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Mpeaynpexparowme coodLeHNsA

B naHHOM pyKOBOACTBE MPUMEHSIIOTCS CrieaytoLime npeaynpexaeHus:

A\

VAN
)
[i]

ONACHOCTb
KntoyeBoe cnoso OMNACHOCTb coobLiaeT o HenocpeacTBEHHOM Yrpo3e onacHOM CUTyauuu,
KoTOpasi NpuBEeAET K CMEPTU U CEPbE3HON TpaBMe, ECINN €€ He NPeaoTBPaTUTb.

BHUMAHUE

KrntoueBoe cnoso BHMAHWE coobuaeT 0 noTeHuManbsHO onacHOM CUTyaumm, KOTopasi MOXeT
NPUBECTU K HEOOMbLUMM TpaBMaM.

NPEAYNPEXOEHUE

KntouweBoe cnoso NMPEAYTMPEXOEHUME coobuiaeT o noTeHuManbHO onacHoOW cuTyauum , kotopasi
MOXET MPUBECTU K MOBPEXAEHMIO MMYLLIECTBA.

NMPUMEYAHUE

Kntoueroe cnoso NMPNMEYAHWE obpaluaeT BHUMaHue Ha noresHble COBETbI U pEKOMEHAALMM,
a Takke nHdopmaumio ana acpdektuBHon 1 6esaBapuiiHon paboTel 060pygoBaHuMS.

OrpaHquHMe OTBEeTCTBEHHOCTU

Hu npu kakmnx obctositensctBax OO0 «[lMpomssoacteeHHoe O6beanHeHne OBEH» n ero koHTpareHTbl He
OyoyT HECTU IPUANYECKY0 OTBETCTBEHHOCTL M He ByayT npusHaBaTb 3a cobon kakue-nnbo obsizatenbcrea
B CBA3M C noObIM ywepboMm, BO3HMKWMM B pesyrnbraTe YCTAHOBKM MWIM  UCMONb3oBaHus npubopa
C HapyLleHeM OeNCTBYOLWEN HOPMaTUBHO-TEXHUYECKOW JOKYMEHTaLNN.




BBeageHue

HacTtosillee pyKOBOACTBO MO 3KchnyaTauuMu MpedHa3HadeHo Ans O3HaKOMIMEHUS OBCMyXMBaloLLero
nepcoHana ¢ yCTpOMCTBOM, MPUHLIMNOM AENCTBUS, KOHCTPYKUMEN, paboTon N TEXHUYECKUM OOCHYyXMBaHMEM
noru4yeckoro koHTponnepa CAY-Y, B AanbHeNLEM MO TEKCTY MMEHYEMOTO «Mpubop».

MogknioyeHne, perynupoBka U TexobcnyxuBaHue npubopa  [OOMKHbI  MPOU3BOAWUTBECSH  TOSMBbKO
KBannuUMpPOBaHHbLIMMK CrieLuanncTaMmm nocrne NpodTEHUst HACTOSALLErO PYKOBOACTBA MO 3KChyaTaumm.

Mpnbop wun3rotaeBnvMBaeTcd B pasnMyHbIX MOAMMUKaALUSAX, 3anMgpoBaHHbIX B KOAE MOSMHOMo YCNOBHOMO
ob603HavYeHus:

CAY-Y-X

Tun kopnyca

H - «xopnyc ans HaCTEHHOrO KpenneHus
L1 — kopnyc ANst LUMTOBOrO KpenmneHus

0 - «opnyc ans yctaHosku Ha DIN-peitky

MNpumep nonHoro Ha3BaHus npmnbopa npu 3akase: CAY-Y-H



1 HasHaudeHue n cyHkumn

1 HasHauyeHue u ¢pyHKUMMN

I'Ipm6op npeaHa3Ha4veH gna co3gaHnAa CUCTEM aBTOMaTU3auMn TEXHOJNTOTMYEeCKuX npoueccoB, CBA3aHHbIX C
KOHTpoONnemM w1 nogaepXxaHunem 3afaHHOINo YpPOBHA XUOKMX UK CbiNny4Ynx BeweCTB B pPas3fmiM4HOro pofa
pesepByapax, eMKOCTAX, KOHTeVIHean NT N

I'Ile60p NCNOoJb3yeTCcA B KOMMJIEKTe C AaT4yMKaMin YpPOBHA U UCNONMHUTENbHbIMU MeXaHU3MaMu (HacocaMM,
ANEKTPOMarHNTHbIMM KnanaHamm n 1. I'I.).

Mpnbop Bbinyckaetca cornacHo TY 4217-017-46526536-2009.
CD NPEQYNPEXOEHUE

Mo cBOUM TEXHUYECKMM BO3MOXHOCTAM CAY-Y cnocobeH 3ameHnTb Nprubopkl NpeablgyLlero
nokonenusi — CAY-MTI1, CAY-M6, CAY-MT7E v gp. (cm. MNpunoxeHne
CooTBeTCTBME AnropnTMoB paboThl ).

®yHKuMm npubopa:

* KOHTPOJIb 3Ha4YEHWS YPOBHS pabo4er cpeabl Uy ee COCTOAHMSA (LaBneHns, TemnepaTypbl W/unm gpyrux
napameTpoB) — 40 YeTblpeX NapaMeTpoB OAHOBPEMEHHO, C UCMOMNb30BaHNEM YETbIPEX HE3aBUCUMbIX
KaHarioB KOHTPONS Y LMPOKOrO CNeKTpa AaTYUKOB;

* ynpaeneHne paboTon CNONHUTENBHbLIX MEXaHU3MOB (Hanpumep, HaCoCcoB) — A0 TPEX OOHOBPEMEHHO, C
NCNonNb30BaHMEM:

— BCTPOEHHbIX TaklMepPOB Afs YCTaHOBKM CneumnanbHbIX BPEMEHHbIX MapaMeTpoB;

— 3afaHusi BpeMeHW 3aEePXKKM BbINOMTHEHWS anropmuTma;

— UWHBepcumn pexnma paboTbl Nobdoro kaHana (Hanpumep, paboTta B pexxume 3anonHeHUs nnm
OMNOPOXHEHUS pesepByapa).

* ypaBrieHye 3NeKTPONpUBOLOM MCNOMHMTENBHOIO MexaHuama (Hacoca, TpaHcnopTepa,
3MEeKTPOMAarHWTHOIO KnanaHa u T. n.);

* cUrHanmsaums oo aBapvu7|H0|v| COCTOAHUN CUCTEMDbI.



2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

2 TexHU4yeckue XApPaKTepuCTukKn n ycrnioBus 3Kcnnyataumm

2.1 TexHU4YeCKME XapaKTepPUCTUKMU
OcHOBHbIe TEXHUYECKME XapaKTepPUCTUKN np|/|6opa npmBeeHbl B Ta6nmu,e HWXe.

Tabnuua 2.1 — XapakTepucTuku npubopa

HanmeHoBaHue 3HayeHue
[nanasoH nepemMeHHOro HanpsKeHUst NUTaHUS:
HanpspkeHne 90...264 B
(HoMUHanbHble 3Ha4YeHns — 110 n 220 B)
Hactota 47..63 Ty
(HOMMHanbHble 3Ha4YeHnst — 50 1 60 Mu)
[nanasoH NOCTOAHHOIo HaNPSXXeHUs NUTaHKs 20...34B
(HOMVHanbHOe 3HayeHne — 24 B)
MoTpebnsiemas MOLLHOCTb, He Gonee 6 BA
KonnyecTBo KaHanoB KOHTPOMS YPOBHS 4
Tvnbl gaT4YNKOB KOHOYKTOMETPUYECKNE;
MonaBKOBbIE;

MexaHW4eCcKne KOHTaKTHbIe yCTponcTBa (Tuna
«CYXOW KOHTaKT»);

naTtynku-pene gaenexus, Hanpumep PO55-00 nnn
aHamnornyHble;

[aTyunKy ¢ TOKOBbIM Bbixogom (o1 0 o 5 MA, ot 0 o
20 mA unun ot 4 pgo 20 mA)

MuTaHne gaTynkoB OT BHYTPEHHEro NCTo4HMKa:

NOCTOSIHHOE MW NEPEMEHHOE HarnpshXeHne 5+0,5B
yacToTa 4n1s NepeMeHHoro Toka 25+1Ty
Tok, npoTekaoLLnii Yepes KOHOYKTOMETPUYECKUIA 1 A
JaTyuk, He bornee
ConpoTuBneHne KOHTpPoNMpyemown cpeabl Ans 450 KOM
KOHOYKTOMETPUYECKOro AaTuuka, He bonee
YHumumMpoBaHHbIe 4aT4YMKN C TOKOBLIM CUTHAIOM o1 0 0o 5 MA,
ot 0 no 20 MA,
oT 4 0o 20 mA

INCKPEeTHOCTb YCTaHOBKM Nopora cpabaTbiBaHNs 1%
KaHana KOHTpOrsi BXOAHOIo curHana
KonunyecTtBo penenHbix BbIXOAHbIX KaHanos (B1a 3
KOMMYTaLMOHHBIX KOHTaKTOB) (HOpManbHO Pa3oMKHYTbIE)
HomnHaneHOE KOMMYTUPYEMOE HanpsXXeHue B
Harpyske:

A0S Lenu NoCTOSIHHOIo Toka*, He bonee 24 B

ANs Lenu nepeMeHHoro Toka**, He 6onee 220 B
YCTaHOBUBLLMICA TOK NPU MakCUManbHOM
HanpsHKeHUW:

ONs Lenu NoCTOSIHHOIo Toka™, He bonee 1A

ONS Lenu nepeMeHHoro Toka**, He bonee 3A
lanbBaHW4Yeckas 3onNALUUs BbIXOA0B MeXKaHanbHas
AnekTpuyeckasi NPOYHOCTb U30MSALMM BLIXOO0B 1500 B
HanpskeHne BCTPOEHHOrO UCTOYHUKA NUTaHNS 24+12B
BHELLHMX aKTUBHbIX 4aTYMKOB
MakcumanbHbIA TOK HAarpy3ku UCTOYHWMKA NUTaHUS 50 MA

OaTt4ynKkoB




2 TexHn4yeckne XapaKkTepucTmkm n ycrnosua akcnnyaraumm

MpogomkeHue Tabnuubl 2.1

HanmeHoBaHue 3HavyeHune

abapuTHble pa3mepsbl kopnyca (CTeneHb 3aluThl),
MM:

HacTeHHbINn H (105 x 130 x 65) £ 1 mm (IP44)

wmtoson L1 (96 x 96 x 46,5) £ 1 mm (IP54 co cTOpOHbI NnLEeBO

naHernm)

DIN-peeyHbin [ (72 x 90 % 58) + 1 mm (IP20)
Macca npubopa, He Gonee 0,7 kr
CpenHuii cpok criyx6bl 8 net

* Harpyska ans kateropun ncnonb3oBaHuns DC-14 no MOCT P 50030.1-2000.
** Harpyska gns kareropum ncnone3dosaHusa AC-15 no FOCT P 50030.1-2000.

2.2 YcnoBus akcnnyaTtauum

Mpnbop npegHa3HayeH Anst aKCnnyarTaummn Npu crneayoLwwmnx yCrnoBusx:
* 3aKpbITble B3pbIBOGEe30NacHble NoMeLlLeHusi 6e3 arpeccrBHbIX MApOB M rasos;
* Temnepartypa okpy>atoLero so3gyxa ot muHyc 10 go +55 °C;

* BEPXHUI Npefen OTHOCUTENbHOM BIIaXXHOCTM Bo3ayxa: He 6onee 80 % npu +25 °C 1 6onee HM3KMX
TemnepaTypax 6e3 kKoHAeHcaumun Bnarv;

» aTmMocchepHoe gaenexne ot 84 o 106,7 klMa.

Mo ycToMuMBOCTM K KNMMaTU4ECKMM BO3AEWCTBMSIM NpU 3SKcnnyatauum npubop COOTBETCTBYET rpynne
ncrnonHexusi B4 no NMOCT 12997-84.

Mo ycTOM4MBOCTU K BO3OENCTBUIO aTMOCHEPHOTO AaBrneHnst npubop otHocutcst k rpynne P1 no MTOCT 12997-
84.

Mo yCTOMYMBOCTM K MEXaHUYEeCKMM BO3OENCTBUAM MpU 3KChnyaTauum npubop COOTBETCTBYET rpymnne
ncnonHexHnsa N1 no FOCT 12997-84.

Mo yCTOMYMBOCTM K SMEKTPOMAarHUTHbIM BO3AEWCTBUSIM M MO YPOBHIO M3My4YaeMmbiX paguonomex npubop
cootBetcTBYeT knaccy A no FOCT P 51522-99 (M3K 61326-1-97).



3 Mepbl 6e3onacHocTn

3 Mepbl 6e3onacHocTHn

A OMNACHOCTb
Ha kneMMHuKe NpucyTCTBYET OnacHoe Ans XWU3HW HanpshxeHue BenunymHon go 250 B. Jiobble
nogkntoyeHns K npnbopy n paboTbl MO ero TEXHNYECKOMY 06CyXMBaHUIO cnegyeT Npon3BoanTb
TOMbKO NPUY OTKIMIOYEHHOM NUTaHum npubopa.

Mo cnocoby 3awuTbl OT MOpaXeHUst 3JNEeKTPUYEecKMM TOKOM npubop cooTBeTcTByeT knaccy |l
no NOCT 12.2.007.0-75.

Bo Bpems akcnnyatauum, TEXHUYECKOro obcnyxmeaHus n nosepkun npnbopa cneagyet cobnogats TpeboBaHms
FOCT 12.3.019-80, «[lpaBun akcnnyaTauMm 3aMNeKTpoyCcTaHOBOK noTtpebutenern» n «lpaBun oxpaHbl Tpyga
npw aKcnyaTauum 3NekTpoyCTaHOBOKY.

He [onyckaeTcda nonagaHue Brarn Ha KOHTaKTbl BbIXOAHOIO pa3beMa U BHYTPEHHUE 3IeKTPO3JieMeHThI
npmnbopa. Mpnbop 3anpeLleHo UCNonb30BaTh B arpeCcCMBHbBIX CPedax C COAepXaHuemM B atMmocdepe KUCIOT,
enoyen, macen n T. n.



4 MoHTax

4 MoHTax

4.1 YctaHoBKa npubopa HacTeHHoro kpensneHusa H

[Ons yctaHoBku npubopa crnenyet:

1. 3akpennTb KPOHLUTENH TpeMsi BUHTamu M4 x 20 Ha
NMOBEPXHOCTU, NpegHa3Ha4YeHHON Ansi yCTaHOBKU npubopa (cm.
PUCYHOK 4.2).

EI NMPUMEYAHUE
BuHTBI 4N KpenneHns KpoOHLWTENHA He BXOAAT B
KOMIMIEKT NOCTaBKU.
2. 3auenuTb KpenexXHhIN Yronok Ha 3agHewn cTeHke npubopa 3a
BEPXHIOK KPOMKY KPOHLUTENHA.
3. MpukpenuTb NPUBOP K KPOHLLTENHY BUHTOM 13 KOMMNEKTa
NnocTaBKW.

[emoHTax npubopa cregyeT Npon3BoaMTb B 0GpaTHOM MopsiaKe.

@ NPEAYNPEXNEHWE . PucyHok 4.1 — MoHTax npubopa
MpoBoaa noakmno4alTCsa NPU CHATOW Kpbilwke npubopa. Ans HACTEHHOTO KpenneHus

yno6CTBa NoAKIoYeHUs cneayeT 3aduKcUpoBaTk OCHOBaHWE
npubopa Ha KpOHLUTEHE KpeneXXHbIM BUHTOM.

60 KyTUK

KPOHLWITEAH

<130

PucyHok 4.2 — Na6apuTHble pa3mepbl kopnyca H

NMPUMEYAHUE
BTynkv cnegyet nogpesaTb B COOTBETCTBUN C AMAMETPOM BBOAHOTO kabens.

[i]

10



4 MoHTax

4.2 YctaHoBKa npubopa wutoBoro kpennenus 11

[lns ycTaHoBKM NpuGopa crieayeT:

[emoHTax npubopa criegyeT NponsBoAMTb B 0GpaTHOM MOpsiaKe.

. [MoarotoBMTL Ha WMTE ynpaBneHns MOHTaXHbIV BbIpe3 Ans
ycTaHoBku npmbopa (cMm. pucyHok 4.4).

. YcTaHOBUTb NpOoKNagky Ha pamky npubopa gns obecnedeHus
cTteneHun 3awmnTbl IP54.

. BctaBuTtb NprGop B MOHTaXHbIV BbIPES.

. BctaButbh (hrkcaTopbl U3 KOMMEKTa NOCTaBKU B OTBEPCTUSA Ha
BOoKOBbIX CTEHKax npubopa.

. C ycunuvem 3aBepHyTb BUHTbI M4 x 35 13 kOMMnekTa NoCTaBkM B
OTBEPCTUAX Kaxaoro dmkcartopa Tak, 4Tobbl npnbop 6bin NAOTHO
npwxar K MMUeBOon NaHenu wura.

JINLEBas naHenb Wwura

frommm

PucyHok 4.3 — MoHTax npubopa
B Kopnyce LL11
ukcatopbl
\%
PucyHok 4.4 — Na6apuTHble pa3mMepbl kopnyca LL11
Bua c3aaun Bupa cnepean Bua c6oky

YnnoTHeHve

Ba0888800000800808RR

093

J100 7

108

2912 A

A
o}
N
]

’
*n.ﬁ

PucyHok 4.5 — NMpu6op B kopnyce LLI11, ycTaHOBNEHHbIN B LWUT TONLWMUHON 3 MM

11



4 MoHTax

4.3 «BbbicTpasa» 3ameHa npubopa (kopnyc LL11)

KoHCTpyKUMs KneMMHuKa npubopa, BbiNonHeHHOro B kopnyce 11, no3BonseT onepatmBHO 3aMeHUTb Npubop
6e3 AeMOHTaXa NOAKIIOYEHHbBIX K HEMY BHELLUHUX JIMHWIA CBA3MW.

[lnsa sameHbl npubopa creayeT:

1. OGecTounTb BCE NNHUM CBA3W, NoaxoasLime K npubopy, B T. Y.
TIMHUW NUTaHNS.

2. OTKpYTUTb ABa KpenexXHbIX BUHTa Mo KpasiM KNeMMHOW KOMOAKM
npunbopa.
3. OToennTb CbeMHYI0 YacCTb KONOAKN OT Npubopa BMecTe ¢

noaknt4eHHbIMU BHELLULHUMU NTMHNAMK CBA3U C NOMOLLbIO
OTBEPTKN UNn Apyroro noaxogALllero UHCTpymMmeHTa.

PucyHok 4.6 — «BbicTpas»
3amMeHa npubopa

4. BbiHyTb NpnbOp U3 LWMTa, a Ha ero MecTo YCTaHOBUTbL APYrom ¢
npegBapuTenbHO yaaneHHOM pasbeMHON YacTbio KIeMM.

5. NMoacoeanHnTb K YCTaHOBJITIEHHOMY npm6opy CHATYIO YacCTb KJ1ieMM C NoAKNKYeHHbIMU BHELLHUMWN
JIMHNAMU CBA3N.

6. 3aprTI/ITb KpeneXHble BUHTbI KITEMMHOW KONOOKM.

4.4 YctaHoBKa npubopa DIN-peeyHoro kpennenus [

[lnsa ycTaHoBKM NpuGopa cneayet:

1. MoarotoBuTb MecTo Ha DIN-peiike ons yctaHoBKM npubopa (cm.
pUCyHOK 4.8).

2. YcraHoBuTb Npubop Ha DIN-perniky.

3. C ycunmewm npugasutb npubop k DIN-pelike B HanpaBneHuu,
NMoKa3aHHOM CTpEerkon, A0 ouKcaLmn 3aLLenKku. -

Ina npemoHTaxa npnbopa cnepyert: VY
1. OTCOEAMHUTL NIMHUM CBSI3W C BHELLIHAMM YCTPOCTBAMM.
2. B NpoyLUMHY 3aLLenKn BCTAaBUTL OCTPUE OTBEPTKM. PucyHok 4.7 — MoHTax npnbopa

. ¢ kpenneHuem Ha DIN-pewnk
3. 3awernky omxarb, nocne vero otBectu npnbop ot DIN-peinku. P pevky

PucyHok 4.8 — Na6aputHble pa3mepbl kopnyca [
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5 MopgkntoyeHne

5 MNMoapknroyeHune

5.1 PekomeHaauuu no noaknoYeHno

[ns obecneyeHns HAaOEXXHOCTU SNEKTPUYECKUX COeQUHEHUN PEKOMEHOYETCS MCNOMb30BaTb MeaHble kabenu
M NpoBoAa C MHOroNpoOBONOYHLIMM Xunamu. MNepen noaknioyYeHnemM KOoHLbl NPOBOAOB CriedyeT 3a4nCTUTb U
3anyauTb UK MCMonb3oBaTh kabernbHble HAKOHEYHWKWU. XKunbl kabenew cnegyet 3auuwiatb Tak, YToOObl KX
OrofieHHble KOHLbI Mocne NOAKMoYeHns K npubopy He BbiCTynanu 3a npegenbl KnemmHuka. CedeHne xun
kabenen gomkHO ObITb He Bonee 1 Mm2,

Ob6wme TpeboBaHUS K IMHUAM COEANHEHUN:

* BO BpeMsi Mpokragku kabenew cnegyeT BblAENUTb JIMHUKN CBA3KN, COEANHSIOLLNE NPUBOP C AaT4YMKOM,
B CaMOCTOSAITENbHYO Tpaccy (MM HECKOSBbKO Tpacc), pacnonaras ee (Unm ux) oTaenbHO OT CUMOBLIX
kabenen, a Takke OT kabenen, co3narLLMX BbICOKOYACTOTHbLIE U UMMYNbCHBIE NOMEXM;

* 0N 3aWUTLI BXOAO0B Npubopa OT BNUAHMS MPOMbILLIMEHHBIX 3NEKTPOMAarHUTHbLIX MOMEX NUHUM CBA3M
npubopa ¢ AaT4MKOM criedyeT aKpaHupoBaTh. B kayecTse akpaHOB MOryT 6bIThb UCMNONb30BaHbI Kak
cneumanbHble kabenv ¢ aKpaHUPYHOLLMMU ONeTKamu, TaK U 3a3eMITIeHHbIE CTaslbHble TPYObl
NoaXoAsLLEro AnameTpa. JKpaHbl kabenei ¢ akpaHMUPYIOLLMMI OMieTKaMmn CrieqyeT NoaKoYnUTb
K KOHTaKTy cbyHKUMOHarnbHoro 3asemnenus (FE) B wute ynpaeneHus;

* MnbTPLI CETEBBLIX MOMEX CMEeAyeT YCTaHaBNMBATL B NMUHUSIX NUTaHMS NpMbopa;

* Vckporacsilme uneTpbl criegyeT yCTaHaBMNMBaTh B IMHMAX KOMMYTaLUmM CUITOBOro 060pyL0BaHUS.
MoHTupysi cuctemy, B KoTopon pabotaet npmbop, crneayeT yunTbiBaTh NpaBunia opraHnsaumm apekTMBHOro
3a3emrieHus:

* BCE 3a3eMnsoLMe NMHUKM NPOoKNaabiBaTh N0 CXeMe «3Be3gay ¢ obecnevyeHnem XopoLLero KoHTakTa

C 3a3eMnsieMbIM 31EMEHTOM;
* BCe 3a3eMrisiioLLme Lenu JOMKHbI ObITb BbINOMHEHbI MPOBOAAMU HANBOMbLLETO CEYEHUS;

* 3anpeLuaercs obbeaMHATL Knemmy npmubopa ¢ mapkupoBkor «ObLwasa» 1 3azemMnsoLwme IMHUK.

5.2 MNopanok noakn4veHus

ﬁ ONACHOCTb
Mocne pacnakoBku Npubopa cnegyet y6eamTbes, YTO BO BPEMS TPAHCMOPTMPOBKM NPUOOP He Obin
MOBPEXAEH.

Ecnu npubop Haxoguncsa gnutenbHoe Bpems npu temnepartype Huxke MmuHyc 20 °C, To nepeq BKIOYEHNEM U
HayanomM paboT HeobXxoaAMMO BhbigepXKaTb ero B MOMELLEHUN C TEMMNepaTypon, COOTBETCTBYIOLLEN paboyemy
AunanasoHy, B TedeHne 30 MyH.

Ons nogknioyeHus npubopa cnegyer:
1. MoaknounTe NPUBOP K UCTOUHUKY NUTaAHUS.

f BHUMAHME
Mepen nogaven nuTaHns Ha NpuMbop cneayeT NPOBEPUTL NPaBUIbHOCTL NOAKITIOYEHNS
HanpsKeHUsi MMTaHNA U ero ypoBeHb.
2. MNopgaTb NUTaHWe N yCTaHOBUTb Heobxoaumbl anroputM paboTel npubopa. CHATL NUTaHwue.
3. MoakmnounTb AaTYMKK K BXoAaM npnbopa cornacHo cxeme yCTaHOBIEHHOIo anroputma paboThbl.

4. MNogKnounTb NNHUN CBA3M BbIXOOHbIX pene K UCNONHNUTENbHbLIM yCTpOIZCTBaM COrnacHo cxeme
YCTaHOBINEHHOIo anropntMma pa6OTbI.

5. Bkniountb Npubop 1 NpoBepUTL BhINOMHEHWE YCTaHOBEHHOMO anropuTma.
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5 MopgkntoyeHne

5.3 HazHauyeHUe KneMMHUKa

Xr2|1]2[3]4][5]6

CAY-Y-H % 3 § g % §
«K1» «K2» «K3»

Penel  Pene2 Pered @ — = @ oo I

Cetb 7 1988 %& 8

xti[1]2]3]4]s]6]7]8]9]10]11]12]13]14]15]

+ -
M.

PucyHok 5.1 — KnemmHuk CAY-Y-H

CAY-Y-111
Mur-|1.212.2)3.2( L | L |[+24B] L | L [+24B
nur+] 1.1] 2.1] 3.1 [+248] Bx.1] Bx.2]+248] Bx.3] Bx.4]
BLIXOAHI: Kx
PucyHok 5.2 — KnemmHuk CAY-Y-L111
10[11]12]13[14]15 16]17]18]19]20[21

CAY-Y-Ii «K1» K>  «K3»
Penel Pene2 Pene3

1]12]3 45617189
)

PucyHok 5.3 — Knemmuuk CAY-Y-[l

5.4 NopknroyeHne gaTYNKoB
5.4.1 Obwue cBegeHudA

NPEAYNPEXOEHUE

CD [nsa 3awmTbl BXOAHBIX Lienen npubopa 0T BO3MOXHOro Nnpobos 3apsaamMu CTaTuyeckoro
3MEeKTPUYECTBA, HAKOMMEHHOTO Ha NMHUSX CBS3N «MPUOOP — AaTyMKy, Nepes NoAKIIOYEHNEM K
KNeMMHUKY npubopa nx xunbl cnegyert Ha 1-2 cekyHAbl COEAVHUTL C BUHTOM (DYHKLIMOHAMbHOIO
3asemnenuns (FE) wuTa.

Bo BpeMs npoBepku MCNpaBHOCTM AaTyvka UM NUHUMU CBSA3W CregyeT OTKMIoYMTb Npubop OT CeTU NUTaHus.
UTtobbl mn3bexaTb Bbixoga npubopa U3 CTPOS MNpu  «MPO3BOHKE» CBHA3EN, Ccrnegyer WUCMonb3oBaTb
n3mepuTernbHble YCTPOMUCTBA C HanpsbkeHnem nutaHus He 6onee 4,5 B. Npu 6onee BbICOKNX HaMPSKEHNAX
NUTaHMS 3TUX YCTPOWCTB OTKIKOYEHME AaTymKa oT npnbopa oba3aTensHo.

f BHUMAHUE
He pnonyckaetca npoknaaka NMHWM CBA3M [aT4YMKOB YPOBHS C MPUBOPOM B OAHOW Tpacce COBMECTHO C
CMINOBbLIMM MPOBOAAMW, @ TaKke C NPOBOAaMM, HECYLLIMMWN BbICOKOYACTOTHbLIE MW UMMYIbCHbIE TOKU.

[ns HageXHOro KOHTakTa BHELUHUX COEOMHEHUIN C KNEMMHUKOM PEKOMEHAYETCs 3a4ucTUTb U obnyauTb
KOHLIbI coeauHuTENbHbIX Kabenel. KabenbHble BBOAbI MprMboOpa paccuynTaHbl Ha MOpkIoveHne kabenen ¢
HapyXHbIM AnameTpomM 6—12 Mm.

PekomeHaauum anst yCTaHOBKU 4ATYMKOB:

* [ATYMKN YPOBHS XXMOKOCTU B 6ake 1 CKBaXkmHe HeobXxoamMmo ycTaHaBnMBaTh TakuM o6pasom, YTobbl
aneKTpoabl He Kacanucb MeTanMYecknx CTEHoK. KoHLbI ABYX ONMHHbLIX NEKTPOAOB KaXKAoro gatymka
[OOIMKHbI COOTBETCTBOBATL HUXKHUM YPOBHSIM BOAbl B Gake U CKBaXMHE, a KOHLbI KOPOTKUX 3MEKTPOA0B —
BEPXHUM YPOBHAM;

* YPOBHU perynmpyoTcs U3ameHeHnem obLLel BbICOTbl YCTaHOBKM AaT4MKa U nepemMeLleHneM KOHLIOB
3MeKTpoaoB OTHOCUTENbHO ApYr Apyra. JonyckaeTca MexaHuyeckoe ykopadynsaHue (nogpesaHue)
3MeKTPoaoB.;
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5 MopgkntoyeHne

¢ BO BpeM4A yCTaHOBKU aKTUBHbIX OAaTHYUKOB crneayet cobntogaTb MMHUMAarbHOE paccToAaHne mexagy HUMU
(25—30 CM) KaK Mo BepTukKarnwu, Tak n no ropu3oHTanu, 4YTOObI N36€XaTb B3aMMHOIO BIIUSIHUSI CUTHATOB.

5.4.2 NopgkntoyeHne KOHOYKTOMETPUYECKNX 30HAOB

A BHUMAHUE

Ecnv BMeCTo X1AKOCTU UCNONb3YeTCs CYyCNeH3ns UM 3MYbCusi, KOHOYKTOMETPUYECKMIA cnocob
KOHTponsi HeadbdpekTBeH. Bo Bpemsi akcnnyatauuy Ha anekTpoabl 4aTYMKOB OCaXKAAKTCS YacTULbl U3
CYCMNEH3UW UM 3MYNbCUM, NPUBOAALLME K M3OMALMN OATYMKOB.

anMepr YCTaHOBKU KOHOYKTOMETPUYECKUX 30HO0B Ha obbekTax npeacrtasieHbl HA PUCYyHKe 54.

. CurHanbHble 06wt CurHanbHble 06wt
6wt aneKTpozp! > aneKTpozb! i

anexTpon anexTpon anexTpon,
— AN\ NN
1 1 CvrHanbHble —I—
NEKTPOAbI é-—

HemeTtannuyeckuii MeTannuyeckuin Mertannuyeckuin
pe3epsyap pe3epsyap pe3epeyap

PucyHox 54— anMepbl YCTaHOBKU KOHOYKTOMEeTPNU4YeCKMX 30HOO0B

CAY-Y
+—» KpeoBpasosarenio
06w Curdana
J_ Rorp
|| - AC-~5B, 25Ty

=

Xugxk

ConpoTvBnEH1e XMAKOCTH
MexXy aneKTposaMu

PucyHok 5.5 — Cxema nogKioYeHUsi KOHOQYKTOMEeTPUYEeCcKoro 3oHAa
5.4.3 NopgknoyeHne MexaHNYeCKMX KOHTaKTHbIX YCTPOUCTB

MexaHuyeckne KOHTaKTHble YCTPOWCTBA MPUMEHSIIOTCA AN KOHTPOns paGoTocnocoBHOCTM HacocoB B
cUcTeMax BOOOCHabXeHusl, a Takke Ol KOHTPOISl YPOBHS PasfiMyHbIX MO (PU3MKOXMMUYECKOMY COCTaBy
XMIOKOCTEN B AaTymKax ronsaBKoBoro Tuna.

CxeMa NogKoYeHns aTYMKOB C MEXAHUYECKMMIN KOHTaKTaMK1 Ha BbIXoae npueegeHa Ha pucyHke 5.6.

CAY-Y
K npeobpasosarenio

CurHana

06wt |_|Rorp
1L

DC+5B

PVICYHOK 5.6 — Cxema noakno4YeHNss MeXaHN4YeCKUX KOHTAKTHbIX AaTYUKOB

(D NPEAYNPEXOEHUE
B HekoTopbIX anropuTmax, rae ans paboTbl CUCTEMbI JOCTATOMHO TPU BXOAA, K BXxoady 4 noaknodaeTcs
Tymbrep Ans 0CTaHOBKW UMK nepesanycka npubopa.
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5 MopgkntoyeHne

5.4.4 NMopknoyeHUe aKTUBHbIX 4aTYNKOB C TOKOBbIM BbIXO4O0M

[ns npyvema curHana ¢ JaTtyMkoB STOMO TUMa K COOTBETCTBYHOLLEMY Bxody npubopa crnegyer nogknioyaTtb
Harpy3o4HbIn pesuctop Ry (CM. pyucyHok 5.7).

Harauk CAY-Y CAY-Y
Jlarnk . Knpeobpasosarenio
I K npeo6pa3osarenio cvrHana (Bxog 1)
+
CcurHana
+ 1 K npeoGpasoeareio
Ru . curHana (Bxoa 2)
_ %_uﬁnm Ry
06wmi
- 1

1) 2)

PucyHok 5.7 — Cxema noaKiio4YeHUsi Harpy304Horo pe3ucropa Ans TOKOBOro gartyvka: 1) npu
NoaKMYeHUN AaTumKa K ogHOMY BXoAy; 2) Npu NoAKNYeHMM gaTymKa K AByM BXxogam

HomuHan conpoTMBNEHUs Harpy304HOro pe3ucTtopa BbibnpaeTcs B COOTBETCTBUM € Tabnuvuen 5.1. MowHocTb
pes3ncTopoB AomkHa bbITb He MeHee 0,25 BT.

OavH AaTymK € TOKOBbLIM BbIXOAOM MOXHO MOAKMHOYaTh OOHOBPEMEHHO K HECKOMBbKMM BXogam npubopa (ans
KOHTpOns OBYX YpPOBHeN). Mpu TakoM MOAKIOYEHUN Harpy3oyHbI PE3UCTOP CeayeT NoakmYvaTh TOMbKO K
oHOMY 13 BxodoB npubopa (CM. pucyHok 5.7).

Tabnuua 5.1 — NMNon6op pe3ucTopa

Onana3oH Toka, MA HomMmuHanbHoOe conpoTuBreHUe Harpy3o4YHoro pesmcropa, Om
or0po5 1000
ot 0p020 240
ot 4 po 20 240
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6 Jkcnnyataums

6 Jkcnnyatauus

6.1 MpuHuMn paboTbl

PyHKUMOHanNbHas cxema npubopa npusegeHa Ha pucyHke 6.1.

Lindposoii
_| VicTounmk nuTahns | MHAMKaTop CAy y
JaT4nKoB 8855

, o]

Bxog 1

o x

YCTpOIicTBO 1
[375r]
Bxop 2
EEE
4

4
]
S

> Ycragka nopora
BxopHoe i cpabarbiBaHus |<—
Pene 1
[ r I
> | | - —o
> Ycraska nopora
g BxogHoe ‘_ I 1 pepe2 =
& YCTPOVACTBO 2 Yerpoiicteo | 1 °\g
%7 Bion 3 yNpaBeHmns | 4o (2
Bx
Faald =] X Pore 3
” ———o°
> Ycragka nopora ] -\
BxoaHoe cpabatbiBaHus —o
YCTPOIACTBO 3 Z
%~ Bxop4 OHeproHesasucumas
Broa 4 <= NamMsTb XpaHEHUs
\ © EE > 3HauEHWV NapamMeTpoB
—> YcTagka nopora aNropuTMoB
6w BxoaHoe cpabarbiBatns |

YCTpOWCTBO 4

{ WICTONHMK NUTaHUS aaTuukoB +24 B l
+24B

PucyHok 6.1 — ®yHKUMOHaNnbHasa cxema npmbopa
Cocras npubopa:

* BXOAHble YCTPOMCTBA (KOMNapaTopbl) NpeaHasHa4eHbl Ans npMema CUrHanoB ¢ 4aT4MKOB U
npeobpasoBaHust Nx B niormyeckne yposHu (0 nnu 1) yctponctea ynpasneHus;

* ACTOYHMK NUTAHUS [aTYUKOB NpefHasHayYeH Ans opMUpoBaHUS U3MEPUTENBHOMO HaNPSKeHNUs!
(nepemMeHHOro — Ans KOHOYKTOMETPUYECKMX 30HAO0B, UM MOCTOSIHHOIO — A1s1 MEXaHUYECKNX
KOHTaKTOB);

* YCTPOWCTBO ynpaBneHus npeaHasHayeHo Ans popMmMpoBaHus CUrHanoB yrnpaeneHus BbIXOAHbIMU
pene no NpuHSITbIM OT BXOAHbIX YCTPOWUCTB CUrHaramM B COOTBETCTBUM C BblOPaHHbLIM anroputMomMm;

* BbIXOAHbIe ANIeKTPpOMardHnTHbIe pene npegHasHadveHbl Ana ynpasneHnAa MCnonHUTeNnbHbIMA
MexaHn3Mamu,

* ACTOYHUK NUTAHNA aKTUBHbIX 4AaTYUKOB NOAKIHYaeTCcA ansa pa6OTbI C BHELWHUMW aKTUBHbIMU
AaTt4ynKkamu.

6.2 Unankauma v ynpaBneHuve

Ha nuueson naHenu npubopa pacnonoXeHbl 3NIEMEHTbI MHAVKALUN U yNpaBneHnst (CM. PUCYHOK 6.2):
* yeTblpexpaspsaHbIn cemmcermeHTHbln LI,
* BOCEMb CBETOANOOOB;

* YeTblpe KHOMKWU.

TIOTHYECKHA KOHTPOIEP

JIOTV4ECKWI KOHTPONEP —,

[y
B-Oae || |55
JA- L1 (] or &334 on

ABT. 1 2 3 4

O O O 0O O oK
e BXO bl meeed

cspoc] K2 PO
PYaR, k2 X3 |

O O1 02 O3 04 OK3
ABT. b BXO/bl =

A | [neor)
. QI [c5Pod
o own| | | | B3] (¥ 8

cAv-Y JIOTWYECKMA KOHTPONIEP — GIBEM

1) 2) 3)

PucyHok 6.2 — JluueBble naHenu npubopa: 1) HacteHHoro H; 2) wurtosoro LL11; 3) DIN-peeyHoro [
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6 Jkcnnyataums

Tabnuua 6.1 — HasHauyeHue cBeToauonoB

CseToguopg CocTosiHue 3HauyeHue
Bxoabl 1...4 Ceetutcs CocTosiHME AaT4YNKOB BO BPEMS BbINOMHEHUS 3aaHHOMO
anropuTma u B peXmMMe pyyHOro ynpaeneHust
K1...K3 Ceetutcsa BobixoaHble pene paboTatoT HopMarnbHO
Mwraet ABapusa gatyukos
ABT CeeTutcs Mpnbop paboTaeT B pexxmume aBTOMaTU4ECKOrO

yrnpaeneHus pene (Bbixogamm)

Tabnuua 6.2 — HasHayeHMne KHoONokK

KHonka Pexum akcnyatauum 3HaveHune

npubopa

Pab6orta MepekntoveHue perynsaropa B aBTOMaTUYECKUIA PEXNM

paboThbl

HacTponka MpocMoTp 1 pegakTnpoBaHMe 3Ha4YEHUI NapaMeTPOB

2 Pabota YnpasneHue BTOPbIM BbIXOOHbIM pere B Py4HOM pexume
HacTponka MpocMoTp 1 pegakTnpoBaHe 3Ha4YeHU NnapaMmeTpoB

Pabota YnpasrneHve TPeTbUM BbIXOAHbIM pene B pyYHOM pexvume
HacTpoiika Mepexon K pefakTMpoBaHUIO 3HAYEeHUS NapameTpa

nocne ero Bbl60pa, a TakXe 3anncb HOBOIo
YCTaHOBJIE€HHOIo 3Ha4eHnA B 3HeproHesaBsnCcMMyr

namsiTb
Paborta Mepexon 13 aBToMaTUYECKOro pexmma n obpaTHo
Hactpornka Bbixoa 13 pexuvma yctaHoBkM 6e3 CoXxpaHeHWs HOBOTO

3Ha4YeHnd napameTpa

6.3 Pexxumbl
an60p pa60TaeT B Py4YHOM 1M aBTOMaTU4e€CKOM peXxunmMe ynpasneHuUs pene.
[Mocne nogayvun nnTaHuAa |'|p|/|6op nepexoaunT B PeXuMm, yCTaHOBﬂeHHbIVI nepen BblKIMlO4eHNeM.

Bo Bpems 3anycka B aBTOMaTU4eCKOM pexume ynpaBneHus (ceetognon ABT cBeTuUTCa HenpepbiBHO)
BbIMOHAETCA OTCYET 3aJepXkUM Hayana BbINOMHEHWs anropuTMa, 3agjaHHoOW B napameTrpe £o. Ha LA
oTobpaxaetrca obOpartHbil OoTc4YeT BpemeHu. [Mocrne OKOHYaHus OoTcyeTa WKW Mocrne KpaTKoBPEMEHHOTO
HakaTusi Ha KHOMKY =] npnbop nepexoguT K BbINOSIHEHWUIO 3a4aHHOIo anropmMTMa.

Mpubop nepeBOAUTCA B PEXUM PYYHOrO YNpaBrieHUsl HaXaTuem W yaepXaHuem B TedeHue 2 CeKyH[
KHOMKM % Mocne nepexoma B py4Hoi pexum Ha LI otobpasutca PY4H, ceetoamon ABT oTkniovaeTcs.
BbinonHeHne anropMtmMa ynpaBrneHnsa NpeKkpaTuTCs, BbIXOAHbIE pene NepeBOAATCS B COCTOSIHUE FIOrMYECcKOro
pasMbIKaHUs.

B pexunme py4vyHOro ynpasJ/ieHUA MOXHO BKITHOYWUTb BbIXOOHble pene BHEe 3aBUCUMMOCTU OT COCTOAHUA
AaT4YNKOB C NMOMOLLBbHKD KHOMOK , , . Peakuuns npoucxognT nocne OoTnyCckaHuA KHOMKW. Pene
BbIKIMKO4YaeTcA NOBTOPHbLIM Ha)XaTtnem KHOMKU , @, .

anGOp nepeBOoAUTCA B PeXMUM aBTOMAaTUYeCKOro ynpasrieHUA NOBTOPHbIM HaXXaTuem un yaepxaHumem B
TeYeHme 2 C KHOMKN .

CocTosiHMe BXOAOB KOHTponupyetcs no ceBetoguogam BXOQObl 1, 2, 3, 4, cocTosiHMe BbIXOAOB — MO
cesetoamonam K1, K2 n K3 (ceetognogpsl K1, K2 n K3 cBeTsaTca npy 3aMKHYTbIX KOHTAKTax COOTBETCTBYHOLLIMX
pene).
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6 Jkcnnyataums

@ NPEAYNPEXOEHUE

1. Bo BpeMs nepexoa B py4HON PEXUM YNPaBMEHNSI N3 peXrMa NpoCcMOoTpa YPOBHSI BXOOHOIO
curHana Ha LI/ B TeveHune 2—3 cekyHp otobpaxkaetcst PYYH.

2. Ceetoauoabl BXOObI 1, 2, 3, 4 oToGpaxatoT JIormyeckoe COCTOSIHME BXOAOB, T. €. NPy NPsSIMOi
Nornke CBETOANOA BKITHOYEH, ECINN KOHTAKTbI AaT4MKa 3aMKHYThI, @ NPU MHBEPCHOW JTIOTuKe —
€CIN KOHTaKTbl Pa3oMKHYThI. [TpssMON Nnornke COOoTBETCTBYET YyCTaHOBKA NapameTtpa paboThbl
cooTBeTcTBYoLLero Bxoga 0, nHeepcHor — 1 (cm. MNMpunoxeHne HacTpanBaemMbie napaMeTpsbl ).

6.4 Anroputmbl paboTbl

AnroputMbl  OYHKUMOHMPOBaHWUS  padpaboTaHbl, 4TOObl oObecneunTb pelleHne Hambornee 4acTo
BCTpeYvaoLwmxca 3agad. Kaxxgomy anroputmy COOTBETCTBYET OnpeaeneHHas cxema nogknioveHnn Kk npnubopy
0ATYMKOB U UCMOITHUTENBHBIX MEXAHW3MOB.

6.4.1 OCOGEHHOCTM TUNOBLIX CXEM NPUMEHEHUA

Mpubop MmMeeT yeTbipe MOEHTUYHBLIX BXOAA, OOMH U3 KOTOPbLIX MCNOMb30BaH AN NOAKMYeHns Tymbnepa
CTOI, BeinonHsoWero yHKUMI0 ANCTAHLUMOHHOMO BbIKMOYATENs, a Takke UCNOoNb3yeMoro Ans aBapumnHomn
3awmTbl (6briokvpoBku paboTtbl npubopa). Ecnu pa3oMkHyTb KOHTakTbl Tymbriepa BO BpeMsi BbIMOMHEHUS
anropuTma, BCe BbIXOAHblE perie NepeBOAATCH B COCTOsiHME form4eckoro «0» (KOHTakTbl pasoMKHYTbI Mpu
yCTaHOBIEeHHOM napameTtpe n.o = 0, unu 3amMkHyTbl Npu n.o = 1, rage n — Homep Bbixoga). [pn NOBTOPHOM
3amblkaHum Tymbnepa CTOIN BbINONHEHWe anropuTMa Ha4YMHaeTCA cHavana.

Mocne BktodeHMs NuTaHusa Npubop npoeepsieT coctoaHme Tymonepa CTOIM u, ecnu ero KOHTaKTbl 3aMKHYTbI,
NPUCTYNaeT K BbIMOMHEHWIO anropmuTma (oTpabaTbiBaeT 3agepKKy BKIIOYEHMS U T. 4.).

Ecnu guctaHumoHHoe ynpaeneHue He TpebyeTtcs, Ha mecTe Tymbrnepa cnegyeTt yCTaHOBUTb nepemMbliyky (npu
yCTaHOBIIEHHOM TUNe Norvkn Y. = 0 gnsa Bxogda 4) Unu, He NPUMEHSIS NePEMbIYKY, YCTAaHOBUTb TUM NOTMKN Y.
=1.

6.4.2 Anroputm 01 (ansa ogHoro pesepByapa U 04HOro Hacoca)

Anroput™m npegHasHadYeH Ans ynpaerneHus HacocoM, paboTalolmMM Ha 3anofiHEHWE UMW OCYyLLEHUE eMKOCTH
Mo TUCTEPE3UCHOMY 3aKOHY, M AONsl BKIOYEHWS aBapUMHOW CUrHanusauuv npu NpeBbllIEHWU 3a4aHHOro
YPOBHS.

Cxema nogknitodeHms CAY-Y-H k anemeHTam cuctemsl npuBegeHa Ha pucyHke 6.3.
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M1 I_

Ry

T+ s———
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M1 — ncnonHuTensHoe yCTPOMCTBO (HAcocC, ANeKTPOMOTOp, KnanaH unu ap.); RH — curHanusaTop (3BOHOK,
cvpeHa, namna unu GnokMpyoLwmnn KoHTakTop); F1-F3 — KOHAYKTOMETpUYECKMe AaTYNKN YPOBHS

PucyHok 6.3 — Cxema nopkntoyeHus CAY-Y-H ana BbinonHeHus anroputma 01
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6 Jkcnnyataums

Pa6oTa Ha 3anofnHeHne eMKOCTU (CM. pUCYHOK 6.4) (pexunm No yMOn4aHuio)
[ns aToro pexuvma napameTp {o AOIKEH UMETb 3HadYeHue L.

Hacoc BkniovaeTcs B cnyvae OCyLlleHuUs Aatyvka HukHero ypoBHS (F3) u BbIKMOYaeTcs TONbKO B Cry4ae
3aTonneHus gatyuka cpegHero yposHs (F2).
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s [ 1 |
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= Ok, > Orkn. =
= Pene2 | | Pene 2 | |
o
e A il | n
o
© Orkn. L Orkn. |

PucyHok 6.4 — 'pachukn pabotbl npubopa: 1) 3anonHeHue, 2) ocylieHue
Pa6oTa Ha ocylueHue eMKOCTH (PUCYHOK BhILLE)
]

[ns atoro pexnma napameTp lo AOJIKEeH MUMEeTb 3Ha4YeHne .

Hacoc BkrntovaeTcs B crniyvyae 3atonfeHnst Jatumka cpegHero ypoBHs (F2) 1 BbIKNIOYaAETCs TONMbKO B Clyyae
OCYLUEHUS gaTymka HkHero ypoBHs (F3).

Tabnuua 6.3 — BpemeHHble yCTaHOBKU ANA BbINONHeHus anroputma 01

MapameTp OnucaHue 3aBoackas ycTaHOBKa

Lto 3agepkka Ha4yana BbINOMHEHUS NPOrpaMmbl 2c(d.2)

L0 3anepxka nepekniodeHns Bxoaa 1 2c(l.2)
(aHTMOpebesr)

E 3apgepxka nepeknoyeHus Bxoaa 2 2c(d.2)
(aHTMOpebesr)

to 3apepxka nepeknoyeHns Bxopa 3 2c(d.2)
(aHTNOpebesr)

L3 3anepxka nepekniodeHnst Bxoga 4 2c(d.2)
(aHTMapebesr)

6.4.3 Anroputm 02 (ans ogHoro pesepByapa U 04HOro Hacoca)

AJ'II'Opl/ITM npegHas3Ha4veH ona ynpasiieHna HacoCOoM, pa60Ta}OLLI,VIM Ha 3arnoJiHeHne nnn ocylieHne eMKoCTHn
oes rmcrepesunca, n ona BKIo4YeHunsa aBapVIVIHOVI CurHanmsauum B criydae npesbllUeHUA 3aaHHOIo ypoOBHA.

CxeMa nogkIoveHust S1eMEHTOB CUCTEMBI K MpMbopy aHanormdHa anroputmy 01 (cm. pucyHok 6.3), 3a Tem
WCKIMIOYEHNEM, YTO AaT4mnK cpeaHero ypoBHs (F2) He ucnonb3ayercs.

[N KOHTpPONs YPOBHSA XWAKOCTU B €MKOCTU UCMONb3yeTCs ABa KOHOAYKTOMETPUYECKNX AaTymKa MOrpy>KHOro
TMna: BepxHero ypoBHs (F1) u HukHero yposHs (F3).

KoHTakTbl pene 1 ynpasnstoT BKoYeHnem Hacoca. Ecnu 3atonneH gatuuk BepxHero ypoBHs (F1), KOHTaKTbl
pene 2 BKHOYaloT CUrHann3aumio.
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6 Jkcnnyataums

Pa6oTa Ha 3anonHeHne eMKOCTU (CM. pUCYHOK 6.5)

YposeHb Fl. 72 F3 K0 (06w) YpoBeHb
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PucyHok 6.5 — M'pachmkn pabotbl npubopa: 1) 3anonHeHue, 2) ocylueHne
[lns aToro pexvma napameTp (o AOmKeH MMeTb 3HaveHve &,
Hacoc Bknioyaertcs B criyyae oCyLIeHNs AaTumnka HUXKHETO YPOBHSI U BbIKIIOYAETCS B Criydae ero 3aTonseHus.
Pa6oTa Ha ocylueHne eMKOCTU (PUCYHOK BbILLE) (PEXMM MO YMOINYAHWIO)
[ns aToro pexwvma napaMeTp (o AOMKEH MMETb 3HaYeHne f.
Hacoc Bkntoyaetcs B criyyae 3aTonneHunsl 4aTt4ymka HKHErO YPOBHS U BbIKIMOYAETCS B CIlyvae ero OCyLUeHus!.

BpeMeHHble yCcTaHOBKM ANd 3TOro anropntma coBnagatoT ¢ AaHHbIMK aAng anroputma 01 (cm. Tabnuuy 6.3).

6.4.4 Anroputm 06 (Bnsa Tpex pesepByapoB U TpeX HACOCOB)

AnropuTM npegHasHaveH Ons ynpaeneHust Tpems He3aBucuMbiMn Hacocamu (M1, M2 n M3), kaxgbii 13
KOTOPbIX NOAAEPXKUBAET YPOBEHb XUAKOCTU B OOHOW M3 TPEX EMKOCTEN MO MOKa3aHWsM COOTBETCTBYOLLNX
natyukos ypoBHs (F1, F2 u F3).

Cxema nogkritodeHmst CAY-Y-H k anemeHTam cuctembl NpUBeAeHa Ha pucyHke 6.6.

Mpwn obpaTHOM noruke (CM. PUCYHOK 6.7) HACcCOC BKIMOYAETCH B CryYyae OCYLUEHWUS KOHAYKTOMETPUYECKOro
AaTuunka (pasmblKaHUM KOHTAKTOB) M HAYMHAET 3akadymBaTh B Gak XXWOKOCTb, Noka ee YpPOBEHb HE MOBbLICUTCS
[0 MONOXEHNs YPOBHS YCTAHOBIEHHOTO AaTtyuka (paboTta Ha 3anofiHeHNe EMKOCTH).

Mpu npsimon noruke (CM. pUCYHOK 6.7) HacoC BKIIOYAETCA B Criyyae 3aTOMNneHuUs KOHOYKTOMETPUYECKOro
AaTtyvka (3amMblkaHUV KOHTaKTOB) M HAYMHAET OTKaumMBaTb XUAKOCTb U3 Baka, Noka ee ypoBeHb He MOHU3NTCH
00 TMOMOXEHNA HWXe YPOBHS YCTaHOBMEHHOro JdaTymka (pabota Ha OCylleHMe eMKOCTW — 3aBOoAcKas
yCTaHOBKa MO YMOMYaHMIo).

CD NPEAYNPEXOEHUE

NS npsiMoii noruku paboTbl BbIXOA0B (KOHTAKTOB pere) B COOTBETCTBYIOLLEM NapameTpe ( Lo-X, £.o-X,
Fo-X) X QOMKeH UMeTb 3HadeHne {, a ana oBpaTHOMN NorvkM — 3HadeHue 4.

Mcnonb3yemble BO BpeMsi BbINOMHEHWUS anropMTtMa BpPeMEHHble napameTpbl COBMafatoT C AaHHbIMU Ans
anroputma 01 (cm. Tabnuuy 6.3).

21



6 Jkcnnyataums
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M1-M3 — Hacocbl; F1-F3 — KoHAYyKTOMETpU4eCckme AaTunkm YpOoBHS
PucyHok 6.6 — Cxema nogkntoyeHus CAY-Y-H ansa BbinonHeHusa anroputma 06
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PucyHok 6.7 — Cxema nogkntouyeHnsa CAY-Y-H ansa BbinonHeHus anroputma 06: a) npsAmas norvka
paboTbl; 6) o6paTHas noruka paboTbl

6.4.5 Anroputm 11 (ansa marnctpanu BoaocHabXxeHus ¢ ABYyMsi HAacocamu)

AnroputMm npegHasHadeH Ans ynpaeneHus AByMsi paboTalowmmm noovepenHo Hacocamu (OCHOBHbIM M1 u
pesepBHbiM M2), unmetowMMy OBLWMI AaTyuk Hanuvuma notoka B1. B kayvectBe paTtuvka MoxeT ObiTb
ucnono3oBaHo pene pgaeneHus PO55-A0. B anroputme npegycMoTpeHa BO3MOXHOCTb aBapUNHOWN

CUrHanu3auum unu BKNYeHns TpeTeero Hacoca (Ry).
Cxema nogknitodeHns CAY-Y-H k anemeHTam cuctemsl npuBegeHa Ha pucyHke 6.8.
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M1 n M2 — Hacocbl; RH — curHanusaTop aBapum Unn AononHUTENbHbIN Hacoc; B1 — gatynk notoka

PucyHok 6.8 — Cxema nogkntovyeHusa CAY-Y-H gns BbinonHeHus anroputma 11

[na KOHTpONA HanmuMuMa MNOTOKa >KMOKOCTU B CUCTEME UCMonb3yeTcs faTtuvk gaeneHus (B1), KOHTakTbl

KOTOPOIro Npu OTCYTCTBUM NOTOKa PA3OMKHYThbI.
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6 Jkcnnyataums

Mo anroputmy 11 npuGop paGoTaeT B crieaytoLweM Nopsiake:

1. Mocne nogayn NuTaHWA BbINOMHAETCH 3aepxka (2 cekyHabl) A0 nepexona B paboummn pexum,
CHavana Bknoyaetcs Hacoc M1 Ha Bpems, ycTaHOBNeHHoe B napametpe £3 (cM. Tabnuuy 6.4).

2. Mocne BobikNto4eHUs Hacoca M1 BkniodaeTcst Hacoc M2 Ha Bpemsi, ycTaHOBMEHHOe B napameTpe E4.
3. Mocne BbIkto4YeHMs Hacoca M2 BkntoyaeTcst Hacoc M1 u umkn noBTOpsieTcs, obecneynBasi
paBHOMEPHbIA M3HOC OCHOBHOTO M PE3EPBHOIO0 HACOCOB.

Tabnuua 6.4 — BpemMeHHble yCTaHOBKM Ansi BbINOJIHEHUsA anropuTtma 11

MapameTp OnucaHue 3aBopckas ycTaHOBKa
to 3apepxka Havana BbIMOIHEHWSA NporpamMmmbl 2c(0.2)
0 Bpewmsi, B Te4eHNe KOTOPOro BO BpeMsi paboTbl Hacoca 2c(.2)

M1 ponyckarTcsa «npoBanbi» NokasaHUi gaTymka noToka
B1
£ Bpewmsi, B TeueHue koToporo Bo BpeMsl paboTkl Hacoca 2c(.2)
M2 ponyckarloTcsa «npoBarnbl» NokasaHUi gaTymka noToka
B1
o 3apgepxka nepekntodeHusa Bxoaa 2 (aHTuapebear) 2c(l.2)
£3 Bpems paboTbl Hacoca M1 5¢(0.5.)
£H Bpemsi paGoTel Hacoca M2 5¢(d.5.)
LS Bpewmsi, B Te4eHne KOTOpOro BO BpeMs 3arycka Hacoca 2c¢c(.2)
M1 He aHanNU3npyTCs NoKasaHna aaT4ymka notoka B1
LR Bpewms, B TeueHne KOTOpOro BO BpeMs 3aanycka Hacoca 2c(.2)
M2 He aHanu3upyloTCA NokasaHusa gaTymMkKa notoka B1
td 3agepkka mexgy BKIoyeHnem/nepekntoyeHnem Hacoca 2c(l.2)
M1 v Hacoca M2

NPEOQYNPEXOEHUE

(D * 3aBoackue yCTaHOBKM napameTpos £3 1 £4 ucnonbaytoTea TonbKo Ans NpoBepku anroputma. Ans
peanbHon paboTbl Npubopa 3T NnapaMeTpbl OMMKHbI UMETb 3Ha4YeHUs 6onbluen BENNYMHbI —
Hanpumep, 24 yaca (2Y).

Ecnu Bo Bpemsi paboTbl OQHOMO M3 HAaCOCOB KOHTAaKTbl AaTyMKka HanmuMyus NoToka pasoMKHYNUCb Ha BpeMms,
bonbluee 3agaHHOro (2 cekyHabl), UnNu BO BpeMsi Mycka ABuraTens Hacoca 4epe3 3ajaHHOe Bpems
(2 cekyHabl) KOHTaKTbl AaTyMKa HanNMyns NoToka He 3aMKHYNuUcb, NpMbop onpegensieT JaHHoe cobbiThe Kak
aBapuvio 1 BKIOYaeT ocTaBWMACA Hacoc. HeucrnpaBHbIM HAcOC BbLIKITOYAETCSA, @ COOTBETCTBYIOLLUUA eMy
csetoamog (K1 vnn K2) HaunHaet muraTtb.

Ecnu B npouecce paboTbl Bbiwny M3 cTpos oba Hacoca, TO BKMYaeTcd pene 3, K KOHTaktaMm KOTOporo
NOAKMIOYEH TPETMIM HAcoC MNW aBapuiriHasa curHanusauus. HauuHatoT murate oba csetogmoga K1 un K2.
KoHTakTbl perne 3 GyayT 3aMKHYTbl 4O OTKIHOYEHUS MUTaAHUS UM OO nepe3anycka anroputma Tymobnepom
cTOon (s1).
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PucyHok 6.9 — N'pachmkn paboTtbl npuéopa
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6 Jkcnnyataums

6.4.6 Anroput™m 12 (ansa ogHoro pesepByapa U ABYX HaCOCOB)

AnropyT™M npegHasHaveH Ons ynpaBneHus ABymsi paboTarowmmm nooyepegHo Hacocamm (OCHOBHbIM M1 un
pesepBHbIM M2), MetowmMm obLWLmMIA AaTyumk Hanmyuus notoka B1. NpeagycmoTpeHa BO3MOXHOCTb aBapuUIHOMN
CUrHanM3auum unu BKNoYeHns TpeTbero Hacoca (RH).

Cxema nogkrntodeHms CAY-Y-H k anemeHTam cuctemMbl NpuBeAeHa Ha pucyHke 6.10.
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M1 n M2 — Hacocbl; RH — curHanusaTop aBapvuv nnv GONONHUTENbHbIM Hacoc; B1 — gatymk notoka;
F1, F2 — koHOyKTOMETpUYECKNE JATUUKN YPOBHS
PucyHok 6.10 — Cxema nogkntoveHusa CAY-Y-H ons BbinonHeHus anroputma 12

Hacocbl BkmoyaloTCA B Cnyvae OCYyLIeHMS Aatdvka HwkHero ypoBHs (F2), n oTkmoualoTca B cnydvae
3aTonneHus gatynka BepxHero yposHs (F1).

AnropuTtm paboTbl npubopa:
1. Mocne nogayn NUTaHus BbINONHAETCA 3adepkka (2 cekyHabl) 4o nepexona B pabounii pexum;
2. Ecnv paTtumk HUXKHEro ypoBHSI OCYLLEH, TO CHavana Bkn4vaeTca Hacoc M1 oo MoOMeHTa 3aTonneHus
BEpPXHEro AaTyunka;
3. MNMocne BbIkNto4eHnst Hacoca M1 BkrtoyaeTca Hacoc M2 o MOMeEHTa 3aTONSIEHMS BEPXHErO AaTUMKA;

4. Mocne BbIKNtoYeHNA Hacoca M2, Bkntovaetcsa Hacoc M1 1 uukn noeTopsieTcs, obecneyvnBas
paBHOMEPHbI M3HOC HACOCOB.

KoHTponb paboTocnocobHOCTU HAaCOCOB BEAETCS MO AaTyMKy Hanuudmsi notoka (B1). Ecniv Bo Bpemsi paboThl
OOHOrO M3 HACOCOB KOHTAKTbl AaTyMka Hamnuuusi MOTOKa Pa3oMKHYNMCb Ha Bpemsi Oornbluee 3agaHHOro
(2 cekyHgbl) NN BO BpeMs Mycka OBuratensi Hacoca Yepe3 3aJaHHOe BPEeMS KOHTaKTbl AaTyuka Hanmums
NMoToKa He 3aMKHynucb, Npubop onpegensieT gaHHoe cobbiTMe Kak «ABapus MoTopa» U BKIOYaeT
OCTaBLUMNCA Hacoc. HencnpaBHbIA HacoC BLIKMKOYAETCS, a CoOTBETCTBYOWMIA emy cBeTtoaumon (K1 nnn K2)
HayYMHaeT muraTb.

Ecnu B npouecce paboTbl BbIWM U3 CTPOsi 00a Hacoca, TO BKMYAETCs TpeTbe pene, K KOHTakTam KOTOporo
noakmnioyeHa aBapunHas curHanusauus. B atom cnydae HaumHawoT murate oba ceetoamopa K1 n K2, u
KOHTaKTbl pene 3 6yayT 3aMKHYTbI 40 CHATUSA C Npubopa NuTaHua Unu 4o nepesanycka anroputMma Tyménepom
CcTon.

Ecnun gatumnk BEPXHEero ypoBHA 3atonyieH, N AaTtymkK HMXHEro ypoBHA OCYLUEH, an6op onpegendeT gaHHoe
cobbIThe Kak HEeWCnpaBHOCTb AAaT4YMKOB U NepeXOanNT B COCTOAHNE ABapMﬂ AaTYNKOB.
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6 Jkcnnyataums

Tabnuua 6.5 — BpemeHHble yCTaHOBKM ANA BbINONMHeHUsA anroputma 12

MapameTp OnucaHue 3aBopckasi ycTaHOBKa
Lto 3agepkka Ha4yana BbINOMHEHUS NPOrpaMmbl 2c(l.2)
£t Bpewms, B Te4eHne koToporo npu pabote 2c(d.2)

Hacoca 1 gonyckaloTcs «npoBarsbl»
nokasaHun gaTymnka noToka
£ Bpewms, B TeueHne koToporo npu pabote 2c(d.2)
Hacoca 2 JonycKalTcs «npoBarsbl»
noKasaHui gatymka noTtoka

L2 3anepxka nepeknioyeHns Bxoaa 2 2c¢c(0.2)
(aHTnOpebesr)

L3 3aaepxka nepeknioyeHus Bxoaa 3 2c(d.2)
(aHTMapebesr)

£ 3agepxka nepeknoyeHns Bxoaa 4 2c(d.2)
(aHTMOpebesr)

] Bpewms, B TeueHne KoToporo npu 3anycke 2c(d.2)

Hacoca M1 He aHanu3upyroTCa nokasaHus
AaTymka noToka
LS Bpewms, B TeueHre KOTOPOro nNpu 3anycke 2c(l.2)
Hacoca M2 He aHanu3unpyloTCcs nokasaHus
AaTymka noTtoka

- Bpewmsi paboTel Hacoca M1 5¢(0.5.)

tH Bpemsi paGoTel Hacoca M2 5¢(J.5.)

@ NPEAYNPEXOEHUE
* B AaHHOM anropuTme napameTpsbl & 71 £H ABNaoTCcs TONbKO NpusHakamMu paspeLleHns
MCMNONb30BaHUsi HACOCOB: L — HACOC He UCMONb3yeTcs, APYroe 3HaYeHue — HacoC UCMOMNb3YEeTCs.
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PucyHok 6.11 — M'pachukn paboTbl anroputma
6.4.7 Anroputm 13 (ans maructpanu BoAocHa6XeHUsA ¢ AByMSA Hacocamm)

AnropuTM npedHasHayeH Ofs ynpaeneHus AByMsl paboTarowumy noodepenHo Hacocamu (OCHOBHbIM M1 n
pesepBHbIM M2) B cucTeMax BOAOCHABGXEHUS!, MEIOLLMX B CBOEM COCTaBe OO OaTuYMK HanvMuusl noToka
(B1).

Cxema nogkntoyeHnst CAY-Y-H Kk anemMeHTam cucTeMbl aHanorMyHa cxeme ans anroputma 11 (cm.
pUCyHoK 6.8).

OT1nunume gaHHOro anroputma ot anroputma 11 coctout B normke paboTtbl pene 3 — OHO BKIYAETCS Ha
3a/laHHOE BpeMSs Kax bl pa3 BO BPEMS! BKIHOYEHUS U NEPEKITHOYEHUS HACOCOB.

Pene 3 B gaHHOM anropuTme UCMONb3yeTcsl Ans NEepekrioYeHns CXeMbl NUTaHUS HAacOCOB U3 «3Be3dbl» B
«TPEYrofibHUK» Ha BpPeMs Mycka, ecnn 3Toro TpebyloT ycroBus nx aKcniyataumu, Unu Ans cosnaHns naysbl
Mexay nepekntoYyeHnemM HacocoB, HeOBXoAMMON AN cpabaTbiBaHNUS OTCEYHbBIX KIanaHoB.

ABapuiiHas curHanusaums B anroputMe OTCYTCTBYET.
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Tabnuua 6.6 — BpemeHHble ycTaHOBKMU anroputma 13

MapameTp OnucaHue 3aBopfcKas ycTtaHOBKa
Lo 3agepkka Ha4yana BbINOMHEHUS NPOrpaMmbl 2c(l.2)
0 Bpewms, B Te4eHMe KOTOpPOro Bo Bpemsi paboTel Hacoca 2c(d.2)

M1 gonyckatoTca «npoBarnbl» NoKasaHui gatyunka
noToKa
- Bpewms, B Te4eHne KOTOpPOro BO Bpems paboTel Hacoca 2¢c(d.2.)
M2 gonyckatoTca «npoBarnbl» NoKa3aHui gaTymka
noToKa
Lo 3apepxka nepekntoveHnsi Bxoaa 4 (aHTugpebesr) 2c(l.2)
3 Bpewms paGoTsl Hacoca M1 5¢(d.5.)
EH Bpewmsi paboTel Hacoca M2 5¢(d.5.)
LS Bpewms, B Te4eHMe KOTOPOro BO BPEMSI 3anycka Hacoca 2c(d.2)
M1 He aHanM3npyoTCA NoKka3aHUsa gaTynka noToka
L5 Bpewms, B Te4eHMe KOTOPOro BO BPEMsI 3anycka Hacoca 2c(d.2)
M2 He aHanuM3npyoTCcs NokasaHusa faTynka noToka
7 Bpems pa6oTel Pene 3 3c(d.4)
L8 May3a mexay paboTor HacocoB (NepekroyeHne ¢ 1c(d. 1)
ocHoBHoro M1 Ha pe3sepBHbIn M2)
ts May3a mexay paboTor HacocoB (NepekrYeHne ¢ 1c(d. 1)

pe3epBHoro M2 Ha ocHosHon M1)

@ NPEAYNPEXOEHUE

3aBo/cKMe ycTaHOBKM napameTpoB £33 1 £Yncnonb3yoTca ToMbKO Ans NPoBepKu anroputma. Ans
pearbHoi paboTbl npubopa 3TV NapaMeTpbl OOMKHBLI UMETb 3HaYeHnst GonbLei BENUYMHbI —
Hanpumep, 24 yaca (2Y).

6.4.8 Anroput™m 14 (Bna ogHOW MarucTpanu u Tpex HacoCcoB)

AnNropuT™M npegHasHaveH Onis ynpaBreHUus TPEMsi HacocaMu, KOTopble paboTaloT napamu, Kaxabl Hacoc
MMeeT CBOW faTyuk Hanmuma notoka (B1, B2, B3), 3amblkaHMe KOHTaAKTOB KOTOPOro CBMAETENLCTBYET O
HopMarnbHoW paboTe Hacoca.

B aBTOMaTU4eckoM pexrmMme Hacochkl paboTatoT noovepegHo napamm (M1-M2, M1-M3, M2-M3, M1-M2 n 1. g.)
N MO UCTEYEHUN 3afaHHOro BpeMeHu (Hanpumep, 12 yacoB) paboTatoLias napa HacoCoB MepeKnYaeTcs o

cXemMe Ha pucyHke 6.12.
Hacoc M1, | 12 4acos | Hacoc M1, | 12 4acos | Hacoc M2,
Hacoc M2 Hacoc M3 Hacoc M3

12 4acos
PucyHok 6.12 — Pexxum paboTbl

Bo Bpemsa BknodeHus npubopa wunm nepesanycka anroputma (korga Hacoc M1 n Hacoc M2 pomkHbl
3anyckaTbCs O4HOBpPEMEHHO) Hacoc M2 BkntovaeTcs ¢ HEGOMbLUOW 3a4ePXKKON, YTODbI n3bexaTb OOnbLLION
Harpysku Ha CeTb NYCKOBbIMM TOKaMu ABYX ABUraTenen.

Ecnu nobort 13 paboTtalolmx HaACOCOB BbIXOOUT U3 CTPOsi, TO MO CUrHamy COOTBETCTBYOLLEro Aatyuka
HanUuMsa NOToKa BKITHOYAETCH TPeTuii pe3epBHbIn Hacoc. OcTaBLunecs Hacockl paboTatoT, He BbIKMNOYasACh, A0
BMeELLATENbLCTBA M3BHE UM A0 Bbixoga u3 cTposi. O BbIXoge Hacoca M3 CTPOSt CUrHaNU3UPYET MUraHnem
cootBeTcTBYtowmin ceetoanoa K1, K2, K3.

Cxema nogkntodeHms CAY-Y-H k anemeHTam cuctemMbl NpuBeaeHa Ha pucyHke 6.13.
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PucyHok 6.13 — Cxema noaknroveHusa gnsa anroputma 14

Tabnuua 6.7 — BpemeHHble ycTaHOBKU AnA anroputma 14

MapameTp OnucaHue 3aBopckas ycTaHOBKa
to 3apepxka Havarna BbIMONHEHUS Nporpammel 2c(d.2)
L0 3agepxka nepeknodeHns Bxoaa 1 (aHTuapeGear) 2c(l.2)
- 3anepxka nepekniodeHnst Bxoaa 2 (aHTuapebesr) 2c(d.2)
L2 3agepxka nepekntodyeHns Bxoaa 3 (aHTMapeGesr) 2c(U.2)
3 3apepxka nepekntoveHnsi Bxoaa 4 (aHTugpebesr) 2c(d.2)
4 Bpewms paboTbl Hacoca M1 8c(d.B.)
£S5 Bpemsi paboTsl Hacoca M2 8c(d.B)
th Bpemsi paboTbl Hacoca M3 8c(d.B)
£ Bpewms, B TeyeHne KOTOPOro BO BpeMs 3arycka Hacoca 2c(d.2)
M1 He aHanu3npyloTCsA Noka3aHWs AaTyvka OaBneHns

L8 Bpewms, B TeYeHME KOTOPOro BO BPeMSI 3anycka Hacoca 2c(d.2)
M2 He aHanu3upyloTcs NokasaHus AaTyvka AaBneHus

L9 Bpewms, B Te4eHMe KOTOPOro BO BpeMsl 3arnycka Hacoca 2c(d.2)
M3 He aHanunanpyloTCca NokasaHusa AaTynka gaBneHus

td 3apepxka mexay BKoYeHnem/nepeknoveHnem 2c(d.2)
HacocoB

NPEOYNPEXOEHUE

CD * 3aBofCKME YCTaHOBKW NapameTpoB £ — L ncnonb3aytoTcs TonbKko Ans npoBepky anroputma. Ans
pearbHol pa6oTbl NpuGopa 3TV NapaMeTpbl AOIHKHBI UMETb 3HaYeHWsi GonbLuel BENUYMHbI —
Hanpumep, 24 yaca (2Y).

6.4.9 Anroputm 15 (ana maructpanu BOAOCHabXeHUs1 C ABYMS Hacocamm)

Anroputm npegHasHadeH Ans ynpaeneHus AByMs paboTalowmmmn noovepenHo Hacocamu (OCHOBHbIM M1 u
pesepBHbiM M2) B cucTeMax BOAOCHabGXeHMs, MMELLMX B CBOEM cCOCTaBe obwwmi gatumk notoka (B1). B
anropuytme npegycMoTpeHa BO3MOXHOCTb aBapuHOW CUrHanM3aumMm unun BKNIoYeHus Tpetbero Hacoca (RH)
KOHTakTamu pene 3.

Cxema nogknioveHuns CAY-Y-H Kk anemeHTam cucTembl aHanormyHa cxeme Aans anroputma 11 (cm.
pUCyHOK 6.8).

OTtnuune gaHHoro anroputma oOT anroputma 11 coctouT B noruke pabotbl pene 3. Pene BkntoyaeTcss He
TOMNbKO B Cryyae oTka3a 0b6oMx HacCOCOB, HO U B Criyyae oTkasa Nnboro 13 Hux.

Vcnonb3yemble BO BpEMS BbINOMHEHUS] anroputMa BpeMeHHblE NapaMeTpbl Takue xe, Kak u B anroputme 11
(cm. Tabrinuy 6.4).
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6 Jkcnnyataums

6.4.10 Anroputm 16 (ansa ogHoro pesepByapa U ABYX HAaCOCOB)

AnropyT™M npegHasHaveH Ons ynpaeneHus ABymsi paboTarowmmm nooyepegHo Hacocamm (ocHoBHbIM M1 un
pesepBHbiM M2), umelowumMuM obWMIA paTYMK HanuumAa notoka B1. B anroputme npegycMoTpeHa
BO3MOXXHOCTb aBapUAHOWM CUrHanM3aumnm Unm BKIMNOYeHUs TpeTbero Hacoca (RH).

[aHHbIN anropuT™M oTnMyaeTcsA oT anropuTma 12 Tem, YTo Hacockl paboTalT Ha OCyLUEeHWEe PaCXOLHOIO
pesepByapa, a He Ha HamnorHeHVe.

Cxewma nogknitoveHns CAY-Y-H k anemeHTam cuctemMsl npuBeaeHa Ha pucyHke 6.14.
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M1 n M2 — Hacocbl; RH — curHanmsatop aBapum Unm AoNONHUTENbHbIA HAcoc;
B1 — patumk notoka; F1, F2 — koHOyKTOMETpMYECKME OATYUKN YPOBHS
PucyHok 6.14 — Cxema nogkntoyeHus CAY-Y-H ans BeinonHeHunsa anroputma 16

Ecnu ypoBseHb paboyero Tena Bbile gaTyvMka BepxHero ypoBHs (F1), BKnoYaeTcs 0gMH U3 HAcocoB (Hacoc
M1) n pabotaet o ocylweHusa gatymka HwkHero yposHs (F2). B cnegyowmi pas nocne 3anuea gardvka
BEPXHEro YPOBHS OCyLlaTb eMKOCTb OyaeT Hacoc M2. [ins aBapumnHoM curHanusauumn ncnoneayetcs Pene 3.

BpeMeHHble yCTaHOBKM ANd 3TOro anropntma CoBnagatoT ¢ AaHHbIMK Ang anroputma 12 (cm. Tabnuuy 6.5).
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PucyHok 6.15 — M'padomkun paboTtbl npnbopa

Ecnu gatymk BEpXHEro YpOBHSI 3aTOMMEH, U AaTUYMK HDKHErO YPOBHSI OCyLUeH, Npubop onpenensieT AaHHoe
cobbITMe Kak HeMCcnPaBHOCTb AATYMKOB U MEPEXOAMUT B COCTOSIHME «ABapusi BaTYMKOBY.
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6 Jkcnnyataums

6.4.11 Anroputm 17 (BNsA ogHOM MarucTpanu U Tpex HacocoB)

AnropyTM npegHasHayeH Ons ynpaBneHus Tpems Hacocamu, paboTawowmumu noodvepenHo. Kaxagpii Hacoc
MMeeT CBOW gaTyuk Hanmuma notoka (B1, B2, B3), 3amblkaHMe KOHTaAKTOB KOTOPOro CBMAETENLCTBYET O
HopMarbHOWn paboTe Hacoca.

CxemMa nogknio4YeHnsa 3reMeHTOB CUCTEMbI M BPEMEHHbIE YCTAHOBKW Of11 STOrO anropMTtMa CoBnagarT C
OaHHbIMK onga anroputma 14 .

B aBTOMatuyeckoM pexuMme O4HOBPEMEHHO paboTaeT TOMbKO OAWH HACOC, MO WUCTEYEHUWN 3adaHHOro
BpeMEHM HacoC BbIKMOYaEeTCs 1 BKIoYaeTcsa cnegytowmi B nopsake: Hacoc M1 — Hacoc M2 — Hacoc M3
— Hacoc M1 — Hacoc M2 u 7. 4. (umkn noBTOpsieTcs).

Ecnn Bo Bpemsa paboTbl OOHOrO M3 HACOCOB KOHTAKTbl COOTBETCTBYHOLLErO AaTyuMka Hanvuusa noToka
pPa3OMKHYNMCb Ha BpeMsi, bonbllee 3a4aHHOro, UM BO BPEMS MycKa ABUratens Hacoca 4yepes 3agaHHoe
BPEMS KOHTaKTbl AaTyMKka HanuumMsi MOTOKa He 3aMKHYNMUCb, Npubop onpenensieT gaHHOEe COCTOsIHME Kak
aBaputo. PaboTtarowmin Hacoc BNoKNpyeTcs, 0 YeM CUrHanmM3npyeT MUraHMem COOTBETCTBYIOLLMIA CBETOANOL
«K1», «K2», «K3», nocrne 4ero BKnto4aeTcs crnegyowmin no nopsiaky McnpasHbli Hacoc. B ganbHenwem
nooyepeaHo paboTaloT ABa OCTaBLUMXCS UCMPaBHbIX Hacoca.

Ecnun uns CTpOA BbIXoOUT elle OoguH Hacoc, TO nocneaHunin MCHpaBHbIVI HacocC pa60TaeT He BbIKM4Yadacb 00
BMeLWaTenibCTBa N3BHE U A0 BbiXo4da N3 CTpPo4.

6.4.12 Anroputm 18 (Ans ogHoOro pesepByapa u ABYX HACOCOB)

AnropuTt™M npegHasHadeH Ansa ynpaeneHus Asyms Hacocamu (M1, M2), pabGotarowumu noovepeaHo Ha
OCyLleHne OHOro pesepByapa U UMeKLUMKN B CBOEM COCTaBe Aatynku yposHen (F2—F3). ina onpegeneHns
NCNpaBHOCTU HACOCOB MCNOMb3yeTCcH AOMONMHUTENbHAA KOHTPOrbHas eMKOCTb C AaT4ymkoM ypoBHs (F1).

Cxema nogkntodeHms CAY-Y-H k anemeHTam cucteMbl NpuBeaeHa Ha pucyHke 6.16.
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M1 n M2 — Hacocbl; F1-F3 — koHOyKTOMETpU4eckMe AaTunkm YpoBHS;
RH — curHanmsaTtop aBapum (HEMCNPaBHOCTL Hacoca)
PucyHok 6.16 — Cxema nogkntovueHnsa CAY-Y-H ans BbinonHeHusi anroputma 18

B aBtomatnuyeckom pexume paboTbl Npubop XOET 3aTonneHus Aatynka BepxHero ypoBHst F3, 3atem
oTcuMTbIBAET Bpemsl £ 7 1 BkoYaeT Hacoc M1. Hacoc BbiknoyaeTca nocne OCyLUeHUst AaTymKa HUKHEro
ypoBHs F2. B cnegytowmii pas nocre 3anvMBaHus gaTymka BEPXHEro ypoBHA OCyLlaTb eMKOCTb ByaeT BTOpou
Hacoc (M2). Tak o6ecneumBaeTcsi paBHOMEPHbIN M3HOC HAaCOCOB.
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6 Jkcnnyataums

[ns onpegoeneHnss UCNpaBHOCTM HAcOCOB B [aHHOW YCTaHOBKE BMECTO [JaTyuMka HamnuumMs noToka
ncnonb3yercs Hebonbluass KOHTPONbHAsi eMKOCTb, Yepe3 KOTOPYH HAcoChl BblKa4MBaKT XMAKOCTb. B Hem
YCTaHOBMNEH [aTuMK YPOBHS Ha BbICOTE, OO KOTOPOW OAMH M3 HAaCOCOB HaKayMBaeT XUOKOCTb 3a 3aJaHHoe
Bpemsi. Ecnu 3a Bpems, 3agaHHoe B napameTpax £5 unum £L, gatumk F1 3atonnsiercs, To paGoTalowmii B
OaHHbI MOMEHT HAacOoC CYMTAETCS UCTMPaBHbIM.

Ecnu oguH 13 HacocoB HeucnpaBeH, BKIKOYAETCA OCTaBLUMIACA HAcoc. HencnpaBHbI HACOC BbIKIHOYAETCS U
cootBetcTBytowm emy csetoamon (K1 unu K2) HaumHaeT muratb. OOHOBpEeMEHHO KOHTakTamu perne 3
BKIMOYAETCS CUrHaNM3aTop HeucnpaBHOCTM Hacoca (RH).

Ecnu B npolecce paboTbl BbILLIMKW U3 CTPOA 06a Hacoca, To Ha4yuHalT Muratk oba ceetoauona K1 1 K2.

Ecnu patuunk BepxHero ypoBHs (F3) 3aTonneH, n gatymk HwkHero ypoBHsi (F2) ocylieH, npubop onpeaensiet
[AaHHoe cobbITMe Kak HEMCMPAaBHOCTb AaTYMKOB U NepexoauT B COCTOsIHE «ABapusl 4aTYUKOBY.

Tabnuua 6.8 — BpeMeHHble yCTaHOBKU gns anroputma 18

MapameTp OnucaHue 3aBopackas ycTaHOBKa
to 3agepka Hayana BbIMONHEeHUs NporpamMmbl 2c(d.2)
<k 3agepxka nepekniodeHns Bxoaa 1 (aHTuapeGesar) Bo 5c¢(0.5)

BpeMmsi paboTbl Hacoca M1
£ 3apgepxka nepekntodyeHns Bxoaga 1 (aHTMapeGesr) Bo 5c¢(l.5)
Bpems paboTbl Hacoca M2
flng 3apepxka nepeknoveHnss Bxoaa 2 (aHTugpebesr) 5c¢(0.5)
3 3apepxka nepekntoveHns Bxoaa 3 (aHTuapebesr) 5c¢c(0.5)
£ 3agepxka nepeknodeHns Bxoaa 4 (aHTnapeGear) 5c¢c(d.5)
LS Bpewms, B Te4eHMe KOTOPOro AonycKaeTcs He3anus 30c(d.0)
anekTpogos Aatymka F1 ana Hacoca M1
LR Bpemsi, B Te4eHMe KOTOPOro AoNycKaeTCs He3anue 30c(3.4d)
anekTpogos garuuka F1 ona Hacoca M2
E7 3aaepxka Mexay BKITOYEHUSIMU HAaCOCOB 2c(d.2)
tH Bpewmsi paboTbl Hacoca M1* 5¢(0.5)
t5 Bpemsi paGoTbl Hacoca M2* 5c¢(0.5)

CD NPEAYNPEXOEHUE
* B gaHHOM anroputme napameTpbl 8 u £5 aBnaoTca Tonbko NpusHakamy paspeLleHmns
UCMNOSb30BaHUS HACOCOB: {J — HACOC He UCMONb3yeTcs, APYroe 3HaYeHue — HacoC UCMOMNb3YeTCs.
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6 Jkcnnyataums

6.4.13 Anroputm 20 (ansa AByX pe3epByapoB U OQHOro Hacoca)

AnroputMm npegHasHayeH AN NOAAEpPXaHWs YPOBHS XMOKOCTW (OOnMBa) B OCHOBHOW €MKOCTM BO BpeMs
nepekaykm xmakoctn Hacocom (M1) n3 nobow Apyron, Hanpumep, BOA03abOPHON CKBaXXMHbI MK KONoAua.
Ons ynpaBneHusa ucnonb3yoTca gatdmku ypoBHen (F1—F4) n npegycMoTpeHa BO3MOXHOCTb BKIHOYEHMS
aBapVNHON CMrHanusaumm o NnepenosiHeHU OCHOBHOW EMKOCTU (KOHTakTaMu pene 3), a Takke curHanusaumu
CyXOro xofa Hacoca (KoHTakTamu pene 2).

Cxema nogkntodeHnst CAY-Y-H k anemeHTam cucTeMbl MpUBEAEHA Ha pucyHke 6.17.
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M1 — Hacoc; F1-F4 — koHgyKkTOMeTpuyeckme gaTiymkm YpOBHS;
RH1 — curHanmnsaTop He4OCTATOYHOIO KONMMYECTBA XXNAKOCTM B OTKAYMBAEMOM EMKOCTH (CyXOW XOf, Hacoca);
RH2 — curHanusaTop aBapum (nepenms B OCHOBHOM Gake)
PucyHok 6.17 — Cxema nogkntoueHus CAY-Y-H ans sbinonHeHusa anroputma 20
Oatumk F1 cnyxvT ans 3aawmTtbl HAacoca OT Cyxoro xoaa, AaTyuk F4 — ona curHanusauum nepenuea.

B aBTOMaTtm4eckom pexumMe nogaepXvBaeTcs ypoBeHb B OCHOBHOW €MKOCTU MO NMOKa3aHUsAM ABYX OaTYMKOB
(F2, F3): Hacocbl BKNOYarOTCA B Criyvyae ocylleHust gaTumka HukHero ypoBHsi (F2) u oTknovatoTest — B cnyyae
3atonneHus BepxHero gatyumka (F3).

Anroputm paboTbl npubopa:
1. MNocne noga4n NUTaHWA BbINONHAETCA 3a4epkKa (2 cekyHAbl) 4O nepexoaa B pabounin pexuvm.
2. Ecnu pesepByap ¢ ycTaHOBMNEHHbIM gatynkom F1 3anonHeH n B OCHOBHOM pe3epByape AaTuuk

HuxKHero ypoBHs (F2) ocylueH, To BkntovaeTcs Hacoc (M1) 4o MOMeHTa 3aTonneHns AaTtynka BEpPXHEro
ypoBHs (F3).

3. MNocne BobikNtoyeHns Hacoca M1 ypoBeHb XMOKOCTM MO Mepe pacxofa MOHN3MTCHA 40 OCYLLEHWS
Aatduka (F2).

4. [lanee uukrn, onucaHHbIM B N.M1. 2 1 3, noBTOpseTCS.

5. Ecnu Bo Bpemsi paboTbl HacOCa OCHOBHOM pe3epByap €LLe He 3anoHUIICHA, HO UCTOYHMK XXMOKOCTM

(pesepByap) ocyLLeH, TO KOHTaKTbl pene 2 BKNoYatoT curHanusatop RH1 (anga atoro pexxuma napameTp
Co AOMKeH UMeTb 3HadeHue 0).

Pene 3 Bknwoyaer curHanuMsaumMilo O nepenueBe B 3anofHAEMON eMKocTW. [ns npegoTBpalleHus
npexgeBpemMeHHoro cpabaTbiBaHusA curHanusatopa nepenusBa (RH2) BBedeHbl 3aepXXku Ha BKoYeHue/
OTKITloYeHne pene 3 B criyyae cmadmBaHusi/ocyweHuns gatyvka (F4) «<aBapuiHoro nepenusay (napameTpbl
£h, ).

Hacoc He pomkeH pa6oTtaTb, ecnu pesepByap, W3 KOTOPOro MPOU3BOAUTCS OTKauyka, ocylleH. [ns
aBTOMAaTNYeCKoMn oTkaukmn (6e3 BMelLaTeNnbCTBa U3BHE), BMECTO CUrHanmM3auUmmn «Cyxoro Xxoaa», MOXHO BBECTU
OTKMIOYEHNe NUTaHUA Hacoca — AN 3TOr0 KOHTaKThl penie 2 nocregoBaTenbHO BKMIHOYAOTCA B LeMb
ynpaeneHns HacoCoM, CM. PUCYHOK 6.18 (ans AaHHOro pexuma napameTp co OOMKEH UMeTb 3HadeHue {—

YCTaHOBIIEHO MO YMOIYaHMIo).
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Pene 1 Pene 2 Pene 3
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PucyHok 6.18 — NoakntoyeHue KoHTakToB pene 2 B CAY-Y-H ans BbinonHeHus anroputma 20
C 3alUMTHBbIM OTKJTIO4MeHnem Hacoca M1

YpoBeHb

B Gake Pacxon,

FO F2 F3 F4
[ 1
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MNepenmB | — — - _¥r
Hopma __<1— ——j—,*_ [ |
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>
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| | | i t OCHOBHa$! EMKOCTb

PucyHok 6.19 — M'padomkun paboTtbl npnbopa

Tabnuua 6.9 — BpemeHHble ycTaHOBKM ANA BbiNONHeHUA anroputma 20

MapameTp OnucaHue 3aBopckas ycTtaHOBKa
to 3apepkka Hayana BbINOMHEHUS NPOrpaMmbl 2c(d.2)
D 3apepxka nepekntoveHnss Bxoga 1 (aHTugpebesr) 5c¢(d.5)
L 3apepxka nepekntoveHnsi Bxoaa 2 (aHTugpebesr) 5c¢(0.5)
o 3apepkka nepekntoveHns Bxoaa 3 (aHTuapebesr) 5c¢(0.5)
3 3apepxka nepekntoveHnsi Bxoaa 4 (aHTugpebesr) 5c¢(0.5)
4 Bpewms, B TeueHue KOTOporo He NponcxoanT 5c¢(0.5)
3aMbIKaHWsi KOHTAKTOB perie 2 B CIlydae OCyLUEHNS
aartumka «cyxoro xoga» (F1)

LS Bpewms, B Te4eHME KOTOPOro He NPONCXoanT 5c¢(0.5)
pa3MblkaHWUsl KOHTAKTOB perie 2 B Criy4Yae OCyLUEHUS
aartumka «cyxoro xoga» (F1)

kR Bpemsi oT MOMeHTa 3an1BaHus faTymka aBapunHoro 5¢(0.5)
nepenvea 4o 3aMblkaHWUsl KOHTaKToB perne 3

£ Bpemst oT MOMeHTa ocyLleHns fartymkKa aBapunHoro 5c¢(0.5)
nepenvea 0o pa3mblKaHWs KOHTaKToB pene 3
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7 Hactporika

7 HacTtpowuka

7.1 O6bwme cBeaeHUsA

HacTtporika npegHasHadeHa Aans Bbibopa Heobxogumoro anropytmMa paboTbl M YCTAHOBKM 3HAYeHUn
napameTpos Npubopa, onpeaensioLmMx ero HaCTPorKy 1 paboTy B npoLecce aKcnnyataumm.

3HayeHnsi NnapaMeTpoB MOXHO U3MEHATL B COOTBETCTBUM C YCIOBUSIMU U LIENsSIMK 3KChnyaTauumn npubopa.
3HayeHNsi NapameTpoB 3anuUCbiBalOTCH B 3HEPrOHE3aBUCKMMYIO NamsiTb Npubopa M CoXpaHsaKTCs B criyyae
OTKITHOYEHUSI MUTaHKS.

MpuGop HacTpanBaeTcs KHOMKamu Ha NULEBOW NaHemnu.

YcTaHoBnEHHbIE B Npubope anropuTMbl YHKLUMOHUPOBaHUSA pa3paboTaHbl B Lensx obecrnedyeHns peLleHust
Haunboree 4acTo BCTPEYaIOLLMXCSA B NPaKTUKe NPUMEHEHUS 3aauq.

HacTpoiika npubopa 3aknioyaeTcss B YCTAHOBKE 3HAYEHWUIA OMOPHbIX HaMpshKeHUA BXOAHbLIX KOMMapaTopoB
(ycTaBok komnapartopa 3amblkaHus F.xXx 1 pasmblkaHusa ! F.xx) © KOppeKLMN BpEMEHHbIX NapaMeTpoB.

7.1.1 HacTtpouka ypoBHel nepeknovyeHnsa gna BXOAHbIX YCTPONCTB

[lna HacTpoMKn ypoOBHEN MNEpPEeKITYEHUST BXOAHbIX YCTPOMCTB CriedyeT MNoAKMiouuTb K MpuMbOopy OaTyuku,
nogatb Ha Npubop NUTaHWe, OCTAaHOBUTL BbIMOMIHEHWE anropuTMa U HaCTPOUTb YCTaBKW.

YctaBku KOMMNapaTtopoB 3aMblKaHUsi BXOOOB HACTpaMBaKTCA MNMpU 3aTOMMEeHHbIX KOHOYKTOMEeTPpU4eCKUx
patyunkax, npu 3aMKHYTbIX Krro4Yax Uin npu yCTtaHOBJIEHHbLIX MOPOroBbIiX 3HAYEHUAX BbIXOOHbLIX CUIHanoB C
OaT4YUNKOB.

[lns HacTpoKkM ycTaBku KOmMnapaTopa 3aMblkaHus Bxoga 1 cnegyer:
'
1. C noMoLLbto KHOMOK 3ambikaHusi Bxoaa 1 kHonkamu [ u =2 BeiGpaTh napametp { Fxx.

2. Haxatb 1 yoepxunBaTb KHOMNKY =1 6onee 2 ¢. BBectu kog goctyna, ecnv Tpebyetcs. Ha LI
oToGpaxaeTcsa muratoLLee 3HadeHne napameTpa ( F.xx (ecnu 3HayeHre He noaBepranoch
n3MeHeHwuo, To byaet nHanumMpoBaTbCs 3aBogckas yctaHoska 1 0).

3. MNocne aToro cneayeTt BONTU B PEXMM NPOCMOTPa YPOBHSA curHana Ha Bxopge 1, ons yero
OLHOBPEMEHHO HaxaTb 1 yaep>kusaTb 6onee 2 ¢ KHomnku 5= n .

4. Ha LI/ 6yget muraTh 3HadeHue napameTpa (F.xx, oToGpaxatoliee ypoBeHb curHana Ha sxoge (oT 1
00 99 %).

5. Ans 3anncu B namATb Npnbopa 3Ha4YeHus yCTaBku Komnapartopa 3aMmbikaHusi Bxopa 1 cnegyet
HaxaTb KHOMKy =1 [1na BbIxoga 13 pexuma npocmoTtpa 6e3 coxpaHeHUst — HaxaTb KHOMKY

é BHMMAHUE
1. encTtaune koga A0CTyna B peXunme npocMoTpa YPOBHS CUrHana Ha BXxoe He orpaHuyeHo.

2. [1ins noBbILLEHNSI NTOMEXOYCTONYMBOCTY U Bonee HaaexHom paboTbl KOMNapaToOpOB 3Ha4YEHMEe
napametpa !F.xx(yctaBka komnapatopa 3aMblkaHus Bxoga) credyet ycTaHOBUTL Ha eauHuLYy
MEHbLUE, YeM 3Ha4YEeHNE, NU3MEPEHHOE N 3aHECEHHOE B MaMsIThb.

YcTaBkM KOMNapaTOpOB pa3MbikaHUsi BXOAOB HacTpauBatlOTCs MPU OCYLUEHHbIX KOHOYKTOMETPUYECKMX
AaTtymkax, Npy pasoMKHYTbIX KIo4ax Ui Npy yCTaHOBEHHBLIX MOPOroBbIX 3HAYEHUSIX BbIXOAHBLIX CUrHAMNoOB C
[aTyYNKOB.

Ons HaCTpOVIKM YCTaBKU KOMMapartopa pa3MblKaHUA Bxoga 1 cnepnyert:

1. KHonkamu [ v [=] BbIGpaTth napameTp ! F.xx, HaxaTb 1 yaepkaTb KHOMKy =] Gonee 2 c.
2. BeecTu kog gocTyna, ecnu Tpebyertcsa (cMm. pasgen 7.2).

3. Ha LU oto6pasnTtcs muratollee 3HadeHve napameTpa (F.xx (ecnu sHaYeHne He noasepranoch
n3MeHeHwuto, To byaet nHanUMpoBaTbCs 3aBogcKas yctaHoBka 9 0).

4. [Nocne aTOro cnegyeT BOWTY B pEXUM NPOCMOTPa YPOBHSA curHana Ha Bxoage 1, ans yero
OOHOBPEMEHHO HaXaTb U yaepxunsaTtb bonee 2 ¢ KHoNku 5l n E3)
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7 Hactporika

5. Ha LI/ ByneT muratb 3HadeHue napametpa ! F.xx, oTobpaxatollee ypoBeHb curHana Ha Bxofe.
6. [Ins sanucy B naMATb Npubopa sHaYeHns yCTaBKy komnapaTtopa pa3mMbikaHusi Bxoga 1 cneayet
HakaTb KHOMKY == [1nsa BbIXxoAa U3 pexuma npocmoTpa 6e3 CoOXpaHeHUsl — HaxkaTb KHOMKY

AnropvTM HacCTpOWKM YCTaBOK KOMNapaTtopa Ans Bxoaa 1 npvBeneH Ha pucyHke 7.1.

YcraHoBka koga AocTyna
(B cnyyae HeobxoaumocT)

A ~
,:,;:, =) E:;’-, 0 ,,I-, YcTaBKa komnaparopa
| 1P {0 B
S =x o
A
Bbixog 6e3 5P <\, @

] s o= el

3anuck 3Havenus (27)

oseoc] Bixop 63 |IIP LJ "I YcTaBka komnaparopa

PY4R.) COXpAHEHVs ol sambikaHis Bxopa 1
PO A .V Wamenenme
3anuce 3Havenus (27) o | aauenms

7 5'

3anKCh YCTAHOBAEHHOrO
%3 _| aHavenus (19)

PucyHok 7.1 — Hactpowka komnapaTtopa

Ons NpPOBEPKN OAaTHYMKOB YPOBHA CrieyeT:

1. MocTeneHHo 3anonHNTL pe3epByap, KOHTPONMPYS 3amMblkaHWE OAaTYMKOB MO 3aCBETKE
COOTBETCTBYIOLLMX CBETOAMOO0B Ha NMULIEBON NaHenu npubopa.

2. Ecnn npuv 3anonHeHny pesepByapa 3acBeTka XoTsi 6bl O4HOrO CBETOANOAA HE MPOUCXOANT,
HeobXoaMMO M3MEHUTL 3HaYEeHNEe YCTaBKM KoMnapaTopa 3ambikaHusa Bxoaa (npu pabote ¢
KOHOYKTOMETPUYECKMMM JAaTUMKaMK) UM YBENUYNTE YyBCTBUTENBHOCTb COOTBETCTBYOLLIMX AATUYNKOB
YpOBHS (Npy paboTte ¢ akTMBHBIMW AaT4ymMkamMu). YyBCTBUTENBHOCTb aKTUBHbIX AAaTYMKOB N3MEHSIETCSA
YTOYHEHMEM MeCTa UX YCTaHOBKW B pe3epByape Unun ¢ NoMOLLBbIO PErynMpoBOYHbIX 311IEMEHTOB (Mpu nx
HanMunm), pacronoXeHHbIX Ha KOpMycax AAaTYMKOB.

3. MNocTeneHHO ONOPOXHUTL pe3epByap, KOHTPONMPYS NOCrNeAoBaTENbHOE ralleHne COOTBETCTBYIOLLMX
CBETOANOO0B Ha NMLUEeBOW NaHenu npubopa.

Ons NPOBEPKN Ka4vecTBa HaCTp0I7IKI/I cnegyetr npoum3Bect MNOBTOPHOE 3anojiHeHMe U ONnopoOXKHeHue
pesepByapa, KOHTPONMpysa npu 3Tom pa60Ty BXOAHbLIX AAaTYMKOB MO cBeETOAMOOAM.

[na paGoTbl ¢ AaTYMKaMu, UMEIOLLMMIN Ha BbIXOAE aHanoroBblii CUrHan B BUAE TOKa, CrieayeT MMUTUPOBAaTb
pasnuyHble YPOBHW CUrHana, KOHTPONMPYS C MOMOLLbH COOTBETCTBYIOLWIMX W3MEPUTENbHBLIX MPUGOPOB
(amnepmeTp 1nKn BONLTMETP) BENUYMHY, NPU KOTOPOIA cpabaTbiBatoT BXOAHbIe YCTPOMCTBA.

7.1.2 HacTtponka BpeMeHHbIX NnapaMmeTpoB

BpeMeHHble NapameTpbl yCTaHaBNMBAOTCS B OAHOM U3 YeTbipex hopMaToB:
« cyTkm (LD);
* yacsbl (44.);
* MUHYTHI (7);

* CEKyHblI (c.c.).

Mpumep nameHeHUs NapameTpa £ co 3HayeHneM 2 ¢ Ha 3HadeHne 18 Y nokasaH Ha pucyHke 7.2.
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—>|& { YcTaHoBKa kofia A0CTyna Buibop dhopmara BpemeHn
Y (B cnyyae HEOHXOAMMOCTH) (MHAVUMPYETCS NONOXEHNEM
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PucyHok 7.2 — UameHeHUe BpeMeHHOro napametpa t4

7.2 Bbi6op anroputma

Mocne nogaun nuTaHusa Ha npubop Ha LM BbicBe4MBaEeTCs HOMEpP BbINOMTHAEMOrO anropntMa MM obpaTHbIN
OTCYET BPEMEHM [0 Ha4yana ero NCMoSIHEHS.
@ NPEQYNPEXOEHUE

MpusHakom akTMBM3auun (3anycka) anropytMma siBnsieTcs ceeveHne ceetoguoga ABT n otobpaxeHune
Ha aKkpaHe obpaTHOro oTcyeTa BpeMeHU 40 Hayana BbINONHEHUst anropuTtma, nMbo ero Homepa.

Hoctyn Kk pexumy Bbibopa Heobxogmmoro anroputMa paboTbl BbINOMHAETCH ANUTENBHBLIM (= 2 C) HaxaTuem

KHOMKN

A ¥
Ha LI/ BbicBeumBaetca F.00 — Tpe6oBaHue BBegeHUs koda goctyna. KHonkamu & v I==] cneayeT yctaHoBUTb
kog Amoctyna 217 HaxaTb KHOMKy . Mocre uero ha LI/ BbicBeuMBaeTca napametp A-xx (C MUraioLmMm
HOMepOoM anropmMTMa xx).

@ NPEAYNPEXOEHNE

Kog moctyna gencTBuTeneH B Te4eHne 1 MUH nocrne nocrnegHero Haxkatus nobom KHOMKK.
- o v A
Mmetowmiics B NaMaTU HY>KHbIA anropuTM BblibnpaeTcs KHonkamm 152l n .

Mpumep BbIOOpa anroputMa 02 npeacTaBneH Ha pucyHke 7.3.

Homep anroputma pa6otbl npubopa

Haxarb kHOMKy Ha 2 ¢ Ans Bxoaa
B PEX1M MPOrpamMMnpOBaHIs

Muranme undpbl (A0CTYN K M3MEHEHNSM)

Vi3MeHerre Y1CnoBoro 3HaveHns

YcTaHoBKa 4MCnoBoro koga goctyna (27)

Bgoa koga poctyna

Muranue udpbl (BOCTYN K M3MEHEHNSIM)

M3ameHeHre Homepa anroputMa

BbiGpaHHblit Homep anroputma (02)

CoxpaHeHue 3HayeHus! B namsiTn

Bbixon 6€3 coxpaHeHusi 3HaueHus

PucyHok 7.3 — Bbi6op anroputma pa6oTbl npubopa

BonbLUMHCTBO anropMTMOB MO3BONSAIOT HAaCcTpanBaTb NapamMeTpbl paboTbl Npubopa Ans KOHKPETHON 3adayn.

35



7 Hactporika

7.3 NMpocmoTp M yCTaHOBKA 3Ha4€HUM NapaMmeTpoB anropmtma

Cnncok napamMeTpoB anroputma paboTel Npubopa, AOCTYMNHbIX AN USMEHEHUs!, NpeAcTaBsieH B MNpunoxeHum
HactpanBaemble napameTtpbl . Mo ymMomnyaHWio Ansi BCEX BXOAOB YCTaHOBMEH TWM [OaTYMKOB: com —
KOHAYKTOMETPUYECKMI 30HA.

[MapameTpbl 1 UX 3HAaYEeHNS NPOCMaTPUBAOTCH KHOMKaMm " . Ha LI/ cneBa oTobGparkaeTcsi napameTp,
crpaBa — ero 3HaJeHue.
@ NMPEAYNPEXAOEHUE
[ns HaCTpoWKM NapameTpoB MOXET NoTpeboBaTbCA ko4 AoCTyna.
E
3HayeHne napameTpa BblOMpaeTcsa kHonkamu [ n [52). YToObl COXpaHUTbL HOBOE 3Ha4YeHWe B NaMATH, cregyet
HaxaTb 5. BulitTi na pexvMa pefgakTMpoBaHus 6e3 CoOXpaHeHUs M3MEHEHUIA MOXHO HaXaTMeM KHOMKK B

MNocne Bbl60pa Heobxoanmoro anroputma cnegyet yCtaHOoBMUTb TUNM AdaTyuKa, NoAKIto4aeMoro K KaKaomy

Bxoqy (napametpsl !, 2, 3 1 4, 3HaueHus con, nPn, cur).

Mpumep ycTaHOBKM 3HadYeHus cur And Bxopa 1 npuBeadeH Ha pucyHke 7.4.

YcTaHoBKa koga [ocTyna M3MeHeHre 3HaueHus
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PucyHok 7.4 — YcTaHOBKa 3Ha4YeHMA napameTpa «Tvn gaTtyuka» ans exoaa 1

Hdanee crnegyeTr ycTaHOBUTbL Heobxooumble 3HaAYeHWs BPEMEHHbLIX MapameTpoB anroputMa U MNpoBepuTb
NpaBuUIibHOCTb  BbINOJIHEHUA anropuntMa, WMUTUPYA Cpa6aTbIBaHI/Ie BXOAOHbIX OaT4ynKOB (3a|v|b||<a;|
COOTBETCTBYOLWME Lenn). Ecnu anroputm BbINONHSAETCS HenpaBuibHO, HEO6X0OUMO MPOBEPUTL HACTPOMKM
nepeyvncneHHbIX Bbllle napamMeTpoB.

7.4 3anyck anropuTtma

Anroputm 3anyckaeTcs OgHOBPEMEHHbIM AnuTenbHbiM (bonee 2 cekyHA) HaxaTuem KHOMOK " unm
nepekrntodeHem Tymbnepa CTOIM (ecnu OH NpegyCMOTPEH B CXEME MOLKIHYEHUS A1 COOTBETCTBYIOLLENO
anroputma).

Mpun3Hakom 3anycka BbIMONHEHMS anropuTma sBnsieTcsa ceedeHne ceetogmnona ABT.

7.5 OcTtaHOBKa anroputma

AnropuTMm oCTaHaBMNMBaETCs OQHOBPEMEHHbBIM ANUTENbHbIM (Bonee 2 CekyHa) HaXaTueM KHOMOK 7= 1 & unm
p p Yy

pasmbikaHuem Tymbnepa CTOIN (ecnu OH nNpeaycMOTPEH B CXeMe NOAKMIYEeHUA ONns COOTBETCTBYIOLLErO
anropuTtma).

[Npun3Hakom ocTaHoOBa anropuTma ABnsieTcst muraHme ceetognoda ABT.
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8 TexHnyeckoe obcnyxmBaHue

8 TexHuyeckoe obcnyxuBaHue

8.1 O6bwme ykasaHus

Bo BpeMsi BbIMONMHEHNsT paboT Mo TeXHUYecKoMy obcnyxuBaHuio npubopa crneayet cobniogate TpeboBaHus
GesonacHoOCTW, U3NOXeHHble B pasgene 3. TexHuyeckoe obcnyxvBaHue npubopa NpPoOBOAUTCSH He pexe
OZHOro pa3sa B 6 MecCsALEB 1 BKIOYAET criedytoLume npoLeaypsbl:

* NpoBepKa kpenneHunsi npnoopa;

* NPOBEpPKa BUHTOBbIX COEAMHEHMWIA;

* yaarneHue nbinu 1 rpsiau ¢ KNeMMH1Ka npudopa.
CnenyeTt perynsipHo ocmaTpuBaTb KOHOAYKTOMETPUYECKUE 30HAbl, UCMOMb3yeMble B KayecTBe [aT4YMKOB
YPOBHS, U B crnyvyae HeOOXOAUMMOCTM YMCTUTbL paboyme yacTu UX 3MNEKTPOAOB OT HareTa, OKasblBaloLLero

nsonupytowiee gencreme. NepnognyHoOCTb OCMOTPA 3aBUCUT OT COCTaBa paboyen XXMOKOCTU U COAepXXaHus B
Hen HepacTBOPUMbIX NPUMECEN.

9 MapkupoBKa

Ha kopnyc npubopa HaHeCeHb!:
* HanmeHoBaHue nNpmnbopa;
* cTeneHb 3awwmThl kopnyca no FOCT 14254;
* HaNpsKeHne 1 YacToTa NUTaHus,;
* noTpebnsaemas MOLLHOCTb;
* KIlacc 3aWwnTbl OT NopaxeHus anekTpuyecknm Tokom no NMOCT 12.2.007.0;
* 3HaK cooTBeTCTBMSA TpeboBaHusam TP TC (EAC);
* CTpaHa-n3roToBUTENb;

* 3aBOACKOV HOMep Npubopa 1 rog Bbinycka.

Ha notpebutenbckyto Tapy HaHeCeHb!:
* HaMMeHoBaHue nNpnbopa;
* 3HaK cooTBeTCTBMSA TpeboBaHusam TP TC (EAC);
* CTpaHa-n3roToBuTENb;

* 3aBOACKOV HOMep npubopa 1 rog Bbinycka.

10 YnakoBKa

YnakoBka npubopa npoussoautca B cootBetctBuM ¢ [OCT 23088-80 B notpebutenbckyio Tapy,
BbIMOTHEHHYO N3 KopoboyHoro kapToHa no MOCT 7933-89.

YnakoBka npubopa npu nepecblinke noyton nponssoantca no FOCT 9181-74.
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11 TpaHcnopTnpoBaHne U XpaHeHne

11 TpaHcnopTupoBaHuWe U XpaHeHue

MpuGop OomkeH TPaHCMOPTUPOBAaTLCA B 3aKpbITOM TpaHcnopTe noboro Buaa. B TpaHCNopTHLIX cpeacTBax
Tapa [ormkHa KpenuTbCs CornacHo npasunam, AeNCTBYIOLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHCropTa.

YcnoBus TpaHCNOPTUPOBaHUA — MpW TemnepaType OKpykatollero Bosdyxa oT MuHyc 25 go nntoc 55 °C ¢
cobniogeHnemM Mep 3alUmTbl OT yAapoB 1 BUGpaLuiA.

Mpnbop crnenyeT nepeBo3nTb B TPAHCMOPTHOWM Tape MOLUTYYHO UM B KOHTENHEPaX.

XpaHuTb Npubopbl CreayeT Ha CTennaxax B UHAUBMAYaNbHOM yNakoBKe UM TPAHCNOPTHOM Tape B 3aKPbITbIX
oTannMBaembIX MOMELLEHUAX Mpu TemnepaTtype Bo3gyxa oT nmoc 5 go nmwoc 40 ° C u OoTHOCUTENBHOWN
BNaXkHOCTK Bo3ayxa He 6onee 80 %.B Bo3gyxe nomeLLeHnI OOMKHbI OTCYTCTBOBATb KMCITOTHBIE, LLENMOYHBIE U
Apyrve arpeccuBHble NMPUMECH.

Mpnbop cnegyeT xpaHWUTb Ha cTennaxax.

12 KoMnnekTHOCTb

Ta6nuua 12.1 — KomnnekTHocTb Npubopa

HanmeHoBaHue KonuyectBo
Mpubop 1wt
Macnopt u MapaHTWiAHbIN TanoH 1 9Ks3.
PykoBoacTBo no akcnnyarauum 1 9ks.
KomnnekT KpenexHbIX arieMeHTOB 1 K-T.

@ ‘I‘IPEHYI‘IPE)KJJ,EHVIE

MarotoButenb octaBnsieT 3a cobon npaBoO BHECEHUA OOMNOSNTHEHUIN B KOMMNEKTHOCTb npw6opa.

13 MNapaHTUNHbIE 00A3aTeNnbLCTBA

MarotoBuTenb rapaHTUpyeT cooTBeTCTBMe npubopa TpeGoBaHuam TY npu cobniogeHuy  ycroBuid
aKcnnyaTauum, TPaHCNOPTUPOBaHMUS, XpaHEHUS 1 MOHTaxXa.

[apaHTWIHBIN CPOK aKCnyaTauumn — 24 mecsila co gHS Npogaxu.

B cnyyae Bbixoga npubopa 3 CTPOA B TEYEHME TrapaHTMMHOIO Cpoka npu CcobnogeHuU  YyCrioBuUi
aKcnnyaTaumu, TPaHCMOPTUPOBAHUSA, XPaHEeHWs W  MOHTaxa npeanpuaTue-usrotoeuTens 006sa3yeTcd
OCYLLECTBUTb €ro 6ecnnaTtHbiil PEMOHT UIN 3aMEHY.

Mopsinok nepegayn npubopa B pEMOHT COAEPXKUTCS B NAcropTe U B rapaHTUAHOM TaroHe.
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HacTtpauBaemble napameTpbl

MNMpunoxeHne A. HactpanBaemble napameTpbl

Tabnuua A.1 — HactpanBaemble napameTpbl

HavmeHoBaHMe napameTpa OTob6pa- HonycTnMble 3HaYeHUs 3aBoa-
XeHue cKas
Ha LUN* yCTaHOB-
Ka
Anroput™m A-x Ot00099
Tun gatuuka, nogkntoyeHHoro kK Bxoay 1 £on — KOHAYKTOMETPUYECKNIA 30HN; con
Tun gatyuka, nogkntoyeHHoro k Bxoay 2 P — CyXOlf KOHTaKT;
Cur — JATYUKU C TOKOBLIM BbIXOAOM
Tun gatyuka, nogkntoyeHHoro k Bxogy 3 0...5MA, 0...20 MA, 4...20 MA
Tun gatyuka, nogkntodeHHoro k Bxogy 4
Jlornka pabotbl Bxoga 1 0 — koMnapaTop BXOA4HOro YCTPOWCTBa 0
Noruka pa6otbl Bxoaa 2 cpaboTaeT Ha 3amblkaHWe Bxoga
Jloruka pa6otel Bxoaa 3 (Npsimast noruka), o
1 — koMnapaTop BXO4HOro YCTPONCTBa
TNoruka pabotsi Bxopa 4 cpaboTaeT Ha pasMblkaHue Bxoaa
(nHBepcHas norvika)
YcTaBka koMnapaTopa 3amblkaHus Bxoga | P x x 0-99 1.0
1
YcTaBka komnapatopa 3amblkaHusa Bxoga | 2F x x.
2
YcTaBka koMnapaTopa 3ambikaHus Bxoaa | 3F x x.
3
YcTaBka koMnapaTtopa 3amblkaHus Bxoaa | HF x x.
4
YcTaBka koMmnapatopa pa3mblkaHUs P xx 099 90
Bxopa 1
YcTaBka koMnapartopa pasMblkaHus 2P xx
Bxopna 2
YcTaBka koMnapaTopa pa3mblKaHus 3P xx
Bxopna 3
YcTaBka koMnapaTopa pa3mblkaHus HP xx
Bxopna 4
Jlornka pabotbl Pene 1 lo-X 0 — pene paboTaeT Ha 3aMblkaHue 0
Noruka paGotbl Pene 2 Zo-x KOHTAKTOB (MpsiMas Norvka);
Tlornka paboTel Pene 3 oy 1 — pene paboTaeT Ha pa3mbikaHue
KOHTaKTOB (MHBEpPCHasi Noruka)
BpemeHHble napaMeTpbl, HAUMEHOBaHUE | £kl - 0-99 cyTok, 3Haue-
KOTOPbIX onpeaensieTcs BbIopaHHbIM £Std 0-99. yacos, Hue
anropuTMom 0-9.9 MUHYT, onpeae-
0-9.9. cekyHA JIeHo
BblOpaH-
HbIM
anropur-
MOM

I'Ipumeqal-wle *X— AonyctmMoe YncrnoBoe 3Ha4YeHune;

YCITOBHblI€ 3HaKun
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CootBeTcTBUE anropunTtmons paGOTbI

NMpunoxeHune b. CooTBeTcTBME anNnropMTMOB PadboThI

CooTBeTCTBNE HAMMEHOBaHN anropuTMoB paboTbl npubopa CAY-Y 1 anroputmoB paboTbl Apyrnx Nnpudopos

(paspaboTkn OBEH 1 cTopoHHMX dhnpm) NpeacTaBreHo B Tabnuue Hmxe.

Ta6nuua B.1 — CooTBeTCTBME anNnropuTmMoB

Anroputm CAY-Y Anroputm KoHtyp-Y Opyrve npubopbl
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-MM-X.11
15 05.02 CAY-MI-X.15
13 05.03 CAY-MI-X.13
12 06.01 CAY-MI1-X.12
16 06.02 CAY-MI1-X.16
14 07.01 CAY-MM-X.14
17 07.02 CAY-MM-X.17
18 08.01 CAY-MIM-X.18
20 CAY-MIM-X.20
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