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1 ONMUCAHUE U PABOTA U3OENNA
1.1 Ha3HavyeHue uspenus

1.1.1 MwkponpoueccopHoe YCTPOMCTBO ynpaeneHuns u 3awmTtel MK4 (nanee MK4) npemHasHadeHo Ans py4HOro,
aBTOMaTUYECKOTO W AWCTAHLMOHHOMO YNpaBMneHWsi HaCOCHbIMW CTaHuusiMM Ha 6Gase HacocoB C TpexdasHbIMu

ACUHXPOHHbIMU aneKTpoaBUraTenamun.

1.1.2 MK4 cooTBeTcTBYyeT KnumatudeckoMy ncrnonHenuo ¥3.1 no FOCT15150-69 (akcnnyataums B 3aKpblTbIX MOMELLEHUAX
C eCTeCTBEHHOM BeHTUnsALMel 6e3 MCKYCCTBEHHO perynmpyemblX KNMMaTU4eCcKnx yCroBuii Npyn TeMnepaType OKpy>KatoLero
Bo3ayxa oT MuHyc 20 go nntoc 40°C). BepxHuii npegen 0THOCUTENBHOW BMaXHOCTU Bo3ayxa — He 6ornee 80 % npu +25°C un

Bornee HU3KNX TeMnepaTypax 6e3 KoHAeHcaUun Braru.

1.1.3 CteneHb 3awmutbl MK4 ot Bogb! v nbinuno FOCT 14254-96: 1P54 - nuuesas naHensb, IP30 - 3aaHAsA naHensb.

1.1.4 Mo cnocoby 3aLnTbl OT NOPaXXEHUS ANEKTPUYECKUM TOKOM Npubop cooTtBeTcTByeT knaccy Il no FTOCT 12.2.007.0-75

(VI3,CI,€J'IVI9|, UMetoLL e OBOVHYIO NN YCUMEHHYO N30MALMIO U HE MEIOLLINE 3N1EMEHTOB ANs SGSGMHGHVIH).

1.2 TexHMYeCKne xapakTepucTUKn

O6Lume TexHMYecKkne xapakTepucTukm npubopa npuseneHsl B Tabnuue 1.

Tabnuua 1

HanpshkeHue nutanus, B ~180...250
YacTtoTa ToKa nuTarLwlero Hanpsxxenus, Ny 50+2
Konn4yecTBo cMNoBbIX KaHanoB 1/3
HomunHanbHoe HanpsihkeHue cunosou Lenu, B ~220 / ~380
Yucno das 1/3
JonycTMble OTKIIOHEHUS HANPsKEHWst OT HOMUHANbHOIo 3Ha4YeHus, % +10/-15
MakcumanbHoe nsamepsiemoe HanpshkeHue, B ~300.0
MakcumanbHbI n3MepsieMbll TOK, A:

- gatyunkm Toka Tuna T03-120A 120.0

- AaTYVKN C YHUPULNPOBAHHBIM TOKOBbIM BbIXOAOM 5A 1000.0
Konn4yecTtBo yHMBEpCanbHbIX ANCKPETHbLIX BXOA0B 11

AHanoroBble BXoAbl 4AaTYMKOB YPOBHA 1 1 2

0...20/4...20 mA,
BCTPOEHHbIV B

=24B, 2x0.1A
. 3 Bxoaa,
KonuyecTtBo 1 TN BXOAOB AAaTYMKOB TeMMepaTypbl 0OMOTOK ABUraTenemn PTC / TepMOKOHTaKT
HomuHanbHoe HanpskeHve Lenen nuTaHusa gatyinkos, B =24

Twvn n KONNYEeCTBO OUCKPETHbLIX BbIXO0B

10 HacTpavBaembIX 3/M pene
C NEPEKITIOYAILLMM KOHTAKTOM
~250B, 3.0A

MHTepdenc obMeHa gaHHbIMK

RS-485, nsonupoBaHHbIN,
nonyaynnekCHbIN,

2400...256000 6/c

MoTpebnsiemas moliHOCTb, BA, He 6onee

10

CTteneHb 3aWmThI Kopnyca

IP54 -nnueBas naHenb
IP30 -3agHss naHenb

[abapuTHble pa3mepbl, MM, He bonee (144x96x82)+1
Macca, kr, He bonee 0.7
NTOBOE
Cnoco6 ycTaHOBKM nenoreTee
CeueHne noaknoyaeMbix NposoAos (kabenen),mm’, He 6onee 1,5
CpefgHuii cpok cnyxobl, net 10
1.3 MabapuTHble U YyCTaHOBOYHbIE pa3Mepbl
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1.4 OpraHbl ynpaBneHusi
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CurHanbHbIv CurHanbHbI v
cBeToanon cBeTtoamon KHONKM BKNIOYEHNSA/OTKITIOYEHNS
BKITHOYEHMSA/OTKOYEHNS aBapun aBuraternen (B py4HOM pexume)
nsuratens asuratens

1.5 MapkupoBka

Ha kopnyc npubopa HaHocsTCSA:
- HAMEeHOBaHWe nnn ycnoBHoe o6o3HayeHre Npnbopa;
- TOBApHbI 3HaK UMM HAUMEHOBaHWEe NPeanpuUsaTUS - U3roTOBUTENS;
- CTpaHa - U3roToBUTENb;
- 3aBOACKOM HOMep npubopa 1 AaTa Bblinycka;
- HanpshKeHne NUTaHWs 4aTYNKOB YPOBHSI.
Ha TpaHcnopTHol Tape HaHeceHa mapkupoBka rpy3a no FOCT 14192-96 1 KOHCTPYKTOPCKOW JOKYMEHTauum
npeanpusiTUs - U3roToBUTENS.

2 ICNONb30OBAHUE
2.1 Mepbl 6e30MacHOCTU NMpu NOAroTOBKe K paboTte

Mpun akcnnyartaumm, TEXHWYECKOM OOCnyXMBaHUM K MNOBepKke Heobxogumo cobniopatb TpebosaHus «[MpaBun
JKCMnyaTaumMm 9nekTpoyCcTaHOBOK noTpebutenen» u «lMpaBun oxpaHbl TPyAa MpuU 3KChnyatauuMm 9nekTpoyCTaHOBOK
notpeéutenemn.

Ha knemmax MK4 npu akcnnyataumm npucyTcTBYeT HanpsikeHne senudmHon go 400 B, onacHoe Ans 4yenoBeveckon
Xun3Hu. Jiobble nogkntodeHns K npubopy n paboTbl MO ero TEXHUYECKOMY OBCMyXMBaHWIO NMPOU3BOAATCSA TOMbKO Npu
OTKMIOYEHHOM nNWUTaHuM npubopa. He ponyckaetcsa nonagaHwe BrarM Ha KOHTaKTbl KMEMMHWMKOB W BHYTPEHHWE
3MeKTpoaneMeHTbl npubopa. 3anpellaeTcs MCNonb3oBaHWe npubopa B arpeccuMBHbIX Cpefax C COAepXaHueM B
aTMocdepe KUCHOT, LWenoyen, macen nT. n.

MogknioveHne, perynuposka u TexobcnyxunsaHne npubopa AOMmKHbI NPOU3BOAUTLCSH TOMBKO KBanUMULMPOBaHHbLIMU
crneumanucTamm, U3y4mBLLMMM HacTosiLLee PyKoBOACTBO MO MPOrpamMMmnpOBaHKI0.

2.2 NopgroToBKa nsgenusa kK pabore

2.2.1 BckponTe ynakoBKy W MpoBepbTe HanmymMe KOMMNeKkTHOCTWU. B crnyyae obHapyxeHus kakux-nmbo aedekToB nnm
HEKOMMMEKTHOCTM NOCTaBKM, COCTaBLTE aKT M HanpasbTe ero NpeanpuUsaTUIO-U3roTOBUTENHO.

Pa3mveTbTe 1 BblpexbTe Ha ABepue LiMTa ynpaeneHus oTBepcTve pasmepom 136.8*90 mm. Bcrassre npubop c
YNNOTHUTENbHOW NPOKNAAKON B NOATOTOBIIEHHOE OTBEPCTUE.

YcTaHoBWTE NPUXUMHbIE MNaHKN Ha CTOMKM B BOKOBbIX CTEHKax Npmubopa 1 3aTSHUTE UX BUHTbI Tak, 4To6bl Npnbop 6bin
NAOTHO NPUXaT K INLIEBOM NaHenu wura.
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MNMepen Tem, Kak noaknoyYaTb NpubdOp, Heob6xoaAMMO y6eauTLCA B TOM,
YTO YCTAaHOBKAa NOMTHOCTbLIO o6ecToyeHa !

Mpy MoHTaxe, akcnnyatauuu, obcnyxuneaHum n pemoHTe MK4 pomkHbl BbINOnHATbCS TpebosaHua “MTA n MTH
3MeKTpoycTaHoBOK noTpebutenei”. K pabote ponyckatoTcs nuua, nMewowme gonyck He Hwke Il no “MT3 wn MTHB
3MeKTPoyCTaHOBOK NoTpebuTenein” ans ycraHoBok Ao 1000 B n 03HakoMmneHHble ¢ HacTosiLmMM PykoBoaCTBOM.

MopkntoyeHne NPoM3BOANTL COrMacHo cxemam anekTpudeckum (Pasgen3). Ona obecneyeHMs HaJEeXHOCTHU
SNEKTPUYECKNX COEOMHEHUN PEKOMEHOYETCS WCMONb30BaTb MEAHbIN MHOFOXWUIbHbIA MPOBOA, KOHLbI KOTOPOro nepen
NOAKMYEHNEM CNeayeT TwaTenbHO 3a4MCTUTb 1 06MnyanTb (OKOHLEBATb LUThIPEBbLIMU HAaKoHeYHUKkamu Tuna HLLUBW n/nnn
HLLBW(2) cooTBETCTBYHOLLIETO CEYEHUS ).

3auncTKy un npoBogoB HEOOXOAMMO BbINOMHATE C TAKUM PaCcYeTOM, YTOObI MX OrOfIEHHbIE KOHLIbI MOCIE MNOAKMIOYEHMUS K
npnbopy He BLICTYNany 3a npeaens! KneMMHuka. CedeHne Xun npoBoIoB 1 kabernen He AOMKHO NpeBbIlaTs 1.5 MM,

Mpun npoknagke NpoOBOAOB PEKOMEHAYETCSl BbIAENWUTb CUTHANbHbIE NMWUHWUM, COeauHslowmne npubop C BHELUHUMU
AaTynMKaMm B CaMOCTOSITENbHYIO Tpaccy (Mnn HECKOMbKO Tpacc), pacrnonaras ee (Unu ux) oTAeNnbHO OT CUMoBbIX Kabenen, a
Takke oT kKabenen, CoO3AatLLNX BbICOKOYACTOTHbIE Y MMMYTIbCHbLIE MOMEXM.

Mocne npoknagku Bcex NpoBoAoB K knemmam MK4, cTaHUTe nony4mBLUMINCSA KryT kKabenbHOW CTAXKKOW, NPONyCcTMB ee
yepes KNuncy, yCTaHOBIEHHYH0 Ha MpaBor 6OKOBOM CTeHke npubopa.

Be3 atoro kpenneHns npu 3akpbITUKN ABEPLibI LUTa BO3MOXHO BblAEeprMBaHne KNnemMmm pasbeMoB U3-3a BbICOKON YNPYyrocTu
XryTa.

2.2.2 Tllopante nutaHne Ha MK4. lMpubop cuntaetcs paboTocnocobHbIM, €Crn Mocne BKIKYEHUS ero B CeTb Ha
WHAMKaTope KpaTKoBPeMeHHO oTobpakaeTcs 3acTaBka M fanee BblBOAUTCA OCHOBHOE OKHO C PeXUMOM paboTbl 1 ero
COCTOSIHVEM.

2.3 YcTpoWCTBO, OCHOBHbIE NapaMeTpbl U XapaKTepUCTUKU

CTpykTtypHan
py yp - MutaHue nopaHo
cxema - ABapuitHas cuTyauus

- ABapUitHbIN pexum paboTbl

- BkntoueHue/oTkatoueHue puratens M1..M3

- BKatoueHue, )

11 YHUBEpPCaAbHbIX
AUCKPETHbIX BXOAOB

10 yHMBepcanbHbIX
BbIXOAHBLIX pene ¢

OyHKUMA pene

Pene ypoBHS, NonAaBKoBble DI'1 - DI'11 nepeknoyalowmm - PyuHoii/ABTOMaTUUYECK1I PEXUM
BbIKAIOYATEAU, INEKTPOAHBIE ’ ( n AGTUMKH KOHTaKTOM K1 K1 0 - HecaHKUMOHMPOBaHHbIN AOCTYN
1 P yp - YPOBHM XMAKOCTH

AATYUKKU YPOBHA U T.A.

HesaBucuMBbIit
HeAeAbHbIN Taviep
4 nporpaMmbl

- Pene ynpaBnsietcsi no RS-485
- Pene ynp. A
- C6poc asapuu Y

P paboTbl “BCy

Pene paBaeHus
Pene nepenaaa AaBA€HUSA BKAOUEHUSA/ OTKAKOUYEHNA
Pene npotoka Y n
Pene ypoBHsa ~ A o
[ KOHTpOAb BHELUHUX PenenHble cUrHanbl N0 2-X NPOBOAHOI AUHUK
aBapUHHBIX CUTyaUui COCTOSIHUA U cBA3n RS485
ynpaBneHus SMS-unpopmmuposanmne

€ UMNYAbHbIM BbIXOAOM

CueTumMK pacxopa BOAbI
C UMNYALHBIM BbIXOAOM

peTHble CUrHaAbl
ynpaBAeHUA ABUraTeAdMu

|
il
|
)
|

BHewHui curian “Aeapus” [ CueTuMK 3NEeKTPO3HEPruu
NOoAb3OBaTens
06 aBapuax

~250B,3 A
BecnpoBoaHas cBA3b,
YpaneHHoe ynpaBAaeHUue GPRS-monem
U MOHUTOPUHT
Modbus RTU/ASCII,

AT-koMaHb!

BxewHue kHonku “MYCK/CTON”,
nepeKAloyaTeAn pexuma paﬁonl,
CHMrHaALI pa3peluenns pa6oTel

BecnpoBoaHas cBA3b,
paanomopembl 433 Ml

DaTuvKu AABAEHUA, YDOBHS, AHanoroebie BXOAbI
rMAPOCTAaTUYECKOTO AABACHUA , 0...20 / 4...20 mA

Yacbl HypHan
peanbHOro aBapuu

BpPEeMEeHH ¢
He3aBUCUMbIM 20

nuTaHuem co6bITUI

CueTunkmn
MoTOYacoB
W Konuyectea

nyckoB
ABuratenen

XKK-uHaukatop
c noapo6Hou
UHbopmauuen
Ha pyccKom

A3blKe

KoHTtponb Pene
KoHTpone KonTponb BKIIO4YeHUs
nuTarowmx, conpotuenenus | Temnepatypbi nBurateneit,
Hanps)XeHun nsonauum o6MOTOK no6oe u3
U TOKOB AaBurartenen ABurareneu K1 -K10
ABUraTenem ~250B, 3 A

YcTpoicTBo
NAaBHOro nycka

Pexnmbi
paboTbl
MecTHbIU ABTOMaTUUECKUUN: APEHAXX UAU HAAUB YpaneHHbIN
BK/UOHeHMe/OTK/UOlJeHMe Asmrare/\eh aBTomarnyeckoe Brarouel e/ JoueHme
o . KAKOHUEHUWE/ OTKAKOHEH U
BkarodeHune/ oTKAroUeHHe ABUratenei - 10 AUCKPETHbIM AaT4MKam: iaTenel 10 KOMaHAAM
npu nomoLuy kHornok [[yck] m [Cton] 0MAGBKOBbIM AATYMKaM, SAEKTPOAHbIM AaTYuKaM; A enatona a/\eHHA .
¢ nepeaHer naHean MK4 - 10 @aHaAOrOBbIM AaTYMKaM: oneparopa ¢ yA oro

AaBAEHMUS, YPOBHS, TMAPOCTAaTMYECKOro AaBAEHUS. TTK(TIAK)
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OCHOBHbIe napamMeTpbl U XapakKTepPUCTukun

»  OpgHogasHoe nnu TpexdasHoe NoaKIIoYEHME ABUraTeNen HaCoCOB;

» 3apaHve MakCMManbHOro ¥ MMHUMAarbHOMO TOKOB 3aLLUThbl KaXA40ro Hacoca B 3aBMCMMOCTM OT TUMa NPUMEHSIEMOro
anektpoasuratens ot 0.5 go 1000.0 Amnep (M3MeHsieTca nonb3oBaTernieM B YCTAaHOBOYHOM MEHIO);

«  OTkno4eHue aBuraTenem Npy NoBbILEHNUM / TOHWXEHWM 3aAaHHOTO ToKa B TedeHue 1...15 cekyHa;

- BnokupoBka namepeHus nyckoBoro Toka Ha BpeMsi oT 1 40 60 cekyHA (M3MeHSeTCS NoNb3oBaTenem);

» BrnokupoBka BKIOYEHNSI HACOCOB NPUW HEMPaBUITbHOM YepeaoBaHUM Unn obpeise das;

»  OTknoveHve aBuratener npu nepekoce as(npu TpexdasHoM NOAKIOHEHNN);

»  OTKNOYEHNEe HacoCOB NPU MOBbILLEHWNW UITN MOHMKEHWUN CETEBOTO HANPSKEHUS;

* Hanuyve pgononHUTENbHbIX TaiMEPOB BKIMIOYEHWUS/OTKIIOYEHNS, NPeAHa3HaYeHHbIX ANS UCKIYEHUS FIOXHOro
cpabaTbiBaHMS 4aTYMKOB YPOBHS (4aBNeHWS) MPY BO3MOXHbIX r’Mapoyaapax;

» ABTOMaTM4eCckoe NOBTOPHOE BKIIOYEHME, He paHee YeM Yepes 1...60 MUHyT, nocrne cpabaTbiBaHNs 3aLUWThI;

» [ogc4yeT BpemeHn HapaboTkM (MOTOYACHI) 1 KONMYECTBA MYCKOB KaX40ro arekTpoaBuraTens;

*  KOHTpOmnb ANCKPETHbIX A4aTYMKOB YPOBHSA(AABNEHWS) pa3nmMyHOro Tuna;

» KoHTponb aHanoroBbIX 4aTYNKOB AaBneHus(YPOBHST) C TOKOBbIM BbIxogoM 0...20 unn4...20 MA;

» B03MOXHOCTb NOAMEHbI HEUCMPABHOIO aHaNoroBOro Aaryvka pe3epBHbIM (3a4aeTcs Nonb30BaTenem);

»  KOHTpOmnb AONONHUTENbHbLIX BXOAOB: Py4YHOE(MECTHOE) yrpaBneHue, “BHELLHAS” aBapus, “BHeLLHee” ynpaBneHme
(paspeLueHne paboTbl), LUNENd (AaT4nKn) OXpaHHOW CUrHanM3aLum;

» YyeT KonunyecTBa nepekavymBaemon XUaKoCTH (NoAAepKka CHETYMKOB pacxofa BOoAbl C UMMYMbCHbBIM BbIXOL0M);

*  Y4eT KOonNn4yecTBa 3reKTPo3aHeprumn (NogaepKKa AreKTPOCYETYMKOB C UMMYIbCHBLIM BbIXOA0M);

» [wuctaHumoHHas nepegaya OUCKPETHBIX CUrHanoB (nepekntovarowwme KoHTakTel pene K1...K10) no BeiGpaHHOMY
none3osarenem cobbITuio;

» He3saBucumas HacTpoika 3aLUmT Y PEXMMOB paboTbl KaX4oro ABuraTens;

+ [lepuoaunyeckmin kpaTKOBpeMEHHbIN 3anyCck HACOCOB NPY ANNTENbHOM NPOCTOE (3aLmTa OT 3aKMUHUBAHUS);

» KpaTkoBpeMeHHbIi peBEPCUBHbIN 3aMyCK HACOCOB NP NMOHVXXEHWUM UK NOBLILLEHWM TOKa;

»  B0o3MOXHOCTb 6OKMPOBKM paboThl ABUraTENEN NPY YacTo BO3HMKAOLLMX aBapUsX;

»  KoHTponb 3ambikaHus (yTEYKM) Ha KOpNyC anekTpoaBuraTenei;

» KoHTponb Temnepatypbl 06MoTok ABurateneit (PTC-TepMUCTOpbl NN TEPMOKOHTaKTbI);

» PasnuyHble cnocobbl Mycka anekTpoaBuraTeneii: NpsiMon Nyck OT CETH, MyCK “3Be3Aa-TPeyronbHWK’, NnaBHbI MyCK,
nepemeHHbI MacTtep ¢ YIIT;

» PasnunyHble BapnaHTbl YepegoBaHMsA HACOCOB ANs paBHOMEPHOM BbIpaboTku pecypca;

+ BO3MOXHOCTb MOAKMIOYEHMSA MELLAanku UNn Knanada aspaumu npu gpeHaxe; pabora mMelanky ocyLlecTBnseTcs
aBTOMaTMYECKN, NO 3aaHHOMY MONb30BATENIO anropuTMy;

e KOHTpOmnb A0ONOMHUTENBHBLIX aBapUHbLIX CUrHANOB HACOCOB (pene cyxoro xoga/pene nepenaga AaBneHuii/pene
npoToka/perne NpoTeykn);

» Hanuuyne He3aBMCMMOro HeenbHOro TaMepa ¢ 4 NporpaMMaMm BKITKOYEHWS MO AHAM HEeAEnNu;

» [ucTaHumMOHHOE yrnpaBnieHne 1 MOHUTOPWHT Mo NuHKK cBasm (RS-485, npotokon Modbus RTU/ASCII);

»  SMS-uHdhopmupoBaHue nonb3oBatenst 06 aBapusx (Tpedbyetca nogkntovyeHne GSM-mogema);

» KypHan aBapwuii (20 3anucen c nogpo6Hon nHdopmaumer ob aBapum);

* YpobHada cmctema MeHHo C BbIBOAOM BCEM MHAOPMaLLMK Ha PYCCKOM Si3bIKe.

2.4 UHTepdelic nonb3oBaTens

Bca goctynHasa nHdopmauus no pabore MK4 BbIBOAUTCA HA MOHOXPOMHBIN rpadduyecKmin MHOnKaTop.

KnaBuaTypa cocTouT 13 KnaBuL NepemMeLLeHs Kypcopa
[Breso], [Bnpaso], [Beepx], [BHu3],
knaeuwn nogTeepxaeHust [BBO[O] , KnaBuLmn oTMeHbl Bbibopa [HASAL] @ ,
1 KNaBuLL NPSIMOTro ynpasneHus asuratensMmu B pydyHom pexume [IMYCK] n [CTOIM]. n m

Bcsa BeiBOAMMasn MHpopmaumsa dyHKUMOHaNbLHO pa3buTta Ha 11 OKOH:

4.Hacoc 2

1.CocTosiHMe

2.MapameTpbl

3.Hacoc 1

5.Hacoc 3

6.[on.o6opynoBaHue

7.CBA3b

8.HepmenbHbIV Tanimep

9.CurHanusauus

10.HacTtpoiku

11.)XKypHan aBapuu

Mocne nogayv NMTaHUS Ha aKkpaHe KpaTKOBpeMEHHO OToOpakaeTcs 3acTaBka,
nocne kotoport MK4 nepexoaut k paboTe 1 BbIBOOUT Ha SKpPaH 3HAYEHUS] OKHA

<1.CocTosiHne>.

Haxxatnem kHonok [Bneso], [Bnpaso] npon3BoanTcsi CMeHa OKOH.

Ecnu nHdopmaums B TEKyLLLEEM OKHE BbIBOAMTCH Ha 9KpaH He BCS, TO ee MOXHO
NPOCMOTPETb, Haxnmas KHonku [Beepx] n [BHua]. Ecnu ecTb gononHuTensHas
MHOpMaLUs, TO B TPaBOM YacTU OKHa NOSIBMSIETCH Norioca NPOKPYTKK.

B BepxHen yacTu skpaHa HaxoauUTCs MH(OPMAaLUOHHAA CTPOKa, B KOTOPOM
BbIBOASATCH 3Ha4YEHWS TEKYLLEro BpeMeHM 1 AaTbl U UHPOPMAaLMOHHBIE 3HAYKU.

Pabotaet YpoBeHb  3Hauok foctyna

HeaenbHbIN curHana
Taiimep GSM-mopgema  napameTpos

K ©3MeHeHMio Bpews
 pata

/

|
= &9 Fal & nH 04 nion'23:14

[Mpu3Hak py4Horo,
aBTOMATUYECKOro
N yaaneHHoro
pexuma paboTbl

2.MapameTpbl

Homep W Ha3BaHue I

TeKyLLEro okHa ‘u'
Monoca npokpyTki
(ecTb JONONHUTENbHAS
MH(OPMaLWs B OKHE)
=]




1. CocTosiHue

B naHHOM OkHe ocylecTBnseTcs BbiBOA 06Lwen nHdopmauum no paboTe cTaHumu.
Haxumas kHorku [Beepx] 1 [BHU3] BO3MOXHO NPOCMOTPETL AOMNONMHUTENBHY MHMOPMaLMIO B 3TOM OKHE.

MepBoe OKHO - OTOOpaxeHUe YPOoBHS BOAbI B €MKOCTW, B 3aBUCUMOCTM OT TUMa MUCMNOSb3yeMblX AaTYMKOB YPOBHS.
[nsa pexuma gpeHaxa u pexuma Hanvea BbIBOOATCS Pa3Hble PUCYHKN.

a) npu eHaxe

ABTOMaTVIHe6CKV|l7| A E '\"l"'""l E MH 04 nioH 23:14 m E Tull'l E IMH 04 nioH 23:14
pexum paboTbl
1.CocTosiHue MuratoLumit 3Ha4ok 1.CocTosiHue
npeaynpexaeHns
06 npegasapuitHon
cuTyauun

ABapuitHbIn ypoBeHb(nepenpys)
YpoBeHb 4(BkntoyeHne 3-ro Hacoca)
YpoBseHb 3(BKMioYeHre 2-ro Hacoca)
YpoBeHb 2(BkntoyeHune 1-ro Hacoca)

YpoBeHb 1(0TKMioY. BCEX HacocpB)

3Hayok Hanuuus
MeLuarnku unu knanaxa
(MeLuarka BkroveHa)

3afaHHble B yCTaHOBOYHOM 06K faTymk Pab6ouvre Hacocbl: PeanbHbIi 3Havok Hanuuus Pabouve Hacocbl: [atynku ypoBHs
MEHIO YPOBHU XUAKOCTU ‘cyxoro’ xoga, 1 - BKITIOYEH, YpOBEHb BOAbI MeLuanku unu knanaxa 1,2 - BKITHOYEHDI, BOAbl B @MKOCTH
ecnu 3afencTeoBaH 2,3 - OTKIIOYEHbI B eMKOCTU (MeLLanka oTkroYeHa) 3 - OTKIOYEH 1 nx o6o3HaueHne
BbIGpaH aHanoroBbIi 4aTYNK YPOBHS BbIGpaHbl ANCKPETHbIE AaTYMKN YPOBHSA

a) Npu HanuBe
AsTOMaTU4ECKUI

pexvm paborel IN &9t &k MH 04 vioH 23:14 EN & .l & M 04 vion 23:14

1.CocTosiHue MuratoLumit 3HauoK 1.CocTosiHue
npeaynpexaeHns
06 npeaasapuiHoi

u cuTyaumumn

Pabouve HaCOCbI
1 - BKITHOYEH, /]
2,3 - OTKMoYeHb!

. . OB gaTumk [aTtunku ypoBHSI
O6wwi gaTymk 3afaHHble B PeanbHbin ‘cyxoro’ xoaa, BOAbI B MKOCTU
‘cyxoro’ xopa, YCTaHOBO4YHOM MEHIO ypoBeHb BOAbI ecnu 3aaeicTBoBaH 1 ux obosHaveHne
€ecnv 3aAeCcTBOBaH YPOBHU XWAKOCTU B eMKOCTU
BbiGpaH aHanoroBbIv A4aT4yvMK YPOBHS BbiGpaHbl ANCKpeTHbIe AAaTYMKM YPOBHA

N 8 ¥l T NH 04 vion 23:14

Mpu panbHenwem HaxaTnm KHonku [BHN3] Byaet oTobparkeHO OKHO COCTOSIHMS
HaCOCHOW CTaHLUM 1 NOCHea0oBaTeNbHOCTbIO BKIOYEHUS 3a4eCTBOBaHHbLIX
Cxema BKNtoYeHus 3.1-2 HaCoOCOB.

HacoCcoB:

COCTOHHMe CTaHLlMM TeKymaﬂ nocnenoBaTeribHOCTb BKIKOYEHUS,
OI'IOpO)KHeHI/Ie €eMKOCTU no nepsbiM Byaet BkntodeH M3, 3atem M1, 3atem M2
3aJaHHOMY anroputmy

1.CocTosiHne

[anee, npu HaxxaTnm kHonku [BHM3] ByaeT oTobpaxkeHo OKHO NpeaynpexaeHuin oo npegaBapuiiHbIx cuTyaumsax. MNpy Takux
CUTYyaLMsX Ha NepBOM 3KpaHe OyaeT 0TOOpaXKeH MUratoLL M 3Ha4Y0K .

Id & ¥l & MH 04 vion 23:14 Id & ¥l & My 04 mion 23:14

1.CocTosiHue 1.CocTosiHue B cnyuvasax, TpebGytowmnx
B BMellaTeNnbCTBa NepcoHana, B 9ToM
Mpeaynpexaenms : Npeaynpexaenns : OKHE MOSIBMSATCH 3HAYKN C KPaTKUM
onMcaHneM HeyCrnpaBHOCTH.
MpepynpexpeHni Het BO3MOXHO OAHOBPEMEHHOE
oTobpaxeHue 10 6 3HAUKOB.
=] ]|

MOFYT BbIBOOAUTbLCA creAyrouwme npegynpexaneHus:

"Mepenus" - NepenvB (aBapunHbIA YPOBEHb)

"KoHndnukt OY" - HenpaBunbHoe cpabaTtbiBaHWe Kakoro-nnmbo AUCKPETHOro AaTynka)
"Heucnp. dP1" - oTka3 aHanorosoro aaryvka gaeneHusa dP1 (ecnv pesepBHbin dP2)
"Heucnp. dP2" - otka3 aHanorosoro garyvka gaeneHusa dP2 (ecnu pesepBHbin dP1)
"ABapusa YIM" - aBapus ycTponcTsa nnaBHOro nycka

"Hekopp. Yp." - B yCTAaHOBOYHOM MEHIO HEKOPPEKTHO 3aaHbl 3HAYEHNs1 YPOBHEN
"O6wwun c.xoa" - He cpaboTan 3a4eCTBOBaHHbLIN OOLLMI AaTYUMK ‘Cyxoro’ xoaa

"TO Hacoca 1" - mogoLno Bpemsi TEXHUYecKoro obcnyxusaHms Hacoca 1

"TO Hacoca 2" - NoJoLINO BpeMsl TEXHUYECKOro obcnyxunsaHmsa Hacoca 2

"TO Hacoca 3" - NoOoLUNO BpeMsi TEXHUYECKOTo obcnyxmBaHUs Hacoca 3
“OxpaHa” - HECaHKUMOHMPOBAHHbIN JOCTyn(cpaboTana oxpaHHas curHanuaaums)
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I & ¥l g NH 04 vion 23:14 B3 ¥l & NH 04 vion 23:14 B oTom okHe npu aBapuiHon
cutyaumn 6yneT BbiBeAEH Kom M

pacwudpoBka aBapuum, BpeMs

1.CocTosiHue 1.CoctosiHue
=] - =

ABapuiiHble cUTyauum : % ABapuiiHble cUTyaLum % BO3HUKHOBEHUA, U oOXuagaemoe
=) =

04.06.2017 23:10
Er.02 lNMoHuXeHune HanpsikeHus
Bpewms cbpoca:
yepe3 03 muH. 05 cek.

Bpemsi cbpoca AaHHoM aBapum.

ABapUHbIX CUTYauuii HET
MoppobHee - cM n.2.14 “ABapuiiHble
CUTYaL N N MHOUKALMS OLWNGOK”.

EH®tYa o IMH 04 nion 23:14 PRTRME: IMH 04 nioH 23:14

Mpu ganbHelrweM HaXxaTnm KHOMKK

1.CocTosHue 1.CocTosme d [BHus] Gyner oTOGpPaxXeHO OKHO
CYETYMK BOZb (u3) CYETYMK BORbI (u3) cderTdmKka pacxoaa BOAL C
UMMYSbCHBLIM BLIXOLIOM.
999999, 999 999999, 999 MoppobHee - cm. n. 2.10.2 CyeTuunk
He Bbi6paH Bxog DI.X i Bxoa DI.10 10n/umnynse n pacxoaa BoAbl.

e ¥l @ MH04 mon 23:14 I B3 ol @ MHO04 wion 23:14 MpV AANbHELIEM HAXATUN KHOMKA
1.CocTosHue 1.CocTosHue [BHu3] Oymer oToGpaxeHo OKHO

M cuyeTyMKka ONEKTPOIHEpPruum c
AMNEKTPOCHETHMK (kBr) MNEKTPOCYETYMK (kBT) MMy TIBCHBIM BBIXOTIOM.
999999, 999 999999, 999 Moppo6Hee - cm. n. 2.10.3 CyeTunk
He BbIGpaH Bxoa DI.X | Bxoa D11 1000 umn./kBT i SEKTPOIHEPTUN.

Yl g MHO4 wion 23:14

B nocrnegHem OkHe BbIBOOMTCA MHOpMaLMs O MOLENN YCTPOWCTBA, 1.CocTosHMe

Bepcum MO n gate BBoga MK4 B akcnnyartauuio. ] =
[ata BBOAA B 3KCMnyaTauuio onpeaenseTca asTomaruyecku, nocne 12 _WHOOPMAUUA:
YacoB paboTbl NOOOro MOAKMOYEHHOrO 3SneKkTpoaBuratTens (3HadeHve Mopenb :  MK4.00
nboro cyeTyMKa MOTOHaCOB NPEBLICKNO 12). Bepcna O : 1.66
Beoa B akcnn. : 02/06/2019 . u

2. Napamertpel I & tal & NH 04 vion 23:14

2.MapameTpsl | 2
B JaHHOM OKHE OCYLLIECTBSIETCS BbIBOL, 3HAUEHMNIA SMEKTPUYECKMX 28 =
napaMeTpoB W COCTOSIHME [OUCKPETHbIX W aHalloroBbiX %64 N
BXO[10B/BbIXOLOB. 2 6 4 226.3
A A 2 . 2266 U,
Mepekoc | 05B Vv
@ € Tl @ 1+ 04 vion 23:14 [ reeeetopE )
HanpsixeHue ceTu =

2.MapameTpbl

/ |

AnanoroBbii gatumk dP1 4...20 MA CpefiHee HanpsikeHne  3HadeHne nepekoca  [lnanasoH 3aluuTel
[nanazon: 0.00 - 6.00 m no 3-M thasam (ha3 no HaNPAKEHMIO 1o HaNpPsKeHMIo

wa|  19.62 w| 552]

CocTosiHue: ucnpaBeH
i = Tun curHana aHanorooro aartymka (0...20 nnm 4...20 mMA), ero gnanasoH 1
I & Tl & Mn04 mon 23:14 eVHMLA M3MepeHUs ::;a,qaech B YCT@HOBOYHOM MEHIO.
HaeneHne B M(6ap)(%) paccunTbiBaeTCH, UCXOOA U3 HUXKHETO U BEPXHEro
2.MapawmeTpbl 3HaYeHUi AnanasoHa UaMepeHmst.

OwanasoH: 0.00 - 6.00 m

412

CocTosiHue: ucnpaseH

Ecrn B YCTaHOBOYHOM MEHK 3aJaHO CMelleHune '0" TOYKM KaXgoro garymka
(rny6|/|Ha KOJ'IO}J,LI,a), TO 3Ha4YeHuMe peanbHOro YypOBHA Ha 3KpaHe
<1.CocTtosiHMe> paccyMTbIBAETCA C YY4ETOM 3TOM BEMUYMHBLI. B 3TUX OKHax
BennynHa cMelleHNA He Y4NUTbIBaeTCA.

MA M

AHanoroBbi gatunk dP2 4...20 MA }
=]

[anee oTobpaxatloTcs OKHa C COCTOSIHNEM KOHPUTypupyeMbIX AMCKPeTHbIX Bxogos DI.1 ... DI.11.
BbIBOOATCA 3HAYKM C COCTOSIHMEM BXOAA (3aMKHYT/pa3oMKHYT) 1 (OYHKLUS BXOAA, T.€. KaKoW AaT4MK NOOKMYEH K JaHHOMY
Bxofy. PyHKUMS BXxOAa M TUM KOHTaKTa Aarymka (H.0. Unun H.3.) 3a4aeTcsi B yCTaHOBOYHOM MEHHO.

DI.2 - YpoBeHb 2
DI.3 - YpoBeHb 3
Dl.4 - YpoBeHb 4

DI.6 - OxpaHHas curHanusaums

DI.7 - BHewwHee ynpasreHue
DI.8 - BHewwHss aBapus

DI.10 - CyeTumk BOAbI, UMMYIbChI
DI.11 - CueTumk aHeprum, UMnysbCbl

= =] =)
DI.1 - YpoBeHb 1 i DI.5 - Asap. ypoBeHb ! D1.9 - Mepekntoy. Py4Hoit/AsTomar !
I=] =] =

HBEE
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[anee otobpaxaeTcs OkHO ¢ cocTosiHMeM koHdurypupyembix pene K1 ... K10. BbiIBogaTcs 3Hauky ¢ COCTOSTHUEM pene
(BKMIO4YEHO/OTKIIOYEHO) 1 DYHKLMS pene, T.e. NPY KaKOM COBbITUM OHO AOMKHO BKIMOYUTLCS.
®yHkumna pene K1-K6 - ynpaeneHue koHTakTopamu, Bkntodatowmmu gsuratenn M1...M3. Pene K7 - pene BkntodeHns YT
(npn nepemeHHoM MacTtepe) unu ynpasrneHve meluankon(knanaHom aspaumun). PyHkumsa pene K8 ... K10 3apaetcs
nonb3oBaTernieM B yCTaHOBOYHOM MEHIO.

I & Yl & NH 04 nion 23:14 I 9 Y.l &b MH 04 uioH 23:14 I & 1.l &b NH 04 uion 23:14

2.MNapameTpsli 2.MapameTpbl 2.MNlapameTpbl
= =] [=|
ml. Pene K1 - v w1 ml. Pene K5 - v V3 ml. Pene K8 - MNMutanve nogaHo
npaBneHve npasnexHue
Pene K2 - P Pene K6 - P Pene K9 - ABapuitHbIi ocTaHOB
EII Pene K3 - Pene K7 - He ucnonbayetcs Pene K10 - Mewanka 1/0
Ynpaenenvne M2
Pene K4 -
1| =] I~}

3. HACOC 1

3Hauok pexuma I &3 Fal & M1 04 nion 23:14
4' HACOC 2 AHTU3aKNMNHUBAHUA 3. HACOC 1

CpepHuii Tok
| —

5. HACOC 3

Cnoco6 nycka:
MM - npamon nyck,

YN - nnasHbIn nyck,—_ | Curan gatunka

B faHHbIX OKHax ocyllecTBnsieTcss  AY-“ssesga-tpeyronbink’  [PAY WAV || TB || ==« ||G.KBJE| [ obuero ‘cyxoro' xona
BbIBO 3Ha4YeHun ANeKTpn4eCckmnx ‘omup.au/e HaXkaTus KHOMKU “CTOI'I\
napameTpoB ABWraTeneil HacocoB. Cocrostute —/ i
wacoca  ABapuitHblii curHan  CurHan neperpeBa  CwrHan aamblkaHys
Hacoca ABUraTens (yTeuKm) Ha kopryc

[ &3 tul kb 1104 vion 23:14 | | N B9 Yl "t M 04 vion 23:18 | B aToM okHe npu  aBapuitHoi
3. HACOC 1 3. HACOC 1 cutyauun OyaeTt BblBEAEH KOA U
pacwndpoBka aBapuu, BpeMs
BO3HUKHOBEHUSA, W OXupaemoe
BpeMsi cOpoca AaHHOW aBapuun.
MoppobHee - cM n.2.14 “ABapuiitHble
CUTYaLMN N MHOUKALMS OLWNOOK”.

04.06.2017 23:15
Er.02 lNnMoHmxXeHue ToKa
Bpewmsi cbpoca:
yepes 03 muH. 05 cek.

ABapUNHbIX CUTYyaLMi HET

= ’a =
ABapuiiHble cuTyaumum : ‘ ABapuiHble cutyauum ‘
| =l

2 [anee BbIBOOUTCHA OKHO C 3HA4YeHWUsIMM TOKOB Auratens no gasam A u C,
25, cpenHero Toka 1 nepekoca ¢as.
221 A B aTOM OKHe Takxe BbIBOAATCA 3HAYEHUA MUHUMAarbHOIO 1 MakCUMarnbHOro
22.4 226 I, TOKOB 3alyuThbl, 3aaBaeMbIX MOMb30BaTENeM B YCTAHOBOYHOM MEHI0 OIS
Mepekoc | 7.5% \
/ g |l

Kakgoro apurartens.

CpeaHuit Tk 3HadeHue nepexoca [IuanasoH sawmTbl .
1o 2-M haszam a3 no Toky 10 TOKy E E T.llll E MH 04 nioH 23:14
Mpy panbHenwem HaxaTum kHomku [BHU3] OyayT oTobpakeHbl OKHa CO CYeTYMK NIOKaNbHBII
CYETYMKaAMM KONMYECTBA MNYCKOB ABUraTers U BpeMsi HapaboTku. (cBpackiBaembii)
Bpems HapaboTKn 1 KONMYECTBO MYCKOB MOXHO OBOHYNuTbL B NyHkTe “CHpoc 14 959
napamMeTpoB” yCTaHOBOYHOIro MeHo MK4. :
3anyckos: Motouac!:

Mpu ganbHenweM HaxkaTum KHonku [BHM3] ByaeT oToGpaXkeHO OKHO CYETYMKA KOMNMYeCcTBa NyCKOB ABUraTesns 3a TeKyLui
yac.

(PRTRME: MMH 04 nioH 23:14 PRTERME: MMH 04 wioH 23:14
3. HACOC 1 3. HACOC 1 t
3anyckoB 3a TeKywmit yac i 3anyckoB 3a TeKyLwMi Yac i
B aBTOMaTU4eckoM pexume” B aBTOMaTM4eCKoM pexume”
5 20
Ocranocs 5 nyckos 13 10 n OrpaHnyeHuit No KON-BY HeT. u

Ecnn B yctaHoBouHOM MeHio B pasgene [3.HACOC 1...2...3]-->[Konuyecmeo nyckoe e yac] 3ajaHO HeHyrnesoe
3HayeHne, B OkHe OyneT oToOpaKeHO KONMMYEeCTBO YXKEe MPOM3BEAEHHbIX 3anyCKOB M KOMMYECTBO OCTaBLUMXCS. [lpu
NpeBbILLEHNN KONMYECTBa 3anyckoB, paboTa ABuratenst GriokMpyeTcst 4O OKOHYaHWSA TEKYLLEro Yaca.

MoppobHee 06 ncnonb3oBaHun - cM. Pasgen 2.5.6. “HacTpoiika 3awmuT”.
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Mpu panbHenweM HaxaTun KHonku [BHu3] Gyaer oTobparkeHO OKHO COCTOSHMSA 3aluWThl OT 3aKNMHUBAHWS ABUraTens
Hacoca npu AnuTenbHOM npocTtoe. Ecnn 3awuta He akTMBMpOBaHa B YCTAHOBOYHOM MEHKO WIN BKIKOYEHO py4HOE
ynpaBneHue, B OKHe COCTOsIHWSA ByaeT BbiIBEAeHa COOTBETCTBYHOLLAA HAAMUCH:

B Yl @ nmHodwmon23:14 (G B “Fanl sk w04 mion 23:14 B “Foall @ 104 mon 23:14
3. HACOC 1 3. HACOC 1 3. HACOC 1 }
3awmTa oT 3aKNMHMBaHUA ¥ 3awuTa oT 3aKNMHMBaHKA S 3awuTa oT 3aKNMHMBaHUA ¥
B aBTOMaTU4Y€CKOM pexume: B aBTOMaTU4Y€CKOM pexume: B aBTOMaTU4Y€CKOM pexume:
OTknioyeHa. He 3apaHo PyuHoe ynpaBneHue. [0 NPUHYAUTENBLHOIO 3anycka
BpeMs NpPocTosi B yCTAaHOBOYHOM MEHHO 3awura oTKnYeHa. octanochk 11 yac. 57 MuH.
]|

B aBTOMatnyeckom pexume mnpu UCMonb30BaHWWM OAHHOW 3aluTbl B OKHe Byaer oTtobpakeHO BpeMs [0 Oo4epenHOoro
KpaTKOBPEMEHHOrO NMPUHYAUTENBHOMO BKIHOYEHUS ABUraTens B Yacax U MuHytax. Psgom c 3Hadkom gguratens Oyoet
BblBEEH MUTalOLLINIA 3HA4Y0K (1:. MogpobHee o npumeHeHUK - cM. Pasgen 2.5.6. “Ucnonb3oBaHne 1 HacTpoka 3almT”.

Mpu panbHewwem HaxaTumn kHornku [BHM3] ByaeT otobpaxeHo okHO [laTtymka TemnepaTtypbl ABUraTens.

o Muo4mon23:14 || IGA B Fall &k Muo4mon23:14 || IGA B “F.ull &

MH 04 wioH 23:14

& &l

3. HACOC 1 3. HACOC 1 3. HACOC 1
TEPMOOATUYMK TEPMOOATYMK TEPMOOATUYUK i
Tun: | He ucnonbayertcs Tun: | PTC-tepmucrops Tun: | PTC-tepmuctop |
. . 25R 34K 10K
>
R yenw: | >10 xOw Ruen: | 10490m+, | K3 IETO2VN NEPETPER NOSaN
1| CocTosiHue: ucnpaBeH u u
Tun TepMmoaaTynka LLIkana coCTOSHMA B 3aBUCUMOCTY OT CONPOTUBNEHUA
E E Tﬂlll E MMH 04 nioH 23:14 11 €10 COMPOTUBIEHME Kypcopom ykasaHo TekyLiee COCTosHe

3. HACOC 1

B nocnegHem okHe nomnb3oBaTento 4aeTc BO3MOXHOCTb BbIBECTU TEKYLLMN
Hacoc u3 paboTbl, HanpuMep, AN NPOBeAEHNs TEXHUYEeCKOoro obcnyxuBaHus
WM peMOoHTa.

Mpu anutensHom (6onee 3 cekyHa) HaxaTum kHonku [HASA[] Hacoc Bynet
BblBeAEH U3 aKcnnyataumn. Pabota ApyrMx HacocoB M CTaHUMWU MpWU 3TOM He
HapyLwwaeTca. inutensHoe HaxaTtune kHonku [BBO[] 3apericTByeT Hacoc B paboTy.

E - BbIBECTU U3 3KCnnyaTtaummn

Mcnonb3oBaHue Hacoca l
- 3afeicTBOBaTh u

6. AOMN.O6OPYOOBAHUE

B nepBoM OkHe 0TOGpaxxaeTca COCTOsIHME MeLuarnku (KranaHa aspauun) npu pexvmMe gpeHaxa.
Ecnu BbiGpaH pexxum Hanuea, MeLuarka (knanaH aspauun) B paboTe He ncnonb3yeTcs, B OKHe OyaeT BbiBe4eHO coobLleHne
“‘Mewanka(knanaH) B paboTe He ncnonbayercs”.

I & ol ik NH04 vion 23:14 | | I B ol T MH 04 vion 23:18 | | G 9 “F .l & MH 04 wion 23:18

6. 1ON.OBOPY1OBAHUE

Mewwarnka (knanaH)
B paboTe He ncronb3yeTcs

1. Mewanka (knanaH) ‘
=]

6. 10N.O6OPYOOBAHUE

1. Mewanka (knanaH)
ABTOM. BKINIOYEHUE NO Tarimepy

BbIxogHoe pene:

d A

6. 1ON.OBOPYNOBAHUE

ABTOM. BKIOYEHWE MO Tarimepy

BbIxoaHoe pene:

OTKIOYEHAa, A0 BKITYEHUA 16 MUH. |

OTKI0YeHa, py4YHoe yrnpasrieHne |

(=
1. Mewanka (knanaH) ‘
=)

B paboTe He ncnonbayercs

YCTpOWCTBO NNaBHOro nycka %
=)

YT B pabote He Ucnonb3yeTcs.

B ycTaHOBOYHOM MEHI HU Ha OOHOM W”3
nsuratenen HeT cnocoba nycka “lMepeMeHHbIn
Mactep”.

I & ¥l & 1104 vion 23:14

6. 1ON.OBOPYOBAHUE

2. YCTPOMCTBO NNaBHOro nycka

2. YCTpOWCTBO NNaBHOIO nycka
CocTtosiHue:

2. YCTPOWMCTBO NN1aBHOro nycka
CocTosiHue:

OXunagaHue KoMmaHabl 3anycka

OoXunaaHue KomaHabl 3anycka

He 3aAaHo pene c6poca aBapun

B ycTaHOBOYHOM MeHI0 XOTsl Gbl Ha OAHOM U3
Asuvratenei 3agaH cnocob nycka “lNepemeHHbiIn
MacTtep”. Tarxke 3agaHbl Bxog asapum YT n
pene ans cépoca aBapuu.

YMM rotoso k pa6oTe.

[lBuraten ¢ yctaHoBneHHbIM cnocobom
nycka “lMepemeHHbIii Mactep”

[InckpeTHblit Bxoa MK4, Ha koTopbii

B ycTaHOBOYHOM MeHI0 XOTsl Gbl Ha OAHOM U3
ABuratenein 3agaH cnocob nycka “lMepemeHHbIn
MacTtep”. 3agaH Bxon aBapuu YII1, He 3agaHo
pene ans cbpoca aBapum.

YN rotoBo k paboTe, HO Nocne BO3MOXHOMN
aBapum OHO HEe CMOXET NPOJOCIMKUTL paboTy A0
BMelLLaTeNbCTBa onepartopa .

MoakntoyaemMble Hacoch!: 1,2 & | | — npwxoaur curvan asapmt Y
Bxopn asapum YIM: DI.8 = | MogpobHee o cnocobax nycka - CM.
BeixogHoe pene MK4 ans 251"B »
Pene c6poca aBapuu: K9 =—+1+— n.2.5.1"BapuaHTbl BKIOYEHNSA Harpysku”.

8

cbpoca aBapuu Y
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B naHHOM OkHe BbIBOAMTCS COCTOsiHUE 1 napameTpbl nuHum ceasu ¢ MNK(MJK) nnm coctosHne GSM-moaema.

= b MHO04 voH 23:14
7.CBAsb
Anpec B ceTut : 1
Mopr: [ 19200, N, 8,1

I'Ionyquo NaKkeTos :
OTI'IpaBJ'IeHO NaKkeTos :

64200
11158

(PRT] 1)

MH 04 nioH 23:14

7.CBAA3b

Rx: 01 03 00 00 00 02 C4 0B
Tx: 0103 04 00 05 00 01 2B F2

[MH 04 nioH 23:14

et o

7.CBA3b

TMpou3ssoanTEnb:
Mogenb:
Certb:

Operator

=1}
Corp. name
Model name

1|

C: | Bcem (nomalunss)...

Ecnun BbiGpaH npotokon cBAsn Modbus RTU nnu ASCII, otobpaxatotca agpec
yCTpOIZCTBa B CeTun, napamMmeTpbl nopta nepenadyn pOaHHbIX U KONMYEeCTBO
MNPUHATBLIX N NepefaHHbIX NakeToB AaHHbIX.

Mop nakeToM crnefyeT NOHMMAaTb CTPOro ONpefeneHHy NocrneoBaTenbHOCTb
6anT cornacHo npotokona Modbus, nony4eHHyto nnm otnpasnexHHyto MK4. Mpu
npueme nNakeToB cHNTaETCA Ka)K,ELbII7I I'IpaBVIJ'IbeIIZ I'IpVIHﬂTbIVI nakeT, He3aBUCUMO
OT agpeca yCTponcTaa.

C6poc CYeTYMKOB MaKeTOB OCYLLECTBNSAETCA HaxaTuem W yaepXaHuem B
TeueHue 2-3 cekyHa kHonkm [HA3A].

Mpn HaxaTum kHoMku [BHK3] Byaer oToGpaxeHO OKHO MOHWTOPMHIa NakeToB
OaHHbIX, rae otobpaxaeTcsa nocrneaHuii NPUHATBINA NaKeT AaHHbIX 1 oTBeT MK4.
Mpw HaxxaTum kHonkv [HASAT] BbIBOA AaHHbIX Ha 3KpaHe NpuocTaHaBnMBaeTcs,
npwv HaxkaTtum [BBOL] - BbiBOA BO306HOBNSIETCS.

Mpn BbIGOpe npoTokona ces3n - “GSM(AT-koMaHabl)’, B AAHHOM OKHe
BbIBOASATCA cocTosiHMe u napametpel GSM-mogema, wcnonb3yemoro Ans
nepegaqn KOPOTKMX TEKCTOBbIX coobLieHni (sms). BoamoxHa nepegada sms
npu BO3HMKHOBEHWUM/COpPOCE aBapuiiHbIX CUTyauui, COOBLLEHUS OXpPaHHOW
CUrHanM3aumum n CMC ¢ 3HaYeHNSIMM CHETYUKOB BOAbI 1 SNEKTPOIHEPTUM.

Mpu HaxaTum kHomku [BHM3] OyaoyT OTOOpaxkeHbl MOcneaylline OKHa C
MHopmaLmen.

(P T ff~

7.CBAA3b

MH 04 nioH 23:14

(P T R f

I & .l ik 1H 04 vion 23:14

7.CBA3b

1.CBAA3b

=] =} =)
. Paccblinka nokasaHumn
Mopr: [ 19200,N, 8, 1 | CHETUMKOB: Her Mony4eHo SMS: (e |
Otnpaska sms: OHu paccbanM:| He 3apaHbl | OtnpasneHo SMS:
Tene'-(li?gn:aﬁl +7 800 800 80 80 | Bpems paccbinku: @ - ¢bpoc c4eTHMKOB
=] =} =l

& &l

ik MH 04 vion 23:14
7.CBA3b
Cnucok HeoTnpasn. SMS l
=]

23:10 Pab6ota BoccTaHoBnEHa
23:05 Asapus #2

- - --MycTo- - - -

- - --MycTO- - - -

- - --MycTO- - - -

8. HegenbHbIN Tanmep

B nocnegHem OkHe BbIBOOUTCHA CMMUCOK HEOTMNpaBneHHbIX cMmc (5 3anucent),
XpaHswwmxcs B namatn MK4. Bpems nx xpaneHus orpanmdeHo 30 muHyTamu. Mo
NcTeYEeHre BpeMEHN XPaHEHNS!, CMC CTUPAKOTCH U3 MaMsTy.

MoppobHee - cm. Pasgen 2.7 “Ucnonb3oBaHne GSM-mogema”.

B paHHOM OKHe BbIBOAUTCA COCTOSIHME W MapameTpbl HedenbHOro Tanmepa. [JocTyneH npocMoTp WM pedakTMpoBaHue
YyeTbipex NporpaMm paboTbl, 0603Ha4YeHHbIX Ha 3kpaHe kak Tavvep 1 ... Tanmep 4.

@ &3 Y.l & MH 04 nioH 23:14
8. HEN.TAUMEP
TAVMEP 1 - oTknoueH
TAVMEP 3 - oTkrntodeH
TAVMEP 4 - oTknioueH
I &t & NH 04 nion 23:14

8. HEQ. TAUMEP

Bpewms BkntoveHus 06:00
Bpewms oTknoyeHuns 07:20
OHn Hepenu ml | 1 1] [m
T2 BbixogHoe perie pene K8

MepemelleHre Kypcopa No NyHKTam OCYLLEeCTBNSAETCHA KHonkamu [Beepx]
[BHKM3], nepexod kK MPOCMOTPY M WM3MEHEHW BbIOpaHHOW nporpaMmbl -
HaxaTtune kHonku [BBO[].

MepemelleHne kypcopa no MonsM OCyLecTBNseTca kHonkamu [Beepx]
[BHM3], nepexoa k pegakTMupoBaHuMio Nong - Haxxatue kHonku [BBOL].

Bbixog n3 pexxuma - Haxkatune kHonku [HA3AL].

MoppobHee o paboTe Tarimepa - cM. Pasgen 2.12 “HepenbHblivi Taivep”.
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B LaHHOM OKHE OCYLIECTBMAETCS WCMofb3oBaHWe W KoHTponb oxpanHon | Il ik ™.l & MH 04 vioH 23:14
curHanmsaumm obwbekta. Ecnu B yctaHoBodHOM MeHo MK4  oxpaHHas
CUrHanuMsauunss He 3agencTBOBaHa, TO Ha 3dKkpaHe oTobpasutcs
COOTBETCTBYOLLAA HAAMUCh.

Ecnu oxpaHHas curHanusauus 3agencTBoBaHa, Ha 3kpaHe oTobpassaTcs
CTPOKM C TEKYLLUM CTaTyCOM CUrHanm3aumm n COCTOsSSHUEM AaTynka(-oB) ABepU

9.CurHanmsauus

OXpaHHaﬂ CuUrHanusaumsa
OTKMo4eHa B yCTaHOBOYHOM

UMV OXPAHHOTO Wnenda. meto MK4.
E E T,|||| E [MH 04 nioH 23:14 BO3MOHbI CrieayoLLmMe COCTOAHMNA:
9.CHrHanu3aums - CHSITa C OXpaHbl;
: - MOCTaBneHa Ha oXpaHy;
- OXUAaHVe 3aKpbITUS ABEpU;
Craryc: | CHATA C OXPaHbl - HECaHKLVIOHNPOBAHHbIN JOCTY.

Jaran | He cpaBoTan

CocTosiHve gartyuka:
- He cpaboTan (aBepb OTKPbITA);

@ - YcTaHoBuTL/CHATL - cpaboTan (aBepb 3akpbiTa). E & £l & N+ 04 wion 23:14
1 -
9.CurHanusauma

Mpwn HaxaTtum kHonky [BBOL] Ha skpaHe MOSABUTCA MEHI0 NMOCTAHOBKWU/CHATUA
curHanmsauun. Heobxogumo BeiGpaTh HYXXHbIV MYHKT 1 HaxaTb kHonky [BBO[].
CwvrHanusaums 6yaeT yCTaHOBMEHa Unu CHATa. )
Moapo6Hee 06 ncnonb3oBaHuK - cMm. Pasfgen 2.6 “Vcnonb3oBaHne oxpaHHoW CHATb G OXpaHl

curHanusaumn’.

HoBeI cTatyc:

Mocne ycTaHOBKU curHanusaummn npy oTKpbITUM ABepu nonb3osatento aaetcst 20 cekyHA NSt CHATUA CUrHanusaumm ¢
oxpaHbl. Ecnu nonb3oBatenb He ycnen CHATb CUrHanmu3auuio C OXpaHbl, CTaTyC CuUrHanmM3auuM W3MEHWUTCS Ha
“HecaHKUMOHMPOBaHHbIN JOCTYN”.

Id &9 .l &b M1 04 nion 23:14 ByaeT BKMOYEH NPepbIBUCTbIV 3BYKOBOW CUTHAI 40 CHATUS CUTHaNM3aLmMm C oXpaHbl
9.CurHanusaums N ee oTknioueHus. B okHe <1.CocTosiHMe> MOSIBUTCSH NpeaynpexaeHne o
cpabaTbiBaHUM cUrHanmaaumu. [lanbHelilee oTKpbITUE/3aKpbITUE ABEPU HE BIMSAIOT

Craryc| HecaHKunoHup. goctyn | .
= Ha ee cTaTyc. Tak Kak BCe KOHCTaHTbl XPaHSATCS B 3HEProHe3aB1CMMOil NaMAaTy, TO
[ ecpaGoran |
flaranc] __we cpaboran COCTOSHUE CUrHaMM3aLmMn He U3MEHSETCS MPY BhIKITFOYEHUN/BKITIOYEHUN MTUTaHUS

MK4.
@ - YctaHoBUTL / CHATL

10. HacTpownku

E & il gk M= 04 vion 23:14

10. Hactpowiku

B 4aHHOM OKHe BbIBOAMTCSI MEHIO, B MyHKTax KOTOPOro OCYLLECTBISAETCS
Mactep 6bicTpoit HacTpoiikn HacTpoKa Bcex OCTYMNHbIX napameTpos MK4.

YCTaHOBOYHOE MEHI0

M M HUe K MO NYHKTaM MeH TBINAETCA KHOMKaMu
Kanu6poBka curHanos epemellieHne Kypcopa rno nyHkTa €HI0 OCYLLEeCTBNAETC! onka

[Bepx] [BHUM3], nepexon k BbIOpaHHOMY MYHKTY MeHI0 - kHonkowv [BBOL].
3awuTta napameTpos

B nyHkTe “MacTtep GbiCTpOM HacTPOMKW’ MOMb30BaTENO B peXUMe Auarora npegnaraeTcsd HacTpOUTb OCHOBHbIE
napamMeTpbl CTaHLUMW, BKITKOYas aBTOHACTPOMKY TOKOB 3alumT ansa gsurateneit. MogpobHee - cm. Pasgen 2.13.1 “Mactep
ObICTPOI HACTPOWKM NapaMeTpoB”.

B nyHkTe “YcTaHOBOYHOE MEHIO” MOMb3oBaTento npeanaraeTcs CaMOCTOSITENbHO YCTaHOBUTb BCe HeobXxoguMmble

napametpsl. NMogpobHee - cm. Pasgen 2.13.2 YcTaHOBOYHOE MEH0™”.

MyHkT “KannbpoBKa curHanoB” npegHasHaveH A1 TOYHOM NoacTpovikn namepsieMbix MK4 3HaueHWI TOKOB, HanpskeHNi
1 3HAYEHWIA aHANoroBbIX 4aTYMKOB YPOBHSA UITN AABIEHNSI.

KannbpoBka BbIMOMHAETCA Ha 3aBO4E-M3rOTOBMTENE WM B CEPBUCHOM LIEHTpE creuuanuctamum Ha TOYHOM
n3MmepuTensHoM obopyaoBaHun. [locTyn nonb3oBaTento K MEHI0 KanmbpoBku 3akpbIT. [INs Bxoga B AaHHOE MEHIO B NMyHKTe
“3awmta napameTpoB” HEO6XOAMMO BBECTW UHXEHEPHBIN Naposb, MOcrne BBoAa KOTOPOro 6yaeT OTKPbIT AOCTYM K PYHKLUMAM
kanmbposku curHanos. MogpobHee - cm. Pasgen 2.13.3 “Kannbposka”.

B NyHKTE “3awmTa napameTpoB” NonbL3oBaTeNem yCTaHaBnMBaeTCA NnaposfibHadA 3almta OT HeCaHKUMOHUPOBAHHOIO
M3MEeHEeHUA NapaMeTpoB CTaHUUN.

Moppo6Hee - cm. Pasgen 2.13.4 “Ucnonb3oBaHune NaporibHOM 3almThl”.
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11. )KypHan aBapuu

B paHHOM okHe ocyulectBnsieTcss npocmotp 20 nocrnegHuWx aBapUlHbLIX CUTyauui, CryyYmBlUMXCS B nioboMm n3
aBTOMAaTUYECKUX PEXMMOB. B py4HOM pexxrme 3anuncu B >KypHar He MPOUCXOANT.
Ha akpaHe oTobparkaeTcs cnncok 13 20 kpaTKux 3anunceit aBapuii.

[ &9t & MH 04 vion 23:14 KHonku [Beepx], [BHM3] - nepemelleHune
11.)XypHan aBapui

Kypcopa no cnucky. lNpu BO3HUMKHOBEHMU
HOBOW aBapUWHOM cuUTyauunm CAUCOK
cOBWraeTcss BHW3 Ha OAHY MNO3ULMIO.
ézgm‘:p%mgz’;’;mll_mme MocrnedHss no BpeMeHu aBapusi Bcerga
HaoxaTist KHonky [BBO] Gyner nepson B cnucke. Ecnn 3anuck
nycTas, B CTPOKEe BbIBOAMTCS MPOYEPK.

O6Lwas aBapusi cTaHUuM
01 “HenpaBunbHoe YepenoBaHue das”

CTpoka C 3an1cbio CoOOepXUT Bpems, AaTy U koA crnyymBLuencs aBapun. [MNpu Haxxatum kHonku [BBO[] BeiBoAMTCH Gonee
norHas nHgopmaums o JaHHOW aBapuun.

I & ¥l & MNH 04 nion 23:14 BblBoAMTCA paclundpoBka Koga asapuu, Bpemst
BO3HWKHOBEHUS 1 BpeMs ee cBpoca.
Ecnv Bpemsa BblAepXKW TMocre aBapuu ellle He

11.)XXypHan aBapuu

3anuck Ne: 02 3aKOHYMUIIOCb, TO B CTPOKe C BpeMeHeMm cbpoca” byaner
Homep neuratens (M1) Hagnmck “ewe He copoLueHa”.
[MoHwxeHne Toka
v kop asapum (02) @ Mpu ele oaHOM HaxaTum kHonku [BBO[] BbiBOASTCS
[ara: 04.06.2017r. 15:12 3HAYEHUS! HaMPSHKEHW U TOKOB [BUraTens Ha MOMEHT
Cbpoc: 04.06.2017r. 15:18 aBapun.
I &3 .l &b NH 04 vion 23:14 Mpw aBapuy ogHOro U3 Apuratenei B Tabnyue BbIBOAATCS TOKM No dhasam A v

C Ha MOMEHT aBapum.

11.XKypHan aBapuu

3anuck Ne: 02

[laHHbIE Ha MOMEHT aBapii: Mpu obLwen aBapumn cTaHUUN BbIBOAATCA CpeaHMe TOKU Tpex ABuraTtenen Ha

A(L1) B(L2) C(L3) MOMEHT aBapuu.
u,B| 227.3 228.0 227.7 I & tanl & MH 04 uion 23:14
LA 11~£’ 14.2 11.)XypHan aBapu
3anuch Ne: 01
Coxpanem 1o peraren o HaHHLle v MovenT anapy:
taaam A G ALY | B(L2) | c(13) |

U,B| 227.3 228.0 227.7
LA | 11.5 11.8 0.0
LN ] L=

O6Las aBapusa cTaHUUK.
CoxpaHeHbl cpegHue Toku
nsuratenen M1, M2, M3.

MonopobHee 06 aBapuiiHbIX CUTyaumsax cM. B Paszgene 2.14 “ABapuiiHble cuTyaumm u MHAMKauns owmook”.
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2.5 Pexxunmbl paboTbl
2.5.1 BapuaHTbl BKNIOYEHUSA Harpy3Ku

ACUHXPOHHbIE 3MNEKTPOABUraTenu ABMASIOTCA CaMbIMU PacnpoCTPaHEHHBIMU MOTPEOUTENAMU SNEKTPOIHEPTUN B MUPE U
MCMONb3YHTCA MOBCEMECTHO, HAYNHAs OT ObITOBbIX YCTPOWCTB M 3aKaH4YMBasi KPYMNHbIMU NPOMbILLIIEHHBIMU YCTAaHOBKaMMU.
MK4 no3BonsieT ocyLecTBASATL pa3nuyHble CNocoObl UX MycKa, KaXabli U3 KOTOPbLIX UMEET CBON 0COBEHHOCTH.

B MK4 Tpu HesaBuMCKMbIX KaHana ynpasneHus asuratenamu M1...M3, ang kaxxgoro 13 HUX BbINONHAETCA MHAMBUAYanbHas
HacTpowika. B kaxxaoM kaHarne MoXeT ObITb 334e/CTBOBaHO OAHO Unu ABa yHuBepcanbHbix perne K1 ... K10 ans ynpasneHus
koHTakTopamu n YTl (B nyHkTax [KoHguaypayus]-->[®yHKkuyust yHusepcasibHo20 pesie Kx] yctaHoBoYHOro MeHo MK4).

Ons puratens M1 3agaHel pene K1(dyHkuus "KoHtaktop M1.1") n K2(dyHkums "KonTtaktop M1.2"). Ons asuratenst M2
3apaHbl pene K3(dyHkumsa "Kontaktop M2.1") u K4(dyHkumsa "KoHTaktop M2.2"). Ona asuratens M3 3agaHbl pene
K5(dpyHkums "KoHTaktop M1.1") n K6(dbyHkums "KoHTtaktop M1.2"). Ons BkntoveHus YT 3agaHo pene K7(pyHkuus “Pene
BkrtoueHuna YIn”).

Ecnu pene ynpaeneHusi BTopbiM kKoHTakTopoM mnu YT He ncnonb3yetcs(Hanpumep, Npy NpsiMOM Mycke), TO 3TOMy pere
MOXHO 3agatb niobyto Apyryto dyHkumo(cm. n.2.11 [dructaHumoHHas nepefgaya CUrHarnos).

MpsamMomn nyck oT ceTn

Mcnonb3yeTca MruHUManbHbI Habop KOMMyTaLMOHHOTO 060pyaoBaHNA, NPUMEHSIETCA ANS Nycka ABuratenen HebonbLumx
MoLuHocTen. py nogave HanpsXKeHUs Ha 3MNeKTPOoABUraTenb BO3HMKAET OpPOCOK TOKa,Ha3biBA€MbIM MYCKOBbIM TOKOM.
MyckoBow TOk NpeBbIlaeT HOMUHaNbHbIN B 5 - 10 pas, HO AeNCTBYET KpaTkoBpeMeHHO. [ocne pasroHa anekTpoasuratens
TOK NagaeT A0 HOMWHAarbHOro. BbICOKMI HavanbHbIN MYCKOBOW MOMEHT MOXET MPUBECTU K 3HAYUTENbHOMY TOMYKY W,
crnefoBaTernbHO, K CYLLECTBEHHOW Harpy3ke Ha MexaHu3mbl. OTO BbI3bIBAET MX COKpaLLEHMEe cpoka CryXObl UNKU NOMHbIN
BbIX0Z 13 cTposi. [py ocTaHoBe, Kak v Npu Nycke, BO3HWKAOT CUMbHbIE MEXaHUYeCKMe BUOpaLMK, BbI3BaHHbIE NEPEXOAHBIMU
npoueccamu. VicnonbaytoTtcs pene BknioveHnst koHtaktopos K1, K3 u K5. Pene K2, K4, K6 n K7 He 3ageincTBoBaHsbI.

Bo Bcex pexvmMax pabotbl MK4 BKntoYeHNe Harpy3ku OCyLLECTBSIETCA 3aMblKaHUEM KOHTaKTOB MUCMONMHUTENBHOTO pere
K1.1-K1.3. NogaeTcsa ynpaBnsioLLee HanpsbkeHVe Ha KaTyLLUKY KOHTakTopa v ABuraTerb 3anyckaeTcs HanpsaMyto OT CETU.

L1

L2| L3 L1 L2| L3

L1

L2| L3

K1.3

I'] K1
-

K1.2 K1.1 W

L- - KM1

ﬂaHHaﬂ cxXeMa BKIIO4YEeHUA npuMeHuMa AOnd BCeX Tpex WUCNOoJ1b3yeMblX 3ne|<Tpo,quaTene|7|. ,D,J'IFI Hacoca M1
3apencTteoBaHo pere K1, ansiHacoca M2 - pene K3, ansa Hacoca M3 - pene K5. Pene K2, K4, K6 He ncnonbaytoTcs.

I'chx «3Be3aa» - «TPpeyronbHUK»

[1ns ymeHbLUEeHNsi NyCKOBOro ToKa anekTpoasuratens 60msLwon MOLWHOCTH, 0COBEHHO C BbICOKOMHEPLIMOHHOWN Harpy3kon,
BO3MOXHO MNepekroveHre ero o6MOTOK CO «3Be3fbl» Ha «TpeyronbHuk». [Npy Takow cxeme BKMYEeHUs ABUratesnb
pasroHsieTcs 40 HOMUHaIbHbLIX 060POTOB MO CxeMe «3Be3Aa» (MOHWXKEHHOE HanpsiXXeHne) 1 NepekstYaeTcs Ha NnMTaHue no
CXeMe «TpeyronbHWK» AN HopMarnbHOro pexume paboTbl. MNpun 3anycke NoTpebnsieMbin TOK CHUxaeTcs B 3 pa3a. Ho Takke
CHwxaeTcs Ha ~30% v MyCKOBOW MOMEHT ABUraTensi.

L1 L2| L3 AL
«TpeyronbHUK»
K1.3 W
«3Be3ga»
K1
-
K1.2 K1.1
K2.3
K2
-
K2.2 K2.1
KM3.1 KM2.1
Km1 | | kv2| | kv3| |
NV
[na Takon cxembl BkNtoyeHus anektpoasuratens B MK4 vcnonbsytotcsa pene
BkntodeHus asuratens K1 n K2 (K3, K4 - ana Hacoca M2, K5, K6 - anst Hacoca M3).
Mocne nogayv curHana 3anycka asuratensi, MK3 ogHOBpeMeHHO BKIOYaEeT pene

K1 n K2. Kontaktbl pene K1.2 - K1.3, K2.2 - K2.3 3ambikaloTca 1 BKMO4YaloT
koHTakTopbl KM1 1 KM3. iBMratens 3anyckaercs no cxeme “3pesfa’.
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HaunHaeTcs oTcueT BpemMeHu nycka. To BpeMsi 3a4aeTCsi B MyHKTE YCTaHOBOYHOrO MeHto [Hacoc M1...M3]-->[Bpemsi
6/10KUPOBKU MycKoeo20 moka]. Bpems ycTaHaBnuBaeTcs 3KcnepumeHTanbHo B guanasoHe oT 1 go 90 cekyHa, B
3aBMCUMOCTM OT TUMNa NOAKM4YeHHOro obopyaoBaHus. XXenatenbHo 3afaBaTb YETHOE 3HAYEHUE 3TOro BpEMEHM.

Mo ncTeveHve nonoBWHbI BpeMeHu BGnokMpoBkM nyckoBoro Toka, MK4 oTkniovaeT pene K2, koHTakt K2.2 - K2.3
pasmblkaeTcsi, a KoHTakT K2.2 - K2.1 3amblkaetcs. Otkniovaetca koHTaktop KM3 un Bkntovaetrca kKoHTaktop KM2,
nepekniyaLLMi ABUraTenb Ha cxemy “TpeyronbHuK”. Mo ucTeveHnmn Bcero BpemeHn OrnokMpoBkM nyckoBoro Toka MK4
NepexoauT K KOHTPOJSTHO HANPSKEHMWI M TOKOB Mo dpasam. [ycKoBble TOKM BO BPeMSI 3arycka UTHOPUPYHOTCS.

I & .l & MH 04 vion 23:14 [ns ncknioYeHns oAHOBPEMEHHOTO BKNoYeHMs KoHTakTopos KM2 1 KM3

3. HACOC 1 HeobX0AMMO MCMOMb30BaTb MEXaHUYECKYIO 1 3NEeKTPUYECcKyto BroK1pOBKY.

= OnekTpunyeckas GrokMpoBKa - HopMarnbHO 3aMKHYTble KOHTakTbl KM2.1 n

KM3.1, B3aumHO uckno4vawlwme OAHOBPEMEHHOe cpabaTbiBaHne
KOHTaKTOpOB.

[Mpun BbIGOpPE cxeMbl BkMoYeHMsa “3Be3aa/TpeyronbHuK” Ha akpaHax “3.

Hacoc 17, “4. Hacoc 27, “5. Hacoc 3” 6yaeT otobpaxeH 3Ha4YOK 3TOW CXEMbI

OXWAjaHMe HaxaTus KHonku “CTOMN” BKITHOYEHUSA.
\ Mpu pabote gBuratens Gyaetr otobpaxkeH MUraroLmin cumeon “3se3apbl”
BbibpaHa cxema nycka nnm “TpeyroanMKa”.

“3Bespga-TpeyronbHuK”

PeBepcuBHOE BKItoYeHue

Mpun pabote KHC yacTto BCcTpeyatTca cutyaumm ¢ nonagaHnem KpyrnHoro Mycopa B KaMepy UIn Ha KpblfibdaTKy Hacoca.
Mocne aToro Hacoc aBapuHO OTKIKOYaeTCs n TpebyeT HeMeANeHHOro BMeLLaTensCcTBa 06CnyXuBatoLLero nepcoHana.

B MK4 ecTb (yHKUMS KpaTKOBPEMEHHOrO BKIHOYEHUSA Hacoca B OOpaTHOM HanpaBfeHuu, YTO BO3MOXHO MOMOXET
yCTpaHUTb 3aCOp Kamepbl UK KpbinbYaTkv 6e3 BMeLLaTensCcTBa nepcoHana.

[Ona kaxgoro gsuratensa M1...M3 B yctaHoBoYHOM MeHto [KoHgpuzaypauyusi] --> [®yHKkyusi yHusepcasnibHoz20 pese Kx]
BblOMpaeTcs 3HayeHue “PeBepcuBHoe BktodeHe Mx”, a B MeHio kaxkgoro asuratens [[Jeuzamens Mx] 3agaetcs Bpemsi
PEBEPCMBHOTO BKITIOYEHWS NOCTE NEPErPY3Ku U/UMW HEQO0rPY3KM B CEKYHOAX.

[Mocne cpabaTbiBaHWsA aBapym MO MOHWXXEHWIO U/ MOBLILLEHUIO TOKA, HACOC KPaTKOBPEMEHHO BKIOYaeTcs B 06paTHOM
HanpaBneHun Ha 3agaHHoe BpeMsa(go 60 cekyHA) 1 nMocne aToro NepexoauT K BbiAep)KKe BPeMEHU NMocrne Cry4vmBLIEencs
aBapwuu. [Nocne oKoHYaHWSA BpeMeH BblAEPXKKW, TPeAnpUHUMAETCS NOMbITKa 3arnycka 3TOro Hacoca B LUTaTHOM peXnMe.

W Tak HeorpaHm4eHHOe KONM4eCTBO pas.

KoHTposib noTpeGrsieMoro Toka B pexvMe peBepca oTkIIioyeH. [oaTomy He
& &3 .l & MH 04 nion 23:14 peKoMeH/1yeTcs BbIbnpaTh CIIULLKOM 60IbLIOE BPEMS BKITIOHEHUS.

3. HACOC 1

[ns orpaHnyeHus KonuyecTBa HeydayHblX MYCKOB pPEKOMEHAyeTcs
ucrnonb3oBatb YHKUMIO OMOKMPOBKM paboTbl ABUraTens npu 4acTbiX
aBapusax. [Ons atoro B MeHw Kaxgoro asuratens [[euzamensb Mx]
paspeLuaeTcs GroKMpoBKa BKIMHOYEHUSA MOCIE YacTbiX aBapuil u 3agaetcs
KonuyecTBo aBapuii B 4ac. [locrne o4epenHOro HeygayHoro 3arycka
apuratens 6nokmpyeTcsa 1 byaeT oxnaaTtb BMeLLaTeNbCTBa onepartopa.

 PeBepcuBHOe BknoveHue

L1

L1 L2| L3 ®yHkumst pene K1:
«KoHTaktop M1.1»

PyHkumsA pene K2:
«PeBepcuBHoe BkrtoyeHne M1»

KM1 KM2

«npsimoe» «obpaTHoe»

U1 V1 w1

[ns vcknioyYeHnss ogHOBPEMEHHOIO BKINoYeHUst koHTakTopoB KM1 n KM2
HeobX0AMMO KCMOMb30BaTb MEXaAHWYECKYH) W 3MNEeKTPUHECKY OIOKUMPOBKY.
OnekTpunyeckas 6riokMpoBKa - HOpMarbHO 3aMKHYTble KoHTakTel KM1.1 n KM2.1,
B3aWMHO MCKIH0YakLLe OfHOBPEMEHHOE cpabaThiBaHNe KOHTAKTOPOB.
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MnaBHbIN 3anycK n oCTaHOB KaXxaoro Hacoca

B psge cnyvaes, korga npsiMon Myck HeAONyCTUM M3-3a 60SbLUNX MYCKOBbBIX TOKOB WM KOHCTPYKLMU MexaHu3ma,
TpebyeTcsa NnaBHOE BKIOYEHNE M OCTAaHOB 3NEeKTPOABUraTens ¢ NpMMEeHeHneM yCTpOonCTB nnasHoro nycka (YTIT). YN
noboro NpounsBOAMUTENS MOXET OCYLLECTBNSATb MMaBHbIA MyCK ABUratens Mo KOMaHAe onepatopa WM BHELUHEro
ycTpovicta. [pn 3amblkaHum Bxoda, HACTPOEHHOro Ha 3anyck asuratens, YT nnaBHO pasroHseT ABuraTtens B Te4eHne
3aJaHHOro BpeMeHM, a 3aTem MNepeknyvaeT nuTalwmue NUMHUKM ABUraTens C BHYTPEHHero npeobpasosartens Ha
LYHTUPYOLWMIA (BarnacHbIN) KOHTAKTOP, KOTOPbIA MOXET ObITb kak BCTPOeHHbIM B YT, Tak M BHELLHWM.

KoHTakTbl pene BkntoveHuns asurartensa K1 npucoeguHsatotes k Bxogy YIIM, HacTpoeHHOMY Ha 3anyck asurartens. [Npu
pabote, korga Tpebyetca 3anyck anektpoasuratens, MK4 BkmtoyaeT pene K1, KOHTakTbl KOTOPOrO 3aMblKaloT BXOZ
ynpasnenus Y. YT nnaBHo 3anycKaeT anekTpoABuraTenb M CaMOCTOATENBHO LUYHTUPYET ABUraTenb Ha paboTy oT ceTu
nocrie OKOHYaHUs BpeMeHM pasroHa.

L1 L2| L3 L1 L2| L3
lVieH Vi

06w O6wwin

B3anyck gsurartens K3.1
<
IN1p< M ka3
4 CBpoc asapum Y | K3.2
<

Banyck guratens | K1.1
<
N1« N ks
4 C6poc asapum YMM | K1.2
<

IN2

IN2

[nckpeTHble BXOab!
[vckpeTHble BXoab!

K1 K3

Korga Tpebyetca octaHoB apuratens, MK4 otkntovaet pene K1, ero KoHTakTbl pa3mbikatotest n YT nonyvaet komaHay
OCTaHoBa.

3HayeHne BpeMeHn BriokMpoBkM nyckoBoro Toka B MK4 cnenyert yctaHaBnvBaTb paBHbIM UMy GOMbLUMM BPEMEHM
pasroHa YTl Bo usbexaHnsi cpabatbiBaHus 3awmtel MK4 no muHumansHomMy Toky. YT gomkeH pasorHatb ABuraterns U
nepeknYnTbLCA Ha paboTy OT CeTu 0 UCTEYEHUS BPEMEHW BNOKMPOBKM MYCKOBOTO ToKa. Bpemsi TopMoxeHust asuratens
YT moxeT ObITb Nto6bIM, Ha paboTy MK4 oHo He Bninser.

Mpu HacTtpoike YII nonb3oBatento HeobxoguMMo 3adaTb HOMep AuckpeTHoro Bxoga YII, 3amMblkaHue KOTOpOoro
3anycTuT ABuraTernb M HOMep BxoAa Ansi copoca Bo3MoxxHon aBapum YT,

Mpu otcyTcTBUM KOMaHAb! BkrtoveHus, pene K1 MK4 otkntoyeHo, koHTakT K1.1 - K1.3 pasomkHyT. YT HaxoguTcsa B
pexnme oxungaHns. HopmansHo 3amkHyTeIn koHTaKT K1.2 - K1.3 npu aTom 3ambikaeT Bxog cbpoca asapum YTIT.

Mpu nocTynneHwnn komaHabl 3anycka Asuratend pene K1 Bkntovaetcs, ero koHTakTbl K1.1 - K1.3 3ambikatotcsa 1 garoT
KoMmaHay 3anycka asuratensa Y. YT nnaBHO pasroHseT gsuraTtens B Te4eHUEe 3a4aHHOro BPEMEHW U NepeknovaeT
ABuraternb Ha paboTy oT ceTu GannacHbIM KOHTAKTOPOM.

Mpu Takon cxeme BIOYEHUSI HET KOHTPONSA BO3MOXHbIX aBapuii YTT. Asapus YT BygeT oTcnexeHa no NoHMxXeHuo
Toka auratens. [1py Bo3HMKHOBeHUM aBapuu, YT cHUMaeT HanpsbkeHune ¢ asuratens, dyepes 1...15 cekyHg MK4 otkniount
pene K1 n 6yanet nHanumpoBaTb owmnbky "ToHuwkeHne Toka” gaHHoro asuratensi. KoHtakt pene K1.2 - K1.3 npu atom
3amkHeTcsa u cbpocuT aBapuio YT, Yepes 3agaHHOe BpeMmsi BblAEPXKKM Nocne aBapuv OyaeT NpeanpuHSAT NOBTOPHbIN
3anyck.

[aHHas cxema BkntoveHus ¢ YII Ha kaxxgom Hacoce NpuMeHuma A8 BCeX UCNnonb3yeMblx anekTpoasuratenen. ng
Hacoca M1 3agevictBoBaHo pene K1, ans Hacoca M2 - pene K3, ans Hacoca M3 - pene K5. Pene K2, K4, K6 He ncnonbe3aytoTcsi.
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3anycx HacocoB ¢ nomMmouwbIo nepemeHHoro Macrepa

[Ins 3HaYMTENBHOrO CHMXEHUSA CTOMMOCTN 06opyaoBaHus, B MK4 peanv3oBaHa cxema nnaBHOMO 3anycka HacoCcoB C
nepemeHHbiM MacTtepom. B kadectBe Mactepa BbICTynaeT YCTPOWCTBO MfI@BHOMO Mycka, KOTOpOe noovepeaHo
NOAKMYAETCS K KaXXO0MY BbIOpaHHOMY HacOCy 1 NPOM3BOAMT ero NnaBHbIN 3anyck. 3agencTeytotes pene K1 -K7.

B ncxogHom coctosHum Bee koHTakTopbl KM1...KM6 oTknioyeHsl. MNpy nocTynneHn komaHAasl 3anycka Hacoca M1, MK4
BkroyaeT pene K2, BkniovatoLiee koHTaktop KM2. Mocne BkntoyeHus KM2 BkntoyaeTcs pene ynpasnexus YT K7, kotopoe
3amblkaeT Bxog Y[, HacTpoeHHbI Ha 3anyck asuratens. Y[l nnaBHO pasroHsieT ABuraternb B TedeHue 3a4aHHOro
BpemeHu. o ncteyeHne BpemeHn OnokmMpoBku nyckoBoro Toka MK4 Bkntovaet koHTaktop KM1, 3awyHTupoBas Hacoc M1
Ha npsmyto paboTy oT ceTu. MNMocne atoro cHumaetcs curHan 3anycka YT (oTknovaeTcst pene K7) n 4yepes HecKornbko
ceKkyHp oTkntoyaeTcs koHTakTop KM2(oTkntodaetcs pene K2). YT roToB k 3anycKy criefytoLlero Hacoca.

AHanorm4Ho 3anyckarTcsl ocTasnibHble Hacockl M2...M3.
OcTaHOB BKIMOYEHHbIX HACOCOB - OTKMYeHne koHTakTopoB KM1, KM3 1 KM5. MNnaBHbI 0CTaHOB HAacOCOB NpuW Takown
CXeMe BKITH0YEHNSI HEBO3MOXEH.

L1 L2| L3

e © O

. Pene RoC Obuwutr
aapis
| gog |Cuerian asapuu vy,

C6poc asapum Y| K8.1
@@@ N2 Q< K83
K8.2

Obwwit

QF2 QF3 QF4

COoM

IN1 1 3anyck gevratens | K7.1

KM5 KM6

B oaHHOM cxeme BKINI0YEHWS eCTb BO3MOXHOCTb KOHTPONMPOBaTb aBapuiiHble cuTyauum YTII1.

JTo6omy ceobogHomy Bxoay DI.x npuceauBaetca dyHkums - “Asapusa YT, Jliobomy cBo6ogHOMY yHMBEpCanbHOMY
pene (Ha cxeme - K8) npuceauBaetcs pyHkumsa - “Copoc aBapum Y.

OpHomy 13 curHanbHbix pene YT npucsansaeTcs curHan “Asapusa” 1 9TOT curHan nogknovaeTcs K BblopaHHOMY BXody
Dl.x MK4. BeibpaHHoe nonb3oBaTenem yHuBepcansHoe pene K1...K10 ¢ dyHkuuelt copoca aBapum YT nogknovaeTcst K
Bxoay copoca asapuw YTIT.

Mpun aBapuu, KOHTaKTbl curHansHoro perne Y 3ambikatoTcsa u gatot curHan MK4. MK4 seisogut YT n3 pabotbl Ao
BbIKIMIOYEHWSA MMTaHNS UK Ha 3adaHHoe nonb3oBaTtenem BpeMs. Bce Hacockl Npu 3TOM Ha4YMHaKT paboTatoT HanpsiMyto OT
cetn.

Mo okoH4yaHuMM BpemeHM Bbigepkku nocre asapum YIIM, MK4 npowusBoguT nonbiTkm cbpoca asapum YT,
KpaTkoBpemeHHo Bkntodas pere K1...K10. Ecnn c6poc aBapum BbiNonHeH (curHan aBapum Ha Bxoge DI.x nponan), YT
CHOBa 3afencTByeTcs Npu 3anycke HacocoB. Ecnm nombiTka cbpoca HeygadHasa (curHan aBapuv He CHAT), byayT
npeanpuHaTLI AanbHenLwne nonbITkM copoca.
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OcTaHoBKa pa6OTbI HacocoB AnA TeXHU4YeCcKoro OGCHY)KVIBaHVIH

[na npoBeaeHUst TEXHNYECKOTo 06CNyXMBaHWS UM PEMOHTA BbIGPaHHbIA HACOCHbIV arperaTt MOXET ObITb UCKIMIOYEH 13
paboTbl B akpaHHbIX okHax “3. HACOC 1", “4. HACOC 2" n “5. HACOC 3". Haxumas kHonku [BBEPX] nnn [BH3],
nepexoanm K nocrnegHeMy NyHKTY OkHa - “Vicnonb3oBaHue Hacoca”.

EHdE Yl @ MH04mon23:14 I 3 .l & MH 04 vion 23:14

3. HACOC 1 Mpn panutensHom (Gonee 3 3. HACOC 1
CEeKyHA) HaXaTuu KHOMKKU

Vicnonb3sosatue Hacoca [HA3A[] Hacoc 6yaeT BbiBeaeH
CTaTyc: n3 akcnnyatauuu. Ero 3anyck \
=]

OyoeTr 3anpeweH B nwo6om
pexume paboTbl. MM.EI_, G.XoN

B pemoHTe...

9] - BLiBecTn M3 skcnnyatauum
- 3apeiicTBOBaTbL

PaGota [apyrMx HacocoB W CTaHUMM MpU 3TOM He HapyllaeTtcs.

rsoTA = Ipu ebieode & pemorm ¢ OnutensHoe HaxaTue kHonku [BBO[] 3apgencTtByeT Hacoc B paboty. B
~ uHmepsanom 8 3 cekyHobl
n . aBTOMATMYECKOM pexumMe OH Oyager 3anyweH B cregylleM Lukne
3acee4yusaemcs KpacHbiu
CUeHaNBHLIT ceemoduod Hanuea/cnuea unm cpasy, ecnn He XxBaTaeT HY>HOro KONnM4yecTBa HaCOCOB.

BbiBO4 B peMOHT MOXET ObITh Takke NpoBedeH C NMOMOLLbIO ABYXMNO3ULUOHHBIX Nepekntodatenen “Pabota/PeMoHT” ¢
OOHOWM Unu ABYMs rpynnammn koHTaktoB. OgHa rpynna koHTakToB(H.O.) nogkntoyaetcs k nobomy cBo60aHOMY ANCKPETHOMY
Bxogy DIl.x n o6wemy nposogy GNDA. B yctaHoBo4YHOM MeHi B nyHkTe [Hacmpolika exodoe 1-8] unu [Hacmpolika
exodoe 9-16]. nns naHHoro Bxoaa 3agaetcs dhyHKums “PaspelueHne pabotsl gsuratens Mx”.

Bropas rpynna koHTakToB(H.3.) BkntoyaeTcs B Lienb yNpaBneHus KaTyLLKON KOHTaKTopa.

HACOC 1 HACOC 2 Hanpumep, nepekniouvaTtens Hacoca 1 nogkmnoyeH K
m @ anckpetHomy Bxogy DI.7, B ycTaHOBOYHOM MeHo [Hacmpolika
exodoe 1-8] --> [CueHan Ha exode DI.7] BbibpaHo 3HaveHne

"Pa3speweHue pabombi M1".

Tenepb, B nonoxeHun “PaboTta” u 3aMbIKaHMWU KOHTaKTa
nepeknoyartens, pa3peluaeTcsa 3anyck gsuratens B rnobom
pexume, Npy pa3mblKaHU - 3anpeT BKIOYEHNS.

Mepekmiovament Tun KoHTakTa nepeknoyvatens (HOpManbHO Pa3oMKHYTbIV )
pexuma pabomsl Vi) 3ajaeTcd B NyHKTe YCTaHOBOYHOIo MeHHo
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodos].

SB1.1 XT9
----- —_— (E;)L‘T:)A I 3 Y.l & NH 04 vion 23:14
r 3. HACOC 1

L1 L2 L3

(= 001

[AY AV | TG | = |GXon]

OxupaaHue paspeligHus pabotbl Ha DL.7

QF2

lMepekntoyamens “Paboma / PemoHm”

SB1.2
IToroxeHue pa3omkHym(PemoHm)

‘Paboma”

2

Bropas rpynna koHTakToB (H.3.) B nonoxeHumn “PemoHT’
pa3MblkaeTcs 1 paspbiBaeT Lienb NMTaHWA KaTyLLKWM KOHTaKTopa
KM1.

OTa rpynna MoXeT He NPUMEHSATBLCS B KOHCTPYKLUMM wkada.

N rlpVI BblBOE€ HACOCHOIo arperata B pEMOHT .
ol val wa HE 3ABY[ILTE OTKMIOYUTb EFO ABTOMATUYECKUN
BbIKIIOYATENb B LUKADY!!!
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Ucnonb3oBaHue mMelwanku (KnanaHa aapauwu) B pexnmMe gpeHaxa.

B pasnunyHbIX UCMOMHEHUAX KaHanM3auMOHHO-HACOCHbLIX CTaHUMI MCNOMNb3yTCa MeLlanku(MUKCepbl) UK KrnanaHbl
aspauun. B MK4 otaenbHOro hMKCMpPOBaHHOMO CMIIOBOMO KaHana Ans ynpaBneHust MeLuarnkol HeT, ANs ee ynpaBneHus
ncnonb3yeTcs 0AHO 13 yHuBepcarnbHbix pene K1...K10 ¢ HacTpoeHHol dyHkumen “Mewwanka Bkn./OTkn.”.

YcTaHOBOYHOE MEHIO

I'Io-ymonanmo, onda ynpasneHue MeLLarnkon

BasoBble napameTpbi 3apaHo yHuBepcarnbHoe pene K10.

KoHdurypauus

HaCTpOVIKa pa60TbI MeLllankm 3agaeTcd
DyHKUMA YHUBEpCanbHoro pene K6
DyHKUMS yHUBEpCanbHOTo pene K7 nonb3oBartesieM B YCTAaHOBOYHOM MEHKO B

®YHKLYA YHMBEPCAMBHOTO pepie K8 asnene <ba3oBble napameTpbi>.
MapameTpbl 3almTLl R L AR Meuwanka IO | pasa P P

AsuraTens M1 DyHKUMA yHUBEpcanbHoro pene K10

[Osuratens M2 I | Ba3soBbie napameTpbl I

Hactpoiika Bxogos 1-§
HacTtpoika Bxogos 9-1

é‘peMﬂ cpabaTblBaHUs 4AaTYMKOB YPOBHSI, CEKYH,
Mewanka(knanaH) axkTuBupyetca B nyHKTe [Ba3oesbie

napamempbli]-->BknioyeHue Mewanku W MoxeT pabotaTb B BoAKNIGIeKve Meuianky (knanaa aspatmi)
YeTblpex aBTOMaTUYECKNX peXMax: Bpems Taiimepa meLanku

a) no TanMimepy
Mpu Takom pexume paboTbl NPOMCXOAWUT NEPUOAMNYECKOE BKITIOYEHME MeLuankvi Ha 3afaHHoe Nornb3oBaTenemM BpeMs.
BpeMms BKNIOYEHHOIO 1 OTKIIOYEHHOTO COCTOSIHWSA UBMEHSAETCH B YCTAHOBOYHOM MeHIo [Ba3oesle napamempsbi]-->Bpemsi
matmepa Mewarsnku B avanasoHe ot 1 40 500 MUHyYT.

6[ BKIKOYeHUe ¢ NobbiM U3 HACOCOB Ha 3alaHHoe BpeMA

Mpu TakoM pexxume paboTbl MelLarika aBTOMaTUYeCKU BKITKOYAETCSt BMECTE C MoObIM 13 HACOCOB 1 OTKIKOYAETCs Yepes
3ajaHHOE BPEMS UIN NPY OCTaHOBE BCEX HACOCOB. Bpemsi BKIMHOYEHHOIO COCTOSHUS UBMEHSAETCS B YCTAHOBOYHOM MEHHO
[Ba3oebie napamempsbl]-->Bpemst malimepa mewasku B avanasoHe ot 1 40 500 MUHYT.

B) BKJIHOYEHMKE C NHOObLIM U3 HACOCOB

|_|pl/l TAaKOM pexunve paGOTbI MeLlarika aBToMaTU4eCcKmn BKIMOYaeTCs BMECTE C MoObIM M3 HACOCOB M OTKITHOYAETCSA npu nx
OCTaHoOBe.

r) No curHany Ha o4HOM U3 ANCKPETHbIX BxogoB DI.x

BkntoueHre/oTkNoveHe MeLLarnk B TaKOM PEXUME NPOUCXOAUT N0 BHELLUHEMY CUrHany ynpasreHusl, NOAKIIOYEHHOMY K
oaHoMy 13 anckpeTHbix Bxogos DI.1 ... DI.11. MNpu cpabaTbiBaHWn BbIOpaHHOTO BXO4a NPOUCXOAUT BKIFOYEHUE MeLLarky,
npv NponagaH1um curHana MeLuarka oTkIoyaeTcs.

Homep Bxoaa 3apaetcsi B yCTAHOBOYHOM MeH0 B NyHkTe [Hacmpolika exodoe 1-8] unu [Hacmpolika exodoe 9-16].
Haxumasn kHonku [Beepx] v [BHW3] BbiGepuTe HyXXHbIM auckpeTHbin Bxog(Dl.1 - DI.11) u HaxmuTe kHonky [BBO[]. B
NOSIBMBLUEMCSI OKHE M3 npeanaraemMoro cnvcka Bbibepute 3HadeHune “Mewasnika Bkn/Omksr” v HaxmuTe kKHonky [BBOA].
PyHKLuMa Bxoga byaeT nameHeHa. Tun KOHTaKTa curHana BKIYeHWUs MeLankv (HOpM. Pa3oMKHYTbIN UM HOPM. 3aMKHYTbI)
MOXXHO 3aaTb B MYHKTE yCTAaHOBOYHOro MeHto [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe] unun [Hacmpolika
exodoe 9-16] --> [Tun koHmMakmoe exodoe]. [lo ymonyaHuio, Bce ANCKPETHbIE BXOObl YCTAHOBMEHbI Kak HOpMarbHO
pa3oMKHyTble. B nosiBuBLLEMCS OKHE OToGpakatoTcst Homepa BxoaoB 1-8 (9-11) u noa HUMK 3HAYOK COCTOSIHUS BXOoAa.

BkntoyeHne mMeluanku NpouCcXoanT TONbKO B PeXXMMe APeHaxa, B PeXVMe Hanvea 1 B py4HOM pexumMe paboTa MeLuanku
npekpawiaetca. Takke npu paboTe Mellanku MNPOBEPSETCS MUHMMarbHbIA YPOBEHb BOAbl B €MKOCTU, Hanu4yue
3a[,eNCTBOBAHHOIO curHana “BHeluHee ynpaBneHune”(paspeLlenne paboThl) 1 COCTOSIHME 06LLEero gartynka “cyxoro” xoaa,
ecnun oH 3agevcTBoBaH. [pu obLwer aBapun ctaHuumn paboTa MeLuanku npekpaLlaeTcs.

N &3 Tl & M= 04 vion 23:14

MeLuarika BKIoveHa -H 1.CocTosiHMe

|-|pVI ncnonb3oBaHUMM Melarnkn Ha 3KpaHe
<1.CoctosiHne> OygeT oTobpaxkeH 3Ha4yoK ee
paboThbl.

MeLllasnka oTknoyeHa D‘E

B3 Tl & M+ 04 nion 23:18

6. 4OMN.OBOPYOOBAHUE }E sron T
1. Mewanka (knanaH) i Pexum paborsl MeLuasnku unu knanasa

ABTOM. BKIOYEHWE M0 Taiimep MeLuankn

BoixogHoe pene:

Texywee Ha akpaHe <6.[Jon. o6opydoeaHue> OTOOpaXeHbl pexum ee
[ OTKIII0YEHA, 10 BKMoYeHns 16 MuH.* | l

COCTOsiHVEe

pa60TbI, MCNOJNTHUTEINbHOE pene N TeKyLlee COCTOAHNE.

VIS

Mpy NpsSMOM MOAKMYEHUN MELLANKW UMK Knanawa, pedoxpaniumens
pekomeHayetcs KoHTakTbl pene K1 ... K10 3awutntb '

K8
K10.3
n KnanaH
pefoxpaHuTeneMm WAW OOHOMOMIOCHbLIM |$ K10.2
IVIcZ aBTOMATUYECKMM BblKtoHaTeneM HomvHanom 4o 3 A. [ K10.1 —1 _________
YHusepcarnbHoe
pene 2508, 3 A

Kx E—
K103 ~220B

K8

ég[ Ejof [ ECMM MOLIHOCTL Melank/4 WAM KnanaHa npesbillaet

N reme—— 0. [ij Ry Harpy3o4Hyl CMOCOOHOCTb KOHTAKTOB pene, TO UX

pere 2508, 3 A Hazpysia  nopknodyeHne criedyeT MNPOM3BOAWUTL C MCMOSb30BAHWUEM
E— y [OMOMHNTENBHOTO PENe Ui KOHTaKTopa.

~220B
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2.5.2 Py4HoWm pexum pabotbl

B niobom pexume paboTbl npu BkodeHUM nutaHua MK4 u otobpakeHus 3acTaBku NPOUCXOAUT YTEHUE u3
aHeproHesasucumon namatu (M3Y) Bcex HEOOXOAMMbIX AaHHbLIX U NapaMeTpoB 3alLmTel. Ecnun nponsollen c6oi AaHHbIX
UINN Kakne-nnbo 3Ha4eHNsi He COOTBETCTBYIOT JOMNYCTUMbIM, TO OyAeT 0TOGpaxxeHO OKHO C COOBLLEHMEM O LAaHHOW aBapun.
Pabota MK4 ©Oypet 3abnokvMpoBaHa [0 BMeluaTenbcTBa nonb3oBatens. COpoc gaHHow owwmbku onucaH B n.2.14

“ABapuiiHble CUTYaLMN 1 MHOVKALMS OLLIMOOK”. B
PyuyHoli

pexuma pabomsbi

I 83 Yl s MH 04 nion 23:14

[anee npoBepsieTcs Hanuyne U NpaBUITbHOCTb YepenoBaHus MUTarLMX
¢as. Ecnu oTcytctBYeT ogHa u3 a3 unm obHapyxeHo HenpaBuilbHOE UX

1.CocTosiHue

YepegoBaHue, Ha 3KkpaHe oTobpasnTCA OKHO C OTOBpaxeHueM aBapuUHOW Cxema BKITto4eHMA 1-.2-3

cuTyauun n ByaeT 3By4aTb MNpPepbIBUCTLIN 3BYKOBOW curHan. Ha nepegHen HacoCoB:

naenu MK4 saroputca ceetoamoa “Asapus’”. COCTOSHME CTaHLMM:
HeobxoanMo BbIMOMHWUTE MPOBEPKY HanpskeHun a3 n obecneynTtb mx PyuHoe ynpaBsneHue Hacocamu

npaBunbHOE YepeaoBaHue. kHorkamu ‘MYCK’ n ‘CTOIT

Ecnu B ycTaHOBOYHOM MeHI0 3HayeHue nyHkTa “llaysa nocne nogadv NUTaHnsa” OTIIMYHO OT HYNS, TO Npon3onaeT
3a[epxKa BKIOYeHMst npubopa Ha 3To Bpewmsi.

YcTaHoBOYHOE MEHI0

BasoBble napameTpb!
Korcpurypauus B cTpoke ctaTyca cTaHumu 6yaeTt BblBEAEHO COOBLLEHNE O
3a[epXKKe BKITIOYEHUS U BpEMEHEM B CEKYH/aX 4O OKOHYaHUs

3a1ePXKKH.

=
Ycraska YpoBHsi 1(0Tkn.BCcex Hacocos), MeTpos/Gap |

Hacrpoiika BxofoB 1. YcraBka YpoBHs 2(BKkn. Hacoca 1), MeTpos/6ap

Hacrpoiika sxopos 9-1 YcraBka YpoBHs 3(Bkn. Hacoca 2), meTpos/6ap
MapameTpb! 3aWuThl

I M1 YcraBka YpoBHsi 4(Bki1. Hacoca 3), MeTp
Buratesnb -
M2 YcTaBka aBapuNHOrO YpoBHS (nepenue)
BUratenb
'u I']ayaa nocne BKM4eHus, ¢

Bpewms cpabarbiBaHisi AaTYNKOB YPOBHSI, CEKYH/
YepenosaHue HacocoB

May3a nocne Bknto4veHus 08 c.

[aHHbIN pexrMM BKMOYEHUs npegHasHavyeH Ans cutyauui, Korga NpOVMCXOAMT OAHOBPEMEHHasd nojaya nuTaHus
HECKOINbKMM NoTpebuTensam.

lMpy 0g4HOBPEMEHHOM BKMHYEHMM MOLLHbIX HArpy30K BO3MOXHa 3HauMTENbHas Npocajka HanpshikeHWs nNuTaHus, 4To
MOXET BbI3BaTb aBapuiHble CUTyaLMN. YCTAHOBKa pa3HbIX 3HAYEHU BPEMEHWN 3aEeP>XKKN NMO3BOMUT NABHO MOAKIIOYNTL
BCex noTpebuTenen kK ceTu, HanpMMep, Nocne e€ nponagaHns u NOCneayLLLEro BOCCTaHOBIEHMS.

[anee npoBepsieTcst HanNU4ne ooLMX aBapUNHBLIX CUTYauuin, ocTaBLunxcs B namaTv MK4 ot npegplaywmx 3anyckos. Ecniv
00OHapyXuTcs coxpaHeHHas 3anmck ¢ aBapven, To MK4 nepeiiget k oTobpaxkeHuto aBapum 4o ee copoca no BpemeHn. Ecnn
COXPaHEHHbIX aBapUNHbIX cuTyauuii HeT, To MK4 HauvHaeT paboTaTb B 3ajaHHOM MOJIb30BaTENEM PEXMME.

B MK4 Bo3MOXXHO [iBa BapuaHTa nepexofa c aBTOMaTU4eCcKoro pexunma paboTbl Ha py4YHOe yrnpaBrneHue: UCnonb3oBaHne
KHoMkM “Py4dHon/ABTomatr” Ha nepegHen naHenu MK4 (3aBogckasi HAacTpoWika) UM CUrHasm C BHELLHEro nepekrovatens
pexnma “Auto”, NogKMYeHHbIV K 0OgHOMY 13 anckpeTHbix Bxogos DI.1 ... DI.11 (no ymonyaHwuio, 3agaH DI.9).

[nsa ncnonb3oBaHus kKHoMkn “PyyHon/ABTomMaTt” Ha nepeaHen naHenm B yCTaHOBOYHOM MeHto B NyHkTe [KoHghuzaypayusi]
—> [[Tepeknto4eHue py4HO20 pexuma] Heo6XoaMMo yCTaHOBUTL 3HaYeHne “KHonka Ha naHenu’.

CmeHa peXxnma OCyLLeCTBINAETCA
JIEHAST
4 KPpaTKOBPEMEHHbIM HaXxXaTunem

M 3ALNTBI
AEE o || iy
ﬂpm OTOM 3aropaeTcAa COOTBeT-

CTBYIOLLUMIA PEXMUMY CUTHAmNbHbIN

= ) (o ) (o cBETOOMON.
@O OE EE || e, -
L / PYY
/ /

7/ \ \ PYYH
\ / \ \

YnpaeneHue YnpaeneHue YnpaeneHue

Hacocom Net Hacocom Ne2 Hacocom Ne3

Mpu BbIKMIOYEHHOM ABUraTene curHaneHbIn ceetoamnop “Pabota” BbiGpaHHOro ABuratens norawleH. 3anyck gsuratens
ocyllecTenseTcsa HaxaTmem kHonku [[TYCK], 3aropaetcs ceetogmos “PaboTa” 3eneHoro Lgera.

Ecnn nonb3oBaTtento HeO6GX0AMMO MCMNONb30BaTh NepeknYvaTenb PEXNMOB (PacnonoXeHHbIN, Hanpumep, Ha ABepue
WMTa ynpaerneHusl), B YCTAaHOBOYHOM MeHK B nyHkTe [KoHgpuaypauyusi] —> [[lepeksiroyeHue pyyHO20 pexumaj
HeobxoauMo yCTaHOBUTL 3HaYeHue “Bxog ‘PyyH./ABT.”.

[anee, Heobxoanmo 3agatb OMCKPETHbIM Bxog MK4, k KOTOpOMY MOAKIOYEH BHELUHWI MepekntoyaTtens. 3aBoAackue
YCTaHOBKU - AUCKPETHBIN Bxog DI.9.

Homep Bxopa 3apjaeTcs B yCTAHOBOYHOM MeHto B nyHkTe [Hacmpolika exodoe 1-8] unu [Hacmpolika exodoe 9-16].
Ecnun Heobxoaumo BbIGpaTh OpYron BXoA, HaxumMas kHonku [Beepx] n [BHu3] BbIGepuTe HyxHbI amckpeTHbIi Bxog(DI.1 -
DI.11) n HaxkmuTe kHoMnky [BBOL). B nosiBMBLLEMCS OKHE U3 NpeafiaraeMoro cnvcka Bbibepute 3HadeHue “PyyHon/AsTomar”
1 HaxxmuTe kHonky [BBO[]. Homep Bxoga OyneTt usmMeHeH.

Tun KoHTakTa nepeknyvatens pexuma(HoOpM. Pa3OMKHYTbIA MU HOPM. 3aMKHYTbI) MOXHO 3ajaTb B MYyHKTE
yCTaHOBOYHOIo MeHto [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe]. 1o ymonyaHuio, Bce QUCKPETHbIE BXOAbI
yCTaHOBMEHbl Kak HOPMarbHO Pa3oMKHyThle. B nosiBuBLLEMCS OkHe oToBpaxatoTcs Homepa BxoAoB 1-8 1 nog HUMK 3HaYvoK
COCTOSIHUSA BXOAA. 21



Haxunmas

BbIGGpVITe HOMep BXoAa, K KOTOpOMY
NOAKITOYEH nepekn4yarternb,

Hanpumep, DI.8.

Tvn KOHTaKTOB BXOA0B Haxvmas

YyCTaHOBWTE TUM KOHTaKTa (H.0. UNn H.3.)

1 2 3 4 5 6 7/38 MHa)KMVITe.
ENNNESE -

[JaHHble ByayT coxpaHeHb!.

7/
Bxod DI.8
HOpMaribHO PasoMKHYMbIU

[+ v
O Mocne nogaun nutaHus MK4 npoBepsieT 3agaHHbIV BXo4, U, B

9

3aBMCUMOCTM OT €ro COCTOSIHUS,, HayHeT paboTy B
aBTOMaTM4YEeCKOM UMK Py4HOM pexume. Ecnu Bxoa pa3oMkHyT
(yCTaHOBIEH H.0. KOHTaKT) - OCYLLECTBASIETCS paboTa B py4HOM

lNepeknoyamerns  _— pex1me.
pexuma paboms| Viseh .
XT9 3anyck/ocTaHOB ABuratenen B PYYHOM pexume
m ocyuwiecTBnsaeTcsa Haxatnem kHonok [[MYCK]/[CTOM] Ha
""" 1| DI8 (Auto) nepeaHen naHenu MK4. Tpu aTom 3aropakTcs
GNDA COOTBETCTBYIOLLME CUTHAMNBHBLIE CBETOAMOAL! “PaboTta” kaxaoro
SBxx asuratens.

Momunmo ncnonb3soBanus kHonok [[MYCK] n [CTOIM] Ha nepeaHen naHenn MK4, BO3MOXHO MCMOMNb30BaHNE BHELLHNX KHOMOK

ynpaBsneHus paboTow KaXx4oro unm oTaenbHOro Asurartens.

B ycTaHOBOYHOM MEH BO3MOXHO NpUcBonUTb Ntobomy ceoboaHomy anckpetHomy Bxogy DI.1 - D111 doyHkumio [[TYCK] /
[CTOMN] puratenst M1...M3 nnu aBym cBo60aHBIM AUCKPETHBLIM BXoAam dyHkuum [ITYCK] n [CTOM].

Kronka [[1YCK] / [CTOM] —W Mpwn ncnonbL3oBaHma oauHo4vHoun kHonkm [MYCK] / [CTOM],
deuzamens M1 XTo NOAKIO4YEHHOM, Hanpumep, K AuckpeTHomy Bxogy DI.7, B yCTaHOBOYHOM MEH!I0
m [Hacmpolika exodoe 1-8] --> [CuaHan Ha exode DI.7] n3meHuTe 3Ha4YeHue
DLG Ha "Hacoc 1 Bkn/Omkn".
...... —_ DL7 Tenepb, NpU OOQHOKPATHOM HaXaTUWM 3TON KHOMKM B PYYHOM pexumme
DIs npon3onaeT 3anyck ABuratens, Npy NOBTOPHOM HaXaTuu - OCTaHOB.
SBxx GNDA Tun KOHTaKTa KHOMKW (HOPMarnbHO Pa3OMKHYTbIi MAM HOPMAaribHO
f 3aMKHYTbIN) MOXHO 3a4aTb B MyHKTE YCTAHOBOYHOIO MEHIO
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodos].
[Mpn wucnonb3oBaHWW pasfenbHbIX KHOMOK [MYCK] wn [CTOM], ﬁ;g%”}b[’gfgg]( Vi
NOOKMYEHHbIX, HAaNpUMep, K ANCKpeTHbIM Bxoaam DI.6 n DI.7, B ycTaHOBOYHOM XT5
meHo [Hacmpolika exodoe 1-8] --> [CucHan Ha exode DI.6] naveHute [ NET |
3HayeHue Ha " KHonka Tlyck’ M1 ", a [Cu2Han Ha exode DI.7] Ha " KHonka Dl.6
‘Cton’ M1". Di.7
TUN KOHTaKTOB KHOMOK (HOPMarnbHO Pa3OMKHYTbIA WA HOPMarbHO D8
3aMKHYTbIN) MOXHO 3a/1aTh B MHKTE YCTAHOBOYHOMO MEHIO GNDA

[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodos].

OObIYHO MPUMEHSIOTCA KHOMOYHbIe Groku, y KoTopbix kHomnka [[MYCK] ¢
HOPMasnbHO Pa3oOMKHYTbIM KOHTaKTOM, a kHonka [CTOI] - ¢ HopmanbHO
3aMKHYTbIM.

Tun KOHTAaKTOB BXOA4OB

1 2 3 4 5 /6\/7\8
“ EESESESENES - BN
KHonku [IMTYCK] n [CTOMN] Ha nepegHen naHenn MK4 Bcerga akTUBHbI Npuy o
/7 T

Py4YHOM pexunme paGOTbI, He3aBMCMMO OT WUCNONb30BaHUA BHELUHUX KHOMOK
ynpaBneHus.

kHonka “lyck”,

H.O. KO

KHonka “Cmon”,

H.3. KO,

Ecnu B ycTaHOBOYHOM MeHI0 B NyHKTe [Hacmpolika exodoe 1-8]unn SBxx
{Il;lacmpoum exod6oe 9-16]. ans Kakcli;o;nmiio BXOAa 3agaHa hyHKLMSA Nepexmouament B
aspeleHne pabotbl Asuratens Mx”, T 3anyck STOrO ABUrATeNs  ,asne i enus paboms: XT9
BO3MOXEH TONbKO nocrne cpabarbiBaHusi AaHHoro Bxoga. Ecnu <K= ...
BblOpaH TMn KoOHTakTa Bxoaa - HO, Bxoa [OmKeH 3aMKHYTbCS, eCnu DI.8 “Paspewerue paGomsi M1"
TUN KOHTaKTa BxoAa H3 - Bxog fomkeH pa3oMkHyTbes. Ecniv Bxoa He DI.9 e o 2"
cpaboTtan, B OKHe [JaHHOro Apuratenss otobpasuTca crtaTyc DL10__| oymuumexotato:
“ ” aspeweHue pabomsi
OxupaHne paspeweHnss Ha DI.x". 3anyck gaHHoro pgpuratens GNDA g ?
HEBO3MOXEH. r
I & ¥l & N+ 04 vion 23:14 ; 508 DL6.DL10 - HLO
ur KOHmMakimoe exooos L0...DIL -rn.0.
3. HACOC 1
=] B PasoMKHymom cocmosiHuu SBxx cueHana paspeweHus
|I'i“|§l “ “ n pabomsl Hem. BrrioueHue deueamenel M1...M3 3anpeuweHo.
|
[AY AV [ TE | = |c.xon
OxupaaHue paspelueHus paborbl Ha DI.x
JononHutensHo o6 MCMNonb3oBaHWM CUrHana paspelleHns pabotbl - n. 2.5.1 BapuaHTbl BKIHYEHUS Harpysku,

“OcTaHoBKa paboTbl HAcoCOB [Ansi TexHudeckoro obcnyxuBaHums” n n.2.10.1 Pabota ¢ BHELHUMW KOHTPOSbHO-

n3mepuTENbHLIMU Npubopamm.
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Muearowuli ceemoduod,
nosigusicsi asapuliHbIl cugHan !

B py4HOM pexume npu nobGOM COCTOSHUM OBUraTens
NMOCTOSIHHO BEAETCs NPOBEpPKa aBapUHbIX CUTHAIOB.
Ecnn kakon-nmbo curHanm npucyTCTBYET, CUrHasnbHbIN
ceetoaunon “ABapusa” gaHHoOro Asuratenst Oyget muratb.

Heobxognmo nepentn Kk akpaHy <3.HACOC 1> (unu 3HauoK pyaHoro
<4.HACOC 2> vnun <5.HACOC 3>) 1 y3HaTb NpU4mnHy pexuma
HEenCnpaBHOCTMW.
Mpu nonkITke Nycka ABuraTens ¢ MuratoLyM CUrHarnom Hacoc
MK4 6ypeTr vHOMuMpoBaTb €ro aBapuvito, CUrHasbHbIN OTKIIO4EH !

[AY [AV ] [ = [c.xon]

oXxugaHue HaxaTma kHonku “MYCK”
7

cBeToamog “ABapusi” 3aropmTcs MOCTOSIHHO.
C6poc aBapun B pPy4YHOM peXMME - HaxaTue KHOMKK
[CTO”] CwurHan neperpesa asuratens

Mocne HaxaTtusa onepatopom kHonku [IMYCK] noboro asuratensi, B Tedyenne 0,5...1 cekyHObl NpoBepsoTca
cnegyoLme napameTpbl:

e curHan paspelueHust pabotel Ha guckpeTHom Bxoge DI.x (ecnu oH 3agaH B B nyHkTe [Hacmpolka
exodoe 1-8] unn [Hacmpolika exo008 9-16] yCTaHOBOYHOIO MEHIO);

*  MOBbILLIEHNE / MOHMXKXEHNE HAMPSKEHWS CETU, NepeKoc dhas No HamnpsKEHUIO;

e 3aMblkaHue (yTevka) Ha Koprnyc oOMOTOK anekTpoaBuratensi (ecrnv nNpoBepka 3a[eicTBoBaHa B
yCTaHOBOYHOM MeHto [[Jeucamens Mx]-->>[KoHmponb 3aMbikaHuUsi Ha Kopryc]j);

+ TemnepaTtypa aBuratens (ecrnv npoBepka 3agericTBOBaHa B yCTaHOBOYHOM MeHto [[Jeuzcamens Mx]-
->>[KoHmposb memnepamypbl dgu2amerisi));

¢ COCTOsiHWME aBapWIHOIO CUrHana ¢ Hacoca (B 3aBMCMMOCTHM OT 3a4aHHOIO 3HaYeHMS B YCTAHOBOYHOM
mMeHto [KoHguaypayusi]-->>[AeapuliHbil cuezHas Hacoca Mx]).

Ecnu Bce napameTtpbl B HOpMe, paspeLuaeTcsi 3anyck JaHHOro aneKkTpoaBuratens no BbIopaHHOM Nonb3oBaTenem cxeme
(cm.n.2.5.1 BapuaHTbl BKIOYEHNS HArpy3sKku).

Mpn npamom wnu nnasHom nycke (YT nogkmo4eHO K Kaxaomy ABuraTtenio), BKM4daeTca BbixogHoe perne K1,
BKrtovatoLee koHTakTop unu YII, 3anyckatowee anektpoasuratens. Mocne BkntoveHns pene K1 B Tevenue 1...90 cekyHa
(n3meHsieTcA nonb3oBaTenemM B yCTaHOBOYHOM MeHI0) MK4 nrHopumpyeT nyckoBble TOKM BO BpEMS pa3roHa ABuratensi.

Mpu 3anycke “3Besna’"TpeyronbHWK” ogHOBPeMeHHO BkntoyatoTcs pene K1 un K2. [Buratens BkMOYaeTcsd no cxeme
“3Be3pa”. Mo wmcTeyeHMe MOMOBUHBI 3a4aHHOrO OTpeska BpeMeHu (Bpemsi GnokuMpoBku nyckoBoro Toka) pene K2
OTKMNoYaeTcs. [Buratens NepeknovaeTcs Ha CXeMy “TpeyronbHuK”.

Mpn nepemeHHom MacTepe BkrntovaeTcs pene K2, nogkntoyas gaHHbIi Hacoc k obemy ans Bcex Hacocos YT, Yepes 2
cekyHAabl Bkntovaetcs pene K7 n gaet komangy YTl 3anyctuTs BbiOpaHHbIn asuratens. Y nnaBHoO 3anyckaeT ABUraTernb.
Mo ncteyeHve BpemMeHn ONOKMPOBKM MYCKOBOro TOKa BKItovaeTcs pene K1 v wyHTuMpyeT asuratens Ha NpsaMyto paboTty oT
cetu. [Nocrne atoro oTknodaetca pene K7. CurHan 3anycka cHaT, YT oTkntoyaeTcs. Yepes 3 cekyHabl OTKIIOYaeTCs pene
K2, pBuraTtenb ocTaeTcs NOAKNIOYEHHbIM Hanpsamyto K ceTu. YT roToBo k 3anycKy cneayoLlero Asuratens.

Mepen 3anyckom pasgaeTcss KpaTKOBPEMEHHbIN 3BYKOBOW CWrHan, npeaynpexpalowui onepatopa O Mycke
anekTpoaBuratensi. 3aropaeTcs curHanbHbli cBeToamod “PaboTta”, roBopsilMin 0 TOM, YTO ABuratens BkitodeH. [locne
oTcHeTa BpeMeHW OnokMpoBKM MyckoBoro Toka, MK4 HenpepbiBHO BbIYMCMSET 3HaveHusi TokoB no ¢asam A n C
aneKkTpoABUraTensi, KOTopble AOMKHbI NexaTb B Npegenax ycraBok MMHUMAarbHOro ¥ MakcMMarbHOro TOKOB, U BbIBOAUT
Ha UHAMKATOP UX 3HAYEHUSI.

B py4HOM pexmme COCTOAHME AaTYMKOB YPOBHS U AABNEHNSI UTHOPMPYETCSH, HO YPOBEHb XUAKOCTU UHAMLMPYETCS B OKHE
<1.CocTosiHue>.

B cnyuyae npeBblleHNsT NN NOHWxeHUst paboyero Toka B TeyeHne 1...15 cekyHn (M3MeHsieTcs monb3oBaTenem B
YCTaHOBOYHOM MEHI0), OTKNtoYaeTcs KoHTakTop n MK4 nHamumpyet aBapuio JaHHOTO ABuratens. 3aropaeTcs CUrHarnbHbIN
cesetogunop “ABAPUA” Ha nepegHen naHenu, Gyget nogaH 3ByKOBOW curHan. Bpems cpabatbiBaHus apyrx asapumn
asuratenst (cm. Tabnuuy 5) doukcMpoBaHo U M3MeHeHuUo He noanexut. MNocne Haxatusa kHonku [CTOIN] aBapus Gynert
cbpoweHa n MK4 6ynet oxumaats Haxatus kHonku [[TY CK].

Bce cnyunBLumecs B py4HOM pexume oLmbkm B XKypHane aBapuin MK4 He coxpaHsitoTes .
Mpumep BktoveHns Obin NnpuBegeH ans Hacoca 1. [ins octanbHbIX HACOCOB BKIMHOYEHWE, paboTa, KOHTPOMb 1 aBapuiiHbIe
CUTyaLMn aHanornyHel.

[ns ncknmoyeHnsa npocagkvu HanpskKeHUs CeTU M BO3HUKHOBEHWS aBapuv, OOHOBPEMEHHOE BKMHYEHWMM HECKOIbKUX
apuvrartenen 3abrnoknpoBaHo B Niobom pexume paboTbl. [ogknoveHne o4epeaHoro ABuraTerns BO3MOXEH TOJbKO Mocre
3anycka npeabiayLero (4OMKHO 3aKOHYNTCS BPeMst BrTIOKMPOBKM MYCKOBOIO TOKa) M 3-X CEKYHAHOW nay3bl Nocre 3Toro.

Pa6ota melwanku (knanaHa aspauuv) B py4HOM pexuMe (a Takke B peXume HanmBa) OTKIHOYeHa 00 NepekioveHns B
aBTOMAaTUYECKUI PEXMUM peHaxa.
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2.5.3 ABTOMaTM4YEeCKUI PEXUM OpeHaxa

B ycraHoBouHoMm mMeHio MK4 nonb3oBatenem B pasgene [ba3oeble napamempbi] -->
“Pexxum pabomabi” [0OMKHO ObITb YCTaHOBMNEHO 3Ha4YeHne - “OpeHax no [.Y.”.

B niobom pexume paboTbl npu BkModeHUM nutaHus MK4 u oTobpakeHus 3acTaBKM MPOUCXOOUT YTEHUE U3
aHeproHesaBmcumoin namsTu (M3Y) Bcex He0BXOAUMBIX AaHHbIX U NapaMeTpoB 3awwuThl. Ecniv npomsolwwen c6oi gaHHbIX
UNn Kakne-nmbo 3Ha4YeHnst He COOTBETCTBYHOT AOMYCTUMbIM, TO ByAeT 0TOOpakeHO OKHO C COOBLLEHMEM O JAHHOW aBapun.
Pabota MK4 Oypet 3abnokupoBaHa [0 BMmeluaTenbCTBa Monb3oBatens. COpoc AaHHOW aBapumn onucaH B n.2.14

ABapuiiHble CUTYaLMN N MHOVKALMS OLLINMGOOK”. Aemomamuseckui

pexum pabomsbi m E TIHI i‘b MH 04 noH 23:14

[anee npoBepsieTcs HanMuMe u NpaBUIIbHOCTb YepenoBaHus MUTarLMX
¢a3. Ecnu oTcytctBYeT ogHa u3 a3 unm obHapyxeHo HenpaBuibHOE UX

1.CocTosiHue

yepenoBaHWe, Ha 9KpaHe OTOBPa3UTCs OKHO C OTOBpaxeHneM aBapUHON Cxema BirlioeHIA 1-2-3

cuTyaummn n Byget 3ByvaTb NPEepbIBUCTLIV 3BYKOBOW curHan. Ha nepegHen HacoCos:

naHenu MK4 saroputca ceetoamnog “Asapus’. CoCTOsIHME CTaHLMK:
HeobxoanMo BbIMOMHWUTL MPOBEPKY HanpsbkeHun a3 n obecneynTtb mx Tecr..

npaBuIbHOE YepeoBaHye.

Ecnu B ycTaHOBOYHOM MEHI0 3Ha4YeHue nyHkTa “lay3a nocne nogayv NUTaHnsa” OTIIMYHO OT HYIsA, TO NPOoM3onaeT
3a4ep)KKka BKIYeHMs Npubopa Ha 3TO BpeMs.

YcTaHoBOYHOE MEHI0

BasoBble napameTpbl
Kondurypauws

B ctpoke cTatyca craHumu GyaeT BbiBEAEHO CO0bLLEeHne O
3aepiKKe BKIo4YeHUda n BpemMmeHeM B CeKyHaaXx 0 OKOHYaHUA
3a[epxKKM. .

=
Ycraska YpoBHsi 1(0Tkn.BCcex Hacocos), MeTpos/Gap |

Hacrpoitka 8xonos 1.. | YcraBka YposHs 2(Bkn. Hacoca 1), meTpos/6ap

Hactpoitka sxonos 9-1 Ycraska YposHs 3(Bkn. Hacoca 2), meTpos/6ap
MapameTpb! 3aWyThl

I M1 YcraBka YpoBHsi 4(Bk1. Hacoca 3), MeTp
Buratenb -
M2 YcTaBka aBapuitHOro ypoBHst (nepenue)
BUrateno
'u I'layaa nocne BKI4eHuns, ¢

Bpewms cpabaTbiBaHsi AAaT4NKOB YPOBHS, CEKYHT
YepenoBaHue Hacocos

May3a nocne Bknto4veHus 08 c.

[aHHbIN pexuM BKMYEHUS NpedHasHaydeH ans CuTyauuid, Korga MpouCXOoAuT OOHOBPEMEHHasi nogada nuTaHus
HECKOINbKMM NoTpebuTensam.

Mpn ogHOBPEMEHHOM BKITHOYEHUM MOLLHbBIX Harpy3ok BO3MOXHa 3Ha4MTemNbHas Npocajka HanpskKeHUs NUTaHusl, YTo
MOXET BbI3BaTb aBapuiHble CUTyaLMN. YCTAaHOBKa pa3HbIX 3HAYEHU BPEMEHWN 3a[EePXKKU NMO3BOMUT NABHO MOAKIIOYNTL
BCex noTpebuTenen kK ceTu, HanpMmMep, Nocne e€ nponagaHns 1 NoCneayLLLEro BOCCTaHOBIEHMS.

[anee npoBepsieTcst HanNUune obLMX aBapUNHBLIX CUTYauuin, ocTaBLunxcs B namaTv MK4 ot npegplaywwimx 3anyckos. Ecriv
00HapyXuTcs coxpaHeHHas 3anmck ¢ aBapven, To MK4 nepeiiget k oTobpaxkeHuto aBapum 4o ee copoca no BpemeHn. Ecnn
COXPaHEHHbIX aBapUNHbIX cuTyauui HeT, To MK4 HaumHaeT paboTaTb B 3ajaHHOM MOb30BaTENEM PEXMME.

Ecnu kHonkow “Py4Hoi/ABTOMaT” Ha nepegHen naHenn MK4 ycTaHOBNEH aBTOMATUYECKUIA PEXUM
paboTbl N 3agencTBOBaHHbIN BXxod “Auto” 3aMKHYT (eCnm BbIGpaH H.0. KOHTaKT JaHHOro Bxoga), To MK4  ABTO

HayHeT paboTy B 3a4aHHOM aBTOMaTUYECKOM PEXMME MO AaT4MKaM YPOBHS UV AaBlEHUS. PYUH
Ecnn B yCTaHOBOYHOM MEHIO aKTMBUPOBAaH CUrHamn BHELUHEro ynpasneHus (paspelueHnst paboTbl)
E.Erun, To npouecchkl Hanvea/cnvea 6yayT IPOMCXOANTb TOMBLKO Npy cpabaTbiBaHMM 3TOrO BXOAA. {l

Ecnu curHana “BHeluHee ynpaBneHne” HeT, TO B OKHe
<1.CoctosiHMe> B CTpoKe cTatyca CcTaHuum 6yaet
oToOpakeHa Hagnucb “oXxuaaHue curHana '‘BHeluHee oxugaHue curHana E.Run
ynpaeneHue” n MK4 6ynet oxuaats ero nosiBNeHus. (BHewHee ynpaBneHue)

CuvrHan “BHelwHee ynpasrneHue” (unv paspelueHve paboTbl) akTUBUPYETCSA B yCTaHOBOYHOM MeHto [KoHdurypaums]--
>>[Bxoa ‘BHelwwHee ynpaBneHue’] BbIGopoM 13 cnvcka aHadeHus “a”.

[anee, BbibepuTe auckpeTHbin Bxog DI.1 ... DI.11 ans gaHHoro curHana (no ymonyaHuio, yctaHoeneH Bxog DI.7).
[Hacmpolika exodoe 1-8] --> [CueHan Ha exo0de DI.7] n3aveHute 3Ha4eHne Ha " BHewHee ynipaeneHue".

B nyHkTe meHo [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe] fns BxoAa 7 yCTaHOBUTE HEOOXOAVMMbIV TUM
KOHTaKTa (H.0. UMM H.3.).

Mocne nomnyyeHust curHana paspelueHus pabotbl E.Run (ecrnv oH 3agencTBoBaH) CTaHUMSi NEPEXOAUT K OXMOAHMIO

HarMosIHEHMS1 EMKOCTU UM OTKaYKe BOAbI MO CUrHanam ANCKPETHbIX UMM aHaNoroBbIX 4aT4YMKOB YPOBHS (4aBeHus ).

KoHTponb YPOBHA XXUOKOCTU MOXET OCYLLECTBIATLCA KaK NO AUCKPETHbIM AaT4YMKaM YPOBHA (I'IOI'IJ'IaBKVI, ANeKTpoadbl U I'Ip.),
TaKW Nno aHanorosbiM Jat4ynkam ypoBHA UNu AasneHna (FM,D,pOCTaTM‘-IeCKVIe NUnn ynbtpa3ByKoBble AaTYUKN ypOBHH).

KonunyecTtBo Hacocos, ncnonb3dyemMblX A5 OTKa4ku, 3agaeTcsd nonb3oBarenem B yCTaHOBOYHOM MEHH (/J,O 3-X), OAuH N3
HacoCOB MOXET ObITb pe3epBHbIM, T.€. BKIO4YaTbCA TONTbKO Npuv aBapun ogHOro 13 paGoqu nnu, HanpuMep, Nnpu nepenmee
€MKOCTHW.
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Pa6ota no AUCKPETHbIM gaT4ynkKam ypoBHA

[pn ncnonb3oBaHUN ANCKPETHLIX 4aTYNKOB YPOBHA UX KOJNTMYECTBO 3aBUCUT OT YNCIa NCNoJib3yeMbiX B pa60Te HaCoOCOB C
YHE€TOM Hann4vna pes3epBHbIX HACOCOB. MakcrmanbHoe KOnmMyecTBo MCNONb3yeMblIX MONJ1aBKOB - 5.

Ecnu ypoBeHb XMAKOCTIN HbKe yPOBHSA cpabaTbiBaHMs Nonnaeka « YPOBEHb 1», TO HACOCHI HE 3aryCKalTCH HE3aBMCUMO OT
COCTOSIHUSI AApYruX nonnaekoB. Ecnv ypoBeHb yBeNnuunBaeTcst U 4OCTUraeT YpoBHS cpabaTtbiBaHuMs nonnaeka « YpoBeHb 2%,
NPOVCXoAnT NyCcK OAHOro Hacoca. Mpu ganbHenlweM yBENMYEHUN YPOBHS U COOTBETCTBEHHOM cpabaTbiBaHUM Nonnaska
«YpoBeHb 3» BygeT nponcxoamTb Nyck BTOporo Hacoca. Npu cpabaTbiBaHUy nonnaska «YpoBeHb 4» 3anyckaeTcsl TpeTui
Hacoc. PyHKLMSA NATOro MonnaBKa - HanMune aBapuHOro yposHs Bogel (nepenwus). MNpu ero cpabaTbiBaHUM, HE3ABUCKMMO OT
COCTOSIHUSI OCTalbHbIX MOMNMaBKOB (KPOME NepBOro), 3anyckaeTcs aBapuiiHas OTKavka BOAbl C BKIOYEHMEM BCex

NCnonb3dyemMbiX HaCOCOB UIn aBapPUNHbLIA OCTAaHOB CTaHLUUM.

OTkntoYeHWe Bcex paboTatoLLyX HACOCOB NMPOUCXOAMT NPY OTKITIOYEHMN KOHTAKTOB NomniaBka « YpoBeHb 1».

~ —

| ABapuiiHL it
YPOBEHb

YpoBeHb 4

BknioueHue
Hacoca Ne3

YpoBeHb 3

BkntoyeHne
Hacoca Ne2

YpoBeHb 2
BkntoyeHne
Hacoca Ne1

YpoBeHb 1

OTkIoYeHne
BCEX HAacCOCOB

3 pabouux Hacoca

~ —

| ABapuiitiu it
YPOBEHb

YpoBeHb 3
BknioueHne
Hacoca Ne2

YpoBeHb 2

BkntoyeHne
Hacoca Ne1

YpoBeHb 1

R —
OTkIntoYeHne
BCEX HAacCOCOB

2 pabouymx Hacoca,
1 pe3epBHbIN

~ —

| ABapuitiii
YPOBEHb

YpoBeHb 3

BknioueHne
Hacoca Ne2

YpoBeHb 2
BxkntoueHue
Hacoca Ne1

YpoBeHb 1
OTkItoYeHne
BCEX HAacoOCoB

2 pabo4yux Hacoca
N —

| ABapuitiiii
YPOBEHb

YpoBeHb 2
BxkntoueHune
Hacoca Ne1

YpoBeHb 1

OTkItoYeHne
BCEX HAacOCOB

1 pabouunmn Hacoc,
1 pe3epBHbIN

Oatumku nogkntoyaroTces k guckpeTtHoiM Bxogam DI.1 ... D1.11, 3aBoAckue HaCTPOWKK:

DI.1 - YpoBeHb 1 (OTKNOYEHUE BCEX HACOCOB),
DI.2 - YpoBeHb 2 (Bknto4eHue Hacoca Ne1l),
DI.3 - YpoBeHb 3 (BKntoueHue Hacoca Ne2),
DI.4 - YpoBeHb 4 (BkntoueHue Hacoca Ne3).
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Mpu HeOBXOAMMOCTH, ANCKPETHbIE BXOAbI 4ATHYMKOB MOXHO NepeonpeaenvTb B YCTAHOBOYHOM MEHHO.

Homep Bxopa 3apaetcsa B nyHkte [Hacmpolika exodoe 1-8] nnu [Hacmpolika exodoe 9-16]. Ecnu Heobxoammo
BblIOpaTb APYron BXoA Aatyvka, Haxumasi kHonku [Beepx] n [BHu3] BbiGepute HyxxHbIN anckpeTHbin Bxog (DI.1 - DI.11) n
HaxxmuTe kHonky [BBO/]. B nosiBMBLLUEMCS OKHE M3 NMpeanaraemoro cnucka Bbibepute 3HaveHve “YpoBeHb X' 1 HAXMUTE
kHonky [BBO[]. ®yHkums Bxopa OyaeT nameHeHa.

Twun koHTaKTa kaxgoro Aatyvka (HOpM. Pa3OMKHYTbIN U HOPM. 3aMKHYTbIN) MOXHO 3a4aTb B MYHKTE YCTAHOBOYHOTO MEHIO
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoeg]. [1o ymonyaHuio, BCe ANCKPETHbIE BXOAbl YCTAHOBMEHbI KaK
HOpMarnbHO pPasoMKHyTble. B nosiBuBLLUEMCSt OKHE OTOOpaatoTcs Homepa BxoAos 1-8 (9-11) n nod HAMKM 3HAYOK COCTOSIHNS

BX0Aa. T
UN KOHTaKTOB BXOMOB
Haxvas : Hamas

BbIGEpMTE HOMEp BXOAa, K KOTOPOMY 6 7 8 YCTaHOBUWTE TUM KOHTAKTa (H.0. U H.3.)
MNOAKITIOYEH JATYMK YPOBHSI, Z Ha>KMVITe.

Hanpumep, DI.3.
[aHHble B6yayT COXpaHeHbI.

\ Bxoo DI.3
HOPMarbHO Pa3oMKHyMbIL

Ha rmaBHOM 3kpaHe <1. CocTosiHMe> Mo curHanam ot AaTYnkoB oTobpaXkaeTCsi pearbHblli YPOBEHb BOAbI B EMKOCTM U
COCTOSIHVE KOHTaKTOB AaTyMKoB (cpabotarn/He cpaboTan).

B3 ¥l &b NH 04 vion 23:14

MuratoLmit 3Hau4ok 1.CocTosiHMe
npeaynpexaeHni

©- [laTuuk He cpaboTan
@- [laTumk cpaboran

PeanbHbin
YpPOBEHb BOAbI

3Hayok Hanuuus
MeLuarnku unu knanaxa
(MeLanka oTKmioYeHa) Pa6ouwe Hacocsl: [laTunku YpoBHSi BOAbI B @MKOCTU
1,2 - BKMIOYEHBI, 3 - OTKIIHOYEH 1 UX COCTOAHNE

Ecnu npy noBbILLEHUM YPOBHSI XMOKOCTU Kakoii-nmbo gatyumk He cpaboTan, TO pearbHbI YpoBeHb GyAeT nokasaH no
cUrHamnam BblleCTosIWMX pabounx [aTunkoB. B okHe npemynpexaeHuid NosiBUTCS COOBLUEHME O HEKOPPEKTHOM

cpabaTbiBaHVM AATYMKOB YPOBHS.
_ N &3 ¥l & NH 04 vion 23:14
@ o1 As. Yp. 1.CocTosiHue

o4 4. =
MpepynpexaeHus : ‘

He cpaboTtan aatumk
YpoBHSA 2

o -
BAGS

3
2
1

Ecnn B cTaHumu ucnonb3yeTcs gaTtyvk aBapuUMHOIO YPOBHS (MepenuB), TO ero HeobxoauMmo 3afenicTBOBaTb B
YCTaHOBOYHOM MeH0 B pasgene [KoHgueypauyusi]-->[[laTuymKk aBapMUHOro YpOBHSl] , yCTAHOBMNMBAEMOE 3HaYeHue -
"[nckpeTHbIN". [Ipyroe 3Ha4eHne urHopupyeTcs, 4aTymk B paboTe ucnons3osaH He byaer !

[atumk nogkntovaeTcs k no6omy csobogHomMy amckpetHomy Bxogy DI.1 ... D1.11, 3aBofckast HacTpolika - DI.5.
Takke 3agaeTcs ero TUM KOHTakTa (HOPM. Pa3oMKHYThIA UM HOPM. 3aMKHYTbIN). PekoMeHayeTcs faTtynk ¢ HopMarbHO
3aMKHYTbIM KOHTaKTOM, MpW NepenuMBe KOHTaKT KOTOPOro pasMblkaeTcs. OTO JaeT BO3MOXHOCTb KOHTPONUPOBaTh Lienb
AaTtyunka n ObITb yBEPEHHbIM B €70 rapaHTUPOBaHHOM cpabaTbiBaHUM NP NepenmBee.

BkntounTb BCe HaCOCbI(C peSepBHbIMVI) A0 ONOPOXXHEHUA EMKOCTU

BapuaHTbl oTpaboTkm BkntounTb Bce Hacockl(C pe3epBHbIMU) Ha 3adaHHOEe BPeMst
curHana ‘“fepenvs” 3afaloTCH B fejictame npn asapuitiom | ABaPWiMHbIit 0CTaHOB
YCTaHOBOYHOM MEHIO B pasfene  yposxe Huuero He genatb
[Mapamempbl 3awumei]--> BxkntounTb Bce Paboune(6es pesepBHbIX) [0 ONOPOXKHEHUS
[Oelicmeue npu asapuliHom BkntounTb Bce Paboune(6e3 pesepBHbIX) Ha 3adaHHOE BpeMst
ypoeHe]. Bpemsi paboTbl HacocoB

NP Nepenvse, MuHyT 1 ... 90 (3aBoAackoe 3HayeHue - 10)

Mpu nepenuBe, B ABYX NEpBbIX BapuaHTax OyayT 3anyLLeHbl BCe HAacOoChbl, B TOM Yucrie 1 pe3epBHble. Ecnu BkntoveHue
pe3epBHbLIX HACOCOB HEAOMNYCTUMO, HeobxoaMmMo BbiGpaTb ABa NocregHux BapuaHTa, rae oHu OyayT MCKIYeHbl U3
paboTbl.

[Insi nepBoro BapraHTa OTKITIO4YEHNE HACOCOB NPOM30MAET NOCIE NOMHOWM OTKaYK1 EMKOCTH (00 OTKIoYeHus nonnaeka 1).
Bo BTOpOM BapuaHTe Hacochl OyayT 3anyLueHbl Ha 3agaHHoe nonb3oBaTtenem “Bpemsi pabotel npu nepenvee”. MNocne
OKOHYaHWs 3TOr0 BPEMEHW NpoBepsieTcs Hanuyme curHana “MNepenvs”. Ecnu curHan Bce elle NpuCcyTCTBYET, HacoChl
OCTaHyTCH BKITHOYEHHBIMU ellle Ha 3To xe “Bpemsa pabotbl npu nepenuse”. Ecnn curHan nepenvea nponan, cTaHuus
nepexoanT K LUTaTHOMY pexumy paboTtbl No gatumkam.  3HaveHue “ABapuiiHbIi OCTaHOB MpeaHa3HavYeHo ans pexvma
HanvBea, Npu ApeHaxe ero UCnosnb30BaThCs HE PEKOMEHAYETCS BO M30eXxaHme 3aTonseHus.

OTAenbHbIN AUCKPETHBIN AaT4YMK OOLLEro ‘cyxoro’ xoAa BCex HacoCoOB Npu paboTe No ANCKPETHbLIM AaT4MKaM YPOBHS He
ncnonb3yetcs. Ero dyHKUMM BINONHAET NonnaBok ypoBHs 1. MNpu oTkMo4eHun aToro nonnaska 6yayT OCTaHOBMNEHbI BCe
paboTatowme Hacockl. Ecnv gatymk Bce-Taku Byaet NoakmoyeH K kakomy-nm6o Bxogdy DI.x B yCTAHOBOYHOM MEHHO B NyHKTE
[Hacmpolika exodoe 1-8] nnu [Hacmpolika exodoe 9-16], To ero coctosiHve npu paboTte Oyaet urHopnposaTbCs.
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Pa6oTa no aHanorosbIM AaT4yMKaM YPOBHS (AaBneHus)

[ns paboThl CTaHLMM OCTAaTOYHO OQHOIO aHanoroBoro AaTynka ¢ BbixogHbIM curHanom 0..20(4...20)MA. B ycTaHOBOYHOM
MeHo MK4 B paspene [KoHghuaypayusi] nonb3oBatenb 3a4aeT TN CUrHana gatyvka ypoBHS(4aBneHusl), ero avanasoH
N3MEpPEHUN (HWXHEE U BEPXHEE 3HaveHne) u cmelleHune ‘0’ Touku(rnybuHa konoaua), ecnv Heobxoaum nNepecyeT BbICOThI
YPOBHS BOAbI OT MOBEPXHOCTN A0 AaTymnka(npu MCNonb3oBaHUM YrbTPa3ByKOBOMO AaTvuka ypoBHsi). B pasgene [ba3oesbie
napamempabi] 320al0TCS yPOBHM BKITIOYEHNSI HACOCOB B MeTpax, 6apax nnv npoueHTax.

Ecnn ypoBeHb XWOKOCTU HWKe yCTaBkM «YpOBEHb 1», BCe HAcoChbl OCTaHOBMEeHbl. Ecnn ypoBeHb yBenuunsaetcs u
[OCTUraeT yCTaBKun «YPOBEHb 2», MPOUCXOAMUT MyCK NepBoro Hacoca. [Mpu ganbHenweM yBenmyeHnmn ypoBHs 4O YCTaBKu
«YpoBeHb 3» NPOM3OMAET NYCK BTOPOro Hacoca. MNpn yBenuyeHnn ypoBHS A0 YCTaBkM «YPOBEHb 4» 3anyckaercs TpeTui
Hacoc. YcTaBka « ABapyHbIN YPOBEHbY - KOHTPOIb aBapuIMHOIO YpOBHS BoAbI (NepenuB). Mpu ee OCTMKeHMN 3anyckaeTcs
aBapuiiHasi oTKadka Bofibl C BKITHOYEHNEM BCEX UCMONb3yeMbIX HACOCOB.

OTkniodeHne Bcex paboTaroLLmMX HACOCOB NMPOUCXOAMNT NMPU CHUXEHNN YPOBHS BOAbI HIKE YCTaBKN «YPOBEHb 1».

Mmapoctatnyeckuin
[AaTyYUK YPOBHS
4..20 MA
N I - n
pU MCMONb30BaHUN TMAPOCTATUYECKOrO
ABapuiiHbiii AaTyrKa ypoBHS He0bXxoaMMO 3aaaTh:
TTTTTT T T T T T T T [~ “ypoeenn A
a) [uanasoH WU3MepsieMoW BbICOTbI
Aatyuka, Hanpumep, 0,00...6,00 ™.
Mpu nycTtom konoAue curHan c garvvka
6ynet 4.00 MA, 4TO COOTBETCTBYET BbICOTE
YpoBeHb 4 cton6a Boabl 0.00 meTpoB.
—B—Kn;q:w—e———————/( Mpu nonHom komoaue curHan ¢ gardvka
Hacoca No3 20.00 MA, 4TO COOTBETCTBYET BbICOTE
cton6a Boakl 6.00 meTpoB.
YpoBeHb 3 < 6) ycTaBKM YpOBHEN BKIIOYEHUS U
T N OTKJTHOYEHMS HACOCOB B METPaX.
Hacoca Ne2 < Ons gByx pabouymx HacocoB 3ajarTcst
s yctaBku ypoBHen 1, 2 n 3. Ons Tpex
< paboumnx HacocoB - ycTaBku 1,2, 3 n4.
YpoBeHb 2 <
BKnioueHme = Ecnu B HacTporkax 3agaH oguH
Hacoca Ne1 2 pes3epBHbIA Hacoc (koTopbld Oypet
VposeHs 1 ] NOAMEHATb aBapUMHBIA UIN BKIKOYATLCA
————————y BMECTe C OCTallbHbIMU MpuW MNepenvee),
OTknioveHue = ycTaBkun YpoBHA 3 (2 Hacoca) nnv YpoBHs
BCEX Hacocos = 4 (3 Hacoca) He 3agatoTcs.
I;I YnbTPa3ByKoBOW ypoBHEMED
(0...20) 4...20 MA
Mpu “cnonb3oBaHWKM YrLTPa3ByKOBOIO
\ /|\ — ypOBHEMEpa HeOoOXOAMMO 3a4aTh:
g a) Avanas3oH WU3MepsieMol BbICOTbI
o ~—
_____% o |ABapuiHbit naryuka, Hanpumep, 0,20 ...6,00 m.
g ypOBeHb N
H 0) ycTaBKM YpPOBHEWN BKIOYEHUS WU
H OTKIMHOYEHMS HACOCOB B METPaX.
g Ons aByx paboumx HacoCoB 3aAatoTcs
& YpogeHb 4 ycTaBku ypoBHen 1, 2 u 3. [Ona tpex
————————————————— e N paboumx HacocoB - ycTaBkm 1,2, 3 n4.
v BkntoyeHne
Hacoca Ne3
o B) BenuuuHy cmelleHnsi HyneBom TOYKK
e YPOBHA B MeTpax. JTo Heobxoanmo Anis
YpoBeHb 3 g rnepecyeta paccTOsiHMS OT AaTtyuka ao
R, I e MOBEPXHOCT BOAbI B PACCTOSIHWE OT iHA
. Hacoca Ne2 < g KorozLa 4o NoBEPXHOCTM BOAbI.
- s 2 BenuunHa cmeLleHuns - 3To paccTtosiHue
< OT CeHcopa YypoBHemepa [0 [Ha
| Yposere2 | < konoaua.
BkntoveHne =
Hacoca Ne1 2 Ecnu B HacTpoWikax 3agaH oOguH
YpoBeHb 1 ] pe3epBHbIN Hacoc SKOTopr oyner
R [l — NOAMEHSATb aBaPUHbIA NI BKIKOYATLCSA
OTkrloveHve s BMECTe C OCTalnbHbIMW MPWU Nepenvee),
BCex Hacocos = ycTaBku YpoBHs 3 (2 Hacoca) nnu YpoBHst
4 (3 Hacoca) He 3afaloTcs.




[ns ncknioYeHnsa aBapunHbIX CUTyauuid Mpyu NepenoriHEHNM EMKOCTM 13-3a BO3MOXHOIO OTKa3a aHarnoroBoro Aarynka
AaBneHnst nu yposHsi, B MK4 eCcTb BO3MOXXHOCTb B TAKUX CIy4asXx MCMONb30BaTh PE3ePBHbIV AATYMK.
Y MK4 pBa aHanorosbix Bxoga dP1 1 dP2, kK KOTOpbIM NOAKMOYATCA OCHOBHOWM U pe3epBHbIN AAaTYuK. B ycTaHOBOYHOM
MeHto B pasaene [KoHgpueypayusi]-->[Tun damyukoe ypoeHsi] nonb30BaTento NpeaocTaBnseTcs BbIOop AaTynka:

YCTaHOBOYHOE MEHI0

BasoBble napameTpb!
KoHdurypaums

HacTtpoiika Bxofos 1-8
Hactpoiika Bxogos 9-16
MapameTpbl 3aLUUThI
[Osuratens M1
Asuratens M2

Lcipetisie
e s EIECTIE)
Twn curHana gatynka dP * AHanorosbin dP2
EavHuua namepenust curqana dP1 dP1(dP2 peseps)
HwxHee 3HaveHne ananasona dP1 dP2(dP1 peseps)

BepxHee 3Ha4eHune guanasoHa dP1

VVVAYV

Mpwu BbIGOPE 3HaveHus “dP1(dP2 peseps)” aatumk dP1 SBNSETCA OCHOBHBIM, MPY €ro BO3MOXHOM OTKa3e 3HaYeHue ypoBHS
6ynyT bpaTbcs co BTOporo garyuka. [pn aTom nonb3oBaTenb JOMKEH 3a4aTb OAMHAKOBbIE HACTPOWKM NepBOro 1 BTOPOro

AaT4YNKOB: Tun curiana gatumka dP1 Tun curnana gatumka dP2
EpunHuua nsmepeHus curdana dP1 EpnnHuua namepenus curdana dP2
HwxHee 3HayeHue gnanasoHa dP1 HwxHee 3HayeHue gnanasoHa dP2
BepxHee 3HayeHue amnanasoHa dP1 BepxHee 3HayeHne amanasoHa dP2
CwmewieHue '0' Toukmn dP1 (rny6uHa konoaua) CwmeuwieHue '0' Toukun dP2 (rny6uHa konoaua)

Ha rmaBHoM akpaHe <1. CocTosiHue> o curHanam ot AaT4ymKkoB 0To6pa>|<aeTc9| peanbHbIf YpoBeHb BOAblI B EMKOCTU U
YCTaBKU 3a4aHHbIX ypOBHeVI BKITHO4E€HUA HACOCOB.

' B9 ol &Gk MH 04 mion 23:14

1.CocTOosiHUMe Muratowmii 3Ha4qok
npegynpexaeHus
06 npepaBapuiiHon
cuTyauumn

ABTOMaTU4ECKUIA
pexum paboTbl

ABapwiiHbiii ypoBeHb (nepenis) - .
YposeHb 4 (BkniodeHne 3-ro Hacodg) -> 4.5
YpoBeHb 3 (BKkIoYeHMe 2-ro Hacoda) -
YpoBeHb 2 (BKkMto4eHne 1-ro Haco

YpoBeHb 1 (OTKIIOYEHME BCEX HACOCOB) -

3Hayok Hanunuus
MeLuanku unu knanasa
(MeLuanka BkoveHa)

VARVARVARY]

3al:laHHb|e B yCTaHOBOYHOM
MEHI0 YPOBHU XUAOKOCTH

O6wuin aaTumk ‘cyxoro’ xoaa, PaGouvne Hacocbl: PeanbHbilii ypoBeHb BOAbl B EMKOCTH
ecnv 3aaeiicTBOBaH 1 - BKIloYeH, 2,3 - OTKNIoYeHb! C yyeToMm rny6uHbl konoaua

[Mpun BbIBOAE 3HaYEHMs pearnbHOro YpOBHS YYMTbIBAETCS 3a4aHHOE NONb30BaTeENeM CMeELLEHE HYNeBON TOUKK (rnyburHa
konogua). Ecnv ato cmeLleHre 3agaHo B YCTaHOBOYHOM MeHI0, PeanbHbIN ypoBeHb = CMelleHue - 3HaueHue gaTyumka.

Ecnun nponsonaer otkas pabodyero u/vnu pesepBHOro Aatyuka, B I &3 ¥l ok M+ 04 vion 23:14

OKHe npeaynpexaeHnin nosiBuTcs coobLyeHne ob oTkase, Ha rMaBHOM 1.CocTosiHue >
i1 =
3KpaHe NosiBUTCS MUratoLLMIn 3Ha4YOK NpeaynpexaeHus. Mpeaynpexaenys :
Heuncnp. dP1
CuvrHan npegynpexaeHvns nponageT Mocre BOCCTaHOBMEHMWS
HopManbHoW paboTbl AaTynka.
=]

Mpv ogHOBpEeMeHHOM OTKa3e paboyero 1 pe3epBHOro AaTYMKOB BO3MOXHA aBapuiiHasi OCTAHOBKA CTaHLMW UMW OOVH U3
TPEeX PEXMMOB aBapunHON paboTbi:

a) ABapuiiHbI OCTaHOB CTaHuuu - paboTa cTaHuum GnokMpyeTcs 4O BOCCTaHOBMEHUSI curHana pabodvero unu
pe3epBHOro AaTymka.

6) lNocTosHHOe BKM4YeHVe nepBoro pabovero Hacoca. Hacoc OyaeT BkMYeH OO BOCCTAHOBIEHMS curHana
paboyero nnu pe3epBHOro AaTymka Unv OTKITIOYEHNS faTymnka o6LLero “cyxoro” xoaa.

B) BknoueHne nepsoro pabouero Hacoca no Tanvmepy. Hacoc Oyger nepvoguyecku BKIHOYATLCS MO BPEMEHM,
3ajaHHOM Morb3oBaTernieM B YCTAHOBOYHOM MEHI0 O BOCCTaHOBMIEHUS CUrHarna paboyero unm pe3epBHOro gatynka
UIN OTKINIOYEHNS AaTumka obLLero “cyxoro” xoaa.

r) MNepuoamnyeckoe BKtOYEHME NepBoro paboyero Hacoca No AUCKPETHOMY AaTUNKy aBapUINHOIO YPOBHS(Mepenms) u
Tanmepy. Hacoc GyaeT BknioyaTbca Ha 3agaHHOE Nonb3oBaTernieM BpeMs npu cpabaTbiBaHWM OUCKPETHOIO AaTvmka
aBapuIRHOIO YPOBHS 4O BOCCTAHOBIEHWS CUrHana paboyero unm pesepBHOro Aatymka. Ecnv no okoH4yaHum BpemeHm
paboTbl TariMepa curHan nepenunea He CHAT, HAacoC NPOJOIMKUT paboTy, Tarmep ByaeT nepesanylleH. Ecnu curHan
nepenvBa CHAT M WCTEKIO Bpems Talmepa, Hacoc OyaeT OCTaHOBMEH A0 o4yepedHoro cpabaTbiBaHWs curHana
nepenuea.

ABapuiHbI OCTAHOB

[eiicTBUE Npu OTKa3e MocTosiHHOE BKMoYeHue nepBoro pab. Hacoca
parunka ﬂaBﬂeHMﬂ(ypOBHﬂ) BknroyeHune nepBoro pa6 Hacoca no TaﬁMepy
BapMaHTbl OTpa60TKM /J,aHHOVI rlepl/loﬂ. BKﬂIO‘-{eHl:le nepsoro pa6 H%COCa
aBapuM 3a7al0TCA B YCTAHOBOWYHOM MO IaT4MKy aBapUIHOTO YPOBHA 1 TaliMepy

MeH B pasgene “lMapameTpsbl Bpemst BKIOYEHHOTO COCTOSIHNS, 15
3awmThI”. Taitmep paGoTsl Hacoca npu |_MAHYT: 1 ... 60
OTKa3e fatyunka AasnexHus Bpems OTKMYEHHOTO COCTOSHUS, 15
MUHYT: 1 ... 60

Mpu oTkase gatymkoB (6e3 aBapuiiHoro octaHoBa), namna “ABAPUA” Ha nepegHen naHenyn MK4 6ynet murate. Takke
OyneT BKMYeHo oaHO 13 yHuMBepcanbHbix perne K1 ... K10, ecrnin B ycTaHOBOYHOM MeHI0 BbibpaHa dyHKLMSA 3TOro pene -
"ABapuiHbIn paboTta”. 3anucu aBapuiiHon paboTthl B XXypHarn aBapuii He byaer.

Ha skpaHe <1.CocTosiHue> B CTaTyCHOW CTpoKe OyaeT BbiBeAeHO coobLeHne 06 aBapuiiHon paboTe.
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[aTtynk aBapuiHOro ypoBHS1 (Mepenus) Npu MCMNOSb30BaHUM aHaroroBbIX AATYMKOB YPOBHS MOXET 3afaBaTbCsl Kak
OVCKPETHBIA, Tak M aHanoroBbii. Tvn 3ajaeTcs B YCTAHOBOYHOM MeH B pasgene [KoHgpueypayusi]-->[[aTumnk
aBapuMNHOro ypoBHA] .

M1 04 won 2314 [VCKpeTHbIN JaTunk nepenuBa MOAKMOYaeTcs K Nobomy
ART RS csobogHomy AauckpetHomy Bxogy DI.1 ... D1.11, 3aBopckas
1.CocTosiHue Cpadoran ~ HacTpoika - DI.5. Takke 3ajaetcsi ero TUM KOHTakTa (HOpM.

ﬁ:gjﬁi”“b'“ Pa3OMKHYTBbIA UMW HOPM. 3aMKHYTbIV). PekomeHOyeTca gatyvk ¢
asapwiioro  HOPMaIibHO 3aMKHYTbIM KOHTaKTOM, NpW Nepenuee KOHTaKT KOTOPOro
yposHa pasmbikaeTcs. JTO AaeT BO3MOXHOCTb KOHTPONMpOBaTb LeMb

Aatyvka v 6bITb yBEPEHHbBIM B €70 rapaHTMpoBaHHOM cpabaTbiBaHUK

npwv nepenuee.

Ha rmaBHoM akpaHe OyaeT BbiBedEeH ero 3Ha4yok n coctosiHne (cpabortan/He cpabotan). MNpw cpabaTbiBaHWM AaTymka
YpPOBEHb BOAbI OyAeT MakCcumanbHbIM, HE3aBMCUMO OT pearibHOro YPOBHS BOAbI B EMKOCTH.

ABTOMaTU4ECKUI
pexum paboTbl

IN B9t &gk NH 04 vion 23:14
1.CocTofiHMe

Ecnn patuvMk aBapuMHOTO YpOBHSA B
YyCTAaHOBOYHOM MeEHI 3ajaH Kak

“AHanoroBbIn”’, TO KOHTpPOSb nNepenuea < ABapuiibiii yposeHs (nepen
BbINOMHAETCSA MO YycTaBke “ABapuinHbIn YposeHb 4 (BKriouenite 3-ro Hacod
YypOBEHb” W 3HAYeHUSM C aHanoroBoro Yposere 3 (Bi0keHue 2-ro Hacog

YpoBeHb 2 (BKkntoveHue 1-ro Hacod
YpoBeHb 1 (OTKNOYEHME BCex Hacocq

patymka dP1 unn dP2.

BkntounTb BCE HaCOCbI(C peBepBHbIMM) A0 ONOPOXHEHUA EMKOCTU

BapuaHTel oTpaboTku BkntounTb Bce Hacochl(C pe3epBHbIMM) Ha 3adaHHOEe BPeMSt
curHana “lNepenus” 3agatotca B [lelicTBIe Npn aBapHiiHOM ABapUIiHbIii OCTaHOB
YCTaHOBOYHOM MEHIO B pa3fiene  yposke Huuero He penats
[Mapamempbl 3awumabi]--> BkntounTb Bce Paboune(be3 pesepBHbIX) 4O ONOPOXHEHUS

[Oetlicmeue npu aeapuiiHom BkntounTb Bce Paboune(be3 pesepBHbIX) Ha 3aaHHOE BPeMS

ypoeHe]. Bpewmsi paboTbl HacocoB
npu nepenunee, MUHYT

1 ... 90 (3aBoackoe 3HaveHue - 10)

Mpu nepenvBe, B ABYX NepBbIX BapnaHTax OyayT 3anyLueHbl BCe HacoChl, B TOM Ynicne v pe3epBHble. Ecnu Bkno4veHune
pe3epBHOro Hacoca He4oMyCTUMO, HE06XO0AUMO BblIGPaTh ABa NOCNEAHNX BapuaHTa, rae oH OyaeT NCKIoYeH 13 paboThbl.
[Ins nepBoro BapraHTa OTK/I0YEHNE HAaCOCOB NPOM30MAET NOCE NOMHOW OTKaYK1 EMKOCTH (40 OTKIoYeHns nonnaska 1).
Bo BTOpom BapuaHTe Hacocbl byayT 3anyLeHbl Ha 3agaHHoe noneb3osartenem “Bpems paboTsl npu nepenuse”.
3HaveHne “ABapuiHbIN OCTAHOB’NMpegHa3Ha4YeHO AN pexuma Hanvea, Npu ApeHaxe ero WMCnorb30BaTbCs He
pekomMeHayeTCs BO U3bexxaHne 3aTonneHust.
[Mocne okoH4YaHUSA aTOro BpemMeHu nposepsieTcs Hanuume curHana “lMepenus”. Ecnu curHan Bce elle npucyTCTBYET,
HacoCbl OCTaHYTCA BKIIOYEHHbIMM eLLe Ha 3TO e “Bpems paboTbl npu nepenuse”. Ecnv curian nepenvea nponar, CTaHums
NepexoauT K LUTaTHOMY pexuMy paboTbl N0 AaT4ukam.

[na noBbIWEHNA HaAeXHOCTU paboTbl CTaHLUK BO3MOXHO MCMOMb30BaHNE OTAENbHOrO AUCKPETHOMO AaTynka obliero
‘cyxoro’ xoga Bcex HacocoB. [1pn OTKNOYeHUN 3Toro Aatunka ByayT ocTaHOBMEHbl Bce paboTarolme Hacockl. Jatymk
nogkno4vaeTcs k nobomy csobogHomy Bxogy DI.x n B ycTaHOBOYHOM MeHto B nyHkTe [Hacmpolika exodoe 1-8] wnu
[Hacmpolika exodoe 9-16] ons BbIGpaHHOro BXoAa 3afaeTcs 3HaveHve “O6wuin ‘cyxon' xoa”. Takke 3agaeTcs ero Tvn
KOHTaKTa (HOPM. Pa3OMKHYTbIV NN HOPM. 3aMKHYTbIN).

FN B3 Yl ok NH 04 vion 23:14

1.CocTosiHue

Ha rmaBHom 3kpaHe <1. CocTosiHue> Gynet
BblBEIEH €ro 3Ha4yoK 1 coctosiHue (cpabotan/He
cpabotan).

O6wmn gaTumk
‘cyxoro’ xoga

BkntoueHne HacocoB BO3MOXHO TOJTbKO npum Cpa6aTbIBaHI/|I/| aaTt4yuka. Ecnn curHana c OaT4ynKka HeT, BCe HaCcOoChbl 6y/:|,yT
OCTaHOBIIEHbI, B CTPOKE cTaTyca ctaHuum Oyaet coobLueHmne “OxunaaHne cpabaTtbiBaHUS fatyumka c.xoga”.

MpumeHeHMe aaTyMka oBLLErO CYXOro Xxo4a onpasaaHo, eciiv B eMKOCTM MPOUCXOAUT NOBbILLEHHOe neHoobpasoBaHue,
MNPV KOTOPOM aHAaroroBbI AATUYMK YPOBHS AAET HEKOPPEKTHOE 3HAYEHME 13-3a CIOSI MEHBbI .

[ononHuTenbHble CUrHasbl pa3peLueHuns p860TbI

B MK4 npu paboTe B aBTOMaTU4eCKOM PEXUME ECTb BO3MOXHOCTb 3a4€ACTBOBaHMS ABYX BHELLHMX AUCKPETHbLIX CUTHANOB:
curHan “BHelwHee ynpaeneHune(paspeLueHve pabotsl)” E.Run u curHan “BHewwHas aBapus” E.Error.

CurHan “BHeluHee ynpaBrneHne” npu ero Ucrnonb30BaHUM paspeluaeT paboTy HACOCHOW CTaHUUKM B aBTOMATUYECKOM
pexume. Mpy nponagaHny curHana Bce Hacocbl OyoyT OCTaHOBMEHbI, B CTPOKE cTaTyca cTaHuumn byaeTr coobuieHue
“OxunpaHne curHana E.RUN”.

CuvrHan “BHeluHsAst aBapusi” nNpu ero UCnornb3oBaHWM Grokupyet paboTy HacOCHOM CTaHLMKW UNu 3anyckaeT OauH K3
aBapuiiHbIX PEXMMOB OTKaYku BOAbl M3 €MKOCTU. Hanpumep, ero BO3MOXHO 3a4eNCTBOBaTb AJ1s1 KOHTPOSS 3aTOMNeHus
MaLLWHHOrO 3ana, Npu KOTOPOM paboTa HaCOCHOW CTaHLMM AOMMKHA ObITb aBapuAHO OCTAHOBMEHa.
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CurHanbl E.Run v E.Error nogkntoyaeTcs k nobbim cBoO0oAgHbIM ANCKpeTHbIM Bxogam DI.1 ... D1.11. B ycTaHOBOYHOM MEHHO
B nyHkTe [Hacmpolika exodoe 1-8] unu [Hacmpolika exodoe 9-16] ons BbiGpaHHbIX BXOAOB BbIOMPAOTCS 3HAYEHUS
‘BHeluHee ynpasneHue” 1 “BHellHAA aBapusa” (3aBofckas HacTpoika - DI.7 n DI.8), 3agatoTcs Tunbl KOHTakTOB CUrHanNoB
(HOPM. Pa3OMKHYTbIN UM HOPM. 3aMKHYTbIW).

YcTaHOBOYHOE MEHI0

Ba3oBble NnapameTpbl L
K 2]
OHGbmypa”m HuxHee 3Ha4eHve ananasoHa dP2

Hactpoiika Bxonos 1..|  BepxHee 3HaueHWe AnanasoHa dP:

CurHanbl 3afeicTBYIOTCS B YCTAHOBOYHOM MEHI B MNyHKTE
[KoHgbuzaypayusi] . Heobxogmmo BbibpaTh 3Ha4YeHue “[a”.

Hacrpoiika Bxof0s 9-1 wetiienye '0' Touky dP2 (rvGuta IRas
« » MapameTpe! 3aLWnTbI Bxog 'BHeluHee ynpaenenue' (E.Run)
[na curHana “BHellHee ynpaBneHne” HUKaknx HacTpoek 6onbLue Tewratens M1 Bxon 'BHelLHsis aBapust’ (E.Error)

OxpaHHas curHanusaums
DyHKUMSA yHMBEpCcanbHoro pene K8

Oeuratens M2

He BbINONHAETCA, Ans curHana “BHewHas aBapus” Heobxogumo
3apaTb AeNCTBME Npu ee cpabaTbiBaHNN.

Mpu cpabaTbiBaHMM BXOAa BHeLHen aBapum (E.Error)” BO3MOXHbI HECKOIbKO BapuaHToOB paboThbl:

a) ABapuiHbIA OCTaHOB CTaHLUUWN C BbIAEPXKKOW BpemeHu - paboTa cTaHuMu Bnokupyetcs A0 OKOHYaHWs BPeEMEeHU
BbIOEPXKKM NMOCHe 9TON aBapum 1 CHATMA curHana E.Error.

6) Bkntounte BCE Hacockl 4o CHATUA curHana - Bce pabodne Hacocki(BMeCTe C pe3epBHbIMU) OyayT BKOYEHbI 40
cHATUs curHana E.Error. 3To npumeHsieTcs, Hanpumep, 4151 9KCTPEHHOTO ONMOPOXHEHNS EMKOCTU UMM APEHAXKHOTO NpUsIMKa
Mo cUrHanam BHeLLHe aBTOMaTuKK.

B) Bkniountb Tonbko PaGoume Hacocbl OO CHSATWMA curHana - OyayT BKHOYEHbl TOMbKO paboyne Hacocbl 6e3
pes3epBHbIX. DTOT NYHKT AyOnupyeT BapuaHT (0), ecnu BKNo4YeH1e pe3epBHbIX HACOCOB HEAONMYCTUMO.

BapunaHTbl 0TpaboTkn faHHOW aBapvmn 3a4alTcs B YCTaHOBOYHOM
MeHIo B pasgene “NapameTpbl 3awmTbl”.
Mpy nosiBNeHuu curHana B CTPOKe cTatyca craHuuu Oyaert
coobLlieHre o6 aBapuiiHOM ocTaHOBe UNKM 06 aBapuiiHOM paboTte Mo
curHany E.Error.

YcTaHOBOYHOE MEHI0

Hacrpoiika Bxon0B 1-§  [leiictane npy oTkase aaTunka Aaenexns
Hactpoiika Bx008 9-1  gpeq pagotsl Hacoca npu asapuy [

Bpewms Bbigepxku nocne BH. aBapuun, MuHyT =
o)
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BKNNKOYEHUE HACOCOB

Muearowuti ceemoduod,

B aBTtomaTMyeckom pexvume npu nobomM COCTOSHUM 100U
roseursics asapuuHbIU cueHars !

aBuratens MNoCTOSIHHO BedeTcs MpoBepKa aBapuiHbIX
CUrHaroB.
Ecnu kakoi-nubo curHam npucyTCTBYET, CUrHarnbHbIN

PN 63 .l &k 104 vion 23:14

BHayok

cBeToguon “ABapust” gaHHoro Asuratenst 6yger muratb. aBTOMATUYECKOrO 3. HACOC 1
Heobxognmo nepentn k akpaHy <3.HACOC 1> (4num pexuma paGors! :
<4.HACOC 2> unun <5.HACOC 3>) u y3HaTb MPUYUHY

Hacoc otknoyeH —|

HENCrnpaBHOCTM.
Mpuv nonbITke 3anycka ABUraTensi ¢ MyUratoLmm curHanom Curnan neperpesa
MK4 ©6ymer wvHOvUMpoBaTb €ro aBapuio, CUrHamnbHbIN pBuratens |

cBeToamog “ABapus” 3aropuTCs NOCTOSIHHO. oXuaaHue KomaHabl 3anycka

[Mpu noBbIWEHUN YPOBHA BOAbl B EMKOCTU BbilLe YpOBHS 2 NPONCXOANT NocnegoBaTenbHOE BKNKOYEHME HACOCOB.

Ecnu B ycTaHOBOYHOM MeH!I0 B nyHKTe [Hacmpotika exodoe 1-8] nnm SBxx
[Hacmpotika 8xo00e 9-16]. Ansi kakoro-nuGo Bxoaa 3afaHa PYHKUMS  repekmoyamenu Vi
“Paspeluenne paboTbl auratens Mx”, To 3anyck 3TOro ABUraTens paspewetus pabombi XT9
BO3MOXEH TOMbKO nocne cpabaTtbiBaHWA AaHHOro Bxoga. Ecnm B NET | Oy ox00a B:
BblOpaH TuN kKoOHTakTa Bxoaa - HO, Bxoa [OMKEH 3aMKHYTLCS, €CIn D18 :aapewewzpfomb'w"
TWN KOHTaKTa Bxoaa H3 - Bxoa AomkeH pa3oMkHyTbCs. Ecnn Bxog He DO | o bene pabome: M2"
cpaboTtan, B OKHe [aHHOTO [Buratens oTobpasuTcs cTaTyc DLIO | oy sxode 10: s
“OxupgaHve paspewwenuss Ha DI.x". 3anyck gaHHoro aswratensi r GNDA
HEBO3MOXEH.

I B3 Vil gk MH 04 vion 23:14

Tun koHmakmoe exodoe DI.8...DI.10 - H.O.

3. HACOC 1

B pazomkHymom cocmosiHuu SBxx cueHana pa3peweHusi
pabombi Hem. BkrnoyeHue dsuezamenet M1...M3 3anpeuweHo.

[AY AV ]| TG | = |GXon]

OxupaHue paspewieHnsa pa6ortbl Ha DI.x
[ononHuTenbHo 00 u1cnonb3oBaHUK curHana paspeLieHna paGOTbI -n. 251 BapMaHTbI BKIMOYEHUA Harpysku,

“OcTaHoBKa paboTbl HAcOCOB [Ansi TexHudeckoro obcnyxuBaHums” n n.2.10.1 Pabota ¢ BHELHUMWU KOHTPOSbHO-
N3MepUTENbLHBLIMU NpUGopamu.

Mocne nony4vyeHna KOMaHAbl 3anyCka asuratens, B Te4eHune 0,5..1 CeKyHAbl NpOBEpPAKTCA crneayruwne napameTpbl:

e curHan paspelueHus pabotel Ha guckpeTHom Bxoge DI.x (ecnv oH 3agaH B B nyHkTe [Hacmpolka
exodoe 1-8]unun [Hacmpolika exodoe 9-16] ycTaHOBOYHOIO MEHIO);

* MNOBbILIEHNE / NTOHMKEHNE HAMPSHKEHUSA CETU, NepeKkoc dhas No HanpsXKeHMIo;

e 3aMblkaHue (yTevka) Ha Koprnyc 0OMOTOK anekTpoaBuratensi (ecnv nNpoBepka 3a[eicTBoBaHa B
YCTaHOBOYHOM MeHto [[Jeucamens Mx]-->>[KoHmponb 3aMbikaHuUsi Ha Kopryc]j);

+ TemnepaTypa aBuraTtens (ecnv npoBepka 3ageicTBOBaHa B yCTaHOBOYHOM MeHto [[Jeuzcamens Mx]-
->>[KoHmposb memnepamypbl dgu2amerisi]);

* COCTOsIHWME aBapWIAHOIO CUrHana ¢ Hacoca (B 3aBMCMMOCTHW OT 3ajaHHOTO 3HaYeHWS B yCTAHOBOYHOM
MeHto [KoHgpuaypayusi]-->>[AeapuliHbil cuezHas Hacoca Mx]).

Ecnu Bce napameTpbl B HOpME, pa3peLLaeTcs 3anyck AaHHOMO areKkTpoasuraTens no BbIopaHHOM nonb3oBaTernieM cxeme
(cm.n.2.5.1 BapwaHTbl BKIMOYEHNS Harpy3ku).

Mpn npsmom wmnu nnasHoMm nycke (YT noaknoYeHo K Kaxaomy ABUraTento), BkMtovaeTcs BbixogHoe pene K1,
BKMovatoLlee koHTakTop unu YT, 3anyckatowee anektpoasuratens. [ocne BkrtoveHus pene K1 B TedeHne 1...90 cekyHA
(M3MmeHsieTCs Nonb3oBaTenem B yCTaHOBOYHOM MeH0) MK4 nrHopupyet nyckoBble TOKU BO BPEMS pasroHa ABuUraTensi.

Mpun 3anycke “3Be3ga”-"TpeyronbHUK’ OOAHOBPEMeHHO BkmtoyarTcs pene K1 v K2. [Buratens BKr4aeTcs o cxeme
“3Be3ga’. Mo wcTeyeHMe MOMOBMHBI 3a4aHHOrO OTpeska BpeMeHu (Bpemsi GrokMpoBKM MyckoBoro Toka) pene K2
oTkntoyaeTcs. [Buratenb NepeknovaeTcs Ha CXemMy “TpeyronbHuK”.

Mpu nepemeHHom MacTepe BkntoyaeTcs perne K2, nogknovas AaHHbIN Hacoc k 06Lemy ans Bcex HacocoB YII. Yepes 2
cekyHAbl BkrtovaeTcs pene K7 v gaet komanay YTl 3anyctuTb BbiOpaHHbIn gsuratens. YT nnaBHo 3anyckaeTt ABuraTtenb.
Mo ncreveHne BpemeHn GrOKMPOBKM NMYCKOBOTO TOKa BKtovaeTcs pene K1 v WwyHTupyeT ABuratens Ha npaMyto paboTy ot
ceTn. lNocne atoro oTkntovaetca pene K7. CurHan 3anycka cHaT, YT oTknovaeTca. Yepes 3 cekyHabl OTKMNoYaeTcs pene
K2, aBuratenb octaetcst NoAKMoYeHHbIM Hanpsamyto k ceTu. YT roToBo K 3anycky crieqytoLero ABuraTtens.

Mepen 3anyckom pasgaetcsl KpaTKOBPEMEHHbIM 3BYKOBOW curHan, npeaynpexaarolluin onepartopa O Mnycke
anekTpoaBuraTens. 3aropaeTca curHanbHbIv cBeToamog “Pabota”, roBopsawmin o Tom, YTO ABuratens BKIoYeH. [Nocne
oTcyeTa BpemeHu OrnokMpoBKM MyckoBoro Toka, MK4 HenpepbiBHO BblMMCASET 3HaveHust TokoB no ¢asam A n C
3MeKTpoABUraTensi, KOTopble AOIMKHbI NexaTb B Npeaenax yCTaBok MMHUMAanbHOIO Y MakCMmaribHOro TOKOB, U BbIBOAUT
Ha MHOMKATOP UX 3HAYEHMSI.

B cnyyae npeBbileHVs Unu NoHWxeHns pabodvero Toka B TeveHue 1...15 cekyHa (M3MeHsieTcs nonb3oBaTenemM B
YCTaHOBOYHOM MEHI0), OTKIMtoYaeTcst KoHTakTop M MK4 nHouumpyeT aBaputo JaHHOTo ABUraTensi.
3aropaeTtcs curHanbHbIv ceeToamopn “ABAPUA” naHHoro aBuratensi Ha nepegHe naHenu, 0yaet nogaH 3ByKOBOW curHar.
Bpewms cpabaTbiBaHus apyrux aBapui agsuratens (cm. Tabnvuy 5) ukcMpoBaHO Y USMEHEHUIO HE NMOATEXMT.

Mpumep BkNtoveHus 6bin npyueeaeH Ana Hacoca 1. [ing octanbHbIX HACOCOB BKIKOYeHWe, paboTa, KOHTPONb M aBapuiHbIe
CUTyauumn aHanormyHel.

[nsa 3awmTbl anekTpoceTv 1 060pyA0BaHNS OT USMNULLIHUX HAarpy30K O4HOBPEMEHHOE BKITHOYEHNN HECKOMbKUX ABUraTenen
3abnokvpoBaHo B ntobom pexume paboTbl. ECnin nossnsieTcs cutyauusi, Npu KOTOPOW JOSMKHbI BKIMIOYUTHCH HECKOSbKO
HacocoB, OHW OydyT BKno4aTbCs MO o4vepeau ¢ uHTepsanom 3..4 cekyHabl. [MogkniodeHWe ovepedHOro Asurartens
BO3MOXHO TOSIbKO MOCHe 3anycka npeaplAyLLero (A0MKHO 3aKOHYUTCS BpeMs 6XI0KMPOBKM MYyCKOBOIO TOKA).
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NOCNEOOBATEJIbHOCTb BKNIOYEHUA HACOCOB

[
Ba3oBble napameTpbl

MocrnenoBaTensbHOCTb pawerp

BKITlOYEeHNdAa HacoCoB - ™ ASTHAKOB-YP s go BpemeHu Hap«;:lﬁzogkw
epefjoBaHUe HAacCOCOB » MKcMpoBaHHoe 1-2-
(4epenoBaHve) 3agaetcs —BPEM e OB R =COE dukeupoBaHHoe 2-3-1
nonb3oBaTenem B MopknioveHve meluanku (knanaHa aspaumm) PdukemposaHHoe 3-1-2
BknitoueHne meLankm Yepes 3agaHHoe Bpemsi

YyCTaHOBO4YHOM MEHIO. Bpewms Taimepa meluanku

Mpu yctaHoBneHHOM 3HaveHun “Kaxabii umMkn", NocneqoBaTenbHOCTb BKITIOUYEHMSI MEHSIETCS MOCMe KaXaoro umkna
OTKaYKM EMKOCTU. TaKoM peXxmmM MakCcumarbHO BbipaBHUBAET paboTy HACOCOB MO BPEMEHMW U PECYpCy .

Mpu ycTtaHoBrneHHOM 3HaveHun "flo BpemeHn HapaboTkn", BKMIOYEHME HACOCOB NPOMCXOAMT B Nopsiake BO3pacTaHus
3HaYeHU BpeMeHN MOTOYaCOB Kaxaoro Hacoca. lNepBbiM OydeT 3anylueH Hacoc C MMHMManbHbIM BpemeHeM. [locne
Ka)Ooro UuMKna OTKaykM €eMKOCTM MpOBOAWUTCH MpoOBepKa BpeMeHu HapaboTKu Kawaoro Hacoca M MeHsieTcs
nocnegoBaTeflbHOCTb BKIIOYEHWS NPy HE0BX0AMMOCTH.

Mpu drkcupoBaHHbIX 3Ha4eHusx (1-2-3), (2-3-1) n (3-1-2) nocnenoBaTeNbHOCTb BKITHOYEHNSA HEU3MEHHA.

Mpn BbIGOpe 3HayeHus “Yepes 3agaHHOe Bpems” YyepedoBaHue
HacocoB ByaeT NponcxoanTb Yepes Bpems, 3afaHHoe B NyHKTe “Bpems
YyepenoBaHUA” yCTAaHOBOYHOIO MeHI0 B Anana3oHe ot 1 o 200 yacos.

Mpu BbIGOpe gaHHoro BapuaHTa, MK4 onpegensieT 1 3anvcbiBaeT B
namsaTb Bpems cregylLlen cMeHbl ovepenHocTu. [py OOCTUXEHUU
[aHHOro BpemeHu, odepeaHocTb uaMmeHsertcs, MK4 3anuceiBaeTt HoBoe
Bpems. BbiknioyeHne nuTaHWs Ha 3anvMcaHHOEe BpPEeMSA He BIUSET.
Mocne onMTenbHOro NPOCTOs MpY Nogaye NMTaHUs Bpems ByaeT cpasy
nepesanvcaHo n byaeT npov3BegeHa CMeHa 04epegHOCTU .

Mpn HaxoxaeHun Kakoro-nmbo Hacoca B PeMOHTe, Npu YepenosaHUm No BpeMeHn MrHopunpyeTcqd ero BpemMs HapaﬁOTKM
M OH CTAHOBUTCA NocnegHUM B CXeMe.

YcTaHoBOYHOE MEHIo

BasoBble napameTpbl
KoHdburypaums

YcTaBka YpoBHs 4(Bkn. Hacoca 3), meTpos/Gap
o YcTaBka aBapuitHOrO YPOBHS (Nepenve;
Hactpoiika Bxoa; P! P (nep: )
May3a nocne BKIOYeHNs, C
MapameTpsbl 3aLy|

i M1 Bpewmsi cpabaTbiBaHWsi 4ATHNKOB YPOBHSL, CEKVH,
Buratens
n M2 YepeaosaHue HacocoB
Buratens
Bpewmsi YepenoBaHusi, 4ac

MoaknioueHne mewanku

Hactpoiika Bxog

1 & Fall "t MH 04 vion 23:14

Mpun BbIGOpPpE HOBOro BapuaHTa

YyepedoBaHUs B YCTaHOBOYHOM MeHio, MK4 1.CocTosiHue TeKkyLyto Cxemy BKIOYeHMS
Ccpagdy npou3BoAUT CMeHYy o4vepeaHOCTU wu Cxema BKtoveHus @ | MOXHO NOCMOTpEeTb Ha
nepesanyckaeT npoLecc ONOpPOXHEHUs (Unu HaCcoCOB: ( ~ | BTOPOM CTpaHuLe 3KpaHa
HanuBa), ecnu aBTOMaTUYECKUI peXum COCTOSHME CTAHLIMM: <1.CocTosiHne>.

paboTtbl. Takue HaCTpPOWKM peKoMeHayeTcs ONOPOXHERIE EMKOCTI MO

npoBoAnTb B PyHHOM pexume. 3agjaHHOMY anroputmMmy

CmMeHa o4epefHOCTM HacoCOB NPOUCXOAMUT TOMBbKO B @aBTOMaTUYECKUX PEXMMAaX 1 TONbKO NOCrne OKoHYaHms paboyero
LMKna, Korga BbIKINOYEHbI BCE HACOChl. B HEKOTOPBIX Cry4asx CMeHa MOXET NPOU3oNTN Npu BKkNoveHnn MK4.

Mocne 3anycka Hacoca u oTcyeTa BpeMeHn 6roKMpoBKM MyckoBOro Toka MK4 HenpepbIBHO BbIYMCASIET 3HAYEHNS TOKOB
no casam A n C anektpogsuratenein, KOTopble AOMXKHbI fiexaTb B npegenax yCTaBok MUHUMANbHOMO U MakCUMarbHOro
TOKOB. TakxKe y4nTbIBAETCS KONMYECTBO MYCKOB U BpeMsi paboTbl ABUraTens (MoTodachl).

B npouecce paboTbl NOCTOSAHHO BeOETCS1 KOHTPOSb TOKOB M HaMpshKEHWI, KOTopble OOMMKHbI NexaTtb B npegenax
YCTaBOK, 3aflaHHbIX B yCTaHOBOYHOM MeHH. [1pu BbixoAe 3Ha4YeHuUit 3a AMana3oH YyCTaBOK B TEYEHUE 3a4aHHOIO BPEMEHM,
Npou3onaeT aBapunHoe OTKMYeHWe anekTpoasuraTens. Ha niankatope oto6pasnTtcs Kog CriyumBLIENCS OLUNOKN 1 BpeMS
00 crneaytolwero 3anycka gsuratens. Takke B npouecce paboTbl NpoBepsieTcs TemnepaTtypa 0OMOTOK ABUraTenen,
COCTOsiHMEe BXxOAoB “BHelwHAsa aBapus”, “BHeluHee ynpaBneHve”, CUrHanoB pa3peLleHnst paboTbl ABuratenem, CoCTosHme
Aarymka(-oB) “cCyxoro” xoa n aBapuiHbIX CUrHArNoOB C HACOCOB, ECMNM OHU UCMONb3yeTcA.  [1py ONOPOXHEHNN EMKOCTU HUKE
YpoBHs 1 npou3onaer oTknodeHre Bcex asuratenen n MK4 nepenget K oxXuaaHuio HanonHeHus eMKocTu. Bce kHomku
[MYCK] 1 [CTOIM] B aBTOMaTU4ECKOM pEXMME 3a0NOKNPOBAHbI.

[Insi 3KCTPEHHOro OCTaHOBa crielyeT NpeaycMOTPETb BO3MOXHOCTb ObICTPOro OTKMKYEHMSI NUTaHus npubopa mnu
cvunoBov annapaTtypbl. OTKNIOYUTE BCE ABUrateny Takke MOXHO, nepeknounB MK4 B pyyHOU pexum (Haxatue KHOMKU
“PyyHon/ABTomMat” Ha nepegHen naHenu MK4 unu pasomkHyTh BxoZ “Auto”, ecrnvi OH 3ajeiCTBOBaH).

[Ons WUCKNYeHUs aBapuHbIX CUTyauusi NpW BO3MOXHOM OTKa3e [aTYMKOB YPOBHSA W HEKOHTPONMPYEMOW
NPOJOIMKNTENBHOCTN paboTbl HACOCOB, BO3MOXHO NPYMeHNTL TanMep aBapMMHOrO OTKITHOYEHUS.
Ero 3agadya - aBapuiiHO OTKIIOYMTB HACOChI MO UCTEYEHNM 3a4aHHOIO BpPEMEHU (B MUHYTax), €CNv OT AaTYMKOB YPOBHS
He NOCTYNUIO CMrHana Ans OKOHYaHWs LUyKIa Hanvea unm ApeHaxa.
Tanmep 3anyckaeTcsi B aBTOMaTU4ECKOM peXxmnme BMECTe C BKMYEHMEM NHOO0ro M3 HacocoB. 3Ha4YeHne BpeMeHu
Tanmepa 3agaeTcs B yCTAaHOBOYHOM MeHI0 [[Tapamempsbi 3aujumsbi]--> [Bpems matimepa agapuliHo20 OMKITHOYEHUS]].
Ecnu umkn HanuBa uwnn ApeHaxa 3akoH4YMIICs Mo BpeMeHu padblue Tanmepa, Tanmep ocTaHaBnvBaeTcd [0
crnenyroLLEero LMKna BKIYeHUs Hacoca(-0B).
Mpwu cpabaTtbiBaHMM Tanmepa paboTa HAaCOCHOW CTaHLMN OCTaHaBNMBAETCS Y HA UHAMKATOPE BbIBOAUTCS HAAMNUCH C
kogom aBapum Ne12 "lMpeBbllleHne NPOJOIMKUTENBHOCTM paboTbl” M BpemMeHeM crnedytowero BkntodeHus. [Mocne
OKOHYaHWs BpeMeHH Bblaepxku, MK4 nepexoauT K LUTaTHOMY pexmmy paboTbl.

PabGoTa meLuanku (knanaHa aspauum) B aBTOMaTUYECKOM pexmnmMe onucaHa B n. 2.5.1 BapuaHTbl BKITHOYEHUS HArpy3Kku.
MelLuarnka oTKno4aeTCcs Npy CHATUM curHana “BHeluHee ynpasneHue”, o6Lwmnii ‘Cyxoi’ X4 Ui CHUXKEHNST YPOBHSI XXNOKOCTU
HKe ycTaBku YpoBHA 1 (Mnu oTkmoveHns nonnaeska YpoBHA 1). Takke ee OTKMHOYEHME MPOMCXOAUT Mpu nepexome Ha
py4HOEe yrnpaBneHue.
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2.5.4 ABTOMaTU4eCKUM PEXUM Hanuea

B ycraHoBouHoM mMeHio MK4 nonb3oBatenem B pasgene [ba3oeble napamempbi] -->
“Pexxum pabomabi” [0MKHO ObITb yCTAaHOBMNEHO 3Ha4YeHne - “Hanues no [.Y.”.

B niobom pexume paboTbl npu BkhoYeHUM nuTaHuss MK4 u oTobpakeHus 3acTaBku NPOUCXOAUT 4YTEeHue U3
aHeproHesasucumon namatu (M3Y) Bcex HEOOXOAMMBIX AaHHbBIX U NapaMeTpoB 3alLmTbl. Ecnun nponsollen cboi AaHHbIX
UNn Kakne-nmbo 3Ha4YeHns He COOTBETCTBYHOT LOMYCTUMbIM, TO OyAEeT 0TOOpakeHO OKHO C COOBLLEHMEM O JAHHOW aBapun.
Pabota MK4 6ynet 3abnokupoBaHa [0 BMeluaTenbCcTBa nonb3oBatens. COpoc gaHHom aBapuu onucaH B n.2.14

“ABapuiiHble CUTYaLMN 1 MHOVKALMS OLINMOOK”.
Aemomamuyeckul

pexum pabomsbi m E TIHI i‘b MH 04 nioH 23:14

[anee npoBepsieTcs Hanuyne 1 NpaBUITbHOCTb YepenoBaHus MUTarLLMX
¢a3. Ecnu oTcytctBYeT ogHa u3 a3 unm obHapyxeHo HenpaBuibHOE UX

1.CocTosiHue

yepenoBaHWe, Ha 9KpaHe OTOBPa3UTCs OKHO C OTOBpaxeHWeM aBapUHON Cxema BilioeHmA 1-2-3

cuTyauun v GygeT 3ByyYaTb MPepbIBUCTbIA 3BYKOBOWM curHan. Ha nepeaHeit Hacocos:

naHenu MK4 saroputca ceetoamnog “Asapus”. CoCTOSIHME CTaHLMK:
HeobxoanMo BbIMOMHWUTL MPOBEPKY HanpskeHun a3 n obecneynTtb mx Tecr..

npaBuIbHOE YepeoBaHye.

Ecnn B ycTaHOBOYHOM MeHI0 3Ha4eHne nyHkTa “lNlaysa nocne nogayv nMTaHusa” OTAMYHO OT HyMs, TO NPOM30onAeT
3aepKKka BKIHoYeHns npubopa Ha 310 Bpems.

YCTaHOBOYHOE MEHI0

BasoBble napameTpb!
Konurypauns VeTaBKa YposHs: 1(0Tkn.BGex Hacocos), MeTposlcap |] B cTpoke cTaTyca cTaHuum Byaet BbiBeAeHO COOBLLEeHME O
Hactpolika 8x0no8 1..| - yeraska Yposrs 2(skn. Hacoca 1), merpos/6ap 3agepKKe BKITHOYEHUSI 1 BpeMEHEM B CeKYHaX [0 OKOHYaHUS

Hactpotika Bxogos 9-1

YcTaBka YpoBHsi 3(BKI. Hacoca 2), MeTpos/Gap Saﬂ,ep)KKVI i
YcraBka YpoBHs 4(Bkn. Hacoca 3), MeT]

YcTaBka aBapuiiHOTO YpOBHSI (nepenus)

lMaysa nocne BKMOYEHNS, C

Bpewms cpabartbiBaHisi ATYNKOB YPOBHSI, CEKYH/

YepenosaHue HacocoB

MapameTpbl 3aLuThbI
Osuratens M1
[Oevratens M2

May3a nocne Bknto4veHus 08 c.

[aHHbIN pexum BKMYEeHUs npegHasHadYeH AN cuTyauun, Korga MpoucXoAuT OAHOBPEMEHHas nopaya nuTaHus
HEeCKONbKUM MoTpeduTensm.

Mpy 04HOBPEMEHHOM BKIIOYEHMN MOLLHBIX Harpy3oK BO3MOXHA 3HaYMTeNbHasa Npocagka HanpshkeHust MUTaHus, YTo
MOXET BbI3BaTb aBapuiHble CUTyaLuN. YCTaHOBKa pasHbIX 3HAYEHU BPEMEHU 3a4ePXKKU MO3BOMNUT NABHO MOAKIIOYNTL
BCex noTpebuTenen k ceTun, HanpMmMep, nocne eé nponagaHns u NOCNeayLLLEero BOCCTAHOBIEHMS.

[anee nposepseTcs Hanu4yme o6LLMX aBapUNHBIX CUTYaLuii, ocTaBLumnxcs B namsaT MK4 ot npeapiayLmnx 3anyckos. Ecnn
obHapyxuTcs coxpaHeHHas 3anuck ¢ aBapuen, To MK4 neperiget k oTobpaxeHuto aBapum 4o ee cbpoca no spemeHn. Ecnn
COXpaHeHHbIX aBapuinHbIX cuTyaumin HeT, To MK4 HaumHaeT paboTtaTh B 3a4aHHOM MoMb3oBaTernieM pexume.

Ecnun kHonkown “Py4Hon/ABTOoMaT” Ha nepegHen naHenn MK4 ycTaHOBNEH aBTOMATUYECKUI PEXUM
paboTbl UNn 3afencTBOBaHHbIN BxoA “Auto” 3aMKHYT (ecnu BbIGpaH H.0. KOHTaKT AaHHoro Bxoga), To MK4  ABTO
HayHeT paboTy B 3aJaHHOM aBTOMAaTMYECKOM pexuMe Hanmea (OpeHaxa) no gaTyvMkaMm YPOBHS  PyuH
(oaBnexwus).

Ecnn B yCTaHOBOYHOM MEHIO aKTMBMPOBAH CUrHamn BHELUHEro ynpaeneHus (paspelueHusi paboTbl)
E.Erun, To npouecchl Hanusa/cnuea 6yayT NPONCXOAWTb TOMbKO Npu cpabaTtbiBaHWM 3TOTO BXOAA.

Ecnu curHana “BHeluHee ynpaBneHne” HeT, TO B OKHe
<1.CocTtosiHMe> B CTpOKe cTatyca CcTaHuum Oyger
0T06pa>KeHa Haanucb “O)KVI,EI,aHI/Ie curHana 'BHeluHee oxuagaHue curHana E.Run
ynpasneHue"” n MK4 6ygeT oxxvuaaTb ero nosiBNeHus. (BHeluHee ynpaBneHue)

CuvrHan “BHeluHee ynpasneHue” (unv paspelueHve paboTbl) akTUBUPYETCS B yCTaHOBOYHOM MeHto [KoHdurypauus]--
>>[Bxopa ‘BHeluHee ynpaBneHue’] BbIOOpOM 13 cnncka 3HaveHus “a”.

[anee, BbiOepute guckpeTHbi Bxog DI.1 ... DI.11 gns gaHHoro curHana (no ymonyaHuio, yctaHosneH Bxog DI.7).
[Hacmpolika exodoe 1-8] --> [CucHan Ha exo0de DI.7] nameHute 3HayeHne Ha " BHewHee yripaeneHue".

B nyHkTe meHto [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exo008] Ans Bxofa 7 yCTaHOBUTE HEOOXOAMMbIN TUM
KOHTaKTa (H.0. UMM H.3.).

Mocne nonyyeHust curHana paspeLueHns pabotel E.Run (ecnu oH 3ageiicTBOBaH) CTaHUMSA NepexoauT K OKUAaHWIo CrnvBa

€MKOCTM UK HarnorTHEHUI0 EMKOCTU MO CUrHanam AUCKPETHBIX UIMW aHarnoroBbIX 4aTYMKOB YPOBHS (4aBNeHust).

KOHTpOnb ypOBHS XNOKOCTU MOXET OCYLLEeCTBNATbCA KaK No AUCKPETHbIM AaT4MKaM YPOBHA (I'IOI'IJ'IaBKVI, ANeKkTpoadbl U I'Ip.),
TaK 1 Nno aHanoroBbiM Aat4ynkam ypoBHA UK OaBleHNA (FM,D,pOCTaTVI‘—IeCKVIe NN ynbTpa3ByKOBbIE OATYUKU ypOBHH).

KonunuecTtBo Hacocos, ncnonb3yeMbiX Anda HarnorHeHNA eMKOCTU, 3adaeTca nonb3oBarenemM B YCTaHOBOYHOM MEHKO (,EI,O

Tpex), OAMH U3 HaCOCOB MOXET ObITb PE3EPBHLIM, T.€. BKITHOYATLCS TOMLKO NPY aBapuy OQHOro n3 pabounx nnv, Hanpumep,
npv aBapMnHoOM pexxunme paboThbl.
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Pa6ota no AUCKPETHbIM gaT4ynkKam ypoBHA

Mpy ncnonb3oBaHWUM ANCKPETHBIX AaTYMKOB YPOBHS MX KONMYECTBO 3aBUCKT OT YMcna UCMosb3yeMblx B paboTe HacocoB ¢
Y4YETOM HanM4usi peaepBHbIX HACOCOB. MakcrManbHOe KONMYECTBO UCMOMb3YeMbIX MOMNMaBKoB - 5.
Mpy NONHOM eMKOCTW 1 3aMKHYTOM NonaBke «YPOBEHb 4» BCe HACOChI OCTAHOBIEHbI. YPOBEHb >XUAKOCTU NOHMXAETCA U
AOCTUraeT YpOBHSA OTKIIOYEHWS MonnaBka «YpoBeHb 3», MPOMCXOAMT 3anyck nepBoro Hacoca. lpu ganbHenwem
MOHWXEHUN YPOBHSA W, COOTBETCTBEHHO, OTKMOYEHMM MonnaBka «YpoBeHb 2» OydeT 3anyuwieH BTopon Hacoc. [pwu

OTKIIOYEHMN nonnaska «YPOoBeHb 1» 3anyckaeTcsi TpeTui Hacoc.

lMocne HanonHeHUs1 eMKOCTU A0 CpaﬁaTblBaHMﬂ nonnaska «ypOBeHb 4 nponcxognT OTKIKOYeHMe BcexX paﬁOTa}OLIJMX
HaCOCOB. q)yHKLI,VIS'-l NATOro nonjaeka - Hann4ne aBapVIVIHOFO YPOBHA BOAbI (nepenMB). ﬂpm ero cpa6aTb|Bava|, He3aBnCnmMmo

OT COCTOSIHMS OCTasbHbIX MOMNABKOB , MPOUCXOAMNT aBapUIHbIN OCTAHOB CTaHLMK 40 CHATUSA CUrHana nepenuea.

~ —

| Azapuinieii
YpoOBéeHb

YpoBeHb 4

OTkntoyeHne
BCEX HAacocoB

YposeHb 3
BkntoyeHne
Hacoca Ne1

YpoBeHb 2

BkntoyeHne
Hacoca Ne2

YpoBeHb 1
BkntoveHne
Hacoca Ne3

3 pabouyux Hacoca

—

| ABapuiitiL i
YPOBEHb

YpoBeHb 3
OTkIntoYeHne
BCEX HAacCOCOB

YpoBeHb 2
BkntoyeHne
Hacoca Ne1

YpoBeHb 1
BkntoyeHne
Hacoca Ne2

2 pabouyux Hacoca,
1 pe3epBHbIN

[atunkn nogknovaroTes K ONCKPETHbIM

Bxogam DI.1 ... D1.11, 3aBoacKkme HaCTPONKK:
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2 paboumux Hacoca

1 pabouunmn Hacoc,
1 pe3epBHbIN

—

| Azapuinieii
YpPOBeHb

YpoBeHb 3

OTkntoyeHne

BCEX Hacocos

YpoBeHb 2

BknioveHne
Hacoca Ne1

YpoBeHb 1

BknioveHve
Hacoca Ne2

—

| ABapuitiiii
YPOBEHb

YpoBeHb 2

OTkntoyeHne
BCEX HacocoB

YpoBeHb 1

BknioveHne
Hacoca Ne1

DI.1 - YpoBeHb 1 (BkntoueHne Hacoca Ne3)
DI.2 - YpoBeHb 2 (BKkntoyeHue Hacoca Ne2),
DI.3 - YpoBeHb 3 (BkntoyeHue Hacoca Ne1l),
DI.4 - YpoBeHb 4 (OTK/0O4EHUE BCEX HACOCOB).




Mpu HeOBXOAMMOCTH, ANCKPETHbIE BXOAbI 4ATHYMKOB MOXHO NepeonpeaenvTb B YCTAHOBOYHOM MEHHO.

Homep Bxopa 3apaetcsa B nyHkte [Hacmpolika exodoe 1-8] nnu [Hacmpolika exodoe 9-16]. Ecnu Heobxoammo
BblIOpaTb APYron BXoA Aatyvka, Haxumasi kHonku [Beepx] n [BHu3] BbiGepute HyxxHbIN anckpeTHbin Bxog (DI.1 - DI.11) n
HaxxmuTe kHonky [BBO/]. B nosiBMBLLUEMCS OKHE M3 NMpeanaraemoro cnucka Bbibepute 3HaveHve “YpoBeHb X' 1 HAXMUTE
kHonky [BBO[]. ®yHkums Bxopa OyaeT nameHeHa.

Twun koHTaKTa kaxgoro Aatyvka (HOpM. Pa3OMKHYTbIN U HOPM. 3aMKHYTbIN) MOXHO 3a4aTb B MYHKTE YCTAHOBOYHOTO MEHIO
[Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoeg]. [1o ymonyaHuio, BCe ANCKPETHbIE BXOAbl YCTAHOBMEHbI KaK
HOpMarnbHO pPasoMKHyTble. B nosiBuBLLUEMCSt OKHE OTOOpaatoTcs Homepa BxoAos 1-8 (9-11) n nod HAMKM 3HAYOK COCTOSIHNS

BX0Aa. ¢ w
Haxumas Tvn KOHTaKTOB BXOA0B Haxkumas .. ..

YyCTaHOBWTE TUM KOHTaKTa (H.0. Unu H.3.)

7 Ha)KMVITe .

[aHHble O6yayT COXpaHEeHbI.

BblIbepUTE HOMEP BXOAA, K KOTOPOMY
NMOAOKIOYEH AaTYnMK YPOBHS,
Hanpumep, DI.3.

\ Bxoo DI.3

HOpMasibHO PasoMKHyMbiIl

Ha rmaBHOomM akpaHe <1. CocTosiHMe> Mo curHanam ot A4aTynkoB oToOpaXkaeTCsi pearnbHbli YPOBEHb BOAbI B EMKOCTU U
COCTOSIHVE KOHTaKTOB AaT4ukoB (cpaboTtan/He cpaboran).

B3 .l & MH 04 nion 23:14
MuraroLmii 3Ha4oK
MPeAyNPeXAeHHiA 1.CocTosiHue

©- [laTuuk He cpaboran
@— [laTuuk cpaboran

Paboune Hacochbl:

1 - BKIIOYEH,

2,3 - OTKII0YEHDI,

3HAYOK Hacoca MUraeT - aBapusi.

N

[atynku ypoBHsi BoAdbl B
€MKOCTY 1 1x 0603HaueHne

PeanbHblil ypoBeHb
BOAbI

Ecnn npu nosbiweHnn YPOBHSA XXUOKOCTU Kakon-nnbo gaTyuk He cpa60Tan, TO peanbHbIn YpoBeHb 6y,u,eT nokKasaH no
CuUrHanam BbllWeCcToALNnX paGO‘-IVIX patymkoB. B oOkHe npeuynpem,u,eHVlVl nosiBUTCst CcoobLLeHne o HEKOPPEKTHOM
CpaGaTbIBaHMM 0aTHYNKOB YPOBHA.

1.CocTosiHue

He cpaboTtan aatumk
YpoBHSA 2

KoHndonukr OY

(=)
MpepynpexaeHus : ‘

Ecnn B cTaHumMM ucnonb3yeTcs AaTyvk aBapUMHOIO YpOBHsI (MepenuB), TO ero HeobOXOAMMO 3a4elicTBOBaTb B
YCTaHOBOYHOM MeH B pasgene [KoHgpuaypauyus]-->[[laT4MK aBapuMHOro ypoBHS] , YCTAHOBMMBAEMOE 3HAYEHUE -
"OuckpeTHbIN". [Ipyroe 3Ha4eHne UrHopupyeTcs, aTymk B paboTe ucrnons3osaH He Oyaer !

[atumnk nogkntovaeTcs k no6omy csobogHomy amckpetHomy Bxogy DI.1 ... D1.11, 3aBofckas HacTpolika - DI.5.
Takke 3ajaeTcd ero TUM KOHTakTa (HOPM. Pa3oMKHYThIA UM HOPM. 3aMKHYTbIN). PekomeHayeTca faTtyvk ¢ HopmarnbHO
3aMKHYTbIM KOHTaKkTOM, NPV NepenvBe KOHTaKT KOTOPOro pasMblkaeTcs. OTO JaeT BO3MOXHOCTb KOHTPONMpPOBaTh LieMnb
Aartynka n 6biTb YBEPEHHBIM B €r0 rapaHTUPOBaHHOM cpabaTtbiBaHUV NPy NepenmBe.

BapunaHTel oTpaboTku
curHana “lNepenus” 3agatotca B
YCTaHOBOYHOM MEHIO B pasjerne
[Mapamempbl 3awumesi]--> SRR EIED

[Aeticmeue npu aeapuliHom BkntoynTb Bce Paboune(6e3 pe3epBHbIX) 40 ONOPOXKHEHNS
ypoeHe]. BkntounTb Bce Paboune(be3 pesepBHbIX) Ha 3aaHHOE BPEMS

BkntounTb Bce Hacochl(C pe3epBHbIMU) A0 OMOPOXHEHWS EMKOCTH

[eicTere npy aBapnitHom ABapyiiHblii 0CTaHoB

ypOBHe

[ns pexvma Hanuea 3agaetcs gencrene - “AsapuiiHbin octaHoB”. Mpu cpabaTbiBaHWn AaTtynka ByayT OCTaHOBMEHbI BCE
HacoCbl M CTaHUMS NEPENAET B PEXMM aBapUNHOrO OCTaHOBA A0 CHATUS curHana “lNepenus”.

3HayeHus “BKnounTb BCE HACOChbl [0 OMOPOXHEHMSt eMKOoCTM” M “BKnounTb BCe HAcoCbl Ha 3agaHHoe Bpems”
npegHasHayeHbl TOMNbKO AN peXrMMa ApeHaxa, Npu Hanmee OHW MCNOMb30BaTbCH He A0IMKHBI. ECriv oHW Bce-Taku BbIOpaHbI
none3oBarernem, To Npy paboTe cTaHLummM OHKU OyayT urHopupoBaTbes. [poBepku curHana nepenvea He byaer!

[na noBbllEHUA HaOeXHOCTM paboTbl CTaHUMW BO3MOXHO
NCMONb30BaHNEe OTAENbHOro AMCKPETHOrO AaTynka oblero ‘cyxoro’
xopa Bcex HacocoB. [puy OTKNoYEHUM 3TOro AaTymka 6yayT OCTaHOBMEHbI
BCce paboTatoLyme Hacochl. Jatymk noaknoyaercs k niobomy cBo6oaHOMY
BxoAy DI.x n B ycTaHOBOYHOM MeHIo B nyHkTe [Hacmpolika exodoe 1-8]  oeumi
unn [Hacmpolika exodoe 9-16] ans BbIGpPaHHOrO BXOAA 3ajaeTcs Adrimk |
3HaueHne “O6wmin 'cyxoit’ xoa’. Takke 3a0aeTCst ero TUM KOHTAKTA  ops
(HOPM. Pa3OMKHYTbIN UM HOPM. 3aMKHYTbIW).

N & Y.l & MH04 vion 23:14

1.CocTosiHue

Ha rmaBHom akpaHe <1. CocTosiHue> ByaeT BbIBELEH €r0 3HAa4YOK U COCTOsIHWE (cpaboTan/He cpaboTan).

BknioyeHne HacocoB BO3MOXHO TOMbKO Mpu cpabaTtbiBaHWu Aatunka. Ecnu curdana c gatymka HeT, Bce Hacockl byayT
OCTaHOBIEHbI, B CTPOKe CTaTyca cTaHuum byaeT coobueHve “OxunaaHve cpabaTtbiBaHWsA AaTymka c.xoda’.

MpumeHeHne gatymka obLyero cyxoro xoga HeobxoanMo, ecrim HacoChbl YCTaHOBIEHbI BMECTE B OOHOW HAKOMUTEMbHON
emKocTu. [Npun onycTOLLEHWN 3TON EMKOCTV BO3MOXHA paboTa HacoCoB “BCyXyto”, YTO MPUBEAET K MX BbIXOAY U3 CTPOS.
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Pa6oTa no aHanorosbIM AaT4yMKaM YPOBHS (AaBneHus)

[ns paboThl CTaHLMM OCTAaTOYHO OQHOIO aHanoroBoro AaTynka ¢ BbixogHbiM curHanom 0..20(4...20)MA. B ycTaHOBOYHOM
MeHo MK4 B paspene [KoHghuaypayusi] nonb3oBatenb 3a4aeT TN cUrHana gatyvka ypoBHS(4aBneHus), ero avanasoH
N3MEpPEHUN (HXHEE N BEpXHEE 3HaveHne) u cmelleHne ‘0’ Touku(rnybuHa konoaua), ecnv Heobxoaum nepecyeT BbICOThbI
YPOBHS BOAbI OT MOBEPXHOCTW A0 AaTyuka(npy UCMonb30BaHUK YrbTPa3ByKOBOrO AaTyuka ypoBHsi). B pasgene [ba3oesbie
napamemphbl] 3a0at0TCS yPOBHU BKITFOYEHMS HACOCOB B METPaXx, bapax Uiy npoLeHTax.

[Mpn NONHOM eMKOCTM U ypOBHE BOAbI BbIllEe YCTaBKM «YPOBEHb 4» BCE HAaCOCbl OCTAHOBMEHbI. YPOBEHb XNOKOCTU
NMOHMXaeTCsl U AOCTUraeT YPOBHSI YCTaBKM «YpPOBEHb 3», MPOMCXOAUT 3amyck nepBoro Hacoca. [pu ganbHenwem
MOHVKEHUW YPOBHS U, COOTBETCTBEHHO, YCTaBKN «YpPOBEHb 2», ByaeT 3anyLueH BTOpor Hacoc. [py ypoBHE Huxe yCcTaBKu

«YpoBeHb 1» 3anyckaeTcs TpeTui Hacoc.

OTKINK4YeHne Bcex pa60Ta|ou.|,V|x HaCOCOB.

[Nocne HanonHeHWsi eMKOCTU Bblille YCTaBKU «YDOBeHb 4y

npoucxogunTt

YcTaBka «ABapuiiHbIA YPOBEHbY» - KOHTPOSb aBapuMHOTO YpOBHS BoAbl (Mepenus). Mpu ee OOCTMKEHUWU NPOUCXOaNT
aBapuiiHOe OTKIHYeHMe Bcex paboTatoLLMX HAaCOCOB.

Mmapoctatnyecknn
AaTvUK YPOBHSA
4..20 MA
N e
Asapuiibi Mpy Mcrnonb3oBaHUM TMAPOCTATUYECKOTO
e ~—yposenb A AaTyvka ypoBHSl HeobXoauMo 3aaaTh:
a) Ovanas3oH W3MepsieMON BbICOThI
aartyuka, Hanpumep, 0,00...6,00 m.
Mpy nycTom KomoAue curHam ¢ gatyuka
YpoBeHb 4 Oynet 4.00 MA, 4TO COOTBETCTBYET BbICOTE
—_———————————=K cton6a Boabl 0.00 meTpoB.
OTkIntoYeHne mn
seex HACOGOR pv MOMHOM KoflofdLe curHan ¢ gatyvka
20.00 MA, 4TO COOTBETCTBYET BbICOTE
cton6a Bozabl 6.00 MeTpoB.
YpoBeHb 3 <
Teomueme B 5 6) ycTaBkM YpPOBHEN BKIOYEHUS U
Hacoca Ne1 OTKJTHOYEHUSI HACOCOB B METPaX.
< Ona gByx paboumx HacocoB 3ajatoTcs
< ycTtaBku ypoBHer 1, 2 u 3. [Ona Tpex
Yposewb2 | < paGOoUMX HACOCOB - yCTaBK1 1,2, 3 14.
BkntoveHne =
nacoca Ne2 2 Ecnun B HacTpoiikax 3agaH oauH
YposeH 1 s pe3epBHbIN Hacoc SKOTOprVI Oyper
e e NOAMEHSITb aBapUiiHbIA HAcoc), yCTaBKu
BkrioueHme s YpoBHsa 3 (2 Hacoca) unu YpoBHsa 4 (3
HacocaNe3 Hacoca) He 3aatoTcs.
I;I YnsTpasBykOBOW ypOBHEMED
(0...20) 4...20 MA
Mpv Mcnonb3oBaHWMKM YNLTPa3ByKOBOIO
~ /|\ — ypoBHeMepa HeobxoauMo 3a0aTh:
gl . ) a) OvanasoH M3MepsieMOoN BbICOTbI
———— e e (Asapniten natunka, Hanpumep, 0,20 ... 6,00 M.
2 YpoOBeHb
& 6) ycTaBK/M YPOBHEN BKIIHOMEHUSI U
i OTKJOYEHMNSI HACOCOB B METPaX.
8 Ona gByx paboumx HacocoB 3ajatoTcs
_____ e | YpoBeHra ycTaBku ypoBHeit 1, 2 u 3. [ns Tpex
¥ Oromoeme A paBoumx HacocoB - ycTaskn 1,2,3 n4.
BCeX HacocoB
© B) BenuuuHy cmeLleHnst HyneBsomn TO4Ku
65:’ YPOBHs1 B MeTpax. ATo HeobxoAMMO A
— e _)'p_"ieib_?'_____ﬂ < 5 nepecyeTa paccTosHUA OT JaTuuMka A0
BknioueHue g E NMOBEPXHOCTU BOAbI B PACCTOSIHWE OT AHa
Hacoca Ne1 8 KoropLa 4o NoBepXHOCTY BOAbI.
s @ BenuunHa cmeLLeHust - 3To paccTosiHue
YpoBeHb 2 b OT CeHcopa YypoBHeMepa [0 [AHa
——— e e e | PR KonoAua.
BkntoueHue i
Hacoca Ne2 < Ecnv B HacTpoiikax 3afaH OAwH
YpogeHs 1 j pe3epBHbIN Hacoc (UKOTopbu?l bynet
e — = e e NoAMEHSITb aBapUiiHbIN Hacoc), YCTaBKu
E;‘;ow::mg 2 YpoBHs 3 (2 Hacoca) unn YposHs 4 (3
g < Hacoca) He 3agatoTcs.




[ns ncknioYeHnsa aBapunHbIX CUTyauuid Mpyu NepenoriHEHNM EMKOCTM 13-3a BO3MOXHOIO OTKa3a aHarnoroBoro Aarynka
AaBneHnst nu yposHsi, B MK4 eCcTb BO3MOXXHOCTb B TAKUX CIy4asXx MCMONb30BaTh PE3ePBHbIV AATYMK.
Y MK4 pBa aHanorosbix Bxoga dP1 1 dP2, kK KOTOpbIM NOAKMOYATCA OCHOBHOWM U pe3epBHbIN AAaTYuK. B ycTaHOBOYHOM
MeHto B pasaene [KoHgpueypayusi]-->[Tun damyukoe ypoeHsi] nonb30BaTento NpeaocTaBnseTcs BbIOop AaTynka:

YCTaHOBOYHOE MEHI0

Ba3oBble NapameTpbl
KoHdurypaums
HacTtpoiika Bxofos 1-8
Hactpoiika Bxogos 9-16
MapameTpbl 3aLUUThI
[Osuratens M1
Asuratens M2

VVVAYV

Oatunk aBapMVlHor
Twn curHana patumka dP *
EavHuua namepenust curqana dP1

HwxHee 3HaueHne ananasoHa dP1
BepxHee 3Ha4eHune guanasoHa dP1

[INCKpETHbIE
Axanorosbin dP1
Ananorosbii dP2

dP1(dP2 peseps)
dP2(dP1 peseps)

Mpwu BbIGOPE 3HaveHus “dP1(dP2 peseps)” aatumk dP1 SBNSETCA OCHOBHBIM, MPY €ro BO3MOXHOM OTKa3e 3HaYeHue ypoBHS
6ynyT bpaTbcs co BTOporo garyuka. [pn aTom nonb3oBaTenb JOMKEH 3a4aTb OAMHAKOBbIE HACTPOWKM NepBOro 1 BTOPOro

AaT4YNKOB: Tun curiana gatumka dP1

EpunHuua nsmepeHus curdana dP1

HwxHee 3HayeHue gnanasoHa dP1

BepxHee 3HayeHue amnanasoHa dP1
CwmewieHue '0' Toukmn dP1 (rny6uHa konoaua)

Tun curHana gatumka dP2

EpnnHuua namepenus curdana dP2

HwxHee 3HayeHue gnanasoHa dP2

BepxHee 3HayeHne amanasoHa dP2
CwmeuwieHue '0' Toukun dP2 (rny6uHa konoaua)

Ha rmaBHoM 3kpaHe <1. CocTtosiHMe> no
CuUrHanam OT [aTyMKoB OToOpaxaetcs
pearnbHbIi YPOBEHb BOAbl B €MKOCTU U
YCTaBKM 3a[aHHbIX YPOBHEWN BKMOYEHMWS
HacoCoB.

O6wWwuin aaTumk ‘cyxoro’ xoaa,

ABTOMaTUYECKU
pexum paboTbl

Paboune Hacocbl:

1 - BKITIOYEH,

2,3 - OTKII0YEHbI,
3HAYOK MUraeT - aBapusi

Muratowmin 3Ha4ok
npepynpexaeHus
06 npenaBapuiiHoi
cuTyauumn

ecnv 3agencTBoBaH

saﬂaHHble B YCTAQHOBOYHOM MEHI0
YPOBHM XXNOKOCTU

PearbHbiii ypoBeHb BOAbl B EMKOCTU
C y4eToMm rny6uHbl Kornoaua

[Mpwv BbIBOAE 3HAYEHMS pearibHOro YPOBHS YYNTbIBAETCS 3a4aHHOE MONb30BaTENEM CMELLEHME HYNEBON TOYKM (rnyOurHa
konogua). Ecnuv ato cmelleHre 3agaHo B YCTaHOBOYHOM MeHH0, PeanbHbIN ypoBeHb = CMelleHue - 3HauyeHue gaTymka.

Ecnu npousoiigeT otkas pabodyero u/mnm pesepeHOro aartyvka, B
OKHe MpeaynpexaeHunii nosiBuTcs coobLueHre 06 oTkase, Ha rMaBHOM
3KpaHe NosIBUTCS MUratoLLIMIA 3HAYOK NPeaynpeXxaeHUs!.

CurHan npeaynpexneHvust nponager rMocre BOCCTaHOBIIEHUS

HOpManbHOW paboTbl AaTynKa.

N &3t & MH 04 vion 23:14

1.CocTosiHue

=]
MpepynpexaeHus : ‘
=]

Hewuncnp. dP1

Mpn ogHOBpeMEHHOM OTKa3se pa60qero N pe3epBHOro 4aT4MKOB BO3MOXHA aBapuiHas OCTaHOBKa CTaHLMW U O4VH 13

TPex pexxMMoB aBapunHOM paboTbl:

a) ABapuHbIN OCTaHOB CTaHUUK - pa60Ta CTaHumnn 6J'IOKVIpyeTC9| 00 BOCCTaHOBJIEHUA CUTHana pa6oqero mnnum

pe3epBHOro gaTt4yuka.

6) lMocTosiHHOE BKIOYEHUE MepBOro paboyero Hacoca. Hacoc Gyaer BkMOYEH OO BOCCTAHOBMEHMST cuUrHana
paboyero nnu pe3epBHOro AaTymka Unv OTKITIOYEHNS faTymnka o6LLero “cyxoro” xoaa.

B) BkntoueHne nepeoro paboyero Hacoca no TanmMepy. Hacoc Gyget neprognyeckn BKAKYATLCS MO BPEMEHH,
3ajaHHOM nosb3oBartesieMm B yCTaHOBOYHOM MEHIO 10 BOCCTAHOBNEHNA CUrHana pa6oqero nUnn pe3epBHOro AaTt4ynka
UIKN OTKNIOYEHNS AaTymka obLuero “cyxoro” xoaa.

r) Meproanyeckoe BKMOYeHVE NeEPBOro paboyvero Hacoca no AUCKPETHOMY AaTHMKy aBapUAHOTO YPOBHSI(Nepenve)

n Taﬁmepy. Hacoc 6y,D,ET BKIO4EeH [0 CpaGaTbIBaHMH OMCKPETHOro Jdartynka aBapuMHOIo YPOBHA. Mocne
Cpa6aTbIBaHMﬂ JaTtymka aBapuimnHoOro YPOBHA 6y}J,eT BblAepKKa Ha “Bpems OTKNHOYEHHOrO COCTOSAHMS", 3agaBaemMast
nonb3oBaTenem.

Ecnn no okoHYaHun BpeMeHu pa60TbI Tarimepa curHan nepenuea CHAT, HACOC MPOLOITKUT paGOTy A0 o4epenHoro
cpaGaTblaang AaTtynka nepenuea. Ecnn curHan He CHAT, HacoC OCTaHETCHA OTKIIHOYEHHbIM, Tanmep 6yneT

nepesanyLleH.

BapuaHTbl oTpaboTkn gaHHON
aBapuv 3ajalwTcd B YCTAHOBOYHOM
MeH B pasgene “lMapameTpsbl
3awmThl”.

[Oericteme npu oTkase
Aatyvka AaBneHvs(ypoBHS)

ABapuiHbIN OCTaHOB

[ocTosHHOe BKNtOYeHWe NepBoro pab. Hacoca
BkntoyeHune nepBoro pab. Hacoca no Tamnmepy
lNepvioa. Bknto4eHne nepeoro pab. Hacoca

Mo AaTYMKY aBapUNHOTO YPOBHSA 1 TalMepy

Tanmep paboTbl Hacoca npu
oTKa3e gaTyuka AaBreHust

BpeMﬂ BKITHOYEHHOro COCTOAHUA,

MUHYT: 1 ... 60 15
Bpemst oTKNoYEHHOro COCTOsIHNS, 15
MuHYT:  1...60

Mpu oTkase gatymkos (6e3 aBapuiiHoro octaHoBa), namna “ABAPUA” Ha nepenHen naHenu MK4 6ynet murate. Takke
OyneT BKMYEHO 04HO 13 yHMBepcanbHbix perne K8 ... K10, ecrnn B ycTaHOBOYHOM MeHH0 BbibpaHa dyHKLMSA 3TOro pene -
"ABapuiHbI paboTa”. 3anvcu aBapuiiHon paboTel B XKypHan aBapuii He ByaeT.

Ha skpaHe <1.CocTtosiHue> B cTaTyCHOW CTPOKe OyAeT BbiBeaeHO coobLeHne 00 aBapuinHoi paboTe.
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[aTtynk aBapuiHOro ypoBHS1 (Mepenus) Npu MCMNOSb30BaHUM aHaroroBbIX AATYMKOB YPOBHS MOXET 3afaBaTbCsl Kak
OVCKPETHBIA, Tak M aHanoroBbii. Tvn 3ajaeTcs B YCTAHOBOYHOM MeH B pasgene [KoHgpueypayusi]-->[[aTumnk

aBapuMNHOro ypoBHA] .
B Tl & N+ 04 vion 23:14 [vcKpeTHbI OaTyvMKk nepenvea nogknvaeTca K nobomy
cBobogHomy auckpeTHomy Bxogy DI.1 ... D1.11, 3aBoackas
1.CoctosHue Eﬁjﬁ)‘;ﬂm HacTporka - DI.5. Takke 3agaetca ero TWn KOHTakTa (HOPM.
parunk Pa3oMKHYTbI UMW HOPM. 3aMKHYTbINM). PekoMeHayeTcs Aatymk C
;S@g:ﬁ‘”om HOpMaIibHO 3aMKHYTbIM KOHTaKTOM, MPU NepennBe KOHTaKT KOTOPOro
pa3mMblkaeTcs. JTO [aeT BO3MOXHOCTb KOHTPONMMpOBaTb LeMb
Aatyvka u 6bITb yBEPEHHbBIM B €70 rapaHTMpOBaHHOM cpabaTbiBaHUK

npwv nepenuee.

Ha rmaBHOM 3kpaHe OyaeT BbIBEAEH €ro 3Ha4oK U cocTosiHue (cpabotan/He cpabotan). [Npu cpabatbiBaHUKM AaTymka
YpPOBEHb BoAbl OyAeT MakcUMarbHbIM, HE3aBMCUMO OT pearibHOro YPOBHS BOAbI B EMKOCTH.

ABTOMaTU4ECKUI
pexum paboTbl

'N B3t &gk NH 04 vion 23:14

Ecnn patuvk aBapuiiHOTO YpOBHSA B <4 1.CocTosHMe

YyCTaHOBOYHOM MeHI 3agaH Kak

=]
“AHarnoroBbin”, TO KOHTPOSb Mepenuea < Asapwiiksii yposds (nepenvs) > 5.5 >
BbINOJIHAETCA NO YCTaBKe "ABapVMHbIﬁ YpoBeHb 4 (oTknio4eHne Heex Hacocos) -> 4.5 =
YpOBEHb” N 3HA4YeHUsIM C aHanoroBoro Yposeb 3 (ekriodetig 1-ro acoca) > 3.5 264

- - v
aaTtymka dP1 unndpP2. YposeHb 2 (BKro4eHMd 2-ro Hacoca) -> 2.5
YposeHb 1 (BknioueHud 3-ro Hacoca) -> 0.5
=]

BapuaHTtbl oTpaboTku curHana B
“Mepenns’ 3apawics b KIKOUYUTb BCE HACOCI(C PE3ePBHBIMM) A0 OMOPOXKHEHNST EMKOCTY
YCT@HOBOYHOM MeHI0 B pasgene Hevicteue npu ABApUIIHBIN OCTAHOB
[Mapamempbl 3awumbi]--> aBap1HoM M9ero He Aenarb
[Odelicmeue npu aeapulHOM ypoBHe BkntounTb BCce Paboune(6e3 pe3epBHbIX) 40 OMNOPOXHEHUS
yposeHe]. Bkntountb Bce Paboune(6e3 pesepsHbIx) Ha 3a4aHHOE BpeMs

[ns pexvma Hanuea 3agaetcs fencTeue - “ABapuiiHbiin octaHoB”. Mpu cpabaTbiBaHWn AaTyunka OyayT OCTaHOBMEHbI BCE
HaCcoCbl M CTaHLMS NepenaeT B PEXXMM aBapuNHOIro 0CTaHoOBa A0 CHATUS curHana “lMepenue”.

3HaveHnsa “BkniounTtb BCE HACOChbl A0 OMOPOXHEHWUst eMKoCTW® 1 “BkmounTb BCE HAcOCbl Ha 3adaHHoe Bpems”
npegHasHayeHbl ANA pexuma gpeHaxa, Npu HanmmMBe OHW UCMONb30BaTbCA He AOMKHbl. Ecnv oHu Bce-Taku BbIOpaHbI
none3oBarernem, To Npy paboTte cTaHumm ol ByayT urHopmpoBsaTbes. [NpoBepkn curHana nepenvea He byaer!

Ons noBbIWEHUs HagexXHocTW paboTbl CTaHUUM BO3MOXHO N & ¥l & 1104 vion 23:14
UCMosb30BaHWE OTAENbHOTO [AWCKPETHOrO [aTyvka oblero ‘cyxoro’
xofa Bcex HacocoB. [Mpu OTKMIOYEHUM 3TOro AaTymKa ByayT OCTaHOBIEHbI
Bce paboTatoLme Hacockl. latumk nogkntovaertcs K nobomy cBobogHoMy
Bxogy DI.x n B ycTaHOBOYHOM MeHI0 B nyHkTe [Hacmpolika exodoe 1-8] Obuwwii
unu [Hacmpoliika exodoe 9-16] Ansi BbIGPAHHOTO BXOAA 33[AETCH ayyoro |
3HayeHne “O6wwun ‘cyxon’ xop’. Takke 3afaeTcsi ero TUM KOHTaKTa  xoama
(HOPM. Pa30OMKHYTbIN UM HOPM. 3aMKHYTbIW).

1.CocTosiHMe

Ha rnaBHom akpaHe <1. CocTosiHne> OyaeT BbIBEAEH €r0 3HAYOK 1 COCTOsIHME (CpaboTan/He cpaboTan).

BkntouyeHne HacoCcoB BO3MOXHO TOMbKO Mpu cpabaTtbiBaHuu aatunka. Ecnu curdana ¢ gatymka Het, Bce Hacockl byayT
OCTaHOBIEHbI, B CTPOKE cTaTyca ctaHuum Oyaet coobLieHmne “OxunaaHne cpabaTtbiBaHUS fatyumka c.xoga”.

MprmeHeHne gaTymka obLyero cyxoro xoga Heob6xoaMMo, eCrim HacoChl YCTaHOBIEHbI BMECTE B OOHOW HaKOMUTENbHOM
eMKocTK. [pr onyCcToLLEHUN 3TOM EMKOCTM BO3MOXHA paboTa HacocoB “BCyXYH0”, YTO NPUBEAET K 1X BbIXOAY U3 CTPOSI.

[ononHuTenbHble CUrHasnbl pa3peLueHns paﬁOTbI

B MK4 npu paboTe B aBTOMaTU4ECKOM PEXMME ECTb BO3MOXHOCTb 3a4eMCTBOBaHUS ABYX BHELLHWUX AUCKPETHbLIX CUrHamnoB:
curHan “BHelwHee ynpaeneHune(paspeLueHve pabotsl)” E.Run u curHan “BHewwHas aapus” E.Error.

CurHan “BHeluHee ynpaBrneHue” npu ero UCrnosib30BaHUM pa3peluaeT paboTy HACOCHOW CTaHUUM B aBTOMAaTUYECKOM
pexume. Mpu nponagaHum curHana Bce Hacochbl OyAyT OCTaHOBMEHbl, B CTPOKe cTaTyca cTaHumu byaet cooblieHue
“OxunpaHne curHana E.RUN”.

CuvrHan “BHeluHsisi aBapusi” nNpu ero UCnornb3oBaHWK Grokupyet paboTy HAaCOCHOW CTaHLMKU UMW 3amnyckaeT OauH u3
aBapuiiHbIX PeXUMOB. Hanpumep, ero BO3MOXHO 3afeicTBOBaTb AN KOHTPOMS 3aTOMNMeHWsl MaluMHHOro 3ana, npu
KOTOpoM paboTa HaCOCHOM CTaHLMMN JOMKHa ObITb aBapUIAHO OCTAHOBIEHA.

CurHanbl E.Run v E.Error nogkntoyaeTcs k ntobbiM cBoO0AHbIM ANCKpeTHbIM Bxogam DI.1 ... D1.11. B ycTaHOBOYHOM MEHHO
B nyHkTe [Hacmpolika exodoe 1-8] nnu [Hacmpoliika exodoe 9-16] ons BbiOpaHHbIX BXOAOB BblOMpaOTCsl 3HaYeHUst
“‘BHeluHee ynpaBneHue” n “BHelwHAA aBapusa” (3aBofckas HacTponka - DI.7 n DI.8), 3agatoTca Tunbl KOHTaKTOB CUrHanoB
(HOPM. Pa30OMKHYTbIN UM HOPM. 3aMKHYTbIW).
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YcTaHoBOYHOE MEHIo

CuvrHanbl 3adeiCTBYHOTCS B YCTAHOBOYHOM MEHK B MyHKTE
[KoHgpuaypayusi] . Heobxoaumo BbiGpaTh 3HadeHne “0a”.

BasoBble napameTpbl

KoHcpurypauus HukHee 3HaueHve auanasora dP2
[ ” Hacrpoiika Bxomos 1. BepxHee 3HaveHue ananasona dP:
[ns curHana “BHelHee YNPaBneHme” HKakix HacTpoek 6onbLue Hacrpoia sonon 6.1 Cueliienie '0' 7ou dP2 (royGuio IR
He BbINOJIHAETCA, ANd CUrHana BHelHsas aBapwus HeOGXO,CI,I/IMO MapameTpb! saLuTLI Bxog BHeLUHee ynpaBnHme' (E.Run)
3agaTh AeiicTBre Npu ee cpabaTbiBaHWN. Bevrarens M1 Bxon ‘Buewnsns asapus’ (E.Error)

OxpaHHasi curHanusaums

Aswuratens M2
DyHKUMA yHMBEpCanbHoro pene K1

Mpu cpabaTbiBaHMM BXOAa BHeLLHen aBapum (E.Error)” BO3MOXHbI HECKOIbKO BapuaHTOB paboThbl:

a) ABapuiHbIA OCTaHOB CTaHLUW C BbIAEPXKON BpeEMEeHW - paboTa cTaHuuy BrokupyeTcs 4O OKOHYaHUS BPEMEHU
BbIOEPXKKM NMOCNe 9TON aBapuy 1 CHATUA curHana E.Error.

6) Bkntounts BCE Hacockl 4o cHATUA curHana - Bce paboyve Hacockl(BMeCTe C pe3epBHbIMU) OydyT BKOYEHbI A0
cHATUS curHana E.Error. 3To npumeHsieTcs, Hanpumep, 45t 9KCTPEHHOTO OMOPOXHEHNS EMKOCTU UIN APEHAXKHOTO NPUsIMKa
Mo curHanam BHeLUHe aBTOMaTuKK.

B) Bkniountb Tonbko PaGoume Hacochbl OO CHATWMA curHana - OyayT BKHOYEHbl TOMbKO paboyne Hacockl 6e3
pes3epBHbIX. DTOT NYHKT AyOnupyeT BapraHT (0), ecnu BkNoYeH1e pe3epBHbIX HACOCOB HEAONMYCTUMO.

BapuaHTbl 0TpaboTku AaHHOW aBapuu 3a4atoTcs B YCTAHOBOYHOM T D
MeHto B pasgene “lNapameTpbl 3aWwmuThl”.

Hacrtpotika Bxopos 1-8
Hactpoiika BxogoB 9-

[MeiicTBue Npu OTKa3e AaTuvKa [aBrEHNs

Bpems pabotbl Hacoca npu aBapuu 11
Mpu nosiBmeHUn curHama B CTPOKe cTatyca CTaHuuu Gyner Napawerp sausi BpeM”bmemm
coobleHne 06 aBapuitHOM ocTaHoBe unv o6 aBapuiHon paGoTe no flovraron: M1

curHany E.Error. Bpewmst BbiAepKKy nocne BH. aBapuu, MUHyT =
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BKNNKOYEHUE HACOCOB

B aBTOomMaTuMyeckom pexvme npu nobOM COCTOSHUM
OBuratens MOCTOSIHHO BedEeTCA NpoBepka aBapUMHbIX
CUrHarnosB.

Ecnn kakon-nubo curHam npucyTCTBYET, CUrHarbHbIN

Muezarowuti ceemodouod,
rnosisuricsi asapuliHbil cugHan !

Ed tal &G MH 04 nion 23:14

3Hauok

cBeToguon “ABapusi” gaHHoro Asuratenst Gyger muratb. aBTOMATHYECKOTO 3. HACOC 1
Heobxogumo nepeitn k akpaHy <3.HACOC 1> (umwm pexuma pacore! -
<4.HACOC 2> unu <5.HACOC 3>) u y3HaTb NPUHUHY
Hacoc otkntovyeH —|
HEenCcnpaBHOCTMW.
Mpu nonbITke 3anycka ABuraTens ¢ MUratoLLMM CUrHanom Cwrvan neperpesa
MK4 ©ymer wvHAMUMpOBaTb €ro aBapuio, CUrHamnbHbIN Auratens L& | B.{11]

cBeToauop “ABapus” 3aropmMTCs NOCTOSIHHO. oXuAaHue KoMaHAbI 3anycka

Mpy NOHWXEHUW YPOBHSI BOAbI B €MKOCTU HUXKE YPOBHSI 3 NPONCXOAMT NOCnefoBaTenbHOe BKIOYEHNE HAaCOCOoB.

Ecnu B ycTaHOBOYHOM MeHI0 B NyHKTe [Hacmpolika exodoe 1-8] unn

[Hacmpolika exo0oe 9-16]. Ans kakoro-nm6o Bxoaa 3agaHa qyHKLMS SBxx
“PaspelueHne pabotbl asuratenss Mx”, To 3anyck 3Toro Asurartens IMepekniouamenu XTo e
BO3MOXEH TOMbKO nocne cpabaTtbiBaHWs AaHHoro Bxogda. Ecnm  PaspeweHus pabomsl m
BblIGpaH TuN KoHTakTa Bxoga - HO, BXxoa AOMKeH 3aMKHYTbCS, €Cru Dis Dy oxoda B )
B aspeweHue paomsi M1
TUN KOHTaKTa BxoAa H3 - Bxog fomkeH pasoMkHyTbCs. Ecriv Bxog He Do Oymkyus exoda 9:
cpaboTtan, B OKHe [aHHOro fpuratens otobpasuTca crtaTyc oI 10 a’f‘“’” JeHu pacome! M2
« » . yHKYUs 8xoda 10:
OxupaHue paspeweHus Ha DI.x”. 3anyck gaHHoro pgpuratens e paGome! M3”
HEBOSMONCH. | I @ ¥l & M+ 04 vion 23:14 r
3. HACOC 1 Tun koHmakmos exodoe DI.8...DI.10 - H.O.
1 .|
B pazomkHymom cocmosiHuu SBxx cueHana pa3peweHusi
I| “ pabombi Hem. BkritoweHue dguzamenel M1...M3 3anpeuweHo.
[ |
[AY [AV [ TG | = |cxon
OxupaaHue paspelueHus paborbl Ha DI.x
JononHutensHO 06 MCNoONb30oBaHWM CUrHana paspelleHnsa pabotbl - n. 2.5.1 BapuaHTbl BKITHOYEHUSA Harpysku,

“OcTaHoBKka paboTbl HacocoB Ans TexHudeckoro obcnyxuBaHuns” n n.2.10.1 Pabota € BHELWHUWMW KOHTPOMbHO-
N3MepuTenbHbIMU Npubopamu.

Mocne nonyyeHnsa komMmaHAabl 3anycka asurartens, B Tederve 0,5...1 cekyHAbl NPOBEPSIOTCS CrneayLie napaMmeTpbl:

e curHan paspelueHus pabotel Ha guckpeTHom Bxoge DI.x (ecnu oH 3agaH B B nyHkTe [Hacmpolka
exodoe 1-8]unn [Hacmpotika exo008 9-16] yCTaHOBOYHOIO MEHIO);

*  MOBbILIEHNE / MOHMKXEHWE HAMPSKEHWS CETU, NepeKoc dhas No HamnpsiKEHUIO;

e 3aMblkaHue (yTevka) Ha Koprnyc oOMOTOK anekTpoaBuratensi (ecrnv npoBepka 3afeilcTBoBaHa B
YCTaHOBOYHOM MeHto [[Jeucamenb Mx]-->>[KoHmponb 3aMbikaHuUsi Ha Kopryc]j);

» TemnepaTypa aBuratens (ecnv npoBepka 3agericTBOBaHa B yCTaHOBOYHOM MeHto [[Jeuzamenb Mx]-
->>[KoHmponb memnepamypbl dsu2amerisi));

* COCTOsIHWME aBapWIAHOIO CUrHana ¢ Hacoca (B 3aBMCMMOCTHM OT 3aaHHOTO 3HaY€HWS B yCTAHOBOYHOM
MeHto [KoHguaypayusi]-->>[AeapuliHbil cueHas Hacoca Mx]).

Ecnu Bce napameTpbl B HOpMe, paspeLlaeTcs 3anyck JaHHOro afekTpoaBuraTens no BbIopaHHoOW nonb3oBarenem cxeme
(cm.n.2.5.1 BapuaHTbl BKITOYEHUS HArpy3Kun).

Mpu npsamom unu nnaeBHoMm nycke (Y NOOKMOYEHO K KaxAoOMy ABUraTento), BKItoyaeTcs BbixogHoe pene K1,
BKMoYatoLLlee koHTakTop unm YT, 3anyckatollee anektpoasuratens. [Nocne BkritoveHus pene K1 B Tevenne 1...90 cekyHn
(M3meHsieTcs nonb3oBaTenem B yCTaHOBOYHOM MeH0) MK4 nrHopupyet nyckoBble TOKM BO BpeMS pasroHa ABuratens.

Mpu 3anycke “3Be3ga”-"TpeyronbHUK’ oAHOBPEeMeHHO BkntoyarTcs pene K1 v K2. [Buratens BkM4aeTcss No cxeme
“3Bespa’. Mo uCTeyeHWe NOMOBUHBLI 3a4aHHOrO OTpe3ka BpemeHu (Bpemsi GnokmpoBkM nyckoBoro Toka) pene K2
oTKMoYaeTcd. [Buratens NepeknioyaeTcs Ha CXxeMy “TpeyronbHuK”.

Mpu nepemeHHom MacTtepe BkntovaeTcs pene K2, nogkntoyasi faHHbIA Hacoc k obemy ans Bcex Hacocos YIIM. Yepes 2
cekyHAbl Bkintodaetcs pene K7 n aaet komangy YT 3anyctutb BbiOpaHHbIv asuratens. YT nnaBHo 3anyckaeT ABuraters.
Mo ncreyeHne BpeMeHn GrOKMPOBKM NMYyCKOBOTO TOKa BKtovaeTcst pene K1 v WwyHTupyeT ABuratens Ha npsMyto paboTy ot
ceTn. MNocne atoro oTkntovaetcs pene K7. CurHan 3anycka cHaT, YT oTknoyaeTcs. Yepes 3 cekyHAbl OTKoMaeTcs pene
K2, pBuratenb octaetcsi NOAKMOYEHHbIM HanpsMYHo K ceTu. YT roToBo K 3anycky crieyroLLero ABuraTensi.

Mepen 3anyckom pasgaetcsi KpaTKOBPEMEHHbIN 3BYKOBOW CurHan, npeaynpexpalrlmii onepatopa O Mycke
anekTpoaBuratensi. 3aropaetcsi cuUrHanbHbI ceeToanod “PaboTta”, roBopswMIiA O TOM, YTO ABUraTenb BKM4YeH. [Nocne
oTcyeTa BpeMeHW OMnOoKUMPOBKM MyckoBoro Toka, MK4 HenpepbiBHO BblMMCHSET 3HayeHuss TokoB no dasam A n C
aneKkTpoaBuUratensi, KOTopble OOMMKHbl NexaTb B npefenax ycTaBok MUHMMAIbHOrO U MakCMMaribHOro TOKOB, U BbIBOAUT
Ha MHOWKATOP MX 3HAYEHMS.

B cny4yae npeBbIlEHNs NN NOHMKXEHUs1 paboyero Toka B TedeHne 1...15 cekyHA (M3MeHsieTcs nonb3oBatenem B
YCTaHOBOYHOM MEHI0), OTKIoYaeTcst KoHTakTop u MK4 nianumpyeT aBaputo JaHHOMo ABUratensi.

BaropaeTtcsd curHanbHbIvi ceeToamon “ABAPUA” naHHoro aBuratens Ha nepegHen naHenu, Oyaet nogaH 3ByKOBOW curHan.
Bpems cpabaTbiBaHus Apyrux aBapuii geuratens (cm. Tabnuuy 5) oukcMpoBaHO 1 UBMEHEHUIO HE MOANEXNT.
Bce cnyunBLlumecs ownbku coxpaHstoTtes B XKypHane aBapuinn MK4 .

I'Ipmmep BKITHOYEHUS OblIn npueeneH ana Hacoca 1. [Ins octanbHbIX HACOCOB BKNOYEHME, pa60Ta, KOHTPOINb " aBapI/IIZHbIe
CUTyaunn aHanorn4dHbl.

[nsa 3awmnTbl 3NekTpoceTn n O60py,D,OBaHMFI OT U3NNLWHNX Harpy3oK ogHOBpeMEHHOE BKITHOYEHNN HECKOJTbKUX asuratenemn
386]'IOKVIDOBaH0 B ntobom pexunme paGOTbI. Ecnn nosiBnsetca cutyauua, npu KOTOPOM LOSMKHbI BKIOYUTLCA HECKOSBbKO
HacoCOB, OHU 6y,qu BKMoYaTbCA NO odepean ¢ uHTepsanom 3...4 cekyHabl. [logkriodeHne ovepeqHoro Asuratens
BO3MOXXHO TOJIbKO MocCrie 3anycka npeabiayLliero (,CI,OJ'I)KHO 3aKOHYUTCA BpeEMA 6J'IOKVIDOBKVI MyCKOBOIo TOKa).
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NOCNEAOOBATEJIbHOCTb BKNKOYEHUA HACOCOB

[
Ba3soBble napame
Mocenosatenswocrs, | So20evi tapaerp
BKITlOYMeHNsa HacoCoOB [ - ™ ASFLHALOR-D cans goapemeHwHapiﬁzogkm
epeagoBaHMe HacocoB » MKCMpoBaHHoe 1-2-

(qepel-'J.OBaHVle) 3ajaerca [ BpEMT e pEOBarIT, TaCos dukcrpoBaHHoe 2-3-1
nonb3oBaTenewm B MopakntoyeHne MeLwankuy (knanaHa aspauum) PukcmposaHHoe 3-1-2

BkntoyeHne meLuanku Yepes 3agaHHOe Bpemst
yCTaHOBOYHOM MEHIO. Bpewms Taiimepa meLluanku

Mpy ycTaHoBNEHHOM 3HayveHun “Kaxabl umkn", nocrnefoBaTenbHOCTb BKIIOYEHUS MEHSIETCH MOCMe KaXaoro uukna
OTKa4Ky EMKOCTU. TakoW peXxmm MakcumarbHO BblpaBHMBAET paboTy HACOCOB MO BPEMEHM 1 pECYpPCY .

Mpu ycTtaHoBrNeHHOM 3HaveHun "Tlo BpemeHn HapaboTkW", BKIOYEHME HACOCOB NPOMCXOAMT B NOpsake BO3pacTaHus
3Ha4YEeHU BPEMEHN MOTOYACOB Kaxgoro Hacoca. lepsbiM OyAeT 3anylieH Hacoc ¢ MMHUManbHbIM BpemeHeM. [locne
KaXOoro uMKra OTKa4ykm eMKOCTM MPOBOAMTCA MNpoBepka BpeMeHW HapaboTKM Kak[oro Hacoca M MeHsieTcs
nocrnegoBaTeflbHOCTb BKIIOYEHWS NPY HEOBX0AMMOCTH.

Mpu durkcmpoBaHHbIX 3Ha4YeHusX (1-2-3), (2-3-1) n (3-1-2) nocnegoBaTenNbHOCTb BKIIOYEHNSI HEU3MEHHA.

YCTaHOBOYHOE MEHIO

Mpn BbIGOpe 3HayeHuns “Yepes 3agaHHOe Bpems” YepedoBaHue
HacocoB ByaeT NponcxoauTb Yepes Bpems, 3agaHHoe B NyHKTe “Bpems
YepenoBaHMSA” yCTAHOBOYHOIO MeHH0 B Anana3oHe ot 1 o 200 yacos.

MNpw BbIGOPE AaHHOro BapuaHTa, MK4 onpegensieT v 3anucbiBaeT B
namsTb BpeMms criegytolleil cMeHbl ovepedHocTu. pu gocTmkeHum
AaHHOro BpeMeHu, ovepeaHocTb nameHsetcs, MK4 3anvceiBaeT HoBoe
BpeMs. BblkmioYeHne nuTaHns Ha 3anuMcaHHOe BpeMs He BIMSET.
Mocne AnuTenbLHOro NPOCTOS NPY NoAAaYe NUTaHns Bpems ByaeT cpasy
nepesanucaHo 1 6yaeT nponsBefeHa CMeHa 04epeHOCTH .

Mpwy HaxoxaeHun Kkakoro-nMbo Hacoca B PEMOHTE, NpW YepeaoBaHUM MO BPEMEHU UTHOPUPYETCSt ero Bpemsi HapaboTku
1 OH CTaHOBWTCSI MOCINEQHMUM B CXEME.

BasoBble napameTpbl
Koncburypaums
Hactporika Bxop

YcTtaBka YpoBsHs 4(Bkn. Hacoca 3), meTpos/6ap
o YcTaBka aBapuiHOro ypoBHs (nepenve;
HacTpoiika BxoAy P! P (nep: )
Maysa nocne BkNOYeHNs:, C
MapameTpsbl 3aLy|

Bpemsi cpabaTbiBaHNs AAT4YNKOB YPOBHSL, CEKYH,
puratens M1
E V2 YepeaosaHue HacoOCOB
BUratens
Bpewmsi YepenoBaHusi, 4ac

MopknioueHne mewwanku

21 €3 ¥l " MH 04 uioH 23:14

Mpu BbIGOpPpE HOBOro BapuaHTa

YyepedoBaHUss B YCTaHOBOYHOM MeHio, MK4 1.CocrosiHue TekyLLyto CXemy BKIOYEHUS
cpasy npou3BoAuUT CMeHYy o4epenHoCTn wu Cxema BKMHYeHUs @ |  MOXHO NOCMOTpeTb Ha
nepesarnyckaeT MpoLecc OMOPOXHEeHUs (Mnu HaCcoCoB: | BTOPON CTpaHuLUe 3KpaHa

HanuBa), ecnu aBTOMATUYECKUN pexum COCTOSHIME CTAHLIMM: <1.CocTosiHne>.
paboTbl. Takne HaCTPOMKM peKoMeHAyeTcs ONOPOXHEHUE eMKOCTH Mo

npoBoAuNTb B PyHHOM pexume. 3agjaHHOMY anroputmMmy

CmMeHa o4epeHOCTM HaCOCOB NPOUCXOAMUT TOMNBbKO B @aBTOMAaTUYECKUX PEXMMAaX 1 TONbKO NOcrne OKOHYaHms pabodero
LMKIia, Korga BbIKIIOYEHbl BCE HACOChl. B HEKOTOPBIX Criydasx CMeHa MOXET NPON3oNTN Npu BKNoveHnn MK4.

Mocne 3anycka Hacoca 1 oTcHeTa BpeMeHu BroKMPOBKU MyCKOBOTO Toka MK4 HenpepbIBHO BbIYMCMSET 3HAYEHNUS TOKOB
no casam A n C anektpogsuratenei, KOTopble AOMKHbI ieXaTb B Npegenax yCTaBok MUHUMAIIbHOMO U MakCUMaribHOro
TOKOB. TakKe y4nTbIBaeTCs KONMYEeCTBO MYyCKOB 1 BpeMs paboTbl ABuratens (MoTo4achl).

B npouecce paboTbl NOCTOAHHO BEOETCS KOHTPOIb TOKOB M HaMpshKEHWI, KOTOpble OOMKHbI NexaTb B npegenax
yCTaBOK, 3aA4aHHbIX B YCTAHOBOYHOM MeHI0. [Mpu Bbixoae 3Ha4yeHu 3a Auanas3oH YCTaBOK B TeYeHMe 3a4aHHOro BpeMeHH,
Npon3onaeT aBapuUnHOE OTKIYEHME anekTpoasuraTens. Ha niankatope otobpasuntcs kog criyumBLUENACS OLUNOKN 1 BpeMst
0O criegytollero 3anycka asuratensi. Takke B npouecce paboTbl npoBepsieTcs TemnepaTypa oOMOTOK ABuratenew,
COCTOsiHME BXOA0B “BHellHAsa aBapus”, “BHeluHee ynpaBneHve”, CUrHanoB pa3peLleHnsi paboThbl ABUraTenemn, CocTosHme
Aartyuka(-oB) “cyxoro” xofa v aBapuiHbIX CUTHaNoB C HACOCOB, ECMNY OHU UCMOMb3YEeTCs.

[Mpn HannBe eMKOCTU Bbile YPOBHSA 4 Npon3onaeT OTKMAYeHne Bcex asuratenen u MK4 nepenger K oxXuaaHuio
onopoxxHeHust emkocTu. Bee kHonku [ITYCK] 1 [CTOI] B aBTOMaTU4€CKOM peXMME 3a0NOKMPOBaHbI.

[na 3KCTpeHHOro ocTaHoBa credyeT NpedycMOTPEeTb BO3MOXHOCTb ObICTPOro OTKMYEHMST MUTaHWA npubopa unm
cunoBon annapatypbl. OTKAIOYNTL BCe ABUraTeny Takke MOXHO, nepekntouns MK4 B pyyHON pexuM (Haxatue KHOMKM
“PyyHon/ABTomat” Ha nepegHen naHeny MK4 nnv pasomkHyTb Bxog “Auto”, ecrnv OH 3ajeiCTBOBaH).

[Ons WUCKMNYeHUs aBapuHbIX CUTyauusi NpW BO3MOXHOM OTKa3e [aTYMKOB YPOBHS W HEKOHTPONMPYEeMOW
NPOJOIMKNTENBHOCTN paboTbl HACOCOB, BO3MOXHO NPYMeHNTL TaiMep aBapMMHOro OTKITHOYEHUS.
Ero 3agadya - aBapuiiHO OTKIOYMTB HACOChI MO UCTEYEHNM 3a4aHHOMO BpPEMEHU (B MUHYTax), eCNv OT AaTYNKOB YPOBHS
He NOCTYNUIO CMrHana Ans OKOHYaHWUs LuyKIa Hanvea unm ApeHaxa.
Tanmep 3anyckaeTcsi B aBTOMaTUYECKOM peXnMe BMECTe C BKMHYEHMEM JHOOOro M3 HacocoB. 3Ha4YeHne BpeMEeHU
Tanmepa 3agaeTcs B yCTAaHOBOYHOM MeHI0 [[Tapamempsbi 3aujumsbl]--> [Bpemss matimepa agapuliH020 OMKITHOYEHUS]].
Ecnn umkn HanuBa unu OpeHaxa 3akoHYMICA Mo BpeMeHu padblue Tanmmepa, Tavimep ocTaHaBnvBaeTcs A0
creayoLLEero LiMKa BKIKYEHUst Hacoca(-oB).
Mpwu cpabaTtbiBaHMM Tanmepa paboTa HACOCHOW CTaHLMN OCTaHaBNMBAETCS Y HA UHAMKATOPE BbIBOAUTCS HAAMNUCH C
kogom aBapum Ne12 "lMpeBbllleHne NPOJOIMKUTENBHOCTM paboTbl” M BpemMeHeM credytowero BkntodeHus. [Mocne
OKOHYaHWs BpeMeHH Bblaepxku, MK4 nepexoauT K LUTaTHOMY pexmmy paboTbl.

PabGoTa meluanku (knanaHa aspauumn) B pexrmMe Hanmsa OTKIIoYeHa.
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2.5.5 Pexum paGoTbl N0 JIMHUM CBA3U

[aHHbIN pexvM npegycMoTpeH AN yaaneHHoro ynpasneHnsa Hacocamy M1...M3 no npoBogHbIM 1nu 6ecnpoBogHbIM
NuHMAM cBsa3n. MK4 ocHaweH cumsmyeckum uHTepdericom RS-485, no KOTOpOMy BO3MOXHO yaaneHHoe ynpasneHue
YCTPOWMCTBOM U €70 NOJHbIN MOHUTOPWHT.

Mpotokon ceasm ¢ yaaneHHbim MK vnu MIK - Modbus RTU/ASCII. CkopocTb nepegaymn 2400...256000 6ut/cek., 7 unn 8
OuT faHHbIX, 1 nnu 2 cton-6uTa, KOHTPONb YeTHOCTU. [nnHa NHUK CBS3N - Ao 1 kM. (ana nposogHon nuHun). MNpy Gonee
ONVHHBIX IMHUSAX HEOBXOAMMO MCMNONb30BaHWE PENUTEPOB UMW PaANOMOLEMOB.

Mpu paHHOM pexume paboThbl ynpasnsiowas nporpamma Ha [MK(MNK) unu nonb3oBaTtenb CYMTLIBAOT COCTOSIHUE
nartymkoB MK4 1 camMocTosiTENbHO NPUHUMAKOT PELLEHUE O BKITIOYEHWUW/BBIKMIOYEHWN ABUraTeNnen.

BkntoueHve/oTkNoueHe ABUraTens ocyLlecTensieTcs 3anucbio “1” nnm “0” B COOTBETCTBYHOLLMIA HOMEPY Hacoca byt
(6uTbl 0,11 2) pernctpa400 “YnpaBneHue” (cm.“MK4.Cneyugukayus npomokona Modbus”).

Mepepn 3anyckom anekTpoasuratensd B TedeHne 0,5...1 cekyHAbl NPOBEPSOTCSA CneaytoLLme napaMeTpsbi:

e curHan paspelueHus pabotel Ha guckpeTHom Bxoge DI.x (ecnv oH 3agaH B B nyHkTe [Hacmpolka
exodoe 1-8]unn [Hacmpotika exo0o8 9-16] yCTaHOBOYHOIO MEHIO);

e MOBbILIEHNE / MOHMKXEHMWE HAMPSKEHUS CETU, NepeKoc dhas No HanpsKEHUIO;

e 3aMblkaHue (yTeyka) Ha Koprnyc oOMOTOK anekTpoaBuratensi (ecnv npoBepka 3afeilcTBoBaHa B
yCTaHOBOYHOM MeHto [[Jeucamenb Mx]-->>[KoHmponb 3aMbikaHuUsi Ha Kopryc]);

+ TemnepaTypa aBuratens (ecnv npoBepka 3agericTBOBaHa B yCTaHOBOYHOM MeHto [[Jeuzamens Mx]-
->>[KoHmponb memnepamypbi deu2amernsi));

* COCTOSIHWME aBapWIAHOIO CUrHana ¢ Hacoca (B 3aBYCMMOCTHM OT 3ajaHHOTO 3Ha4Y€HWS B yCTAHOBOYHOM
MeHto [KoHgpuaypayusi]-->>[AeapuliHbil cuezHas Hacoca Mx]).

Ecnu Bce napameTpbl B HOpMe, paspeLuaercs 3anyck 4aHHOro aMeKTpoaBuraTensi no BeibpaHHONM Nonb3oBaTenemM cxeme
(cm.n.2.5.1 BapuaHTbl BKIOYEHNS HArpy3Ku).

Mpn npamom unu nnasHoMm nycke (YT nogknveHo K KaXaomy ABuUraTenio), BKMYaeTcs BbixogHoe perne K1,
BKNtovatoLee koHTakTop unu YTIM, 3aanyckatowee anektpogsuratens. lNocne skntodeHns pene K1 B TedeHne 1...90 cekyHa
(n3meHsieTca nonb3oBaTenemM B yCTaHOBOYHOM MeH0) MK4 nrHopupyeT nycKkoBbI€ TOKU BO BpEMS pa3roHa ABUraTtensi.

Mpu 3anycke “3Be3ga’"TpeyronbHUK™ OQHOBPEMEHHO Bkntoyatotcs pene K1 n K2. [iBuratenb BKMAOYaAETCHa MO cxeme
“3Besga”. Mo wncTeyeHne MNONOBMHBI 3a4aHHOrO OTpeska BpeMeHu (Bpems GnokumpoBku nyckoBoro Toka) pene K2
oTKnovaeTcs. [iBuratens nepeknioyaeTcs Ha CXeMy “TpeyronbHuK”.

MNpv nepemeHHoM MacTepe BkntodaeTcsi pene K2, nogkntoyas AaHHbIA Hacoc k obLiemy ansi Bcex Hacocos YTIM. Yepes 2
ceKyHabl BkntovaeTcs pene K7 n gaet komangy Y saanyctutb BbiGpaHHbIn asuratens. Y nnaeHo 3anyckaeT ABuraterns.
Mo ncteyeHne BpemeHn BGrIOKMPOBKM MYyCKOBOTO TOKa BktodaeTcst pene K1 v wyHTupyeT aBuratens Ha npsMyto paboTty ot
cetu. MNocne atoro otkntodaetcs pene K7. CurHan 3anycka cHsT, YTI oTkntodaetcs. Yepes 3 cekyHAbl OTKMOYaeTCs perne
K2, aBuraTtenb ocTaeTcsi NOAKMHOYEHHBIM HAMpPsAMYHo k ceTu. YT roToBO K 3anycKy crieytoLLero ABuraTens.

Mepen BkNOYEHMEM pene pasgaeTcsl KpaTKOBPEMEHHbI 3BYKOBOW CUrHan, nNpeaynpexaarolmin oneparopa o nycke
anektpoasuratens. Ha kHonke [[MYCK] 3aropaetcsi curHanbHbI CBETOAMOL, FOBOPSILLMIA O TOM, YTO ABUrATENb BKITHOYEH.

B okHe <1.CocTosiHMe> B CTpOKe cTaTyca cTaHuun OyaeT oTobpaxeHa Hagnmchb
“Ynpasnenue ot IMK”. Ynpaenehue ot MK

Tvn 1 cocTosiHMe AaT4YMKOB YPOBHSA HE OKa3blBAKT HUKAKOrO BMMSIHWUS Ha paboTy ABuratenem, nx COCTOSIHUE TOMbKO
BbIBOAWTCS HA 3KPaH.

Mocne oTcyeTa BpeMeHn 6roknpoBku nyckoBoro Toka MK4 HenpepbiBHO KOHTPONMPYET 3HA4YeHMs TOKOB No chasam Aun C
aneKkTpoABUraTenen, KoTopble [OSMKHbI fexaTb B npefenax yCTaBoK MUHUMAarbHOMO Y MakCUManbHOro TOKOB. Takke
YUYUTBLIBAETCS KONTMYECTBO NMYCKOB 1 BpeMsi paboTbl KaXX4oro ABuraTens.

B npouecce paboTbl NOCTOAHHO BEAETCA KOHTPOIb TOKOB M HAMPSPKEHWI ABUraTenem u ceTu, KOTopble OMKHbI nexaTb
B MNpedenax ycTaBoOK, 3adaHHbIX B YCTAHOBOYHOM MeH. [Ipu Bbixode 3HAYEeHWI 3a AMana3oH YCTaBOK B TeYeHue
3a[jlaHHOr0 BPEMEHU, MPOM3ONAET aBapUNHOE OTKIIOYEHME 3nekTpoaBuratens. Ha wuHaukatope oTo0paswnTcst kog
crnyumBLUencs ownbkn 1 Bpems A0 CrieayroLLero 3anycka gsuratend. Takke B npouecce paboTbl NpoBepseTca COCTOsHNE
Aarymka(-oB) “cyxoro” xoga v aBapuMnHOro CUrHana HacocoB, ECIN OHM 3a4eICTBOBaHbI.

Mpu cpabaTbiBaHMK 3aLUMTLI ABUraTENb OTKIOYAETCS Y HA UHAMKaTope oTobpaxaeTcsi coobLyeHne o6 aBapun. ABapus
cbpocuTcs aBToMaTU4ECKM NOCcre OKOHYaHWs BPEMEHW BbIAEPXKKM Nocne OWmMBKM unm nocne NnpuHyauMTensHoro cbpoca c
MK(MJIK). Mocne cbpoca aBapuu gsuratens 6yaet HaxoauTbes B BBIKIMKOYEHHOM cocTosiHMM, ons ero BKMYeHUs
Heo6X04MMO NOBTOPHO NoCraTb KOMaHAay 3anycka.

Ecnu B ycTaHOBOYHOM MeHI0 B NyHKTe [Hacmpolika exodos 1-8]unu [Hacmpolika exodoe 9-16]. ansi kakoro-nmbo Bxoaa
3agaHa yHkuus “PaspelueHune pabotbl ABuratens Mx”, To 3anyck 9Toro ABuraTtens BO3MOXeH TOMbKO nocrie cpabaTbiBaHms
AaHHoro Bxoga. Ecnu BeiGpaH Tvn koHTakTa Bxoda - HO, Bxon 4OMKEH 3aMKHYTbCS, €CNY TUMN KOHTakTa Bxoga H3 - Bxopg
OOIMKeH pa3oMKHYTbCs. Ecnu Bxog He cpaboTan, B OKHe AaHHOro ABuratens otobpasntcs ctatyc “OxvaaHve paspeLleHns
Ha D1.x". 3anyck 4aHHOro ABUraTernst HEBO3MOXEH.

PabGoTa meLuanku (knanaHa aspauum) B aBTOMaTUYECKOM pexmnmMe onucaHa B n. 2.5.1 BapuaHTbl BKITHOYEHUS HArpy3Ku.
MelLuarnka OTKM4aeTCca NPy CHATUM curHana “BHeluHee ynpasneHue”, o6LLuii ‘Cyxoi’ X0 NN CHUXKEHNST YPOBHSI XXNOKOCTU
HVKe yCcTaBku YpPoBHA 1 (Mnu oTknoveHns nonnaska YpoBHA 1). Takke ee OTKMOYEHME MPOMCXOAUT Mpu nepexome Ha
py4HOe yrnpaBneHue.

[ns ynpaBneHns He 3aHATbIMW AN BKITFOYEHNSA HacocoB yHuBepcanbHbiMy pene K1 ... K10 no RS-485 ¢ yganenHoro MK
(MJIK) Heobxoammo B nx dyHkumsx [Kondurypaumsa]-->>[@yHkumna yHmBepcanbHoro pene Kx] yctaHoBWTbL 3HauveHue
“YnpaeneHue no RS-485".

BkntoueHne/oTKMo4eHE AaHHbIX pere NpovcxXoauT nyTem 3anuncy 3HaveHus 1/0 B COOTBETCTBYOLLME BUTLI pernctpa
476 “YnpaBneHue”, onucaHHoro B fokyMmeHTe “MK4.Cneuudmkaumnsa npotokona Modbus”.
C6poc ntobon aBapuu Mo NNMHUKU CBA3M NMPOUCXOAUT MyTeM 3anvcu 3HadveHus 1 B 6ut 8 "Cbpoc aBapumn” peructpa
“YnpaBneHue”, onucaHHoro B fokymeHTe “MK4.Cneyudgukayust npomokosia Modbus”.
Takke BO3MOXEH MPUHYAMTENbHbIN COPOC aBapuu OTAENbHOW BHELUHEN KHOMKOW, MOAKMYEHHOW K OgHOMY U3
cBobogHbIx Bxogos DI.1 ... DI.8. Mogpo6bHee o cbpoce aBapum cm. B N.2.14" ABapuiHble CUTyaLMn 1 UHAMKaLMSA OLLIMBOK”.
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2.5.6 Ucnonb3oBaHue U HacTpoMKa 3aluT

B MK4 ucnonb3yetca go 20 pa3nuyHbix BUOOB 3alLMT, YaCTb KOTOPbIX HAaCTauBaeTcsl B YCTAHOBOYHOM MeHH. Hiuke
NPUBOANTCS KpaTKoe ONMCaHNe OCHOBHbIX 3aLMUT M X HACTPOMKa.

a) 3awmThbl N0 HanNPsXKEHUIO

Llene gaHHOW rpynnbl 3aliMT - OCTAHOBWUTb PaboTy MCMOMHUTENBLHOTO MEexaHu3Ma Mnpu HeyaOBMeTBOPUTENbHOM
KayecTBe nuTaroLlen cetn. Bknioyaet B cebd: KOHTpOnb YepenoBaHus das, KOHTPOnb 06pbiBa OAHOM UMW HECKONBKMX dhas n
BbIXOZ 3Ha4YEHUIN HanpsXXeHn a3 3a yCTaHOBMEHHbIE Nonb3oBaTenem rpaHnLbl.

HenpaBunbHoe YepeaoBaHUe unu o6pbIB 0gHOM (MU HecKoNbkux) das.

MpoBepsieTcs nocre nogayn nuTaHus. B cnyyae HenpaBuIbHOTO YepefoBaHns a3 Ui NOHWUKEHHOTO HaNPSHKEHNS Ha
OZHOI UK Heckorbkux dhasax(mMeHble 50 B) paboTa gsuratens 6rnokMpyeTcs 4o YCTpaHeH st HemcnpaBHOCTU. [OCTOSIHHO
aKTUBHO U He TpeByeT HaCTPOMKM.

[MoBbiWeHMEe NN NOHMXXEHUE HANPSKEHUSA HXKE 3aJaHHOrO, epeKoc a3 no HanpsXEHUIO.

MpoBepsieTcs nepen BKMOYEHWEM ABUratens u Bo Bpems ero pabotbl. B cnyyae Bbixoga 3HaYeHUN HanpshkeHus us
3aaHHOro nonb3oBaTenem AuanasoHa Wnu npu NPeBbILLEHWN 3HaYeHWUs nepekoca B BOMbTax, ABWUratenb aBapuUnHO
OTKIIoYaeTcst. 3Ha4YeHNs yCTaBOoK 3a4at0TCA B yCTaHOBOYHOM MEHHO.

YCTaHOBOYHOE MEHI0

Basosbie napameTp > Mo ycTaHoBKe 3HAYEeHU MaKCMManbHOr0 U MUHUMAaNbHOrO
KoHdwrypaus > HanpsKeHUN pekoMeHayeTcs He BbIxoauTb 3a rpanuubl +10...-15%
Hacrpoitka exonos 1-8 > OT HOMUHarbHOro 3Ha4yeHus 230 B.
HacTtpoiika Bxogos 9-16 >
MapaMeTphl salmTbI IS n “n
Dewrarens M1 Maxeumansios Kanpmere, B pu 3ap,%va| HYyneBoro 3HayeHus B nyHkTe ‘lNepekoc a3 no
evratens M2 HanpsKeHWI0”, 3aLLMTa OT nepekoca OyaeT OTKIHYeHa.

Mepekoc no HanpsbkeHuto, B

6) 3awuTbl NO TOKY

Llenb AaHHOW rpynmbl 3aLyUT - OCTaHOBUTL PaboTy UCMOMHUTENBHOTO MexaH3Ma Npu KpUTUYECKOM U3MEHEHWMN TOKa
Harpyskv Unu npu sHaumTenbHoMm aucbanaHce (nepekoce) TOKOB has. BkntouaeT B ce6si: KOHTPOSIb NOTPEGNSeMoro Toka,
nepeKkoc no ToKy. ABapuitHOe OTKIIOYEHME Harpysku NpoOUCXoduT B Crlyvyae BbIXo[da 3HaYEHUi TOKOB 3a YCTAHOBMEHHbIe
nonb3oBaTenemM rpaHuLb.

[MoBbilWeHWe NNy NOHMXEeHUE TOKa HUXKEe 3alaHHOro, Nepekoc ¢ha3 no ToKy.

MpoBepsieTcs nocre 3anycka ABuraTtens 1 BbIxoda ero Ha paboumn pexvum yepes 3agaHHoe nonb3oBaTtenem Bpemvsi. B
TeYeHue 3TOro BpemeHu (Bpemsi 6riokMpoBKM MYCKOBOrO TOKA) 3aLmTa Mo MakCcumarnbHOMY TOKY U Mepekocy ga3 oTKIoveHa
13-3a 6ONbLUNX MYCKOBbIX TOKOB, KOTOPbIE MOrYT NPUBECTU K JTOXXHOMY cpabaTtbiBaHWto 3awuThl. [locne okoH4YaHus pas3roHa
ABuvratens 3T 3aunTbl HAUMHAKT PYHKLMOHUPOBATb.

B cny4ae Bbixoga 3Ha4eHUI ToKa U3 3ajaHHOTO Norb3oBaTenemM guanasoHa Unm Npu NPeBbILLEHNN 3HAYEHNS Nepekoca
B NPOLEHTax, ABUraTenb aBapuiiHO OTKIMKHAETCSl. 3Ha4YEeHNs yCTaBOK TOKOB U MepeKkoca 3aatoTcsl B yCTaHOBOYHOM MEHHO
ONsi Kaxaoro ABuratensi.

YcTaHOBOYHOE MEHIO

Bpemsi GrnokupoBkM MyCKOBOrO TOKa (BpeMsi pasroHa pAsurartens)
3ajaetcs MHAMBMAYyanbHO ANS KaxAoro mexaHuama. [Ons ogHux
Asuratenen aTOT UHTepBan coctasnseT 1..2 CekyHAbl, Ans APYrux OH

MoxeT gocTturatb 30 CeKyHA v AorbLue.
Maromanon 1o A Mpn ncnonb3oBaHWM ycTporcTB nnaBHoro nycka (YII) 3HaveHne

BpeMeHu pasroHa B Y[ n MK4 cnepnyeTt 3agaBaTb OAMHAKOBbIM ANs
MHUManbHbIN TOK,
[ 00 | WCKINIOYEHNS NOXHOIO cpabaTbiBaHUSA 3aLUUTbI.

KoHdurypauus
Hacrtpoiika BxopoB 1-8 [>
HacTtpoiika Bxogos 9-16
MapameTpbl 3aLUUThI

[Oewuratens M3
Mepekoc no Toky, %

Konunuectso nyckos B 4ac

Ecnun HacTpovika TokoB He Obina nponsseaeHa B Mactepe BbICTPO HaCTPOWMKK, YCTaHOBUTE MX BPYYHYHO. Haxkas KHOMKy
[MYCK] Bkntounte HeoOXoaAMMBbIN ABUraTENb U AOXANTECH OKOHYAHWS BPEMEHW €ro pa3roHa.

[MpoBepbTe HanpaBneHve BpalleHns Bana Hacoca (asuratens). [Npu obpatHom FRTEDR]
BpaLLEHMUN BbIKMOYUTE NMUTAHWE U M3MEHUTE MOCNEefoBaTeNlbHOCTb MOAKMIOYEHNS ‘
NPOBOAOB ABUraTens K KOHTaKTopY.

i@ MH 04 nioH 23:14

OTperynupyinTe pabouve napaMeTpbl Hacoca 3anopHOW apmaTtypoil Ansi ero
HopMarbHol paboTbl M 3aNOMHUTE OTODpaXkaeMoe 3Ha4YeHne cpeaHero Toka B OKHe
<3.Hacoc 1>, <4. Hacoc 2> nnu <5. Hacoc 3>.

CpefHuii Tok YcTaHOBNEHHbIN AnanasoH

0 2-M (pasa 3aWKTbI MO TOK
Haxas kHonky [CTOI], BbIkItOUMTE ABUraTEND. o 244 pasau /

3angute B yCTaHOBOYHOE MEHIO U AN KaXXO0ro ABUraTtens ycTaHoBuTe 3HaveHne napametpa “MakcumanbHbIi TOK” Ha
10...15% Gonblue cpegHero 3HayeHus, kotopoe Bbl 3anomHunu, a s3HaveHne napamertpa “MuHumManbHbin Tok” Ha 10...15%
MeHbLUe. OTo ByayT rpaHuLbl cpabaTbiBaHUS 3aLLUMTLI NPY Neperpyske Unu Hegorpyske ABuratensi.

VMcnonbays 3awmty “MuHMMmanbHbIn TOK'(Hegorpyska), BO3MOXHO 0TcneanTb paboTy Hacoca “BCyxyto”, korga pabounii Tok
anekTpoABuraTenst nagaet A0 TOKa XOINoCToro xoda. ATO OCOOEHHO akTyanbHO B CryyasiX, Korga HEeBO3MOXHO
3a4encTBoBaTh AaTUUK “Cyxoro” xoaa.

Tak Kak 3aBofckue ycTaBku TOKoB 3awmT MK4 MoryT He coBnazaTb C pearibHbIM TOKOM UCMOMb3yeMOro 3fiekTpoaBuraTens,
TO Npu paboTe BO3MOXHO cpabaTbiBaHWe 3aLLnThl M0 TOKY Yepes 5...60 cekyHA nocne pasroHa.
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Ecnu BpemeHn 0o cpabaTbiBaHMSA 3alUThl HE XBaTaeT 418 BbIBOAA HAacoca Ha pabounii pexxum, To HeoBXoaAMMO 3alnTh B
ycTaHoBOo4HOE MeH MK4 n 3apatb 3HayveHust « MUHUManbHbIA TOK» - HyneBoe, a «MakcumanbHbIA TOK» - 3aBe4OMO
GonbLue, YemM cpedHUIN TOK, KOTOpbIV Bbint 0OTOBPaxeH Ha HAMKaTope Npy pyYHOM 3anycke. Bo3moxHO Takke npounsBecTu
noapsa HECKONbKO 3anyCKOB ABUraTens Ans ero BbiBoAa Ha pabounii pexxum.

3HadveHune nepekoca a3 3agaetcd B ananasoHe 0...20%. HyneBoe 3Ha4yeHue OTKMoYaeT 3Ty 3aLUuTy.

B) BriokmpoBka paboTbl NPU YacTo BO3HUKAIOLMX aBapuAX

B psige cnyyaeB HeobxoaMMO aBapuMMHO OCTaHOBUTb MEXaHW3M W NPenoTBpaTUTh ero AarnbHenlee BKIYeHe npu,
HanpvMep, NOAPS BO3HMKAIOLLEN aBapum No neperpyske.

3apanTte B ycTaHOBOYHOM MeHW0 [[Jeuzamenb Mx]-->[Brnokupoeka nocsie asapuli] 3HadeHune “[Ja’ n B cnegyroem
napameTpe [Konuyecmeo asapuli Ansi 65I0KUPOBKU] YCTaHOBUTE KOMMYECTBO BO3HMKAIOLLMX aBapuil B TeYEHUe Yaca,
Hanpumep 3. Tenepb, Npu NOBbILLEHMM pabovero Toka ABuraTensi Beille ycTaBkv “MakcumarnbHbIn TOK” Tpy pasa B Te4eHue
yaca, MK4 aBapuinHo OTKMOUNT ABUraTerb 1 3ab6NOKMpPYeT ero AanbHelee BKIIoYeHEe 40 BMeLLaTeNnbCTBa Nob3oBaTersi.
[Mpu BbIKNIOYEHWM NUTAHWS UNN MEPEKIIOYEHNN Ha PyYHOE yNpaBrneHne AaHHasa aBapus Oyaet copolueHa.

Tarke gaHHasa 3awimTa Heobxoauma npu pabote 6e3 AaTumka “cyxoro” xoga. Ecnuv, Hanpumep, onycTuncs ypoBeHb
BoAbl, MK4 otcneguT 910 No cpabaTbiBaHWIO 3aLLMTbl MO MUHUManbHOMY TOKY (Hedorpyska asuratens). locne okoH4aHus
BpEMeHU BblaepkM nocne asapun MK4 6yaet npeanpvHumaTh NOCTOSIHHBIE NMOMNbITKM 3anycka ABuratens. Ecnu Bogebl HET
OnuTenbHOE BpeMsi, Hacoc ByaeT 3anyckatbest “Beyxyto” 1 yepes 20...25 cekyH, aBapuiiHO OTKNOYATLCS, YTO NPUBEAET K
ero 6bICTpOMy OTKa3y.

[Mpu gnuMTenbHOM NPOCTOE HAcOCOB BCTPEYAKTCH Criydan MX 3aBO3AyLUMBaHUSA U3-3a, Hanpumep, HerepmMeTUYHOCTU
YMIOTHEHVUI UMW BPEMEHHOro NponajaHWs BOAbl B MuTalollen maructpanu. Ecnu Hacoc He camoBcacbiBaloLLUiA,
Heobxoaumo GrnokMpoBaTb ero paboTy B TakMx CUTyauusix. YCTaHoBreHHble B MK4 napameTpbl GROKMPOBKM MCKIHOYaT
BbIX0A Hacoca m3 ctpos. lNpu 3aBo3gylumBaHnM cpaboTaeT 3almTa no MMHUManbHOMY TOKY M, NMPY €€ BO3HWKHOBEHUU
noapsg 6onee, Hanpumep, 3-x pas B yac, paboTa Hacoca byaeT 3abnokvpoBaHa 40 BMeLLATeNbCTBa Nofib30BaTens.

BrnokmpoBka BbINONHAETCA ANsi aBapuii:
e MOBbILIEHME/NMOHWKEHNE TOKaA, NEPEKOC (a3 Nno TOKY;
* 3aMblkaHue(yTeuka)Ha koprnyc 06MOTOK aneKTpoaBuraTens;
e neperpes obOMOTOK ABUraTens;
« cpabaTbiBaHVe aBapUMHOro curHana c Hacoca.

r) KoHTponb aHanoroBbIX 4aT4MKOB YPOBHSI

[ns aHanoroBbIX AaTYMKOB YPOBHHA MMM AABIEHUS C YHUOULMPOBAHHBIM TOKOBbIM Bbixogom 0...20 unu 4...20 mA
NMOCTOSIHHO MPOBEPSIETCA NPOBEPKa MaKCUMaribHOrO Toka B Leny AaTyuka, KOTOpbIA He JOIMKeH npeBbiwatb 25 MA. MNpu
npesbIleHUN 3HadeHns 25 MA cdopmupyeTca curHan “Kopotkoe sambikanve”. [OAnd gatyvkoB € Bbixogom  4..20 mA
NPOBEPSIETCA TaKKe MUHMMAanbHbLIN TOK B Lenwu. Mpu Toke Huxe 3.5 MA dopmupyetca curHan “O6peie gatymka”. Ons
AatymkoB ¢ Bbixogom 0...20 MA npoBepuTb TOK 06pbIBa HEBO3MOXHO, MO3TOMY UX MCMOSIb30BaTh HE PEKOMEHAYETCS.

ABapuinHoe OTKMNYeHNe ABUraTens npy HeMCNPaBHOCTAX AATYNKOB MPOMCXOAMUT TOMBbKO B aBTOMATUYECKMX peXxmMMax, npu
PYYHOM ynpaBneHny COCTOsIHME AaT4YMKOB YPOBHSI (AaBNEHNs ) UTHOPUpyeTCs.

A) 3awuTa ot “cyxoro” xopa,
3aluTa No aBapuMHOMY CUrHarny Hacoca

CyLLecTBYyET psag 3aLUmMT OT CyXOro Xxoaa: no AaBreHuto B MarucTparnu, o ToKy noTpebneHus agsurartens Hacoca, no aTtymky
HanM4uns BoAbl, N0 AATYMKY MPOTOKA.

1. MMpucymcmeue daenieHusi. B 0CHOBHOM onpefensieTcsi ¢ noMoLbto pene gaenenHusi. OHO CnyXuUT Anst TOro, YTo6bl
OTKIOYNUTL MUTaHME HAcoCca, ECNN BoAa 3aKOHUYUTCS. B TakoMm criyvyae npoucxoauTt peskoe nageHne AaBreHunst, perne cyxoro
XO[la OTKIIK0YAETCA 1 JAET CUrHamM Ha YCTPOMCTBO YNpaBrieHUs UM HEMOCPEACTBEHHO OTKIM4aeT Hacoc. CocTosaHue pene
OaBreHnsi NpoBepsieTcsa nocrie 3anycka Asuratens. Pene moxeT OblTb yCTAHOBMNEHO Kak B HANOPHOW MarucTpanu, Tak 1 BO
BCacCbIBatoLLEN.

2. HenocpedcmeeHHbIl KOHMakm ¢ 8odol. Npy Takom cnocobe NCMornb3yT NOMNaBKOBbIE, 3MEKTPOAHbIE, EMKOCTHbIE
M npoyme Aatyuku. [pu CHUKEHUN YPOBHS BOAbI HYKE LOMYCTUMOrO, KOHTaKT Aatymka cpaboTtaeT v gact curHan MK4 ons
aBapuMHOMW ocTaHoBKW. [locne BOCCTaAHOBMEHUS HOPManbHOrO YpOBHA BoAbl paboTa Hacoca aBTOMAaTUYECKM
BO300OHOBNSAETCS.

3. Tok nompe6neHusi. MNpy 0TCyTCTBMM BOAbI pabo4umii TOK SNeKTpoaBuraTens Hacoca nagaeT ¢ HOMUHANbHOTO 3HaYeHUs!
[0 ToKa xonocToro xoaa. MK4 oTcrnexmBaeT CH/KEHME TOKa U aBapuIHO OTKIoYaeT Asuratens. B yctaHoBoYHOM MeHo MK4
HeobXxoAMMOo NpaBubHO 3aaaTth napameTp “MuHMManbHbIA TOK”.

4. Jamy4uk npomoka. [py ncnonb3oBaHMM TakOro AaTymka ABMXKYLLAACH BOAA ABUT Ha crieuuarnbHYH JTIONaTKy 1 nonatka
YIMOBOW CUINOW MEHSIET NOSOXEHNS CBOMX BbIXOAHbBIX KOHTAKTOB. OTOT NPUHLMIN OCHOBAH Ha onpeaereHne pacxoaa Boabl B
Tpybonposoae. Ecnn pacxoga HeT, KOHTaKkT pa3mblkaercs v gaet curHan MK4 ans aBapuiiHOW OCTaHOBKM Hacoca.
CocTosiH1e faTymka NpoToka NPOBEPSIETCS MOCTe 3anycka ABUratensi.

Mpn 3apgencteoBaHMM aBapurHOIO cuUrHana He ucnonbayetcs
Hacoca(-oB) Monb3oBaTenb B YCTAHOBOYHOM MEHHD Pene 'cyxoro' xoaa
[KoHQueypayus]--> [AeapuliHbll cu2Hasn Perne nepenaga aaBneHuit
Hacoca Mx] BbiGupaeT Heob6X0aNMBIA TUM cCUrHana: Pene npoteuku

Mpu BbiGOpe 3HaveHus “Pene 'cyxoro' xoda” COCTOsiHME AaTymMka MPOBEPSIETCSI MOCTOSHHO. [pu CHATMM curHana
dopmupyeTcsa curHan asapuv 4aHHOro ABuUraTensi.

Mpw BbIGOPe 3Ha4YeHus “Pene nepenaga AaBneHWA” COCTOSIHWE AaT4MKa NPOBEpPSETCS TONbKO MNOCIe OKOHYaHUs pasroHa
asuratens. [latuvk gomkeH cpaboTtaTtk Nocne OKOHYaHWs BpeMeHn B10KMpOBKM MyCKOBOro Toka. Ecnun gatumnk He cpabotan,
dopmrpyeTcsa curHan asapuv 4aHHOTo ABuUraTens.

Mpun BbIGOpe 3HaveHus “Pene npoTeykn” curHan asapuv opMupyeTcsa npu cpabaTtbiBaHumn gatyvka. [puMeHeHve -
AaTYMK HanM4ms BoAbl B MacnsiHOM KaMepe Hacoca unu, HanpyvMep, AMCKPETHbIN CUrHan neperpesa NnogLLMMHUKOB Hacoca ¢

BHELLIHETo M3MepuTerns TeMneparypbl.
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e) 3awmTa oT 3aKNIMHUBaHUA

PaboTa HekoToporo o6opynoBaHUs, HaNnpUMep, NOrPyXXHbIX APEHAXKHbBIX HACOCOB, MOXET HAPYLLUMUTLCH U3-3a 3aunnBaHns
pabounx yacTten npu gnutensHoM npoctoe. CToYHblE BOAbI coaepxaT OonbLIOe KONMYEeCTBO Lunama, KoTopbli, oceqas,
MOXeT 3abuTb paboyme 4acTu Hacoca M MPUBECTU K €ro 3aKMMHUBAHMWIO MPU MOMbITKE Mycka. OTO MOXET MPUBECTU K
cepbe3HbIM aBapusiM, HanpuMep, K 3aToMnNeHMo NOMeLLEHMS.

Ons ucknioveHus Takmx criydaeB B MK4 ans kaxporo ABuratenst npegycMmoTpeHa (OyHKUUS Nepuopnm4eckoro
KpaTKOBPEMEHHOTO 3arycka C Liernbio NpoBepHYTh paboyne 4acTun Hacoca u M3baBUTLCS OT BO3MOXKHOIO LLama.

YCTaHOBOYHOE MEHI0

B YCTaHOBOYHOM MEHI0 NoNb3oBaTtesb 3agaeT BpeMd NpoCToA OBuUratensd B

KoHdurypauus >
Hacrpoiika Bxoaos 1-8 > Yacax 1 BpeMd B CeKyHOax, Ha KOTopoe 6y,u,eT 3anylleH asuratenb.
Hactpoiika Bxogos 9-16 [>

MapameTpbi 3aLmThI I

BpeMs BblAepxXKu Nocre asap. curHana 3aluTa ot 3aKnMHuBaHuA
[svratens M2 BriokvpoBka nocre YacTbix aBapuit III
[euratens M3 Kon-Bo aBapwit B 4ac ans 6n—>

Mpooron,  Bpewn sn

4yacos asurartens, c

Mocne o4epenHoro 3anycka Hacoca MK4 HaunHaeT oTcueT BpemeHu ero npocTosi. [py npeBbILeHn BpeMeHM NPOCTOos
BbiLwe 3agaHHoro, MK4 kpaTtkoBpeMeHHo (Ha BpeMsi oT 1 ao 30 cekyHA) 3anyckaeT ABuUraTerb.
Mo oKOH4YaHWMKM Nycka HaYMHAETCst HOBbI OTCHET BpeMeHW. [Mpun 3TOM Nycke NPUHYAUTENBHO OTKIHOYEHbI 3aLLUTbI MO TOKY U
HanpsPKEHWI0, NMO3TOMY PEKOMEHAYETCs yCTaHaBnMBaTb MUHMMANbHO AOMYCTMMOE Bpemsi paboTbl ANsi UCKMYEHUs
NOBPEXAEHUSA ABUTaTENS UIMU UCMOMHUTENBHOITO MeXaHn3ma.

[Mpu nepeknioyYeHny Ha pyvHOM PEXUM 3allMTa OT 3aKMMHMBAHUS OTKIIOYAETCS, Nocrie Bo3BparTa B aBTOMAaTUYECKUN

pexmm BO30OHOBMSAETCH, OTCHET BPEMEHM MPOCTOSA HAYMHAETCS C 9TOr0 MOMEHTA.

Bpems nocnegHero 3anycka XpaHUTCst B 9HEProHE3aBMCMMOM NaMsITU U He cOpacbIBAETCA MPU BbIKITOYEHUN NMUTAHUS.
Ecnu B npouecce oxuaaHusa nutaHne MK4 6b1no BbIKINIOYEHO Ha BPeMS, NMpeBblLLatoLlee 3agaHHoe BpeMs NpocTos, TO Npu
cneaytwoulen nogaye nutaHmsa MK4 aBTomatnyeckn KpaTkoBPEMEHHO 3anyCTUT STOT HAacocC.

B Yl & MH 04 vion 23:14

MapameTpbl 1 cTatyc [aHHON 3alnTbl 0To6pa>|<ar0ch B 3KpaHax

<3.HACOC 1>,<4. HACOC 2>u<5.HACOC 3>. 3awuTa oT 3aKNMHUBaHUS
YcTaHOBKa HyNeBOro BpeMeHM NPpOCTOSA OTKIHOYAET 3Ty 3aLUnTy. B ABTOMaTUECKOM pexme:
A0 NPUHYAUTESNIbHOro 3anycka
ocTtanock 11 yac. 57 MuH. [

%) 3awmTa OT YacTbIX BKIIHOYEHUN

[ns psaa mexaHW3mMoB, HanpyuMep, MOLLIHBIX MOMPYXXHbIX HACOCOB, AENCTBYET OrpaHMYeHne No KONMYeCcTBY BKITHOYEHWUNA.
OO6bIYHO yKa3blBaeTCA MaKCMMarnbHOE KOMMYECTBO BKMOYEHWV B 4ac. [1peBbllleHne 4acToTbl MYCKOB MPUBOAUT K
npexaeBpeMeHHOMY BbIXOAY 060pyA0BaHNs U3 CTPOS.

B MK4 ons kaxgoro ABuratenst BO3MOXHO YCTaHOBUTb OrpaHUYeHne KONnyecTBa BKIMHOYEHWI B Yac B YCTAHOBOYHOM MEHI0
[Oeuzamenb Mx]-->[Konudyecmeo nyckoe e 4ac]. [pn ycTaHOBKE HEHYNEBOrO 3Ha4YeHUs1 B JaHHOM nyHkTe MK4 6ynet
OrpaHM4MBaTh YacTOTY BKIOYEHUIA A0 3TOro 3Ha4eHus. [pn NpeBbILLIEHUI KONMYECTBa NYCKOB 3a TEKYLLMIA Yac BKMIOYEeHVe
3TOro Apurartens 6roKkMpyeTcs 40 UCTEYEHMSA TEKYLLEro Yaca.

Mpv Hynesom 3HayveHnn napameTtpa [Kosuyecmeo nyckoe & yac] v Npu py4yHOM pexume paboTbl 3almUTa OT YacTbIX
BKITHOYEHUI OTKITIOYEHA.

KonunuyecTtBo NycKoB 3a TekyLunin Yac otobpaxaercs B akpaHax <3. HACOC 1>,<4. HACOC 2> u <5. HACOC 3>.

3) KoHTponb 3aMblkaHusi(yTe4kn) Ha KOpnyc 0O6MOTOK 3neKTpoaBUraTens

MpUHLMN KOHTPONS: BbINPAMEHHOE ceTeBOe HanpshxeHne dasbl A(L1) yepes

L1 L2| L3 TOKOOTPAHUYUTENBHYIO U U3MEPUTENbHYIO LEeNb NOAAETCS Ha BbIXOOHYHO
e ) knemmy U koHTakTopa. [py BbIKIMHOYEHHOM KOHTakTope aTa Lenb cBsA3aHa co
Kmx BcemMu obmoTtkamu pasuratens. [lpu BO3HWKHOBEHUU CUNIBHOW YTEYKU

T s (conpoTtusnenue Lenun < 20 kOm) 3anyck ABurartens bnokmpyercs.
vswepur. | Curvan MpoBepsieTcs nepen BkoveHWeM asuratens. [locne BKYEHUs ABUraTens
e anap ee rokasaHua urHopupytotca. [logkniodeHMe Lenu K Opyron  Knemme
l KOHTaKTopa He AOonycKaeTcs - Npuv BKIOYEHUNM KOHTaKTOpa M3MepuTeribHas

P risxriz x4 uenb Gynet noepexaera !

u/ vl w (MRA1, 2, 3) Mo ymonyaHuio, KOHTPONb 3aMblKaHWUA OTKMKYEH. [Ns ee Ucnonb3oBaHns

HeobxoauMO B YCTAHOBOYHOM MeH [[euzamenb Mx]-->[KoHmposb
3ambIKaHUs1 Ha Kopriyc] BbiIOpaTh 3HaveHve “a”.
Mx R yreurm Mpy nogknoveHun K BbIXOAHbIM Knemmam YT BO3MOXHO NoOxHOe
cpabatbiBaHue aBapun YT “INoBpexaeHne cunoBbix knoden”. B aTom cnyyae
= He NOAKNoYanTe MpPoBOA KOHTPOMSA YTeYkn unu mucnonbayvite nocne YIM

KOHTaKTop.

1) OrpaHnyeHne NpoJoOMKUTENILHOCTU PaboTbl HACOCOB

Ona  nckNoYeHWss aBapuUMHbIX CUTyauuA NpU BO3MOXHOM OTKa3e [OaTYMKOB YPOBHS U HEKOHTPONMPYeMOMN
NPOJOIMKNTENBHOCTN paboTbl HACOCOB, NpUMeHsieTcA Tamep aBapUHOTO OTKIHOUYEHUA(NPOAOIPKUTENBHOCTN paboTbl).
Ero 3agaya - aBapuiiHO OTKIIOYMUTB HACOChI MO UCTEYEHUM 3a4AaHHOMO BPEMEHM (B MUHYTaxX), €Cnv OT A4aTYMKOB YPOBHS
He MOCTYNWNO curHana Ans OKOHYaHWs LMKna Hanvea Unu apeHaxa. Taimep 3anyckaeTcs B aBTOMaTUYeCKOM pexume
BMecTe C BKIto4eHneM Nntoboro n3 HacocoB. 3Ha4yeHre BpeMeH TaliMepa 3a4aeTcs nofb3oBaTenem B yCTaHOBOYHOM MEHIHO.
Ecnn umkn HanvBa wnn ApeHaxa 3akoHuuncs no BpeMeHu padblue Tanimepa, TaviMep ocTaHaBnuBaeTcs A0
crneayoLLero LuKna BKNio4YeHns Hacoca(-oB).
Mpu cpabaTbiBaHuM Tanmepa paboTa HACOCHON CTaHLMW aBapuHO ocTaHaBnMBaeTCs. Mocne OKOHYaHUSt BPEMEHM
BbIOEPXXKM BO30OHOBMSETCSA LUTATHBIN pexuM paboTel. He pekomeHayeTcsa ansa pexuma [ipeHaxa.
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2.6 Ucnonb3oBaHWe OXpaHHOM CUrHanNU3auuu

lMpn oTCcyTCTBUM nNOKanbHOW OXPaHHOW CUrHanM3auunm BO3MOXEH MECTHbIi WM YyAaneHHbIn KOHTPOIlb
HeCaHKLMOHMPOBaHHOrO AOCTynNa B MOMELLEHME NPY MOMOLLM OXPaHHOTO Lnenda unm gatyvka(-o). Ho B faHHOM cnyyae
OTBETCTBEHHOCTb 32 COXPAaHHOCTb MaTepuaribHO-TEXHUYECKNX LLEHHOCTEN NOXUTCS Ha Nonb30oBaTensi AaHHOWM CTaHUMK, Tak
kak MK4 He aBngetca CUCTEMOM OXpPaHHOMW cuUrHanusauuun. [Ons rapaHTUpPOBaHHOM 3awuTbl Heobxoguma
cepTndnumpoBaHHas cucteMa oxpaHbi.
[aTunk ABEepn C HOPManbHO OTKPbITLIM UMW 3aKPbITbIM KOHTAKTOM nogkntodaeTcs k Bxody “Alarm” (Mo ymondaHumio,
BblGpaH Bxoa DI.6). JonyckaeTca MCnonb3oBaHNe HECKOMNbKUX AATYMKOB, NMOAKIMOYEHHbIX NOCreaoBaTeNbHO K AaHHOMY
Bx0Ay. KOHTaKTbl 3TUX AaTYMKOB JOMKHbI ObITb OAHOMO TUNa (H.0. UMM H.3.).

Homep Bxoaa 3apaeTcs B yCTaHOBOYHOM MEHIO B NyHKTe [Hacmpolika

Aamiuiy T3 exodoe 1-8]. Ecnu HeobxoauMo BblGpaTb APYron BXod, Haxumas

[ NET [4 KHOMKK [Bepx] v [BHU3] BbIGEPUTE HYXHbIW AMCKPETHbIN BXoA (D11 ...

(—\4 """ (—\_) _________ e DI.11) n HaxwmuTe kHonky [BBO[]. B nosiBMBLIEMCH OKHE U3
e e —Ionon npegnaraeMoro cnvcka BblbepuTe 3HaveHue “OxpaHHas curHamn.” u

HaxxmuTe kHonky [BBOL].

Tun KoHTakTa Aatyvka(-oB) (HoOpMarnbHO Pa3OMKHYTLIN UM HOPMarbHO 3aMKHYTbIN) 3a4aeTCs B MYHKTE YCTaHOBOYHOTO
meHto [Hacmpolika exodoe 1-8] --> [Tun koHmakmoe exodoe].

Haxumas BbIGepnTe HOMeEp

BX0[a, K KOTOPOMY MOAKIHOHEH
nepekntoyartens, No ymonyaxutio DI.6.

Tun KOHTaKTOB BXOAOB

Haxunmas yCTaHOBUTE TUN

1.2 3 4 5
KOHTaKTa (H.0. UNU H.3. ) N HaXMuTe . .

ESESESESE

I
Bx0d DI.6 HopmarbHO pasomMKHymbIt
(npu omkpsimou dsepu)

Vicnonb3oBaHmMe 1 KOHTPOSb OXPaHHOW CUrHanNu3auum obbekTa OCyLLeCTBNAETCA B OKHEe <9. CurHanusauus>.

Id & il &gk M1 04 vion 23:14 Mo yMornyaHuio oxpaHHas CUrHanuaaums oTkmiodeHa. [ns ee UCrnosb3oBaHus!
9.CurHanusaums HeobxoouMOo B YCTaHOBOYHOM MeHIo B pasaene “KoHdurypaums” paspelmTs ee

MnCcnoJsib30BaHMe. YCTaHOBOYHOE MEHIO
OxpaHHaa curHanusauus Ba3oBble napameTpbi
OTKIH04EeHa B YCTAHOBOYHOM TR

meHro MK4. HacTpoiika Bxof08 1. HuxHee 3HauyeHne ananasoHa dP2
Hactpoitka Bxof08 9-1 BepxHee 3HayeHve gnanasoHa dP2
MapameTpsi 3aLLuTs! Cwmetuenue '0' Toukn dP2 (rny6uHa konogua)

“ ’ Oeuratens M1 Bxop 'BHelwHee ynpaeneHue' (E.Rm
B CTpoOKe CTaTyC 0T06p83VITCF| TeKyuee Oevratens M2 Bxop, 'BHelwHss asapusi' (E.Error,

y OxpaHHas curHanuaaums
COCTOAHME OXpPaHHOU CUrHann3auunun. Dy LM yFMBODCATIOHOMO pene ke

I & Tl & Mh 04 vion 23:14 [ns noctaHoOBKM Ha OXpaHy Heobxoaumo HaxaTb KHOMKY
. . NoABUTCA MEHIO MOCTAaHOBKU CHATUA CUrHanunsauunn.

Ha akpaHe

9.CurHanusauus

HoBbIn cTtatyc

Aarank Heobxoammo BbIGpaTh I'Ii/HKT “MNocTaBUTb Ha

. CHATb C oxpaHbl
OXpaHy nHaXaTb KHOMKY

@ - YctaHoBUTL / CHATL

= & .l & MH 04 vion 23:14

9.CurHanusauus

[Mocne HaxaTusa KHOMNKn 6y/J.ET M3MEHEH CTaTyC CUrHanusauuu. Ecnn geepb

NOMELLIeHNsT He 3aKpbiTa, TO B cTaTyce ByageT otobpaxeHa Haanuch “OxuaaHue Cratyc[ __owmnanve sakp. asepu |

3aKkpbITVs Asepn”. Mpu aToMm ByaeT pasaasaThCcs NPEpbIBUCTbIN 3BYKOBOM CUTHAn. [larank
Mocne 3akpbiTs ABepy (cpabaTblBaHWsa AaTumKa) 3ByKOBOW CUrHaM NpeKpaTuTcs n

yepes 10 cekyHA cTaHums ByaeT nocTaBneHa Ha OXpaHy. (@] - Yeramosurs / Crsire

Mpwn oTKpbITUM ABepy Nonb3oBaTento aaetca 20 cekyHA AN CHATUSA CUrHanmsaummn ¢ oxpatbl. Ecnu nonb3oBartens He
ycnern CHATb CUrHanmM3auuio C OXpaHbl, CTaTyC CUrHanmMsauum U3MeHUTCs Ha “HecaHKUMOHWMpOBaHHbIM gocTtyn”. byaet
BKITHOYEH NPEPbLIBUCTbIN 3BYKOBOW CUIHAI O CHATUSI CUrHANM3aLmm ¢ oxpaHbl Unn ee oTkntodeHust. B okHe <1.CocTtosiHne>
nosiBUTCS NpegynpexaeHne o cpabatbiBaHWW curHanusauun. [JansHeliee oTKpbITUE/3aKpbITUE ABEPU HE BNUSIIOT Ha ee
cTatyc. Tak Kak BCe KOHCTaHTbl XPaHSITCA B 9HEProHe3aBNUCUMOW NaMsITU, TO COCTOSIHME CUrHaNM3aumm He U3MeHSIETCS Npu
BbIKMOYEHUN/BKITOYEHUN NUTaHnsa MK4.

Cnepyet yunTbIiBaTb, YTO NPU BbIKIHOYEHUN
nutaHna MK4 koHTponb 3a cocTosiHueM
CUrHanusauum npekpawjaetca !

[na cHATWA ¢ oxpaHbl HeOBXOAMMO HaxaTb KHOMKY . Ha akpaHe nosiBUTCH MeHI NMOCTaHOBKU/CHATUS
curHanuaaumu. Heobxoanmo BbIGpaTth MyHKT “CHATL € oXpaHbl” U HaXaTb KHOTKY . CurHanusauus 6yaet oTKnoveHa,
3BYKOBOW CUrHan npekpaTuTcs.

B03MOXHO MCMNONb30BaHWE BHELLHWMX 3BYKOBbIX UM CBETOBbLIX NMPUOOPOB MpY HECAHKLMOHMPOBAHHOM AocTyne. Ans
3TOr0 BHELUHWA CUrHasnbHbIA NPMBOp HEeobXoAMMO MOAKMIOYUTL K KOHTaAKTaM OOHOrO M3 YHMBEpCalbHbIX pere.
YHuepcanbHoe pene K1 ... K10 Bo3MOXHO HacTpouTb Ha cpabaTbiBaHME B 3aBUCUMOCTM OT psda YCrOBUIA, B TOM YMCHE U
cpabaTtbiBaHMe curHanu3aumu. [ns 3Ttoro B YCTaHOBOYHOM MeHio B paspene [KoHgueypauyusi] --> [®yHKyus
YHueepcasbHo20 pesie Kx] Bbibupaem 3HaveHne “HecaHKUMOHMPOBaHHbIN AocTyn”. Tenepb Npu HECaHKLMOHMPOBAaHHOM
focTyne perne 6yaeT BKMHOYEHO U AACT CUrHarm Ha BHELLHWIA NpuGop.
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Mpy NOAKMYEHUN BHELHUX NPUOOPOB, PEKOMEHAYETCA KOHTAKTbl pene K8 pedoxpatumers
K1...K10 3awmtuTh NnpegoxpaHnTenem nnm OgHOMOMOCHBIM aBTOMaTUYECKNM K83 -
BbIKITl0OMaTENEM HoOMUHanomMm Ao 3 A. $ [ K8.2

- ] VHueeggngféoz il CupeHa

K8 pene , mﬂ

k K8.3 Kx — 7 20
$ K8.2 I_
[ K8.1 L . Ecnv MOWHOCTb BHEWHWUX CUTHaANbHbIX MNpPUGOpPOB
iﬁseeggggbgoz I:|:I Hazpyska ~ MPEBbLILLIAET HArpy304Hyto CnoCoBHOCTb KOHTaKToB perne, TO
' Vil j MX MOAKITIOYEHNE crnefyeT Npou3BOAUTb C UCTMONb30BaHMEM
Unum

~220B OONOJTHUTENbHOIO perne Unm KOHTakTopa.

I & Y.l & M+ 04 vion 23:14

1.CocTosiHue

|_|le HeCaHKUMNOHMpOBaHHOM [OCTyne B OKHe
~ ~ Mpeaynpexaexus :
npegynpexneHnn fo]¢} npegaBapunHbIX CUTYaUuUAX NOABUTCA -
“ ” XPaH:
coobleHre “OxpaHa”. Ha nepBom akpaHe MoOSABUTCH £
MUratoLLMIA 3HAYOK @

[MOMMMO MEeCTHOro ynpaBneHuUsi OXPaHHOW CUrHanmM3aumen, BO3MOXHO yAaneHHOe YrnpaBrieHNe U MOHUTOPUHI MO
nuHum cBs3n RS-485, npotokon Modbus RTU/ASCII.

[nsa noctaHoBKKM Ha oxpaHy Heobxoamnmo 3anucatb “1” B 61T peructpa “YnpasneHue”, OTBeYaloLLEero 3a NoCTaHOBKY Ha
oxpaHy. [1nsi cHsATus - 3anucatb “1” B 61T perucTtpa “YnpaeneHune”, 0TBEHAOLLETO 3a CHATUE C OXPaHbl.

Crtatyc curHanusaumm MOXHO nocMoTpeTb B peructpe “CocTosiHne oxpaHHOW curHanmusauumn”. [lpu
HECaHKLMOHMPOBAHHOM [OCTYyMe PEerucTp cratyca MOMEHSIET CBOE COCTOSIHME, KOTOPOE OCTaHETCsl HEU3MEHHbIM [0
KoMaHabl “CHATb ¢ oxpaHbl”. [logpobHee 0 permcTpax oxpaHHOW CUrHanm3aumm - CM. B npunaraemom okymeHTte “MK4.
Onucanwue npotokona Modbus” .

Ecnu ncnone3yercs GSM-mogem v paspelleHa oTnpaska Sms, TO NPy HECaHKLMOHNPOBaHHOM AOCTYMNe NONb30BaTernto
Ha 3aflaHHbIVi B YyCTAHOBOYHOM MEHI0O HOMEp COTOBOro TernedoHa GyaeT oTnpaBneHo COOTBETCTBYoLLEee coobLueHune. [MNpu
OTKITHOYEeHUU curHanmn3auumn 6yp,eT oTnpasrieHo yBeaoMI1eHne O CHATUN C OXpaHbl.

2.7 Ucnonb3oBaHune GSM-mogema

GSM-mofem npefHasHayeH Ans nepedaqnt KOPOTKUX TEKCTOBbIX COOGLLEHWI (SMS) Monb3oBaTeso Ha yKasaHHbI B
YCTaHOBOYHOM MEHI0 HOMep TenedoHa Npu aBapusaix Unu cpadaTbiBaHUM OXPaHHON CUTHaNM3aLUmm.
Ons nepegayn komaHz ynpaeBneHus B MOAEM WCMONb3ylTCs yHMBepcarbHble AT-koMaHZbl, noaxogsiwive Ans
GOnbLUIMHCTBA MOAEMOB PasnyHbIX MPOU3BOAUTENEN.

He3do ons

/noOKnioquu,q Hwxe Ha npumepe GSM-TepmmnHana onucaHa
i anmeHHeL METOAMKa MOAKMIOYEHUS U UCMOMb30BaHUSA

S i moaema B MK4.

M [ GPRS winew |

,M | | MMO1 - aTo kKomMnakTHbIi GSM\GPRS mogem ans
T Wndukamoper  NEPELAAYN LAHHBIX, PEYN, TEKCTOBbIX COOBLLEHMI
==y obmeHa SMS u dakcos B ceTsix GSM co ctaHaapTHbIMU
OaHHbIMU UHTEpdencaMmm u BCTPOEHHbIM YCTPOWCTBOM

yTteHus kapt SIM.
Mopgem u3rotaBnuBaeTca B NIacTUKOBOM
Lepxamens ~ KOPMYCE, NPeAHA3HAYEHHOM NS KPENnmneHusi Ha
SIM-kapmsi DIN-peviky. Tun aHTEHHOro coeguHuTenst —
rHe3go SMA.
MutaHne - 24B noctosiHHOro Toka unu 2208
nepeMeHHOro Toka B 3aBUCMMOCTU OT
KnemmHbit 6510k Wnumepdpelic R$—232 WCMOSTHEeHNSA MoaemMa.
(numariue, RS-485) (Sub-D, 9 pin) Iepekmoyament WNuTepdencbl - RS-232 w/mnm RS-485 B
8b160pa pexumos 3aBMCUMOCTY OT UCTIOMHEHWSI MOZEMA.

PucyHok 1 BHewHuin Bug NMMo1

a). NoakntoueHue SIM-kapTbl

B tepmuHane npegycmotpeHo nogkntoyverne kapt SIM Ha 3 B cornacHo GSM 11.12. Y6eguTtecs, 4TO Ha TepMuHan He
NOAAaHOo HanpshkeHue (4N OTKIIYEHUS NMTaHWUSA TepMUHana HeobXoAMMO BbIHYTb U3 PO3ETKM BNOK MUTaHUS NN OTKITOYUTL
aBTOMaTUYeCKUA BbikNtodaTens). OTkponTe aepxatenb kapTbl SIM, npuBeas B geicTBre BbibpachbiBalOLLMIA MEXAHN3M,
HaxxaB, HanpuMep PY4KoOW, Ha XeNTbIN LWTbIPEK pAAOM € AepxaTteneM (cMm. PucyHok 2). Bctasbre kapTy SIM B gepxatens u
3a[BVHbTe AepxaTenb 0bpaTHo B kopnyc.

| .

| 5 C kaptoni SIM cnegyet obpalwiatbCcsl Kak C KpeouTHOMN

kapToi. He crnbaite n He uapanaiTe ee, He noaBepramnTe

‘\&\Q‘ Kapty BO34ENCTBUIO CTaTUYECKOro anekTpuyectsa. MeHsTb
.
2_@ KapTy MOXHO TOJIbKO TMpW BbIKITOYEHHOM NUTaHUU

TepMuHana. B TepmyHane ucnonb3yeTcs Agepxarenbs KapT ¢
koHTaktoM SIM-IN. [lMepeknioyartens 3amblKaeTcs TOMbKO
npuv BCTaBNEHHOM Aepxarene.

PucyHok 2 MoakntovyeHune SIM-kapThbl
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Mepepn ycTaHOBKOM KapTbl criegyeT oTknounTb napameTp “Beog PIN-koga npv BktoYeHUn” 1 NpoBepuThL NPaBubHOCTb
TenedoHHoro Homepa SMS-ueHTpa (Homep y3na, Yepes KOTOPbIV NPOUCXOANT OTNPaBKa CoObLLEHNIA). ATO MOXHO caenathb,
ncnone3ysa nobon TenedgoH COTOBOM CBA3M.

6) MopgknioyeHne 61oka NUTaHUA, Kabensi CBsI3U U aHTEHHbI.

MopgxntoyeHne kK TepMuHany 6rnoka nuTaHus, kabens cBsA3n U aHTEHHbI NMPOU3BOAUTCS
npy NOMOLLY LUTEKEPHbIX COeANHEHUI. AHTEHHa yCTaHaBNMBAETCS B HAMEYEHHOM MecTe
(Hanpumep, Ha BepxHeM TopLe Likada), aHTeHHbIV kabenb NpoBoaUTCS B LUKad vepe3
NoOON AOCTYNHbIN KabenbHbI BBOA (Ha HWKHEM Topue Lwkada) M ero pasbem
BBUHYMBAETCS B aHTEHHOE rHe30 TepMuHana (CM.PucyHok 3).

[Ins ycTaHOBKM CBSI3WN MCMOMNb3YyeTCst ABYX UMW TPEXNPOBOAHbLIN kKabenb. OanH KoHey,
kabensa cBs3n npucoeaunHsetcs k knemmam DATA+, DATA- n GND mogema, apyron KoHel,
kabens nogkntodaetca kknemmam A, B GNDR knemmHmka XT8 MK4.

Mogem moxeT (yHKUMOHMpOBaTb B ABYX PeXumax: akTUBHbIA (nNpuem/nepenaya
AaHHbIX) N PEXVM HAaCTPOWKN TariMepa aBTOMaTUYECKOM Nepesarpy3Kku.

PucyHok 3 AHTEeHHbI BxoA

Ha nepegHen naHenu mogemMa HaxoAWUTCA CABOEHHbIM ABYXMO3WLMOHHBIN nepekntoyartens (cm. PucyHok 1). C
NMOMOLLbIO MEPBOrO NepektodaTens NoakniovaeTcs BHyTPEHHee COMPOTMBREHME COrNacoBaHus Ans NMHUM uHTepderica
RS-485 ¢ HOMMHaNbHbIM 3Ha4YeHeM conpoTtueneHus 120 Om.

Bbi6op pexxuma paboTbl Mogema OCyLLEeCTBNSETCHA C MOMOLLIbIO BTOPOTo NepeknioyaTens.

dPyHKUMOHANbHOE Ha3HaYeHNe NONOXEHMI NepekYaTens NnpMBeaeHo B PykoBoacTee no akcnnyarauum mogema. Tak
KaK AnvMHa NHUKM cBA3N OT MogeMa o MK4 HesHaunTenbHa, NCNONb30BaHUE COrMacywmux (TepMmnHarnbHbIX) pe3NCTOpPoB
120 om Ha KOoHLax NMMHUIM Heobsa3aTenbHO. Tanmep aBToMaTUYeCKOM Nepe3arpy3ku NO3BONSAET Nepesarpyxatb Mogem yepes
3ajaHHOe BpeMsi Ans BOCCTaHOBMEHWsi paboTbl Mogema npu BO3MOXHbIX cbosix B pabote u “3aBucaHun” mMogema.
3aBoackas ycTaHOBKa TalMmepa aBTOMaTMYecKou nepesarpysku - 24 yaca. [epeHacTpoika TavMmepa npvBedeHa B
PykoBogcTBe no akcnnyatauuum mogema. Mopem nocTaBnsieTcsl € YCTaHOBMEHHOW CKOPOCTbio paboTbl Mo
nocnepoBaTtenbHOMY UHTepdecy, pasHoi 9600 BUT/C, 1 OTKMIOYEHHBLIM pexrMom axa. PaboTta no nHtepdericy RS-485 c
BKITHOYEHHbBIM PEXMMOM 3XO MOXET ObITb HECTaOWIBLHON.

Mocne npncoeanHeHns BCeX CUrHarbHbIX MPOBOAOB M aHTEHHbI, HA MOAEM nogaeTcs nuTaHue. B uenv nutaHma mogema
pPEKOMeHAYETCA MCNOSb30BaTh aBTOMAaTUYECKUIA BbikItovaTernb Ha Tok 1,0 A.

B). HacTtpoiika napameTpos MK4
Mepepn BkNOYEHNEM NUTAHUSA TEPMUHAA KOPPEKTUPYIOTCS NapameTpbl ycTaHoBOYHOro MeHto MK4 - pasgen “Hactporika
cBA3n” (cm. Pasgen 2.13.2):

Mapametp 3HaueHus
YcTaHoBOYHOE MEHI0

Hactpoiika Bxonos 9-16 npOTOKOJ'I CBA3N GSM (AT-KOMaH,ElbI)
I'IapaMeprl 3awuTbl 9600 N 8 1
[enratens M1 [MapameTpbl nopTa , N, S,
[suratens M2
Devrarens M3 SMS Mpu aBapusax Ja
Spews e Cropocts nepesati Howep renedona ans Howep, Ha. KoTopait . SyyT
C6poc napameTpos j EIMT ZaHHbIX oTnpaBku sms MOCTYNaTh SMS NPy ABAPHSX
eTHOCTb
v conom fwn npuGopa ana ompas | BZEATTE hT v
Apec ycTpoiicTea B ceTu sms P ns vA
Bpewms TaiiMayTa CoeauH., C UMpYeT aBapuiiHyto cTaHumto
Re#ctaue npu TaiimayTe Paccbinka aHaueHui ,
/' sms npu aBapusix CYETUMKOB OAns perynapHow
< Ne tenedoHa ans sms aBTOMaTUYECKON PacChinku
¥ W npubopa ana sms [HW Hegenu paccbInku S S g posas At A MY
+/ Pacchbinka 3HauyeHuii CYeTYMKOB A p CYeT4MKOB pacxofa BOAbl U
' [OHu Hepenu paccbinku 3MNEKTPO3HEPTUN.
v Bpems pacchinku Bpewmsi paccbinku

r). BknoyeHue TepMuHana u ero pa6oracoBmecTtHo ¢ MK4
MopariTe NnUTaHWe Ha TEPMUHAT, BKITFOYMB aBTOMaTMYECKNIA BbiKMovaTerb JaHHOro mogema. [Npv ucnpaBHom TepmuHane
Ha ero CBeToanoaAHOM MHAUKaTope (M. PucyHok 4) oTobpasnTcs ero pexxum padoTsbi.

WHpaukaTop Pexxum pabotbl

CurHanuavpyeT o NPOXOXAEHUN JaHHbIX MO HTEpdency

TXD RS-232/RS-485 B HanpaBneHun ot mogema k MK4.

CurHanuavpyeT o NPOXOXAEHUN AaHHbIX Mo MHTepdency

RXD RS-232/RS-485 B HanpaeneHun ot MK4 k mogemy.

BbIKITHOYEH — HET HanpsbKeHUst MUTaHUS, MOLEM BbIKITHOYEH;
MwuraeT ¢ nepruogom 3 ¢ — MoaeM 3apermctTpupoBaH B cetn GSM,;
Mwuraet ¢ nepuogom 0,8 ¢ — mogem nponssogmT nonck cetn GSM,;

GSM

PucyHok 4 Mwraet ¢ nepuogom 0,3 ¢ — MoaeM NPOU3BOAUT OGMEH AaHHBLIMY
CeeToaMoaHbIe MHAMKATOPbI no GPRS
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Kak npasuro, mouck cemu dnumcs HeCKosbKo cekyHO. [locrne amozo mepmMmuHas 3ape2ecmpuposaH 8 cemul.
Ecnu ceemoduodHbiti uHOuKkamop 00/120 Mu2aem, Mo 3mMo 03Ha4Yaem, 4mo He ecmasrneHa kapma SIM, He esedeH PIN-k0d
(He cHsima nposepka PIN-koda) unu HedocmyrnHa cemb GSM.

I & Fal & MHO04 vion 23:14

CocTosiHMe TepMUHana MoXHO MOCMOTPETb, BbIOpaB 0kHO < 7.CBA3b > MK4.

7.CeA3b
= -
MpoussoauTens: Corp. name Ecnu B cTpoke cTtaTyca mMoaeMa BbiBe4eHo coobueHne “e cemu...”, 1o
Mogens: Model name TEPMUHAN MHULNANN3MPOBAH, 3aperecTpupoBaH B CeTu GSM n roToB K
CeTb: Operator OTNpaBKe KOPOTKUX TEKCTOBbIX coobieHuin (SMS) npu aBapusx 1 npu
3anpocax nonb3oBaTtens.
C: | B cetu (nomawHss)... i

Mpwn kakon-NMGo aBapuM Nonb3oBaTento Ha 3afaHHbI HoMep GyaeT oTrnpaBrieHa sms ¢ MMeHeM npuGopa, HasBaHueM
aBapun 1 BpeMeHeM ee BO3HVKHOBeHUs. [Mocre cbpoca aBapui npuaet coobleHne 0 Bo306HOBMEHUM paboTel MK4.

MoaroToBneHHbIE K Nepefade SMs XpaHATCS B 9HEProHe3aBUCUMOi NaMsiTy I e .l & MH 04 nion 23:14
MK4 v nepegatotcsa nonyyarento no mepe roroBHoctn GSM-moaema. 7.CBsi3b

OTO NO3BONSIET 3HAUMTENBHO YMEHBLUNTL PUCK NOTEPU COOBLLEHUSI(-1I) NpK
BO3MOXHbIX KpaTKOBPeMeHHbIX cOosix cBA3WM. B namsatn xpaHatca nsatb

nocneaHux coobLeHnii. Bpems ux xpaHeHus orpaHundeHo 30 muHytamu. Mo %gfgg KaSOTa BoccTaroBneHa
NCTeUeHME BPEMEHW XPaHEeHWsl, SMS CTMpaloTcs M3 namsiTn. VX kpaTkoe __'__nyCTBgf)f"f'_
cofepkaHue 1 BPeMsl CO3AaHWS MOXHO MPOCMOTPETb B MOCMEAHEM OKHe - -MyCTO----

=)
Cnncok Heotnpasn. SMS l
=

3KkpaHa <7.CBs3b>. - - --nycTO- - - -

B MK4 npu ucnonb3oBaHuM GSM-mogema eCTb BO3MOXHOCTb aBTOMATUYECKOM PaCChIfKM SMS-COOOLLEHUA C
noKasaHVsIMM CUYETUYMKOB pacxofa BOAbl U INEeKTPO3Hepruu. ATo 0COBEHHO akTyamnbHO B criydasix, rae ecTb Gonbluoe
KONMYECTBO yAaneHHbIX OGLEKTOB 1 OT HUX TPeByeTCsl Nony4vaTth eXXe4HEBHbIV OTYET, HanpuMep, o6 nepekayaHHoM obbeme

XNOKOCTU.

,U,J'IFI nepunoanyeckoro nonyvyeHna sms C 3Ha4eHUAMMU CHETHMKOB MNOJNb3OBaTeso B

Het
paccbInky MoKkasaHU CYETYMKOB U YCTaHOBUTb OHW HeOenn n BpemMd, B KOTOpoe 6yp,eT _

yctaHoBo4YHOM MeHo MK4 B pasgene [Hacmpolika cesi3u] Heobxoanmmo paspeLlunTb
OTMNpaBfieHo COO6LLEHME. ——

Hacrpoiika Bxo08 9-16 [HW Hegenu paccbinku

MapameTpbl 3aLmThI

Neuratens M1 Bc N1 BT Cp Yt Mt C6
Revraran (][] ] o] o] (] ]

Hactpoiika cBfan

Cop oo s |_Bpewms paccbinkn
C6poc napameTpoB CHHETHWOB Nla BpeMﬂ Paccbliikun
Bpems paccbinku
|00
06paTVITe BHUMaHWe - oHU Heaenn Ha4YnHarTCA C BOCerceHbﬂ.
Yyacos MUHYT

Momumo pasaena [Hacmpolika cesi3u] ycTaHOBOYHOIO MEHI0 napaMeTpbl aBTopaccebinki SMS oTobpakatoTcs B 0OgHOM
3 OKOH 9kpaHa < 3.CBA3b >.

I &t & NH 04 uion 23:14

7.CBA3b
~ =]
Paccebinka nokasaHuii ! Tenepb kaxabii pabounin geHb (MH - 1) Nnpn HacTynneHun Bpemenn 10:00
(=]

CHETHNKOB: MK4 aBTOMaTMYeCcKM OTMPaBUT SMS CO CUYETYMKAMM Ha TenedoH

nornb3oBartern4d.

Onv paccbinke:l  MuBTrCpYrhr |

Bpewmsi paccbinku:
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2.8 Cessb c MK (MJIK)

MK4 ocHaweH dusnueckum nHtepdencom RS-485, no koTopomy BO3MOXHO yaaneHHoe ynpasneHue U MOHUTOPUHT BCEX
napameTpoB KoHTpornnepa. WHTepdenc RS-485 saBnsercsa Hauboriee pacnpocTpaHeHHbIM B MPOMbILLNIEHHOWN
aBTOMaTu3aumm. Ero ncnonbayrot npombiwneHHsble cet Modbus, Profibus DP, ARCNET, BitBus, WorldFip, LON, Interbus n
MHOXECTBO HECTaHAaPTHbIX ceTeln. CBA3aHO 3TO C TEM, YTO MO BCEM OCHOBHbLIM NoKa3aTensiM aHHbIN MHTepdenc ABnsieTcs
HaWmMyYLWNM M3 BCEX BO3MOXHbIX NPV COBPEMEHHOM YPOBHE pa3BUTUS TexHorornv. OCHOBHbIMW €ro JOCTOMHCTBaMU
ABMSAOTCS:

o [BYCTOPOHHUI 06MEH AaHHbIMU BCEro N0 OAHOWN BUTOM Nape NpoBOAOB;

o paboTa Cc HECKONBbKUMU TPAHCUBEPAMMU, MOAKMOYEHHBIMU K OLHON U TOW XXe JINHNY;
o Oonbluas AnvMHa NMHUK CBA3K;

o [0OCTaTOYHO BbICOKas CKOPOCTb Nepeaayn.

CurHana i CurHan

B ocHoBe nocTtpoenus uHTepderica RS-485 nexut anddepeHumansHbIi cnocob
nepegavn curHana, Korga HanpsbkeHue, COOTBETCTBYIOLLEE YPOBHIO NTOrMYECKOW eaVHULbI
UNW HyNsi, OTCYUTBIBAETCH He OT "3emnn", a n3MepsaeTcs Kak pasHOCTb NOTEHLMANoB Mexay
AByms nepegaowymm nuHuamu: Data+(A) n Data-(B). MNpwy 3Tom HanpsikeHne Kaxaon NHum
OTHOCUTENbHO "3eMmnn" MOXeT ObITb NPON3BOMbHBIM, HO HE AOKHO BbIXOAUTb 3a AManasoH -
7..+12B.

200 vB
6 B makc.
1.5 B MuH

BeayLwun MpuemHukn curHana sBnsoTcs AuddepeHumnanbHbIMK, T.e.
(Master) BOCMPUHUMAIOT TOMbKO Pa3HOCTb MEXAY HanpshKeHUSAMW Ha NUHUK
Data+ u Data-. Npwn pasHocTn HanpsikeHuin 6onee 200 mB, go +12 B
CYMTaETCH, YTO Ha NIMHUWN YCTAHOBMNEHO 3HAYEHNE NTOTMYECKON eaNHULbI,
npu HanpsbkeHun meHee -200 mB, go -7 B - normyeckoro Hyns.

OnddepeHunansHoe HampskeHMe Ha BbiIxoge MepefaTtyvka B
E] ><:><:X:>< E] COOTBETCTBMU CO CTaHAAPTOM AOMMKHO ObITb He MeHee 1,5 B, noatomy

i A
&l &l

Rr ey = R, npuv nopore cpabaTbiBaHWS NPUEMHUKa 290 mB roMexa MOXeT NMeTb
120 [3 Sp) 120 pasmax 1,3 B Hag yposHem 200 mB. Takon 6onbLuon 3anac Heobxogum
ANV, AV Ana paboTbl Ha AMUHHBIX NUHWSAX C OOMbWIMM ~ OMUYECKUM

Vo o COMPOTUBMEHNEM.

®aKTn4eckn, MMEHHO 3TOT 3anac Nno HanNpPsSKEHWIO 1 onpedenseT MakcuMasnbHyo AnvHy nuHum ceasu (1200 m) npu
HU3KMX CKOPOCTsIX nepegayum (meHee 100 k6ut/c).

Bnarogaps CMUMMETPUM NIMHWI OTHOCUTENBHO "3eMnn" B HUX HABOAATCS NoMexu, bnuskune no dopme 1 BenuynHe. B
npuemMHuke ¢ anddepeHLmanbHbiM BXOAOM CUrHan BblAENSETCs NyTEM BblYMTAHUS HaNPsKEHW Ha NIUHKUAX, MNO3TOMY
nocne BblYUTaHWSA HanpshXXeHe NOMeXy oKa3bliBaeTCs paBHbIM HymHo. B peanbHbIX yCnoBusX, Koraa cylecTByeT HebonbLuas
acMMMETPUS NINHUIA U Harpys3oK, NoMexa NoAaBIAEeTCs He NMOMHOCTLIO, HO 0CNabnsaeTcs CywecTBeHHO. Ana MyuHuMmusaumm
YyBCTBUTENBHOCTU NIUHUM Nepeaaydu K aNeKTpoMarHMTHOM HaBOAKE NCMONb3yeTcst BUTas napa npoBoAoB. Toku, HAaBOAMMbIE
B COCEOHWX BWTKax BCMEACTBME SBMIEHWS 3MNEeKTPOMAarHUTHOM WHAYKUMM, Mo "npaBuny OypaBuuka" oOKasblBaloTCcs
HanpaBsneHHbIMWU HAaBCTPeYy ApYr-Apyry U B3aumHO KomneHcupytotcs. CTeneHb KOMMeHcaummn onpeaensercs KayecTBOM
N3roToBneHust kabens v KONMYeCTBOM BUTKOB Ha E4NHULLY ANUHbI.

JIvHna cBA3n gomkHa npeactaBnaTb cobon oauH kabenb BUTOM napbl. K aTomy kabento npucoeamHsOTCS Bce
NPUEMHMKN 1 nepedaTymkn. PaccTtosgHe OT NMHUMM OO0 MUKPOKOHTpOINepa AOIMKHO OblTb Kak MOXHO Kopoue, Tak Kak
OJMMHHbIE OTBETBIIEHUS BHOCHAT PacCOrfiacoBaHWE M BbI3bIBAKOT OTPaXeHus. [nsi cormacoBaHUsA fMHUMM UCMOMb3YT
TepMuHanbHble (KOHLUEeBbIe) pe3ancTopsl Rt. BennunHy pesnctopa BeibrpatoT B 3aBUCMMOCTM OT BOITHOBOTO CONPOTUBMAEHNS
ncnone3yemoro kabens. Kabenw, cnpoektupoBaHHble cneuuansHo Ans uHTepdpennca RS-485, nmetoT BONHOBOE
conpoTueneHune 120 Om. Ha Takoe e conpoTuBneHne obbIYHO paccumTaHbl MUKPOCXEMbI TpaHCUBEPOB UHTEpPdelica RS-
485. MoaTomy conpoTUBEHNE TEPMUHATIBHOIO pe3ncTopa BbibupaeTtcs paBHbiM 120 Om, MowwHocTk - 0,25 BT.

Pe3ncTopbl cTaBAT Ha ABYX NPOTUBOMOMOXHBLIX KOHLAX kabens. PacnpocTpaHeHHoW ownbkon ABNsieTcs ycTaHoBKa
pesucTopa Ha BXOAE KaXOoro MpUEMHUKA, MOAKMOYEHHOro K JIMHUWM, UMW Ha KOHLE KaX4oro oTBoda OT NMHWUW, YTO
neperpyxaeT cTaHOapTHbIN nepefatyvk. [erno B TOM, 4YTO ABa TepMUHanbHbIX pe3nctopa B cymme patwT 60 Owm u
noTpebnstoT Tok 25 MA Npu HanpskeHun Ha Bbixofe nepedatynka 1,5 B; kpome atoro, 32 npyvemHuKa co CTaHO4apTHbIM
BXOAHbIM TOKOM 1 MA noTpebnstoT ot nuHum 32 MA, npy 3ToM obLee NnoTpebneHre Toka OT nepeaaTyuka coctaBnseT 57 MA.
OObIYHO 3TO 3Ha4YeHMe BNM3Ko K MaKCMarnbHO JONYCTUMOMY TOKY Harpy3ku cTaHgapTHOro nepeaaryvnka RS-485. Moatomy
Harpyska nepegarymka OOMNOMHUTENbHbIMU PE3UCTOPaMU MOXET NPUBECTU K €ro OTKIMHYEHUI0 CPeaCTBaMMU BCTPOEHHOMN
aBTOMaTUYECKOW 3aLLMTbI OT Neperpysku.

BTopoit npuynHoii, KoTopasi 3anpeLuaeT UCnonb3oBaHue pe3nctopa B NtoboM MecTe, KPOME KOHLIOB NMMHUM, SIBNSIETCS
OTpa)KeHWe curHana oT MecTa pacrnonoXxeHus peauctopa. lNpu pacyeTe CONPOTMBIEHMS COrNacyoLLEro peanuctopa Hy>XKHo
yunTbiBaTh 0bLLEE COMPOTMBIEHME BCEX HArpy3oK Ha KOHLEe NMUHUW. Hanpumep, ecnu K KOHLY NUHUM NOOKMYEH Lukad
KOMIMIEKTHOM aBTOMaTUKK, B KOTOpOM pacnonoxeHbl 30 Mogynen ¢ noptom RS-485, kaxablii U3 KOTOPbIX MMEET BXOAHOE
conpotuenexve 12 kOM, To obulee conpoTuBrieHne Bcex moaynen byaet paBHo 12 kKOm/30 = 400 Owm. lMoatomy ans
nony4yeHnst ConpoTUBIEHNsT Harpy3ku nuHum 120 OM conpoTUBNEHNE TEPMUHAIBHOIO PE3NCTOopa AOMKHO ObiTh paBHO 171
Owm.

HepocTtaTok NpMMEeHeHNst CormacyoLLmMx pe3ncTopoB: Npu AnvHe kabensa 1 KM ero ommyeckoe conpoTuBneHne (ons
TMNOBOrO CcTaHgapTHoro kabens) coctaBuT 97 Om. lMpu Hanuumm cornacytwoulero pesuctopa 120 Om obpasyetcsa
PE3NCTUBHbIN AeNnUTeNb, KOTOPbLIA NPUMEPHO B 2 pasa ocnabnseT curHan, u yxyalwaeT OTHOLLIEHWe CUrHan/lym Ha Bxoae
npvemHuka. [1oaTomy npu HM3KMX ckopocTsx nepepaydn (meHee 9600 6MT/C) M GOMNbLLIOM YPOBHE NMOMEX TEPMUHAMBHBIN
pe3ncTop He ynyyLllaeT, a yxyawaeT HaAeXHOCTb Nepeaayu.
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Tononorus ceten

Tononorusa ceter Ha ocHoBe UHTepderica RS-485 onpegensieTcss HEOGXOANMOCThLIO
YCTpaHeHUs1 OTpaXeHu B NUHWUM nepefadn. [1OoCKOmMbKy OTpaKeHWst NpoucxogsaT oT
noboi HeogHOPOAHOCTW, B TOM 4YWCME OTBETBMIEHUA OT JIUHWKW, TO €OUHCTBEHHO
npaBunbHOW TOMoMNorven cetn OyaeT Takas, KoTopas BbIrMSAUT Kak eanHasi nuHust 6es
OTBOZIOB, K KOTOPOW He BGornee YeM B 32 ToUKax MOAKIMHOYEHbI YCTPOWCTBA C UHTEPENCOM
RS-485.

Jliobble BapuaHTbl, B KOTOPbIX JIMHUS UMEET AJIMHHbIE OTBOAb! UMM COEAVHEHVE
HecKonbknx kabenen B OQHOWM TOYKe, MPUBOASAT K OTPAXKEHWUSM M CHUKEHWIO KayecTBa
nepegayu.

OpHako ckasaHHOe crnpaBednvMBO TOMbKO AMs BbICOKUX CKOpocTen nepepadn (6onee
9600 6uT/C), Korga adhbdeKTbl OTpaxeHns BAMST Ha AOCTOBEPHOCTb nepedadyun. [Ons
HM3KUX CKOPOCTEN ANMHA OTBOAA MOXET ObITb MPOM3BOSBHOMN.

L
FK_

MpaBunbHoO HenpaBunsHo

Tononorusi ceth Ha OCHOBe MHTepdelica
RS-485. KBagpaTtvkamu 0603Ha4eHb!
yCTpoWicTBa C UHTepdeiicom RS-485.

Bmecte ¢ guddepeHumnansHbiMM NPOBOAHMKAMMN TakKe MpPOKMaabiBatoTCA NPOBOA M30nMpoBaHHoOM “"3emnn”
(cvrHanbHom "3emnn"). [l peHaxHbI NpoBOZ, - NPOBOZ, NPOKIa[AblBaeMbli BMECTE C BUTOWN Napow U coeanHsALLmi "semnmn”
yOaneHHbIX YCTPOMCTB. Yepes aTOT NPOBOA ypaBHMBAKOTCA NoTeHumanbl "semens”. [pu BKIKOYEHUM YCTPONCTBA B JIMHUIO
OPEHaXHbIN NPOBOZ, crieayeT NOACOeANHATb NEPBbIM, a NPY OTKMYEHWUN - OTCOeAMHATL nocnegHuM. [Ins orpaHnyeHns
TOKa Yepe3 ApEHarKHbIN NPOBOZ ero 3a3eMIAT B KaXaoM ycTponcTae Yyepes peanctop B 100 Om (0.5 BT).

Korga nepenatymkm BCex YCTPOMCTB, MOAKITFOUYEHHbIX K NIUHM,

HaxodsaTcA B TPEeTbeM (BbICOKOOMHOM) COCTOSIHWM, MOrnMyeckoe

A COCTOSIHME JIMHUM U BXOOOB BCEX MPUEMHMKOB He onpeneneHo.

UTtobbl yCcTpaHUTb 3Ty HeonpeaeneHHOCTb, HEeWHBEPTUPYIOLLMN

BXO[ NPUEMHMKA COEAMHSIIOT Yepes pe3ncTop C LMHOW NUTaHKS, a

WHBEPTMPYIOLWMA - C WKnHOM "3emnu". BenuvumHbl pe3nctopos

BbIOMpaOT TakMMK, Y4TOObI HanpsbkeHWe Mexay BxodaMmMu crano
6onbLue nopora cpabaTtbiBaHus npuemHuka (+200 mB).

[MockonbKy 3TW pe3ncTopbl OKa3biBATCSA MOAKITHYEHHBbIMU MapanfenbHo NMHUKM nNepedayn, To Ans obecnedeHus
COrnacoBaHWs NMIMHUKN C MHTEPENCOM HEOOXOANMO, YTOObI SKBMBANIEHTHOE COMPOTMBIIEHME Ha BXOAE NNMHMM ObINO paBHO
120 Owm.

OTO cMellleHne Npu OTCYTCTBMU BXOOHbIX CUrHarnoB obecneunBaeT Ha BbixoAe NpuemMHuKa normyeckyto "1", nogaepxueas,
Takum 06pa3oM, ypoBeHb CTOMOBOro buTa.

BwTas napa /

Llenb

A /
B
3asemnenus 1

A4 oon

B Lienb

3asemnenus 1

I 0 +

[peHaxHbln NpoBoa

+5B
napaiisep RS-485 Rac
—1RO A 1.5k 10 A
DI RBX - BxogHOe conpoTuBneHne npnemHmka (0bbiuHo 12 kOm);
__ Rex 10 1ch0 TNurns Rc Rc - cornacytoume peavctopsl (120 Om);
gRE 103 > R3c - pe3ncTopbl 3aLMTHOTO CMELLEHUS.
—.BE B Rac B
1.5«
Wi I—ﬁ)GNDR

Mukpocxema apariBepa RS-485, yctaHoBneHHas B MK4, o6nagaeT BbICOKMM BXOAHbLIM CONPOTUBIIEHNEM (MOpsiaKa
96 kOM), 4TO NO3BONISIET BKITHOYMTL B OOHY CeTb bonee 32 ycTponcTB. MNMuTaHne gpariBepa OCyLLECTBNAETCA OT OTAENbHOIo
M30NMPOBaHHOIO NCTOYHMKA. BbinonHeHa ranbBaHnyeckas pasBsiaka BCEX CUrHanbHbIX JIMHUIA.

Ons sawutbl oT AnddepeHumanbHbiX NepeHanps>KeHnin Bce NPOBOAHMKW FMHWMW, BKITHOYAs M30NUPOBAaHHbIV
OBLUMIA, LUYHTMPYIOTCA Ha fokanbHble "3eMnu" npu NOMOLLM OrpaHuYMTENen HanpskeHus. 3alumrta orpaHu4nMTensMu
HanpsPKeHWs AeCTBEHHA NPU KpaTKOBPEMEHHbIX NepeHanpsikeHnsX. Mpu ANUTenbHbIX - TOKU KOPOTKOTO 3aMblKaHUs MOTYT
BbIBECTW OTPaAHUYUTENMN U3 CTPOS, U YCTPOMCTBA Ha NUHUM OKaxyTcst 63 3awmThl. [Insa 3awwmTbl OT KOPOTKUX 3aMblKaHW B
TIMHUIO MOXHO MOCINEA0BATENbHO BKITKOYNUTL NIaBKME NPefOXpaHNTENK.

Hzomuposansoe ”HT‘"‘HHEP HekoTopble pa3paboTumki PeKoMEeHOylT Ans

3anTbl OT paanonomMmex gonofHNTENbHO BKIMKOYaTh B

T3
-<He

o

HaonupoeanHat

F Ex

‘ Ees sase mnenua

{cHrHANEHad) seMIA SAEMITEHHE oy
Dunetp Drpan
A_::LAAJE( ] ( ] ST A
E _n_.f: i : E i T
Te
SareMIEHHE

HECKOMbKMX MeCTax Mexay 3KpaHOM 1 3a3eMIIEHNEM
crneumarnbHble BbICOKOYACTOTHblE KOHAEHCATOPbI
emkocTbto 1... 10 HO.

Ecnu B nnHuio BCe e nonagaroT BbICOKOYACTOTHbIE
noMexu, WX MOXHO OTCeATb WHAYKTUBHbIMU
dunbTpamu, KoTOopble nocrnepoBaTenbHO
BKMIOYAKTCH B JNMHUIO HEMNOCPEACTBEHHO Yy
npuemHukoB. Hanpumep, B82790-S**** dupmbl
Epcos, BbINONHEHHbIN B BUAE YETbIPEXMOMIOCHUKA,
Yepe3 KOTOpPbIN BWTas napa MOACOedMHSIETCS K
MPUEMHMKY.



B 3aBncMmMoCTM OT cKOpOCTM nepedadv U HeOOXOAMMOW ANWHbI Kabens MOXHO MCNonb3oBaTb NMOO cneumanbHbIN
kabenb, NMbo npakTuyecky Mobyto napy npooaos. Kabenb, CNpoOeKTUPOBaHHbLIV crnieumansHo Ans uHtepderica RS-485,
SABMSAETCH BUTON Napon ¢ BONHOBbLIM conpoTueneHnem 120 Om. [ing xopoLuero nogaeneHns nanyvaembix 1 NpUHMMaeMblX
NoMex BaxHO 6OonbLIOe KOMMYECTBO BWUTKOB Ha €AMHWLY ANVHbI kabens, a Takke WAEHTUYHOCTb napameTpoB BCEX
NpOBOAOB.

Mpy MCNoMb30BaHUM HEN3ONMPOBaHHbIX TPaHCMBEPOB WHTepdherica Kpome CurHamnbHbIX MPOBOAOB B Kabene
HeobxoAMMO NpeayCMOTPEThL elle OAHY BUTYIO Napy AN COeAVHEHWs Lenen 3a3eMrneHnst CoeamHaeMbIX NHTepdencos.
Mpy HanUuMM ranbBaHNYECKOW N3OMALMN MHTEPAENCOB 3TOro AenaTth He HyxXHO. Kabenn moryT 6bITb 3KpaHMPOBaHHbLIMU
nnu Het. bes akcneprMeHTa 04eHb TPYAHO PELUNTb, HYXXEH 1 9KpaH.

B nNpOMBILINEHHbIX YCMNOBUSIX, TSHXKEMbIX B MNIaHe 3MNeKTPOMarHWTHOrO LiymMa, PEeKOMEHOYEeTCS MNPUMEHSATb
9KpPaHMPOBAaHHBIN kabenb C BUTOM Mapon. JKpaH, OXBAaTbIBAMOLMI MPOBOAHWKU MWUHWM, 3aluMLiaeT ux OT napasvTHbIX
€MKOCTHbIX CBSA3€M N BHELUHMX MarHUTHbIX Nonen. JKpaH criegyeT 3a3eMnsTb TOMbKO B OAHOW U3 KPaNHUX TOYEK MUHUN.
3a3emMrneHre B HECKOMbKUX TOYKax HEeAoMnyCTMMO: M3-3a PasHOCTM MOTEHUManoB MECTHbIX "3emenb" no aKpaHy MoryT
npoTekaThb CyLLeCTBEHHbIE TOKW, KOTopble OyayT co3faBaTb HABOAKMN HA CUTHAMbHbBIE MPOBOAHUKN.

B MK4 nepenadya gaHHbIx no RS-485 ocylectensiercs no npotokony Modbus RTU unu ASCII B cootBeTcTBrmM ¢ Modbus
Application Protocol Specification v.1.1b. ®usnyeckme napameTtpbl HTEPdENCca: 7 unu 8 6uUT gaHHbIX, 1 nnu 2 cton-6mTa,
KOHTpOnb YeTHOCTH. [poToKon Nnepeaayn, CKOPOCTb COEAMHEHNS 1 CETEBON aapec 3a4atoTcs B yCTaHOBOYHOM MeHIo MK4 B
pasgene “Hactporika ceasun”. Onucanne npotokorna Modbus - B npunaraemom gokymente “MK4. OnvcaHue npotokona
Modbus v.X.X".

YctaHoBKa napameTpoB cBa3n MK4
[Mepen vcnonb3oBaHMEM CBSA3M KOPPEKTMPYHOTCS MapamMeTpbl ycTaHoBovHOro meHiwo MK4 - pasgen “Hactpoika
cBaA3n’(cm.Pasgen2.13.2):

YCTaHoROdHo® Metio Mpotokon | Modbus RTU unu Modbus ASCII

Hacrtpotika Bxoaos 9-16
Mapamerpel 3auuTL! 2400 ...256000 6um/cex.,7 / 8 6um OaHHbIX,
1/ 2 cmon-6uma, KOHMPOsIb YemHOCMU

[Osuratens M1

[Osuvratens M3 o

pro—— Appec ycTponctea | 1..247

SCTPOMKE CBAsA CKopocTb nepepaqi B CceTH P

Bpews 1 4ara BUT aHHbIX (HasHaYaemcsi aOMuHUCMpamopom)
C6poc napameTpos YeTHocTb
Cron-6ur Bpems TaiimayTa
Anpec ycTpoicTsa B ceTu
Bpewms TaimayTa coeuHeHus, ¢ coequHeHud, ¢
[eiictBre npu TaimayTe

NapameTpbI nopta

[Osuratens M2

0...600 cexyHd

Dencteue npu | ‘“Huyeeo He Oenams”,

* Ha npakTuke 7-n BUTHBIN pexnm nepenadu npuMeHaeTca “ “ - 3
TaiimayTe | “Asapus no madmaymy

TONbKO Npu ncnonb3oBaHum npotokona Modbus ASCII.

Ecnu BbINONMHSAETCSA TONBKO MOHUTOPWHT MO CETU, TO 4OCTAaTOYHO YCTAHOBUTB BbiLLENepeyYCneHHble MapamMeTpbl, ECINN Xe
nnaxHupyetcs ynpasneHue asuratenamm (Pexvm pabotsbl - “KomaHael no RS-485”), To cnegyeT npeayCcMOTpeTb OTKIIIYeHne
Asuratenen npv obpbise ceasm ¢ MNK(MIK). Ansa atoro B rpynne ectb NyHKTbI “Bpems TanmayTa coeamHenuns”(auanasoH ot 0
00 600 cekyHa) v “Oencteue npu TanmayTe”. B nyHkTe “Bpems TarimayTa coeamMHeHns” ycTaHaBnmMBaeTCcs BpeMsi B CEKyHOaX,
Yepes koTopoe ByaeT OTKIOYEHbI BCE ABUraTeENM Npu OTCYTCTBUM 3anpocoB co cTopoHbl MK k MK4. B nyHkTe “OeicTBre npu
TanmayTe” crniegyeT ycTaHOBUTb “ABapus Mo TanMayTy” AN aBapMnHOM OCTaHOBKM ABUraTenen.

Ecnvn npu paboTte npepseTcst cBA3b (HanpumMep, criyuunscst obpbiB MMHUK), TO NpekpaTtaTcs 3anpockl oT MK n yepes
BpewMms, 3a4aHHoe B NyHKTe “Bpems TavimayTa coeanHeHns” Bce Hacockl OyaeT aBapmMnHO OCTaHOBIEHbI. [ocne OKoHYaHuA
BPEMEHM BbIAEPXKKM Mocrne aBapuu paboTa OyaeT npoporkeHa B WTaTHOM pexume. MK4 Oygetr oxuaatb KoMaHg
BKITOMEeHUs aBuratenemn Hacocos ot [1K.
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2.9 OaTtumkm
2.9.1 OucKpeTHble AaTYNKM YPOBHA

[laTymkm ypoBHS — 3TO YCTPOWCTBA, NO3BONSAIOLLME OTCMEXMBATh KOMMYECTBO >XUAKOTO MIN CbiMy4ero BeLecTBa no
YPOBHIO €ro MOBEPXHOCTW B HEKOTOPOW EMKOCTM. [laTymkv ypoBHS MOryT BblAaBaTb OWCKPETHBIN (MO AOCTUXEHWUU
HEKOTOPOro YPOBHSHA) UMW HEMpPepPbIBHbIN curHan (abcomTHasa BbICOTa TEKYLLEro YPOBHA) B 3aBMCUMMOCTM OT NpuHUMNa
Aencteus. Kpome Toro, 4aTtumky ypoBHSt MOTYT OblTb KOHTAKTHBIMU U 6ECKOHTaKTHbIMU. 10 NPMHUMNY AeNCTBUSA AaTymKm
YPOBHSA MOryT ObITb: KOHOYKTOMETPUYECKMMMW, E€MKOCTHbIMMW, MOMMaBKOBbIMW, pagapHOro Tuna, YrbTpasByKOBbIMU,
MMAPOCTaTUHECKMMM N NPOYUMM.

B KkayecTBe OaTuMKOB YpPOBHS MOMyT MPUMEHATbCS pene AaBrieHusi, HacTPOeHHble Ha onpederneHHble 3HayYeHus
cpabatbiBaHuA. Takke BO3MOXHO UCMOMb30BaHNE 3MEKTPOKOHTAKTHBIX MaHOMETPOB Jt0BbIX MCMOMHEHWI U aHaNoroBbIX
0aTyYNKOB AaBNEHUS C BbIXOAHbIM curHanom 0...20(4...20 )MA.

Hwxe npegcraBneHbl Hanboree 4acTo CNoNb3yeMble BapuaHTbl NPUMEHEHWS AaTYNKOB.

Ju—— OuckpeTHble NnonnaBKoBble AaTYMKKU YpPOBHSA

YPOBEHb .
------------------- BepxHuit

B peanusaumu gaturka, BblAaoLWero AUCKPETHBIA curHarn, o6bI4HO UCTonb3yeTcs
............... o, Habop MOMNMaBKOB, PaCMOMOXEHHbIX Ha Pa3NUYHbIX YPOBHAX pesepByapa. lpu
LOCTUKEHUN 3KMOKOCTbIO YPOBHSI, Ha KOTOPOM pacronaraeTcsl MomnmnaBok, OH
fommasok - ppITaNKNBAETCA BBEPX. OTO NPUBOAVT B [IBVKEHNE MEXAHUYECKYIO CUCTEMY WNk
3NEeKTPOMEXaHNYECKY0 CUCTEMY, U BLIXOLHOM CUTHAM NOSBAETCA, Hanpumep, npu

;Zﬁ:"“"““e 3aMbIKaHUN 3NEKTPUYECKNX KOHTAKTOB repKOHOBOIO pere.
B ansTepHaTyBHON KOHMrypaLum npucyTCTBYET HanpasnsoLas, cogepxaiias
e Habop pere. Boonb HanpasnsioLwen Beres 3a YPpoBHEM XWUAKOCTM nepemeLlaeTcs
yposere MOMMaBoK, CoAepXaLlWii NOCTOSIHHbIA MarHuT. MpubnikeHne nonnaeka K pene

Hampasnsiouas Bbl3blBaeT ero cpabarbiBaHue

[MCKPETHbIN BbIXOOHOW CUTHAM MOXKET ObITb UCMOMb30BaH AJ1S1 «MOLIAroBoro» MOHUTOPUHIA YPOBHS XUAKOCTM B
pesepByape — AaTuMK NPOCTO COOBLLAET, OCTMI SN YPOBEHb XUAKOCTM KOHKPETHON OTMETKM UK HeT. Takke AaT4mnK YPOBHS
C AMCKPETHbIM BbIXOAHbLIM CUrHarIOM MOXET Cy>KWUTb 3/IEMEHTOM aBTOHOMHOIO perynsitopa B crydae, Hanpumep, Koraa
HeoBX0AMMO MoAAEePKUBATb NMOCTOSIHHBIV YPOBEHb XUAKOCTU B pe3epByape — AN peanusauum AaHHON CXeMbl BbIXOQHOW
CUrHam MOXeT HEMOCPeACTBEHHO YNPaBNsTb CUMOBLIM pere, OTKPbIBaLMM/3aKpbIBalOLLIMM BXOAHOW/BLIXOAHOW KanaH
pesepByapa.

[laTynk BepxHero unu [laT4MK HUKHEro YpOBHSA [laTumk BepXHero ypoBHsA

npeaenbHOro ypoBHsA Kowmaym
3aMKHym .

A CreHka b6aka

% . [Monnasok
CreHka baka . * KoHmakm

3aMKHym

Kopnyc gatuuka

lepkon Kormakm

pasoMKHym
e Kormakm
Crenka baka pasomkHym

[Monnasok [Monnasok

MonnaBkoBbIe BbIKo4aTenu

YpoBEHb OTKIOYEHNS

MonnaBkoBble BbIKMNOYATENN MPUMEHSIOTCA AJISi KOHTPONS YPOBHS BOAbI NpU
OMyCTOLLUEHUW NN HAaNOMHEHNWN EMKOCTEW.

Kopnyc BbIkntoyaTens BbINOMHEH 13 NacTyka, repMeTUYEH U BOAOHEMNPOHULIAEM.
BHyTpn kopnyca HaxoguTcsi BO3gyX, MO3ITOMY, Haxodsicb B BOAE, OH CTPEMUTCSH
BCNIbITb 1 3aHUMAaET MakcMarbHO BbICOKOE nonoxeHwue. MNpy nageHny ypoBHS Bogbl,
MonnaBoK OMyCcKaeTcs BHW3, BNIOTb 4O HEKOTOPOro HWXHEro nomnoxeHus. Pasbpoc
MeXAYy BEPXHUM 1 HUXHUM NOSIOKEHUSIMU MonnaBka perynupyetcst AnMHOM nposoaa,
oTBEAEHHOW Ans ero nepemelleHusi. OTnpaBHasi TOYKa, OTHOCUTENbHO KOTOPOW

Kormakm pazomkHym
Ipy3

i <
+ YpoBeHb BKNOYeHNs

[
——— —— —————
[y

nepemMeLlaeTcsa nonsaBoK, 3a4aéTcs C NMOMOLLbIO rpysa, KOTOpbIN MepemeLlaeTcs . /¢ Kowmaxm samkxym

Same?

BAOMb Kabens BbiktovaTens.

BHyTpwm kopriyca BbIKHOYaTENA HAXOOATCA KOHTAKTbl ABYX 3IEKTPUYECKUX Lienen 1 MeTanMyeckmi lWapwuK, KOTOpPbIN
nepekaTbiBaeTCA U3 OQHOTO MOMOXEHUsI B APYroe, 3amblkasi O4HY U3 HUX. B HKHEM NONoXeHMM 3aMbIKaeTcs Lenb Mexay
06LWMM NPOBOAOM M KOHTaKTOM 2, B BEPXHEM — LieMb «O0OLWMN — KOHTaKT 1». YToObl Wapnk HagéxHo rKcMpoBarncs B
KparHUX NonoXxeHusx n obecnevmBan xopollee 3aMblkaHue KOHTaAKTOB 6e3 apebesxaHns, B KOpryce BbIKMYaTens ecTb
MarHuTbl. OHM NPUTSITMBAIOT LUAPUK B OOHO U3 KpaNHKX NOMOXEHWI, Gnarogapst MarHutam B NPOMEXYTOYHOM MOMOXKEHUN HE
NPOUCXOAMUT MNOCTOSIHHOMO NepeKaTbiBaHUS Lapuka 13 OAHOro NofoxeHus B apyroe. Cuna MarHMToB paccymMTaHa Tak, 4To
LLIapVK NEPEXoaMT U3 OOHOIO COCTOSIHMSA B APYToe Npu ykrnoHe okorno 70 rpagycos.

KOHAyKTOMeTpVI‘-IeCKMe AAaTYUKN YPOBHA

B kayecTBe [OaTUYMKOB YPOBHS LUMPOKO MPUMEHSIIOTCA KOHAYKTOMETPUYECKME 30HAbl, KOTOpble MOryT ObiTb
MCMONb30BaHbl AN KOHTPOSSI YPOBHS 3MeKTPOMPOBOAHBIX XUAKOCTEW, TakMX Kak BOAA M BOAHblE pacTBOpbI Conen,
pPacTBOPbI LLEMOYEN 1 KUCIOT U T.M.

KoHayKToMeTpuyeckme 30HAb! NpeacTaBnsoT coboM M30NMPOBaHHbIe APYr OT Apyra MeTan/Myeckue anekTpombl,
BbINOJSIHEHHbIE U3 KOPPO3NOHOCTONKUX MaTepuasnos (Hanpumep, U3 HepxkasetoLen cTanu). OanH 13 3NeKTPOLOB ABMSETCS
06LLMM AN BCEX KaHanoB KOHTPOIS YPOBHS.
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Hemetannuyeckas 72 ; — [OvanekTpuk MeTannuyeckas (336;4”")7'0
nekTpoa

eMKOCTb ~N eMKOCTb
O6wun
YPOBEHD 4 |-mmvseeeee anexTpor OnexTtpon 4 §
DY/ JOT: oL R[] E—— Onektpoa 3
YpoBeHb 2 o OnexTpoa 2 H
YpoBeHb 1 [EEEeEEete e e et OnekTpog 1

Mpu KOHTpOMEe ypoBHEN B METanIM4eckorn eMKOCTU B Ka4eCTBe OBLLEro anekTpofaa MOXeT ObITb NCMOMNb30BaH KOPMycC
€MKOCTM. 3a3eMIIEHHbIV KOPMYC €MKOCTM NCNONb30BaTb HE PEKOMEHOYETCS .

[Mpu ncnonb3oBaHMK LITLIPEBOIO 3MEKTPOAA B Ka4ecTBe 00LLero HeobxoanMo YyCTaHOBUTL ero Tak, YTobbl ero paboyas
YacTb Haxogmnack B MOCTOSIHHOM KOHTaKTe C KMOKOCTbIO BO BCEM AnanasoHe KOHTPOSS (OT HKHEro 40 BEPXHEro YPOBHS).

Mo mepe 3anofHeHUst eMKOCTW 3NEKTPOAbI COMPUKACcalTCA C XWAKOCTBIO, NPOUCXOAUT 3aMblKaHUE SNEeKTPUYECKUX
Lenemn mexay o6LmUM 1 COOTBETCTBYIOLLMMU CUrHaNbHBIMM BXOAaMW. YCTPOMNCTBO KOHTPOMSA OUMKCUPYET 3aMblkaHNe BXOAOB
1 AaeT KOMaHAy BKIOYEHUsi COOTBETCTBYIOLLIENO YPOBHIO BbIXOAHOMY pene.

Mpy ncnonb3oBaHMM LWTLIPEBLIX AATYMKOB YPOBHSA SMEKTPOAbl CriedyeT BbibMpaTb M3 Hepxasetowen cranu ans
WCKITKOYEHNST KOPPO3MKU U NOCREAYIOLWEro pa3pyLleHust anektTpoda. Ecnu gatumku ncnonb3yroTcst Npy ApeHaxe CTOYHbIX
BOZ, criegyeT npegycMOTPETb OrpaXaeHve SNekTPoAOoB AN UCKITIOYEHMWS NTIOXKHOTO 3aMblkaHUS 3NeKTPO40B NiaBatLLMM B
BOZE KPYMHbIM MYCOPOM.

Ona 3HaUMTENbHOTO CHWDKEHWUSI 3MEKTPOXMMUYECKOW KOPPO3UM 3MEKTPOLOB M NPEensTCTBOBaHUS MX obpacTaHuio
pacTBOPEHHbBIMU B >KUAKOCTY CONSAMU PeKOMeHAYeTCS MUTaThb Lieny AaTYMKOB NepeMeHHbIM CUHYCOMAanbHbIM TOKOM.

Pene paBneHus Pene paeneHusi npeactaenser u3 ceds HebonbLuoi Npubop, KOTopbI
CHabXeH LITyLepoM ANs NOAKMoYeHWs K BOAONPOBOAHON Tpybe 1 KnemHow
rpynnow Ans MOAKMNIOYeHUs anekTpuyeckux kabenewn. Pernctpauus
napameTpoB AaBMEHNS MPOU3BOANTCS C MOMOLLIbIO NMPYXXWUH, YCUINE KOTOPbIX
HacTpavBaeTc pe3bboBbIMM perynsTopamu. Yem cunbHee CXumaroTcs
NPY>XVHbI PerynaTopom, Tem 6onbluee ycunme OHW CO3A4aloT, U TeM Bbllle
HY>XHO [aBreHue ans cpabatbiBaHus pene (Gonbliasi NpyxuHa), UM Tem
bonblue AomkHa ObiTb pasHuua B AaBneHusx (Manas npyxuHa). T.e.
3aXnMas NPY>XvHbI Mbl NOBbILLAEM 3HAYEHUS.

O6bIYHO pene Aaenenus, npegHasHadveHHble Ans paboTbl B ObITY,
UMeIOT 3aBOACKME HACTPOMKU NPYXWUH, KOTOPblE NMONHOCTLI0 NOAXOAST ANs
ObITOBbIX YCNOBUI NPUMEHEHMS 1 pacnpoCTpaHeHHbIX Moderie HacocoB U
TMAPOAaKKyMynsaTopoB. Hanpumep, MuHumanbHoe AdasneHne — 1,5 atm.,
MakcumanbHoe aasrneHne — 3,0 atm.

Tem He mMeHee, B cuny Kakux nubo akTopoB, MHOIAA BO3HMKAET HEOOX0AUMOCTb B perynvpoBske gasrneHus. Obbl4HO
pene cHabxeHbl ABYMSA MpyXuHamu C pasHbiM AvametpoMm. [pyxuHa ¢ 6onblivM AnameTpoM ynpaBnseT YpPOBHAMMU
AasneHui. NpyxvHa ¢ manbiM AMameTpoM — ONpeAensieT pasHuLy YpoBHen. 3axnumas 60nbLUyo NPYXUHY, Mbl MOBbILLAEM
MWHMManbHOE W MakcuManbHOe [aBreHue OJHOBPEMEHHO. 3axuMasi MarneHbKyl MNpYyXuHY, Mbl YyBenuyMBaem
NpPeBOCXOACTBO MakCMMarbHOro AaBfieHNs Hag MUHUMAnbHbIM.

Mpu HacTpovike pene HeobxoauMa ycTaHOBKa Ha TpybonpoBoae psaoM ¢ pene MaHOMETpa, No NMoKa3aHWsM KOTOPOro
NpoBepPSAOTCA rpaHnLbl cpabaTbiBaHWA KOHTaKTOB pere.

Pene npotoka MpuHUMN aencTBUS AaTymka NpoToKa BoAbl NOCTPOEH Ha U3MepeHumn
NoTOKa BOAbI, MPOX0AsLLEN Yepes Hacoc.

[atumk cocTomT U3 knanaHa («nenecTtka»), pacrnorioXEeHHOro B
NPOTOYHOM YacTW U FEePKOHOBOTO perne (MM MeXaHWYeCKUN KOHTaKT).
«Jlenectok» NOANPYXWUHEH W MMEET BCTPOEHHbI MarHWT Ha OAHOW
cTtopoHe. Cxema paboTbl AaTyvka: nof BO3AEWCTBMEM Hamopa BOAbI
nepemeLlaeTcs nenecTkoBbIN KnanaH — NpyXWHa Ha4MHaeT cxXnMaTbes, a
MarHuWT BCTYNnaeT BO B3aMMOAENCTBUE C repKOHOBbLIM pere. 3amblkaHne
KOHTaKTOB repkoHa NpMBOAWT HAcoc B paboTy.

e =t

= =

Pacxon HoMWHanbHbIN Pacxon meHee MUHUManbLHOTO

bes NOCTYyNNeHna XWOAKOCTU MNpYXWUHaA KrnanaHa
pa3Xnmaetcad, nepemMellad MarHuT B UCXOOHOE MoJ1oXXeHune, b

KOHTaKTbl FEPKOHOBOIO perie pa3MbIKaloTCs U AatoT KomaHay
OTKMOYEeHNA HaCOCHOW YyCcTaHOBKW. HacTpownka
cpabaTtbiBaHUS pere BbINMOMHAETCS PErynMpPOBOYHbIM BUHTOM.

[atunk npoToka OObIMHO BCTPaAMBAETCA B MOBbLICUTEMbHbIE HACOCbI C HEOOMbLUOW MPOU3BOAUTENBHOCTBIO U
BbINONHSET PYHKUMIO AaTymka “cyxoro” xoda. B yctaHoBo4HOM MeHio MK4 npu ncnonb3oBaHumn TakMx 4aTYnKoB B MyHKTE
[KoHdpuzypayusi]-->[AeapuliHbili cuzHan Hacoca Mx] Heobxonumo BeiGpaTh 3HaveHWe “Pene nepenaga gaBneHuin’.
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2.9.2 AHanoroBble JaT4YMKX AaBrieHusi (YpOBHS)

AHanorosbIN faTYMK AaBReHUs

MNpegHasHavyeH ANsS M3MeEpeHus W HenpepbiBHOro npeobpasoBaHus
N30bITOYHOrO AABIEHNSA HEWTpanbHbIX K TUTAHY U HEpXXaBerLLEen cTanu cpeq
(rasa, napa, XnakocTu) B YyHUMULMPOBAHHBIN BbIXOAHOW CUrHamn nOCTOSHHOTO
Toka 0...20(4...20)mA. HanpsxeHve nutanusa: 9...30 B, paboyas Temneparypa:
[o-40...+70°C.

BepxHuit npeaen namepenus, Mla:
0,25; 0,4; 0,6; 1,0; 1,6; 2,5; 4,0; 6,0;
10,0; 16,0; 25,0; 40,0, 60,0; 100,0

MpyHUUN AeNCTBUS: KOHTPONMpPYEeMOe AaBlieHNE U3MEPSIETCS CEHCOPOM daTymka 1 npeobpasyeTcs B SreKTpruyeckme
CcUrHarnbl, NPOMOpLUUOHarbHbIE AABIEHNIO.

KpenneHne gatumka Ha o6bekTe 0ObIYHO NPOM3BOAMTCA HEMOCPEACTBEHHO Ha TPYOOMNPOBOAE C MNOMOLLLIO LWTYyLepa
M20x1,5 (S=22). Bo3aMOXHO perynnpoBaHune CMeLLeHNs HyNs Aaryvka n agnanasoHa usmepeHus.

Kabenu nogkntodeHnst garymka Kk 3neKkTpuYeckor cxeme AoImKHbI ObiTh BbIMOMNHEHb! 13 nposoaos cedeHnem 0,35-0,5
MM’ BbinyckatoTcsa gaTumnkmy € 2-x 1 3-X NPOBOAHON CXEMOW MOOKITIOYEHUS.

M'mppocTaTMyeckuin gaTymK ypoBHA

/ MpumeHsieTcss ANsi U3MepeHust AaBrneHnst U rMApPOCTaTUYECKOro AaBneHus (YpoBHS)
06bIYHbIX M OMaCHbIX ra30B, NapoB, XUAKOCTEW U APYro Macehbl.
a/ CyLiecTByeT Tpy OCHOBHbIX TWMNa TMAPOCTAaTUHYECKUX YPOBHEMEPOB - MOTPYXKHbIE,
2 Bpe3Hble 1 hraHLueBble, BblAENSEMbIE MO TUMY NPUCOEANHEHUS K NPOLLECCY.
HanpsikeHue nutanms: 9...30 B.
Pa6ouas Temnepatypa: 0o -40... +70°C.
Iwnana3zoH gaenennin: ot 0...0,4 o 0...100 m.BOA. CT.

fmapocTaTnyeckuin ypoBHeEMep MOrpy>XHOro Tuna COCTOUT U3 crieumanbHOro kabens, cogepallero KanunnsapHyo
TPYOKy Ansi CBsI3N C aTMOCepHbIM AaBMNeHNEM U TEH30METpUYecKkMM npeobpasoBaTenem ruapocTaTM4eckoro AaBneHus
ctonba u3MepsieMoON XUOKOCTWU. V3MepeHne ypOBHS OCHOBaAHO Ha W3MEpeHUM nepenaga LaBneHUs Mexay
rmapocTaTMYeCKUM SaBNEHNEM XMUAKOCTU EUCTBYIOLLMM Ha Anadparmy u paktmieckum atMocdepHbiM AaBreHmem. OToT
nepenag AaBneHnii npeobpa3soBbiBaeTcs B BbIxoAHOW curHan 4 ... 20(0...20)mA.

MmopocTatuyeckne AaTymky YPOBHS - AATYMKU M3OBLITOYHOrO AaBMEHWs, KOTOPbIM HEOOXoAMMa CBsi3b CeHcopa C
aTmocdepoin. [inmHa kabens ¢ KanunnspHor TpyOKoM AomkHa ObITb 60MbLLE MaKCUManbHOIO YPOBHS XXUAKOCTU B EMKOCTH.
O6pesatb nnu HapawmeaTb kKabenb He gonyckaeTcs! Tak Kak LeHa kabenst MOXeT OblTb O4EHb CyLLIECTBEHHA, HEOOX0ANMO
TOYHO 3HATb BbICOTY EMKOCTH.

[Jatunkn HeobxoaMMo ycTaHaBNMBaTh HA MaKCMMarbHOM yAaneHUn OT UICTOYHUKA TYpOyneHTHOCTU.

YnsTpa3ByKOBOM AaTYMK YPOBHSA

YNbTpa3ByKOBble AATYMKN YPOBHS MPUMEHSAOT ANS HenpepbIBHOMO
OTCMEXMBAHUS KONMNYECTBEHHOIO 3HAYeHUs BOAbl WU WHbIX XWOKOCTEN B
NMPOMBILLMEHHBIX W €CTeCTBEHHbIX eMKOCTax/pe3epByapax. [aTyuku
obnapatT KOMNakTHbIMK rabapuTaMmn 1 BbICOKON TOYHOCTBIO ONpeaeneHuns
aunctaHumun. Ha paboTy Takmx 4aTYmKOB He BMAT (hnsnyeckne napameTpbl n
OHW ONTUMarbHbI AN ONACHBIX Y arpeCCUBHbIX CPEA.

HanpspkeHue nutanms: 5...30 B.

BbixogHot curHan: 0...20(4-20) MA / 0-10 B /4acToTHbIV BbIXOA.
Pa6ouas Temneparypa: 0o -70... +70°C.

[unana3oH namepenus yposHsi: ot 0...0,2m go 20m

[aTunk cocTouT M3 reHepartopa ynbTpa3ByKOBOrO cCurHamna, MpueMHOro yCTPOWCTBa M 9NEKTPOHHOrO KOHTponnepa.
YnbTpasBykoBOWM AaTynk paboTaeT no npuHumMny pagapa. Vianyyaembin ynstpa3sykoBOM MMMYNbC OT AaTyMKa OTpaXaeTcs
OT MOBEPXHOCTM XUAKOCTU UMM CbiNyyero mMatepvana u nonagaet obpatHo B gatuuk. Mo BpeMeHn pacnpocTpaHeHus
NPSIMOTo M OTPaXXEHHOro CUrHana cyaaT 00 ypoBHE XUAKOCTY.

YpoBHeMep MOXeT MMeeT PyHKLMIO NoAaBMNeHNs MOMeX, YTO NMO3BOSSET €ro UCMosb30BaTk B @MKOCTAX € paboTatoLwymMm
meLankamu 1 TensioobMeHHnkamm. PyHKLUMSA KOMNEHcaL M TeMmneparypbl NO3BOMSIET NPOU3BOANTL TOYHbIE M3MEPEHMS BO
BCEM AnanasoHe Temnepartyp.

MaTepuan kopnyca gatyvka M CeHcopa MOXEeT ObiTb BbIMOMHEH M3 cneuumanbHbiX MarepuanoB AN NPUMEHEHNUs B
XVIMUYECKM arpeCcCUBHbIX Cpeaax.

MpenmyLecTBa yNnbTPa3BYKOBbLIX 4aTHYMKOB YPOBHA: OTCYTCTBYET KOHTAKT C MPOAYKTOM, MO3TOMY Ha ypOBHEMEpPE He
0b6pasytoTcsa oTnoxeHns. Mpubopbl 04eHb KOMMNaKTHbI, UMEIOT HAAEXHYI0 KOHCTPYKLMIO, HE MMEIOT MOABUXHbBIX YacTen u
NPaKTUYECKM He HY>KOaTCH B 0OCIY>XNBaHNK.

Mpy BbIGOpe ynbTPa3ByKOBbIX YPOBHEMEPOB CrieAyeT MOMHUTb, YTO MakcuMarbHble AvManasoHbl M3MEPEeHWs YacTo
NPUBOAATCH ANS HOPMarbHbIX YCOBUIA 1 Npy paboTe ¢ XMAKOCTbo 6e3 neHbl. HepoBHasi NOBEPXHOCTb ChiMyyMX BELLECTB,
nbifb, Nepenagel TemnepaTtyp, TYMaH 1 T.N. CUMbHO COKpaLLaeT Anana3oH paboTbl yrnbTPasByKOBbIX A4AT4YMKOB, MO3TOMY
pekomMeHayeTcs noabupaTtb ypoBHEMEP C 3anacoMm no AuanasoHy.
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B MK4 Takke BO3MOXHO NMPMMEHEHWE YNbTPa3BYKOBbIX CUIHanmu3aTopoB B KavyecTBe
OMCKPETHBIX MM @aHaNoroBoro AaTynka ypoBHS.

[MpuHLMN AencTBMA CMrHanmM3aTopa OCHOBaH Ha OonpeAeneHny 3aTyxaHns akyCTUYeCcKmX
UMMYbCOB B YYyBCTBUTENBHOM 3fIEMEHTE, KOTOPOE 3HAYUTENbHO YBENUYMBAETCS Npu
MOrpy>XeHUM ero B KOHTponupyemyto cpedy. [lpu nepeceyeHWU KOHTPONMpyemon
XNOKOCTbIO 3a4aHHOIO YPOBHS CMrHaNM3aTopbl OCYLLECTBASAIOT Bblgady CMrHarnoB Tuna
«CYXOW KOHTaKT», «ToKkoBasi netns» unu «Namur». Ha paboTy curHanvM3aTopoB He BNnsSIOT
TypbyneHTHbIE NOTOKM 1 BHELLHUE BMBpaLmn, npubopbl UMEIOT MOBbILLEHHYIO MPOYHOCTb.

Mpy 3aka3e curHanusatopa nonb3oBaTenem 3ajaeTcs ANIMHa 4yBCTBUTENbHOro
anemMeHTa, MorpyxaemMoro B Bo4y 1 KONIMYECTBO TO4YeK YPOBHA. CurHanvsatop ypoBHS
(Hanpumep, PU3YP-900) cnocobeH koHTponmpoBaTth OT 1 40 8 TOUEK YPOBHS cpeabl.

Ecnn BbIXOAHOM curHam Tuna «CyxoW KOHTaKT», TO B CUrHanmaaTope Haxogatcsa o 8
pere C nepeknaHbIMW KOHTaKTam, KOTOpble MOAKMIYAaTCa K COOTBETCTBYHOLLMM
anckpeTHbiM Bxodam DI.x MK4. Hanpumep, ans ApeHaxHoro npusmka ¢ O4HUM HacoCOM
HeoOXOAUM CUrHanmMs3aTop C TPemsi YPOBHSAMM: HWDKHUIA ypOBeHb(OTKIOYEHME Hacoca),
BEPXHWI ypOBEHb(BKMIOYEHVE HAcoca) 1 aBapuiiHbI ypoBeHb(Nepenms).

NHbINA

YpoBseHb 3
YpoBeHb 2
YpoBehb 1

Asapu

[nsa oByx HacocoB - 4 ypoBHSA: ypoBeHb 1 (OTKIIOYEHME BCEX HACOCOB), YPOBEHb 2(BKModeHme Hacoca 1), ypoBeHb 3

(BKNOYEHME Hacoca 2) M aBapuiHbIA ypOBEHb(NepenmB).

[nsa Tpex HacocoB - 5 ypoBHeW: ypoBeHb 1 (OTKMOYEHME BCEX HACOCOB), YpOBEHb 2(BKrtoveHne Hacoca 1), ypoBeHb 3

(BKNtOYEHME Hacoca 2), ypoBeHb 4 (BKIoYeHne Hacoca 3) 1 aBapUnHbIN ypoBeEHb(Mepenus).

Ecnu BbIXoQHOW CUrHam Tuna «TOKoBasi NETNS», TO B CUrHanM3aTope KaxaomMy YPOBHIO yCTaHaBNMBAETCSt onpedeneHHoe
3HayeHue Toka B AnanasoHe 4...20 MA. Hanpumep, 4ns ypoBHA 1 3HaYeHue Toka 4 MA, Ans ypoBHA 2 - 6 MA, Ang ypoBHs 3 - 8

MA N T.0. Heobxoammo 3agatb 3T1 3Ha4YeHUss B MeHto [Ba3oBblie napameTpbl] --> [YcTaBka YpoBHs 1...4] MK4.

2.9.3 [aTyuKu ToKa

B MK4 Bo3MOXHO MCnonb3oBaHve AaT4nkoB (TpaHcopMaTopoB) Toka HeCKonbkux Mogudukauuin: Tun T03-120A, Tun

T04-200A(2000:1) 1 aT4YMKOB C YHNDULMPOBAHHBIM TOKOBBIM BbIXOAOM SA.
Mpu ncnonb3oBaHWM 4ATYNKOB C BbIXOAOM 5A 06a3aTenbHbl LWYHTUpYoLMe pe3uctopbl 0.47Q 25W.
BbIBOAbI 4ATUMKOB TOKA KaXkaoh doasbl MOAKITHOYAKTCS K COOTBETCTBYOLWMM knemmam MK4 (cm. Pasgen 3).

TpaHcdopmaTop Toka T03-120A (T04-200) KpaTkue TexHuUUYecKne xapakTepucTUKM:

T03-120 | T04-200

- MakcrmanbHbI n3amepsiemMbl TOK, A 120 160

NPOBOR ConpoTtuBrneHne obMoTku, Q ~65 ~90

A, MM 9 14

[aTunk Toka B, Mm 30 32

B, mm 13 17
b K;?; M,\xsr B ycraHoBouHoM MeHio MK4 [fleuszamenb Mx]-->[Tun

mpaHcghopmamopa mokaj HeoGX0AMMO BbIGpaTh 3HaYEHME:
0 -“T03-120A"unmn 2 -“T04-200(T2000:1)".

TpaHcdopmaTop ¢ yHUPULMPOBAHHLIM TOKOBbIM BbiXogoM 5A

K KnemMmam [vanasoH namepexun, A

XT2 MK4

Pesnctop wyHTupyowmn
0.47Q 25W 5, 10, 30, 50, 100, 150, 200, 300 .... 1000

[nanasoH Toka gaTyvKa ykasaH Ha ero
MapKUpPOBOYHOM Tabnuyke.

Mpwu nogknioyeHnm kK MK4 o6sasatensHo
Hanuyue WYHTUPYIOLWUX pe3ncTopoB!

B yctaHoBouHOM MeHto MK4 [leuzamenb Mx]-->[Tun mpaHcghopmamopa mokaj
Heobxoanmo BbIOpaTh 3Ha4YeHMe - “c BbIxogoMm 5A”.
OnanasoH TpaHcdhopmaTopa ykasbiBaetcs B [[Jeucamens Mx]-->[[Juana3oH

@ mpaHcgopmamopa mokaj

[atuuk Toka T03-120A [aruuk Toka T04-200(T2000:1) farunk Toka

C BbIxogom 5A
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2.9.4 [aTtuyuku TemnepaTypbl

PTC-TtepmucTtop TepMUCTOP OTHOCUTCS K TEPMOYYBCTBUTESbHBLIM 3aLLMTHBIM YCTPOCTBaM BCTpanBaemon
TENMOBON 3alUMThl dnekTpoasuraTens. PacnonaratoTcs B cneymanbHo NpeaycMOTPEHHbIX
0‘-“~ T AN 3TON Lenu rHesnax B fo6oBbIX YacTsX dMIeKTPoABMraTesns (3almra oT 3aknMHUBaHNs

———_  poTopa)unu B o6MOTKax aneKkTpoasuraTens (3aLmTa oT TENIoBo NeperpysKkiu).

[ns 3awuTbl anekTpoaBuratenen UCrnonb3ytTcss B OCHOBHOM PTC-Tepmuctopbl, obnagatoline CBOWNCTBOM pPe3KO
yBENUYMBATbL CBOE COMPOTUBIMEHWNE, KOTAa OCTUIHYTa HEKOTOpas XxapakTepuctmyeckas Temnepartypa. [NpuMeHnTensHo K
ABUraTento - 3T0 MakcumarbHO [oMnycTMMas TemnepaTtypa HarpeBa oOMOTOK cTatopa Anis AaHHOro Krnacca M3onsumu.
O6bI4HO nopkntovaeTca Tpu (Ana  OBYXOOMOTOYHbIX ABuratener — wecTb) PTC-tepmucTopa, COeAMHEHHbIX
nocnegoBartenbHo. [py NpeBbILLEHN CYMMaPHOIo COMPOTMBIIEHMS LIENOYKM cpabaTbiBaeT aBapus No neperpesy.

MocnepnoBaTenbHO BKIKOYEHHbIE AATYMKM nogkmntoyatoTes K knemmam PTC.x u1 GNDA, B pa3gene yCTaHOBOYHOTO MEHH
[Aeuzamenb Mx]-->[Konmposb memnepamypbi deu2amerisi] BbIOMpaeTcsi COOTBETCTBYHOLLMIA TUM TEpMOAaTUMKa.

Ry R, Ry

___:_:_ PTCx Yucno nogcoeaunHAeMblIX 4aTYHUKOB OrpaHn4ymBaeTcAa CyMMapHbIM
FD GNDA COMpoTMBIEHMEM OTAemNbHbIX no3nctopoB R = R1+R2...+Rn <=1,5k.
PTCy, PTC, PTC, XT5
Xapaxrepucruka Anarpaiiva pagoTL! sauinTe! B HOpManbHoM pexuve pacoT
Ruarp.- conpotTuBrieHne pgatynkoB He
4000 06pbie Roxn.- OocTuraeT nopora CpaGaTbIBaHI/IFI,
aBapumn HeT.
Ria.- |_|pVI HarpesaHUn faxe OoAHOoro
1330 rnepecpes 0 Oart4yuKka n npesbllleHna 3Ha4eHnA
Pa6oma RHarp. cpabatbiBaeT 3awuTa,
Asapusi ABuUratenb Hacoca OyperT
550 OTKITHOYEH.

Hopma Korn-Bo nocrnepoBaTernbHO NoaKoYaeMblx 4aTHUKOB oo 6 Mocne oxnaxaeHud gat4mkoB u
CE) 250 Conpotusnenune RHarp. (cpabaTbiBaHye 3auTbl) 3.4 kKOm 5% AOCTMXEHNA 3Ha4YeHus Roxn.

°§5 Conpotusnexne Roxn. (OTKMo4eHNe 3aLnTbl) 2.3 kOm 5% curHan asapuv CHUMaeTcs.
% Conpotuenexue Rk.3.(k.3. NOAKMIOYEHHbIX AATHUKOB) <250m 5% rlle 06Hapy>KeHMM KOpOTKOro
E MuHVManeHoe conpoTvBneHne nameputensHon uenn | 40 Om +5% samblkaiun B Lenn Aatdnkos
s 25 (Rk.3.<25 Owm) - pabota gurarens

8 K.3. MakcumanbHoe conpoTusneHne nameputensHoi uenm | 1.5 kOm 5% 6J'|0KV|pyeTCF|.

TepMOKOHTaKT
TEePMOKOHTaKT Takke OTHOCUTCS K TEepMOYYBCTBUTENbHLIM 3aLUUTHLIM YCTPONCTBAM
- BCTpanBaeMou TeMNMoBOW 3aluThl anekTpoasuratens. MoxeT pacrnonaratbcs kak B 06MoTkax
- S anekTpoaBuratens (BCTpavBaeMmblii), Tak M Ha ero koprnyce (BbIHOCHOM).

& Mpyn DOCTUXKEHUN KPUTUYECKOW TeMMnepaTypbl ABUraTens GUMeTanM4yecknin TEPMOKOHTaKT
pa3MblkaeTcs U AaeT KOMaH4y aBapuiiHoro octaHoBa. [inst osuratener ¢ usonsumen knacca B

% KpuTnyeckas Temnepatypa pasHa 130°C , ans gsuratenew ¢ musonsuven knacca F - 155°C.
&> Mocne oxnaxaeHust KOHTaKT BO3BPALLL@ETCA B ICXOAHOE COCTOSIHME (3aMKHYT) U AaeT KOMaHay

NPOAOIKeHNst paboThbl.

TepmokoHTakT noakntodaetcs k knemmam PTC.x u GNDA, B pasgene yCcTaHOBOYHOTO MEHH0
[Jeuzamenb Mx]-->[KoHmposnb memnepamypbl Oeuzamess] BbibMpaeTcs
COOTBETCTBYOLLMI TUM KOHTaKTa (OObIYHO H.3.).

MommMMo gaTumkoB TemnepaTtypbl MOXHO 3a4E€MCTBOBATb H.3. KOHTAKT TEMNMOBOro perne,
€CIN OHO YCTaHOBMEHO C KOHTakTopoM. [Npu cpabaTtbiBaHUM TEMMOBOWN 3aLLMTbl, KOHTaKT
pene pa3mMblkaeTcs 1 gaet curHan MK4 o6 aBapuu.

KoHTakT pene nogkntovaetcs k knemmam PTC.x 1 GNDA, B pa3gene yCTaHOBOYHOIO MEHHO
[Aeueamenb Mx]-->[KoHmpons memnepamypbl Oeuzamensi]  BblOvMpaeTcss TuUn
KOHTakTa “H.3.”.

[na koHTpons TemnepaTypbl BO3MOXHO MCMONb30BaTh BHELUHME
CUrHanu3aTopbl UNU N3MEPUTENM, K KOTOPbIM MOAKIOYEHb! pasnuyHble
Jatyunkm Temnepatypbl. Kak Tonbko Temnepartypa npesbillaeT 3agaHHoe
3Ha4YeHune, U3MepUTENb UMM CUTHaANM3aTop BKIHOMAET CBOE BbIXOAHOE
pere, KOHTaKTbl KOTOPOro 3amblkatoT Bxof Tepmogatynka PTC.x.

B pasgene ycrtaHoBovHOro meHw [fleuzamensb Mx]-->[KoHmposb
memnepamypbi dsu2amerisi] BbIGMpaeTCcs TUM KOHTaKTa “H.0.”.

Py Elle BapnaHT ncnonb3oBaHWsA BHELLHUX uameputenein - cm. n. 2.10.1
“Meperpes” Pab6oTa ¢ BHEeLLUHUMYW KOHTPOMNBbHO-U3MEPUTENBHBLIMW NPUGopamu.
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2.10 CoBmecTHas paboTa ¢ ApyruMu ycTpocTeamm
2.10.1 Pabota ¢ BHELUHUMMW KOHTPOMbHO-U3MEPUTENBbHLIMK Npudopamm

B psige cnyyaeB B arperatax Ha 6a3e aCMHXPOHHBIX aneKTpoaBuratenen TpebyeTcst KOHTPOrb TemnepaTypbl 0OMOTOK
1/viny NOALIMNHUKOBBIX Y3MoB. MNpy neperpese 0OAHOIo 13 y3noB paboTta arperata AormkHa ObITb NpekpalleHa A0 OCTbIBaHWSA
asuratens unu ys3nos. [Ins Takoro KOHTPOMS MCMNOMb3YHTCA pasfuyHble AaTinku TemnepaTtypbl, NOAKIIOYEHHbIE K
curHanuaaTtopy unu uameputento. Kak Tonbko Temnepatypa npeBbllIaeT 3aJaHHOe 3HayeHue, u3mepuTens Wnm
CUrHanu3aTop BKIOYaET CBOE BbLIXOAHOE perie, KOHTaKTbl KOTOporo 3amblkaiT Bxog MK4, 3ageicTBoBaHHbLIN Kak
“ABapuiiHbI curHan Hacoca X” ¢ oyHKUmMen curHana - “Pene npoTteyku”.

[ins aBapuiHOro curHana foCTynHO HECKONbKO dhyHKUMI cpabaTbiBaHusi B MeHto [KoHdurypaunsi] MK4:

YCTaHOBOYHOE MEHI0 e
ABapuiiHbIN curHan Hacoca M1
BasoBble napameTpbl > ABapunHbIv cmrHa
KoHdpurypaums ABapuitHbIii curHan Hacoca M
3BykoBble curHans MK4

Hacrtpoiika BxopoB 1-8

Hacrtpoiika Bxogoe 9-16
Pene 'cyxoro' xona

Pene nepenaaa nasnexuin
Pene npoteykn

MapameTpbl 3aLmThI
Asuratens M1
Osuratens M2

- “Pene 'cyxoro' xoaa": BXof 4OMmKeH ObiTb BCeraa 3aMkHYT (TUM KOHTaKTa

BXO[a - H.0.), NPV pa3MblkaHUN - aBapus;

Py - “Pene nepenaga gaBneHun": BXo4 AOMKEH 3aMKHYTbCS 10 OKOHYaHUs 3anycka
“Meperpes” Hacoca, [0 3anycka He KOHTponupyeTcsl, pa3MblkaHue npu pabote - aBapus;

- “Pene npoTteyku™: Bxo4 Bcerga pasoMKHYT, MPWU 3aMblkaHWUK - aBapust.

Mpw 3ambikaHun faHHoro Bxoga MK4 OTKNIOYUT aBapuUnHBLIN HAcoC Ha yCTaHOBMNEHHOe BpeMs. [ocne ocTbiBaHWS
AsuraTtens 4o 3a4aHHON Temneparypbl (CurHan aBapum ByaeT CHAT) M OKOHYaHWSA BPEMEHU BbIAEPXKKM NOCre aBapum (ecnm
3TO Heobxo0AnMO) ByAeT NpeanpuHSATa NOBTOPHAs MOMbITKA 3anycka aNeKTpoaBuraTens.

Ecnn ncnonb3yeTcsi HECKONbKO KOHTPOMbHO-U3MEpUTENbHbIX NPMOOPOB Ha OQHOM HAacoce, WX BbIXOAHble pene
NOAKIOYATCA NapannenbHO(H.0. KOHTaKTbI) MW NocneaoBaTernbHO(H.3. KOHTaKTbl) K 3agericTBoBaHHOMY Bxoay MK4 v npu
BO3HVMKHOBEHMM aBapuu XOTs Obl HA OOHOM U3 HUX - paboTa Hacoca npekpallaeTcs A0 CHATUS CUrHana U OKOHYaHus
BPEMEHM BbIAEPXKKN rnocne aBapuu. [1py HexBaTke AMCKPETHbIX BxoaoB DI.X, BbIXOAHOW penenHblin curHan naMmepurens
MOXHO NOAKNIOYNTL K BXoAam Tepmoaatymkos PTCA...3. NogpobHee - cm. nN.2.9.4 [laTunku TemnepaTypbl.

Momnmo TepmoperynsitopoB k MK4 pgonyckaetca nogkntodatb niobble yCTPOMCTBA M3MEPEHWUS C PenerHbIM Unm
TPaH3MCTOPHbLIM (TWM - OTKPbITHIN KOMNEKTOP) BbIXOAOM.

Tun KOHTaKTa BXOAA - H.0. W Tun KOHTaKTa BXoAa - H.0. Tun KoHTakTa BXoAa - H.0.
PyHKUMA curHana - XT9 PyHKUMA curHana - “Pene XT9 W PyHKUMA curHana - XT9 W
“Pene npoteyku” cyxoro xoaa” “Pene npoteyku” K

K K

DI.x Dl.x DI.x
- - - GNDA GNDA @)_ | L] cnoA
] ] _ Mpw 3aMblkaHWn @ @ @ Mpw pasmbikaHum [laTumk ¢ BLIXOAOM
: : : nto6oro n3 no6oro n3 “OTKpbITbIN KOMnekTop”
“p «p L/ «onraxros - aBapus KOHTaKTOB - aBapus

BwmecTto dyHKkummn “ABapuiiHbii curHan Hacoca X’ Bxoay DI.x MOXHO npucBouTb yHKuMo “Paspeluerve pabotbl Mx”.
Mpu pazomkHyTOM BXoAe(TWM KOHTaKTa BxoAa - H.0.), paboTta aBuratens 6yaeT oCTaHOBMEHA A0 3aMblKkaHUSA 3TOrO BXOAA.

Hanpvumep, pene pasrneHust Ha Bxoge Hacoca 1 MOAKIIOYEHO K

Pene naeneHns BO BMyckHOM xto & anckpeTtHomy Bxoay DI.7, B meHto [Hacmpolika exodoe 1-8] --> [CucHan Ha
konnekTope Hacoca 1 K exode DI.7] BbiGpaHo 3HaveHve "Pa3speweHue pabombi M1".
D17 Tenepb, noka He 6y,qu MWHUManNbHOINoO OaBlieHUA B KOMJEKTOPEe U KOHTaKT
GNDA pene He 3aMKHeTCsl, ABUraTenb OyaeT HaXoaAUTLCS B PEXMME 0XMaaHus.

Tun KoHTaKTa nepeksovaTtens (H.0.) 3a4aeTcs B MyHKTE YCTaHOBOYHOTO MEHIO
[Hacmpolika exodoe 1-8] --> [Tun koHMmakmoe 8xod0e8].

SB1.1
B uenb curHana paspelueHuns pa6OTbI MOXXHO BKITHOHUTb U OONONTHUTENbHbIE

”fgg%g#ﬁ curHanbl, HanpuMmep, nepeknoyatens pexunmoB “Pabota/PemoHT”. [pun

nepesode naxka nepeknoyatensa B nonoxeHve “PeMOHT” KOHTaKT
pasoMKHeTCH, ABuratens OyaeT nepesBedeH B pexum oxuganus (cm. n. 2.5.1
BapuaHmbi eknovyeHuss Haepysku. OcmaHoska pabombi Hacocos Ons
mexHU4YecKo20 0bcryxueaHus).

[Mepeknrodamers pexumos
“Paboma/PemoHm” Hacoca 1

2.10.2 CyeTuuK pacxoaa BoAbl

BonblwmHCTBO 0OBLEKTOB BOAOCHAOXKEHMSI OCHALLeHbl y3namu y4yeta OTnyLEeHON
notpebutensm Bogbl. B MK4 peanusoBaHa ¢yHKUMS MoOOOEpXKKM CHETYMKOB pacxoda
BOAbl, OCHALLLEHHbIX MMMYITbCHBIM BbIXOA40M C Mcnornb3oBaHnem REED gatyumka (repkoHa).

MpuHLUMN OeNCTBUS CYETYMKOB OCHOBAH Ha M3MepeHun 4ucria obopoToB TypOMHKM,
BpaLLaloLLENiCa CO CKOPOCTbIO, MPOMOPLIM-OHANbHOM pacxody BOAbI, NpoTekawLllen B
TpybonpoBoge.

BpalueHne ocu TypOuHKM Yepes MarHUTHYO MydTy NnepefaeTcs CHETHOMY MeXaHU3Mmy,
Mo MoKa3aHUsIM KOTOPOro OMpPenensitoT KOIMYECTBO BOAbI, MPOLUEALLIEN Yepe3 CYETHUK.
CyeTHbIN MexaHn3m npeobpasyeT Yncno 060poToB TYpOVHKM B MOKa3aHUs MeEXaHN4eCKoro
OTCYETHOro YCTpoWcTBa. Ha ogHOM U3 [UCKOB CYETHOrO MexaHu3Ma YCTaHOBIEH
NMOCTOSHHbLIN MarHuT, BbI3blBalOWNMN cpabaTbiBaHue p[aTtymka(repkoHa) nocne
NPOXOXAEHWS onpeaeneHHoro oobema Bofbl.
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Bec ogHoro nmnyrnbca (06bem BOAbl, MPOXOAALLMI YEPE3 CHETHUMK 32 OQNH UMMYIbC) YKa3biBAETCA B MACMNOPTE CHETHYUKA U
3aBuUCUT OT ero Tunopasmepa. CtaHgapTtHble 3HadeHus: 1, 10, 100, 1000, 10000 nMTpOB Ha OQUH UMYTILC.

MMnynbCHbIN BbIXoA B OONbLUMHCTBE CriydaeB peLleH no 4-X NpoBOAHOM CXeMe, YTo
NO3BOSSIET NOAKMOYATb CYETHUK KaK K OObIYHBIM pPENeiHbIM CHUTHIBAIOLLMM YCTPONCTBaM,
Tak v K yctponcTteaM, nogaepxusatomx craHgapt NAMUR.

Crangapt NAMUR npepycmaTpuBaeT BO3MOXHOCTb KOHTPOMS CYMTbIBAKOLUM
YyCTPOMCTBOM OOpbIBa MpPoOBOAA W KOPOTKOrO 3amblkaHus. [Ons 3Toro B Lenb repkoHa
BKITHOYEHbI 1BA AOMOMHUTENBbHbBIX COMPOTUBIIEHMS.

K MK4 vMnynbCHbIN BbIXO4 CYETYMKA MOAKMYaeTcs K nboMmy cBobogHOMY

TEepPKOH

avckpeTHomy Bxogy DI.x no peneinHom 2-x npoBoAHoM cxeme (BbiBoAbl 1 14 cyeTymka). 1 2 3 4
Mpy NOAKMOYEHUN MMMYNbCHOIO BbIXOA4A CYETYMKA, Hanpumep, K
Vi avckpeTHomy Bxoay DI.7, B yctaHoBouHOM MeHto [Hacmpolika exodoe 1-8]
XT9 -->[CuaHan Ha exode DI.7] nameHute 3Ha4eHne Ha "Cu.Bofbl, UMNynbChl "
m YcTaHOBOYHOE MEHI0
Dl.6
Basosble napameTpsb!
DI.7 KoHdpurypaums Cwurnan Ha exoae DI.7
DI.8 _ Asap. curHan M3
Hacrpoliika BxogoB 1-8
Hactpoiika Bxoaos 9-16 CurHan Ha sxoge DIL5 Agapus YN

MapameTpb! 3aLuThl CwrHan Ha Bxoge DI.6 Cuy. BOAbI, UMMYnbCbl

Levratens M1 CwrHan Ha Bxoge DI.7
CurHan Ha Bxoge DI.8
TVN KOHTAKTOB BXO/I0B

GNDA
Cyemyuk
pacxoda 800hbI

Twun KoHTaKTa BxoAa (,D,J'Iﬂ repkoHa - HopmMalibHO pa3OMKHyTbIl7I) 3aaeTCA B NyHKTe

Tvn KOHTaKTOB BXOA0B b
yCTaHOBOYHOro MeHto [Hacmpolika exodoe 1-8] --> [Tun koHmMakmoe exodoe].

YcTaHOBOYHOE MEHI0

BasoBble NapameTpbi
KoHdpurypaums

ESNENEN NS

2EPKOH cH4em4uKa, H.0. KOHmMmakm

Hacrtpoiika Bxoaos 1.. |
HacTtpoiika Bxonos 9-1
MapameTpbl 3aLWmnThI

Asuratens M1
Aswuratens M2

DyHKUMA yHMBEpcanbHoro pene K9

DyHKUMS yHMBEpcanbHoro perne Kia
[epekioUeHre PYYHOIO Pexvuva 10 -
Bec nmMnyrnbca cHeTymnKka Bogbl, ITPOB
CYeTuMK 3NeKTPO3HEePrum, UMNYNbCOB Ha KBT
ABapuiHbIn curHan Hacoca M1

3HayeHne Beca MMMynbca YTOYHSETCS B Macrnopte cyeTyuka u
BBOAMTCS B MYHKTE YCTaHOBOYHOIO MeHo [KoHgpuzypauyusi] --> [Bec
umnynbca ciemyuka eoohbl].

lMocne ycTaHOBKM BXOAa ANS CYETYMKA, COCTOSIHUSI €ro KOHTakTa U Beca umnynbca, MK4 B BKMOYEHHOM COCTOSIHUM
CUATbIBAET MMMYMbCbl FEPKOHa M MPOU3BOAWUT pacyeT OOLlero 3HayeHus BOAbl, B 3aBUCUMOCTU OT Beca MMMNynbca .
BbluncneHHble AaHHble 06LLEro pacxoaa Boabl XpaHATCs B NaMsaTh ¢ 6aTapeiHbiM NMMTaHUEM.

Paspsig 6atapeun npu BbIKMIOYEHUN NUTAHUA NPUBEOET K OBHYMeHWo nokasaHui cyeTyrka. Ecnv Takoe npowsoLuno,
HEeoBX0AMMO 3ameHUTb BaTapeto, yCTaHOBMNEHHYo BHYTpu koprnyca MK4. Mpu HeucnpasHoi GaTapee Takxe npousonaert
cOpocC YacoB pearnbHOro BPEMEHM.

Bxog DI.X, K KOTOPOMY MOAKIOYEH CYETUMK, NMEPEKoYaeTcs B PEXUM C yBeNMYeHHbIM BpeMeHeMm aHTuapebesra
KOHTaKTOB, MakcMmarbHasi YacToTa MMMYJIbCOB C CHETYMKA PACXOAa BOAbI HE AOIMKHA NpeBbIlwaTh 15 MMMYNbCOB B CEKYHAY

(15Tw). = & ¥l &b 1HO04 mon 23:14

1.CocrosiHue

N3mepeHHoe 3HaveHne cueTumnka oTobpaxaercs B akpaHe <1. CocTosiHue > MK4.
BbiBoguTtcs 6 pa3psinoB pacxoaa B Kybuyeckmx MeTpax u 3 paspsiaa B nuTpax. CHETHUK BO/bI (u3)

Takxke BbIBOAUTCS HOMEP BXOAa, K KOTOPOMY NMOAKITIOYEH CHETHMK U BEC UMMYTbCa. 999999 , 999

Bxoa DI.7 10n/mmnynse
Tak kak 3aBoickoe 3Ha4eHwue cyeTunka B MK4 Hynesoe, Heobxogumo =

BbIMOSMTHUTL CUHXPOHM3aUuMo nokasaHui MK4 n camoro cyetymka

pacxoga Boabl. CuHXpOHM3aUWUIO credyeT BbIMOMHATbL Mpwu YCTaHOBOUHOE MeHI0
OTKITKOYEHHbIX ABUraTensix HacoCoB, YTOObI B NPOLECCE KOPPEKTUPOBKU Reurarens M1 »

[Osuratens M2 C6poc cuetumnkos asuratens M2
He 6b|n0 I/IMI'IyJ'IbCOB CO CcHeT4YUMKa. Asuratens M3 C6poc cyeTumnkos asuratens M3

YCcTaHOBKa 3aBO/A1. 3HaYEHNIt

KoppeKTup. cyeTumka 8ol
>

Hacrtpoiika cBs3n
Bpewms 1 gata

B nyHkTe ycTaHoBo4HOro meHwo [C6poc napamempos]
BblGepuTe cTpoky [Koppekmup. cyemyuka 800bI] W HAXMUTE KHOMKY

"BBOH ".
- CyeTuMKa BOgb Bbi6op umdpbl cHeTuMKa AN

KOppeKTMpoBaHus
B nosBuBlIEMCS OKHE BO3MOXHO
M3MEHUTb KaXayto u,mcbpy 3Ha4vYeHnsa nnnnn M3meHeHne 3HayeHus undpbl
pacxofa cyeT4yuKa. M3
CoxpaHeHe CYeTumKa 1 BbIXoa 13
KOPPEKTUPOBKM
MepenBurascs nNo nonsM € MOMOLLbI0 KHOMOK [Brieso][Bnpaso]

yCTaHOBWTE pearnbHble Lndpbl cHeTYMKa U HaxmuTe kHonky [BBOQ]. @ BbIX0f} N3 KOPPEKTMPOBKM
3Ha4veHune Bynet CoxpaHeHo.

C6poc napameTpoB

B npouecce paboTbl BO3MOXHO HE3Ha4YMTENbHOE pacxoXaeHne nokasaHuin rM3nYecKkoro CHeT4MKa 1 ero 3Ha4eHu B
MK4. 310 moxeT 6bITb BbI3BAHO, Hanpumep, BblknodeHnem nutaHma MK4 npu kakom-nnbo pabotatowem Hacoce. Nocne
BbIKITIO4EHWS NMUTaHKUS HAcocC Mo UHepLUuM paboTaeT eLle HEKOTOPOe BPeMS, B TEYEHNE KOTOPOro CYETUMK MOXET NocnaTb
UMNynbC yxe BblkntodeHHoMy MK4. CooTBeTCTBEHHO, 3TOT UMNynbc He Byaet nocuntaH MK4. CnepyeT nepuoguyeckm
NPOBOANTL MPOBEPKY 3HAYEHUIA.

3HayeHVs cyeTyMKa pacxofa BOAbl BO3MOXHO yAaneHHO CuUMTbiBaTb NO NuHUM cBAsnm RS-485 ( oM. AoKymeHT
“MK4.Cneyudukayusi npomokosia Modbus”). YaaneHHas koppekTupoBka no RS-485 HegocTtynHa.

Mpy ncnonbsosaHnas GSM-mogema BO3MOXHO NMOAKMIOYNTE MEPUOANYECKYO PACCHINKY SMS C 3HAYEHUSIMUN CHETHMKOB
pacxoga BOAbl U 3MNeKTPO3Heprni. Bpems paccbinkvu u gHW Hepenu, no KotopbiM ByAeT oTnpaBnsaTbCA SMS, 3a4aoTcs
nonb3oBareniem B ycTaHoOBOYHOM MeHto MK4. MogpobHee - n.2.7 “Ucnonb3oBaHne GSM-mogema”.
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2.10.3 CueTuyuK pacxoaa 3NeKTPO3Heprum

[ns nocTpoeHusa cucTembl yyéTa anektpoaHeprum B MK4 npegycmoTpeHa dyHKUmMSA
: NOOOEPXKKA CHETYMKOB ONEKTPOIHEPIUW, OCHALLEHHbIX YHUPULMPOBAHHBIM UMMYMbCHBLIM
' BbIXOAOM. VIMNYyNbCHBIM BbIXOAOM OCHALLEHbl PakTUYECKM BCE SEKTPOCHETHMKM, YTO
NO3BONSET 3a4eMCTBOBATb YyXXe YyCTaHOBMeHHoe Ha 06bekTax obopyaoBaHue.

B 9neKkTpOHHbIX CYeTUMKax, KOTOpble YXe AaBHO MPULLMAM Ha 3aMeHy WHOYKLMOHHbIM,
cneumMannsnMpoBaHHas cxema npeobpasyeT BXOAHbIe aHanoroBble CUrHarbl C 4aTYUMKOB TOKa U
HanpshkeHUst B KOMWYECTBO MOTPebnseMon SneKkTPpOdHeprun, KOTOpoe BbIBOAUTCA Ha
WHANKATOP CYETUMKA.

Mpy nogcyeTe BMEKTPOSHEPIUM CYETYMK MEePUOANYECKN BbIAAET MMMYMbCbl TOKa Ha
TenemeTpuyeckun BbIXOA. Kaxabii uMnynbC paBeH onpeneneHHoMy KOnuMyecTBy
noTpebneHHON aneKkTpoaHeprn. KonnyecTso MMNynNbCOB yKa3biBAETCSA B NAacnopTe cHeTymKa
1 3aBUCUT OT €ro Tuna, MOLLHOCTY W1 nNpeanpusaTus-narotosutens. CTaHAapTHblE 3HaYeHWs:
800, 1000, 1600, 3200 umnynbcoB Ha oauH KBT*yac.

TenemeTpuyeckuin BbIXo4 NpeacTaBnseT cobol BbIXOA TpaH3MCTOpa C OTKPbITbIM KOJIEKTOPOM, Ha KOTOPOM
HabrroaaTCa UMMNYbCbl, CUHXPOHHbIE C MMraHMEM CBETOANOAA Ha NepeaHEeN NaHenm cyeTymKa.

K MK4 nmnynbCHBIN BbIXO4 CHETHMKA NOAKITHYAETCS K MoboMy cBobogHOMY aAnckpeTHomy Bxogy DI.x no 2-x npoBogHom
cxeme. [Npu nogknoyeHun Heobxoaumo cobnopaTe NOMASIPHOCTb MOAKIHYEHUSA KreMM: “nic” MMNYNbCHOrO BbiXoAa
nogkntovaeTcs k BblopaHHoMy Bxogy DI.x, “MuHyc” - k obiemy nposoay (GNDA).

Vi) Mpy NoaKNYEHUN MMNYNBCHOTO BbIXOA4A CYETYMKa, Hanpumep, K
XT9 avckpeTHomy Bxogy DI.7, B yctaHoBouHOM MeHio [Hacmpolika
m exodoe 1-8] --> [CuzHan Ha exode DI.7] n3MeHWTe 3HaYeHue Ha
D6 "Cuy. aHeprum, umn. ".
|§||§| S bL7 Tvn KOHTakTa BXoAa - HopMaribHO Pa3oMKHYThIV, 3a4aeTCsl B NyHKTe
Cuemuuk - --L DI.8 YCTaHOBOYHOro MeHi [Hacmpolika exodoe 1-8] --> [Tun
SneKmpostepauy GNDA KOHMaxkmoe exo0oe].

YCTaHOBOYHOE MEHI0

ba3oBble napameTpbl [
KoHdurypaums =
DyHKUMA yHMBEpPCanbHoro pene K8

Hactpoitka Bxozi08 1...8 DyHKUMA yHUBEpcanbHoro pene K9
Hactpoiika Bxopios 9-16 DyHKUMS yHMBEpcanbHoro pene K10

MapameTpbl 3aLuThI MepeknioyeHne py4yHoro pexumma
Bec umnynbca cyeTyvka BoAbl, u 1000
CyeTyuK ANeKTPOSHEPrK, UMMYNLCOB Ha KBT
ABapuiiHbI curHan Hacoca M

[Ouratens M1
=

3HayeHne Beca nMvnynbca YTO4YHAETCA B Nacnopte
CcYeT4yuMKa n BBOOANTCA B NYHKTE YCTAHOBOYHOIO MEHIO
[KoHgueypayus] --> [CyemyuKk 371eKmpo3Hepauu,
umnynbcoe Ha KBm].

[Oeuratens M2

Mocne ycTaHOBKM BXOoda AMNsi CYETYMKA, COCTOSIHWSI €ro KOHTaKTa M KonuyecTsa umMynbcoB, MK4 B BKMOYEHHOM
COCTOSIHUM CUYMTBIBAET UMMYMbChI M MPOM3BOAUT pacyeT o6LLero 3HauYeHust NoTpe6neHHOM 3aNeKTPO3Hepru, B 3aBUCUMOCTM
OT KOMIMYEeCTBa MMMYNbCOB Ha KBT*Y . BbluMcrieHHble AaHHble 06LLEero 3HayeHus NoTpebrieHHON aMeKTPOIHEPT U XPaHATCS
B NamaTu ¢ 6atapeiiHbiM nuTaHveM. Paspsag Gatapen npyi BbIKIOYEHUN NUTaHWS NpuBedeT K OOHYNEeHUIo  MoKasaHum
cueTymka. Ecnu Takoe npowmsowno, HeobxoayMo 3aMeHWUTb BaTapeto, YCTaHOBMEHHYK BHYTpu kopryca MK4. Mpw
HeucnpaBHoI GaTapee Takke NPoK3onaeT cOPOC YacoB peanbHOro BpEMEHMU.

Bxog DI.X, K KOTOPOMY MOAKIOYEH CYETYUMK, NMEPEKIOYAETCs B PEXUM C YBENMYEHHbIM BpeMeHeM aHTuapebesra
KOHTaKTOB, MakCUMaJsibHas YacToTa MMMYIbCOB C CYETYMKA He JOMKHA NPeBbIWaTh 15 MMMynbcoB B cekyHay (15 ).

[P TR

MH 04 nioH 23:14
MlamepeHHoe 3HaveHne cueTymka otobpaxaetca B akpaHe <1. CoctosiHue > MK4.

BriBoanTca 6 pa3pagos B KBT 1 3 paspsiga B Battax. Takke BbIBOOUTCA HOMEP BX0Aa,
K KOTOPOMY NMOAKMYEH CHETHYUK M KONTMYECTBO MMMYIbCOB Ha KBT*y.

1.CocTosHMe

ONEKTPOCYETHMK (kBT)

999999 , 999

gxog DI.11 1000 umn./kBT

Tak kak 3aBofickoe 3Ha4eHue cyeT4nka B MK4 HyneBoe, Heobxoammo
BbIMNOMHUTL CUHXPOHM3aUM0 nokasaHun MK4 un camoro cyetymka

YCTaHOBOYHOE MEHI0

SNIEKTPO3HEPrun.

He ObIno MMNYIbCOB CO CHEeTYMKa.

B nyHkTe ycTaHoBo4HOro MeHw [C6poc napamempoe]
Bblibepute cTpoky [Koppekmup. cyemd4uka asiekmpoaHepauu] u

HaxxmuTe kHornky "BBOL".

B nogaBuBwEMCA OKHE BO3MOXHO
M3MEHUTb KaXayto Ll,l/lq)py 3Ha4YeHunA
cYeT4uMKa.

CI/IHXpOHMSaLI,VIIO cnenyet BbINONMHATb Npu
OTKIOYEHHbIX ABUraTENsX HACOCOB, YTOObLI B npoLuecce KOPpPEeKTUPOBKA

. CYETHMKA AIEKTPO.

[olo[o]o[2[s], [1[:H]

kBT Bt

[Osuratens M1
[uratens M2
[Osuratens M3
Hacrtpoiika cBaau
Bpewms u nara

C6poc napameTpoB

N

C6poc cuetunkos asuratens M3
YcTaHoBka 3aBoA. 3Ha4eHni

KoppekTup. c4eTymka Boab!
KoppeKTup. C4eTuMKa aneKTpoaHeprum

MepegBurascs nNo nonsM € MOMOLLbIO KHOMOK [Brieso][Bnpaso]
yCTaHOBWTE pearbHble Lndpbl cHeTYMKa U Haxmute kHonky [BBOQ].

3HayeHune ByaeT coxpaHeHo.

(=]

Bbi6op undpbl cyeTynka ans
KOPPEKTUpPOBaHMS

M3meHeHne 3HadyeHns undpbl

CoxpaHeHue cyeTYuKa 1 BbIXOA U3
KOPPEKTUPOBKM

Bbixoz U3 KOPPEKTUPOBKM

B npouecce paboTbl BO3MOXHO HE3Ha4YMTENbHOE pacXoXaeHne NoKasaHMn rU3nYecKoro CHeTHMKa 1 ero 3Ha4eHn B
MK4. 310 MmoxeT 6bITb BbI3BaHO, HaNpMmep, BbikMntoveHneM nutaHus MK4 npu kakom-nnbo pabortatoLlem Hacoce. Cnepyet
nepuoau4ecKky NpoBOANTL NPOBEPKY 3HAYEHWN.

3HayeHUs CYETYMKA 3MEKTPOIHEPrMM BO3MOXKHO YAaneHHO CYMTbIBaTb MO NMHUKM cBsA3nM RS-485 (cMm. OOKyMeEHT
“MK4.Cneyudukayusi npomokosia Modbus”). YaoaneHHas koppekTupoBka no RS-485 HegocTtynHa.

Mpu ncnonb3oBaHnaa GSM-moaema BO3MOXHO NOAKMOYUTL MEPUOANYECKYHO PACChINIKY SMS C 3HAYEHUSMU CHETHYMNKOB
pacxoga BoAbl U 3MNeKTPOo3Heprni. Bpems pacchbinkv u gHW Hefenu, no KotopbiM ByaeT oTnpaBnsaTbCA SMS, 3a4aloTcs
nonb3oBarefieMm B ycTaHOBOYHOM MeHto MK4. MogpobHee - n.2.7 “Ucnonb3oBaHne GSM-mogema”.
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2.11 [OucTtaHuMOHHaA Nepefaya CUrHasnoB

[ns oucTaHUMOHHON Nepenayy curHanoB Ha aucnetyepckuii nynst unu ACY Tl B MK4 ncnonb3aytotcst anekTpo-
marHuTHble pene K1 ... K10 ¢ nepeknoyaowmmm KoHTakTamu. 3amblkaHne KOHTaKkTOB perne NPOVUCXOAUT B 3aBUCUMOCTH
OT BblbpaHHOro ycnosus B nyHkTe [KoHghuaypayusi]-->[®yHkyuss yHueepcasnibHo20 pesie Kx] yCTaHOBOYHOrO MEHH0
MK4. BoamoxHble ycnosusa cpabaTbiBaHus npuBeaeHsl B Tabnuue 3.

Tabnuua 3

PyHKUUA pene

OnucaHue

He ncnonbayetcs

Pene otknioyeHo B nioboM pexmme paboTbl

MutaHne nogaHo (Pabota)

Mpun Hanuumm nuTaHna MK4 H.0. KOHTaKT 3aMbIKaeTCs, B BbIKITFOYEHHOM
cocTosAHUN MK4 KOHTaKT Pa3oMKHYT.

ABapuiiHas cutyaumsa

Mon ABapuiHoWn cuTyaumen crnepyeT NOHWMaTb Noboe HapylleHue YCrnoBui
HOpMarnbHOW paboThbl CTAHLMKU, TaKUX KaK KPUTMYECKOE M3MEHEHWe napameTpoB
CETW, TOKOB 3reKTpoaBuratenei, HeMcnpaBHOCTM AaT4YMKOB U np. MNpy HopmanbHON
paboTe H.0. KOHTaKT Pa3oMKHYT, Npy ABapUINHON CUTYyaLMK - 3aMbIKAeTCs.

ABapUHBIA pexmum paboThbl

Mpy HopmanbHOM paboTe H.0. KOHTaKT Pa3oMKHYT, MpW aBapuiiHou paboTe -
3aMblKaeTcs.

Hacoc M1 BknitoueH/OTkntodeH
Hacoc M2 BknitoueH/OTkntoyeH
Hacoc M3 BkntoueH/OTknto4eH
Mewanka BkntoyeHa/OTtkntoyeHa

H.o. KOHTaKT 3amMblkaeTcs npn BKINOYEHUU HAcoca unmn MmeLlarnku, npu
OTKITHO4YEHUN - pa3MbIKaeTCA.

PyyHon/ABTOMaTUYECKUIA PEXUM

H.0. KOHTaKT 3amblkaeTcst MpY Py4YHOM pexume paboTbl. PyyHol pexum moxeT
ObITb BKIHOYEH HaxaTMeM kHomnku “Pyy/ABTomar” Ha nuuesoi naHenun MK4 nvu6o
BHELUHUM nepekniodatenem, NoaKmoYeHHbIM K ogHoOMY 13 Bxodos DI.x.

HecaHKUMOHMPOBaHHbLIN AOCTYN

H.0. KOHTaKT 3aMblkaeTcs nNpu cpabaTtbiBaHUM OXpaHHOW curHanusauun. MNepen
3TUM CUrHanusaums AomkHa ObiTb MOCTaBMNeHa Ha oxXpaHy, ABEPb NOMeLLEeHUs
3aKpbiTa (AaTynk ABepw cpaboran).

YpoBeHb 1, YpoBeHb 2,
YpoBeHb 3, YpoBeHb 4,
ABapwiHbIVi ypOBEHb (Nepenus)

H.o. KOHTaKT 3amblkaeTcs npu OOCTUXEHUN XXUOKOCTbIO AaHHOIo YPOBHSA Mo
CUrHanam OUCKpeTHbIX AaT4YMKOB UITN 3HAYEeHUAM aHaloroBoro Aat4yuka.

Ynpaensetcs no RS-485

Pene Bkntovyaertcs/ oTknovaeTcst nonb3osatenem ¢ yaaneHHoro MK(MJK) no nuHum
cBa3n RS-485, npotokon Modbus RTU/ASCII, nytem 3anucm 1/0 B 6uthl 5.7
pervcTpa "YnpaBneHue” unm ycTaHoBKOW COOTBETCTBYHOLLMX [AUCKPETHbIX BbIXOL0B.
Moppo6Hee - B fokymeHTe “MK4. Cneumndukauums npotokona Modbus”.

HegenbHbIi Tanmep

Pene BkntoyaeTcsi/Bbikno4YaeTcs No nporpammam, 3agaHHbeiM B HegensHom
Tanmepe. MogpobHee - cM. Pasgen 2.12 HegenbHbln TanimMep.

CpabatbiBaHue Bxoga DI.1

é.pa6aTb|BaHV|e Bxoaa DI.11

Pene Bkntoyaetcs/oTknovaercs npu 38MbIKaHVIVI/pa3MbIKaHVIVI AaHHOro
OUNCKPEeTHOro Bxoaa

C6poc aBapun Y1

H.0. KOHTaKT nepuoanyeckn KpaTkoBPEMEHHO 3aMblKaeTcs npu nonbiTkax MK4
cOpocuTb aBapuio YCTPOWCTBA NNaBHOTO nycka npu pexuMe paboTtbl C
nepemeHHbIM Mactepom.

ABapwusi 0QHOro 13 aBuratenen
M1...M3

Pene BkrtovaeTcs, ecnun oguH UNU HECKOrNbKO ABUraTtenern HaxoasaTcsa B aBapum
mnn 3a6ﬂ0KMpOBaHbI B pesynbraTte 4acTbIX aBapui.

PaboTta ogHoro n3 asuratenen
M1...M3

Pene Bkntovaetcs, ecnu 3anyLuieH oauH U1 HeCKONbKOo asuratenem

Asapusa geuratena M1
Asapus gsuratena M2
Asapwus guratens M3

Pene BkIlovaeTcs, ecrnv AaHHbIN ABUraTenb HAXOAUTCS B aBapu Uim
3abroKMpoBaH B pesyrbTate YacTbiX aBapuii.

KoHTaktop M1.1

KoHTtakTtop M1.2

Pene Bkntoyaet koHTakTop KM1 nnn KM2 Hacoca M1.
KM1 oTBeyaeT 3a npsimoun nyck asurartens ot cetn, a KM2 - nogkntodeHne
obwero YT k gaHHOMY ABWUraTesnto Unu BKMYEHUe “3Be38a/TpeyronbHuK”.

KoHTakTtop M2.1

KoHTakTtop M2.2

Pene Bkmtoyaet koHTakTop KM3 nnn KM4 Hacoca M2.

KoHTakTop M3.1

KoHTakTop M3.2

Pene BkntoyaeT koHTakTop KM5 nnu KM6 Hacoca M3.

Pene Bkntoyenus YT

PesepcuBHoe BktoyeHne M1
PesepcuBHoe BkntoveHne M2
PesepcuBHoe BkntoveHne M3

Pene Bknto4aeT peBepCuBHbIA KOHTAKTOP NMPW NMOBbLILLEHUM U/UI NOHMKEHWN TOKa
nsuratenss Hacoca M1...M3. [llocne cpabaTbiBaHUs aBapuu, ABUraTerb
KpaTKOBPEMEHHO BKIO4aeTcs B 06paTHOM HanpasneHnm, YTo BO3MOXHO MOMOXET
YCTPaHWTb 3aCOp KaMepbl UMK KpblnbYaTkn Hacoca.

MpumeyaHue - Boixogbl pene K1 ... K10 npu ux ucrnonb3oBaHWM peKOMEHAYETCA 3alUTUTb NPeaoXpaHnTENsMu
HOMMWHAIOM [0 3 A VN OAHOMOMMHOCHBIMY aBTOMaTUHECKUMI BbIKITHOYATENSAMU.
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2.12 HepenbHbIi Tanimep

HesaBucKMbIN HeaenbHbIN TanMep NpegHas3HavYeH Ansi aBBTOMaTUYeCcKoro ynpaBneHusl BKIOYEHNEM U BbIKMHOYEHNEM
3MNEKTPUYECKNX YCTPONCTB, OTOMNSEHMS, KOHONLMOHUPOBAHWS, OCBELLEHNS Y MPOYNX SNEKTPUYECKMX NpnbopoB. BosamoxHa
yCTaHoBKa [0 4 BpPeMEHHbIX UHTEpPBAarioB, Ha3biBaeMblX farnee TtanmMepamu. B kaxgom Tarimepe BBOAUTCS 3HaYeHUe
BPEMEHUN, C HACTyMMeHMeM KOTOpPOro MpPOUCXOOAUT BKIIOYEHME W BbIKMOYEHME YCTPOWCTBA, MOOKIIOYEHHOro K
UCMONHUTENBHOMY pene, a Takke AeHb WUnv OHW Hedenu, Kkorga 3To npoucxoauT. B kadecTBe MCMOMHUTENbHBIX pene
NCMONb3YTCA BCTPOEHHbIE YHMBepcanbHble perne K1 ... K10 ¢ nepekntoyaroLL M KOHTaKkTOM.

MapameTpbl TalMEPOB COXPaHAOTCSA B 3HEProHe3aBncKMMON NaMaTn MK4 1 He TepatoTCst NPy BbIKMOYEHUN MUTaHKS.
Yacbl peanbHOro BPeMEHW, MO KOTOPbIM MPOUCXOAUT BKIHOYEHWUE/OTKITIOYEHNE TaiMEPOB, MUTAETCsl OT BCTPOEHHOrO
GaTapenHOro MCTOYHUKA, 0becneyvmBaroLero paboTy B TEHEHME HECKOIbKNX JTET.

Mepen vcnonb3oBaHWEM TallMEPOB, MPOBEPLTE KOPPEKTHOCTb BPEMEHWU U AaTbl B YCTAHOBOYHOM MeH MK4.
HenpaBunbHoe Bpems nnv gata npuBeayT K HENPaBUITbHOMY BKITFOYEHUIO HArpy3ku.

I B il & MH 04 vion 23:14 Haxumas kHonku [Bneso], [Bnpaso] nepengute B okHO <4.HepgenbHbIN

8. HEQ.TAVMEP Tanmep>. B JaHHOM OKHe BbIBOAMTCS COCTOSTHME U MapaMeTpbl HEAENbHOMO

- Tanmepa. [ocTyneH MpoCMOTP M penakTMpOBaHWE YeTbipex nporpamm
TAUMEP 1 - OTKnio4eH paboThl, 0603HaYEHHbIX Ha 3kpaHe kak Taimep 1 - Taiimep 4.

TAVMMEP 2 06:00 - 07:20

TAVMMEP 3 - oTKIto4eH
TAVNMEP 4 - oTknro4deH - HaxxaTue kHonku [BBOL].

I &3 V.l & MH 04 vion 23:14
8. HEQ.TAUMEP

MepemelwieHne Kkypcopa MO MyHKTAM OCYLLECTBASETCS KHOMKamu
[Beepx] [BHM3], nepexoa k NpoCMOTPY M U3MEHEHUIO BbIGpaHHON NporpaMmbl

Mocne HaxaTtna kHonku [BBOM] Ha akpaHe oTobpaxxaeTcsi MEHIO HACTPOMKU

BbIGpaHHOro Tanmepa.
Bpemsi BkrtodeHus 06:00 [ns 3anycka TariMepa HeoOXoAMMO 3afaTb 3HaYeHWs1 B KaXOOM Mone.
Bpemsi OTKIo4eHust 07:20 [MepemelleHne kypcopa Mo MnonsiM OCyLLecTBNseTcs KHorkamu [Beepx]
OHu Hepoenu EEEEEOC [BHKM3], nepexon Kk peaakTpoBaHWIO 3HaYeHNS BbIOPaHHOIO MOMs - HaXaTne
L'l BobixogHoe pene pene K8 kHonku [BBOA].
a) CocTosiHne N\
Mocne HaxaTtua kHonku [BBOL] oTtoGpasnTtcs MeHo BbIOOpa COCTOSHMSA Tanmepa. E |I E
o il
CocTosiHue Ona akTuBauum TammMepa KHOMKamu
[BBepx][BHU3] BbIbepuTe 3HayeHue
‘8 ;
KIno4eH” n HaxkmuTe kHonky [BBO[].
BkntoyeH N
TanmMep cTaHeT akTUBHbIM.
6) Bpems BKRIOYEHMS B uHghopmayuoHHOU cmpoke

r1os.8UMCS 3Ha40K akmugHo20 malivepa
B) Bpewms oTknioueHus P

Bpems BknovyeHus Bpems oTknioueHus B paHHbIX nonsx YycTaHOBUTE BpeEMsi
yac MUH yac MUH BKIMHOYEHUS U OTKITHOUEHUSI HAarpy3Ku.

MepekntoyeHne Mexay Yacamm U MUHYTaMu -
06 00 07 20 KHomMku [Bnpaso][Bneso].

r) OHu Heaenu

AOHN Hepenv B AaHHbIX Monsix ycTaHOBUTE OHW HeAenu, B KOTOPbIE pa3peLleHo BKITIOYEHNUS U
Bc MH BT Cp Yt Mt C6 OTKITHOYEHUA Harpy3Ku.
EIE |i| IE |i| D D MepeknioyeHre Mexay nonsmm - kHomku [Bnpaso][Bneso], dnar BbiGopa
yCTaHaBMMBaeTCH HaxxaTnem KHonok [Beepx][BHu3].

OG6paTnuTe BHMMaHue - OHU Heaenu HaunHarTcA ¢ BockpeceHbs.
n) BbixogHoe pene

CocTosiHue

pene K8 M3 npegnaraemoro cnucka BblbepuTe OOHO M3 yHUBEPCASbHbIX
pere, koTopoe ByaeT BKIIHYaTh/OTKIoYaTh HarpysKy.

pene K10

Tekywun Tanmep HacTpPOEH, HO ANSA BKMOYeHUs Bbl6opaHHoro pene K1 ... K10 Heo6xoaumo B
yCTaHOBOYHOM MEHI0 3aaThb (PYHKLIMIO 3TOro pere -“YnpaBnseTcA HeaenbHbIM TanMmepom” !

YcTaHOBOYHOE MEHIO

3anguTte B AaHHbIV MYHKT MEHIO 1 U3 NPEATTOXEHHOrO
Basosble napameTpbi cnucka BbibepuTe 3HayeHue “Heg.tanmep”.

KoHdurypauus

Hactpoiika Bxogos 1-8|
Hactponika Bxogos 9-1

Bxop ‘BHelwHss owmbka’
OxpaHHas curHanusaums " Y
R e = Tenepb BblbpaHHoe pene K1 ... K10 no 3agaHHoMn
MapameTpbl 3aWwuTh! DyHKLMS yHWBEpCanbHoro pene K9 nporpamme 6y,£|,ET BKIKOYaTb 1 OTKIMKOYaTb Harpy3ky.
Agurarens M1 DyHKUMA yHUBEpcanbHoro pene K10
Oeuratens M2 I

Mpy NOOKMOYEHNN BHELUHMX NPUBOPOB KoHTakTbl pene K1 - K10 pekomeHayeTcs 3alwUTUTb NpeaoxpaHuTenem
HoMMHanoM fo 3 A. BwmecTo npefoxpaHuWTens BO3MOXHO WCMOMb30BaHME OAHOMOMIOCHOTO aBTOMAaTU4YeckKoro
BbIKITHO4aTENSA. 62



K8

MOMMMO BKIHOYEHMSI MO YCTAHOBIEHHOMY PACMMCAHUI0 OOMOSHUTENMbHBIX NPUOOPOB, BO3MOXHO 3a4elCTBOBaTb
Tanmep v 4nsa ynpaeneHus paboton camoro MK4.

B pspe cnyvaeB MmoxeT noHaaobutbca paboTa HAaCOCHOW CTaHLMK B CTPOro 3agaHHoe BpeMsi. Hanpumep, oTkadka BoAbl
B paboume aHm ¢ 9-00 oo 18-00 n nepepbiBoM Ha 06e ¢ 13-00 go 14-00.

Monb3oBaTenb 3a4aeT OfHY UIMN HECKOSBKO (40 YETbIPEX) NPOrpaMm BKITHOMEHUSI HArPy3KM MO OHSM HEENW, yKa3bliBaeT
BbIxoaHoe pere (K8 ... K10), koTopoe GyaeT 3agencTBOBaHO Ans BKIOYEHNS Harpy3ku. HopMmanbHO pa3oMKHYTbIN KOHTaKT
BbIOpaHHOro pene nopgknodaetca kK Bxogy “BHellHee ynpasneHve”. Tenepb BKIOYEHWE HACOCHOW CTaHUMM U
aBTOMAaTUYECKOE OMOPOXXHEHME EMKOCTM OyaeT MPOMCXOANTL MO YCTAHOBIEHHOMY PacnmncaHuio.

[P il dgh MH 04 noH 23:14 IE B3 .l & NH 04 nion 23:14
T 8. HEO.TAUMEP 8. HE[L.TAUMEP
Bpems BknoveHus 09:00 Bpems BknoyeHus 14:00
Bpems oTkno4veHust 13:00 Bpems oTkno4veHuns 18:00
DI.6 (E.RUN) OHun Hepoenu OHn Hepenun
BbixogHoe pene P4 BuixoaHoe pene
GNDA 3apencreoBanu

Tavimep 11 2 BbiGpanu ynpasnsemoe
pene K8

YCTaHOBOYHOE MEHIO

m ba3osble napameTpei

XT2

I. K8.1 KoHdurypaums
|$ { K8.2 Hactpoiika Bxonos 1-8 YCTaHOB‘l‘/IJ'IVI YHKLMIO
K8.3 pene K8 - “Ynpasnsertcs

Bxop ‘BHeluHss aBapust’ - »
OxpaHHas CUrHann3aLms HeAenbHbIM TaMepoMm

DyHKUMSA yHMBEpCcanbHoro pene K8

YHueepcarnbHoe
pene 2508, 3 A

DyHKUMA YHUBEpCanbHoro pene K9

2.13 MporpammmpoBaHue napameTpoB

2.13.1 MacTep ObICTPOI HaCTPONKM NapaMeTpoB

[aHHbim MacTep npefocTaBnsieT MOMb30BaTeNio BO3MOXHOCTb B peXvMe Auarnora BbIMOMHUTb OCHOBHbIE
HeobXoAMMbIe HAaCTPOWNKM CTaHLUMKW ynpasneHns Ha 6ase MK4.
B naHHom Bepcun MO MacTep 6bICTpON HAaCTPONKM HE 3a4eNCTBOBAH.

2.13.2 YcTaHOBOYHOE MEHH

B faHHOM MeHI0 ocyLLeCTBNAETCS HacTporka Bcex napameTpoB paboTel MK4. MNocne BbiGopa nyHKTa “YcTaHOBOYHOE
MeHI” 1 HaxaTtusi kHonmku [BBO[] Ha akpaHe OymeT oToOpaKeHO MHOroypoBHEBOE MEHK HacTpoek. [ocTyn K
YCTaHOBOYHOMY MEHI0 BO3MOXEH Npu Nniobom pexxume paboThbl.

Ecnu yctaHoBneHa 3awmTa oT M3MeHeHus napaMeTpoB B MeHK0 [3awjuma napamempos), penaktmpoBaHue noboro
napameTpa HEBO3MOXHO [0 OTKMOYEHWS AaHHON 3aLLmMTbl.

Bce napameTpbl KOHTponnepa PyHKUMOHanLHO pa3buTel Ha 11 rpynn.

v I
| Ba3oBbie napameTpbl | MapameTpbl 3aWUTbI | | C6poc napameTpoB |
| Kondwmrypauusa | | Oeuratens M1 | | Hactpoiika cBsizn |
| HacTpoiika Bxogos 1-8 | | Oeuratens M2 | | Oata u Bpems |
Hactpoiika BxogoB 9-16 | | Oeuratens M3 |
I I

BbIGOp HYXXHOrO NyHKTa MEHIO

YCTaHOBOYHOE MEHI0 111
BaszoBble napameTpbl Homep TekyLLero nyHkTa MeHto

[BCero nyHkTOB]

\4

Kondpurypaums
Hactpoliika BxogoB 1-8
Hactpoliika Bxogos 9-16
MapameTpsbl 3awwuTbl
Oeuratens M1
Oeuratens M2

Mepexon k nogmeHto /
penakTMpOBaHMIO NMyHKTa

VV/VV
(>)
(€ ) (e

Hanuuve BnoXxeHHbIX noamMeHto Ha ypOBeHb Hasag / BbIX0O[,
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BazoBble napameTpbl

Pexum paboTbl

Pabounx Hacocos

PesepBHbIii Hacoc

YctaBka YpoBHsi 1, meTpoB / 6ap / %
YcTaBka YpoBHs 2, meTpoB / 6ap / %
YcTaBka YpoBHs 3, meTpos / 6ap / %
YcTaska YpoBHs 4, meTpos / 6ap / %

May3a nocne BKMOYEHNS!, CEKyHA

Bpewms cpabaTbiBaHUst 4ATHMKOB YPOBHS, CEKYH[,
YepepoBaHue Hacocos

Bpewms yepeaosaHuna Hacocos

MoaknioveHne Melanku (knanaHa aspauum)
BknioueHne meankn

Bpems Taiimepa meLuanku

YcTaBka aBapuNHOrO ypoBHsi(nepenue), meTpos/6ap

KoHdomrypaums

Tun nuTatoLei cetn

Tvn AaT4YMKOB YPOBHS

[laTunk aBapuiHOro ypoBHs

Tun curHana gatumka dP1

EanHuua namepexus curdana dP1

HwxHee 3HaueHne ananasoHa dP1

BepxHee 3HaueHne ananasora dP1
Cwmelenue '0' Touku dP1 (rny6una konogua)
Twn curHana gatuunka dP2

EavHuua namepexus curdana dP2

HwxHee 3HayeHue ananasoHa dP2

BepxHee 3HaveHve anana3ona dP2
Cwmeluenue '0' Touku dP2 (rny6uHa konogua)
Bxop 'BHewwHee ynpaenexue' (E.Run)

Bxop 'BHewwHsia aBapus' (E.Error)

OxpaHHas curHanusaums

DyHKUMS yHMBEpPCanbHoro pene K1

DyHKUMSA yHUBEpPCanbHoro pene K2
dyHKLMSA yHUBEpCanbHoro pene K3
DyHKLMSA yHUBEPCanbHOro pene K4
dyHKUMSA yHUBEpCcanbHoro pene K5
DyHKUMA yHUBEpCcanbHoro pene K6
DyHKUMA yHUBEpcanbHoro pene K7
DyHKUMA yHMBEpcanbHoro pene K8
DyHKUMA yHMBEpcanbHoro pene K9
DyHKUMA yHUBepcanbHoro pene K10
MepekritodeHrie pyyHOro pexvma

Bec umnyrbca cyeTymka Boabl, MUTPOB
Bpewms onpepenenus pacxoga Boabl, CeKyHA
CyeTymK 3NeKTPO3Heprun, UMNybLCoB Ha kBT
ABapuiiHbIn curHan Hacoca M1

ABapuiiHbIii curHan Hacoca M2

ABapuiiHblii curHan Hacoca M3

3BykoBble curHanbl MK4

HacTtpoiika

BX0A0!

B1-8I

CurHan Ha Bxoge DI.1
CwurHan Ha Bxoge DI.2
CwurHan Ha Bxoge DI.3
CurHan Ha Bxoge DI.4
CurHan Ha Bxoge DI.5
CurHan Ha Bxope DI.6
CurHan Ha Bxope DI.7
CwurHan Ha Bxoge DI.8
Tun koHTakToB BXxoaoe DI.1-DI.8

HacTpoiika Bxogos 9-16 I

CurHan Ha Bxoge DI.9

CwurHan Ha Bxoge DI.10

CurHan Ha Bxoae DI.11

Tun koHTakTOoB BX0oAoB DI.9-DI.11

| MapameTp

bl 3aWUTbI

MakcumanbsHoe HanpsixeHve , B

MwuHumanbHoe HanpsxeHue , B

Mepekoc no Hanpsxeruo, B

Bpems Bbiaepxku nocrne aBapuu, MUHYT
[eiicTBre Npu aBapuitHOM ypoBHe (nepenus)
Bpems paboTbl HACOCOB NpY aBapUNHOM YpOBHE
[eiicTre npu oTkase gatyuka gaenexus (O0)
Bpems pabotbl Hacoca npv aBapun A
[eiictre npu asapuv YN

Bpems Bbiaepxku nocne asapuu Y
[eiictBre npu BHelwHelt aBapum (curnan E.Error)

Bpewms Taiimepa aBapyinHOrO OTKIIOYEHUS, MUHYT

Bpewmsi Bbiaepkku nocne BHelwHen aBapum, MUHYT
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| OBuratens M1

BapwaHT BkntoueHus asuratenst

Tun TpaHcdopmartopa Toka

[nanasoH TpaHcgopmaTtopa Toka, A
MakcumarbHbl Tok , A

MuHUManbHbIA TOK , A

Mepekoc no Toky , %

KonuyecTBO nyckoB B 4ac

BpeMsi GrIoKMpOBKM MYyCKOBOTO TOKa, CEKyHA,
Bpewmsi cpabaTtbiBaHus aBapun, CeKyHA

Bpemsi Bblepxkki nocre aBapun, MUHYT

Bpewmsi cpabatbiBaHusA aBap. curHana Hacoca, ¢
Bpemsi Bblgepxkku nocre aBap. curHana, MuHyT
BrokupoBka nocne 4acto NOBTOPSAOLLMXCS aBapuin
KonunyecTtBo aBapuit B Yac Anst 6rokMpoBku
3alumTa oT 3aKIIMHMBaHUA

KoHTponb 3amblkaHus (yTeuku) Ha kopnyc
KoHTponk Temnepatypbl ABuratens

Bpems peBepCcyBHOIO BKIIOYEHUS NP Neperpyake
Bpemsi peBepCcyBHOTO BKIIOYEHUS NPY HEAOrPY3Ke
Mortouackl ans npoxoxaeHus TO

Oeuratens M2

BapwuaHT BkntodeHus apuratenst

Tun TpaHcdopmaTtopa Toka

[wnana3oH TpaHcdopmartopa Toka, A
MakcumanbHsbIi Tok , A

MUHUManNbHBIN TOK , A

Mepekoc no Toky , %

KonnyecTBO nyckoB B 4ac

Bpemsi GrI0KMpOBKM MyCKOBOTO TOKa, CeKyHA,
Bpewmsi cpabatbiBaHus aBapuu, CekyHA

Bpemsi Bbigepxku nocrne asapun, MUHYT

Bpewms cpabatbiBaHus aBap. curHana Hacoca, ¢
Bpems Bbigepxku nocne aBap. curHana, MuHyT
BrokupoBska nocre 4acTo NoBTOPAOLLMXCS aBapui
Konuyectso aBapuii B Yac Ansi 6r10KMpoBKu
3alumTa OT 3aKNMHMBaHUA

KoHTponb 3amblkaHus (yTeuku) Ha kopnyc
KoHTponb Temnepatypbl ABuratens

BpeMsi peBepCcHBHOTO BKIIOYEHWS NPY Neperpyake
BpeMsi peBepCHBHOTO BKIIOYEHUS NPY HEJOTPY3Ke
Mortoyackl ans npoxoxaexus TO

Osuratens M3

BapuaHT BKoueHust ABuratens

Tun TpaHcopmartopa Toka

[wnana3oH TpaHcdopmartopa Toka, A
MakcumanbHbIi ToK , A

MuHUManbHbIN TOK , A

Mepekoc no Toky , %

Konuyectso nyckoB B 4ac

Bpemsi 6r10KMpOBKM MYyCKOBOTO TOKa, CeKyHA,
Bpewms cpabatbiBaHus aBapun, CekyHa

Bpems Bbigepxku nocne asapun, MUHYT

Bpems cpabatbiBaHus aBap. curHana Hacoca, ¢
Bpems BbiAepxku nocne aBap. curHana, MUHyT
BriokmpoBka nocne 4acTo NOBTOPSIOLLMXCSA aBapuit
KonunyecTtBo aBapuit B 4ac Anst 6rnokmposkm
3alumTa OT 3aKNMHMBaHUA

KoHTporb 3amblkaHus (yTeyku) Ha kopryc
KoHTponb TemnepaTypbl ABuratensi

BpeMsi peBepCHBHOTO BKIIOYEHWS NPY Neperpyake
Bpemsi peBepCrBHOTO BKIIOYEHWS NPY HEJOrpy3Kke
Mortoyackl ans npoxoxaeHus TO

HacTpoiika cBs3m

MpoTokon cBA3n

CkopocTb nepepaun

BuT gaHHbIX

YeTHocTb

Cron-6ur

Appec yctpoiicta B cetn Modbus

Bpewms TaimayTa coegnHenus B cetv Modbus, ¢
[Hencteue npu TaimayTe coeanHerus B cetr Modbus
OtnpaBka sms npv aBapusix

Ne tenecpoHa Ans oTnpaeku sms

Wms npubopa ans otnpaskv sms

Paccbinka 3Ha4eHNii CHeTYNKOB

[1H1 Hefenu paccbinku

Bpewmsi paccbinku

| [arta u Bpemsa

| Copoc napameTpoB !

C6poc cyeTumKoB nyckoB 1 motoyacos M1
C6poc c4eTUMKOB MycKoB U MoTo4acoB M2
C6poc cyeTyMKoB NyckoB U moTo4acos M3
YcTaHoBKa 3aBOACKUX 3HaveHuin MK4
KoppekTupoBka cueTuka Bofbl
KoppekTpoBka cueTumka aneKTpo3Heprum
OuncTUTb XypHan aBapuin




Mpu ABKEHUM MO MYHKTAM MEHIO B CTPOKE MOACKa3Ku Hag KypCcopom ByaeT nokasaHo YCTaHOBSIEHHOE 3HaYeHne AaHHOMo
napamerpa.

3:3? HY)KHOTO NMyHKTa

. lMepexon K OkHY
d penakTMpoBaHus

BasoBkle napameTpesl

YcraBka YpoBHs 3, meTpos/6ap/%
YcraBka YpoBHs 4, meTpos/6ap/%
YcraBka aBap. ypoBHsi, M/6ap/%
Maysa nocne BkNoYeHUs, ¢
Bpewms cpabatbiBanus [1.Y., ¢

Homep TekyLLero nyHkTa [Bcero nyHKToB]

3HaueHve TeKyLlero nyHkTa

@ Ha YpoBeHb Ha3an

Mocne BbiGopa HeobxoanMmoro napameTpa u HaxkaTus kHonkv [BBO[] Ha uHankatope 0TobpasnTcs OKHO peAakTMpoBaHns
napameTpa. B 3aBucmMmocTu OT Tvina napameTpa, OKHO PeAaKTUPOBAHUS MOXET ObITb HECKOMNBbKMX TUMOB: a) LiMdPOBOI BBOS,
3HayeHusi, 6) CUMBOMbHLIV BbIOOP 3HAYeHWs, B) pedakTUpOBaHWe TeKyLero BpeMeHU U Aatbl, I) U3MeHeHne Homepa
TenedoHa, O)uaMeHeHne nmeHmn npubopa.

a) Undposown BBOA 3HaUYeHUs

VI3ameHeHne 3HadyeHust
..¢ .-* napametpa
YcraBka YpoBHsa 1, m/6ap HasgaHue napametpa

CoxpaHeHue 3Ha4YeHus u
050 = YcTaHoBneHHOe 3HayeHne BbIXOA, U3 peaaKkTUpoBaHus

OwnanasoH: 0.1 ... 100.00+

™~ Nuanason nameHeHus snaueHms @ BbIx0A 13 pefakTuposaHms

6) CMMBONbHbIN BbIGOP 3HA4YEeHUA

BbIGOp HY>XHOMO 3HaYeHUs!
Foxaan bacors HassaHue napametpa n3 cnucka

Openax no A.VY.
KomaHabl no RS-485

YcTaHoBNEHHOE 3HaYeHne CoxpaHeHme 3HAYEeHUs n
d BbIXO4 U3 peAakTUpoBaHUA

a
i
||
O

Monoca npokpyTkuK, ecnu

KONMn4eCcTBO MYHKTOB Bbl60pa @ Bbixog 13 penakTMpoBaHus
B OKHe npesblllaeT 3

B) U3meHeHMe BpeMeHU U AaThbl
Bbi6op nons gns
a M roa 4 M c penakTupoBaHus
[X)/06/2023 00:01.57

VI3MeHeHne 3Ha4YeHus
Koppekuus xoaa
ppexuns xona | 4 o0 BbIGpaHHOro nons

3a 10 cyToK, C

CoxpaHeHne 3Ha4eHus n
Mepepgurascs ¢ nomoLblo kKHonok [Brieso][Bnpaeo] yctaHoBUTE TekyLlee BbIXOA 13 PE€AAKTUPOBaHUA
Bpemsi U gaty u Haxmute kHonky [BBO[]. Tekywiee Bpemsi n aata oyoyt
coxpaHeHbl. [leHb Hegenu OyaeT paccymMTaH aBToMaTUYECKM. @ Bbixon 13 pegaktnpoBaHus

r) UameHeHne Homepa TenedoHa BLIG ®
Ne tenedoHa ansa sms p:;tai?r#;osgzlmzmﬂepa ans
+[d8]o[o[7]7]7]8[8]9]9]X] fenore eors

CoxpaHeHre Homepa 1 BbIXof,
MepeoBurasicb Mo nomsiM C MOMOLWBK  KHOMOK [Bnero][Bnpago] 13 pedakTMpoBaHng
yCTaHoBWTE UMAdpPbLlI HOMepa 1 Haxmute kHonky [BBOM]. Homep Gyaet

coxpaHeH. lMpu ncnonssoBaHun 11-3Ha4yHOro HoMepa B NOcregHem none @ Bbixoa 13 pegakTnpoBaHus

yCTaHOBUTE 3HaYeHue “X’-He ucnonb3yeTcs.

A) N3meHeHne nMeHUu cTaHuumn Bbi6op nons Ans
Nma ctaHumMm Ansa sms penakTnpoBaHnA
MN3meHeHne BbIBOANMOrO
Hy| |O|H|M|K|c|-|0|0|1| cumBorna
CoxpaHeHue 3Ha4eHus 1
MepeoBurasicb Mo nomsiM C MOMOLBK  KHOMOK [Bneeo][Bnpaeo] BbIXOZ, U3 pefakTUpoBaHuA
ycTaHoB/TE uMSA npubopa u Haxmute kHonky [BBOMA]. Nmsa Oyger
COXpaHeHo. @ Bbixog 13 pegakTnpoBaHus
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BasoBble napameTpbl

3aBoackue
MapameTtp 3HauyeHus lMpumeyaHue
3HaYeHus
[ Openax no 1.Y. |
Pexum paboTbl Hanue no ..
Komangpl no RS-485
Pabounx Hacocos 1..3 3 BkntoueHne pe3epBHOro Hacoca NPOVUCXOAMT TOMBKO NPU aBapum
OQHOMO UMM HECKOMbKMX paboynx HAcocoB, Mpu nepenvise
i ©MKOCTM UMK BHELLHEM aBapUNHOM CUTHare.
Pe3epBHbI Hacoc |+I L
YcraBka YpoBHs 1, 0.1 ... 100.00 0.50 3apalTcs YPOBHM  BKIIOYEHUS/OTKIIOYEHUST  ABuUraternei
meTpoB / 6ap / % v ’ ’ M1..M3 no curHarny ¢ aHanoroBoro Aatdyvka YpPOBHS WUMu
[aBneHys.
Ycraska YpOBHoﬂ 2, 0.1 100.00 250 B meHto [KoHdurypaumsi] Heobxoanmo BblGpaTh TN AaT4MKOB
meTpos / 6ap / % o ’ ’ ypoBHs - “AHanorosbii’, 3agatb Tvn (0..20 ur 4..20 mA),
Ycraska YposHst 3, gmagasoubl [aBneHns(ypOBHST) AaT4uvKa U, Npu HEOBGXOANMOCTH,
meTpos / 6ap / % 0,1... 100,00 350  [myGumyronoaua.
YcraBka YpoBHst 4 Mpu yctaHoBke 3HaveHuin MK4 npoeepsieT ycrnosue - 3HaveHne
MeTnoB / 6ap / % ’ 0,1 ... 100,00 4,50 Kax/Joro mnocneayiowero ypoBHS AOMMKHO ObiTb Gonblue
p pl 7% npeablgywero. Ecnu ycnoBue He BbINOMHSIETCS, 3HAaYEHUE
YcTaBka aBapuitHOMO YPOBHS! HEKOPPEKTHOro YPOBHS ycTaHaBnusaeTcs Gonbwe Ha 0,1
(nepenuB), meTpoB / 6ap / % 0,1...100,00 5,50 npeabIayLLIero aBToMaTuecKi.
nay3a nocne 3apaetcs Bpems nay3bl nocrne nogaqn nutanus Ha MK4 c uenbto
npefoTBpaLleHns OAHOBPEMEHHOTO 3anycka HECKOMNbKUX YCTPOWNCTB
5 "
BKITHOYEHWA, CEKYHT V1, BCIe/ICTBME 3TOT0, NEPErpyaky MUTAKWeN AHUN.
Bpemq CpaGaTblBaHVIH YcTaHaBnuBaeTCs NS UCKIIOYEHUs NIOXHOro cpabatbiBaHus
[laT4NKOB YPOBHS, C 1..90 2 [aT4MKOB NPU CKauKax AaBMNeHUs UIY yPOBHS BOAbl B EMKOCTU.
| Kakabii umkn | Mpn 3HaveHun “Kaxpgpl uumkn", nocnenoBaTenbHOCTb
Mo BpemeHn HapaboTku BKITIOYEHNSI MEHSIETCS MOCTIE KaXOOTO LKA HAMOMHEHUS niu
Y dukeuposarHoe M1-M2-M3 oTKayku eMKocTu. MNpu ycTaHoBNeHHOM 3Ha4eHuu "o BpemeHu
epefoBaHne HacocoB dukemnposarHoe M2-M3-M1 HapaboTKM", BKIIIOYEHWE MPOMCXOAMUT B MOpsAKe BO3pacTaHus
PukenpoBaHHoe M3-M1-M2 3HAYEHUN  MOTOYacoB Kaxgoro Hacoca. [lepsbiM Gyaer
cuposaHHoe M3 Z n 6
3anyLLeH HacoC C MUHYMAaTbHLIM BPEMEHEM.
Yepes 3agaHHoe Bpems y!
BpeMﬂ yepegoBaHus, Yac 1...200 24 Bpemsi ansa BapuaHTa YepeaoBaHus: “Hepes 3agaHHoe Bpems”
MoaknioyeHne mMeLuanku
A [Yaveepc. pene K1...K10 | BkritoveHve Meluanky NPOUCXOAUT TOMbKO B pexume
(knanaHa aspauum) OpeHaxa, B PYYHOM pexume, pexume Hanmsa U pexume
[He ucnonbayertos | ynpasneHuss no nuHuM cBsA3n  paboTa Mewarnku
= npekpaLiaetcs.
Mo Tanimepy
BkntoyeHve meluankm Ha 3ap.Bpems c nioGLimM Hacocom Mpu paboTe Mewwanku NPOBEPSIETCS! MUHNMANBHBI YPOBEHb
C noGeim Hacocom BOAbl B €MKOCTM, Hamnuuue 3afeiiCTBOBAHHOTO CuUrHana
Mo curnany Ha sxofe DI.x “BHelliHee ynpaBreHue”(paspeLueHne paboTbl) U COCTOsSHUE
obLero AaTtymka “cyxoro” xofda, ecnv oH 3agencTeoBaH. [pu
355'\;: BquoquHoHooro COCTOARMA, 10 o6LLelt aBapum cTaHLMM paboTa MeLLanky npekpaLlaeTcs.
Bpems Tanmepa meLuanku - n
ogpobHee o pabote Mmewanku - cm n.2.5.1 BapwuaHTbl
Bpewms OTlfIHIOHSe(;i(;ioro COCTOSAHMS, 60 BKAIOYGHIR HATDY3KH.
MUHYT:
KoHdourypauums
3aBoackue
MapameTtp 3HauyeHus QHaq‘:Hm MpumeyaHue
. OpHodhasHas Mpu BbIGOPE OAHOMA3HO CETU KOHTPOSb HANPSKEHUI U TOKOB
Tun nuTaloen ceTn | TpexdasHas | 6yaeT Npon3BoANTLCA TONBKO No hase A(L1).
| [unckpeTtHble |
AHanorosbli dP1 Mpwu BbiGope 3HaveHnin “dP1(dP2 pesepsHbiit)” unu “dP2(dP1
Tvn gaT4ynKoB ypOBHS Ananorosbin dP2 pe3epBHbI)’ MpU  BO3MOXHOW HEUCNPaBHOCTM OCHOBHOMO
dP1(dP2 pe3epsHblit) [AaTynka oH 6yaeT noAMeHeH pe3epBHbIM.
dP2(dP1 pesepsHbii)
[laTunk aBapuitHOro ypoBHs | BvckpeTHbIi |
AHanoroBebI
Twn curHana aHanoroBoro 0..20mA Tun curHana u p[uanas3oH AaTynka ykasaHbl Ha ero
naruvka dP1 4 ...20 MA MapK1POBOYHO TaBnnyKe 1iv B nacnopre.
EgunHuua namepenns METPOB p p
CUrHana aHanorosoro 6ap gﬁ;no);g;or?::wﬁgg pakeHWsl BbIBOAMMOTO 3HAYEHUs C
patymka dP1 % )
HwxHee 3HaveHne Aanana-
3oHa gatymka dP1, m/6ap/% 1,0 ... 100,00 0,00
BepxHee 3HaveHue guana-
3oHa gatyvka dP1, m/6ap/% 1,0 ... 100,00 6,00
CwmeuleHmne '0' Toukm dP1 10 .. 10000 000 HeobxoanMo Ans pacyeTa peanbHOro YpoBHS BOAbI B KONOALE
(rnyGMHa KOJ'IO,EI,Lla), m/6ap/% W ’ ’ Npu1 NCMONb30BaHUK, HANPUMEP, YNLTPa3ByKOBOrO ypoBHEMEPA.
Twn curHana aHanoroBoro 0..20mA Tun curHana M AWanasoH [aTynka ykasaHbl Ha ero
natuunka dP2 [4..20mA | MapKUpOBOYHOM TaBMNYKe UMK B nNacropTe.
EQvHMLA M3MEpeHNst [ METPOB | 5 5
CUrHana aHanoroBoro 6ap Ons yno6ctBa oTOGpPaxeHWss BLIBOAMMOIO 3HayYeHust C
naTunka dP2 % aHarnoroBoro Aatymka.
0
HwxHee 3HaveHne Anana-
3oHa gatymka dP2, m/6ap/% 1,0 ... 100,00 0,00
BepxHee 3HayeHne gnana-
1,0 ... 100,00 6,00

30Ha gatumka dP2, m/6ap/%
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KoHdourypaums - npogosxkeHue

3aBoackue
MapameTp 3HaueHus o MpuMeyaHue
3Ha4YeHus
Cwmeuienue '0' Toukn dP2 . 10 ..100.00 0.00 HeoBxoaumo ans pacyeta peansHOro YPoBHS BOAbI B KOSOAUE
(rny6uHa konopgua), m/6ap/% " e J ! PV NCMONb30BaHUN, HANPUMEP, YTLTPa3ByKOBOMO ypOBHEMEPa.
Bxoa ‘BHeluHee ynpaeneHue’
(E.Run) [a
Bxop ‘BHeLuHsisA aBaPVIﬂ' BkrrouaeTcs Unu OTKIMoYaeTcs UCNomnb30BaHWe AaHHOTO AUCKPETHOMO
(E.Error) Ja oUrHanaunM Bxoza.
OxpaHHas Het
curHanusaums [a
He ncnonb3yetca
®yHKUMS yHUBEPCANbHOMO MuTakme nogaro (Pabora) KoHTakTop
pene K1 ABapuitHas cuTyaums MA1.1 3apnaetcs pyHkums pene K1 ... K10 1 aelicTeyeT B mo6om 13
ABapuiiHas paboTa pex1MoB paboTel.
Hacoc M1 Brriouen/Otkniouen Mpwn yctaHoBke 3HayeHuint “KonTaktop MX.1...KoHTakTop
PyHKUMSA yHMBEPCArbHOIo Hacoc M2 Bkrnioder/Otkriouen KoHTakTop MX.2" pene Bkntovaetr koHTakTop KM1(KM3, KM5) wunu
pene K2 Hacoc M3 Bkritouen/OTkritoseH M1.2 KM2(KM4, KM6) Hacoca M1(M2, M3). KM1 oTeeqaeT 3a npsmoii
Mewwanka BknioyeHa/OTknoveHa nyck aBuratens ot cetn, a KM2 - noaknioueHue obuiero Y k
PyHHOIZ/ABTOMaTI/NeCKI/II;I pexum [laHHOMY ABuraTento unu BKJ'IIOHeH‘I‘/Ie “3Be::![:l,a/Tpeyl’0]‘lbl-!’VIK”.
® HecaHKUMOHMPOBaHHbIN 4OCTYN « [lpu ycraHoBKe 3HauyeHws “ABapwiiHas ngOTfa pene
S ISP | Yposon Koumaxtop | Bciaeer ser crauun neeurs s peren
ene »
P YposeHb 2 M2.1 [aTuuKa ypoBHS.
YposeHb 3 « Tlog ABsapwiiHoi cuTyauuel cregyeT NoHWMaTb no6oe
YpoBeHb 4 HapyLUeHWe YCNoBUI HopManbHON paboTbl CTAHLMK, TakUX Kak
ABADUIAHBIN BeHb (nepenves KpUTUYECKOEe M3MeHeHWe napamMeTpoB CeTU, TOKOB
DYHKUMA YHMBEPCANBHOMO v, ap ypo ;S “(nge ) KOHTaKTOp |anekTpomsurateneil, HencnpaBHOCTM AaTumkos u mp. [lpu
pene K4 anaB”HeT?ﬂ no Ro- M2.2 HopMarnbHol paboTe pene OTKMKYeHo, npu ABapuiiHoii
eAenbHbI Taumep CUTyaLUK - BKIKOYAETCS.
CpabartbiBaHue Bxoaa DI.1 «  TlpuycraHoBke 3Ha4yeHus “CpabartbiBanme Bxoga DI.x” pene
Y
CpabatbiBaHue Bxoga DI.2 BKIIOYAETCA/OTKMIOYAEeTCA NpU  3amblKaHUn/pa3MbikaHUm
DYHKUMSA YHMBEPCANbHOTO CpabatbiBaHue Bxoga DI.3 KoHTakTOp |AGHHOTO ANCKPETHOTO BXOAA. . .
«  [pwu ycTaHoBKe 3Ha4YeHWs “HecaHKLMOHMPOBaHHbIM AOCTYN
pene K5 CpabartbiBaHue Bxona DI.4 M3.1 pene BKrio4aeTcst Npu cpabaTblBaHy OXPaHHOM CUTHAM3aLMK.
CpabartbisaHue Bxoaa DI.5 «  [pwu ycTaHoBKe 3HaveHus “Ynpaensertca no RS-485" pene
CpabartbiBaHue Bxoaa DI.6 BKMoYaeTcA/oTKNo4aeTcs nonb3oBateneM C yaaneHHoro
MK(MJK) no nuHuu cBsism RS-485, npotokon Modbus
DYHKLMA YHUBEPCANBHOTO CpabartbiBaHue Bxoaa DI.7 KoHTakTop
TbiBAHME BX DI. RTU/ASCII, nytem 3anucu 1/0 B 6utel 5..7 peructpa
pene K6 8[)828 aHve Bxona DI g M3.2 "YnpaBfieHre” U YCTAHOBKOM COOTBETCTBYIOLMX [UCKPETHBIX
pabareisaHne Bxoaa Dl BbIxoAoB. lNMoapobHee - B aokymeHTe “MK4. Cneuudukaums
CpabartbiBaHue Bxoaa DI.10 npoTokona Modbus”.
CpabatbiBaHue Bxoga DI.11 « Tlpu ycraHoBke 3HadeHuss “HepenbHbiii Tanimep” pere
‘DyHKLl,I/IH YyHUBEpPCanbHOro C6poc aBapum YII BkritoyeHue |skniouaetcs/otkniouaetcs no nporpaMmam, 3afaHHbiM B
HepenbHom Taiimepe .
pene K7 Asapust M1...M3 yrn
« [lpu yctaHoBke 3HayeHus “ABapus M1...M3” pene
Pa6ota M1..M3 BKIOYAETCS, €CINN OAWH UMW HECKOMbKO ABUraTeneii HaxoasTes
Asapus fsuratens M1 B aBapum U 3abrnok1poBaHbI B pe3yrbTaTe YacTbiX aBapuit.
GYHKUMS yHUBEPCANIEHOTO A e Ma TATaHe | eron, oo anyulon Ot T HECKOMKO BBHBTOTGR,
Bapua asuratensa , .
pene K8 nogaHo |, p “p
KonTaktop M1.1 pu ycTaHOBKe 3Ha4eHus “PeBepcuBHOE BKIOYeHue
KoHTa Op M1.2 M1...M3” pene KpaTKOBpPEMEHHO BK4YaeTca npu
HTaKTOp . cpabatbiBaHuu aBapum “IoBbilweHne Toka” n/unu “roHwxkexne
KoHtaktop M2.1 . ToKa” AaHHoro apuratens. [guratenb BKroYaeTcs B 06paTHOM
®yHKUMSA yHUBEPCATIBHOTO KoHTakTop M2.2 ABapVnHas |HanpaeneHun, 4TO BO3MOXHO MOMOXET YCTPaHUTL 3acop
pene K9 KoHTakTop M3.1 CUTyauns |Kamepbl Unu KpbibyaTki Hacoca. [lomxHo 6bITb 3agaHo Bpems
BKITHOYEHHOTO COCTOSIHUA [N KaXAoro ABuratenss B MEHo
KoHTakTop M3.2
P Vala [Aeucamenb X] onsi neperpy3ku u Heporpysku. Hynesoe
€11e BKNIHeHNA 3HAYeHNe BPEMEHV OTKITIOHAET 3Ty (yHKLMIO.
DYHKUMSA YHUBEPCASBHOTO EeBepC”BHoe BKITHOHEHNE m; Melwuarnka
€©BEPCUBHOE BKIOYEHME
pene K10 BKI1./OTK.
PeepcuBHoe BknoyeHne M3
MepeknioyeHne py4Horo | «Honka Ha naHenn MK4 |
pexvma Bxog 'Auto’
Bec MMNYMbCa CHeTHnKa 1...10000 1 YkasaH Ha MapkMpOBOYHOI Tabrnnyke CYETYMKA UK B €ro nacrnopTe
pacxoga BoAbl, NMUTPOB
BpeMﬂ onpegeneHuna 5 180 10 YCTaHOBWTE MakCHMarnbHO BO3MOXHOE 3HaYeHNe Npu HU3KOW YacToTe
pacxoga BoAbl, CeKyH VMIMMYNbCOB CYETHYMKA pacxoaa Bofbl.
Cuetunk SMNeKTpO3HEprum, 1..10000 1000 Yka3aH Ha MapKUpPOBOYHO Tabnuyke c4eTYMKa UK B ero nacnopre

UMNynbCcoB Ha KBT

ABapunHbIA curHan Hacoca 1

He nposepsieTcs |

ABapunHbIA cUrHan Hacoca 2

ABapunHbIA cUrHan Hacoca 3

Pene 'cyxoro' xona
Pene nepenaga naenexui
Pene npoteyku(Temnepatypsbl)

“Pene 'cyxoro' xoaa": Bxoz AOMKEH GbITb BCeraa 3amMmkHyT (Tvn
KOHTaKTa BXOfa - H.0.), MpW pa3MblKaHUM - aBapus;

“Pene nepenaga AaBneHunit": BXof AOMKEH 3aMKHYTbCS 10
OKOHYaHWs 3anycka Hacoca, A0 3arnycka He KOHTPONMpyeTCs,
pasmblkaHve npu paboTe - aBapusi;

“Pene npoteykun": BXoA BCEraa pa3oMKHYT, Npy 3aMblKaHWM -
aBapwsi.

3BykoBble curHansl MK4

Het

BkntoyaloTcst Um oTKIToYatoTCs NioGble 3ByKOBble curHarnbl MK4
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HacTtpoika Bxogos 1-8

3aBoackue

MapameTtp 3HayeHus lMpumeyaHue
3Ha4YeHus
Bxon He ucnonbayetcs
YpoBseHb 1
CwrHan Ha Bxoge DI.1 YposeHs 2 YpoBeHb 1
YposeHb 3
301%033;%04X017|' X0 [ns kaxporo Bxoaa DI.1 ... DI.8 BbiGupaeTcsi ero dyHkums, T.e.
CurHan Ha Bxoge DI.2 Lmn cyx A YPOBEHb 2 | curHan kakoro aaTumka GyAeT NOAKIIOUEH K 3TOMY BXOAY.
ABapUiiHbI ypoBEHb (nepenme)
[arymk oxp. curHanusauum (Alarm) Ecnn npu HacTpoiike Tekyluero Bxoda byaet BoibpaHa (yHKUMS,
BHelwwHee ynpasnenue (E.Run) yXe ycTaHoBMeHHast Anst Apyroro Bxoda, To Apyromy Bxogy 6bynet
Curnan Ha Bxoge DI.3 BHewwHss asapus (E.Error) YposeHb 3 Np1CBOEHO 3Ha4eHme “He ucnonbayerca”.
) MNepekntovatens “PyyH./ABT."(Auto) . o "
Hacoc 1 Bkn/OTkn (B pydHOM pexime) PyHkumm - “Hacoc 1 Bkn/OTkn”, “Hacoc 2 Bkn/Otkn”, “Hacoc 3
Bkn/OTkn”, “KHonka MY CK' Mx”, “KHonka 'CTOMM' Mx” ucnonbaytotcs
Hacoc 2 Bkn/Otkr (B py4HOM pexume) TONBKO ANS PyYHOrO pexuma paboTbl, B aBTOMATUHECKUX PeXMMax
CurHan Ha exoge DI.4 Hacoc 3 Bkn/OTkn (B py4HOM pexvme) YposeHb 4 | oHHe pa6otator.
) Mewanka Bkn/OTkn
KHonka “C6poc aBapuu” ®yHkummn “Paspeluenne pabotel M1..M3": BknioueHne Hacoca
ABapuitHbIii curHan Hacoca M1 B B M1...M3 paspeluaeTcsi Tonbko npu cpabaTbiBaHUM 4AHHOTO BXoAa B
ABaDUiiHbI cHrHan Hacoca M2 ABapI/IVIHbIVI no6om pexume pabotbl (cm. n. 2.5.1 BapuaHmbl 8KMOYEHUs
CwurHan Ha Bxoge DI.5 P o Haepysku. OcmaHoeka pabombl Hacoco8 Ol MEeXHUYecKo20
ﬁBapW”";?lﬂlﬂnC”rHaﬂ Hacoca M3 ypoBeHb ob6cnyxuearus, n.2.10 CoemecmHas paboma ¢ Opyaumu
Bapus ycmpoticmeamu).
CwurHan ¢ cyetyvka BoAbl, UMNYNbChI
CwrHan ¢ aneKkTpocYeTYMKa, UMNYmbChbl Mocne ycTaHOBKM hyHKLWIA BXOAOB HEOBXOANMO ANs KaX4oro m3
Coman ra xone DLO Giona TG N1 (s pywcn pesome) | NS | e asare ur owraos (o e 2, prosocrayes
KHonka 'CTOMM' M1 (B py4HOM pexume) oKy . 4 A i A )
Kronka 'TTYCK' M2 (B py4HOM pexume)
CwurHan Ha exoge DI.7 KHonka 'CTOMM' M2 (B py4HOM pexume) E.Run
Kronka 'TTYCK' M3 (B py4HOM pexume)
KHonka 'CTOMM' M3 (B py4yHOM pexume)
Paspeluervie pabotel M1
CwrHan Ha Bxoge DI.8 PaspeLuetivie paGotel M2 E.Error
Paspeluenune pabotbl M3
Tvn KOHTaKTOB BX0OO0B HOPMAJIbHO 3aMKHYTbIN (t's) BC€ BXOAbl Hactpawvsaetcsi ans kaxaoro 3 8 sxogos DI.1 ... DI.8.
HOpMarnbHO Pa3oOMKHYTbIV (H.0.) H.O.
HacTtponka BxopnoB 9-16
3asoackue
MapameT MpumevaHune
P P 3HaveHus 3Ha4YeHus P
Cwurnan Ha Bxoge DI.9 TMepexniou.
PyyH./ABT.
CurHan ¢

CurHan Ha Bxoge DI.10

CwurHan Ha Bxoge DI.11

cm. Hactpoiika Bxogos 1-8

CYyeT4MKa BOObI

CurHan c
an.cyeTymka

Tun KOHTaAKTOB BXOOOB HOPMAarnbHO 3aMKHYTBI (?3) BCE BXOAbI Hactpawvsaetcsi ans kaxaoro n3 3 sxogos DI.9 ... DI.11.
HOpMarnbHO Pa3oOMKHYTbIV (H.0.) H.O.
MapameTpbl 3aWUThbI
3aBopckue
MapameT MpumeyaHne
P P 3HaveHns 3HaYeHus P
MakcumanesH
axkcnma OBe 230,0 ... 270,0 250,0 3ajatoTcs rpaHuLbl 3aLUMThI ABUraTensi Mo HanpskeHMHo.
HanpsbkeHve, HeobxoanMo opreHTUpoBaTbCs Ha HOMUHATBbHOE 3HaYeHUe
MwuHmaneHoe 220B (+10%, -15%).
B 160,0 ... 220,0 180,0
Hanpsxexue, Mpu yctaHoBke 3HayeHuss “0” nepekoca a3 - nposepka
oTKIloYaeTCs.
Mepekoc no HanpskeHuto, B 0,0...30,0 25,0 TinIoNaeTeA
BpeMﬂ BblAEPXKN nocrne 5 3agaeTcs Bpems BbIAEPXKKM MOCNe CNyYMBLUEACH aBapuHON
1..60 CUTyaLum (TONbKO B aBTOMATUYECKOM PEXUME).

aBapuu cetu, MUHYT

[HewncTteme npy aBapmmHoOm
ypoBHe (nepenve)

BknitounTb BCe HACOChI(C Pe3epBHbLIM) 10 OMOPOXHEHUS
BkntounTb BCe HAcOChI(C pe3epBHbIM) Ha 3aaH. BpeMsi

ABapUIHbI OCTaHOB
Huuero He genatb

Bkn. Tonbko paboune(6e3 pesepBHOro) 40 ONOPOXHEHNS
Bkn. Tonbko paboyne(6e3 pesepBHOro) Ha 3afaH. Bpemst

MepBble 1 NocneaHve ABa BapuaHTa NpefHasHayveHbl ANs pexuMa
ApeHaxa.

B nocnegHux AByx BapuaHtax npu nepenviee GyayT BKIHOYEHbI
TornbKo paboune Hacockl 6e3 pe3epBHOro.

Bpemsi paboTbl HacocoB npu

aBapUHOM YpPOBHE 1..90 10
ABapWiiHbI OCTaHOB
N MocT. BkNtoYy. nepeoro pab. Hacoca
RAeiicTene npu oTkase Bkn. neps. pab. Hacoca no Talimepy
AaTHMKa [ABNEeHNs(YPOBHS) Mepvoa. BKM. Nepeoro pab. Hacoca
1o JaTyvKy aB. ypOBHS U Taimepy
Bpems BKMHOYEHHOMO COCTOSIHMS, 15
Tarimep paboTbl Hacoca npu MayT: 1 ... 60
OTKase Aatynka AaBneHns Bpems oTKMo4eHHOro COCTOAHMS, 15
MuHyT:  1...60
- Nl Wckntountb YT 13 pabotbl
Reiictene npyu asapuy [Mepuronnyeckme nonbiTkn cbpoca |
Bpemsi Bbigepkku nocrne
P P 0..90 5

asapun YII
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MpopomxeHue - NapameTpbl 3aWmThI
3aBoackue

MapameTp 3HaueHns

3HaueHus MNpumevaHune

|ABapvu7|Hbu7| OCTaHOB C BbIAEPXKKOW BPEMEHU |
BkntounTb BCE HACOCHI(C PE3EPBHBIM) A0 CHATUS curHana
Bkn. Bce paboune Hacockl(6e3 pe3epBHOro) 4o CH. curHana

[Oevictere npu BHelwwHeln
aBapuu (curHan E.Error)

BpeMﬂ BblAEPXKKN nocne 0..90 5 Mpw Hyneeom 3HauYeHUn BpemeHu paboTa cTaHumm GyaeT BoccTaHoBneHa
BHeluHen aBapum cpa3y nocrne CHATWS CUrHana asapun.
BpeMﬂ Taﬁmepa aBapI/IVIHOFO Bpemsi B MuHyTax, 4yepes kotopoe OyayT aBapWiiHO OTKIIOYEeHbl BCe
HacoCbl, eCnn OT AaT4UKOB YPOBHSA HE MOCTYNWUIO CUrHana Ans OKoH4YaHus
OTKJ'IK)"IGHVIFI(I'IPOE,OH)KVITGJ'II:»- 0...240 0 LmKna Hanvea/apeHaxa (Hanpumep, Npy X BO3MOXHOM NOBPEXAEHUM).
HOCTU pa60Tbl), MUWHYT HE PEKOMEHOYETCA npu apeHaxe!
OBuratens M1
OBuratens M2
OBuratens M3
Napametp 3HaueHus 3asonckue NMpumeyaHue
3Ha4YeHusA
BapuaHT BkntoyeHuns ||-|pf-|M0l/I I'IyCIS |
nBuraTens MepemeHHbI MacTep ¢ YII1
3Besna/TpeyronbHuk
Tun Tpchq)opmaTopa TN T03-120A BbI6rpaeTcs TN NoAKMoYeHHbIX AaT4NKOB(TPaHCGOMATOPOB) TOKA.
TOKa c yHMCbMLl' BbIXOp'O_M 5A Mpu ucnonb3oBaHUM TpaHCOMATOPOB C  YHUMULIMPOBAHHBIM
| vn T02'200(2000-1) | TOKOBBIM BbIXOAOM 5A HeobxoaMMo 3afaTh €ro AvanasoH, KOTopbIn
[ManasoH TpaHcopmaTopa ykasaH Ha MapK1pOBOYHOM TabrMyKe Unu B nacropre.
q? p 5ApA 50 1000.0 50.0 Moapo6Hee - cm. n.2.9.3 [datumku Toka.
TOKa C YHU®. BbIXOAOM s o ! !
MakcumanbHbIn TOK, A 0,5...1000,0 50,0 3apaeTcs 3HayeHWe MUHMManNbLHOro ToKa(Heaorpyska) u
MakcuManbHoro Toka(neperpyska). [pu JOCTKEHUM 3HaYeHus
~ Npon3oiaeT aBapuinHoe OTKMoYeHne ABuraTens.
MuHUManbHBIA TOK, A 0,0 ...1000,0 0,0 3HayeHne MUHUManbHOrO Toka crieayeT BblbupaTh Ha 10..15%
- % 0. 20 MeHble paBoyero Toka ABWraTensi, MakCUMarbHOro Toka - Ha
€peKocC no TOKy, 7% 15 10...15% GonbLue.
3apaeTca MakcuManbHoe KOnM4ecTBO BKIKYeHwit B Yac. Mpu npe-
KonuuecTtso myckos B yac 0..50 0 BblLLEHUM - paboTa BIoKMPYeTCs 10 OKOHYaHWSA Tekylllero Yaca.
Bpemsi 6rioku1poBKM 3apaeTcs Bpems pasroHa [ABuraTtensi, B TeYeHMe KOTOpOoro
NYCKOBOTO TOKA, CekyHA 1...90 5 VrHOPUPYIOTCA MyCKOBbIE TOKM N COCTOSIHME 1aTUYMKOB YPOBHSI U3-3a
, BO3MOXHbIX TMAPOYAADOB.
Bpewmsi, B Te4eHMe KOTOPOro HenpepbIBHO YCTaHOBWIIOCh aBapuitHoe
Bpewmst Cpa6aTbIBaHMﬂ 1..20 10 3Ha4eHne kakoro-nnbo napameTpa 3awmTbl. OTHOCUTCS TOMBKO K
aBapuu, CeKyHa asapuam “TosbiweHue Toka”, “MoHmkeHve Toka”.
Bpems Bbigepxku nocne 1 60
aBapuu, MUHYT 5
Bpewmsi cpabaTbiBaHus aBap. 1. 30 10
CUrHana Hacoca, cekyHq
Bpems Bbligepkku nocne 1 60 5
aBap. curHasna Hacoca, MUH.
BrOKVMPOBKa BKITIOHEHNS] HeT Mocne NOHWXeHMs, NMOBbILLIEHUS], NEepekoca Toka, YTeYKM Ha kopnyc,
o pabota 6rnokupyetcsi. C6poc BGroKMPOBKK - BbIKITIOYEHWE MUTAHUSA
nocne 4actblx aBapuu aa VNN NEPEXOf, B PEXIM Py4HOTO yNpaBneHns. 3afaeTcs KONMYecTBo
i aBapuii, NpPousoLLeaWNX B TedeHWe Yaca. [pu vx npesbilLeHUn
Eﬁ;mgﬁgg:goiiapmm Buac 1..30 3 pabota 6nokupyetcs. Cm. n.2.5.7 “Vcnonb3oBaHne U HacTpoiika
3awmT”.
Bpems npocTos, Yacos 0
0...100 (He ucnonbayetcst) OnucaHue paboTbl 3aLLMTbl OT 3aKNMHUBaHWS NpuBeAeHo B Pasgene
3aLLMTa OT 3aKMNHNBAHNA 2.5.7 “Vicnonb3oBaHune v HacTpoKka 3aLmT”.
npuv onnuTenbHOM NpocToe BpeMﬂ BKIIOMEHUs ABUraTensi, ¢ 3 HyneBoe Bpemsi NpOCTOSA OTKMIOYAET 3Ty 3aLLUTY.
1..30
KOHTpOJ’Ib 3aMblKaHUA | HEeT | AKTVBMpYeTCA MpoBepKa 3aMblKaHWS(YTEYKN) Ha kopnyc o6MOTOk
(yTeLIKVI) Ha KopMnyc na anekTpoABuraTensi nepea KaxxabIM 3arnyckom.
[ He ncnonbayetcs |
KoHTpornb Temnepatypbl PTC-tepmuctop
aBuratens H.3. TEPMOKOHTAKT
H.O0. TEPMOKOHTAKT
Bpemsi peBepc. BKOYEHUS Mocne cpabaTtbiBaHUs aBapuy MO Neperpyake U/mnu Heporpyske,
0...60 0 [ABUraterb KpaTkoBpeMEeHHO BKIToYaeTCsi B 06paTHOM HanpasneHny,
nocre neperpyskun, CeKyHa YTO BO3MOXHO MOMOXET YCTPaHWUTb 3aCOP Kamepbl UMK KPbINB4aTKK
Hacoca. [omkHo 6biTb BblibpaHo pene K1..K10 c dyHkuven
BpeMﬂ PEBEpC. BKIOHEHNA 0..60 0 “PesepcusHoe BkntoveHne Mx”.
nocne Heaorpy3kun, CekyHn HyneBoe aHaueHe OTKINIYAET faHHYH0 PYHKLMIO.
wpcg?::g;'ﬂzﬂ-ro 010000 © Bynet 3apeiicTBoBaHO B HOBbIX Bepcusx MO.
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HacTtpoiika cBA3n

MapameTp

[MpoTtokon cea3u

3HayeHus
GSM (AT-komaHfpl)

3aBoackue

3HavYeHus

MNpumeyaHne

Mpw BbIGOpe pexxuma GSM, MK4 B ctatyce “MacTepa” ynpaensiet

pabotoit GSM-moaema ¢ noMoLLbio AT-koMaHA.
Modbus RTU Mpu pexxume Modbus(RTU/ASCII), MK4 B cTaTyce “lNoaunHeHHoro”
Modbus ASCII oxXuaaeT 3anpocs oT ynpasnsiouero MK( NJTK) v oTBeyaeT Ha HuX.
2400, 4800, 9600, 14400, 19200, 38400, 56000, 57600,
CkopocTb nepeaaqm 2400 ... 256000 19200 115200, 128000, 256000
7-11 BUTHBIN PEXUM Nepefaqn NPUMEHSETCS TOMBKO Npu
But paHHbIX 7.8 8 ycronb3oBaHuy npoTokona Modbus ASCII.
[ 6es konTpons (N) |
YeTHOCTb HeyeTHbIn (ODD)
YeTHbI (EVEN)
Cron-6ut 1.2 1
. Tonbko npu wucnonb3oBaHun npoTtokona Modbus RTU/ASCII.
Anpec ycTpoiicTea B CeTH 1..247 1 3ajaerTcs aMUMHUCTPATOPOM CETU.
“ AKTyanbHO TONbKO NMpu pexume paboTbl “YnpaeneHue no RS-485".
Bpewms TaiimayTa 1...600 0 Ecnu B TeYeHWe YCTAHOBIEHHOTO B 3TOM MyHKTE BPEMEHW OT
coeaunHenunsa (Modbus), cekyHa ynpasnstowero MK (MJTK) He 6bino Nomy4eHo Hi O[HOTO 3anpoca, To
| HWYEro He genarb | BCE [BUraTeny MoryT BbiTb aBapuitHo OTKMoYeHb!. MpeaHasHaueHo
ﬂel?ICTBI/Ie npu TaI7IMayTe = [N NPeAoTBPALLEeHNsi HEKOHTPONMpyemon paboTbl arperatoB nNpu
aBapus no rammayTy Henonaakax B AVHUN CBA3N,
~ PaspeluaeTcsi OTnpaska Sms rofib30BaTernto Npy aBapusix.
3a‘quCTBOBaTb nepeaady HeT Mepenada COOGLUEHWIA OXPaHHOW CUrHanM3auuMm U pacchbiku
SMS Npu aBapusax aa 3HAYEHNI CYETYMKOB OT STOTO NAPAaMETPa He 3aBUCHT .
Ha ykasaHHbIi Homep GyayT OTNpaBnATLCA SMS Npy aBapusix. Takke
g:n“:)eagJ:J;?nCEOHa Ans 11 vnn 12 undpp, 0 ... 9 [AaHHbI HOMEP MOXeT NPOBEPATLCS BO BXOAALLMX SMS C KOMaHAaMM
yrpaenexus.
[aHHoe ums GyaeT MCroNb3oBaTbCs B TEKCTE NepefaBaeMbiX Sms
Vwms npubopa Ana oTnpaskm 12 cumBonoB Tuna char WY OHukc-001 | npu aBapuax u oTBeTax Ha KOMaHAbl ynpasreHus Ans
sms VAEHTUUKALIMN KAXA0 MCNIONb3yeMOi CTaHLMU.
Paccbinka 3HadeHun HeT
CHETHMKOB na MpumeHsieTca Ans PyHKUMN aBTOMAaTUYECKON PacChifiki SMS C
3HAYEHWUSIMU CHETUMKOB.
[IHW Hegenu pacchbinku Be, Mk, Br, Cp, 4, T, C6 He 3adaHbl
A p OnwucaHne paboTbl aToit hyHKUMKM npuBepeHo B Pasgene 2.7
“UcnonbsosaHne GSM-mogema”.
yackl, 0...23
Bpewms paccbinku ’ 10: 00
P P MUHYTBI, 0 ... 59
DOaTa u BpemA
3asoackue
Mapawmer, MNpumevaHune
P P 3HaveHus 3Ha4YeHus P
Tekywas gata Yueno, mecsu, roa
TekyLee Bpemsi Yacbl, MUHYTbI, CEKYHAbI
Koppekums xoga 3a 10 cyTok,
2127 ... +127 0

ceKyHa

ECTb BO3MOXHOCTb KOPPEKTUPOBKM Kak BPeMEHW W AaTbl, Tak U KOPPEKTMPOBKY Xo4a YacoB. ABTOMAaTU4eCKu
YUYUTBLIBAETCSH BUCOKOCHBIN FO4 M HE YYuTbiBaeTCs nepexon Ha 3vMMHee/neTHee Bpemsi. Tak e aBTOMaTu4ecku

onpepgenaeTcAa geHb Hegenu.

KoppekTop xoga obecneunsBaeT KOMNEHCaLMI0 CUCTEMaTUYECKON OLLNOKN YacoB pearibHOro BpeMeHU, BbI3BaHHOW
NOrpeLLHOCTbIO KBapLIEBOro pe3oHaTopa.
BosmoxHa koppekumsa xoda Yacos B gnanasoHe Ao + 127 cekyHg 3a 10 cyTok. 3HayeHune napameTpa onpepensert
yCKOpeHue (NOonoXuTemnbHbIE 3HAYeHWs) Unn 3amegrneHne (oTpuuaTernbHble 3Ha4yeHus) Xoda 4YacoB Ha 3HayeHue
napameTpa B CeKyHAax 3a 4ecaTb CyTOK. Hanpumep, Ans kKOppeKumm YacoB, oTcTaBLmx 3a 1 cyTku Ha 3 ¢, Heobxoaumo
yCTaHOBUTb 3Ha4YeHmne napameTtpa pasHbiM nntoc 30.
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C6poc napameTpoB

3aBoackue
MapameTtp 3HauyeHus HaueHs lMpumeyaHue

Cbpoc cyeTunkoB ApuraTens
M1 Mpu BbiGope oTBeta [[a] OGyayT cOpoLlieHbl CYETYMKU

nonb3oBaTenbCKUX MOTOYACOB W KONMWYECTBO 3anyCKOB
Cbpoc cyeTunkoB gBuratens BbIGpaHHOTO ABMraTens.
M2 HeT Mpu BblGOpe nyHkTa “YcTaHOBKa 3aBOACKUX 3HaYeHuWit” Bce

napameTpbl MeHo 6yyT copoLLeHbl Ha 3aBOACKME YCTaBKU.
CGpOC CHEeTHMKOB ABUratens Aa Mocne c6poca Heobxoaumo Bocnonb3oBaTbes “Mactepom
M3 6bICTPOI HACTPOWNKK /UMM NocnefoBaTENbHO OTKOPPEKTMPOBaThb
VCTaHOBKa 3aBOACKMX BCE HeobXxoAMMble NapameTpbl B pasfenax ycTaHOBOYHOTO MeHI0.
3HaveHuw
KoppekTupoBka cyeTunka B

3 bIBOASATCS M M3MEHSIIOTCS UMpbl CHETYMKA pacxopa BOAbI.

BOAbI 999 999, 999 m 0,000 Moppo6bHee - cm.Pasnen 2.10.3 “CyeTunk pacxoga Boab!”.
KoppekTtupoBka cuetumka 999 999 . 999 KBT 0.000 BbIBOAATCS M M3MEHSIIOTCA LNDPbl CHETHMKA SNIEKTPO3HEPruu.

3NeKTPO3Heprumn

Moppo6Hee - cm.Pasaen 2.10.4 “CHeTuunk aneKkTpoaHeprum”.

OuncTuTb XXypHan
aBapum

HeT
na

Mpw BbIGOpe oTBeTa [[a] 6yayT copoLleHbl BCe 3anuncu xypHana.
BbiBOAWTCA BpeMmsi U jaTa nocneaHero cbpocaxypHana.

Mpu BbIGOPE NyHKTa MeHI0 “OuncTnTb XxypHan asapuin” B (KORG8 s aR=1=2To]41%

OKHe BbIBOAATCHA BapuaHTbl Bbibopa (“‘Het” 1 “Aa”), Bpems u
fAartanocnegHero cépocaxypHana.
Mocne BbINOMHEHMS cOpoca, 3Ha4YeHNss BpemMeHu 1 aatbl

nepenncbiBalOTCA TEKYLLUMU [aToN M BpPEMEHEM.

OumncTuTb XypHan
- Het
aBapun? ?

15/09 /2022 11:30 |

Ecnn gnvtenbHoe Bpems He HakuManachb HYU OfiHa KHOMKa, TO Mo ucrtedeHne 5 MuHyT MK4 BbingeTt 13 YCTaHOBOYHOIO
MeH!0 0e3 COXpaHeHWs TEKYLLEro peAakTupyeMoro napameTpa.

o=

MepBoHavyanbHble HacTponkn MK4 cneayet npoBOoAUTL NPU PYyYHOM
pexxume paboThbl, TaK Kak NPU U3MEHEHUM psiia NapamMeTPOB BO3MOXEH
aBTOMaTU4eCKUM 3anycCK 3NeKTpoaBuraTenen, KOTopbIii MOXeT NPUBECTU
K aBapMWHbIM CUTYaLUsIM.

BHelwHU nepeknoyatenb pexuma paboTbl (Mpu ero Ucnonb30BaHUN)
[OJKeH ObITb YCTaHOBJIEH B NosioXxeHue “Py4yHon”.

B panbHerwem, NoAcTPOWKY HEKOTOPbLIX MapameTpoB (Hanpumep,
TOKOB cpabaTbiBaHMA 3awWwuTbl, BpeMeHU cpabaTbiBaHUA [aT4UKOB
YPOBHSA U NP.) MOXXHO NPOBOAUTL U B aBTOMaTU4YE€CKOM peXxume paboThbl.
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2.13.3 Kanu6poBka curHanoB

M3-3a pazbpoca napameTpoB UCMONb3yeMbIX AeTanen, UaMepeHne TOKOB, HaNpPsXKeHWI 1 AaBEHNs He BCeraa aABnseTcs
TOYHBIM. [1115 KOPPEKTMPOBKM 3TMX 3HaYeHun B MK4 npegycMoTpeHa pyHKLMSA NOACTPONIKK.

CB0GOAHBIN OOCTYN NOMb30BaTeNto K MEHK KanubpoBky 3akpbiT. [ns Bxoga B AaHHOE MEHI B MyHKTe “3awmrta
napameTpoB” HEOOXOAMMO BBECTU WHXEHEPHLIN naporb, Mocfe BBOA4a KOTOPOro OyAeT OTKPLIT AOCTYM K OyHKUMAM
KkanubpoBku curHanos. B okHe <10.HacTpowka> BbiGupaem nyHKT “Kannbposka AaTunkoB” 1 Haxxumaem kHornky [BBO[].

I & Vol & M 04 vion 23:14

NPUMEYAHMUE:
TOKOM3MEpPUTESbHbIE KIeLLu, HauTK KOTopble He cocTaBnseT

10. Hactponku

Tpyaa, B GOMbLUMHCTBE Cry4yaeB UMEHT LOBOSbHO BbICOKYH
NOrpeLIHOCTb, U UCMOMNb30BaTh UX B KAYECTBE 3TanOHHbIX He
pekomeHayeTcsa. [Ona TOYHOW HacTpowkm cneayert
nonb3oBaTtbcsa komnnekcamu KAT.

MacTep 6bicTpoi HacTpoiku

YCcTaHOBOYHOE MEHI0

Kanu6poBka curHanos

Bawmrta napameTpoB

Mepen npoueccom kanubpoBkM HEOOXOAMMO NMPOBEPUTL MPaBUNBHOCTb BbiOOpa AATUYMKOB TOKa M UX AMANasoH B
yCTaHOBOYHOM MeHt0. Ecnv npegnonaraetcs HACTpOMKa TOKOB areKkTpoaBuratens, peKoMeHaAyeTcsl NepenTn Ha pyvHoe
ynpaBneHue, kHornko [ITYCK] BknounTb HyHbI ABuratens M1...M3 1 BbIBECTY €ro Ha HOMUHATbHbIV PEXUM PaboThl.

G &3 ¥l i M+ 04 vion 23:14 Bbibop Homepa kaHana
. n3mepeHus
10. Hactpoiiku
M3ameHeHne 3HayeHus
mMacLTabHoro koacpduumneHTa

CoxpaHeHne 3Ha4YeHus
koadppurumeHTa

Homep
HacTpanBaemoro
KaHana

KoacbdpuumeHT
00 Kannbposku

Crapbiit
koaphULmeHT
SHadeHne, A

711.8

Hosbiii

KoadhduumeHT nocne KoapnuysHT
KanmbpoBKu /

HasBaHve 3HayeHue Tekywiero

KaHana KaHana namepeHus

@ Bbixoa 13 kannubposkn

OocTynHo 11 kaHanoB n3MepeHus:
1-6 Toku asuratenen M1(1-2), M2(3-4) n M3(5-6) no dpaszam Au C
7-9 HanpspkeHns no casam A, B, C
10,11 [aBneHue (ypoBeHb) aHanorooro gatuumka 4...20(0...20) mA

[Anana3oH 3Ha4eHUI KanMbpPoBOYHbIX
koacdhduuynentoB - (0,7...1,2).

a) PerynupoBka kaHanoB Toka 1-6

BanycTtute kanubpyembllii anekTpoaBuratenb, Haxas kHonky “MYCK”. BbiBegute HacocCHbIM arperat B HOMUHamMbHbIA
pexumM paboTbl. MofgKknunTe TOYHBIN N3MEPUTENBHBIN NPUOOP (HanpUMep, TOKOU3MePUTENbHbIE KNELLM) K KanMbpyemon
ase.

Cwunoson
nposop dasbl A (L1)

Haxxumas KHomku

/ BblbepuTe kaHan namepenus 1-2 ana M1.

MepecTaBbTe KNewm Ha NpoBoa
cneaytowen dasbl(C), Boibepute
COOTBETCTBYKLWMUIA KaHan
n3mepeHusi(2) n oTKOppeKkTUpymTe
Tok criegytoweri pasbl(C).

Crapbiit Tok la

koaphuumeHT

3HaveHune, A

11.8 )

Hosblit
koapuumeHT

Mocrne kanMbpOBKM TOKOB MOXHO
OTKNMIOYNTb 3neKkTpoaBuratenb
Hacoca, HaxaB kHorky [CTOIM].

Haxkunmas kHonkum

nobenTtecb 0anHaKOBbIX
nokasaHumn knewen n MK4.

Haxas kHoMKy coxpaHnTe

MN3MEHEHHOe 3Ha4YeHne KoadduumeHTa.

6) PerynupoBka kaHanoB HanpsikeHUn 7-9

MopgkntounTe Wynbl BonsTMETpa k knemmam nutanns N m L1 (L2, 0 °
L3) MK4 vnu BBOgHbIM KNeMMam NuTaHns wkada ynpasneHust. 9 BBogHblE KneMMbl
wkadpa ynpasneHusi
)
Haxunmas kHomku o
BbIGepUTe KaHan usmepeHus 7-9. N A(L1)

—

Crapbiit
koacphuumeHT

HanpsokenHune,Ua
3Hauexue, B [MepecTaBbTe LWyn BoNsTMETPa
Ha Knemmy crniegytollen gassbl,
BblIbEpPUTE COOTBETCTBYHOLLMNA
KaHan namepeHus un
OTKOPPEKTUPYNTE HanpsKeHue, 1
Tak Ans HanpshXeHun Bcex das.

Hoselit
koappumeHT

Haxkas KHomky coxpaHuTe

M3MEHEHHOE 3Ha4YeHne KoadpdumumeHTa.

Haxvnmas KHonku

nobeviTecb 0AMHAKOBbIX
nokasaHu sonstmeTpa n MK4 72



B) PerynupoBka nokasaHui AaT4ymkoB AaBreHus (ypoBHSA) [laTunK aaBneHvs

B paspbiB uenu curHana ¢ aHanorosoro gatimka Net [ 1 _________|
GNDA
mnm Ne2  0...20 (4...20) MA nogknoumTe MUnInaMnepmeTp.
+24VA1(+24VA2)
dP1 (dP2)
Haxxumas KHomku

“w

Bblbepute kaHan namepenns 10 unm 11 XT10

[ &9 1l & NH04

10. Hactpoiiku

toH 23:14

Mpyu Hanuuuu Tak HasbiBaeMbIX
kanmbpaTopoB curHana (Hanpumep,
P3Y-420), wynb kanubpaTtopa
noAkno4valTcsa BMeCTO [fJaTyuka
haBreHusa(ypoBHsi), B kanubpatope

3ajaeTcsd BbIXOAHOW TOK M
Haxas kHomky coxpanure AobeiiTect oAMHaKoBbIX KOppeKTMpyIoTCS nokasaHus B MK4.
U3MeHeHHOe 3HaueHue koaduumeHTa. nokasaHuii Munnuamnepmetpa u MK4

Crapeliit
koahbpuumeHT

Hosblit
koabuumeHT

Ecnuv gnutenbHoe BpeMs He HaXkumarach HU OfIHa KHOMKa, TO Mo uctedeHne 5 muHyt MK4 Boinget ns meHio “Kanmbposka”
6e3 coxpaHeHVs N3MEHEHHbIX JAaHHbIX.

2.13.4 Ucnonb3oBaHWe NapoyibHOW 3aLUUThI

[na vcknoYeHns crnyyYaeB HECAHKLMOHMPOBAHHOMO M3MEHEeHUs napamMeTpoB paboTbl KOHTpoOMnepa npegycMoTpeHa
naponeHasa 3awmTta. Mpn ee akTMBauuu, M3MEHEHVWe NapaMeTpoB YCTAHOBOYHOrO MeH0, 3anyck Mactepa 6bicTpon
HaCTPOWKN 1 KanMBpPOBKN 4aTYNKOB HEBO3MOXHO 6e3 BBOAa napons.

I B Tl & MNH 04 uioH 23:14

10.HacTponku

3awuma
omkJro4eHa

Ona paboTbl ¢ naponbHON

CocTosHne

napornbHOM 3aluThl Sawuma SaIJ.I,I/ITOIZ B OKHe <1 O-HaCTPOﬁKa> MacTep BbicTpoit HacTpoikun
eKIOYeHa BbibMpaem nyHKT “Bawwuta YCTaHOBOYHOE MeHio
napameTpoB” U HaXMMaeMm KHOMKY Kanu6poska curHanos

(BBOM)

[ &3 .l "t J1H 04 vion 23:14

10.HacTtponku

3aBogackue 3HaveHust napons - “0000”. Mpu TakoM 3Ha4YeHUU Lndp 3awmuTa

gﬁﬂf;j;‘:j:*:;ﬁy OTKMoYeHa. [ns akTuBauum 3awntbl B MNyHKTe “U3MeHUTb naponb”
nonb3oBaTero HeobXoAVMO 3aaTb CBOW 4-X 3HaYHbIN LIMPOBOW KOf.
Cratyc 3a : OTKJIHOYEeHa « »
e s Mocne BbiBopa NyHKTa “UaMeHUTL Maponb’ U HaxaTus kHonku [BBO[] Ha
Mapone : He 3apaH

3KpaHe OygeTt oToGpaXeHO OKHO BBOAA Naponsi.

MameHeHue TekyLlen

un bl Naponsa
®p P [Nocne BBoga Bcex Lnp 1 HaXxkaTnsa KHOMKN

Mepexon k crieaytoLueii / [BBO[] naponb 6ynet coxpaHeH .
npeabiayuien umdpe

Mocne BBOAA Napons nonb3oBaTenb MOXET BbIOpaTb MyHKT “BkniounTs 3awuty” n HaxaTb kHonky [BBO[]. 3awwmTa
OynoeT akTmBMpoBaHa. Ecnn nonb3oBaTenb He akTMBMPOBAn 3awmTy NOcrne U3MeHeHUs naponsi, TO OHa aBTOMaTUYeCcKu
BkrtounTca vepe3d 10 MuHyT. Mpy NonNbITKE M3MEHUTL YXe CyLLEeCTBYIOLMIA Naposb, nonb3osartento Gyaer npeanoxeHo
CHayana BBeCTM CTapbli Maponb, a 3aTeMm, eCnu CTapblii Naporb BBeAEH NPaBUIIbHO, HOBbIN.

= & F.al & M 04 nion 23:14

Beegute naponb

10.HacTpoiiku

[nsa cHATUS 3awwuTbl HEoBXoaumo

BbIGpaTh MyHKT “OTKMIOUMTL 3awuTty” u
T— HaxaTb kHonky [BBO[]. Bam 6yner 0
MpeanoXeHo BBECTW Naporb.
Craryc 3awuTbl : BKno4eHa
Mapons : 3apgaH

Ecnv naponb BBeAEH NpaBunbHO, 3auuta byaet cHata. CTaHOBUTCS JOCTYNHO peAakTMpOBaHME NapaMeTpoB.

Ecnuv B TeyeHre 10 MMHYT He Haxumanach HM ogHa kHonka MK4, 3awmta asTomatnyecku aktuBmpyetcs. [0ns nonHoro
OTKIMOYEHMSA 3aLMUTbl He0OX0AMMO 3aaaTb HOBbIN Naponb -“0000”.

Ecnu Tekywmn naponb yTepsiH, COpoc TekyLlero napons MOXHO NPOU3BECTU C NMOMOLLIbIO CepBUCHOTO napons. Ero
MOXXHO NMONyYnTb B Cry6e noaaep>Kkv NpeanpusaTUa-m3roToBUTeNS.

Mpu 3agencTBoBaHHONM 3awmuTe GNOKMPYETCH M3MEHEHWE NapamMeTpoB TOMbKO C knasuatypbl MK4. N3meHeHue
napameTpoB no nuHum ceasm ( RS-485, npotokon ModbusRTU/ASCII) octaeTcsa 6e3 orpaHu4eHui.

73



2.14 ABapuiiHble cuTyauuu U UX UHOMKaUUA

Mpu pabote MK4 MOXeT BO3HUKHYTb ps aBapuUinHbIX CUTYaLWI, KOTOPbIE pa3aeneHsbl Ha ABe rpynnbl. ATo obLme aBapuu,
B pesynbrate BO3HWKHOBEHWSI KOTOPbIX MOMHOCTLI0 OCTaHaBNMBAETCsl paboTa HACOCHOW CTaHUUW, 1 NoKarnbHble aBapun
oTAenbHbIX ABUraTenen n ycTporucTea NaBHOro nycka (ecnv oHo Ucnonb3yeTcs B paboTe).

Mpu BO3HMKHOBEHMM 06LLel aBapum MK4 aBTOMaTUYeCKM BLIKIOYUT BCE HACOChl M NMepeaeT B PeXuM aBapuiHOIO
ocTaHoBa. [locne BoCCTaHOBMNEHUSI CUrHAMOB, MO KOTOPbIM MPOM30LLIIa aBapus U(MNKU) MO OKOHYaHWIO BPEMEHW BbIOEPXKKM
MK4 nepeiiget Kk HopManbHOMY pexumMy paboThbl.

Mpu cpabaTbiBaHUK 06LLEeN aBapun Ha nepegHen nanenn MK4 saroputcs OHCTEO VIIPABIIEHMS
namvna “ABAPUA” n GypeT BknroYeHa NpepbiBUCTas 3ByKOBas CUrHanu3aums. M SAATE!
3BYK MOXHO OTKMOYUTb, HaxaB kHonky [CTOI]. Takke bGyoeTt BKNOYEHO O4HO
13 yHuBepcanbHbix pene K1 ... K10, ecnu B ycTaHOBOYHOM MeHIO BhibpaHa N A asarud,
yHKUMS 3TOro pene - "ABapuiiHbI cuTyaumus”. S

B ¥l & M 04 anp 23:14

Ha nHgukatope 6ynet otobpaxeH akpaH ¢ MHopmaLmeli o6 aBapun. B

1.Coctositne OkHe OyneTt ykasaH Ko aBapuv, BPeMsi BO3HMKHOBEHUS aBapun U BpeMs
ABapuiHble cuTyauum cbpoca gaHHOM aBapun.
04.06.2023 11:10 Ecnn 6bin ycTaHOBMEH oovH U3 aBTOMaTUYeCKUX pPexunmoB, OyaeT
Er.02 MNMoHwXeHMe HanpsiKeHust ocyLecTBeHa 3anuch TekyLlen owmnbkm B XKypHan asapui. lNpocmoTpeTb
Bpewms cbpoca: ero MOXHo B akpaHe <11.)KypHan aBapun> B nto6oi MOMEHT BpemeHu. B
yepe3 03 MuH. 05 cek. pexume py4Horo yrnpasneHus 3anucu asapum B XKypHarn He Oyaer.

Ecnn 6bin pexum pyyHoro ynpaeneHus, To niobas aBapus Oyper cbpolweHa HaxaTtvem kHonku [CTOIM] wnu
nepeksitoYeHneM B aBTOMaTUYECKUI pexxuM. YHuBepcanbHoe pere K1...K10 (ecnv oHo HacTpoeHo Ha cobbiTve “ABapuHas
cutyaums”) byaert oTknodeHo, namna “ABAPUA” noracHer.

YcTaHOBOYHOE MEHI0

Hacrtpoiika Bxoaos 1-8

B aBTOomMaTuveckom pexume pa60Ta CTaHumnn 6y,£|,ET npoaoJnkeHa
nocre OKOHYaHNA BpeMeHU BblOePXKN, 3ajaHHOIo B yCTaHOBOYHOM MEHH0.

Hactpoiika Bx008 9-1  MakcumanbHoe Hanpsikerme, B
TlapameTpbl alyTsl MuHUMansHoe HanpsbkeHue, B
Asyratens M1 Mepekoc No HanpsikeHuio, B
KOHTpOJ'Ib napamMmeTpoB CeTU NpoBepAeTcda nepnoanyeckun, Kak nepen
BKITOMEHMEM ftoboro aBuratend, Tak u BO BpeM4a nx pa6OTbI. [eiicTeure npu aBapuitHOM ypoBHe

[aHHble 06 aBapumn xpaHaTcs B aHeproHe3dasuncmon namaTu (M3Y) MK4. [Npu BbIkNOYeHU NUTaHUS CTaHLMK aBapus
cbpoweHa He ByaeT. Heobxoammo goxaarbes BpemeHu copoca, oTobpaxeHHoro Ha akpaHe <1.CocTosiHue>.

Tak kak npyu obpaboTke aBapuHbIX CUTyaLMA UCMOMb3YOTCS BCTPOEHHbIE Yackl pearnibHOro BpeMeHu, criegute 3a
npaBUbHOCTbIO 0TOBpaxaeMoro BpeMeHu 1 Aatbl. OToO 0COBEHHO aKkTyarnbHO, eCcrn 3afecTBoBaHa PyHKLMSA OTNpaBku
KOPOTKUX TEKCTOBbIX COOOLLEHMI (Sms) Npu aBapusx. [Nonb3oBaTtento OyaeT oTnpaBieHo SMS C HEKOPPEKTHLIM BpeMEHEM U
AaTon aBapuu.

Tabnuua 4
aB};opﬁl/m OnwncaHne aBapum CpaGBaQEI“IAB:HVIFI, npol;g;ﬂﬂ?amﬂ
CeKyH[

Er.00 | Owunbo4Hble gaHHble B M3Y Mpu BKrioveHin MK4

Er.01 | HenpaBunbHoe YyepegoBaHue unum oTcyTcTBue gas

Er.02 | Mosbiwenune HanpsxeHuns (U Bbile ycTaBku “Makcum.HanpshkeHne”) 15

Er.03 | MoHmxkeHne HanpsbkeHust (U Huke ycTasku “MuHum. HanpskeHne”) 15

Er.04 | Mepekoc a3 no HanpskeHuo (AU Beilwe yctasky “Tlepekoc no Hanp.”) 10

Er.05 | CpabaTbiBaHMe Bxoga BHelLHew aBapun (E.Error) 0.5

Er.06 | BHyTpeHHssa aBapua MK4 (HapylweHue ceasu c usmepuTt. Mogynem) 2.5

Er.07 | Otka3 yacoB peanbHoro BpemeHu (RTC) 5 MocTosHHO

Er.08 | brniokupoBaHbl Bce paboyme HacoChl (onacHOCTb 3aTonseHuns) 1

Er.09 | TanmayT coeamHenus c MK (anutensHoe Bpems Het 3anpocos ot 1K) 0..600*

Er.10 | Otkas ocHoBHOro (u/wunu pesepsHoro) gatyuka 0...20 (4...20)MA 25

Er.11 | MNepenuB (cpaboTan gaTyvk aBapuitHOrO YpoBHS)

Er.12 | MNpeBbllweHne NPOaOIHKUTENBHOCTN BpEMEHM paboTbl HACOCOB 0...240 mun*

* U3meHsiemcs 8 ycmaHo804YHOM mMeHio MK4.

» [pu cpabaTtbiBaHun aBapun Er.01 “HenpaBunbHoe YepenoBaHue unu otcytcteme as” npu BknoveHun MK4 - ero
pabota 6ynet octaHoBneHa. Heobxoammo BbiknounTe MK4 1 n3MeHUTb MopsiAoK MOAKMHYEHMS nuTawmx ¢as. dTta
oLmbKa Takke OyaeT BO3HMKATb NPU BKIOYEHNUMW, ECMW HanpsXeHue kakon-nnbo dasbl meHee 50 BONbT.

« [Npun cpabatbiBaHum Bxoaa “BHelwHasa aBapus’(aapus Er.05), ecnv oH 3ageiicTBOBaH B yCTAHOBOYHOM MEHH0, paboTta
OynoeT npekpalleHa 40 CHATMSA curHana aBapum U(Mnm) oKOH4YaHKs BpEMEHU BbIAEPXKKMN. Y JaHHON aBapun eCTb CBOE BPEMS
BblAEPXKW. Ecnv Bpems BeigepKKn HyneBoe, nepesanyck Npon3onaeT cpady Nocre CHATUS curHana aBapuvu.

« [Mpu cpabaTbiBaHMm owinbkm Er.07 “OTkas yacos peanbHoro BpeMeHn” pabota 6yaeT ocTaHOBEHA 0 BOCCTAaHOBIEHNS
HOpMarnbHOW paboThbl YAcoB.

 [Npu cpabaTbiBaHun aBapumn Er.09 “TaimayT coeamHenus ¢ MNK” - Bce ABuratenu OTKMOYaOTCH, U Yepes 3afaHHoe
Bpemsi Bblaepkku nocne aBapun MK4 nepexoguT K LUTATHOMY pexunmMy paboTbl.

 [Npu oTkase paboyero 1 pe3epBHOro (eCnv OH 3a4aH B yCTAHOBOYHOM MEHI0) aHaNoroBoro Aatyvka AaBneHust (YpoBHS1)
(owmnbka Er.10) B aBTomatnyeckom pexume, pabota GyaeT oCcTaHOBMEHA [0 BOCCTAHOBMIEHUS curHana ¢ paboyero unu
pes3epBHOrO AaTyuKa unv nepexona Ha py4Hoe ynpaerneHuve.
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Mpu cpabaTtbiBaHun aBapuun Er.11 “MNepenue (cpabotan faTyvk aBapuiiHOMO YPOBHS)” BO3MOXHO BbIOPaTh HECKOMbKO
BapunaHToB OTpaboTKM aBapum:
-Bkrro4ums 8ce Hacocbkl(emecme ¢ pe3ep8HbIMU) OO OrOPOKHEHUS;
-Bknroyumb ece Hacocbl(emMecme ¢ pe3epeHbIMU) Ha 3adaHHOe 8peMsi;
-AgapuliHbili 0cMaHos;
-Huuyezo He Oenamb;
-Bknroyums mornbko paboyue(6e3 pe3ep8Hbix) 00 OMOPOXHEHUS;
-Bknroyums mornbko paboyue(6e3 pe3eps8Hbix) Ha 3ad0aHHOE 8peMms.

Mpn cpabatbiBaHny aBapun Er.12 “lMpeBbilueHne nNpogormKMTENbHOCTM BpemMeHn paboTbl HAacoCoB” Bce ABuratenu
OTKITIOYaloTCH, 1 Yepes 3afaHHoe BpeMs BblAepKu nocne asapun MK4 nepexogut K LUTAaTHOMY pexumMy paboThbl.

B cny4yae c60s gaHHbix B M3Y pabota MK4 6yaet octaHoBneHa. Heobxoanmo HaxaTb 1 yaepxusaTtb kHonky [BBO[] o
ONVTENBHOTO 3BYKOBOTO CUrHamna. byayT aBTomaTnyeckn ycTaHOBMEHbI 3aBOACKME HacTponku u MK4 nepeviger B pexvm
nNporpaMMMpoOBaHUS AN KOPPEKTUPOBKN 3HAYEHNI NapaMeTpOB.

[Mpn BO3HMKHOBEHMN HEKOTOPBIX OBLLMX aBapuii BO3MOXHO MPOAOIDKUTL paboTy HacOCHOW CTaHUMU B aBapUHOM
pexume. K Takum aBapusim oTHocsaATcs: Er.05 “CpabatbiBaHve Bxopa BHelwHen aapuu (E.Error)” n Er.10 “OTtkas
aHanoroBoro gatynka 0...20 (4...20)mMA”.

Mpu aBapum 05 “CpabaTbiBaHMe BxoAa BHewwHel aBapum (E.Error)” Bo3MOXHbI jBa BapuaHTa:

a) ABapuiiHbIN OCTaHOB CTaHLUMMK C BbIAEPXKKOW BpeMeHu - paboTa cTaHumm GrokvMpyeTcst 4O OKOHYaHUS BPEeMEHM
BbIOEPXKKM MOCIe 3TO aBapun 1 CHATUSA curHana E.Error. 310 Heo6XxoaMmMo NpUMeEHUTb, Hanpumep, Npy UCMob30BaHUK
[aTYMKOB 3aTOMMEHNS MalLMHHOrO 3ana, Npu cpabaTbiBaHUM KOTOPbIX HEO6X0AUMO OCTaHOBUTL paboTy 06opyA0OBaHNS.

6) BkntounTb BCe paboume Hacochbl A0 CHATUS curHana - Bce paboune Hacocbl OyayT BKITHOYEHbI OO CHATUSA curHana
E.Error. 3To npuMeHsieTcsi, Hanpyumep, Anst SKCTPEHHOTO OMOPOXXHEHUST EMKOCTU MW OPEHAXHOTO NpUsIMKa No curHanam
BHELLHEl aBTOMaTUKK.

YcTaHOBOYHOE MEHI

Hacrtpoiika Bxopos 1-8
Hactpoiika Bxonos 9-

BapuaHTbl 0TpaboTku AaHHOW aBapum 3a4atoTcs B YCTAHOBOYHOM MEHHO
B pasgene “lapameTpbl 3awmThbl”.

[eiicTeue npu oTkase AaTumka AasneHns

T1apameTpb! salunTel Bpemsi paboTbi Hacoca npy asapui [
Heuratens M1 SIEVEESLE Rt [ Aap. ocTtaHoB ]
[evictere npu BHeluHel asapun

Bpewmsi Bbigepxku nocne BH. aBapuu, MuHyT =
ol

Mpunasapum 10 “OTka3 aHanorosoro gatuunka0...20 (4...20)MA”. BO3MOXHbI CrieayoLL e BapuaHTbl:

a) ABapuiHbIi OCTaAHOB CTaHuuMn - paboTa cTaHumMn GrokvMpyeTcs OO0 BOCCTAHOBMEHWUS curHana pabodero wmm
pe3epBHOro AaTyuka.

6) MocTosiHHOe BkNtoveHMe nepsoro paboyero Hacoca. Hacoc GyaeT BKMOYEH 40 BOCCTAHOBIEHWS curHana paboyero
WV pe3epBHOIo AaTymKa Uim oTKINYeHNs AaTynka obLero “cyxoro” xoaa.

B) BkntoveHune nepsoro paboyero Hacoca no Tanmepy. Hacoc 6yaeT nepuognyecky BKNo4aTbCs Mo BPEMEHM, 3a4aHHOM
nonb3oBaTtenem B yCTAHOBOYHOM MEHIO 4O BOCCTAHOBIIEHWS CUrHana paboyero unm pesepBHOro Aatyvka Unm oTKMHYeHNs
Aartymka obLero “cyxoro” xoaa.

r) Mepuoguyeckoe BKOYEHNE NepBOro paboyero Hacoca No AVCKPETHOMY AaTyuKy aBapuIHOIO YPOBHS (Nepenvs) 1
Tanmepy.

Mpu opeHaxe Hacoc OydeT BKMOYATLCA Ha 3afjaHHOe nonb3oBaTenieM BpeMs (Bpemsi BKMIOYEHHOrO COCTOSHUST) Npu
cpabaTbiBaHWM OUCKPETHOrO AaTyMka aBapuHOTO YPOBHS OO BOCCTaHOBMEHWS curHana paboyero unv pes3epBHOMO
Aatyvka. Ecnu no okoH4YaHun BpemeHu paboTbl Tanmepa curHan nepenvea He CHST, HAacoC MPOAOIMKUT paboTy, Taimep
OyneT nepesanyLieH. Ecnu curHan nepenvea CHAT M UCTEKIO BpPeMs TaiMepa, Hacoc ByaeT OCTaHOBMNEH A0 O4epPeaHoro
cpabaTbiBaHWA cMrHana nepenusa.

MNpu HanuBe Hacoc Byder cpasy BKMOYEH A0 cpabaTbiBaHWM AUCKPETHOrO AaTyvka aBapuinHOro yposHs. [locne
cpabaTbiBaHWs [aTyvMKa aBapuUMHOTO YPOBHS HAacOC OTKIHOYaeTCs W BblAEPXMBAETCH naysa Ha BpeMsi OTKIMHYEHHOro
cocTosiHus. Ecnnm nocne okoHYaHWsi BpEMEHW OTKIMIOYEHHOrO COCTOSIHUSI CUrHam mepenuBa OCTarcs, HacoC OCTaHeTCs
OTKIMIOYEHHbIM, Tavimep OyaeT nepesanyLlleH. Ecnu curHan nepenvea CHAT, HAacoc ByaeT CHOBa BKIOYEH 40 04epeaHOoro
cpabaTbiBaHWs cUrHana nepenusea.

Ecnn OnckpeTHbI JaTyvK aBapyAHOIO YPOBHSI He 3a4eicTBoBaH (pyHKUmMsA Bxoda - “[aTunk aBapuUMHOrO ypoBHS” He
3aaHa HU Ha ogHoM 13 BxoaoB DI.x) B yCTaHOBOYHOM MEHI0, TO MpwW OTKase AaTyvka AaBreHus NPoM30onNaeT aBapuiiHbIni
OCTaHOB CTaHLMW O BOCCTAHOBMEHNS CUrHamna aHanoroBoro Aatyuka.

ABapWiHbI OCTaHOB
[leficTaue npu oTKaze MocTosiHHOE BKMtOYEHWe NepBoro pab. Hacoca
P [Bkntouenme nepsoro pab. Hacoca no Tanmepy |
BapuaHTbl 0TpaboTku RaT4MKa AABNEHNA(YPOBHA) | "Honon oy mioueme nepeoro pab. Hacoca
JaHHOM aBapun 3ajalwTcs B Mo AaTuvKy aBapuMHOTO YPOBHS 1 Taumepy

yCTaHOBO4YHOM MEHIO B pasfiere Bpemst BKITHOYEHHOO COCTOSIHUSA,
“MapameTpbl 3aLLMTLI". MuHyT: 1 ... 60

15
Tanmep paboTbl Hacoca npu

OTKase aaryvka AaBneHns Bpems oTKNoYEHHOro COCTOSHNS,
MUHYT: 1 ... 60

15

Mpn cpabaTbiBaHMM Takmnx aBapui (6e3 aBapunHoro octaHosa), namna “ABAPUA” Ha nepenHen naHenn MK4 6ynet
muratb. Takke OyaeT BKIMOYEHO 0AHO M3 yHMBepcanbHbIx perne K1 ... K10, ecnu B ycTaHOBOYHOM MEHHO BbiGpaHa hyHKLMS
aToro pene - "ABapuiiHbiii paboTa”. 3anvcu aBapuiiHoi paboTel B XKypHarn aBapuii He OyaeT.

Ha akpaHe <1.CocTosiHMe> B CcTaTyCHOW CTpoke OyadeT BbiBeaeHo coobLueHne 06 aBapuiiHon paborte.
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ABapuiiHble cuTyauuu gBuratenemn

\r\ [Mpy BO3HUKHOBEHUWN aBApPUMAHOW CUTyaLMU OOHOTO WM HECKOIbKMX
asuratenen, MK4 aBTomatnyecky BbIKMOYMT pene ynpaesneHvs asuratenemM
AR aBTOMA K1 umnmn K2 (K3,K4 gns M2; K5,K6 ana M3). Ha nepegHein nanenn MK4
3aroputca namna “ABAPUA” HencnpasHoro Hacoca.
Ha nHgukaTope B akpaHax <3. Hacoc 1>, <4. Hacoc 2>, <5. Hacoc 3>,
OyneT oTobpaxeHa uHdopMauust o6 aBapuun. B okHe OyaeT ykasaH kog
aBapuu, Bpemsi BO3HUKHOBEHUS aBapum 1 BpeMsi cOpoca AaHHON aBapum.

N & .l s N+ 04 wion 23:14

Ecnn 6bin yCTaHOBNEeH OAWH M3 aBTOMAaTU4YEeCKUX pPEeXnMoB, 6yueT
ocyulecTBrieHa 3annchb B )KypHan aBapui. NMpocMOTPETb Er0 MOXHO B 3KpaHe

<11.)KypHan aBapui> B noO0N MOMEHT BpemeHu. B pexume pyyHOro AsapuiiHble cuTyaunn
ynpasneHus 3anucy asapum B KypHan He 6yaer. 05.06.2017 07:20
Ecnn Gbin pexvm pyyHOro ynpaereHusi, To aBapusi Gyaoet cOpolleHa Er.02 lNoHwmxeHne Toka
HaxaTtmem kHorku [CTOI] unu nepeknovyeHnemM B aBTOMATUYECKUIN PEXUM. Bpewms cbpoca:
TNamna “ABAPWSA” noracHeT 3Toro Asuratens noracHer. uepe3 04 MuH. 45 cek.

[aHHble 06 aBapumn XpaHATCA B aHeproHesasmcumon namaTt MK4. Mpu BbIknioYeHUn nuTaHna aBapus copolueHa He
Oyanet. Heobxoammo noxaatbesa BpemeHu copoca, oTobpaxkeHHoro Ha akpaHax <3. Hacoc 1>, <4. Hacoc 2>, <5. Hacoc 3>.

Tak kak npyu 06paboTke aBapuiiHbIX CUTyaLMIN UCMONb3YOTCA BCTPOEHHbIE Yackl peanbHOro BpeMeHu, crieauTe 3a
NpaBuIbHOCTLIO OTOBpaXkaeMoro BpeMeHn 1 Aatbl. ATO 0COOEHHO akTyanbHO, ecrnv 3afecTBOBaHa PyHKLMSA OTNpaBKu
KOPOTKUX TEKCTOBBIX COOOLLEHMI (Sms) Npu aBapusx. [Nonb3oBaTtento OyaeT oTnpaBrieHo SMs C HEKOPPEKTHLIM BpeMEHEM U
AaTon aBapuu.

B aBTOoMaTtuyeckoM pexume paboTta Hacoca OymeT npoaorkeHa YCTaHOBOYHOE MeHIo
nocrie OKOHYaHWs BPEMEHW BbIOEPXKU MOCne aBapuu, 3a4aHHOMo B
YCTaHOBOYHOM MEHIO.

KoHTponb napamMeTpoB NpOBEPSIETCS MEPUOAMUYECKU, KaK nepesn

BKITHOYEHMeM Moboro ABuratens, Tak u BO Bpems nx paboTbl.

Hacrtpoiika Bxopos 9-16

lapameTpb! 3aLLTb! KonuyecTBo nyckoB B yac
Asvratens M1 Bpemsi Griokup. MyckoBOro Toka, ¢

-
Heuratens M2 Bpemsi cpabaTbiBaHus aaapm

BpeMﬂ BbIAEPXKKW nocne asapun, MUH

Bpewms cpab. aBap. curHana Hacoca, ¢

Tabnuua 5
Kon Bpews Korna
OnwncaHne aBapum A
aBapuu p cpabaTbiBaHus, NpoBEpSIETCS
cekyHA,
Er.01 | MNoBbiweHue ToKa (I Bbilwe ycTaBku “MakcuManbHbIi TOK”) 1..15%
Er.02 | MoHuxeHune Toka (I Huxe ycTaBku “MUHUMANbHBI TOK”)
Er.03 | MNepekoc a3 no Toky (al Beiwe ycrasku “[Nepekoc no Toky”) 10 Mpy paGotarowem
asurartene
Er.04 [Buratens 6rokvMpoBaH Npu YacTbiX aBapusax
) (NpeBbILLEHO KONMYECTBO pa3peLLeHHbIX aBapuii 3a TEKYLLUIA Yac)
Er.05 | lNpeBbllLeHME KONMYECTBA NYCKOB B Yac Mepea 3anyckom
Mo *
Er06 [Mony4eH aBapuiHbINA cuUrHan Hvacocia o ) 160 MocTosHHO
(cpabotan Bxop DI.x HacTpoeHHbIN kak “ABapuiiHbii curHan Hacoca X )
Er.07 | 3ambikaHue (yTeyka) Ha koprnyc o6MOTOK aneKTpoaBuraTens lNepen 3anyckom
Er.08 | MNeperpes asuratens 1..60%
MocTosiHHO
Er.09 | HencnpaBHOCTb TepMogaTymnka gBuratens (o6pbie unm k.3aMblkaHue) 2

* Usmensiemcs e ycmaHo8o4yHOM mMeHo MK4 0ns kaxdozo dgueamens.
I1od epemeHem cpabambigaHus criedyem noHUMams nepuod epeMeHuU, 8 meyeHuUe KOmopoeo HEMpepbI8HO MpUCymcmeyem cugHan asapuu.

Mpu cpabaTtbiBaHun aBapum “BriokMpoBka paboTbl Npu YacTbix aBapusix” (owmbka Er.04), pabora 6yaet octaHoBneHa o
BbIKIMIOYEHNS MUTaHNs KOHTPOMepa, Nepexoia Ha py4Hoe ynpasneHve nnv nocTynneHnst komanabl copoca no RS-485.

¢ [lpu cpabaTbiBaHun owmnbkn Er.05 “IpeBbilLieHne KonmMyecTBa NycKoB B Yac” - 3anyck ABuratens GnokvpyeTtcs 4o
MNCTEYEHNS TEKYLLEro Yaca unv nepexoga Ha py4Hoe ynpasneHuve.

Mpu cpabatbiBaHun owmnbkm Er.07 “3ambikaHve(yTedka) Ha kopryc” BKNtodeHue asuratens obrnokvpyetcd. [Nocne
OKOHYaHWsi BpEMEHU BOEPXKKM Nocne aBapum ByaeT npeanpuHsiTa nonbiTka nepesanycka.

e lMpun cpabatbiBaHun ownbkn Er.08 “lNeperpes pasuratena” pabota Oyaer ocTaHOBNeHa [0 OCTbIBAHUSA
anekTpoaBuUraTtensi.

e lMpu cpabatbiBaHun owmnbkm Er.09 “HeucnpaBHocTb TepmogaTtyvka apuratens” pabota OyaeT ocTaHoBneHa A0
BOCCTaHOBMEHWS HOpMarbHOro curHana garyvka PTC. Heobxogumo npoBepuTb CONPOTUBIEHME UCMOMNb3yeMOro AaTvuka u
LLenoCcTHOCTb coeauHeHuii. NMoapobHee - cm. N.2.9.4 [laTymky Temneparypsbi.
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B niobom u3 pexumoB paboTbl
NOCTOSAHHO BejeTcA npoBepka
aBapuUiHbIX CUTyaLmnn.

[Mpy BbIKMIOYEHHOM ABUratene npu 3. HACOC 1
BO3HWKHOBEHUW aBapuAHOrO curHana

L}
HauMHaeT muraTtb ceetoauon “Asapust” 'Iilllgl
[JaHHoro iBuraTens. .

MHuaukauua asapun u Bpems A [C.XDN|
BbIAEPXKK/ MOCNe aBapun B aBToMa- [~ --m & e san

Tn4yeckom pexume cbpacbiBaeTcs \/
onepatopoM nocrie nepexofa B py4HON

pexum HaxaTtuem kHonku “Crton” MonyyeH aBapyiHbIN CUrHan ¢ Hacoca.
aBapuINHOro Hacoca. Ceetoguop “ABapusa” aTOro Hacoca MUraer.

V.l & MNHO04 anp 23:14

HOBASI ABTOMA

Wwww.new-automatiy's.

PABOTA . . Al
=

Mpu Bo3HMKHOBEHMY aBapuii 01 “ToBbiweHne Toka” n/unm 02 “ToHnXeHne Toka” BO3MOXHO 3a4eiCcTBOBaTh PYHKLMIO
pEBEPCUBHOIO BKITlOYEHUE ABuratens. 3To ObIBaeT HY>XHbIM, Hanpumep, Npu BO3HUKHOBEHUW 3acopa Kpbifib4aTku unm
pabouyer kamepbl Hacoca. Cpasy nocrne aBapun NPou3BOANTCS KpaTKoBpeMeHHOe obpaTHOe BKIOYEHME, MPU KOTOPOM
Kamepa Hacoca Wnu KpbinibdaTka BO3MOXHO OCBOOOXOaeTcsi OT mMycopa 0e3 BMellatenbcTBa OOCNyXMBaMOLLErO
nepcoHana.

MoppobHee -cm. 2.5.1 BapuaHTbl BKIKOYEHNSI HArpy3Ku.

Bo3amoxkeH npuHyauTenbHbIn cOpoc aBapum no fimHum ceasm. COpoc NponcxoamT nyTem 3anvcu 3HadeHuns 1 B pernctp
COCTOSIHUS AUCKPETHbIX BbIxogoB no agpecy 008 "COGpoc aBapun”, onucaHHoro B gokymeHte “MK4.Cneuyugpukayus
npomokousia Modbus”.

Takke BO3MOXEH MPUHYAUTENbHBLIA COPOC aBapun OTAENbHOW BHELLUHEW KHOMKOW, MOAKMYEHHOW K OZHOMY U3
cBobogHbIx Bxogos DI.1 ... DI.11. [ns 3aToro B yCTaHOBOYHOM MEHK HeobxoauMmo npucBouTb nobomy cBobGogHOMy
anckpeTtHomy Bxogy DI.1 ... DI.11 cpyHkumio “KHonka Copoc aBapun”.

MK4 Mpu ncnonb3oBaHUsA oaNHOYHON KHoMKkM [COpoc aBapwum], NOLKIHOYEHHOM,
Krorka Xt9 Hanpumep, K anckpeTHomy Bxody DI.7, B ycTaHOBOYHOM MeHo [Hacmpolika
[Cbpoc asapuu] [ NeET | exodoe 1-8] --> [CuzHan Ha exode DI.7] ameHWTe 3HaueHue Ha " KH. C6poc
DI.6 aeapuu".
DL.7 Mpu KPaTKOBPEMEHHOM HAXKaTUM 3TOW KHOMKW B PyHHOM WM aBTOMATUHECKOM
DI.8 pexume npousonger cbpoc BCEX TEKyLUMX aBapuiHbIX CuUTyauun, 3a
GNDA UCKMIOYEHMEM paa CriyyYaes, NPy KOTOPbIX COPOC HE BO3MOXEH.

Tvn KOHTAKTOB BXO40B

Tun KOHTaKTa KHOMKWM (HOPMarnbHO Pa3oMKHYTbIA MK
HOPMarnbHO 3aMKHYTbI) MOXHO 3ajaTb B MYHKTe
yCTaHOBOYHOrO MeHto [Hacmpolika exodoe 1-8] -->
[Tun koHmMakmoe exodoe].

KHonka “C6poc aeapuu”,
H.3. KOHmMakm,

C6poc npou3solidem npu
pa3MblKaHUU KOHMakma

3 4
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3 PEKOMEHOALMKX MO NOAKNKOYEHUIO
3.1 MecTopacnornoxeHue U MapkKUpoBKa KnemMm
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il (00| (O O

TA4
TA3

L
-A1

= [ms

= |2
T A

MRAS3

MRA2

MRA1

C (L3)
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TAS

TA4

TA3

TA2

~N|o|o|s|w|nd|= X

TA1

GNDA

DI.1

DI.2

DI.3

Dl.4

DI.5

DI.6

DI.7

DI.8

ole|x|N|o|a|hw[v]= X

DI.9

-
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DI.10

Y
\S]

DI.11

X

GNDR

Al+)

WIN |~

B()

PTCA1

PTC2

PTC3

INIS [NIINES

GNDA

XT6 [K
TUHUN KOHTpONS 1 GNDA O6wwin (-24B), COEAUHEH C HEUTPATbIO
COMNPOTUBIEHNS U30NSALNN 2 dP1 CurHan ¢ ananorosoro aatymka 1 (4...20/0...20 MA)
Asuratenen M1...M3 3 +24V1 MuTaHne aHanorosoro gatyunka 1 (+24B, 45 MA)
Moagon 4 dP2 CurHan ¢ aHanoroBoro gatuuka 2 (4...20/0...20 mA)
nuTaLWmnX 5 +24\/2 MuTtaHve aHanoroBoro aaTtymka 2 (+24B, 45 MA)
pas 6 OBy (-24B),
Mutanne MK4 7| GNDA COEQVHEH XT7 [K
Hertitpanb, coeguHeHa c C HEUTPATNbIO
06wum nposogom GNDA I_ 11 K1.1  (H.0)
K1 g C_ 2| K1.2 (H3)
. N 3| K1.3  (06w.)
O6wwuin gatunkos Toka, COEOQUHEH C HEUTPANBIO 2 K21 o)
M3: [aTumk Toka dhasbl C(L3) K2 IX I_ L5 K2.2 (H'al)
M3: Jatuuk Toka chassl A(L1) C_ 5 K2-3 (OGI..Ll.)
M2: Aatymnk Toka cpasbl C(L3) - -
M2: Qatuuk Toka dhasbl A(L1) XT8 |K
M1: flatuuk Toka asbl C(L3) I_ 1] K3.1  (no0)
M1: Oatuuk Toka chassl A(L1) K3 g C— 2| K3.2 (H3)
3| K3.3 (ofuw.)
I_ 4|1 K41 (Ho)
O6Lwmit (-24B), COEAUHEH C HEUTPATbIO K4 |$ C_ 5| K42 (n3)
Ouckp. Bxog 1 - aatuuk “YposeHb 1" — 6| K4.3 (o6w.)
[Ouckp. Bxoa 2 - gatyuk “YpoBeHb 2" XT9 [K
[Ouckp. Bxoa 3 - gatyuk “YposeHb 3"
« " 1 K5.1 (o)
[Ouckp. BxoA 4 - gatyuk “YpoBeHb 4 |_
o K5 2| K5.2 (H3)
[Ouckp. Bxoa 5 - gatymk ABapuHOro ypoBHS C L [31K53 (oom)
[vckp. Bxoa 6 - AaTymK(-1) OXpaHHON CUrHanu3aumm 2 K6-1 =l
[Ouckp. Bxog 7 - curHan “BHewHee ynpaenexue” (E.Run) I_ - (o)
« . K6 5[ K6.2 (H3)
Iuckp. Bxoa 8 - curHan “BHewwHsia aBapus” (E.Error) C
P . » 6 [ K6.3 (0bu.)
Ouckp. Bxoa 9 - curHan nepekntoyartens “PyyHon/AsTomar
[uckp. Bxof 10 - UMNYMbCHBI CUrHaN cYeTuYMKa Boab! XT1JK
Ouckp. Bxoa 11 - UMNYNbCHBIVA CUrHanM anekTpocyeTymka I_ 1| K7.1 (o)
K7 g 2| K7.2  (H3)
C— 3| K7.3  (obw.)
O6Luuit (-5B) RS-485 (slave) [ 4| K81 (o)
TNvHns A Cc raanaquef:Kom K8 |$ 5| K82 (n3)
Muns B PasBA3Kon il 6] K8.3 (o6,
XTMK
B I_ 1 K9.1 (o)
XOAbl AATYMKOB TemnepaTypbl | |
Tvna PTC (Mnn TEPMOKOHTaKT) K9 l$ C 21 K9.2 (a)
neuratenen M1...M3 13| K9.3 (06w,
O6Lwwi AaT4mMKkoB Temnepatypsi (-24B), |_ 4] K101 (uo.)
COEOVHEH C HEUTPATbIO K10 C— 5[ K10.2 (H3)
6 [ K10.3 (o6w.)
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KoHTakTbl
YHUBepcanbHoro
pene K1

KoHTakTbl
YHUBepCcanbHOro
pene K2

KoHTakTbl
YHUBepcanbHoro
pene K3

KoHTakTbl
YHUBepCcanbHOro
pene K4

KoHTakTbl
YHUBepcanbHoro
pene K5

KoHTakTbl
YHUBEpCanbHOro
pene K6

KoHTakTbl
YHUBEpcanbHoOro
pene K7

KoHTakTbI
YHMBEpCanbHOro
pene K8

KoHTakTbl
YHVBepcanbHoro
pene K9

KoHTakTbI
YHUBEpCanbHoOro
pene K10
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MopgkniovyeHne paTYNKoB YPOBHA A1

n GSM-mozema XT3
O6uwuli nj 9 GNDA
O6wuti nposod 2;(5 50 Kg“_cfguHsHpgiZemmou Hetimpanu N
1 NDA 1 NDA
51
A= -2
_/ 4] D3 =By T
5] Dl “ 51 Dia
. s .
[ckpeTHble m 6 B:g 56 5 B:g
AaTYUKN YPOBHS u 4 - 57 ’ -
(nasnexus) 8 DI.7 s 8 DI.7
190 B:'g = 190 g:'g
[ DL10 % I Lo
m - 61 -
u 12 DI.11 12 DI.11
[laTunk ypoBHs XT6 GNDA
o) Nt A X6 [ NET |
_Ui* ----------- 1]_GNDA 211 oNDA 1 JFus s
[laTunk ypoBHs P Bexoag—emis dP1 2 aP1 e
(naBnexus) Ne2 +UnMT} _— +24V1 Zg 3| +24v1 LA 1y - —FK—> +248
uj GNDA 4] dpP2 =
P B"'X"“; g dP2 B TB| woava ol % @
+Unu —_— +24\/2 6 -—
- 7] _GNDA_ > vy

BosmoxHa AOBYX-UNN TPEXNPOBOAHAasA CxeMa NoAKII4YeHUa JaT4YnKoB.

O6wuii 0 GNDA
lMuTaHne gatunkos orpaHnyeHo Tokom 0.1 A. Wui nposo

coeduHeH ¢ knemmoli Helimpanu N

GSM-mopem XT4 W

X7
A QFx AHTEHHBbIN . 70 K o
(L1) - - 8xon 06N Q- GNDR 7 1 GNDR O6wwi (-5B) RS-485
= BN A(Data+) A(+) 2 A(+) TNnnns A
72 (slave)
12...24B i G B(Data-) B(-) 3 B(-) Nunvs B
% - unut

N

lMpumeyvaHus :

Mpu ncnonb3oBaHum TpaHcgopmatopos Toka Tuna TO03-120A unu T04-200 (ucnonHeHus 15...100) peanctopsbl R1 - R6 He
ycTaHaBnumBatoTcs. [pu ncnonb3oBaHMM TpaHCOPMATOPOB TOKA C YHUPULMPOBAHHBLIM TOKOBbIM BbIXOAOM 5A HOMWHan
pesnctopoB R1-R6: 0.47Q 25W.

B cBsian Cc Tem, YTO YyCTPOMCTBO ynpaereHusi U 3awmutbl MK4 u ycTpoicTBO MNaBHOMO Mycka MMTaloTCst OT CETU C
HanpskeHneM ~220 B, o6s13aTenbHO noakntoyeHe nposoga Hertpanu (knemma N).

O6wuin nposog GNDA coeaunHeH ¢ knemmon HenTpanu N.

Llenn curHaneHbix pene K1-K10 pekomeHayeTcs 3awmnTuTb NPEAOXPAaHUTENSMMN UM OGHOMNOMOCHBIMY aBTOMaTUYECKUMU
BbIKMO4aTENSIMU HOMUHANOM 40 2 A.

MpoBoga koHTponst conpoTueneHns mndonsaummn asuratenen (MRA1...MRA3) npu ucnonb3oBaHWM yCTPOWCTBA NIaBHOMO

MyCKa He NoAKIKYakTCA, N3-3a BO3MOXXHOIO JTOXHOIo CpaﬁaTbIBaHVlﬂ asapun YT - “I'IOBpe>|<,qume CUITOBbIX KIKo4ven .

Ecnn npoBoga KOHTPOMSA COMPOTUBIEHWSA W3OMNSAUUM  WUCMOMb3YKTCH, TO OHW nogknovaetca K krnemme “U”
COOTBETCTBYHOLLEr0 KOHTakTopa. [MogknioyeHre K ApyrMM KreMMam KOHTakTopa HeLonyCTUMO M BbI3OBET MOBpEXAEHUE
n3meputensHon uenu MK4.

MpvBeaeHHbIe CXxeMbl BKIOYEHUsI ABUraTeneil OpueHTUpoBoYHbIe. Bo3amoxHO noboe KOMOMHMPOBAHHOE BKIOYEHUE
asuvrartenen, HanpumMep, Hacoc M1 MoxXeT BKntoYaTbCs HanpsMyto ot cetn, a M2 n M3 - nepemerHbin MacTtep ¢ YT nnn
“3Be3pa-TpeyronbHKK’. Heobxogumyro cxemy BKIOHMEHUSI BblIOMpaeT nonb3oBaTernb B yCTaHOBOYHOM MeHio MK4 ans
KaXkgoro gsurarens.

KoHTakTOp Meluanku (knanaHa aspauumn) MOXeT nogkntyvaTbes k niobomy 13 yHnepcanbHbix pene K1...K10, dyHkumio

aTtoro pene - “Mewanka Bkn/OTkn”, 3agaeT nonb3oBaTtenb B yCTaHOBOYHOM MeHi0 MK4 1 Tam xe BbiGupaeT pexvm paboTbl
MeLlanku.
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NPUNOXEHMUE A HencnpaBHoOCTU 1 MeTOAbl UX YCTPaHEHUS

Tabnuua 5 O6wue aBapuu cTaHLUMU

Kop

ABapus

Ha wHpukatope Hu4ero He
oTobpakaeTcs, CUrHarnbHble
CBETOAVOAbI PEXUMOB  He

3acBeYeHbl.

MpuunHa

He nocTynaet nuTaHue.

Cropen ceTeBoW NpefoXpaHnTenb.

HeuncnpaBHoOCTb ycTponcTBa.

YcTpaHeHune

[MpoBepbTe HanMune HanpsKEHUA Ha nNUTaloWmMX dasax
OTHOCUTENbHO NpoBoaa HewnTpanu N.

3ameHuTe npegoxpaHuTens BHyTpy kopryca MK4.

BosspaTtute MK4 ans pemoHTa.

He npoucxoant
cpabaTbiBaHUS KaKoro-
nnbo ANCKPETHOrO
AaTynka ypoBHS.

HeBepHo 3agaHa yHKUMS BXOZA MW TUM
KOHTaKTa BXoAa.

HenpanmbHoe NOAKIMK4YeHne.

HewncnpaBHOCTb Lieny AaHHOro BXoaa.

[MpoBepbTe NPaBUNbLHOCTL NapameTPOB BXoAa B
YCTaHOBOYHOM MeHo MK4.

[MpoBepbTe NPaBUIBLHOCTbL NOAKIMIOYEHUS AaTYMKA.

BospaTtnte MK4 ans pemoHTa. lNepekntounte gatynk Ha
apyroi cBo6oaHbIN BXOA Y BDEMEHHO NPOJAOITKMTE paboTy,
€Cnn BbINOMHEHWE pEeMOHTa 3aTpyAHUTENbHO WK
HeJonycTMMO OcTaHaBNMBaTb paboTy 06opyAoBaHMS.

HenpaBunbHble

BHelwHne nomexu.

BocctaHoBuTe HaCTpOVIKVI, npu 4acTom nosABneHnn

Er.00
naHHble B M3Y HewucnpagHoCTb yeTpoiicTea. Bo3Bpatute MK4 ans pemoHTa.
HeynosneTBopuTenbHOE Ka4ecTBO NuTa-
HenpaBurbHoe | LGN CETU UMK OLIMGKa NOAKIIOHEHUS. [poBepbTe HanMune HanpsXKeHWN Ha nNuTaloWmx dasax
OTHOCWTerbHO NpoBoAa HeTpanu N.
YepeaoBaHue -
Er.01 mna (j)D"I'C TCTBUE HanpsixeHne ofHON U HecKoNbkUX a3 | smeHnTe NopsaAoK HepenoBaHns has.
y MeHbLue 50B.
a3
HewncnpaBHoCTb ycTpoKcTBa. BosBpatute MK4 ansi pemoHTa.
[MoBbIWweHne HeynoBneTBopuTenbHoOe Ka4yecTBO [MpoBepbTe BENUYMHY HaMpsHKeHUA Ha nuTalowmx dasax
Er.02 HanpspkeHus nUTaKLEN CETU. OTHOCUTeNbHO NpoBoaa HewTpanu N.
Er.03 flonukerine HenpasunbHas ycTanoska sHadenui OTKOppeKTUpYTe  3HAYeHWs NapameTpoB 3aluMTbl B
r. HanpspKeHus
p MUHUMATBEHOTO ¥ MaKcUManbHoro YCTaHOBOYHOM MeHIO MK4.
HanpsHKeHUA.
Er.04 Mepekoc a3 P
’ no HanpspkeHuto | HencnpaBHOCTb M3MepUTENbHOW Lienu. Bosspatute MK4 ans pemoHTa.
Moakio4eHHoe k AaHHOMY Bxg,qy YCTpaHUTe aBapuio BHELLHETO YCTPONCTBA.
CTPOWCTBO BbIAANo curHan ob asapum.
CpabaTbiBaHue yerp A P
Er.05 BXOAa BHEWHEW | enpapunbHOE NoAKMoueHue. MpoBepkTe NPaBUNLHOCTbL NOAKMIOYEHNS.
aBsapuu E.Error
HewucnpaBHOCTb Lienu AaHHOro Bxoaa. BosspaTtute MK4 ans pemoHTa.
B BHyTpeHHSAS HemcnpaBHOCTb YyCTPONCTBA
Er.06 o:il%pk?;\-‘/l;l'(l (HeT CBS3UN C U3MEPUTESbHBLIM Bosspatute MK4 ansi pemoHTa.
NpoLLECCOPOM).
OTka3s yacoB OTka3 Tanmepa Unu KBapLeBoro
Er.07 peanbHoro pesoHatopa. BosspaTtute MK4 ans pemoHTa.
Bpemenn (RTC) | MospesxaeHune nedatHom nnatbl MK4,
HeuncnpaBHOCTb HAaCOCHbIX arperaTos.
BrnokvpoBaHbl OnpegenuTe NpuymHy GrIOKMPOBKM KaXX4oro Hacoca.
Er.08 BCe paboune OTKOppeKTUpyiTe napameTpbl 3aluTbl, W3-3a KOTOPbIX
HaCOCH! HenpaBunbHas yctaHoBKa napameTpoB Npou3oLLna 6I0KMPOBKa.
3aLWunThI.
YcTaHOBNEHO HEAOCTAaTOMHOE BPEMSI OTKOPPEKTUPYINTE BPEMS TaliMayTa B yCTaHOBOYHOM
. TariMayTa CoeaVHEeHUS. MeHio MK4.
TanmayT
Er.09 Cor?ﬂMHeHm MoBpexaeHne NUHUM CBA3N. MpoBepbTe MUHWIO CBA3W 1 YCTPaHUTE HEMCMPaBHOCTb.
c
OTtkas mogyns csa3n B MK4 Bosspatute MK4 ansa pemoHTa.
HenpaeurbHas ycTaHoBka Tvna gatuukos | OTKOPPEKTUpyiiTe  3HaueHMe [AaHHOrO napameTpa B
YPOBHS. YCTaHOBOYHOM MeHi0 MK4.
OTKa3 oCHOB-
Horo (n/vnu HenpaBunbHoe noaknoyeHne unu oTkas [MpoBepbTe noOAKMiOYEHUE U 3aMeHUTe HeucnpaBHbIN
Er.10 pesepBHOro) aaryuka. [aTyuK.
natymka 0...20
(4..20)MA Bosspatute MK4 gnsa pemonTa. lNepekniounte gatymk Ha

HewcnpaBHOCTb BXOAa Aatyumka.

Apyron cBoboAHbIN BXOA 1 BDEMEHHO NPOA0IHKMTE paborTy,
€CNnn  BbINOMHEHWE pPEMOHTa 3aTpyAHUTENbHO WK
HeJonycTMMO oCTaHaBMuBaTh paboTy o6opyaoBaHUs.
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Tabnuua 6 ABapuu gBuratenen M1 ... M3

Kog ABapus MpuuunHa CTpaHeHue
MoBbileHWe Harpy3skn BcreacTBreE Heunc- -
NPABHOCTY FBMIFATENS (MCONHMTANBHOD [MpoBepbTe NOTpebnaembli ABUraTenemM Tok U COCTOSIHUE
P A MCMOIHUTENBHOMO MeXaHu3Ma.
MexaHu3ma).
Er.01 MoBbILWEHME HenpaBunbHasa yctaHOBKa 3HaYeHU OTKOppeKTUpyITe 3HavYeHue napameTpa “MakcrmanbHbIf
r- ToKa MaKkCUMarbHOro ToKa. TOK” B yCTaHOBOYHOM MeHIo MK4.
HewcnpaBHoCTb AaTyvka Toka unm ownbka | MpoBepbTe MNOAKIOYEHNE W 3aMEHUTE HEWCNPaBHBbIN
NoAKMIOYEHNS. AaTymK.
HewncnpaBHOCTb N3MepUTENbHOM Lenu. Bosspatute MK4 ans pemoHTa.
[MoHmXKeHVe Harpysku BCeacTBue Henc- [MpoBepbTe NOTpebnsaembli ABUraTenemM Tok U COCTOsSIHUE
npaBHOCTW ABUraTens (UCNOMHUTENBHOrO | UCTIONTHATENbHOTO MexaHu3ma.
Mexa|4y|3|v|a) nnm “cyxon” xog. [MpoBepbTe ypoBEHb BOAbI B EMKOCTMU.
HenpaBunbHas ycTaHOBKa 3Ha4YeHUN OTkoppekTupyinTe 3HaveHue napamerpa “MuHMManbHbIN
Er.02 MUHUMAaIbHOTO TOKa. TOK” B yCTaHOBOYHOM MeH0 MK4.
: [MoHmxeHne
ToKa HewucnpaBHoCTb AaTyvka Toka unm ownbka | MpoBepbTe NOAKIOYEHNE W 3aMEHUTE HEWCNPaBHbI
NoAKMIOYEHNS. AaTymK.
HewncnpaBHoCTb (OwmbKa) ycTponcTea MpoBepbTe coctosiHve YIIM (koHTakTOpa) U ero uenb
NnaBHOro nycka uUnv KoHTakTopa. ynpaBneHus. 3amexute YT (kOHTAKTOP) NpW ero oTkase.
HeuncnpaBHOCTb N3MepUTENbLHON Lienu. BosspaTtute MK4 ans pemoHTa.
VIsMeHeHue Harpy3ku Ha ogHon 13 a3 o
MpoBepbTe NoTpebnsaemelii ABUratenemM Tok.
BCMNeACTBME HEUCMPABHOCTU ABUraTens.
HewncnpaBHOCTb O4HOTO U3 AaTYMKOB TOKa | MpoBepsTE  MOAKIIOYEHWE W 3aMEHUTE  HEUCTPAaBHbIN
Mepekoc a3 Unu olwmbka NoaKnyeHus. [aTyukK.
Er.03 no Toky HewncnpaBHOCTb n3mepuTensHOM Lienu
BosspaTtute MK4 ansa pemoHTa.
O[HOro U3 AATYMKOB TOKA.
YCTaHOBMEHO CIMLLKOM HU3Koe 3HaveHne | OTKoppekTMpyiTe 3HaveHne napametpa “lNepekoc das no
nepekoca a3 no Toky. TOKY” B yCTaHOBOYHOM MeHto MK4.
OnpegaenuTe Npu4nHy 6110KMPOBKK Hacoca.
OTKoppeKkTMpynTe napameTpbl 3aluTbl, M3-3a KOTOPbIX
BnokupoBka | ¢y agapum 01, 02, 03, 07, 08, u3-3a et e e
npousowna Grnokuposka. Bpemsa n Homep asapwuii, no
Er.04 fpy 4acTbIx KOTOPbIX MOXET BO3HWKHYTb G1IO0KMpOBKa o
aBapusix P Yy P KOTOpOW MpousoLLna GroKNpoBKa, MOXHO MOCMOTPETH B
>KypHane aBapui.
[MpeBbiweHn o
Er05 K&emqecfsa e HeTouHoe yka3aHue 3HaveHus konuyectBa | OTKOPPEKTUPYITE KONMYECTBO 3anyCcKOB B Yac B
MYCKOB B Yac 3anycKoB B 4ac. yCTaHOBOYHOM MeHio MK4.
YcTaHoBNeHHbIA Ha Hacoce AaTumk Aan MpoBepbLTe XapaKTEPUCTUKM 1 PEXUM paBoThl Hacoca.
MonyueH curHan asapuu.
BapUWIHbIN o
Er.06 asap HewncnpaBHocTb AaTunka unu owmbka [MpoBepbTe nNOAKMIOYEHWE U 3aMeHUTe HeucnpaBHbIN
curHan c
NOAKMYeHns. Oar4ymk.
Hacoca
HewncnpaBHOCTb Lienu gatynka. BosspaTtute MK4 onsa pemoHTa.
OTkntounte cunoBoi kabenb anekTpogsuratens oT
MoBpexaeHne obMOTKU(-0K) ABUraTens
KOHTaKTOpa 1 MeraoMmMeTpOM NPO3BOHWUTE OGMOTKMU.
UNn coefuHUTENbHOro Kabensi.
3ambikate Bosepatute MK4 ans pemoHTa.
Er.07 | (yreuka)Ha OTKMIOYNTE B YCTAHOBOYHOM MEHIO AAHHYI0 3aluTy M
kopnyc OTkas namepuTensHoil uenu MK4. BPEMEHHO NpoAomkuTe paboTy, ecnn BbINONHEHNe
peMOHTa 3aTpyAHUTENbHO WNU HeaonycTUMO
ocTaHaBnuBaTb paboTy o6opyaoBaHus.
YcTaHoBMNeHHbI B 06MoTKax Auratene MpoBepLTe 1 YCTPaHUTE aBaPUI0 HACOCA.
AaTyvK TeMnepaTypbl Aan cUrHan aBapuu.
Meperpes [poBepbTe nNOAKMIOYEHWE U 3aMeHUTe HeucnpaBHbIN
Er.08 HenpasurbHoe nofkrioyeHne nnm oTkas Jatuvk unu asuratens. pu HEBO3MOXHOCTM 3aMeHbI,
Asurarens Aartyuka. OTKITIOUNTE 3aLLMTY N0 TEMMepaType.
HewncnpaBHOCTb Bxoga Aartymka. BosspaTtute MK4 ans pemoHTa.
HenpaBunbHas ycTaHOBKa TUNa AaTumka OTKOppeKkTUpyiiTe  3Ha4YeHWe [aHHOro napameTpa B
TemnepaTypbi. YCTaHOBOYHOM MeHio MK4.
HeucnpaBHOCTb
Er.09 Tepmojartymka | HenpaBunbHOe NogkmoyeHe unm otkas MpoBepbTe nOAKMIOYEHUE U 3aMeHUTe HeucnpaBHbIN
nBuratens Aartyuka. aatyuk. Cm. n.2.9.4 [atuvkm Temneparypebl

HeucnpaBHoCTb Bxofa gartyvka.

Bosspatute MK4 ansi pemoHTa.
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