaxeHue Ha aKkpaHe 06paTHOro oTcyeTa BpeMEHM 40 Havarna BbIMOMHEHUS anropuTma,
nnbo ero Homepa.

HocTyn k pe)KVIMi BbiGopa Heobxo4MMoro anropuTMa paboThl BLINOMHAETCH ANUTENbHLIM (2 C)
ne

HaxaTueM KHonku LK |,
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F~Y
-~
Ha LW BbicBeunBaetcsa — TpeboBaHve BBeaeHus koda gocTtyna. KHomnkamu IZ " -

, nocne 4ero Ha UM

criefyeT ycTaHoBWTb kog poctyna «27» (P. .27, HaxaTb KHOMKy
BbiCBEUMBaETCs napameTp A-xx (C MuraloLMM HOMEpOM anropuTMa Xx).

Mpumeuanune — Kog gocTtyna gencTBuTeNieH B TeyeHne 1 MUH NOCMe NocregHero Haxartus
Nto60IN KHOMKMN.

BbIGOp HyXHOro anroputMa u3 umetoLerocs B namsat npubopa nepeyHs (cMm. MpunoxeHve B)

P » n

BblnonHsieTcs kHonkamu LX' | n L ¥2 | — nng sanucu 3HaveHns B naMATb HaxknumaeTcs kHonka LK |

Mpumep BbiGopa anroputMa 02 NpeacTaBneH Ha pUcyHke 5.1.

BonbLWWHCTBO anropMTMOB MO3BOMSOT MOMb30BATEN BbIMOMHATL HACTPOWKY  MapamMeTpoB
paboTbl Npubopa Ans KOHKpeTHOM 3agauu (cMm. n. 5.3).
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Homep anroputma pabotsl npubopa

Haxarb KHONKY Ha 2 ¢ s Bxoaa
B PEXWM NPOrpaMMUpOBaHIA

Muranme dpsl (AOCTYN K U3MEHEHNAM)
M3mMeHeHMe YCNOBOMD 3HAYEHMA

YcTaHoBKa WMCNOBOro Koaa aoctyna (27)

Beog kosa pocryna
Muranwe undpbl (A0CTYN K U3MEHEHUAM)

WMameHeHne HoMepa anroputMa

BhibpaHHbIit Homep anroputMa (02)

CoxpaHeHue 3HaYEHWA B NAMATH

Bixoz, 683 COXpaHEHUA 3HAYEHMA

PucyHok 5.1 — BbiGop anroputma pa6oTbi npubopa



5.3 MpocmoTp 1 ycTaHOBKA 3HAaYE€HMI NapaMeTpoB anropmuTmMa

Cnucok napameTpoB anroputma paboTbl npubopa, AOCTYNHbIX ANS U3MEHEHUS, MPEACTaBMNEH B
MpunoxeHnn I'. o ymonuyaHuiO Ans BCeX BXOAOB YCTAHOBMEH TWN OaTYMKOB: con —
KOHOYKTOMETPUYECKNIA 30HA.

o~ »
2.
[MpocMOTp NapamMeTpoB M MX 3HAYEHWUIA OCYLLECTBSIETCS KHOMKaMu lz n Lk | Ha LN cneBa
oTobpaxkaeTcs napameTp, cnpaBa — ero 3HayeHue.
Mpy HeobGXxoguUMOCTU M3MEHWUTb 3Ha4YeHWe WHOULMPYEMOro napameTpa CregyeT HaxaTb U

near.
yoepxaTb KHOMKY Gonee 2 cek.

Mpumeyanue — B cnyyae HeobxoaMMoOCTU cnedyeT BBECTU koA Aoctyna (cMm. . 5.2).
Y o

i

Kl

(]
BbiGop 3HauyeHWss napameTpa OCYyLEeCTBNAEeTCA KHOMKamu n LK | kHonkon LK&

CEPOC
COXpaHAeTcAa B NamMATu HOBOE 3HadeHue, nmbo kHonkow LPY4H: OCYLLEeCTBIIAETCA BbIXO4 U3 pexunma
YCTaHOBKU bes3 COXpaHeHna HOBOIro 3Ha4yeHua napameTpa.

Mocne BbiGopa Monb3oBaTenemM HEOGXOAMMOrO anropuTMa cregyeT YCTaHOBUTb TWM AaTuuka,
noakroYaeMoro K kaxaomy sxogy (napametpsl {, 2, 3 u Y, aHauenust con, nPn, cur, cM. Mpunoxetve I).
Mpumep ycTaHoBkM 3HadeHnst nPn ans Bxoga 1 npuseaeH Ha pucyHke 5.2.

Nornka paBoThl ANA KaxOoro Bxofa onpefensetcs napameTpamu L, 2o, 3¢ u HC,
COOTBETCTBEHHO, ycTaHoBKoM 3HadeHuin Junu { (cm. Mpunoxexue I).

Norvka paboTbl ANs KakOoro BLIXOAHOMO pene onpefensieTcss napametpamu lo, 2o, Jo,
ycraHoskow 3HaveHun Junu { (cm. Mpunoxenus B n ).
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YcTaHoBKa kopa aocTyna

T
|
|
|

—_

PucyHok 5.2 — YcTaHOBKa 3HauYeHuUs napameTpa «Tvn gaTyvka» ansa exoga 1

Janee cnegyeT ycTaHOBUTb HeobGXoAMMble 3HAYEHWSI BPEMEHHbIX NapaMeTpoB anroputMa
(cm. Mpunoxenne B) n npoBepuTb NPaBUIIbHOCTL BLINOMIHEHWUS anropuTMa, UMUTUPYS cpabaTbiBaHne
BXOAHbIX AATUYMKOB (3aMblkasi COOTBETCTBYyIOWYMeE Uenu). Ecnn anroputm BbINOMHSETCS NPaBUIbHO,
npuéop MoxXeT GblTb CMOHTMPOBAH Ha OObEKTe W MPOW3BEAEHbl BCe HEOGXOAMMbIE MOAKMIOYEHUS B
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COOTBETCTBUM C N. 6 U an/IJ'IO)KeHI/IeM B. Ecnn anropuTMm BbINONTHAETCA HenpaBWUIlbHO, NpoOBepAeTCA
yCTaHOBKa nepe4vuncrieHHbIX Bbllle napameTpoB.

5.4 3anyck BbINOJIHEHUA anropuTMa

3anyck BbINOMHEHUs anroputma MPOU3BOAUTCS OAHOBPEMEHHbIM AnuTenbHblM (6onee 2 c)
(ﬁc ne
HaxaTtneM KHorok P p , Unn nepekntodeHnem Tymbnepa «CTOM» (ecnv oH NpeaycMOTPeH B
cxeMe MOoAKIYeHNst AN COOTBETCTBYIOLLEro anroputma, cm. Npunoxexve B).
Mpun3Hakom 3anycka BbIMOMHEHNsI anropuTma ABnseTcs cBeveHve ceetoamona «ABT.».

5.5 OcTaHOBKa BbIMOJIHEHUA anropuTma

OcTaHoBKa BbIMOMHEHWSI aniropUTMa BbINOMHAETCA OAHOBPEMEHHBIM AnuTeNbHbIM (Gonee 2 c)
(&C r
HaxaTveM kHomok LP*H1 y L ¥ | ynn pasvbikaHvem TymGriepa B uenu nutaHus (vnu TymGrepa
«CTOIM» — ecnv OH NPeayCMOTPEH B CXeME NOAKIIOYEHNS ANt COOTBETCTBYIOLLErO anropuTMa).
[Mpu3HakoM ocTaHoBa BbINOMHEHNs anropuTMa siBnsieTc MuraHue ceetoguoga «ABT.».

5.6 HacTtpowka npubopa
HaCTpOVIKa an6opa COCTOUT M3 YCTaHOBKU 3Ha4YeHun OMOPHbIX HaI'IpFI)KeHMVI BXOAHbIX

KoMnapaTopoB (ycTaBok Komnapatopa 3ambikaHus F.XX. u pasmbikadHus (P.xx) u koppekuuu
BpPEMeHHbIX napameTpoB (cMm. [Mpunoxenve B).
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5.6.1 HacTtpoika ypoBHen nepeknoyYeHus Ansa BXOAHbIX YCTPOUCTB

[ns HacTpoWKn ypoBHEN MEepekntodeHuss BXOAHbIX YCTPOWCTB criedyeT MOAKMuMTb K npubopy
AaTtyukn, nogatb Ha Npnbop NUTaHne, OCTaHOBUTL BbINONHEHWe anroputma (cm. n. 5.5) n nponssectn
HaCTPOWKy YCTaBOK KOMNapaTopoB.

HacTponka YCTaBOK KOMNapaTopoOB 3aMblKaHUsi BXOOOB MPOU3BOAUTCA NpU 3aTOMNEeHHbIX
KOHOYKTOMETPUYECKUX patyukax, npu 3aMKHYTbIX Knk4Yax WM npu yCTaHOBJIEHHbLIX MOPOroBbIX
3Ha4YeHUAX BbIXOAHbIX CUrHaNoB C AaT4YUKOB.

2]
[ns HacTpoliku ycTaBKM KOMnapaTopa 3ambikaHus Bxoma 1 korkamm K11 y [
n
Heobxoaumo BeibpaTb napameTp ! P.xx., HaxaTe u yaepxusatb kHornky LK | Gonee 2 c. B cnyvae
HeobXo4MMOCTY CrieayeT BBeCTU ko gocTyna (cm. n. 5.2). Ha LI oTo6paxaetca napametp {P.x.x. u
ero muraiollee 3HadeHve (ECnu 3HayeHue He MoABepranocb U3MeHeHuto, To GyaeT UHAMUMPOBAaTLCS
3aBopckas ycravoska !L). Mocne aToro He06X0AMMO BOWMTM B PEXMM MPOCMOTPa YPOBHS CUTHamna Ha
NPOT. K
Bxoge 1, NS Yero oJHOBPEMEHHO CrieflyeT HaxaTb 1 yaepxmsaThb Goree 2 ¢ konku LX | X | Ha
L/ 6ypeT murate napametp {P.X.X 1 ero sHadeHue, oTobpaxarollee ypoBeHb curHana Ha sxoge (ot
1 1o 99 %).
[Ons 3anucy B namsTb NpuGopa 3HaueHust yCTaBku koMnapaTopa 3ambikaHusi Bxoga 1 cnenyet
neol CEPOC

. [insa BbIXOAa 3 pexumMa npocMoTpa 6e3 coxpaHeHns — HaxaTb kHonky LPYHH |

HaXaTb KHOMKY

MpumeyaHus
1. [JewicTBue Kopga AOCTYNa B PeXUMe MPOCMOTPa YPOBHA CUMrHaNa Ha BXoAe He OrpaHnyeHo.
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2. [Ana noBbIlEHMS MOMEXOYCTOMYMBOCTUM U Oonee HagexHow paboTbl KOMMapaTopoB

3HaueHue napameTtpa (FPxx (ycTaBka komnapaTopa 3amblkaHus Bxopa) cnegyeT
YCTaHOBMUTL Ha EAMHULY MEHbLLE, YEM 3HAYEHUE, U3MEPEHHOE U 3aHECEHHOEe B NaMsiThb.

HaCTpOVIKa YCTaBOK KOMMapaTopoOB pa3MbiKaHUsi BXOOOB OCYLLECTBIIAETCA MNMpPpU OCYLUEHHbIX
KOHOYKTOMETPUYECKNUX AaTHuKaxX, Npu PasoOMKHYTbIX Khn4Yax Ui npu yCTtaHOBMEHHbIX MOPOroBblX
3HaYeHUAX BbIXOQHbIX CUTHaANoOB C AaTYNKOB.

»

»
¥
[ns HacTpoiikm ycTaBku KomnapaTopa pa3smbikaHus Bxopa 1 kHomkamu LK u .

neror.
Heobxoaumo BbiGpaTb napameTp {FP.xx , HaxaTb U ygepxaTb KHOMKY bonee 2 c. B cnyvae
Heobxo4MMOCTH crielyeT BBeCTM kof focTtyna (cM. n. 5.2). Ha LI/ otobpaxaetcs napametp {FP.xx un
ero murarwollee 3HadeHve (ecnm 3HavyeHne He NOABEpranocb U3MeHeHuto, To 6yaeT MHAMUMPOBAaTLCS
3aBopgckast ycraHoska 91). Mocne aToro Heo6XoAUMO BOWTM B peXuM NPOCMOTpa YPOBHS curHana Ha
ne o
Bxoge 1, AiNs 4ero oHOBPEMEHHO CrieflyeT HaxaTb 1 yaepxusaTh 6onee 2 ¢ kronku LK [ [ X1 | Ha
UMW 6ynet muraTts napameTp {P.xx v ero sHaueHue, oTobpaxatoliee ypoBeHb CUrHana Ha Bxoge.
[nsa 3anucu B namate npubopa 3HaveHns yCTaBku KoMnapaTtopa pa3mbikaHusi Bxopa 1 cneayet
near. (ﬁc
HaxkaTb kHorky LK | [Ins BbIxofa 13 pexuma npocMoTtpa 6e3 coxpaHeHust — HaxaTb KHonky LY |
Mpyumep HacTpoWkn ycTaBok koMmnapartopa Aans Bxopa 1 npuseneH Ha pucyHke 5.3.

AHanorMyHo NPOBOAMTCA HACTPOVKa YCTABOK KOMMapaTopos Ans Bxogos 2, 3 v 4.

BHumanme! 3HadeHune napametpa {P.xx 4omkHO 6biTb Gonblue 3HadeHus napameTpa (P.xx.
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YcTaHoBKa koa 4ocTyna
(B cnyyae HeoDXoaMMOCTH)

e
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Beixop Gea
coxpaHeHun [Py

Bhixop 6e3
FY4H. | COXPAHEHHA

7 7] Ycraka komnapatopa

. ILLL| 3ameikanus Bxopa 1

K1

{10 T 7] 3wasenue yposs

LY .. &) CHTH@AE B8 oROAE 1

3anuce 3Hadenua (27)

L A

[] 1| Ycraeka komnaparopa
E_T:l aaMbikanua Bxoga 1

“¥

Wamenenme
K2 | 3HaueHua

-| 3anuce yeTanoenenHora
3Havenma (19)

PucyHok 5.3 — HacTpoiika ycTaBok kKomnapartopa Ansi Bxopa 1
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Mpn wncnonb3oBaHWM  KOHAYKTOMETPUYECKUX WM aKTVMBHbIX [aTYMKOB YPOBHS criegyet
Npon3BOANTb MOCTENEHHOE 3arnofiHeHMe pesepByapa, KOHTPONMPYs MO Mepe 3aMblkaHusi AaT4YvMKOB
3acBeTKy COOTBETCTBYIOLLMX CBETOAMOAOB Ha NULIEBOV naHenun npubopa.

Ecnu npu 3anonHeHnn pesepsyapa 3acBeTK/ CBETOANOA0B (N N06Oro 13 HUX) He MPOUCXOAMT,
crnegyeT W3MeHUTb 3HaYeHWe YCTaBkM KomnapaTtopa 3amblkaHus Bxopma (npu pabote c
KOHAYKTOMETPUYECKUMU AaTUUKaMM) MU YBENUUYNTE YYBCTBUTENBHOCTb COOTBETCTBYHOLLMX AaTYMKOB
YPOBHS (Npu paboTe C aKTUBHbIMY AaT4uKamm).

M3vmeHeHne 4yBCTBUTENBHOCTU aKTUBHbIX AATUYMKOB MPOU3BOAUTCA YTOYHEHMEM MecTa WX
YCTaHOBKM B pes3epByape WM C MOMOLLbIO PEryfnMpoBOYHbIX SMEMEHTOB (MpM WX Hanuyuw),
pacnonoXeHHbIX Ha KOpNycax AaT4YMKOB.

MpousBecT  mocTeneHHoe  OMOPOXHEHWe  pe3epByapa,  KOHTPONMPYsS  Npu  3TOM
nocnegoBaTenbHOE ralleHne COOTBETCTBYIOLLMX CBETOAMOAO0B Ha NWLEBOW naHenu npudopa.

[na npoBepkn KavecTBa HACTPOMKM MPOM3BECTM MOBTOPHOE 3arnofiHEHWE W OMOPOXHEHNe
pesepByapa, KOHTPONMUPYS NPy 3TOM paboTy BXOAHbIX AATYMKOB MO CBETOANOAAM.

Mpn ncnonb3oBaHWM AaTYMKOB, UMEIOLLMX HA BbIXOAE aHamnoroBbli CUrHan B BuAe Toka, crneayeT
UMWTUPOBAaTb pasfUYHble YPOBHW CWUrHamna, KOHTPONMPYS C MOMOLLbI  COOTBETCTBYHOLLMNX
n3mepuTenbHbIX NPUBopoB (amnepmeTp MM BOMLTMETP) BeNWYMHY, MpU KOTOpon cpabaTtbiBaloT
BXOAHblE€ YCTPOMWCTBA.

5.6.2 HacTtpoika BpeMeHHbIX NapaMeTpoB

BpeMeHHble napameTpbl yCTaHABNUBAKOTCSA B OAHOM U3 YeTbIpex (hopMaToB:
—cytru (LC);
—vacsl (Y4.);
— munyTol (M);
— ceKyHabl (C.C.).
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Mpumep usMeHeHus napameTpa EY co 3HaueHMeM 2 C Ha 3HadyeHue 184 nokasaH Ha
pucyHke 5.4.

—»& o | YcraHoBka koga aocTyna Buiop dopmara BpemeHm
Y (B Cnyyae HEOBX0AMMOCTH) (MHAMLMPYETCA NONOXEHNEM
[eCATUYHOI TOYKM)
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PucyHok 5.4 — UsMeHeHue BpeMeHHOro napameTtpa &Y
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6 MoHTax n nogroTroBka npubopa Kk pabore

6.1 MoHTax npnbopa a)
——1 — 1
Mpw pa3melleHn NpMbopoB HEOBXOANMO Y4MTbIBaTL MEpPbI =

6esonacHocTy, npeacTaBneHHble B pasgene 4. |:>

YcTaHOBKa NpM6OPOB HACTEHHOrO UCMOJTHEHUSA
OCYLLECTBNSIETCA B CrieaytoLlel nocnenoBaTenbHOCTU: ! §
1. MNpousBoanTca noarotoBka Ha oOObekTe MecTa Ans

pasmelleHnss npubopa B COOTBETCTBMM C  pa3mepamu, 6) /

npusefeHHbIMU B MpunoxeHun A.
2. KpoHwTenH 3akpennsetca Tpemss BuHTamu M4x20 (B

KOMMMEKT  MocTaBKn He BXOOSIT) Ha NMOBEPXHOCTH,

npegHasHayYeHHoW Ans ycTaHoBku npubopa (cwm. MpunoxeHve A P

1 pUCYHOK 6.1a).

3. KpenexHbln yronok 3auennsetcsa Ha 3agHen CTeHKe B) / —
npubopa 3a BEPXHIOK KPOMKY KPOHLUTENHA (PUCYHOK 6.16). /

4. MNpubop NpuKpennseTcs K KPOHWTeHy BUHTOM M4x35 13
KOMIIieKTa NocTaBkn (PUCYHOK 6.1B).

PucyHok 6.1 — MoHTax npn6opa
HacCTEeHHOro KpenneHus
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YcTaHoBKa NpMOOpPOB LWMTOBOIO UCNOSTHEHUS

OCYLLIECTBISIETCS B CreayoLLen nocrneoBaTenbHOCTH:

1. Mpon3BoaMTCA MOArOTOBKA Ha LUMTE yMpaBreHusi MecTa Ans ycTaHoBku npubopa B
COOTBETCTBUM C pasmepamu, npuBeaeHHbIMY B MpunoxkeHun A.

2. Mpubop ycTaHaBnNMBaeTCs Ha LWUTE YNPaBreHUss C UCMONb30BaHUEM [Af1si €ro KpenneHus
MOHTaXHbIX 3IEMEHTOB, BXOASILLMX B KOMMIEKT NMOCTaBKU.

3. Mpubop BcTaBnsieTcs B crneumarnbHO NOArOTOBMEHHOE OTBEPCTUE Ha MMLEBON MaHenu yta
(cm. Mpwunoxenne A n pucyHok 6.2a).

a) 0)
PucyHok 6.2 — MoHTax npu6opa WMUTOBOro KpenneHus

4. dukcaTopbl 13 KOMMNIIEKTa NOCTaBKW BCTABMSAOTCS B OTBEPCTUS Ha BOKOBLIX CTEHKax npubopa
(pucyHok 6.26).

5. BuHTbl M4x35 13 koMnnekTa NnocTaBku C YCUNMEM 3aBOPAYMBAIOTCS B OTBEPCTMSIX KaXKaoro
¢hukcaTopa Tak, Utobbl NpUBOpP BbiN NAOTHO NPUXAT K NIMLIEBO NaHenu Wwura.
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YcTtaHoBka npu6opoB DIN-pee4yHOro ucnosiHeHus

OCYLLECTBNSETCA B cneaytoLlen nocnegoBaTenbHOCTH:

1. MNpoussogntca nogrotoBka Ha DIN-penike mecta Aans
yCTaHOBKM Npubopa B COOTBETCTBUU C pasMepamu, NpuBegeHHbIMU B
MpunoxeHnm A.

2. Mpubop yctaHaBnuBaeTcsi Ha DIN-peiiky B COOTBETCTBUMU C
pUCyHKom 6.3.

3.Mpubop c¢ ycunuem npwkumaetcd Kk DIN-peiike B
HanpasneHuu, NoKasaHHOM CTPENKON, A0 PMKcaLmn 3aLLenku.

A

6.2 MoHTax gaT4MKoB

MpousBoamTca  ycTaHOBka Ha  OObekTe  [AaT4MKOB, PucyHok 6.3 — MoHTax npuGopa
BblOpaHHbIX AnS BbINONHEHNS TEXHOMOMMYECKOro npouecca. ¢ KkpenneHunem Ha DIN-peiiky

MoHTax npou3BoaMTCS B COOTBETCTBUW C yKadaHuamu P3O
Ha KOHKPETHbIN AaTuuK.

Mpy MOHTaxe AaTYMKOB KOHAYKTOMETPUYECKOro Tuna criegyet obpatutb ocoboe BHUMaHWe Ha
OTCYTCTBME 3aMblKaHUA MeXay WX SMeKTpodaMu, a Takke 3amblkaHuii Mexay anekTpodamu u
CTeHkamu pe3epByapa (ecnv oHW MeTannu4eckme).

[Mpy MOHTaxe aKTUBHbIX AaT4YMKOB HEeOOXOAMMO Y4uuTbiIBaTb BO3MOXHOCTb WX B3aMMHOTO
BMUAHUS Ha paboTy Apyr apyra. Bo usbexaHue 3TOro AaTymky pPEKOMEHAYeTCs pasHOCUTb Ha
paccTosiHne He MeHee 25 CM OauH OT ApYroro.
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6.3 MoakntoyeHune npubopa

CoeguHeHne npubopa C WMCTOYHUMKOM MWTaHuA (CeTbid) W AaTyMkamu  MpoOU3BOAMTCHA
Nno COOTBETCTBYIOLLMM CXxemam, npuBedeHHbIM B MNpunoxeHun B, ¢ cobniogeHmem mep 6e3onacHocTy,
npeAcTaBneHHbIX B pasgene 4, B crieaytoLuelt nocnefoBaTenbHOCTH:

1.
2.

3.

4.

5.

MpuGop NOAKNIYAETCS K UCTOUHMKY MUTAHUS.

MopaeTca nNuTaHue U ycTaHaBMUBaEeTCs HEOOXOAMMBIA anroputM paGoTel npubopa, 3aTem
nuTaHue oTkNoYaeTcs.

MopaknioyatoTes AaTymku K Bxodam npubopa CornacHo CXeme YCTaHOBMEHHOro anroputma
paboThbl.

MoaknioyaloTes NMMHUM CBSI3W BbIXOAHBIX perie K UCMOSIHUTENbHLIM YCTPOCTBaM COrfiacHo
CXeMe YCTaHOBJIEHHOro anropuTMa paboThbl.

BkrtoyaeTcs npuGop 1 NpoBePSIETCS BbINOMHEHWE YCTAHOBNEHHOMO anroputma.

[na oGecneyeHnss HaOEXHOCTU INEKTPUYECKUX COEAUHEHUI PEKOMEHAYeTCs WCMonb3oBaTb
kabenu ¢ megHbIMY MHOFOMPOBOMOYHBIMU XUMaMU, KOHLbI KOTOPbIX Nepes NoAKIYeHneM cneayeT
TWATEeNbHO 3a4UCTUTb M OBNYAUTL WNKU OKOHUEBaTb KaGemnbHbIM HaKOHEYHWKOM. CedeHue Xun
Kkabenewn He 4OMKHO NpeBbIwaTh 1,0 MM,

HonycTumas anuHa anekTpuyeckon Lenu oT npubopa Ao AaTymkoB He Gonee 30 M.

6.4 NMomexu u meToabl X NogaBNeHUNA

Ha paboTty npubopa MoryT BNusiTb CneaytoLime BHELIHNE MOMEXN:

BO3HVKaIOLLWIE MOZ AENCTBUEM 3MEKTPOMArHUTHBIX Mosei (MOMEXM KOHAYKTVBHOIO AeVCTBIS);
MUMMYIbCHbIE  ONIEKTPUYECKUE, BO3HMKAIOWME B MUTAKOWEN CEeTW TMpU  BKITHOYEHUU
3MEeKTPOMOTOPOB 1 APYrMX MOLLHbLIX NOTpe6uTenei aHeprum.
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[na yMeHblIeHVA BNUSHUA NOMEX KOHAYKTMBHOTO [eNCTBUA HeobXOoOVMMO BbIMOMHATH

npuBeAeHHble HUXe peKoMeHaaLuu:

— 1PV NPOKNaaKe CUrHarbHbIX NIMHWWA, B TOM YMCIE MUHWA «MpUBop — AaT4uK», X ATIMHY CReayeT no
BO3MOXHOCTU YMEHbLLUaTb M BblAENATb B CaMOCTOATENbHYIO Tpaccy (MMM HECKOMbKO Tpacc),
oTaerneHHyto(bIX) OT cUnoBbIX Kabenewn;

—  obecneunTb HafexHoe 3KPaHWMPOBaHME CUrHaNbHbIX NMHWA. OKpaHbl CrieayeT aneKTpUYecku
M30MMpoBaTh OT BHELUHero obopydoBaHWS Ha MPOTSHKEHWWM BCeW Tpacchl M MOACOEAVHATb K
kremme npubopa «O6iuas» (L). Mpu oTCYTCTBIM BO3MOXHOCTV M3OMALMM N0 BCelt Tpacce akpaH
NoACOeAMHSIOT K ODLLie ToUKe 3a3eMIEHNA CUCTEMbI, HANpPUMEp, K 3a3eMNEeHHOMY KOHTaKTY LwuuTa
yrnpaBneHus;

—  npubop crnepyeT ycTaHaBMvBaTb B METanM4eckoM Lukaddy, BHYTPYU KOTOPOro He AOIMKHO ObiTb
YCTaHOBIMEHO HMKaKoro curnosoro obopyaosaHust. Kopnyc Lwkadba AormkeH ObiTb 3a3eMrieH.

Ons  ymeHblIEHNST MMMNYMbCHBLIX MOMEeX, BO3HMKALWWUX B NUTalOWeX ceTu, creayet
BbINOMHATL Creayowme pekomeHgauum:

—  noarroYaTh NpUGOop K MUTatOLLEN CETU OTAENBHO OT CMITOBOrO 0G0PYA0BaHMS;

—  ycTaHaBnvBaTb pUSbTPbI CETEBBIX NMOMEX B MNMHUSX NMUTaHUs NpuGopa;

—  yCTaHaBMvBaTb UCKpOracsiLume hunbTpbl B MIMHUSX KOMMYTaLMW CUITOBOrO 0G0PYA0BaHMS.

lMpn MoOHTaxe cucTembl, B KOTOopoh paboTaeT npubop, cnegyeT yyuTbiBaTb nNpasuna
opraHu3aummn adeKTUBHOIO 3a3eMMeHNs:
—  BCe 3a3eMrsioLme NIMHUM NPOoKNaabiBaTh MO CXeme «3Be3aax», Npy 3ToM Heobxoammo obecneumnTb
HaJEXHbI KOHTaKT C 3a3eMIIEMbIM AMEMEHTOM;
—  BCe 3a3eMssioLLye Lienm JomkHbI ObiTb BbINOMHEHbI kak MOXHO Boree ToNCTbIMU NPOBOAAMM.
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7 TexHuyeckoe obcnyxuBaHue

TexHu4eckn ocmoTp an60pa npoBoaunTcA OGCJ‘Iy)KVIBaIOLLWIM nepcoHarnioMm He pexe oOHOoro
pa3a B WWeCTb MeCdLeB N BKINO4YaeT B cebs BbINOMNHeHne cnegywowmnx onepau,vu7|:

- OYUCTKY KOpnyca n KneMMHUKa anI6opa OT MbJIN, rPA3N U NOCTOPOHHUX NPEAMETOB;

- NPOBEPKY Ka4veCTBa KpeneHns an60pa Ha MeCTe ero yCTaHOBKU;

- NPOBEPKY Ka4yeCTBa NOAKNHYEeHNA BHELLHNX CBSA3eN K KNEeMMHUKaM.

O6Hapy>KeHHbIe npu oCcMOTpe HeJOCTaTKN cnefyet HeMeaneHHO yCTPpaHUTb.

[Mpu ucnonb3oBaHWM B KayecTBe AaTYMKOB YPOBHA KOHOYKTOMETpPUYEeCKMX 30HO0B Heobxoaumo
OCyLWeCTBNATb UX perynﬂpruZ OCMOTP U OYUCTKY pa6oqv|x vacten ANeKTpoA4oB OT U3oNUpyHLWKnX
HaneTos, WMakos U T.M. [epnoanyHOCTL OCMOTPa TakMX AaTYMKOB ONpefensieTcs cocTaBoM pa6oqel7|
XKUAKOCTU U KONMYECTBOM B HEN HEpPaCcTBOPUMBIX NPUMECEN.

I'Ipm pa60Te C aKTUBHbLIMU JaTyuKaMy NepuoamyecKkn, HO He pexe OAHOro pasa B 6 mMecsues
Heobxoaumo npon3BoauTb UX OCMOTP, NPOBEPKY KayecTBa KpensneHuda, a Takke OYUCTKY pa60lw|x
NOBEPXHOCTEN OT NbINN U rPs3n.
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8 MapkupoBKa 1 ynakoBKa

Mpw usrotoBneHnn Ha kopnyc Nnpubopa HaHoCATCS:

— yCnoBHoe 0603Ha4eHne npmbopa;

— cTeneHb 3awmThl kopryca no FOCT 14254;

— HanpshKeHWe 1 YacToTa NUTaHus;

— noTpebnsemMasi MOLLHOCTb;

— KIacc 3almTbl OT NopaXeHus anekTpuyecknum Tokom no NOCT 12.2.007.0
— 3Hak cooTBeTcTBUsi o FOCT P 50460;

— 3aBO/CKOV HOMep npubopa v rog Bbinycka.

Ha noTtpebuTenbckyto Tapy HaHOCATCS:

—  HauMMeHoBaHue npubopa;
—  3aBOACKOM HOMep npubopa 1 rog Bbinycka.

YnakoBka npubopa npoussogutcst B cootseTctBum ¢ FOCT 23088-80 B noTpebutenbckyto Tapy,
BbIMOJSTHEHHYIO U3 KOpoboyHoro kapToHa no MOCT 7933-89.
YnakoBka U3genui npu nepecobinke novton no FOCT 9181-74.
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9 MpaBuna TpaHCMOPTUPOBAHUSA U XPaHEHUSA

Mpnbopbl TpaHCMOPTMPYIOTCS B 3aKpbITOM TpaHcnopTe noboro Buaa. Kpennenve Tapbl B
TPaHCMOPTHBLIX CpeAcTBax [AOMKHO MNPOM3BOAMTBLCA COMMlacHO npaswunam, [AeWCTBYIOLMM  Ha
COOTBETCTBYIOLUMX BUAAX TpaHcnopTa.

YcnoBus TpaHCNOPTUPOBaHWUSI AOMKHbI COOTBETCTBOBaTh ycnoBusMm 5 no NOCT 15150-69 npu
TemnepaTtype OKpyxaillero Bo3gyxa oT MuHyc 25 go +55 °C c cobniogeHuem mep 3aluTtbl OT
yAapoB 1 Bubpauui.

[MepeBo3Ky OCYLLECTBNSATL B TPAHCMOPTHON Tape NOLUTYYHO UMK B KOHTENHepaXx.

Ycnosus xpaHeHus B Tape Ha CKnage u3rotoBuTens U notpebutens AomkHbI COOTBETCTBOBATbL
ycnosusim 1 no MOCT 15150-69. B Bo3gyxe He AOMKHbI MPUCYTCTBOBATb arpeCcCcuBHbIE MPUMECH.

Mpnbopbl cnepyeT XpaHWTb Ha cTennaxax.

10 KoMnnekTHOCTb

MpuGop 1 wrT.
MacnopTt 1 3ka.
PykoBoacTBo Mo akcnnyataumm 1 k3.
[apaHTWiHBIN TanoH 1 aka.

11 FapaHTUHbIE 0GA3aTeNnbLCTBA

11.1 W3rotoBuTenb rapaHTMpyeT COOTBETCTBME npubopa TpebGoBaHusam TY npu cobniogeHun
YCNOBUIA 3KCNyaTauny, TpaHCNOPTUPOBAHWSA, XpaHEHUS! U MOHTaxa.

11.2 TapaHTUIHBIN cpok akcnnyaTauun 30 MecsALeB CO AHS MPOAAXM.

11.3 B cnyyae Bbixoga npubopa M3 CTpPOs B TEYEHWe rapaHTUIHOro cpoka npu cobniopeHun
nonb3oBaTenemM ycrnoBui 3KCnyatauun, TPaHCMOPTUPOBAHNS, XPaHEHUS U MOHTaxa npeanpusitue
N3roToBuUTENb 0683yeTCA OCYLLECTBUTL €ro 6ecnnaTtHbIi PEMOHT UM 3aMeHy.

11.4 Mopspok nepedayn u3genus B PpEMOHT COAepXKaTcs B nacrnopTe U B rapaHTUNHOM TarnoHe.
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MpunoxeHue A. FaGapuUTHbIE YepTeXU KOpnycos

Ha pucyHkax A.1 — A.3 npeacTaBneHbl rabapuTHble M YCTAHOBOYHbIE YEPTEXW KOPMyCcoB

npubopa.
YronoKk

KPOHWTEHH

<130

PucyHok A.1 — Mpu6op B kopnyce Tuna H (Ans HacCTeHHOro KpenneHus)
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BUKCATODHI JMUEB3A NAHENb LMTA

%

PucyHok A.2 — Mpu6op B kopnyce Tuna W11 (Ans wWMTOBOro KpenmneHus)
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44

~% | 1

PucyHok A.3 — Npubop B kopnyce Tvna [1 (ana kpenneHusa Ha DIN-penky)
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MpunoxeHue B. CxeMbl nogkno4YeHUsa npméopos

CxeMbl NOAKMOYEHNS NPUMOOPOB pasHbIX WCMOMHEHWUI KOPMycoB NpuBeaeHbl Ha pucyHkax b.1
— B.3. B tabnuue B.1 npvBeaeHbl AaHHble MO COOTBETCTBUIO KMEeMM Leneil npubopoB B pasHbIX
Koprycax.

X2[1]2]3]4[5]6]
CAY-Y-H %;;; §§g§
«K1» «K2» «K3»
Penel Pene2 Pene3 @ — = @D o F
C ) [ [ T&E8FTES
xtil1]2]3]4]s5|6]7]8]9]10{11]12[13]14]15
+|-|MT.-

PucyHok B.1 — Cxema nogkntoueHus CAY-Y-H
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CAY-Y-l11

[nur-[1.2]2.2]3.2] L | L [+2a8] L | L [ro48
Mur.+ 1.1] 2.1 3.1 [+248] Bx.1|Bx.2|+248| Bx 3| Bx 4

goxop: | X1 KX
X.2 !

PucyHok B.2 — Cxema nogkntoyeHus CAY-Y-L111

[10[11]12]13]14]15] [16]17] 18] 19]20]21]

CAY-Y-4 «K1» «K2»  «K3»
Penel Pene2 Pene3

Cet> e B
LEH_? 14]/5[(6[7]8]9]
+ mar.”

PucyHok B.3 — Cxema nogkntoueHusa CAY-Y-[
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Ta6bnuua B.1 — CooTBeTCTBME HOMEpPOB KNeMM LUenen Ansi moaudukauum npuéopoB B
pasHbIX Kopnycax

HasHaueHue Lenm Homepa KoHTakTOB Ans Mmoaudukaumm
CAY-Y-H CAY-Y-Ii CAY-Yy-li11
Mut + XT1/1 1 Mut.+
M - XT1/2 3 Mur.-
Bbixoa K1 (pene 1) XT1/3, XT1/4 4,5 1.1,1.2
Bbixoa K2 (pene 2) XT1/5, XT1/6 6,7 21,22
Bbixoa K3 (pene 3) XT1/8, XT1/9 8,9 3.1, 3.2
Bxoa 1 (ans gatumka) XT1/11 11 Bx.1
Bxoa 2 (ana paTtumka) XT2/2 14 Bx.2
Bxoa 3 (gnsa gaTumka) XT1/14 17 Bx.3
Bxoa 4 (ana paTtyuka) XT2/5 20 Bx.4
o6wmn* XT1/12 (XT1/15, 12 (15, 18, 21) L
XT2/3, XT2/6)

* Bce KoHTakThbl 06LUeit Lenu coeanHeHbl Mexay coboi BHYTPUM Kopryca.
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MpunoxeHue B. AnroputmMbl pa6oTbl npubopa

AnroputMmbl beHKLI,I/lOHVIpOBaHVIFI pa3pa60TaHb| B Lensix obecneveHusi peweHuna Haubornee 4acTo
BCTpeYarLnxca B NpakTuke npumeHeHunsa 3agad. Ka)K,qomy anropuTtMy COOTBeTCTBYET onpeerneHHada
cxeMa NoAKMYEHN K rlpl/|60py AaTHUKOB U UCNONHUTENbHbLIX MEXaHNU3MOB.

AnropuTtm 01 (gns ogHOro pesepByapa u O4HOro Hacoca)

AnroputMm npefgHasHadeH [Ans ynpaBneHusi HacocoMm, paboTalolyM Ha 3anofiHeHwe unu
OCYyLLUEHME EMKOCTW MO FMCTePe3VCHOMY 3aKOHy, W Ans BKMOYEHUS aBapuAHON CUrHanmusaumn npu
NPEeBbILIEHUN 3aaHHOTO YPOBHSI.

Cxema nogknioyeHuss CAY-Y-H Kk oanemeHTam cucTeMmbl npuBedeHa Ha pucyHke B.1.
MoaknioyeHns K KOHTakTaM KIeMMHWKOB Mpubopa pasnuyHbIX WCMOMHEHWUI Kopryca npvBedeHbl B
Tabnuue B.1.

[ns KOHTPONSI YPOBHS XXUAKOCTU B EMKOCTU MUCMONb3YTCS TPU KOHOYKTOMETPUYECKUX AaTymKa
NOrpyxHoro Tuna: BepxHero ypoBHs (F1), cpegHero ypoBHs (F2) n HwkHero ypoBHs (F3).

YnpaBnsitoT BKMIOYEHNEM Hacoca KOHTakTbl pene 1. CurHanmusaumio BKMYaoT KOHTaKTbl pene 2
B CMny4ae 3aTonfieHust gatymka sepxHero ypoBHs (F1).

Ecnu pervctpupyeTcs, 4Tto 3aTonneH AaTyuk cpedHero ypoBHs (F2), @ aTyuK HUXKHENO YpPOBHSI
(F3) ocywieH, npubop onpefensieT gaHHoOe cobbITUE, KaK HEUCMPABHOCTb OATYUKOB U NepexoaunT B
coCTOsIHNE «ABapUsi 4aTYMKOB».
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S1 «CTOM>»

X12[1]2][3[4]5]6]
~3 12
o O [*s B e ]
Pene 1 Pene 2 Pene 3 - g o I
Ceb 1 7 & 8 s 8
xtil 11 2]3]4]5]6]7]8]9[10][11][12]13]14]15
| I
M1
HRH OBwwmit
= P

Mut.+
Mut.- =

PucyHok B.1 — Cxema nogkntovyeHuss CAY-Y-H ans BbinonHeHms anroputma 01
M1 — ucnonHuTenbHoe yCTPOMCTBO (Hacoc, 3NeKTPOMOTOp, KnanaH unm ap.);
RH — curHanusartop (3BOHOK, CUPEHa, rnamna unum GroKUpYHOLMIA KOHTaKTOP);

F1-F3 — koHAyKTOMEeTpuUyeckme AaTYMKN YPOBHS
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Pa6oTta Ha 3anonHeHue eMKoCcTU (PUCYHOK B.2a) (pexum no ymonyaHuio)

[ns aToro pexvuma napameTp lo AO0IMKeH MMeTb 3Ha4YeHne g

Hacoc Bkrto4aeTcst npy ocyLLeHUM faTumka HUxKHero ypoBHsi (F3), a BbIKMOYaeTCsl TONbKO Mpu
3aTonneHun gatyumka cpeaHero yposHs (F2).

Pa6oTa Ha ocylweHue emkocTu (pucyHok B.26)
[nsa atoro pexvima napameTp {o 4OSDKEH UMETb 3HaueHne I,

Hacoc BkntoyaeTcs npy 3aTonneHMn aatynka cpeaHero ypoBHsi (F2), a BbIkIoYaeTcs TONbKo npu
OCYLIEHUN AaTyuka HkHero ypoBHs (F3).
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a) 3anosiHeHue 6) ocyweHue

PucyHok B.2 — N'pachuku, nosicHsowme paboty npubopa

Wcnonb3yemble npu  BLIMOSIHEHWM anropuTMa BpeMeHHble napaMeTpbl MNpeacTaBreHbl B
Tabnuue B.1.
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Tabnuua B.1 — Ucnonb3yeMbie BpeMeHHbIe yCTaHOBKU ANS BbINonHeHus anroputmos 01, 02 n 06

MapameTp OnucaHue 3aBoAckasi ycTaHOBKa
ko 3afepxKa Hayana BbINOSIHEHWSA NPOrpaMMbl 2c(@.2)
Lo 3afepxka nepeknoveHns Bxopa 1 (aHTnapebesr) 2c(@.2.)
1 3apepxkka nepeknoveHnst Bxopa 2 (aHTnapebesr) 2c(@.2))
L2 3apepxka nepeknoveHns Bxopa 3 (aHTnapebesr) 2c(@.2)
L3 3afepxka nepekmoyeHns Bxopa 4 (aHTuppebesr) 2c(@.2))

Anroputm 02 (gns ogHOro pesepByapa U OA4HOro Hacoca)

AnroputM npegHasHayeH ANs ynpaBneHWs HacocoM, paboTalolwyM Ha 3anonHeHue unu
ocylleHne emMkocTu 6e3 ructepesnca, v Anst BKIKOYEHWS aBapUNHOW CUrHanu3aumm npy npeBbILeHun
3a[]aHHOrO YPOBHS.

CxemMa MOAKMIOYEHUS] 3MIeMEHTOB CcucTeMbl K npubopy aHanorvyHa anroputmy 01
(cm. pucyHok B.1), 3a TeM uckntoueHneM, 4To AaTuuk cpegHero ypoeHs (F2) He ncnonbayetcs.

[INA KOHTPONS YPOBHS XWMOKOCT B €MKOCTW WUCMOSb3yeTcs ABa KOHAYKTOMETPUYECKUX AaTyuka
NOrpy>XHOro Tuna: BepxHero ypoBHs (F1) n HwkHero ypoBHs (F3).

YnpaBnsioT BKMIOYEHWEM Hacoca KOHTaKTbl pene 1. CurHanusauuio BKIOYaT KOHTaKTbl pene 2
B CNyyae 3aTonneHus aaTyvka BepxHero yposHs (F1).

Pa6oTa Ha 3anonHeHue eMKocTu (pucyHok B.3a)

[ns aToro pexuma napameTp lo AO0IMKEeH UMeTb 3Ha4YeHne i

Hacoc Bkntovaetca npwu OCylWeHnn patymka HWXKHEro YpOBHA, a BbIKNK4YaeTca npu ero
3aTonfieHnn.
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Pa6oTa Ha ocylwieHne emKocTu (pucyHok B.36) (pexum no ymonyaHuio)
[nsa aToro pexvma napameTp {o SOIKEH UMETb 3HaueHue {.

Hacoc BkroyaeTcsl Mpu 3aTOMMIEHUM OaTyYMKa HWKHErO YPOBHS, a BbIKIKOYAETCs Mpu ero
ocylLLeHuN.

o o Yaosens
Nepenus —_—— ‘|> _________________ | . |
Tl [T
0 0 I | | | ]
Pene 1 anonseman Pene1} | | | | | ¢t
) EMKOCTb
3 Brn. (Gak) Bkn. | I I_
a
g Omn. Omn | | !
t
Z Pene2 Pene 2 | |
(=]
5 Bkn —_— Bkn, — —
S
© Omen, Orkn

a) 3anosiHeHue 6) ocylueHune
PucyHok B.3 — N'pachmku, nosicHsowme paéoty npuéopa

Mcnonb3yemble npu  BLIMOSMIHEHWM anNropuTMa BpPeMeHHble napaMeTpbl MNpeAcTaBreHbl B
Tabnuue B.1 (Bxoa 2 ona gaHHoro anroputma paboTsl B pubope He ncnonb3yeTcs).
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AnropuTtm 06 (gns Tpex pesepByapoB U TpeX HACOCOB)

AnroputMm npegHasHayeH AnS ynpaBneHus Tpems He3aBucuMMbiMKM Hacocamu (M1, M2 n M3),
Ka¥abl U3 KOTOPbIX NOAAEPXMNBAET YPOBEHb XMAKOCTUN B OAHOW M3 TPex eMKOCTEeN MO nokasaHuam
COOTBETCTBYOLWMX AaTymKkoB ypoBHs (F1, F2 n F3).

Cxema nogknioveHnss CAY-Y-H Kk anemeHTam cuCTeMbl MpuBedeHa Ha pucyHke B.4.
(nopknoYeHns K KOHTaKTam KNneMMHUKOB Npubopa B ApyrMx kopnycax cM. B Tabnuue B.1).

MpuGop mMoxeT paboTtaTtb Mo npsiMoi (CM. pucyHok B.5) unu obpaTHoi norvke, Npu 3TOM forvka
MOXET 3afaBaTbCsl AN KaXAoW EMKOCTU OTAENBHO.

MpumeyaHue — Boixoabl npuGopa (Mpy NOAKMIOYEHNN BMECTO HACOCOB CUrHasbHbIX YCTPOWCTB)
MOTYT MCMOSb30BaTLCA TOMLKO ASISt KOHTPOSS YPOBHS 3arnosiHeHus pesepsyapa.
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3anonHeHHLIe eMKOCTH

PucyHok B.4 — Cxema nogkntovyeHuss CAY-Y-H ans BbinonHeHusa anroputma 06
M1-M3 — Hacocbl; F1-F3 — kOHQYKTOMEeTpuYeCcKkne faTunkm ypoBHS
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PucyHok B.5 — N'pacdbukn, nosicHsowme paboty npubopa
a) npsAMas noruka pabotbl; 6) obpaTHas noruka paboTtbl

MNpu npsimoi noruke Hacoc BKMIOYAETCA MPU OCYLUEHWU KOHAYKTOMETPUYECKOro JaTyuka
(pa3MblkaHWUM KOHTAKTOB) — B 9TOM Clly4ae HacoC HauyMHaeT 3akaumBaTb B GaK XMAOKOCTb B TeYeHWe
BPEMEHW, NOKa €€ YPOBEHb HE MOBLICUTCS [0 MONIOXEHUSI YPOBHS YCTAHOBMEHHOTO AaTyuka (paboTa
Ha 3anosiHeHNe eMKOCTU — 3aBOACKasi yCTaHOBKA MO YMOMYaHuio).

Mpu o6paTHON MOrMke Hacoc BKMOYAETCS! NPW 3aTOMMEHWUM KOHLYKTOMETPUYECKOro AaTymKa
(3aMblkaHUM KOHTaKTOB) — B 3TOM Cly4ae HacoC HAYMHAET OTKAYMBATb XUAKOCTb U3 Gaka B TeYeHue
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BPEMEHW, NMOKa ee ypoBEHb HE MOHWU3UTCHA [0 MOJIOKEHUS] HUXKE YPOBHS YCTAaHOBIIEHHOrO [AaTyuka
(paboTa Ha ocyLLueHne eMKOCTH).

Mpumeyanue — [Ona npsiMon norvkn paboTbl BbIXOAOB (KOHTakTOB pere) COOTBETCTBYHOLLUIA
napameTp ( Lo-X. £.o-X. J0-X) ons X JormkeH umeTb 3Hadenve O, a ana obpatHon norviku paboTbl
BbIXOAa — X JOMMKEH UMETb 3HaveHue .

Wcnonb3yemble Mpu  BbIMOMHEHWU anropuTtMa BpEeMEHHble MapaMeTpbl MpeAcTaBlieHbl B
Tabnvue B.1.

Anroputm 11 (anA marucTpany BOAOCHaGXeHUsi ¢ ABYMA HacocaMu)

AnropuTM npefHasHayeH [AOns ynpaBneHus AByMsi paboTarowumu MooyYepefHO Hacocamu
(ocHoBHbIM M1 1 pe3epBHbIM M2) B cuctemMax BogoCHabXeHWsl, UMELWNX B CBOEM cocTaBe obLiumit
patuuk notoka (B1), nanpumep, O3M. [llpn atom npegycmoTpeHa BO3MOXHOCTb aBapUHOW
CUrHanu3aumm unu BKIYeHns TpeTbero Hacoca (RH).

Cxema nopgkntoveHuss CAY-Y-H k anemeHTam cucTembl npuBegeHa Ha pucyHke B.6.
(MoakrnoYeHns K KOHTaKTaM KNeMMHUKOB npubopa B Apyrux Koprycax cM. B Tabnuue b.1).

[ns KOHTpoOns HanmuuuMs NoToKa XXMOKOCTUM B CUCTEMe Mcrnonb3yeTcs AaTumk aasnenuns (B1),
KOHTaKTbl KOTOPOrO NPU OTCYTCTBUM NOTOKA Pa30OMKHYTbI.

Mpubop paboTtaeT cneayoLmm obpasom:

1) nocne nogay4n NUTaHWS BbINOMHAETCSA 3adepXkka (2 ¢) 4o nepexofa B pabounin pexum;

2) cHavyana BKnovyaetcs Hacoc M1 Ha Bpems, ycCTaHOBReHHoe B napametpe &3
(cm. Tabnuuy B.2);

3) nocne BbIKMOYEHNss Hacoca M1 Bknwo4vaeTcsas Hacoc M2 Ha Bpewmsi, ycTaHOBMEHHOe B
napametpe EY;
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4) nocne BbIKNOYeHUs Hacoca M2 BkniovaeTca Hacoc M1 u umkn nosTopsietcs, obecneunsas
paBHOMEPHbIN N3HOC OCHOBHOIO 1 PE3EPBHOr0 HacoCOB.
S1 «CTOM»

o 5 % F
&8 &8
Pene 1 Pene 2 Pene 3 - g o =
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|+ W |
£ B
Ec 4
7 Imi
Motok L/ > o>
i T ) Jlariuk notoka
M2
[ »)
ol

PucyHok B.6 — Cxema nogkntovyeHus CAY-Y-H ansa BbinonHeHus anroputma 11
M1 n M2 — Hacochl; RH — curHanusatop aBapum Unv AoNoJSIHUTENbHbINA Hacoc;
Bl — gaTyuk notoka
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Mcnonbsyemble Mpy  BbINOSIHEHUM anroputMa BpeMeHHble napameTpbl MpeAcTaBlieHbl B
Tabnuue B.2.
Tabnuua B.2 — Ucnonb3yemble BpeMeHHbIe YCTaHOBKM ANSi BbINONHEHUA anroputma 11
MapameTp OnucaHue 3aBoackas
ycTaHOBKa
ko 3afepxkKa Hayana BbINOHEHWS NPorpaMMbl 2cek (0.2)
I3 Bpems, B TeyeHne KoToporo npu pabote Hacoca M1 gonyckatotcst 2cek(0.2)
«npoBasbl» NOKa3aHW AaTymka notoka B1
I BpeMmsi, B TEYEeHMe KOTOporo npu pabote Hacoca M2 ponyckaroTcs 2cek(0.2)
«npoBarbI» NokasaHWi JaTymka notoka B1
L2 3afepxka nepeknoveHns Bxopa 2 (aHTnapebesr) 2cek (0.2)
L3 BpemMsi paboTbl Hacoca M1 5cek (0.5.)*
LY Bpems paboTbl Hacoca M2 5cek (0.5.)*
Lg BpPeMsi, B Te4YeHMe KOTOporo npu 3anycke Hacoca M1 He 2cek (0.2)
aHanu3npyloTcs nokasaHvs garyuka notoka B1
LB BpeMs, B TeYyeHWe KOTOporo npu 3anycke  Hacoca M2 2cek (0.2)
HE aHanM3MpylTCs NokasaHWs garyuka notoka B1
td 3adepxka Mexay BKModeHnem/nepeknodeHnem Hacoca M1 u 2cek (0.2.)

Hacoca M2

MpumeuaHue * 3asoackve yctaHoBku napametpoB £3 u kY — TecToBble, Ucnonbayemble Ans
NpoBepKW anroputma, — ANs peanbHon paboTbl npubopa [OMKHbI UMETb 3HayveHusi Gonbluen

BENMUYMHBI, Hanpumep, 24 yaca (24).

Ecnn BO Bpemsa paﬁOTbI OOHOro M3 HacCOCOB KOHTaKTbl

(B1) patuska Hanuuua noToka

Pa3OMKHYIIUCb Ha BpeMA, Gonbluee 3agaHHOroO (2 C), nnn BO BpeMA NyCKa ABuratensa Hacoca vepes
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3ajaHHoe BpeMs (2 C) KOHTaKTbl AaTyMka HanuMyusa MOTOKa He 3aMKHYNUCb, NMpubop cuuTaeT, 4To
npousoLUna asapusi 1 BKOYaeT OCTaBLUMINCA Hacoc. Npu 3TOM HencnpaBsHbI HACOC BbIkMOYaeTcs, a
cooTBeTCTBYyOWNI emy ceeToamog («K1» nnu «K2») HaumHaeT muratb.

Ecnu B npouecce paboThl BbIWM M3 CTPos oba Hacoca, TO BKI4YaeTca perne 3, K KOHTaKkTam
KOTOPOro MoXeT ObiTb MOAKMIOYEH TPEeTU Hacoc WNK aBapuiHas curHanusaumsi. B atom cnyvae
HauuHalT muratb oba ceetoamona «Kl1l» n «K2». KoHTakTbl pene 3 6yayT 3aMKHYTbl OO CHATUS C
npubopa nuTaHusa unu Jo nepesanycka anroputma Tymbnepom «CTOIM» (S1).

PaGoTy anropuTtma nosicHsieT pucyHok B.7.

Daenexne
noToKa

PH““_ IY ]v

Brn.

Orxn.
Pene 2
Bwp. | —————

Omkn. -

|
|
Pene1 | |
|
|
|

CocTosiHue pene

PucyHok B.7 — 'pacbmkn, nosicHsowme paboty npubopa
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AnropuTtm 12 (ons ogHOro pesepByapa u ABYX HAaCOCOB)

AnroputMm npegHasHadYeH Ans ynpasfneHus ABYMS Hacocamu, paboTallmmu noovepenHo Ha
HanonHeHWe OJHOro pesepByapa U MMEKLLMMN B CBOEM CocTaBe 0bLWMin AaTuuk Hanuyms notoka (B1)
1 aBapuUnHYIO CUrHaNU3aLunio HapyLLeHus pexmma.

Cxema nogknioveHuss CAY-Y-H Kk anemeHTam cucTeMbl npuBedeHa Ha pucyHke B.8.
(nopknoYeHNs K KOHTaKTam KNneMMHUKOB Npubopa B Apyrux kopnycax cM. B Tabnuue b.1).

B aBTOMaTM4eckom pexume noadepKMBaeTCs YpoOBEeHb B pesepByape Mo MokasaHusM ABYX
NOrpy>XHbIX KOHOYKTOMEeTpuyecknx patumkoB (F1, F2), — BKMOYEHME HACOCOB MNpPOUCXOAUT npu
OCyLLeHUW fAaTtunka HuxkHero ypoBHs (F2), a oTkmiodeHuMe — npu 3atonneHun BepxHero (F1),
crnegyowmm obpasom:

1) nocne nogayun nNUTaHUs BbINOMHAETCA 3agepxka (2 ¢) Ao nepexoa B pabounii pexum;

2) ecnn AaTyMK HWKHEro YpOBHSI OCYLLEH, TO CHavana Bknio4vaeTca Hacoc M1 Ha Bpewms, o
MOMEHTA 3aTOMNEHNst BEPXHEro AaTuymka;

3) nocne BbIKMOYeHNUs Hacoca M1 BkntovaeTcs Hacoc M2 Ha Bpemsi 4O MOMEHTa 3aTOnNeHus
BEPXHEro AaTyuka;

4) nocne BblKNtoYeHUs Hacoca M2, BkntoyaeTcst Hacoc M1 u umkn nosTopsieTcs, obecneyvBas
paBHOMEPHbIN N3HOC HACOCOB.

KoHTponb paboTtocnocobHocTn HacocoB BeAeTcs Mo AaTyuky Hanunums notoka (Bl). Ecnn Bo
Bpemsi paboTbl OAHOrO M3 HACOCOB KOHTaKTbl JaTyMka Hanmuyus NoToka Pa3OMKHYNMWUCb Ha BpeMms
bonbluee 3agaHHoOro (2 cek) unM BO BpeMs Mycka ABuratensl Hacoca uvepes3 3agaHHOe Bpems
KOHTaKTbl AaTyvka Hanmuuns noToka He 3aMKHynucb, npubop onpepensieT faHHoe cobbiTue Kak
«ABapusa MoTopa» 1 BKIOYaeT OCTaBLUMIACA Hacoc. Npu 3TOM HeucnpasHbI HAacocC BbIKMOYaeTcs, a
cooTBeTCTBYyOWMIA emy ceetoamop («K1» nnu «K2») HaumHaeT muratb.
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PucyHok B.8 — Cxema nogkntoyeHuss CAY-Y-H gns BbinonHeHus anroputma 12
M1 n M2 — Hacochl; RH — curHanusaTop aBapvu Unu AONONMHUTENbHbIA HAcoc;
Bl — patumk notoka; F1, F2 — koHAYKTOMETpUYeCkne AaTYnKm ypoBHS
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Ecnn B npouecce paboTbl BbilnM K3 cTposi oba Hacoca, TO BKMOYaeTcs TpeTbe pene, K
KOHTaKTaM KOTOporo MoxeT ObITb NMOAKMIOYEHa aBapuiiHas curHanuaaums. B atom cnyvae HaumHaoT
muratb oba csetoguoga «K1» n «K2», a koHTakTbl pene 3 OyayT 3amMKHYTbl 4O CHSATUSI C npubopa
nuTaHusa UnNu Ao nepesanycka anroputma tymbnepom «CTOIM».

Ecnu patunk BepxHero ypoBHS 3aTOMMeH, a AaTuMK HWKHEro YpOBHSI OCYyLUeH, npuoop
onpegensieT AaHHoe cobblTve, Kak HeMcrnpaBHOCTb AATYMKOB W MEpexoauT B COCTosiHME «ABapus
AaTYUKOB>».

Mcnonb3yemble npu  BbIMOMHEHWW anropuTMa BpeMeHHble napameTpbl MpeAcTaBfieHbl B
Tabnuue B.3.

Ta6bnuua B.3 - McnonbayeMble BpeMeHHble YCTaHOBKM ANs BbINOMHEHUs anroputma 12

3aBopckan
NapameTp OnucaHue
ycTaHOBKa
Lo 3a7epxKa Hayana BbINOMIHEHWNS NPOrpaMMbl 2cek(d.2))
g BpeMsl, B TeyeHue KOTOporo npu pabote Hacoca 1 ponyckatoTtcs | 2 cek (0.2.)
«npoBanbl» Noka3aHui JaTymka noToka
k! BPeMsi, B Te4yeHue KoToporo npu paboTe Hacoca 2 ponyckawTcsa | 2 cek (0.2.)
«npoBanbl» Noka3aHUi JaTymka NoToka
L 3afepxKa nepekntoveHns Bxopa 2 (aHTnapebesr) 2cek (0.2)
L3 3agepxka nepekntoyeHnst Bxoaa 3 (aHTuapebesr) 2cek (0.2)
LY 3agepxka nepekntodeHns Bxoga 4 (aHtuapebear) 2cek(8.2)
151 BpemMsi, B Te4yeHuWe KOToporo npu 3anycke Hacoca M1 2cek (0.2)
He aHanu3npyrlTCcsl NoKasaHus AaTymnka noToka
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OKoH4YaHue Tabnuubl B.3

MapameTp OnucaHue 3asoAckan
yCTaHOBKa
Lb BpeMsi, B Te4YeHuMe KOToporo nmpu 3anycke Hacoca M2 2cek(d.2)
HE aHanM3MpYTCA NoKasaHKs 4aTyvka noToka
L7 BpeMsi paboThbl Hacoca M1 5 cek (0.5.)*
L8 Bpems paboTbl Hacoca M2 5cek (0.5.)*

Mpumeyanne * B gaHHom anroputme napametpbl k7 u EB sBnsioTca Tonbko npuaHakamu

paspelleHna 1Ucnofb3oBaHMA HaACOCOB: Il — Hacoc He ncnonb3dyeTcsd, gpyroe 3HadeHUe — HacocC
ncnonb3yetcs.

PaboTy anroputma nosicHsieT pucyHok B.9.

Yposens FO
= gare Fig | 4F2

| Pacxog
=

CocToRHMe pene

Orkn.

t
PucyHok B.9 — Npachmku, nosicHsowme paéoty npubopa
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AnropuTtm 13 (gns maructpanu BOOOCHabXxeHUsi ¢ ABYMS1 HAacocaMm)

AnroputM npegHasHadeH Ana ynpaeneHus ABymsi paboTalolwymMu nooyepenHo Hacocamu
(ocHoBHBIM M1 1 pesepBHbIM M2) B cucTemax BOAOCHabXeHWs, UMEIOLLMX B CBOEM COCTaBe O6Lui
[aTymk Hanuuus notoka (B1).

Cxema nogknioveHuss CAY-Y-H Kk anemeHTam cucTembl npuBedeHa Ha pucyHke B.6.
(nopknio4eHns K KOHTaKTam KneMMHUKOB Npubopa B Apyrux kopnycax cM. B Tabnuue b.1).

OTnunyve paHHoro anropuTMa oT amroputma 11 coctouT B noruke pabotbl pene 3, — OHO
BKIIOYAETCS Ha 3afjlaHHOE BPeMsi Kaxablvi pa3 npu BKINIOYEHUW UNW NEPEKITIOYEHNN HACOCOB.

Pene 3 B aTom anroputme MoxeT ObiTb MCMNONb30BAHO ANS MEPEKIOYEHNA CXeMbl NUTaHWA
HacocoB W3 3Be3bl B TPEYronbHUK Ha BpeMs nycka, ecrniv 3Toro TpebyloT yCnoBusi ux akcnnyaTtauum,
UM Ans cosgaHusi naysbl Mexay nepekniodeHnemM HacocoB, Heobxoaumon ans cpabaTtbiBaHWs
OTCEYHbIX KnanaHoBs.

ABapuiiHasi curHanmaaumsi B anroputme oTCyTCTBYeT.

Mcnonb3yemble npu  BLINOMIHEHWW anropuTMa BpPeMeHHble napaMeTpbl MNpeAcTaBreHbl B
Tabnvue B.4.

Ta6nuua B.4 — Ucnonb3yemble BpeMeHHble YCTaHOBKM ANA BbINOMIHEHUs anroputMa 13

3aBoackas
MapameTp OnucaHue

ycTaHOBKa

to 3ajeprKka Havana BbINOSTHEHMS NporpaMmbl 2cek(8.2)

Lo BPeMsi, B TeYeHue KoToporo npu pabote Hacoca M1 gonyckatotcs | 2 cek (0.2.)
«rnpoBarbl» NOKa3aHWN faTyMKa NoToKa

I BpeMsi, B Te4eHne KoToporo npu pabote Hacoca M2 ponyckarTcs 2cex(0.2.)
«NpOBarbl» NoKa3aHW gaTynka noToka
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OKoH4aHue Tabnuubl B.4

3aBopckan
MapameTp Onucanue
ycTaHOBKa
4 3agepxka nepekntoveHns Bxopa 4 (aHTnapebesr) 2cek (8.2)
L3 Bpems paboTbl Hacoca M1 5cek (0.5.)*
LY BpeMmsi paboTbl Hacoca M2 5 cek (0.5.)*
LS BpeMs,, B TEYEeHMe KOTOpOoro npu 3anycke Hacoca M1 | 2cek(0.2.)
He aHanu3npylTcs NnokasaHusa gaTyvka notoka
Lb BpemMsl, B Te4YeHuMe KOTOpOoro npu 3anycke Hacoca M2 2cek(d.2)
He aHanM3MpyrTCs NOKasaHWsA AaTymKa NoToka
L7 Bpemsi pa6oTel Pene 3 3cek(0.3)
L8 3ajaeT 3afepXKy BKIOYeHWs Hacoca M1 no OTHOWeHWo K lcek(d.!)
BKJIIOYEHMIO CUrHana Ha nepeknioyeHne
g 3agaeT 3adepxKy BKMNOYEeHMs Hacoca M2 no OTHOWeEHUo K lcek(d.!)

BKITOYEHWUKO CUrHana Ha nepekrnkyeHune

MpumeyvaHue * 3aBofckue ycTaHoBkU napameTpoB £3 u LY - TectoBble, ucnonbayembie Ans
NpoBepKM anroputma, — Ans peanbHon paboTbl npubopa [OMKHbI UMETb 3HayveHusi Gonbluen
BENMUYMHBI, Hanpumep, 24 yaca (24)).

AnropuTtm 14 (gnsa ogHOM MarMcTpanu u Tpex HacocoB)

AnropuTM npefHasHayeH Ans yrnpaBreHus TpeMsi Hacocamu, KoTopble paboTaloT napamu, npu
3TOM KaXdbli HAacoC UMeeT CBOW AaTyuk Hanmuuusa noTtoka (B1l, B2, B3), 3aMblkaHWe KOHTaKTOB
KOTOpOro CBUAETENLCTBYET O HOpMarnbHon paboTe Hacoca.
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B aBTOMaTMueckoMm pexume Hacocbl paboTalT noodyepegHo napamu (M1-M2, M1-M3, M2-M3,
M1-M2 u T. A4.) 1 NO NCTEYEHUN 3aJaHHOro BpemeHu (Hanpumep, 12 4) NPONCXOAUT NepekrnoveHne
paboTatoLelt napbl HACOCOB MO CXeme, NPUBEAEHHON Ha pucyHke B.10.

12 4acoB | Hacoc M2,
Hacoc M3

12 yacoB | Hacoc M1,
Hacoc M3

12 yacoB

PucyHok B.10 — lNopsiaok paboTbl HACOCOB B peXume «aBa U3 Tpex»

Mpu BkMo4eHnn npubopa wnM nepesarnycke anropuTma, Korga [OSPKHbl O4HOBPEMEHHO
3anyckaTbcs Hacoc M1 n Hacoc M2, Bo n3bexaHve GOMbLUON Harpy3ku Ha CeTb MYCKOBbIMW TOKaMu
OByX ABuratenen, BkntodeHre Hacoca M2 npoucxogut ¢ HebonbLLOW 3a4EPXKKOW.

B cnyyae Bbixoga 13 cTposi noboro n3 paboTaloLmx HAacCOCOB MO CUrHaNy COOTBETCTBYIOLLENO
[artyvka Hanuuusi moToka BKIoYaeTCcs TPeTU pesepBHbIN Hacoc. OcTaBLuMecs Hacochbl paboTatoT, He
BbIKMOYasChb, 4O BMeLLaTenbCTBa onepatopa unm 4o Bbixoda u3 ctposi. O Bbixoge Hacoca M3 CTpost
CUrHanM3upyeT MUraHnem cooTBeTCcTByLWMI cBeToamon «K1x», «K2», «K3».

Cxema nogkniodeHns CAY-Y-H k anemeHTam cucTtembl npuBedeHa Ha pucyHke B.11.
(Noakmno4eHus K KOHTaKTaM KNeMMHUKOB npubopa B Apyrux koprycax cM. B Tabnuue b.1).

Mcnonb3yemble npu  BbINOMHEHUU anropuTMa BpPEMEHHblE NapamMeTpbl MpeacTaBfieHbl B
Tabnuue B.5.
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PucyHok B.11 — Cxema nogkntouyeHusa CAY-Y-H ansa BbinonHeHus anroputma 14
M1-M3 — Hacocbl; F1-F3 — koHQYKTOMeTpuYeckme gaTtumkm ypoBHs; B1-B3 — gaTtumkm notoka
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Ta6nuua B.5 — Ucnonb3yemble BpeMeHHbIe YCTAaHOBKMW AN BbINOMHEHWUS anropuTma 14

NapameTp Onucanue 3asopckas

ycTaHOBKa

ko 3afepxka Havyana BbINOSIHEHWUSI NPOrpaMMbl 2cek(d.2))

Lo 3agepxka nepeknioveHns Bxoaa 1 (aHTnapebesr) 2cek (0.2)

I3 3agepxka nepekntoyeHnst Bxoaa 2 (aHTuapebesr) 2cek (0.2)

L2 3afepxKa nepekntoveHns Bxopa 3 (aHTnapebesr) 2cek (0.2)

L3 3agepxka nepekntoyeHnst Bxoaa 4 (aHTuapebesr) 2cek (0.2)

Ly Bpems paboTbl Hacoca M1 8 cek (0.8.)*

LS Bpems paboTbl Hacoca M2 8 cek (0.8.)*

¥4 Bpems paboTbl Hacoca M3 8 cek (0.8.)*

E7 BpeMsl, B TeYyeHue KOTOpOoro npu 3anycke Hacoca M1 2 cek (0.2.)
He aHanM3npyTCs NoKasaHWs AaTyvka faBneHust

LB BpeMs,, B TEYeHMe KOTOpOoro npu 3anycke Hacoca M2 2cek (0.2.)
He aHanM3MpyrTCA NOKasaHWsA AaTyvka aBneHus

g BpemMsl, B Te4YeHuMe KOTOpOoro npu 3anycke Hacoca M3 2cek (0.2.)
He aHanM3npyrTCs NOKasaHWsA AaTyvka JaBneHus

td 3agepxKa Mexay BKnioyeHnem/nepekniodeHnem HacocoB 2cek(d.2)

* 3aBOACKME YCTaAHOBKM MNapameTpoB

tY — LB — TecToBbIE, MCnoONb3yemble O MPOBEPKM

anroputMa — Ans peanbHoit paBoTbl NpuGopa LOMKHbI UMETb 3HauYeHUst BGOrblIen BenuuMHbI,
Hanpumep, 24 vaca (24).
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Anroputm 15 (4na marucTpanv BoAOCHaGXXeHUA ¢ ABYMs1 HAacocamm)

AnroputM npefgHasHaveH AnNS ynpaeneHns AByMs paboTalolumy nooyYepedHO Hacocamu
(ocHoBHBIM M1 1 pesepBHbIM M2) B cucTemax BOAOCHabXEeHWS, UMEIOLLMX B CBOEM COCTaBe O6LLui
patynk notoka (Bl). lNMpegycMoTpeHa BO3MOXHOCTb aBapUMHOW CUrHanmMsauuMm Wnu BKIOYEHUsI
TpeTbero Hacoca (RH) koHTakTamu perne 3.

Cxema nogkntodyeHnss CAY-Y-H k anemeHTam cucTeMbl npuBegeHa Ha pucyHke B.6
(NoaKMYeHNs K KOHTaKTaM KNneMMHUKOB npubopa B Apyrux kopnycax cMm. B Tabnuue b.1).

OTnuune paHHoro anroputma ot anmroputma 11 coctout B mformke paboTel pene 3, — OHO
BKMIOYaETCS Mpu OTka3e He oboux Hacocos, kak B anropuTme 11, a npu oTkase noboro us AByx
HacoCoB.

Mcnonb3yemble Mpu BbIMOMIHEHUN anropyTMa BpPEMEHHble MapameTpbl Takue Xe, Kak u B
anroputme 11 (npeactasneHsl B Tabnuue B.2). PaboTy anropuTma nosicHseT pucyHok B.7.

AnropuTtm 16 (ons ogHOro pesepByapa M ABYX HaCOCOB)

AnroputMm npegHasHayeH Ans ynpaBneHuWs OBYMs Hacocamu, noodvepefHo paboTarowmmu Ha
OCYLLEHME OAHOro pesepByapa U MMEKLLUMMU B CBOEM COCTaBe OOLLMIA AATYMK HanmuymMs MnoToka u
aBapuHYI0 CUTHaNM3aLmio HapyLIeHNUs pexuma.

OTnuune paHHOro anroputMa OT anroputma 12 cocTtouT B TOM, YTO Hacockl paboTalT Ha
OCYLLEHME PAaCcXOOHOro pe3epByapa, a He Ha HamnosfHeHue.

Cxema nogknioyeHus CAY-Y-H k anemeHTam cucTtembl npuBedeHa Ha pucyHke B.12.
(NoakroYeHus K KOHTaKTaM KNeMMHUKOB npubopa B Apyrux koprycax cM. B Tabnuue b.1).

Ecnu ypoBeHb Bbille aaTymka BepxHero ypoBHs (F1), BknoyaeTcs oamH M3 Hacocos (Hacoc M1)
1 paboTaeT [0 OCylleHWs Aatyvka HwxkHero ypoBHs (F2). B crnepyowmii pa3 npu 3anvee gartyuka
BEPXHEro ypoBHSI ocylaTb eMkocTb Byaet Hacoc M2. Pene 3 ucnonbayeTcst onsi curHanusauum ob
aBapuu.
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PucyHok B.12 — Cxema nogkniouyeHusi CAY-Y-H ans BbinonHeHus anroputma 16

M1 n M2 — Hacocbl; RH — curHanusatop aBapuu Unv AoNONHUTENbLHbLINM Hacoc; Bl — paTuuk
nortoka; F1, F2 — koHAyKTOMeTpuYecKme AaT4MKU YpOBHS
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PaboTy anroputmMa nosicHseT pucyHok B.13 (npu BbINOMHEHWM anroputMa BpPEeMEHHbIE
napamMeTpbl Takue xe, kak U B anroputme 12, cm. Tabnuuy B.3).

FO
tromene P Fiy | yr2

I~V | ” Pacion
| |
berety | |

I I
|

Bkn, t — —l_____|
|

|

Omkn.
Pene 2

Ben. b —————

CocTosHue pene

Orkn.

PucyHok B.13 — Mpadumkun, nosicHsilowme pabéoty npuéopa
Ecnu patuMk BepxHero ypoBHS 3aTOMMeH, a AaTuMK HWDKHEro YPOBHSI OCYLUeH, npuGop

onpenendeT AaHHOe cobbITue, Kak HEencnpaBHOCTbL OaT4yMKOB U NMepexoguT B COCTOAHUE «ABapvm
AaTYUKOB».
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AnropuTtm 17 (ons ogHOM MarMcTpanum u Tpex HacocoB)

AnroputM npepHasHaveH Ans ynpasrieHUs TpeMs Hacocamu, paboTarowymMmn nooyepenHo, npu
3TOM KaXdbli HAacoC UMeeT CBOW AaTyuK Hanuuusa noTtoka (Bl, B2, B3), 3aMblkaHWe KOHTaKTOB
KOTOpOro CBUAETENLCTBYET O HOpMarnbHon paboTe Hacoca.

Cxema noAKMIOYEHNS 3SNEeMEHTOB CUCTEeMbl K npubopy Takas e, Kak [Ans BbINOMHEHWUS
anroputma 14 (cMm. pucyHok B.11). [Npu BbINOMHEHMU anropMTMa BpEMEHHbIE MapaMeTpbl Takune xe,
Kak n B anroputme 14, cm. Tabnvuy B.5.

B aBTOMaTU4yeckoM pexumMe OfHOBpPeMeHHO paboTaeT TOMbKO OAWH Hacoc, MO UCTEYEeHUW
3afjaHHOro BpemeHn paboTbl MPOMCXOAMT €ro BbIKIOYEHWE W BKIOYEHME Credylollero Hacoca B
nopspke: Hacoc M1 — Hacoc M2 — Hacoc M3 — Hacoc M1 — Hacoc M2 wu T. a. (umkn
nosTopsieTcs).

Ecnu Bo Bpemsi paboTbl OOHOrO M3 HAacOCOB KOHTaKTbl COOTBETCTBYIOLLErO AaTyvka Hanmuyus
NnoToKa pPasoMKHYNMCb Ha BpeMsi, bornbluee 3a4aHHOro, UMM BO BPEMS Mycka ABuUraTtens Hacoca yepes
3afjaHHOEe BPEeMs KOHTaKTbl JdaTyuka HanuMuusi noToka He 3aMKHynucb, npubop cunTaeT, 4To
npousowna asapusi, — npoucxoauT OGrnokupoBka paboTalolero Hacoca, O YeM curHanusupyet
MUraHuem cooTBeTcTBYOLWMIA cBeToanon «K1x», «K2», «K3», nocne yero BknioyaeTcs creayowmii no
nopsiaky ©3 MMelLMXCcs UcnpaBHbIX HacocoB. B panbHenwem noouvepegHo paboTaloT Aga
OCTaBLUMXCS UCTIPaBHbIX Hacoca.

Mpy BbIxOOAE U3 CTPOS elle OAHOro (M3 OCTaBLUMXCS ABYX HACcOCOB) mpoforpkaeT paboTatb
nocrneaHuiA MCNPaBHbIN HACOC, He BbIKINIOYasiCh A0 BMELLIATENbCTBa onepaTopa Uik o BbIXoAa M3 CTPOS.
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AnropuTtm 18 (gns ogHOro pesepByapa uM ABYX HaCOCOB)

Anroput™M npegHasHaveH Ans ynpaeneHus aABymst Hacocamun (M1, M2), paboTarowmmm
nooyepefHoO Ha OCyLLeHMe OAHOro pesepByapa U MMEILWMMKU B CBOEM COCTaBe AaTyMKU YpOBHEN
(F2—-F3). na onpepeneHns MCNpaBHOCTW HACOCOB WCMOMNb3yeTCA AOMOMHUTENbHAs KOHTPOMbHas
€MKOCTb C AaT4nKkom ypoBHs (F1).

Cxema nogkniodeHnss CAY-Y-H Kk anemeHTam cucTeMmbl npuvBedeHa Ha pucyHke B.14.
(nopknoYeHus K KOHTaKTaM KIeMMHUKOB npubopa B Apyrux koprnycax cm. B Tabrvue B.1).

B aBTOMaTU4eckom pexvime paboTel Npnbop XKaOeT 3anuBa AaTynka BepxHero ypoBHsi F3, 3atem
oTcuuThiBaeT Bpemst £7 1 BknouyaeT Hacoc M. BoiknioueHue Hacoca npousBoauTcs nocre
OCYLLEHUs1 AaTyuka HwxHero yposHs F2. B cnepylowumn pas npu 3anueBaHuu [aTynka BepxHero
YPOBHSI ocyLLlaTb eMKoCTb ByaeT BTopoit Hacoc (M2). Tak obecneuvBaeTcsi paBHOMEPHbIN U3HOC HACOCOB.

[Ina onpepeneHns MCNpaBHOCTM HACOCOB B AAHHOWN YCTaHOBKE BMECTO AaTyMKa Hanuymns notoka
ncnonb3yetcs Hebonbluas KOHTPOSIbHAsA €MKOCTb, Yepes KOTOPYH HaCOChl BbIKaYMBalOT XWUAKOCTb. B
Heln ycTaHOBMEH AaTYMK YPOBHS Ha BbICOTE, [0 KOTOPOW OAMH U3 HACOCOB HaKa4uMBaeT XWAKOCTb 3a
3afaHHoe Bpemsi. Ecnn 3a 3apaHHoe Bpems (B napametpe £S5 wnu £R) patuuk F1 3anuBaetcs
XUOKOCTbIO, TO paboTalowmin B AaHHBIA MOMEHT HAaCOC CHMTAETCs UCMPABHbLIM.

B cnyyae HeucnpaBHOCTM OAHOrMO M3 HacOCOB, BKMOYAETCH OCTaBLMCS Hacoc. pu 3ToM
HencnpaBHbIN HACOC BbIKMIOYAETCS, a COOTBETCTBYOWMA eMmy cBeToanod («K1» unu «K2») HaunHaet
murate. OQHOBPEMEHHO KOHTaKTaMm pene 3 BKIYaeTCa CUrHanmaaTop HeMcnpaBHOCTM Hacoca (RH).

Ecnu B npouecce paboTbl BbIWMM U3 cTposi 06a Hacoca, To HauYMHalT murate oba ceetoamoaa
«K1» n «K2».

Ecnu paTtunk BepxHero yposHs (F3) satonneH, a gatyvk HwkHero ypoBHs (F2) ocylueH, npubop
onpepgensieT gaHHoe cobblTWe, Kak HeMcnpaBHOCTb AATYMKOB M NEPexoauT B COCTOsiHME «ABapusi
AaTYUKOB>».
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PucyHok B.14 — Cxema nogknioyeHusi CAY-Y-H ans BbinonHeHus anroputma 18

M1 1 M2 — Hacocbl; F1-F3 — KOoHAYKTOMeTpU4YecKue gaT4ymMkKu ypoBHs; RH — curHanmsartop
aBapum (HeMcCnpaBHOCTb HAcoca)
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MCHOﬂbByeMble npun  BbINOJIHEHUU anropuTtMa BpeMeHHble napamMeTpbl

Tabnuue B.6.

npeacraBrieHbl

Ta6nuua B.6 — Ucnonb3yemble BpeMeHHble YCTaHOBKU AN BbINONHEHUA anroputma 18

B

NapameTp Onucanue 3asopckas
ycTaHOBKa
ko 3afiepxKa Hauana BbiMONHEHWs NPOrpaMmbi 2c(@.2.)
134 3apepxka nepeknoveHnst Bxopa 1 (aHTnapebesr) npu pabote Hacoca M1 5¢(0.5.)
I 3agepxka nepeknoveHns Bxopga 1 (aHTnapebesr) npu paboTte Hacoca M2 5c¢c(@.5)
Lo 3apepxka nepeknovennst Bxona 2 (aHTuapebear) 5c¢(d.5)
L3 3afepxka nepeknioveHns Bxoga 3 (aHTnapebear) 5c¢(d.5)
Ly 3apepxka nepeknovennst Bxona 4 (aHtuapebear) 5c¢(d.5)
LS BpeMsi, B TeYeHWe KOTOpOro [OnyckaeTCs He3anusB 3MeKTPOAOB 30c(3.0)
natymnka F1 ansa Hacoca M1
LR BpeMsi, B TeYeHWe KOTOpOro [OnyckaeTCA He3anus 3MeKTPOAoB 30c(3.0)
patymnka F1 gnga Hacoca M2
L7 3afiepXKa Mexay BKIOUYEHNSIMU HACOCOB 2c(0.2)
LB Bpemsi paboTbl Hacoca M1* 5c¢(d.5)
L9 Bpems paboTbl Hacoca M2* 5c¢(d.5)

Mpumeyanne * B pavHom anroputme napameTpbl £8 u ES asnswoTcs Tonmbko npusHakamm
paspeLleHsi UCMonb3oBaHMs Hacocos: I — Hacoc He MCMonb3yeTcs; Apyroe 3HaYeHue — Hacoc
MCMONb3yeTCs.
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Anroputm 20 (ans ABYX pe3epByapoB U OQHOro Hacoca)

AnroputM npegHasHadeH Ans NoAAepXaHUs YPOBHS XWAOKOCTU (4ONMBa) B OCHOBHOW €MKOCTU
npv nepekayke xmagkoctn Hacocom (M1) ns nobon gpyron, Hanpumep, BOAO3aOOPHON CKBaXKWUHBI UMK
konopua. lNMpn aToM ANA ynpaBneHns ucnonb3yloTca Aatynku yposHen (F1-F4) n npegycmoTtpeHa
BO3MOXHOCTb  BKIMIOYEHWS1 aBapuWHOW CUrHanM3auum O MepenosiHEHNN OCHOBHOW  eMKOCTU
(koHTakTamu pene 3), a Takke CUrHanM3aummn cyxoro xoga Hacoca (KOHTakTamu pene 2).

Cxema nogknioyeHns CAY-Y-H k anemeHTam cuctembl npuBedeHa Ha pucyHke B.15.
(nopknio4eHns K KOHTaKTam KneMMHUKOB Npubopa B Apyrux kopnycax cM. B Tabnuue b.1).

Oatumk F1 cnyxuT Ans 3aluTbl Hacoca OT Cyxoro xoja, Aatuuk F4 — gns curHanusaumu
nepenusa.

B aBTOmMaTuyeckoM pexvMe noadepXuBaeTCs YpOBEHb B OCHOBHOM €MKOCTW MO MOKasaHusM
OByx aatymkoB (F2, F3): BKMOYEHNE HACOCOB MPOMCXOAMT MPU OCYLLUEHMU OaTyMKa HUDKHEro YPOBHS
(F2), a oTkntoueHne — npu 3atonneHnn BepxHero (F3).

PaboTtaeT npnbop cneaytoLym obpasom:

1) nocne nogayn nNMTaHUs BbINOMHSAETCA 3agepxka (2 ¢) Ao nepexoaa B pabounii pexum;

2) ecnn pesepByap C YCTaHOBMEHHbIM Aatyvkom F1 3anonHeH, a B OCHOBHOM pesepByape
OaTynk HWxkHero ypoBHs (F2) ocylleH, To BkrtovaeTcs Hacoc (M1) Ha BpeMsi 4O MOMeHTa 3aTonfneHns
gartynka BepxHero ypoBHs (F3);

3) nocne BbIkNtoYeHMA Hacoca (M1), no Mepe pacxofa XWOKOCTW, €€ YpOBEeHb MOHW3WUTCS A0
ocyuweHus gatuuka (F2);

4) panee UMK, ONMCaHHbIV B M.MN. 2 1 3, MOBTOPSIETCS;

5) B cnyyae ecnv BO Bpemsi paboTbl Hacoca OCHOBHOW pesepByap €lle He 3anofHurcs, a
VCTOMHUK XWOKOCTU (pe3epByap) OCYyLLEeH, TO KOHTaKTbl pene 2 BKMo4YaloT curHanusatop RH1 (ans
3TOro pexuma napameTp 2o AOMKEH MMEeTb 3HadeHue ).
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PucyHok B.15 — Cxema nogknioueHusi CAY-Y-H ans BbinonHeHus anroputma 20

M1 — Hacoc; F1-F4 — koHAYKTOMeTpU4Yeckue AaT4ymku ypoBHSA; RH1 — curHanusatop
HeA0CTaTOYHOro KONMUYeCcTBa XXMAKOCTU B OTKAYMBaeMOW eMKOCTU (Cyxoi xof Hacoca); RH2 —
cuUrHanusartop aBapumu (nepenvB B OCHOBHOM Gake)
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Pene 3 ocyliecTBnsieT BKMOYEHUE CUrHanmusauvMm O nepenvee B 3anofiHAeMow emkocTw. [ns
npepoTBpaLleHns npexaeBpemMeHHoro cpabartbiBaHus curHanusatopa nepenvea (RH2) BBeaeHbl
3a0€epXKKM Ha  BKMOYeHUe/oTknoveHve pene 3 npu  cmadmBaHuwm/ocyweHun patuuka (F4)
«aBapuHOro nepenmea» (napameTpbl £6, £7).

Mpn cyxom pesepByape, M3 KOTOPOro MPOW3BOAMUTCH OTKayka, HAcOC He [AoSkeH paboTatb.
YTtobbl 3TO 0becneunTb aBTOMaTM4ecku (6e3 BMeluaTenbCTBa onepatopa), BMECTO CUrHanusauuu
«CyXOro XOAa», MOXHO BBECTW OTKMIOYEHVWE MUTaHWA Hacoca — [ANA 3TOr0 KOHTakTbl pene 2
nocrefoBaTenbHO BKIIOYAETCA B LieMb YNpaBeHus HacocoM, pucyHok B.16 (ans gaHHoro pexuma
napameTp Zo JOMKEH UMETb 3HaYeHue |, — yCTaHOBMEHO MO YMOMYaHWMIO).

Pene 1 Pene 2 Pene 3

Ce [ [ [
xri[1]2[3[4]5[6[7]8]9]
L]

M1 Ripp

WUT.+ o—
ut.-

| —

PucyHok B.16 — Noaknto4yeHne KoHTakTOB pene 2 B CAY-Y-H
ANA BbINONHeHMs anropuTMa 20 ¢ 3aWMUTHbLIM OTKMO4YeHUeM Hacoca M1
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PaboTy anroputma nosicHsieT pucyHok B.17.
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PucyHok B.17 — Npadpuku, nosicHsiowme pa6oty npubopa

Mcnonb3yemble npu  BbINOMHEHWU anropuTMa BpeMeEHHble MapamMeTpbl MpeAcTaBlieHbl B
Tabnuue B.7.
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Ta6bnuua B.7 — MCHOﬂb3yeMble BpeMeHHble YCTaHOBKM AnsA BbINOJIHEHUA anroputma 20

MapameTp Onwucaunue 3aBopckas
ycTaHOBKa
ko 3afepxka Havyana BbINOSIHEHWUSI NPOrpaMMbl 2c(@.2.)
Lo 3agepxka nepeknioveHns Bxoaa 1 (aHTnapebesr) 5c¢(0.5)
I3 3agepxka nepekntoyeHnst Bxoaa 2 (aHTuapebesr) 5c¢(0.5)
L2 3agepxka nepeknioveHns Bxoaa 3 (aHTnapebesr) 5c¢(0.5)
L3 3agepxka nepekntoyeHnst Bxoaa 4 (aHTuapebesr) 5c¢(0.5)
LY BpPeMs, B TeYeHWe KOTOPOro He MPOUCXOAWUT 3aMblKaHWSi KOHTaKTOB 5¢(0.5)
pene 2 nNpu ocyLieHWK aaTumnka «cyxoro xoga» (F1);
LS BPeMsl, B TE4EHNe KOTOPOro He NPOUCXOAUT pa3MblKaHUS KOHTaKTOB 5¢(0.5)
pene 2 npu ocyLleHnn aaTyuka «cyxoro xoga» (F1);
3 BpPeMs OT MOMEHTa 3anvBaHWA JaTyvka aBapuiiHOrO nepenvea Ao 5¢(0.5.)
3aMblKaHUs KOHTAKTOB pene 3
L7 BpPeMs OT MOMEHTa OCYLUeHWs AaTyuka aBapuiltHOro nepenuvea [o 5¢(0.5)

pa3mblkaHWsl KOHTaKTOB pene 3
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MpunoxeHue I'. NMporpammupyembie napameTphbl

Mporpammmpyemsle napameTpsbl npubopa npeactasneHsl B Tabnvue .1,

Ta6nuua I'.1 — MporpaMmmupyembie napameTpbl

HaumeHoBaHue OTo6paxeHue 3aBoAckas
" DdonycTuMmble 3Ha4YeHUsA
napameTtpa Ha LN yCcTaHOBKa

Anroputm R-x Ot oo 99
Tun patyuka, {0 con — KOHAYKTOMETPUYECKUA 30HA,; con
noAkro4eHHoro k Bxoay 1 nPn — gaTynKM ¢ BbIXOAHBIMU
Tun patyuka, 20 Knoyamu n-p-n—tuna (Mnu
noAkrio4eHHoro k Bxoay 2 MEXaHNUYECKMIA KOHTAKT);
Tun patumka, o cur — AAaTYMKKU C TOKOBbLIM BbIXOJOM
nogkntoyeHHoro kK Bxoay 3 oT 0 A0 5 MA, oT 0 10 20 MA,
Twn gatymka, Yo oT 4 0o 20 MA.
nogkntYeHHoro kK Bxoay 4
TNoruka pa6otbl Bxoaa 1 {o-x L - xomnapaTop BXogHOro o
Noruka pabotel Bxoga 2 2C-x yCcTponcTBa cpabotaeT Ha
Jlornka paboTel Bxopa 3 JC-x 3aMblkaHue Bxoga (npsimas norvka);
INoruka paboTel Bxopa 4 Yo-x {— koMnapaTop BXOAHOTO

yCcTponcTBa cpabotaet Ha
pa3mMblkaHne Bxofa (MHBepcHas
noruka).
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MpopomkeHne Tabnuubi .1

HaumeHoBaHue OTo6paxeHune 3aBopackas
- [donycTumblie 3Ha4YeHUsA
napameTtpa Ha LN ycTaHOBKa
YcraBka KomnapaTtopa Pxx 0-89 o
3amblkaHus Bxopga 1
YcraBka KoMnaparopa FP XX
3amblkaHna Bxoga 2
YcraBka KoMnaparopa JPxx
3amblkaHns Bxopa 3
YcTaBka KomMnapaTtopa YP x X
3amblkaHus Bxopa 4
YcraBka KomnapaTtopa P xx 0-89 qn
pa3mMblkaHns Bxoga 1
YcraBka KomMnaparopa 2P xx
pasmMblkaHus Bxoga 2
YcTaBka KomMnapaTtopa IP.xx
pa3mblikaHua Bxoga 3
YcTaBka KomnapaTtopa YP xx
pasmblkaHvs Bxoga 4
TIornka pa6otel Pene 1 lo-x I — pene paboTtaeT Ha 3ambikaHue o
Jlorvka pa6oTbl Pene 2 2o-x KOHTaKTOB (NpsiMas forvka);
Noruka paboTsl Pene 3 Jo-x { — pene paboTaeT Ha pasmMblkaHue

KOHTaKTOB (MHBEpPCHas Norvka).
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OkoH4aHue Tabnuubl .1

HaumeHoBaHue OTo6paxeHune 3aBopackas
* HonycTumble 3Ha4yeHus
napameTtpa Ha LN yCcTaHOBKa
BpemeHHble  napameTpsbl, to. -39 cyTok, 3HauyeHne
HaMmMeHoBaHue KOTOPbIX 0 -9 0-99. yacos, onpegeneHo
onpegenseTcs BblbpaHHbIM td. 0-9.9 munyr, BblOpaHHbIM
anropuTMom 0-9.9. cexymn a;ga%;(n;zn;é%n;.

MpumeyaHue * X — YNCNOBOE AOMYCTUMOE 3HAYEHWE; [ — YCMOBHbIE 3HAKM.
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MpunoxeHue 1. CooTBeTCTBME aNroputMoB paboTbl npndopa

CooTBeTCTBME HaMMEHOBaHWI anroputMoB paboTbl npubopa CAY-Y u anroputmoB paboTbl
apyrux npubopos (paspabotkun OBEH 1 dunpm-koHKypeHTOB) npeacTasneHo B Tabnuue [.1.

Ta6bnuua 1.1 — CooTBeTCTBUE anropuTMoB paboTbl Nnpuéopa

Anroputm CAY-Y Anroputm KoHTyp-Y Apyrve npnbopsl

01 02.01, 03.01 CAY-M7E

02 02.02, 03.02 POC 102
CAY-M7E

06 01.01, 04.01 POC 301, APY-3INMP
CAY-M6
CAY-MI1-X.06

11 05.01 CAY-MI1-X.11

15 05.02 CAY-MI1-X.15

13 05.03 CAY-MI1-X.13

12 06.01 CAY-MI1-X.12

16 06.02 CAY-MI-X.16

14 07.01 CAY-MI1-X.14

17 07.02 CAY-MI-X.17

18 08.01 CAY-MI1-X.18

20 CAY-MI1-X.20
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JNucT perncrpaunm nameHeHum

Ne
U3MeHeHus

Homepa nucrtoB (cTp.)

U3MeEeH.

3aMeHeH.

HOBbIX

aHHYnup

Bcero
nucToB

(cp.)

Oarta
BHeCeHusi

Moanucb
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