f I'MG AO “IMC Jlusrugpomaiu”

& 303851 Poccusi, Opnosckas obnacTs, I. JIueHbl , yr. Mupa, 231
NWBTUAPOMAILL Ten.: +7(48677) 7-80-03, 7-81-00

akc : +7(48677) 7-80-99, 7-81-03

TexHunyeckast nogaepxka : +7(48677) 7-92-21, 7-92-12
e-mail : info@hmes-livgidromash.ru
@ rMC NMBrMAPOMALL www.hms-livgidromash.ru - www.hms.ru

(LZE)6l]

YCTPOMNCTBO YINPABJIEHUSI U 3ALUNATbI

PYKOBOACTBO 10 NMMIPOIrPAMMUPOBAHUNIO
012.96.00.00.00 PI1

Bepcus 1.01

r. llmBHbl, 2023 1.



AO "T'MC JluBrugpomaw” octaBnsieT 3a co6oi NpaBo Ha BHECEHUe
N3MEeHeHun B KOHCTPYKUMIO U KoMnJneKrauurw wuspgenua C uUenbro
ynyu4leHUs ero xapakTepucTuk 6e3 npeaBapuTenibHOro yBeAOMIIEHUS.



COOEPXAHUE

cTp.
1 OnucaHne M paboTa MBAEIMNS .. ... e 4
1.1 Ha3HAUEHME MBMCTINS ..o e 4
1.2 TEeXHNYECKNE XaPAKTEPUCTUKM. ..o 4
1.3 MabapuTHble N YyCTAHOBOYHbBIE PA3MEPb ... ... ..o 4
1.4 OPraHbl YIPABIEHUSI. ..o 5
1.5 MaPKUPOBKA. ..o 6
1.6 YnakoBka, XpaHeHWe N TPaHCNOPTUPOBAHWE ... ... 6
2 UICMOMBBOBAHUIE ... oo 6
2.1 Mepbl 6e30nacHOCTV NPU NOArOTOBKE K PaOOTe ... ... 6
2.2 TMoaroToBKa N3AEINMNS K PAOOTE. ... 6
2.3 OcHOBHble MapamMeTpbl N XapaKTEPUCTUKWN ... 7
2.4 PXKUMbBI PABOTBI ... oo 7
2.4.1 BapuaHTbl BKITOYEHUSA HArPY3KU ... 7
2.4.2 Py4YHON PEXUM PABOTBI ... 8
2.4.3 ABTOMATUYECKUA PEXUM PABOTBI ... 10
2.4.4 PexnM paboTbl MO TANMEPY. . ... oo 14
2.4.5 Pexvm paboTbl MO NMHUM CBS3N
2.4.6 Mcnonb30oBaHWE N HACTPOMKA 3ALLUT .....ooomooooeooeoeoeoee oo 17
2.5 TATUYIKY -

2.5.1 JaTUUKM YPOBHST -
2.5.2 [artyuk gaBneHus (ypoBHS)

2.5.3 Oatumkm Toka

2.6 OUCTaHUMOHHAs NEPenaqa CUTHAIOB ... ... oo 24
2.7 TporpaMMmMpOBaHNE MAPAMETPOB ... ... . i 25
2.7.1 YCTAHOBOYHOE MEHIO ... ... i 25

2.7.2 KanmOpOBKaA CUTHAMOB ... oo oo 28

2.8 ABapwiiHble CUTYauny U MHOVKAUUS OWNOOK ... ... ... 30

3 PekomeHOauUMM MO MOAKITIOMEHVIFO ... o e 32
3.1 MecTopacnonoxeHne U MapKUpoBKa KNeMM ... 32
3.2 CxeMbl NOAKNIYEHUS 4ATYMKOB U UCTIONHUTENbHBIX MEXaHU3MOB ... ... .. 33
MPUNOXXEHWE A HencnpaBHOCTM 1 MeTOAbI UX YCTPAHEHWA . 36
MPUNOXXEHWE B TunoBble cXxeMbl MPUMEHEHUS . .. 40



1 ONMUCAHUE U PABOTA U3OENNA
1.1 Ha3HavyeHue uspenus

1.1.1 MukponpoLeccopHoe YCTPOWCTBO ynpaeneHus un 3awutbl L3.1 (ganee L3) npegHasHayeHo Ans ynpaBneHusa u
KOMIMIIEKCHOW 3alUUTbl MOrPYXHbIMW, NMOBEPXHOCTHLIMW Hacocamu, KOMMPeccopamu, BEHTUIATOpaMu, KOHBeiepamm u
TpaHCNOPTEPHLIMU FIEHTaMK1, MeNbHULLAMM, MeLlankamm 1 NibbiMu TpexdasHbIMU aCUHXPOHHLIMU 3MEeKTpoABUraTeNnsMm
nepeMeHHOro Toka C KOPOTKO3aMKHYTbIM POTOPOM MO KOMaHZaM onepaTopa U/unu curHanam ot 4aT4MKoB.

1.1.2 L3 cooTBeTCTBYET KIMMaTuyeckomy wucnonHeHnto Y2 no NOCT15150-69 (skcnnyaTaums B HeoTannmMBaeMbIX
NMOMELLEHNSIX UMW NOA HABECOM NPpU TEMMNepaType OKpyxatolLero Bodayxa or MuHyc 40 go nntoc 40°C). BepxHuit npefen
OTHOCUTESbHOW BNaXXHOCTM Bo3ayxa — He 6onee 80 % npu nntoc 25°C u 6onee HU3KUX TemnepaTtypax 6e3 KoHaeHcaumm
Bnarv.

1.1.3 CteneHb 3awmTtbl L3 ot Boabl Mnbinnno FOCT 14254-2015: IP54 - nuueBas naHensb, IP30 - 3agHAs naHenb.

1.1.4 o cnocoBy 3awuThl OT NOPaXeHUs ANeKTpUYecknm Tokom npnbop cooteetcTryeT knaccy Il no FOCT 12.2.007.0-75
(n3genus, umetoLLme ABONHYIO UMW YCUMEHHYO N30NALIMIO U HE UMEIOLLME 3NIEMEHTOB A5 3a3eMITEHUST).

1.1.5 L3 He siBNsieTCA cpeaCcTBOM U3MePEHUs 1 He TpebyeT oba3aTenbHom cepTudunkaumm.

1.1.6 L3 He npegHa3Ha4eHo And aKCnyaTauumn BO B3PbIBO- U MOXapoOonacHbIX MOMELLEHUSIX.

1.2 TexHMYeCKne XxapakTepuCcTUKn
O6Lme TexHMYeckne xapakTepucTukm npubopa npuseneHsl B Tabnuue 1.

Tabnuua 1
HanpsxeHue nutaHus, B ~180...260
YacTtoTa ToKa nuTatoLwero Hanpsxxenus, Ny 502
KonuyecTtBo cnnoBbix KaHanoB 1
HomuHanbHoe HanpsixxeHue cunosown uenu, B ~380
Yucno ¢as 3
JonycTrMble OTKNOHEHUS HANPSXKeHWsi OT HOMWHAaNbHOIo 3HavYeHus, % +10/-15
MakcumanbHoe nsmepsiemoe HanpsibxkeHue, B ~300 £ 1%
MakcumManbHbI U3MepPSIEMbIN TOK, A: 1000 + 1%
Konu4yecTtBo yHMBepCcanbHbIX OUCKPETHBIX BXO4OB 6
AHanoroBbIv BXoa BCT 0..20/ 4...20 MA,
POEHHbIN B =12B, 0.05A
HomMuHanbHoe HanpsixeHne Luenen NuTaHusa gatyinkos, B =12 (necTabunuauposanHoe)
Tvn 1 KONNYECTBO OUCKPETHBIX BbIXOO0B c nepel?n%m ﬁgﬂ%mamm
Jonyctumas Harpyska Bbixoga ~250B, 2.0A
RS-485(ontonsonup.)
NuTtepdenc obmeHa aaHHbIMK nonyaynnekCHbIN,
2400...115 200 6/c
MoTpebnsemas mowHocTb, BA, He 6onee 4
IP54 -nuueBasi naHenb
CTteneHb 3almThl KOpryca IP30 -3a7Hsist naHenb
[abGapuTHble pasmepbl, MM, He bonee (96x96x90)+1
Macca, kr, He 6onee 0.6
Cnoco6 yCTaHOBKM nerahe e
CeueHve noaknoyaeMbix NpoBoAos (kabeneit),mm’, He Gonee 1,5
CpegHuii cpok cnyxobl, net 10

1.3 MabapuTHble U yCTaHOBOYHbIE pa3mepbl
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1.4 OpraHe! ynpasneHus CurHanbHbIn cBETOAMOA,

aBapuiiHOW cuTyauuu

CurHanbHbIVi cBETOANOA

- aBTOMaTUYECKOro pexnMa
paboTbl
M’” L
[ ,.-ﬂm/
CBeToaMoaHblit __ KHonka cmeHbi
UHAnKaTop pexumos )
PyuHoit/ABTomar
g
CUrHanbHbIn oy N
| — [ T
ceetoauon — | oy ‘ \ Krorka pexvima
BKITIO4EHMS f__ “MporpammupoBaHue”
Asuratens ® \\
Knonka npocmoTpa
KHonkwu napameTpoB
BKIMIOYEHUS/OTKITIOUEHNS!
asuratensi
(B py4HOM pexume) CurHanbHble CBeToAMoAb! Broku pasbeMHbIX
YPOBHEN 1 aBapuiHbIX CUrHanNoB KNEMMHbIX 32)XMMOB

Haxumas kHonky “BbIBOP”, BO3M0OXHO NPOCMOTPETbL BCE AOCTYMNHbIE paboyne napameTpbl L3
(32 WCKMIOYEHMEM HEKOTOPbIX aBapuMHbIX cuTyauuin). [py oOMHAPHOM HaXaTuu KHOMKK
KpaTKoBpPEMEeHHO 0TOOpasnTCs Ha3BaHVe BbIBOAMMOIO NapaMeTpa, a 3aTem ero 3Ha4yeHue.

Mpun aBoriHOM HaxaTtum kHomku “BbIBOP” GypeTt oTobpakeH crnegylowmin napaMeTp U Tak
nocneaoBaTernbHO BCe ocTanbHble. Ecnv B TedeHne 30 cekyHA npu BbikIto4YeHHOM apurartene (60
CeKyHZ, Npu BKMOYEHHOM ABUratene) He Haxxumanacb HW ogHa kHorka, To L3 aBTomatmdecku
nepevaeT K MHAMKauuM nNepeoro napamerpa - cpegHuin Tok |(3aBopckas yctaeka). HassaHne
TEKyLLero napameTpa Takke KpaTKOBPEMEHHO BbIBOAMTCS HA UHAMKATOP KaXayH MUHYTY.

Homep NocTosiHHO BIBOAMMOTO NapameTpa BO3MOXHO U3MEHUTb B M1.22 YCTAHOBOYHOTO MeHHo L3
(oT nepBoro fo 14 napametpa).
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Bpemsi HapaboTkK B Yacax

MolHocTb nonHasa S, kKBA N MUHyTax
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[ns nepexoda B pexvM NporpaMMMpOBaHUs HEOOXOAUMO HaxaTb M YAepXMBaTb KHOMKY
‘NPOIP.” B nobom pexvume paboTbl, 3a WCKIMIOYEHUEM WHAMKALMU HEKOTOPbIX aBapUMHBLIX
cuTyaumn. [Npo3By4MT KOPOTKMMA 3BYKOBOW CWUrHam W Ha uHAMKaTope oTobpasvTcs Homep
napameTpa.

Haxatue kHonku “BbIBOP” - nepexof k
penakTMpoBaHu BbIOpPaHHOro napameTpa.
Haxatnem kHonok “MYCK” un “CTOIN”

Homep napamempa

Haxxatne KHonku

“MYCK” yBenuuueaet
HOMep napameTpa,
HaxaTtue “CTOI”
YMEHbLUAET HOMEP.

YCTaHaBNMBaAKTCA HY>XHble 3Ha4YeHUA.

3HavyeHue 8bI6paHHO20 |
napamempa

OuepepHoe Haxatue kHomku “BbIBOP” - Bbixog v3 pexvma pepakTupoBaHus. Ecnn
pefakTupyeMbin napameTp Obin U3MEHEH, TO OH OyAeT COXpaHEH B 93HEPrOHE3aBUCUMON NaMATU U
Ha MHOuKaTope 0TObpassaTca NepemMurnBaroLLMecs 3Ha4eHNs HoMepa napamMeTpa v ero 3HaueHusl.

Ecnu BBeaeHHbIe 3HaYeHust oLMboYHbIe , TO 0TOGpasuTcsa muratowasi Hagnuck “Err.” c Homepom
owmnboyHoro napameTpa. Bbixog M3 pexvma nporpaMmMUPOBaHUS - HaXaTue U yaepXusaHue
kHonku “NMPOIP.” 5




TekyLyee cocTosiHMe L3 MOXHO y3HaTb B NOCreaHeM MyHKTe BbiBoAa paboymx napameTpoB Npy Haxkatum kHonku “BbIBOP”

Koabl cocTtosiHua L3

0: Pabota L3 npuoctaHoBneHa 13: [IBuraTensb BkMoYeH curHanom "BHelwHee ynpasneHve”
1: MNposepka nepef 3anyckom ABuratensi 14: Bagepxka nycka nocre nogayun nuTaHus

2: 3anyck gsuratens 15: OxnpaHune komaHabl BkntodeHus (no RS-485)

3: OxwunpaHve cpabatbiBaHus curHana "BHeluHee ynpasneHue” 16: OxvnpgaHne KoMaHAabl oTkodeHns (no RS-485)

4: Oxupanune HaxaTus kHonku "MYCK” (py4Hom pexum) 17: -

5: OxwupaHue HaxaTtus kHomku "CTOIT” (py4Hom pexum) 18: -

6: OxngaHne BepxHero ypoBHS 19: OuarHocTtuka L3 nocne nogayv nutaHus

7: OxunpgaHne HKHEro ypoBHS 20: OxupaHue cpabatbiBaHus Aatynka dS (‘cyxoin’ xon)

8: OxupaHve cpabatbiBaHusa gatymka dL (Pexum - [No Tanvepy) 21: OxvpaHue cHaTUA curHana "BHelwHsia aBapus” (E.Error)
9: OxupaHve cpabatbiBaHusa gatymka dH (Pexum - o Tanmvepy) 22: OxvpaHue CHATUSA cUrHana c gatyvka asap. ypoBHsi (dAV)
10: OBuratenb BKNOYEH Ha BpeMsi paboTbl No TaiMepy 23: 3anyLeH pexum gunarHoctukn no RS-485

11: Bagepxka nycka Ha 3agaHHoe B .42 Bpems 25: MNpuHyauTenbHbIN 3anyck ABUraTens no curHany

12: 3apepxka ocTaHOBa Ha 3agaHHoOe B .43 BpeMs "BHewwHee ynpasneHue" (E.Run)

1.5 MapkupoBka

Ha kopnyc npu6opa HaHocsTCs:
- HaMMeHoBaHWe Unu ycroBHoe o6o3Ha4eHne Npubopa;
- TOBapHbI 3HaK UM HAaVMEHOBaHWE NPELNPUSTUS - UFOTOBUTENS;
- CTpaHa - M3roToBUTENb;
- 3aBOACKON HOMep Npubopa 1 Jata U3roToBMEHMSI.
Ha TpaHcnopTHOM Tape HaHeceHa mapkupoBka rpy3a no FOCT 14192-96 1 KOHCTPYKTOPCKOM AOKYMEHTaumMn
npeanpusiTusi - U3roToBUTENS.

1.6 YnakoBKa, XxpaHeHue 1 TpaHCnopTUpoBaHue

1.6.1 L3 ynakoBbIBatoT B Tapy NPEANPUATUS - U3rOTOBUTENS.

1.6.2 L3 OMKHO XpaHUTLCA B yNakoBKe NpeanpusaTUS-u3rotoBUTeNa B MOMELLEHUAX C eCTECTBEHHOW BEHTUNALUMEN Npy
TemnepaType okpyxatowero Bo3gyxa oT MuHyc 50°C po nntoc 50°C n oTHocuTenbHon BnaxHoctn 98% npu 25°C Ha
pPacCTOAHMU OT OTONUTENBHbIX YCTPONCTB He MeHee 0,5 M 1 Npu OTCYTCTBUM B BO3YXE arpeCCUBHbIX MPUMECEeN.

1.6.3 [lpu norpyske M TpaHCNOPTUPOBAHWUM YMAKOBAHHbIX M3OENWA  OOMKHbl  CTPOrO BbIMOMHATLCA TpeboBaHWUsS
npegynpeauTenbHbIX HAAMUCEN Ha SLMKaX U He OOIMKHbI A0MNycKaTbCs TONMYKM U yaapbl, KOTOpbIE MOTYT OTPa3nTbCs Ha
BHeLLHeM Buae n pabotocnocobHocTy npubopa.

1.6.4 TpaHcnopTupoBaHue L3 MOXeT Npon3BoanTbLCS BCEMU BUAaMM TPAHCMOPTa, B KPbITbIX TPAHCMOPTHbLIX CPEACTBAX, MpU
TpaHCNOPTUPOBAHWMN BO3AYLLHBIM TPAHCMOPTOM B OTannBaeMbIX repMeTU3NPOBaHHbIX OTCEKaX.

JonyckaeTcsi TpaHCMOPTUPOBaHNE B COCTaBe U3AEnuvin.

2 ICNONb30OBAHUE
2.1 Mepbl 6e30nacHOCTU NMpU NOArOTOBKe K paboTe

2.1.1 Onepartopsbl 1 cneumanmcTbl Mo 06CNyXMBaHMIO M PeMOHTY L3 A0MmKHBI NPOATU MHCTPYKTaX NO TeXHUKe 6e3onacHoCTy
M N3y4nTb HacTosiLLee « PyKoBOACTBO MO NPOrpaMmMyMpoBaHMIoy.

2.1.2 MNMepen ponyckom kK pabote ¢ L3 obcnyxmBatoLLmin nepcoHan AOMmKeH NPorUTN 0byveHne, MHCTPYKTaxX 1 aTTectaumio
cornacHo TpeboBaHuaM «[paBun TEXHUYECKOW 3KCMnyaTauun areKTpoycTaHOBOK noTpebutenen» n «lpaBun TEXHUKK
6e30MacHOCTM NpW 3KCMNIyaTaLMmn aNeKTpoyCTaHOBOK NOTpeduTenei».

2.1.3 Ha knemmax L3 npw akcnnyartaumm npucyTCTBYET HanpsbkeHue BenuymHoln o 400 B, onacHoe Ans YenoBevyecKkon
Xn3HW. JTiobble nogknoyveHus Kk npubopy M paboTbl NO €ro TEXHUYECKOMY OOCIYXMBaHWIO MPOM3BOASATCA TONbKO Npu
OTKIMHOYEHHOM NMUTaHun Npnbopa, Npy 3TOM JOMKHbI ObITb MPUHATLI MEPbI, NCKITHOYaIoLLME BO3MOXHOCTb €ro BKIIOYEHUS A0
OKOHYaHwus pabor.

2.1.4 Cuctema, B KOTOpOW ycTaHaBnmBaetcs L3, gomkHa ObITb HAaAEXHO 3a3eMneHa B cooTBeTcTBum c[Y3.

2.1.5 B cnyyae aBapuum unu HeucnpaBHocTu L3 HeobxoamMmo npekpatuTe paboTy U BbLIKMHOYUTL ABTOMATUYECKUI
BbIKIO4aTernb AaHHOW YCTaHOBKM B CUINIOBOM LUKady.

2.1.6 He ponyckaetcs nonagaHve Bnaru Ha KOHTaKTbl KNEMMHUKOB U BHYTPEHHUE anemeHTblnpubopa. 3anpewaeTcs
ncrnonb3oBaHue Npubopa B arpeccuBHbIX CPefax C CoaepaHneM B aTMocdepe KUCMOT, LLenoyer, Mmacen v np.

2.2 NMoproTtoBKa usaenusa k paéore

2.2.1 PacnakoBKy npou3BoamMTb CO CTOPOHbI Hagnucu “BEPX” B cneaytolwem nopsigke: BCKPbITb YNAKOBKY Y NPOBEPUTb
Hanm4yre KoMnnekTHocTu. B cnyvae obHapyxeHns Kakux- nMbo AedeKTOB UM HEKOMMIEKTHOCTU NOCTaBKW, COCTaBUTb aKT
M HanpaBuWTb ero 3aBoAy-U3roToBUTENIO.

2.2.2 lMpu MOHTaxe, aKcnnyaTaumu, obcnyxmBaHum U pemoHTe L3 gorkHbl BbINOMAHATECS TpeboBanua “MT3 u MTH
3NEKTPOYCTaHOBOK MOTpebuTenen”.

2.2.3 K paborte c L3 gonyckatotcs nuua, umetome gonyck He Huke 1 no “NT3 n MNTB anekTpoycTtaHOBOK NnoTpebuTtenein”
ansaycraHoBok Ao 1000 B 1 03HAaKOMMEHHbIE C HACTOSALLMM PYKOBOACTBOM.

2.2.4Tepen Tem, kak nogkntodats L3, Heobxoammo ybeanTbes B TOM, YTO yCTaHOBKa 06ecToyeHa.

2.2.5MoakntoveHne Npom3BoanTL COrMacHoO cxemam anekTpudeckum (Pasgen 3).

2.2.6 L3 cuntaetcs pabotocnocobHbIM, ecrnv Mocrne BKMKYEHUS ero B CETb Ha MHAMKATOPE OToOpaXarTcs HasBaHue
npubopa 1 HoMep BEPCUMU NPOrpaMMHOro obecneveHus.
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2.3 OCHOBHbIe NapameTpbl U XapaKTepPUCTUKN

« 3apgaHvMe MakcMManbHOro U MWHUMAanbHOTO TOKOB 3aluTbl B 3aBMCUMOCTM OT TuWMa MNPUMEHSEMOro
anektpoasuratens ot 0.5 go 1000.0 Amnep (M3MeHsieTca nonb3oBaTernieM B YCTAaHOBOYHOM MEHIO);

»  OTKno4eHWe aABUraTens Npu NoBbILLEHWUM / TOHWXEHWW 3aAaHHOro Toka B TedeHune 1...30 cekyHa;

- Bnokuposka nsmepeHus nyckoBoro Toka Ha BpeMsi oT 1 40 90 cekyHA (M3MeHSIeTCs Nonb3oBaTenem);

« BnokupoBka BKINOYEHWUSI ABUraTENs Npu HenpaBuIibHOM YepeaoBaHuy unm obpbise das;

»  OTknoveHve aBuraTensi npu nepekoce as;

«  OTKnoYeHve aBuraTens Npu NOBbILLIEHUN UITN MOHMKEHUN CETEBOTO HANPSKEHUS;

« OTknoveHve paBuratens npu MOHWKEHUW aKTUBHOW MOLLHOCTM HWXe 3adaHHOM (KOHTpOMb Ko3ahduumeHTa
MOLLIHOCTM coS(®);

+ ABapwuiiHoe OTKMYeHne ABuratens npu npeBbiLEHNM BPEMEHW TaviMepa MpoormkuTensHocT pabotsl 1...240
MUHYT (U3MEHSIETCS NONb30BaTENEM);

» Hanuuve gononHWUTENbHbLIX TaNMEPOB BKMOYEHMUS/OTKNIOYEHNS, NPeAHa3HaYeHHbIX ONS UCKIIOYEHUS FTOXKHOMo
cpabaTtbiBaHMsA 4aTYMKOB YPOBHS (4aBNeHMs) pY BO3MOXHbIX r’apoyaapax;

« ABTOMAaTuM4eCcKoe NOBTOPHOE BKIOYEHME, HE paHee YeM Yepes 1...60 MUHYT, nocrne cpabaTbiBaHWs 3aLUKThI;

» Tlogc4yet BpemeHu HapaboTku (MOTOYaCh!) U KONMMYECTBA MYCKOB 3NEeKTpoABUraTens;

» KoHTponb aHanoroBbix 4aT4YMKOB AaBMNeHNs(YPOBHSA) C TOKOBbIM BbixogoM 0...20 unun 4...20 MA;

»  KoHTponb JONONMHUTENBHbLIX BXOAO0B: Py4YHOE(MECTHOE) ynpaBneHue, “BHELLHSA” aBapus, “BHELLHee” ynpaBrneHme
(paspeLueHne paboTbl);

« [wuctaHunoHHas nepedaya AMCKPETHbIX CUrHaNoB (nepekntovarowwme KoHTakTbl pene K2, K3) no BbiGpaHHOMY
nonb3oBarenem cobbITuto;

+  B03MOXHOCTb 6NOKMPOBKM PabOoThl NPY YaCTO BO3HMKAIOLLMX aBapUsX;

»  KoHTponb 3ambikaHus (yTEYKM) Ha KOPNyC anekTpoaBuraTens;

« PasnuyHble cnocobbl nycka aneKkTpoaBuraTens: NpsiMoi NMyck OT CETU, NINaBHbINA NYCK;

« OTtobpaxeHne Ha CBETOAMOAHOM WHAMKATOpE 3Ha4YeHui pabodero Toka, HanpskeHui no dasam, MOLLHOCTH,
BpemeHn HapaboTku ABuratensa unp.;

« OtobpaxeHne Ha CBETOAMOAHOM WHAMKATOpPE KOAOB TPEX MOCNEAHUX aBapUMHbLIX CUTYauWW, CIyYMBLUMXCH B
aBTOMaTUYECKOM PEXNME;

« CaeToamogHasi UHOMKaLMS COCTOSIHUS AUCKPETHBIX BXOAOB;

+ 3ByKOBas 1 CBETOAMOAHASA MHAMKALMS PEXMMOB paboTbl N aBapUNHbBIX CUTYaLNIA;

» ncTaHumoHHOE ynpaBneHne n MOHUTOPWHT Mo NuHWUK ceasu (RS-485, npotokon Modbus RTU).

2.4 Pexumbl paboTbl
2.4.1 BapmaHTbl BKITIOYEHUS Harpy3Kku

ACI/IHXpOHHbIe aneKkTpoasuraTenu AesnarTCA camMbiMn paCI'IpOCTpaHéHHbIMI/I I'IOTpe6I/ITeﬂF|MVI QNEKTPO3HEPIrun B Mnpe n
MCNosb3yrTCA NOBCEMECTHO, Ha4YMHaaA OT ObITOBbIX yCTpOI7ICTB N 3aKkaH4nBasa KpynHbIMMU NPOMbILLNIEHHBIMW YCTaHOBKaMW.
L3 nosBonser OCYLLEeCTBNATb pasfindHble crnocobbl X nycka, KaxKabln 13 KOTOPbIX UMEET CBOU 0COBEHHOCTMW.

MpsmMoin nyck ot cetn L1J. L2| L3

Mcnonb3yetcss MMHMMAarbHBIN HAabop KOMMYTaLMOHHOTO obopynoBaHus,
NPUMeHSIETCA ANg nycka Apurarenei HeOonbLUNX MOLLHOCTEN.

Mpn nopaye HanpsKeHUs Ha SneKTpoABWratenb BO3HUKaeT 6pocok K1
TOKa,Ha3blBaeMbiM MYCKOBbIM TOKOM. [lyCKOBOW TOK npeBblllaeT
HOMMWHanbHbIA B 5 - 10 pas, HO AeNCTBYET KpaTKoBpeMeHHO. Nocne pasroHa
anekTpoaBuUraTenst Tok nagaet A0 HOMWHanbHOro. BbICOKMI HavanbHbIV K13
MyCKOBOW MOMEHT MOXeT MpPUBECTU K 3HaYUTENbHOMY TOMYKY W, KMA1

crnefoBaTernbHO, K CYLLLECTBEHHON Harpy3ke Ha MexaHn3Mbl. OTO BbI3blBAET NX
COKpaLLeHMe Cpoka Crny>k0bl U NOMHbIN BbIXod U3 CTposi. [pu ocTaHoBE, Kak
N NpY Mycke, BO3HUKAKT CUIbHblE MeXaHuyeckue Bubpaumun, Bbi3BaHHbIE
nepexoaHbIMU MpoLeccamu.

Bo Bcex pexumax paboTtbl L3 BKNOYEHWE Harpysku OCYLLECTBIISIETCS
3aMblkaHMeM KOHTakKTa ucnonHutensHoro pene K1. MNogaetca ynpasnsioLlee
HanpshKeHne Ha KaTyLLUKy KOHTaKTopa 1 ABUraTerb 3anyckaeTcsi HanpsiMmyto ot
ceTu.

MnaBHbIN NycK

B pspge cnyyaes, korga npsiMor nyck HeJonmyCcTUM M3-3a 0OMbLUMX MYCKOBbIX TOKOB UMM KOHCTPYKLUM MeXxaHu3ma,
TpebyeTca nnaBHOE BKIOYEHUE dreKTpoaBuratens ¢ NpUMeHeHnem ycTporcTB nnasHoro nycka (YIM). Y nwo6oro
NpOM3BOAUTENS MOXKET OCYLLIECTBNATbL MIIABHbIN MyCK ABUraTens no KoMaHae oneparopa Unv BHELIHEro ycTporncTaa. Mpu
3aMblKaHMW BXOAA, HACTPOEHHOrO Ha 3anyck asuratens, YT nnaBHO pa3roHseT ABuraTernb B TeUeHWe 3a4aHHOro BpEMEHH,
a 3aTeM nepeknioyaeT nuTalLwmne NMHUM ABUraTens ¢ BHyTPeHHero npeobpasoBatens Ha LWyHTupyowmi (6annacHbin)
KOHTaKTOP, KOTOPbI MOXET ObITb Kak BCTPOEHHbIM B YT1I1, Tak M BHELLHUM.

KoHTakTbl pene BkntodeHnst K1 npucoeguHstotes k Bxoay YT, HacTpoeHHOMY Ha 3anyck ABuratens. [pu pabote, korga
TpebyeTcs 3anyck anekTpoasuratensi, L3 Bkntoyaet pene K1, KOHTaKTbl KOTOPOro 3amMbikatoT Bxoa ynpasnexus Y. YN
NNaBHO 3anyckaeT 3NeKTpoABMUraTeNlb U CaMOCTOATENbHO LUYHTUPYET ABUratenb Ha paboTy OT CETU MOcre OKOHYaHus
BPEMEHU pasroHa.



KOHTaKTbl pa3mMbikatotcs v YT nonyvaet komaHay ocTaHoBa.
3HaveHne BpemeHu GNOKMPOBKKM MyckoBOro Toka B L3 cnepyet
yCTaHaBnvBaTb paBHbIM N Gonbwmnm BpemeHn pasroHa YTl Bo
Gurvian asapun nsbexaHve cpabartbiBaHUA 3aWwnThbl L3 N0 MUHUMansHOMY TOKY.
_> YT gomkeH pasorHaTe ABUraTernb Y NEPEKoYUTLCA Ha paboTy
’ mm OT CETU [0 UCTEYEHUS BpeMeHM BroKMPOBKM NycKOBOro Toka. Bpems
TopMmoxkeHust apuratenst Y moxeT 6biTb NtobbiM, Ha paboTty L3 oHo

[RS—— He BnusieT.

L Mpu HacTporike YT nonb3oBaTento HeO6XoaAMMO 3a4aTh HOMEpP
anckpeTHoro Bxoaa YIIM, 3aMblkaHye KOTOPOro 3anycTuT ABuraTenbs

h yrn Korga TpebyeTca octaHoB gBuratens, L3 otkntovaet pene K1, ero
. .

.

1 HOMep Bxopa Ansa cbpoca Bo3amoxHou aBapum YT,

o= OpHo un3 BbixogHbix perie YIIMT HeobxoAMMO HaCTPOUTb Kak

CUrHan asapum.

Mpun oTcyTCcTBUMM KOMaHAbI BKMNoveHus, pene K1 L3 oTknioyeHo,

I L L koHTakT K1.1 - K1.3 pazomMkHyT. YT HaxogmTcs B pexxMmMme oXuaaHus.

Copoc asapmn YN | k1.2 - HopmanbHo 3amMKHYTbIN KOHTaKT K1.1 - K1.2 npu aToM 3amblkaeT Bxoz,
cbpoca aBapun YT,

06wt

IN2Q ==

L2| L3
@ K1 Mpy nocTynneHnu komaHabl 3anycka Aeuratens pene K1
2
O O
Q O

[nckpeTHble BXOAb!

BKITHO4@ETCS, ero KOHTaKThl K1.1 - K1.3 3aMbikatoTcsi 1 4atoT KoMaHAy
coven asapun 0§ oi1 ol | sanycka asuratenst Y. YMI nnaeHo pasroHsieT Asuratenb B
Obuwi Toon ] TeyeHne 3ajaHHOTO BPEMEHN W NepeKiodaeT Asuratenb Ha paboTy
oT ceTn 6annacHbIM KOHTaKTOPOM(MPW €ro HanM4un).

[vckpeTHble BXoab!

1
A

Onsi ocywecTtBneHus obpatHoi cBsian oT YII ¢ uenbio BbISBMATL €ro aBapuiiHble
o cuTyaumu, BO3MOXHO WCMOMb30BaTb OOHO W3 BCTPOEHHbIX curHanbHblx pene YIM,

noakrnoYeHHoe k Bxoay “BHeluHss aBapus” L3.

CurHanbHoe pene cpabatbiBaeT npu aBapum YT n 3ambikaeT Bxoq “BHelwHas aBapus” L3
(mo ymonuanuio, 3agaH Bxog DI.6).

Mpwn 3ambikannm Bxoga DI.x L3 oTtkntount pene K1(koHTakT K1.1 - K1.3 pasomMkHeTcs) 1
Oynet nHomumpoBaTtb aBaputo 12 "BHelwwHas aBapus”. KoHTakT pene K1.1 - K1.2 npu stom
3amMKkHeTcs 1 cbpocuT aBaputo YII.

[Mocne cHATMA curHana aBapum U OKOHYaHMS BPEMEHU BbIAEPXKKM NOCNe OaHHOW aBapuu (3agaeTcs B yCTaHOBOYHOM
mMeHto L3, ecnn Heobxoammo) Oyaet npeanpuHsaTa NOBTOpHAs NomnbITKa 3anycka aAsuratens ¢ nomoLubo YT,

Bo mHorux YT curhan aBapvmv copacbiBaeTCcst CHATUEM CUrHana ynpasneHusi, To0aTOMy peKOMEeHAYETCA yCTaHaBnmMBaTb
HEeHyNeBOe BPeMs BbIAEPXKKM MOCMe BHELUHEN aBapuu B YCTAHOBOYHOM MeHo L3 B n.40 “Bpemsi ebidepxXKu rnociie
eHewHelU asgapuu”.

Ecnu curHan aBapum He nogkintodeH k L3, To BoamoxxHas aBapus YT OyaeT oTcnexeHa no NOHWKEHWIO TOKa ABUraTensi.
Mpu Bo3HMKHOBEHWUM aBapuu YT cHUMaeT HanpsikeHne ¢ apuratens, Yepes 1...20 cekyHp L3 otkntount pene K1 v 6yner
nHanumpoBaTb aBaputo Ne 6 "MoHmxkeHne Toka”. KoHTtakT pene K1.1 - K1.2 npu atom 3amkHeTcs 1 cobpocuT aBaputo YIIT.
Yepes 3agaHHOe BpeMs BbIAEPXKKM nocne aBapum 6yaeT npeanpuHAT NOBTOPHbIN 3amnyck.

Takxke ynpaenatb YT MOXHO C NOMOLLbIO BCTPOEHHOrO B L3 yHuBepcanbHoro pene K2 unu K3. BbixogHble KOHTaKTbI

pene nogknoyatTes K Bxoay ynpaenenus YII, B nyHkTe 17 unu 18 “@yHKyusi yHuesepcasibHO20 pesie” YCTaHOBOYHOIO
MeHto BblOupaeTcs pyHKuus pene - “[dsuratens BknodyeH/OTkntoyeH”.

2.4.2 Py4HOM pexum paboTbl

L3P JSzohcreoynrasnennn
WIAWHTE!

B no6om pexvme paboTbl Npu BKNOYEHUU nNUTaHus L3 n oTobpaxeHus
3acTaBkM C Ha3BaHWeM W Bepcuen, NPoOUCXOAUT UYTeHue u3
3HeproHesasucumon namsATu(M3Y) Bcex He0OXoAMMbIX AaHHbLIX U TAPaMeTPOB
3awmTel. Ecnu npomsowen cbor gaHHbIX UNKM Kakve-nubo 3Ha4YeHus He
COOTBETCTBYIOT AONYCTUMbIM, TO ByOeT oTobpakeHa HaanMCh C KOOOM AaHHOM Hassarue u

"

o]

L3P JSricrao ymeanneiun
WIAUMTE

1]

aBapuu. PaBoTa L3 6yaeT 3a6riokupoBaHa 0 BMeLLaTerbCcTBa Norb3oBaTens. Moaqugsgggz
C6poc Takon aBapumn onvcaH B n.2.10 “ABapuiiHble CUTyaumMM U UHAWKaLMS
OLMGOK”. Bepcus 10

[anee npoBepsieTcs HanuuvMe M NPaBWUMbHOCTb YepeaoBaHus nuTatrowmx das. Ecnm oTcytcTBYeT ogHa u3 a3 unm
06Hapy>xeHO HenpaBurbHOE UX YepefoBaHne, Ha 3KpaHe 0TobpasnTcsa Kog aBapuiiHon cuTyaummn Er.01 n 6ynet 3Byyatb
NpepbIBUCTLIN 3BYKOBOW curHan. Ha nepegHen naHenu L3 Oyaet muratb ceetogmop “ABapusi”. Heo6xogmmo BbINOMHUTL
NPOBEPKY HaNpspKkeHWn a3 n o6ecneynTb NX MpaBUIbHOE YepeaoBaHme.

3agepkka nycka nocrne nogayv NMTaHus, ecrnv oHa 3agaHa B .34 yCTaHOBOYHOTO MEHI0, UTHOPUPYETCS B Py4YHOM pPeXUME.

[anee npoBepseTcs Hanuuue aBapuHbIX CUTyaLui, OCTaBwMxcs B namatv L3 oT npeabigywimx 3anyckoB. Ecnu
0bHapyxuTcs coxpaHeHHas 3anuck ¢ aBapuen, 1o L3 neperiget k otobpaxeHuto aBapum o ee cbpoca no BpemeHun. Ecnu
COXpaHEHHbIX aBapuiiHbIX CUTyaLuunin HeT, To L3 HaumHaeT paboTtaTtb B 3ajaHHOM rnonb3osartenem pexvmMe. Ha nHagmkarope
BblcBeTUTCH Haanuck “OFF” n L2 GyaeT oxuaate Haxxatusi kHonku “IMYCK” gns saanycka anekTpogsurartens.



B L3 BO3MOXHO Ba BapuaHTa Nepexofa ¢ aBTOMaTU4eCcKoro pexxmmMa pabdoTbl Ha py4YHOe yrpaBneHne: UCMNonb30oBaHue
KHOMku “PyyHon/ABTomat” Ha nepegHen naHenu L3 (3aBoackas ycTaBka) unv curHan ¢ BHELLIHETO Nepekrnoyarens pexuma
“Auto”, noaknYEeHHbIV K 0OQHOMY U3 AUCKpeTHbIX Bxogos DI.1 ... DI.6.

[nsa ncnonb3oBaHus KHomku “Py4Hor/ABTomaTt” B R ——
n.19 ycTaHOBOYHOrO MeHio “BbI60op nepeksitoye- er K CMeHa pexima ocyLecTBSIeTcs
Yo PEXUAT e VORI K] xpaTrompeweH HaxaTHow
. n “HOI‘IKVI.
D Mpn atom 3aropaeTtcs 3eneHblin
[ -0 rMPOre.
3anyck asuratens oCyLlecTBnsAeTca Haxatnem W) =) CUTHamnbHLIN CBETOAUO[, COOT-
kHonku [MMYCK], Ha Hel npu 3anycke 3aropaetcs CISHRE e BETCTBYHOLUUA aBTOMATUYECKOMY
< cTon [ ety BbIEOP
3ereHbl CBETOANOA. v son pexumy.
AO ITMC Bl BUbOMAW (‘,T)

Ecnn nonb3oBartento He06XxoQMMO MCMNONb30BaTh NepeknYaTenb PEXNMOB (PacnonoXeHHbIN, Hanpumep, Ha ABepue
LWMTa ynpaeneHus), B N. 19 ycTaHOBOYHOIO MeHI0 “BbI60p nepeksiroYeHUst Ha PyYHoU pexxum’ HeobxoanMo YyCTaHOBUTL
3HayeHue “Bxog ‘PyyHon/AsTomar’”.

Hanee, Heobxoanmo 3agate AnckpeTHbI Bxog DI.1 ... DI.6, K KOTOpOMY MNOAKMHOYEH BHELLHWI MEepeKnoyaTens.

Howmep Bxoaa 3agaertcs B n.44 -49 yctaHOBOYHOIO MeHt0. Beibepute Homep napameTpa Hy>Horo auckpetHoro Bxoaa(DlI.1 -
DI.6) n HaxxmuTe kHonky [BbIBOP]. MiaMeHuTe TekyLlee 3HaYeHne 3Toro nyHkta Ha 8 “PydyHoin/ABTOMAaT” M HAXMUTE KHOMKY
[BBIBOP]. 3HayeHusi byaet coxpaHeHbl.

Tun KOHTaKTa nepeknyaTens pexuma(HopM. Pa3oOMKHYTbI WM HOPM. 3aMKHYTbIA) MOXHO 3agaTtb B n.50 - 55
YyCTaHOBOYHOro MeHo “Tun koHmakma exoda’. 1o ymonyaHuio, Bce ANCKPETHbIE BXOAbl YCTAHOBMNEHbI Kak HOpMarbHO
pasomkHyTble (1). B cooTBeTCTBYIOLLEM NAapaMeTpe yCTaHOBUTE TUM KOHTaKTa (H.0. UMM H.3.).

ABTOMBTVHBCKI/I% @

® Mocne nopgaun nutaHusa L3 npoBepsieT 3agaHHbI BXO4, W, B

3aBUCMMOCTU OT €ro COCTOSIHUS, HayHeT paGoTy B
aBTOMaTUYECKOM WU PYYHOM pexume. Ecnu Bxop pasomkHyT
(YCTaHOBNEH H.0. KOHTaKT) - ocyllecTBrnsieTcss pabota B py4yHOM

lMepeknoyamerb
pexuma pabomel T2 s pexume.
m 3anyck/ocTaHoOB ABuraterns B py4HOM PeXUMe OCYLLECTBISIETCA
""" DI.6 (Auto) HaxaTneM kHonok [[TYCK]/[CTOM] Ha nepeaHel naHenu L3.

r GNDA
SBxx

Momumo ncnonb3oBaHus kHonok [IMYCK] u [CTOIN] Ha nepeaHen naHenu L3, BO3MOXHO MCMNOb30BaHMEe BHELLHUX KHOMOK
ynpasneHusi paboTon ABuratensi.
B ycTaHOBOYHOM MEHI0 BO3MOXHO NpUCBOUTL Mtobomy cBobogHomy amckpetHomy Bxoay DI.1 - DI.6 doyHkumto [[TYCK] /
[CTOM] nnu aBym cBOGOAHBIM ANCKPETHBIM BXoAaM cpyHkumu [ITYCK]un [CTOIM].

Mpun wucnonb3oBaHMa oauHo4YHOW kHonku [MYCK] / [CTOM],

ﬁ%’%’fg/[cmn] X712 o= NOAKIIOYEHHOW, HanpuMep, K AuckpeTHomy Bxody DI.6, B n.49 yctaHoBOYHOro
m MeHto “CuaHasn Ha exode DI.6” nameHnTe 3HadeHue Ha " KHonka Myck/Cton".
DI5 Tenepb, NPy OAHOKPATHOM HaXaTUW 3TOW KHOMKM B PYYHOM pEXMME
R DG Npoun3onaeT 3anyck ABUratens, Npy NOBTOPHOM HaXaTuu - OCTaHoB.
GNDA Tun KoHTakTa KHOMKW (HOPManbHO Pa3OMKHYTbIA MAN HOPMarbHO
SBxx f 3aMKHYTbIA) MOXHO 3adaTb B N.55 ycTtaHoBo4yHOro MeHio “Tun KOHmMakma
exoda DI.6".
Mpn ucnonb3oBaHWM pasgenbHbIX KHOMOK [MYCK] wn [CTOM], KHoroyHbIti 6510k
NOAKIMKYEHHBIX, Hanpumep, K AuckpeTHeiM Bxogam DI.5 u DI.6, B n.48 [[TYCK] / [CTOM] =
YCTaHOBOYHOIO MeHIo “Cu2Hast Ha exode DI.5" nameHute 3HayeHune Ha "KHonka SBxx ﬁnm
Myck", an.49 “CueHan Ha exode DI.6" Ha "KHonka Cton". DLt
Tvn KOHTaKTOB KHOMOK (HOpManbHO Pa3OMKHYTbI WU  HOpMarbHO D|'5
3aMKHYTbIN) MOXHO 3afaTb B N.54 - 55 ycTaHOBOYHOro MeHto “Tun KoHmakmose D|'6
exodoe DI.5uDI.6". ONDA

O6GbIYHO MPUMEHSAOTCA KHOMOYHbIE Groku, y koTopbix kHonka [[MYCK] ¢
HOpPMarnbHO Pa3OMKHYTbIM KOHTakToM, a kHonka [CTOI] - ¢ HopmanbHO
3aMKHYTbIM.

KHonku [MYCK] n [CTOM] Ha nepegHen naHenu L3 Bcerga akTVMBHBI NpU PYyYHOM pexume pabdoTbl, HE3AaBUCUMO OT
MCNOMb30BaHMS BHELLIHUX KHOMOK YNpaBreHust.

Mocne Haxatus kHonku [[MYCK] B TeueHue 0,5...1 cekyHObl NPOBEPSAIOTCA crneayoLmue napameTpbi:

*  MOBbILLEHWNE / MOHWXEHME HAaNPsXKEHNsi CETU, NepeKoc has No HaNpPSPKEHWIO;

* 3amblkaHue(yTeudka) Ha kopryc 0OMOTOK anekTpoaBuraTens (ecnv npoeBepka 3agerictBoBaHa B n.20
YCTaHOBOYHOTIO MeHI0 “lpoeepka 3aMbIkaHUsI Ha Kopnyc”;

* cocTosHue Bxoaa “BHeluHss aBapus” (ecnv OH 3a4eNCTBOBaH);

e COCTOSIHME JaTymka “cyxoro” xoda (B 3aBUCUMOCTU OT 3aJaHHOMO 3HayeHusi B M.14 yCTaHOBOYHOIO
MeHto “[poeepka damyuka ‘cyxo20’ xo0a’.

CurHan “BHewHee ynpaenenuve”(E.Run) n gatumk aBapuiiHoro ypoBHA(dAV) B py4HOM pexrme NrHOpUpYHTCS.
9



Ecnn Bce napameTpbl B HOpMe, paspeLuaeTcs 3anyck anekTpogsuraTtens no BelbpaHHON nonb3oBatenem cxeme (CMm. M.
2.4.1 BapuaHTbl BKIIOYEHNS HArpy3sku).

Mpu Nnpamom nnu nNnaBHOM Nycke, BKMNYaeTcsa BbixogHoe pene K1, Bkntovatowee koHTaktop munu YII, 3anyckatwowee
anekTpoasuratens. ocne BknoveHus pene K1 B TedeHune 1...90 cekyHA (M3MeHSAETCS nonb3oBaTenieM B yCTaHOBOYHOM
MeHH0) L3 urHoprpyeT nyckoBble TOKM BO BPEMSI pa3roHa ABuraTensi.

Mepepn BkroYeHMEM pene pasfgaeTcs KpaTKOBPEMEHHbIN 3BYKOBOW CUrHar, npeaynpexaarolmnii onepatopa o nycke
anektpoasuratens. Ha kHonke [[MYCK] 3aropaeTcsi curHasnbHbI CBETOAMOL, FOBOPSILLMIA O TOM, YTO ABUraTENb BKITHOYEH.

Bo Bpemsi 3anycka ABuratensi NoYTy BCe 3aLlmThbl OTKIOYEHDI, 32 UCKIOYEeHEeM AByX. OTO 06pbIB O4HOM UM HECKOIBKMX
a3 1 NOHWXKEHNE TOKa HUXKe MUHUManbHOro. Ecnn npu nycke HanpskeHne OAHOM U HECKONbKUX ¢has ynano Hke 50B,
yepes 2 cekyHAbl MPOM3OVAET aBapuinHOe OTKMYeHVe ABuratens. AHanornyHo, aAsuratenb OyaeT oTkmoveH yepes 4,5
CeKyHObl NPU MOHWXEHUU TOKa HMbKe yCTaBkn "MUHUManNbHbIA TOK.

Mocne oTcyeta BpeMeHn BGroKMPOBKM MYyCKOBOrO Toka, L3 HenpepbiBHO BblYMCIAET 3HAYeHMsA TOKOB Mo Bcem dha3am
aneKkTpoaBuraTens, KOTopble AOMKHbI NexaTb B npegenax yctaBok MMHUMArnbHOrO 1 MakCMMarbHOro TOKOB, U BbIBOAUT
Ha MHOWKaTOP MX 3Ha4YeHUs. B py4yHOM pexume COCTOSIHME OATUYMKOB YPOBHS UMW AaBIEHUSI UTHOPUPYETCS, HO YPOBEHb
XKMUOKOCTM 1 OCTarnbHbIE CUrHAIbI UHANLMPYETCSA CBETOANOAAMM.

CeToavoabl 0ToOOpaxatloT pearnbHbIi YPOBEHb XUOKOCTU COrMacHO cpabaTbiBaHWI0 KOHTaKTOB
BblOpaHHbIX AaTtynkoB B N.50 - 55 yCTaHOBOYHOIO MEHIO .
B cnyyae HenpaBunbHOro cpabaTbiBaHUS BXOAOB AATYMKOB YPOBHSA (MMM OTKa3a BblIOpaHHOro
aHanoroBoro Aartyvka) owubka He MHOMUMPYETCS, HO CBETOAMOAbI YPOBHSA HAYMHAKT MuUrathb,
CUrHanNU3npys 0 HEMCNPaBHOCTML.

Ecnu Ha o6bekTe He NpegycMOTpeHa yCTaHOBKa AaTyuka “cyxoro” xoaa, To Ans paboTel cTaHumm Heobxoammo B n. 14
yCTaHOBOYHOro MeHio “MpoBepka gaTymka ‘cyxoro’ xopa” BbibpaTh 3HaveHue “He ncnomnb3yeTtca”, B NPOTUBHOM criyyae
NoCTOsIHHO OyaeT cpabaTbiBaTh aBapus Ne8 “Cyxor xoa” (cm. Tabnuua 4).

B cny4yae npeBblleHUss N NOHWXKeHUs paboyero Toka B TedeHue 1...30 cekyHA (M3MeHsIeTCs Mornb3oBaTenemM B
YCTaHOBOYHOM MEHH0), OTKITKOYAETCS KOHTakTop 1 L3 mHauumnpyeT aBapuio.

CurHanbHbii ceetoamon “ABAPUA” Ha nepegHen naHenu HadvHaeT muratb, CUrHanmmsvpys o6 owwwunbke, 3By4uT
NpepbIBUCTbLIV 3BYKOBOM CUTHar.

Bpems cpabaTtbiBaHus opyrux aBapuii (cM. Tabnuuy 5) ukcMpoBaHOo 1 M3MEHEHWIO HE
noanexut. MNocne HaxaTus kHonku [CTON] aBapus 6yaet copoiueHa n L3 Gyaet oxmaats
[ B JA3iiaai i HaxaTums kHonku [[TYCK].

Bce cnyumnBLumnecs B py4HOM pexunme aBapum B namsatn L3 He coxpaHstoTes .

Haxumas kHonky “BbIBOP”, BO3MOXHO MpOCMOTPETb BCE OOCTYMHble pabouve
napameTphbl L3 (32 NCKMHYEHNEM HEKOTOPBIX aBapuiHbIX cuTyaumin). MNpy ogMHapHOM
HakaTun KHOMKM KpaTKOBPEMEHHO O0TOOpasnTcst Ha3BaHWe BbIBOAMMOIO napameTpa, a
3aTeMm ero 3Ha4eHve.

Mpu aBoiHOM HaxxaTum kHonku “BbIBOP” BypeT oTobpaxkeH cnegylowmin napameTp 1
Tak nocrneagoBaTenbHO BCe ocTanbHble. Ecnv B TedeHne 30 cekyHA Npuv BbIKMHOYEHHOM
asuratene (60 cekyHA Npu BKIIOYEHHOM ABUraTene) He Haxxumanach HY1 oOgHa KHOMKa, TO
L3 aBTOMaTMyecku nepenger K MHAMKAUMM NEpBOro napameTpa - CpegHun TOK
I(3saBoackasi ycTaBka). HasBaHue Tekyllero napameTpa Takke KpaTKOBPEMEHHO
BbIBOAWTCS HA MHOMKATOP KaXKAYH MUHYTY.

OnvcaHue BbIBOAVMbIX NapaMeTpoBs cM. B pasgene 1.4 OpraHbl ynpaBneHus.
Homep NoCTOsIHHO BLIBOAMMOTO NapamMeTpa BO3MOXHO M3MEHUTb B N1.22 yCTaHOBOYHOro MeHto L3 (oT 1 oo 14 napameTpa).

2.4.3 ABTOMaTUYECKUA PEXUM PaboThbI

Mpn BkmoveHun nutaHmsa L3 »n oTobpaxeHus 3acTaBkum C HasBaHWMEM W BepCUEN, MPOWCXOOUT YTeHue U3
aHeproHesasucumon namatu(lN3Y) Bcex HeobxoanMbIX AaHHbBIX Y NapameTPOB 3aLuUThbl.

[anee npoBepseTcs HanuunMe M NpPaBUIIbHOCTb YepedoBaHus nuTalwmx ¢as. Ecnm otcytcTByeT ogHa u3 das unm
0BHapy>xeHO HenpaBurbHOe UX YepenoBaHne, Ha aKkpaHe oTobpasnTcsa ko aBapuiHon cuTyaummn Er.01 n 6yaet 3Byyats
npepbIBACTBLIN 3ByKkOBOW curHan. Ha nepegHei naHenun L3 6yget murate cBetoamog “Asapus”. Heobxoaumo BbINOMHUTL
NpoBepKy HaNpsixeHui a3 n obecneunTs NX NpaBUNbLHOE YepeaoBaHMe.

ABTO Ecnu kHonkon “PydHoii/ABTOMaT” Ha nepepHeit naHenu L3 ycTaHOBMEH aBTOMAaTUYECKUA PEXUM

¥ paboTbl NNK 3agencTBoBaHHbIN BXxo4 “Auto” 3aMKHYT (ecnu BbIGpaH H.0. KOHTaKT AaHHoOro Bxoaa), 7o L3
(I'_hA HayHeT paboTy B 3a4aHHOM aBTOMaTUYECKOM peXMMe Mo AaTynkam yPOBHS UK AaBreHUsI.
Ecnn B ycTaHOBOYHOM MeHI 3HadeHue n.34 “3agepikka mycka rnocrne nogayu Pexum 3adepxku

NUTaHUS” OTIIMYHO OT HYINSA, TO MPOM30MAET 3afepKKa BKIMHOYEHMs Nnpubopa Ha 3To nycka ™ HE e

BpeMs. Ha nhgvkatope otobpasntcs muraroLias Haanuchb C Ha3BaHWEM pexnuma u Bpewmsi do

BPEMEHEM B CeKyHAax A0 OKOHYaHuA 3afdepxKu. [JaHHbIN pexum BKHOYEHUS okonyarusi ———p [~

npegHasHaveH a4ns cutyaunin, Korga npoucxoanT OAHOBpEMeEHHas nogada nutaHng 3a0epxKu

Ha HeCkonbKo noTpebuTenen.

Mpv 0OHOBPEMEHHOM BKIMHOYEHWN MOLLHBIX Harpy30K BO3MOXHA NPOCcagka HanpsiKeHWs MMTaHus, YTO MOXET BbI3BaTb
aBapuiiHble cuUTyauun. YCTaHOBKa pasHblX 3HAYEHW BPEMEHW 3afepXKuW MO3BONWUT MNMaBHO MOAKMIOYNTL BCEX
notpebutenen K ceTn nocne, HanpuMep, ee NPonagaHus U NOCreayLLErO BOCCTAaHOBIEHUSI.
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Ecnn B yCcTaHOBOYHOM MEHIO aKTMBMPOBaH CUrHam BHELUHEro YnpasreHusl, NoaKniyeHHbin Kk Bxogy “E.Run”, 10
npoueccol Hanuea/cnuea 6yayT NPOUCXOANTL TONBKO Npu cpabaTbiBaHNW 3TOrO BXoAa.

L3 Sroiereoynrasaennn
HIAUMTE

Ecnu curHana “BHewHee ynpaBneHuwe” HeT, Ha wuHaukatope Oyoer
oTobpaxeHa muratowas Hagnues “E.Run” n L3 6ypeT oxxmaaTe ero nosBneHus.

CurHan “BHeluHee ynpaBneHune” aktuBupyeTcst B n.15 yctaHoBoyHOro meHw “CueHan ‘BHewHee ynpaeneHue’”
BbIOOPOM 3HaYeHus “Paspeluerne pabotbino [.Y.”.

Oanee, B n.44 - 49 BbibepuTe anckpeTHbIV Bxog DI.1 ... DI.6 ans gaHHoro curHana (no yMon4aHuto, yCTaHOBIEH BXO,
DI.5) nnamenute 3HayeHune Ha 6: " BHewHee ynpaeneHune( E.Run)".

B nyHkTe 54 “Tun koHmakma exoda DI.5” nns Bxoaa 5 yctaHoBMTE HEOBXOAMMbI TUM KOHTaKTa (H.0. UK H.3.). Takke
curHany “BHeluHee yrnpaBneHne” MOXXHO NpucBOUTb 3HadeHune “NpuHyanTensHoe BkrtoveHne”. MNpu cpabaTtbiBaHun BXoaa
“E.Run” gBuratens 6yaeT NpyHYAMTENbHO BKIHOYEH, UTHOPUPYS CUrHarbl 4aTYNKOB YPOBHS, KDOME CuUrHana nepenvea.

DyHKUMSA ynpaBneHust (HanvB UnNu ApeHax) U TUN AaTYUKOB YPOBHSI(OUCKPETHbIE UM aHarnoroBbli) BeibUpaloTcs B
YCTaHOBOYHOM MeHI0 . B kauecTBe 4aT4YMKOB YPOBHSI BO3MOXHO UCMOSb30BaHUE 3NEKTPOKOHTAKTHBIX MaHOMETPOB MHobbIX
WCMONHEHUA, OAMHOYHbLIX [AaTYMKOB YPOBHS pasnuMyHoro tuna (MonnaBKOBble, MeMOpaHHble, LUTbIpEBblE M Mp.) U
aHanoroBbix (BbIxogHon curHan 0...20 /4...20 mA).

Mpw BbIGOpE OUCKPETHBIX AaTYNKOB YPOBHSA HEOOX0AUMO 3a4aTh BXOAbI, K KOTOPLIM OHM NMOAKITIOYEHbI Y TUM KOHTaKToB
Aartyuka (H.o. unm H.3). o ymonyaHumio, 4aTymk BepxHero ypoBHsi(aaeneHus) dH nogkntodeH k Bxogy DI.1, gaTyuk HKHero
ypoBHsi dL - k Bxogy DI.2. MNpn ncnonb3oBaHUM 3NEKTPOKOHTAKTHBIX MAHOMETPOB HEOOXOAUMO MPaBWUSIbHO 3adaTb TUM
KOHTaKTOB BXOA4O0B. B pasgene 2.6 npuBeaeHbl cBeAeHNst O CyLlecTByoLmX ucnonHeHuax OKM. YcTaHoBUTE HyXXHbIN TUN
KOHTaKTOB HWXXHEro U BEPXHEro AaBfEHUst COrMacHO AaHHbIM U3 N.2.6, B NPOTUBHOM Crly4ae BO3MOXHO cpabaTtbiBaHue
aBapwuu Er.10 “HenpasunbHoe cpabaTbiBaHWe AaT4YMKOB YPOBHSI”.

s Ob6a 1o2alleHbl -

YPOBEHb

. o
Ha nepepHen naHenm L3 O et cmosi6 XUdOKOCMU HUXe damyuka H.).
HaxoOATCA CUTHaNbHblE O sz CEemUMCS HUKHU YPOBeHs -
cseroanoabl, nokasbiBatuwune @ v cmonb xuokocmu mex0y 0amyukamu yposHel
[

YPOBEHb KUAKOCTU MO COCTOSHMIO e w062 33CEEUEHD! -

K%HTaKTOB AaT4MKOB YPOBHSA. |:| wans  cmosi6 KUOKOCMU 8bie 0amyuka .y.
OKa3aHbl BO3MOXHbIE BapuaHTbl o O6a Muzarom -

0TOBpaXeHst YPOBHEIA: S oren

HeripasuribHoe cpa6amb/ea/-lue KOHMaxkmoag 0am4uKkos

CuTyaums ¢ HenpaBuibHbIM CpabaTbiBAHMEM KOHTaKTOB AATYMKOB BO3HMKAaET M3-3a HEKOPPEKTHOro Bbibopa Tvna
KOHTaKTOB AaTYMKOB B YCTAHOBOYHOM MEHIO (Hanpumep, BbibpaH Tun KOHTakToB AaT4mkoB Ans AKM ncnonHeHms V (HWKHUR
- H.3., BEPXHWU/ - H.0.), @ B AENCTBUTENbHOCTN YCTaHOBMEHbI LWTbIpEBbIE). MonyyaeTcsa cnegytoLlee: nNpu SOCTVXEHUN
XWUOKOCTbIO BEPXHEr0 YPOBHA €MKOCTU KOHTAKT HUKHErO YPOBHS AOMKEH OblTb Pa3OMKHYT, KOHTAKT BEPXHEro YPOBHS
JOIMKeH 3aMKkHyTbcs (CM. n.2.6.1). B pencreBuTenbHOCTM xe 06a LUTbIPEBLIX KOHTaKTa 3aMKHYTbl, YTO OU3NYECKM
HeBOo3MOXHO Ans OKM-V. Kak Tonbko BO3HMKaEeT cuTyauus C HenpasBuilbHbIM cpabaTbiBaHMEM KOHTaKTOB OaTYMKOB,
Ha4MHaloT MUraTb CBETOAMOAbI YPOBHEW 1 Yepes 5 cekyHA cpabaTbiBaeT 3awuTta. [ipuratenb OTKIo4aeTCs 1 Ha UHAUKaTope
oTtobpaxaeTcs aBapus Er.10. ABapusi copocutcsa aBToMaTUyecky Nocne BOCCTaHOBIIEHNS CUrHanoB ¢ AaTynkoB. [JaHHas
oLumnbKa MOXeT BO3HUKHYTb Kak MPW HEMCNPaBHOCTN AATHMKOB, TaK M HencnpasHOCTU Bxoda(sxoaos) L3.

MoppobHee o cnocobax yctpaHeHus HeucnpasHocTer cM. B MPUITOXKEHUE A naHHoro PykoBoacTtea.

HanueB emkocTu

Pexvum HanueBa eMKOCTW 3amnyckaeTcs npu Bbibope B M.2 YCTAHOBOYHOIO MeHK “®yHKUuS ynpaBneHus” 3HaveHus 0:
“Hanus”.

Ecnun B emkocTn cTon6 »XMAKOCTU BbILLE HKHErO YPOBHS (OATUMK HUXKHErO YPOBHS
ABapuiiHbiii yposeHs  3AMKHYT UMW AaBneHve Bbllle MUHUMArbHON ycTaBku), L3  nepexoanT K OXuAaaHuio
BepxHuii ypoBeHb cnvBa eMKocTU. Ha nHavkatope oTobpassTcs MUratoLme HUKHUE YepTOUKMN.

I 3P JSIroncTe ynPABREHNS
MSAWHTBI

' - ABapWuiiHbI ypOBeHb

D e |1 15KH U serouat ] BepxHuin ypoBeHb
yposeHs -

* HukHmin

OxudaHue HUXHe20 ypOBHSI YPOBEHb

o =) Mocne oKoH4YaHUs cnvBa eMKOCTH (Pa3OMKHYNCH AATHUK HUXKHEO YPOBHS
UNN [aBfeHne HWXe MUHUManNbHOW YCTaBKW) MNeped 3anyckom
anekTpoasuratens B TedeHue 0,5...1 cekyHAbl NPOBEPSAIOTCS crieayolime
napameTpbl:

* MOBbILLEHME / MOHWXKEHNE HanpsXKeHUs CeTU, NepeKoc gas no HanpPsXXEeHWHo;

e 3amblkaHue(yTeuka) Ha Kopryc 0OMOTKM aneKkTpoasuratens (ecnu npoBepka 3agencreoBaHa
B .20 ycTaHOBOYHOrO MeHio “lIposepka 3aMbIKkaHUsI Ha Kopnyc”);

e cocTosiHve Bxoda “BHeluHsAs aBapus” (€Cnv OH 3a4eCTBOBaH B YCTAHOBOYHOM MEHIO);

e cocTosiHMe pJaTtyuka(-oB) “cyxoro” xoga (B 3aBWCMMOCTM OT 3a4aHHOrO 3HayeHus B
yCTaHOBOYHOM MeHto “lTpoeepka damyuka ‘cyxozao’ xoda’;

*  KONMYeCTBO 3anyCKOB ABUraTens B4ac.
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Ecnun Bce napameTpbl B HOpMe, pa3peLlaeTcs 3anyck aneKkTpoasuratens no BbibpaHHoN nonb3oBartenem cxeme (Cm. M.
2.4.1 BapwaHTbl BKMNO4eHWs Harpy3ku). Mpu npamMoM nnm nnaBHOM Mycke, BKINOYaeTcs BbIxoaHoe pene K1, Bkntovarowlee
koHTakTop unu YII, 3anyckatowiee anektpoasurartens. [ocne BkntoverHus pene K1 B Teverune 1...90 cekyHa (M3meHsieTcs
nonb3oBaTenem B yCTaHOBOYHOM MeHI0) L3 nrHopmpyeT nyckoBble TOKM BO BpeMs pasroHa ABuratens.

Mepen BkNoYeHWEM pene pas3faeTcs KpaTKOBPEMEHHbIN 3BYKOBOW CUrHanm, npeaynpexaarolnin onepatopa o nycke
anektpoasuratens. Ha kHonke [[MYCK] 3aropaetcsi curHanbHbI CBETOAMOL, FOBOPSILLMIA O TOM, YTO ABUrATENb BKITHOYEH.

Bo Bpems 3anycka gBurartens novtu Bce 3awmuTbl 3arpybneHbl, 3a UCKIMIYeHneM ABYX. OTO 06PbIB OAHOM UITN HECKOMbKMX
das 1 NOHWXXEHWEe ToKa HbKe MUHMManbHOro. Ecnu npu nycke HanpspkeHne ogHOM UNmn Heckonbkux as ynano Huke 50B,
Yepes 2 cekyHAbl NMPOM3OVAET aBapunHOe OTKMYeHVe ABuratens. AHanornyHo, aAsuratens OyaeT oTknoYeH Yyepes 4,5
CeKyHAbl NPU MOHMXXEHUU TOKa HMKe yCTaBky "MuUHUManbHbIA TOK.

lMocne oTtcyeta BpemeHM ONMOKMPOBKM MYCKOBOrO TOKa (Ha uHAMKaTope oTobpaxarTcs Oerywme yeptouku) L3
HenpepbIBHO BbIYUCISET 3HAYEHNSA TOKOB MO (hasam aneKkTpoaBuratens, KoTopble [AOIMKHbI NexaTtb B npegenax ycraBok
MWHMMAaIbHOIO M MakCUMarbHOro TOKOB. Takke y4nTbIBAaETCH KONMYECTBO MYCKOB M BpeMs paboTbl ABUratens (MoTo4vachl).

B npouecce HanuBa NOCTOSIHHO BEAETCSt KOHTPOSb TOKOB U HAMPSPKEHWI, KOTOpble [OMMKHbI nexaTb B npegenax
YCTaBOK, 3aflaHHbIX B yCTaHOBOYHOM MeHH0. [1pu BbIxoAe 3Ha4YeHuUi 3a AMana3oH YyCTaBoK B TEYEHUE 3a4aHHOIO BPEMEHM,
Npoun3oNaeT aBapunHOe OTKIOYeHKe aneKkTpoasuratens. Ha nHavkaTtope otobpasnTtcs Kog CryyvBLLENCS aBapuv U BPEMS
[0 cnepytolLero 3arnycka Asuratens. Takke B npouecce paboTbl NpoBepsSIETCA COCTOSHUE BXOAOB “BHeluHas aBapwus”,
“BHeluHee ynpaBneHne”, COCTosIHNE AaTtymka(-oB) “Cyxoro” xoga 1 AaTymka aBapUMHOIO YPOBHS, €CIIU OH UCMONb3YeTCs.
Mpu HanonHeHUN eMKOCTM 4O BEPXHEro YPOBHSI NPOM30NAET OTKIOYeHNe asuratens u L3 nepenger k oxvaaHvio crivea.
Knonku [[TYCK] n [CTOI1] B aBTOMaTN4ECKOM pEXMMe 3a6noKNpOBaHbI.

[Ins 9KCTPEHHOro OCTaHoBa crieAyer NpegycMOTPETb BO3MOXHOCTb ObICTPOro OTKMKOYEHMS nuTaHus npubopa mnu
cunoson annapatypbl. OTKNOYMTL ABUratenb TakkKe MOXHO, NepeknioumB L3 B pyyHOM pexuMm (Haxatue KHOMKU
“PyyHon/ABTOoMaT” Ha nepegHen naHenu L3 nnun pasomkHyTs Bxo4 “Auto”, ecrnv oH 3afencTBoBaH).

[atunk aBapuiiHoro ypoHs dAV (ecnu oH UCNonb3yeTcsl) yCTaHaBNMBAETCA B BEPXHEN TOUKE €MKOCTU Hag OaTYMKOM
BEPXHETo ypoBHsi. Ero 3agadya - asapminHoO 0CTaHOBUTL HarnvB Npy BO3MOXXHOM OTKa3e AaTynka BEPXHETO YPOBHSI.

Pabota gatunka aktuBMpyeTcs B M.16 yCTaHOBOYHOrO MeH ®PYHKUMA AaTyMka aBapuMHOro ypoBHS” BbiGOpOM
3Ha4yeHus “OcTaHoB 40 CHATUS curHana” unu “OcTaHoB ¢ BblAepXxKov BpemeHn”. BoibnupaeTcs anckpetHbin Bxog DI.1 ... DI.6
ONsi JaHHoro curHana (no ymornyanuto, yctaHosrneH Bxog DI.4). B n.47 “CuaHan Ha exode DI.4" v3meHuTe 3Ha4YeHve Ha
"[laTymk aBapuiHoro ypoBHs". B n.53 “Tun koHmakma exoda DI.4 " aons Bxofa 4 ycTaHaBnvMBaeTcsi Heo6XxoaMMbIA TUM
KOHTaKTa (H.0. UNN H.3.).

Tenepb npu cpabaTtbiBaHUM faTyMKa NPOM3oMAET aBapuNHbLIA OCTAHOB A0 CHATUSI CUrHarna Kak ¢ BbleP>XKOM BpeMeHU
nocne cpabatbiBaHus, Tak U 6e3 BblAepXKKM BpeMeHuW. [ocne OKoHYaHWsi BpeMEHU BbIOEPXKKU U CHATUSA curHana pabota
BO30OHOBISIETCS B LUTATHOM PEXUME.

XoTs Mpu onpoce COCTOSIHWS AATYMKOB YPOBHSI MPOUCXOAUT (DUMLTPaUMsl NOXHBLIX cpabaTtbiBaHUi (aHTMApeGesr),
Hepezaku cryyau, koraa NoXHble cpabaTbiBaHUSA MPOUCXOAST B TEYEHWE ANUTENBHOMO BPEMEHW. DTO OLLYTUMO NPOSIBSIETCS
Ha “ONMHHBLIX” MarucTparnsix, C NPMMEHEHNEM B Ka4ECTBE AaT4nKa yPOBHE areKTPOKOHTaKTHOrO MaHoMeTpa. Mapoyaaps,
MPOMCXOAALLME MOCIE BKMIOYEHUS U OTKIHOYEHWs [ABUrarterns, ONUTENbHOE BPEMS Oal0T NOXHbIE CUrHarmbl YPOBHEW,
BCIeOCTBME Yero BO3MOXXEH HeXernaTerbHbIii 3aryck/0CTaHOB arekTpoaBuraTers.

[Ns NcKnoYeHns Taknx cUTyauuii npeaycMoTpeHbl (PYHKLIMK 3aAePXKKM BKITIOYEHWUS/OTKITIOYEHNS ABUraTensi.

Ecnn B n.42 ycTaHOBOYHOrO MeH0 “TariMep 3afepXku BKIOYEHUSI” YCTAHOBUTb HEHYNEBOE 3Ha4YeHue BpeMeHu (B
ceKkyHaax), TO 3anyck ABuUraTtens Nnpon3onaeT Yepes 370 BpeMs Npuv YCIOBMM MOCTOSIHHOIO COCTOSIHUST YPOBHST XXUAKOCTH.
Ecnn B TeyeHue 3TOro BpeMeHM COCTOSIHME YPOBHS M3MEHUTCH (Hanpumep, npowvsolwlen ruapoyaap, ctpenka OKM
N3MeHWNa CBOE MOMOXEHNEe N U3MEHUNA COCTOSIHNE KOHTaKTa, a 3aTeM BepHynacb K UCXOQHOMY MOSIOXKEHUIO), TO BPEMS
3aEPXKKM BKIIOMEHUSI OOHYNuUTCS M L3 3aHOBO HaYHET OTCYET Nocre BO3BPALLEHUSI CTPESKN B UCXOAHOE COCTosiHMeE. U Tak
[0 Tex nop, noka He 3akoHyatcs konebaHusa ctpenku AKM. Kak Tonbko konebaHus CTpenku NpekpaTaTcs U 3aKOHYUTCS
obpaTHbI OTcYeT Tanmepa, Oyamer 3anylleH anekTpoaBuratenb. Bpemsi TaiiMepa nogbupaercs B 3aBMCUMOCTM OT
ONUTENBHOCTY MMAPOYAAPOB 1 MOXET floCcTuraTh 3HaveHns 600 cekyHa.

AHanornyHo pabotaet “Tanmep 3agepxKku OTKMYeHUa”(M.43 yCTaHOBOYHOTO MeHt). Mpu JOCTMXEHWMN BEPXHETO
YPOBHSA OTKIIOYEHWNE ABUraTtensi MpousonaeT Yepes Bpems, 3afaHHoe B 3TOM MyHKTe. Ecnu npu oTcyeTe aTOro BpemeHu
OyayT konebaHusa ctpenku OKM, nameHsowme ypoBeHb, TO TalmMep obOpaTHOro otcyeta OyaeT Tawke OOHynATbCs U
nepesanyckaTtbCs.

Mpn 3agencTBOBaHHbIX Tammepax Ha
MHOMKaTOpe OToOpaXatTcs 4epeayrLlimecs
HaAMMCK BKITHOYEHUS/OTKMIOUYEHNS 1 BpeEMS 4O
3adepxka 3adepxra 3anycka/octaHoBa ABuratensi.
rnycka Bpems 0o 3anycka ocmaHosa Bpewmsi 0o ocmaHosa

C nomoLupbto TaiMepoB 3aepXKK1 BO3MOXHO OpPraHn30BaTh rpynnoBON PEXUM paboTbl HECKOMbKMX arperaTtoB. [laHHbIN
pexunm npegHasHayeH anga opraHm3aumm paboTbl HECKOIbKMX HACOCHbBIX arperatoB B rpynnoBoM (KackagHOM) pexume Ha
OOHY MarucTpanb C Uenbi MNOAAEPXaHUS OABMEHUA B CUCTEMAxX BOAOCHAOXKEHWUSI >XUNbIX, aAMWHUCTPATUBHbLIX U
NPOV3BOACTBEHHbIX 34aHUN. B kayecTBe gaTunka AaBneHus marucrpany MoxXeT ucnonb3oBatbed KM nnu pene gaeneHus,
HACTPOEHHbIE HA MMHUMAanbHOE U MakCcuMaribHOe AaBrneHue.

Mcnonb3yoTcs Heckonbko YCTPONCTB L3 ¢ 3ageicTBOBaHHbIMY TaiMepaMm 3afepKek BKoveHus/oTknoveHms. KM
UNW pene AaBneHnsi NOAKMYEHbI MapannenbHO K BCEM UCMOSb3yEMbIM YCTPOMCTBaM.

Moppo6Hee 06 aTom B MpunoxeHuun b “I'pynnoBoi pexwviv paboTbl N0 ANCKPETHLIM AaT4YKkaM YPOBHS (AaBneHnst)”.

Ecnvn B yCTaHOBOYHOM MEHI0 aKTUBMPOBAH BXOA, BHELLHEN aBapuu, To Npu cpabarbiBaHum 3Toro Bxoaa (curHan “E.Error”
no ymonyaHuio nogkniodeH k xoay DI.6 ) asuratens 6yaeT ocTaHOBREH 1 Ha nHAMKaTope oTobpasntcs coobLLeHre C KOgoM
aBapum Ne12. [anbHenwas paboTa BO3MOXHA TOMbKO MOCIE CHATUSA CUrHamna aBapuu. TuUn KOHTakTa AaHHOro BxoAa
3aJaeTcsi B yCTaHOBOYHOM MeH10 “Tun koHmakma exoda DI.x” . OH MOXeT 6biTb MO0 HOpManbHO Pa3oMKHYTLIM (aBapus
BO3HMWKHET MPW 3aMblKaHWW AaHHOrO BXO4a) WvM HOPMarbHO 3aMKHYTbIM (aBapus BO3HMKHET MpU pasMblKaHUW SAHHOMO
BX0Aa). 12



Hepenku criydau, korga npovMcxoguT NepenuB eMKOCTW, BCeACTBME OTKasa O4HOro M3 AaTYMKOB YPOBHS (Hanpumep,

YacTbl CryYav 3aMep3aHns AaTYMKOB BEPXHErO YPOBHSI Ha BOAOHAMOPHbIX OaLLHSX 1, BCNeACTBME 3TOro, Nepenvs).

MckniounTb nepenvB B TakMX Criydasx noMoxeT Tanmep npoporkmTensHocTu paboTbl. Ero 3agava - oTkniounTb
ABuratenb NO UCTEYEHUW 3a[aHHOTO BPEMEHW (B MMHyTax), ecnu He cpaboTan AaTyMk BepXHero ypoBHS. Tanmep
3anyckaeTcsi BMeCTe C BKITIYeHeM ABuratens npy Hanvee. 3HayeHne BpeMeHu Tarimepa 3agaertcs B N.41 yCTaHOBOYHOTO
meHto L3. Ecnn gatymk ypoBHs cpaboTtan no BpeMeHu paHblue Tanhmepa, TO TalMep ocTaHaBnMBaeTCst 40 CreaytoLwero
BKIIOYEHWSA ABUraTens.

Mpwn cpabaTbiBaHMK Tarimepa ABUraTenb OCTaHaBVMBAETCS U HA MHAMKATOPE BbIBOAMTCA HaAMMChb C KOQOM aBapum
Ne11"lMpeBbieHO BpeMs paboTbl” U BpeMEHeEM crieaytoLero BktoyeHus. MNocne okoHYaHus BpeMeHW Bbiaepkku L3
NnepexoauT K LUTAaTHOMY pexumMy paboThbl.

Mpu ncnonb3oBaHMKM aHaNoroBoro AaTyunka c BbIxogHbIM curHanom 0..20(4...20)MA, B yCTaHOBOYHOM MEHI0 3aaiTe Tun
AaTtyuka - aHanorosbIn, TMN ero BbixogHoro curdana(o...20 nnu 4...20 MA) 1 ero manasoH N3MepeHun (HUKXHee 1 BepXHee
3HayeHune) B n.8 19 3apaiite ypoBHM BKNtoYeHUS/oTkNoMeHnst Hacoca(MakcumanbHas  MuH1ManbsHas ycTaBkm).

Hanpumep, ananasoH gaenenuns gatumka 0 ... 6.00 6ap. B n.8 3agaem 3HayeHue 4.00 6ap(oTkntoyeHmre), a B .9 - 2.00
6ap(BkntoveHne). Ecnun gaBnenne xmnakocTu Beilwe 3HadeHns n.9 (2.00 6ap), Hacoc ocTaHoBneH. MNpu NOHWXKXEHUN AaBneHns
HWXKe 3TOM YCTaBKM NPOUCXOAUT BKITOYEHNe Hacoca. [pu noBbilweHun AaBnenus Beiwe ycTtaeku B Nn.8 (4.00 6ap) Hacoc
oTkntovaeTcs n L3 oxunaaeTt nageHus gasnenms Huxe yctaskm B 1.9 (2.00 6ap).

Ecnu ncnonb3syetcst aHanoroBbIvi 4aTYMK YPOBHS, TO €ro AManasoH n3amepeHun 3agante B metpax. Hanpumep, 0 ... 50,00
(meTpoB). CoOTBETCTBEHHO, 3HaYeHue 1.8 “ MakcumanbHas ycTaBka” 1 n.9 AOmKHbI ObITb TAKOW-Ke pa3MepHOCTU.

Hanpumep, MakcumanbsHas yctaBka pasHa 40.00(m), a MuHumanesHas - 15.00(m).

|—| YnbTpa3ByKOBOW YpOBHEMED

Mpy wucnonb3oBaHUM yNbETPA3BYKOBbLIX YPOBHEMEPOB (0...20) 4...20 MA

crieflyeT y4ecTb TO, YTO OH M3MepsieT He BbICOTY cTonba N
XXMAKOCTY, 8 PACCTOAHUE OT CEHCOPA 40 MOBEPXHOCTY BOABI. ~ g /1N
o
gl 1Y
x
[nsa nepepacyeta 3Ha4eHUN B yCTAHOBOYHOM MEHI0 €CTb | .ooooos E?' ________________ ABapuiiHbii
2 ” o
n.7"CmeweHue ‘0’(2ny6uHa komodua) ". VamepbTe Ha c g yposerts
=4 ePXHUN

o6bekTe rmyOuHy KornoaLa n yCTaHOBUTE AAaHHOE 3HAYEHNE B | =======cf=mmmmmmmmaaaaaan
3TOM MyHKTE MeHI. M3 3agaHHOro 3HaveHus rnyouHbl
konoaua L3 Oyger BbluMTaTb M3MEPEHHOW PacCTOsiHUE U
BbIBOOAWTb €ro Ha 9KkpaH. Lvknbl HanuBa/cnuea OyaoyT
npoucxXoauTb YXe MO pacvyeTHOMY [OEeNCTBUTEINTbHOMY
3HaYEHUIO BbICOTHI.

COOTBETCTBEHHO, 3Ha4YeHUs AuanasoHa pJgartyuka,
MakcumanbHon 1 MuHMManbHOW YCTaBOK OOMKHbI ObITb
OOHON pasMEepHOCTW W BEMUYMHbI YCTABOK HE [OIMKHbI
npeBbILWaTh AnanasoH.

YPOBEHb

PaccrosiHue]

BbicoTa konogua

<
<

HWxHWi
ypOBEHb

OnycToleHue (ApeHax) eMKoCcTH

Pexvm onycTtolleHus(opeHaxa) eMKOCTU 3anyckaeTcs npu Bbibope B N.2 yCTaHOBOYHOTO MeHw L3 "®yHkumsa
ynpaBneHus” 3HavyeHus “OpeHax”.

Pabota L3 npu ppeHaxe uaeHTudyHa paboTe mpu HanvBe 3a MCKMOYeHMeM obpaTHOro nopsiaka BKIOYeHWs/
OTKIMIOYEHWS ABUraTens Npyv U3MEHEHUN YPOBHS XNAKOCTU U cpabaTbiBaHWS AaTYUKOB YPOBHSI.

ABapUIiHbIN YPOBEHD Ecnu B @MKOCTY CTONG XUAKOCTM HUXKE BEPXHETO YPOBHS (AATUNK BEPXHETO

YPOBHSI Pa3OMKHYT WM [OaBreHUe HuKe MakcuManbHOW ycTaeku), L3

BepxHuii yposeHs MEPEXOAMT K OXMAAHMIO HaMoMHEeHUs eMKocTU. Ha nHamkaTope otobpaasTcs
MUratoLLIME HUXKHME YEPTOUKN.

Mpn OOCTUXKEHWM XKMAKOCTbIO BEPXHEro YPOBHS MNPOM30OMAET 3anyck

npuratensa. [locne Toro, Kak ypoBeHb OOCTUrHET MUHUMASIbHOIO YPOBHS,

HwxHWii ypoeHe  npuraTtens GyaeT ocTtaHoBrneH v L3 GyaeT oxuaaTb HanornHeHUs eMKOCTU Ao
- BEPXHEro ypoBHS.

[atunk aBapuiiHoro ypoHsi dAV (ecnu OH NCNOMnb3yeTcs) yCTaHaBNMBAETCS B BEPXHEN TOYKE EMKOCTU Haa 4aT4MKOM
BEPXHETo ypoBHsi. Ero 3agadya - asapuinHo 3anycTuTb OTKaYKy KUMAKOCTU NPY BO3MOXHOM OTKa3e JaTyrka BEpXHEro YPOBHS.

Pabota partuvka nepenuBa aktuBumpyetcs B N.16 yCTaHOBOYHOrO MEHHO o
“DYHKUMS AaTyMKa aBapuMMHOro YpPOBHs' BbiGOpoM  3HaueHust “OTpaboTka JABapuiKeli yposete |,
curHana”. Belbupaetcsi auckpetHbii Bxod DI.1 ... DI.6 gns gaHHoro curHana(no Bepxii
ymonuaHuio, BbibpaH Bxoa DI.4). B n.47 “CueHan Ha exode DIL.4 " un3veHute YPOBEHb
3HayeHue Ha "dartymk aBapunHoro ypoBHs". B n.53 “Tun koHmakma exoda DI.4"

Ans Bxoga 4 ycTaHaBnmBaeTcs HeObX0AMMBIN TUN KOHTaKTa (H.0. UM H.3.).

Tenepb npu cpabaTtbiBaHWM JaTyMka MPOU30MAET MPUHYAUTENbHLIN 3anyck i
ABvraTens OO OMyCTOLEHVsI eMKOCTU (O0 cpabaTbiBaHUA [AaTyuka HWXKHEro YpOBEHb
ypoBHs). [pu 3TOM COCTOsIHNE faTynKa BEPXHENO YPOBHS UTHOPUPYETCS. «

Tak>xe Kak 1 npu Hannee, BO3MOXXHO MCMNOMb30BaHme d)yHKLIMﬁ 3a4EepPXKKKN Nycka, oCTaHOBa aBapUINHOIo OTKIOYEHUS.

‘:IJyHKLlMM 3alepP>KKnN Nnycka n octaHoBa aHalnorn4yHble c Hanneowm, Taﬁmep aBapmﬁHoro OTKIHIOYEeHNA BKNo4YaeTcAa BMecTe
casuratenemMmu C6paCbIBaeTCﬂ Npu OOCTMXKEHNUN HUXKHETO YPOBHA.
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2.4.4 Pexxum paboTbl no Tanmepy

[aHHbIN pexxum NpefycMOTPeH ANnst Takux yCroBWUiA, Tae YCTaHOBKA [aTyMka BEPXHEro YPOBHS He npeacTaBnsieTcs
BO3MOXHbIM (HanpvmMep, Ha BOAOHAMOPHbIX OalHAX MNpU CUMbHBIX MOpO3ax MPOMCXOAWUT ero obmep3aHve Wu,
COOTBETCTBEHHO, OTKa3), a UCMOMb30BaHNE ANEKTPOKOHTaKTHOrO MaHOMETPa 3aTPyAHEHO MO KakMM-MG0o npuyrHam. B aTom
cryyae yCTaHaBMMBaETCHA BCEro OAMH AaTYUK HUXKHErO YPOBHS, N0 cpabaTbiBaHMIO KOTOPOro MPOMCXOAUT HanuB(ApeHax)
€MKOCTM B TE4YEHME HEOBXOAMMOrO AN HanoOMHEHUS UK OCYLLEHWS BpeMeHW. [laTyrK BEPXHEro YpOBHA B 3TOM PEXUME He
ncnoneayetcd. PyHKUMS - npaMasn(Hanve) nnv obpatHas(apeHax) BblbupaeTcs B yCTaHOBOYHOM MeHto L3.

Mpu HanuBe Ucnonb3yeTcst BXOA AaT4MKa HUXKHEro ypoBHs dL, Npu ApeHaxe - BXoa AaTynka BepxHero ypoBHs dH. TMpu
paboTe NoCcTosIHHO MpoBepsieTcst Ux cocTtosHue. CocTosiHMe AaTymka(-oB) “Cyxoro” xoa NpoBeEpPSiIETCS B 3aBUCMMOCTU OT
3a/jaHHOro 3Ha4yeHus B .14 yctaHoBOYHOrO MeHto “lMpoBepka gaTymka ‘cyxoro’ xoaa”.

CwvrHan “BHeluHee ynpaBneHune” aktuBmpyetcs B .15 yctaHoBo4HOro MeHio “CurHan ‘BHewHee ynpaBneHue’ “. Ecnu
BbIOpaHO 3HaveHue “PaspeweHve pabotbl no [.Y.”, To npoueccbl Hanuea/crivea OyayT MpoOMCXOauTb TOMbKO MNpu
cpabartbiBaHumn Bxoga "E.Run”. Ecnu BbibpaHo 3HayeHve “TpuHyanTensHoOe BKIOYEHME”, TO Npu cpabaTbiBaHUM Bxoaa
“E.Run” gBuratene OyaeT NpUHYOMTENbHO BKIHOYMEH, UTHOPMPYS CUrHambl AatyvKka YpPOBHS M TaniMepa, KpoMe curHana
nepenvea u “cyxoro” xoaa.

- Hanue
ABapuiiHbIii

YpoBeHb Ecnu gaturk B pasaoMKHYTOM COCTOSIHUM, YTO O3HAYaeT OTCYTCTBME XMUAKOCTU B
€MKOCTM, TO MPOMCXOAUT BKIOYEHUe ABuraTtens Hacoca Ha Bpems oT 1 go 180
MUHYT (M3MeHsAeTCs nonb3oBaTenem B n.33 yCTaHOBOYHOIO MEHIO).

—— Bpemsa HanonHeHus KOHKPETHOW eMKOCTV nogbupaeTtcd npobHbIM nyTem B

ypoBeHb py4yHOM pexwume. [locne okoH4YaHust BpemeHwn Hanusa L3 Oygetr oxupgatb

pa3MblkaHWs gaTyMka HUXKHEro YPOBHS, U Mocre 3Toro cHoBa OyaeT noBTOPsSiTb

LMKIbl HanvBea.

OpeHax | Asapw AHBIA ¥

Ecnu gatymk B 3aMKHYTOM COCTOSIHWUM, YTO O3HA4aeT 3arnofiHEHNE eMKOCT!,
TO NPOMCXOANT BKINtOYeHNe apuratens Ha pems oT 1 40 180 MUHyT.

Bpems ocyLleHVs KOHKPETHOW eMKOCTW nogbupaeTtcs NpobHbIM NyTeM B
py4HoM pexwume. [Mocne okoHyaHusi BpemeHwn cnvea L3 OyaeT oxupatb
3aMblkaHNs AaT4nKa BEPXHETO YPOBHS, U MOCIe 3TOro CHoBa byAeT NoBTOPAThL
LIMKIbI CrIMBA.

BepxHun
ypoBeHb

[ Jora@ay) |
[ [oLiH) |

Bpewms, npowedwee
C MOMeHma
3anycka

Ocmasuweecs
8pemsi pabomel 8
MUHYymax u cekyHlax

VPoBEHE
[ sepm
VPOBEHS

[ Py
VPOBEHS

BHEWHEE

Bpewms, npowefliee ¢ Havana uvkna Hanuea/cnvea

Do MOXHO MOCMOTPETb, HaxaB KHomKy «[MYCK», Bpems

’ D oromsen [0 OKOHYaHMSA Hanuea/criMBa - HaXaB  KHOMKY
«CTOIM».

5 g
nmyckK Ca5seno
g S

[ shewnee

MPABNERME

[ eewsn
ABAPA

[ "cyxoir xon

Hatuunk aBapuinHoro yposHs dAV (eCrnv OH UCNOMb3YETCA) yCTaHaBNMBAETCA B BEPXHEN TOYKE EMKOCTU Hag AaT4MKOM
BepxHero ypoBHs. Ero 3agaya - aBapuiiHO OCTaHOBWTb HaNvB U aBapuinHO 3anyCTUTb OTKaYKY KUAKOCTY NPU APEHaxe .

PaboTta gatunka aktuBmpyeTcst B M.16 yCTAaHOBOYHOrO MeHI “®YHKLMA AaTynka aBapUMUHOro ypoBHS” BbIOOPOM
3Ha4yeHus “OcTaHoB A0 CHATUS curHana” unu “OcTaHoB C BblAEPXKKOW BpemMeHn” ans Hanvea u “OTpaboTka curHana” ans
ApeHaxa.

Mpy Hanuee npu cpabaTbiBaHUK JaTyMKa NPOM3ONAET aBapUHBLIN OCTAHOB A0 CHATUSA CUrHana Kak C BbIOepKKON
BpeMeHu nocne cpabartbiBaHus, Tak 1 6e3 Bbiaepxku Bpemenu. Mpu gpeHaxe npu cpabatbiBaHWM faTtynka npousonget
NPUHYAWTENbHbIV 3anyck ABuraTens 4o OnyCTOLEHUs eMKOCTU (ABuratenb OyaeT 3anyLweH Ha 3afaHHOe B YCTAaHOBOYHOM
MeHI0 BpeMsi paboTbl N0 Tanmepy).

Beibupaetca auckpetHbivi Bxog DI.1 ... DI.6 ans gaHHoro curHana(no ymonyaxuio, 3agaH sxog DI.4). B n.53 "CueHan Ha
exode DI.4" nsmeHute 3HaveHue Ha "[daTtunk aBapuinHoro ypoBHs". B n.53 meHto” Tun konmakma exoda DI.4" ons Bxona 4
yCTaHaBnMBaeTcs He0OX0AMMbIN TUM KOHTaKTa (H.0. NN H.3.).

Ecnun akTnBMpoBaH BXOA BHELUHEN aBapuu, TO npu cpabaTtbiBaHuy 3Toro Bxoga (curHan “E.Error” mo ymonuyanuio
nogkntoyveH k Bxogy DI.6 ) oBuratens OyaoeT OCTAHOBIEH M HA MHAMKATOPE OTOOpasuTCs HaAMMCb C KOAOM aBapum 12.
[anbHenwaa paboTa BO3MOXHA TOMbKO MOCIE CHATUS CUrHama aBapuu. Tun KOHTaKTa [aHHOro Bxoda 3ajaeTcd B
yCTaHOBOYHOM MeHto “ Tunn koHmakma exo0da DI.x” . OH MoXeT 6bIT 6o HopMarbHO Pa3oOMKHYThIM (aBapusi BO3HUKHET Npu
3aMblKaHMW AaHHOMO BXOAA) U HOpMarbHO 3aMKHYThIM (aBapysi BO3HMKHET NPpU pa3MblKaHWUW AaHHOMO BXoAa).

Kak 1 Bo BCex ocTarnbHbIX pexuMax, OCyLLEeCTBNSAETCA NpoBepKka BCeX MCMoMnb3yeMblX NapameTpoB 3aluTbl nepen
3anycKkom 1 Bo Bpems paboTbl ABurartens.

Haxumas kHonky “BbIBOP”, BO3MOXHO NpOCMOTpeTb BCe AOCTYMHble paboune napameTpbl L3 (3a ucknoveHvem
HEKOTOPbIX aBapuinHbIX cuTyauuin). [pu OAUMHAPHOM HaXaTUM KHOMKM KpPaTKOBPEMEHHO O0TobpasuTcs HasBaHue
BbIBOAVMMOrO NapameTpa, a 3atem ero 3HadeHwue. Npu gonHom Haxxatum kHonkn “BbIBOP” 6yaet otobpaxeH cnepyrowmn
napameTp 1 Tak NocrnegoBaTernbHO BCe OCTamnbHbIE.

OnwvcaHne BbIBOAMMbIX MapamMeTpoB cM. B pasgene 1.4 OpraHbl ynpaBneHusi. Homep MOCTOSHHO BbIBOAMMOTO
napameTpa BO3MOXHO U3MEHWTL B N.22 yCTaHOBOYHOIO MeHto L3 (oT nepsoro o 14 napametpa).
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2.4.5 Pexum paboTbl N0 IMHUK CBA3M

L3 ocHalueH dusndeckum natepdencom RS-485, no KoTopomy BO3MOXHO yAaneHHOe ynpaBneHne 1 MOHUTOPUHT BCEX
napameTpoB KoHTpomnnepa. WHTepdenc RS-485 saBnsercsa Hauboree pacnpocTpaHeHHbIM B MPOMbILLNIEHHOWN
aBTOMaTm3aumm. Ero ncnonbaytot npombiwneHHble cet Modbus, Profibus DP, ARCNET, BitBus, WorldFip, LON, Interbus n
MHOXECTBO HECTaHAAPTHbIX ceTeln. CBA3aHO 3TO C TEM, YTO MO BCEM OCHOBHbIM NoKa3aTensiM aHHbIN MHTepdenc ABnsieTcs
HaWmMyYLWNM M3 BCEX BO3MOXHbIX NPV COBPEMEHHOM YPOBHE pa3BUTUS TexHorornv. OCHOBHbIMW €ro JOCTOMHCTBaMU
ABMSAOTCS:

o [BYCTOPOHHWUI 06MEH AaHHbIMU BCEro N0 OAHOWN BUTON Nape NpoBOAOB;

o paboTa Cc HECKONBbKUMU TPAHCUBEPAMMU, MOAKMOYEHHBIMU K OLHON U TOW XX NINHNY;
o Oonbluas onvMHa NMHUK CBA3K;

o [0OCTaTOYHO BbICOKas CKOPOCTb Nepeaayn.

B ocHoBe nocTtpoeHus uHTepdernica RS-485 nexut anddepeHumansHbIi cnocob CMrHinei Curkan .
nepegavn curHana, Korga HanpsbkeHue, COOTBETCTBYIOLLEE YPOBHIO NOrMYECKOW eanHULIbI 1.
UMK HYNsi, OTCUYMTLIBAETCA He OT "3eMnin”, a N3MepsieTcs Kak pa3HOCTb NMOTEHLMANoB Mexay 2 A M
OByms nepegaowmuy nuHmamn: Data+(A) n Data-(B). MNpy 3ToM HanpsikeHne Kaxaon MnHum S ig
OTHOCUTENMbHO "3eMMN" MOXeT ObITb NPON3BOMbHBIM, HO HE AOMKHO BbIXOAUTL 3a ANanasoH - B -
7..+12B. v

Benoywwii  Begomblin MpuemHukn curHana saBnslOTCA AuddepeHumnanbHbIMK, T.e.
(Master)  (Slave) BOCMPUHUMAIOT TOSIbKO PAa3HOCTb MEeXAy HamnpsiKEHUSIMU Ha JIUHWUK
[ . Data+ u Data-. MNpu pasHocTn HanpsixeHuin 6onee 200 mB, oo +12 B

Vﬁ Be(ﬁgg\% Vﬁ CUYNTAETCH, YTO Ha NINHUWN YCTAHOBMNEHO 3HAYEHNE NTOTNYECKON eQNHULb,

g g npy HanpsbkeHun meHee -200 mB, go -7 B - noruyeckoro Hyns.
OnddepeHumnanbHoe HanpskeHMe Ha Bbixoge nepepaTynka B

E] X:X:X:X E] COOTBETCTBMM CO CTaHAAPTOM AOMMKHO OblTb He MeHee 1,5 B, noatomy
Rr Ry npu nopore cpabaTbiBaHus npuemHuka 200 MB nomexa MOXeT MMeTb

120 Z&@ Benowmbiii  Benombiii Z&@ 120 pasmax 1,3 B Hag ypoBHem 200 mB. Takow 6onbLuoi 3anac Heobxoaum
= (Slave) (Slave) = ans paboTbl Ha ANWHHBIX JIMHUAX C GonblunM OMWYECKUM

COMPOTUBIIEHNEM.

JIHna cBA3n gomkHa npeactaBnATb cobon oguH kabenb BuTOM napbl. K aToMy kabento npucoeamHsOTCS Bce
NPUEMHVKM U nepefaTyukn. PacctosHue OoT NMHUKM OO MUKPOKOHTpOMNepa AOMKHO ObiTb Kak MOXHO KOpoye, Tak Kak
ONVHHbIE OTBETBIMEHMS BHOCST paccornacoBaHWe WU BbI3bIBAKOT OTpaxeHus. [Ona cormacoBaHWst NUHUKU MCMOMb3YHOT
TepMUHarnbHble (KOHUEBbIE) pe3ncTopbl Rt. BenuunHy pesnctopa BeIGUpatT B 3aBUCMMOCTU OT BOJTHOBOIO COMPOTMBIEHUS
ncnons3yemoro kabens. Kabenw, cnpoektupoBaHHble cneuuanbHo Ans uHTepdpenca RS-485, nmetoT BOnHOBOE
conpotuenexve 120 Om. Ha Takoe e conpoTuBneHne obbl4HO paccumMTaHbl MMKPOCXEMbl TpaHCUBEPOB NHTepdenca RS-
485. MoaTomy conpoTUBIEHNE TEPMUHANBHOIO pe3ncTopa BbibupaeTtcs paBHbiM 120 Om, MowwHocTk - 0,25 BT.

Pe3ncTopbl CTaBAT Ha ABYX NPOTMBOMOOXHbIX KOHLIAX Kabernsi.

+5B Mukpocxema gpaneepa RS-485, yctaHoBneHHas B L3,
Apavisep RS-485 Rac obnagaeT BbICOKMM BXOOHbIM CONPOTUBMEHNEM (nopsiaka 96
—{RO A 156 10R ) A KOM), 4YTO nos3BonsieT BKMNIOYUTL B OAHY ceTb Gonee 32
DI I R [¢ ycTponctB. [luTaHMe p[pamBepa ocyllecTBnsieTca OT
(3
=E Rex 10R 120 Tnna Re OTAENbHOIO M30MIMPOBAHHOIO WUCTOYHMKA. BvbII'IOJ'IHeHa
& ranbBaHN4ecKas pa3Bsa3ka BCEX CUrHarbHbIX FIMHNIA.
DE B Rac B
L3 1.5 RBX - BxogHO€E conpoTuBneHne npnemnmka (06bi4Ho 12 kOm);
Rc - cornacytoume pesvctopsl (120 Om);

R3c - pesncTopbl 3alUTHOMO CMELLEHNS.

B L3 nepepaya gaHHbix no RS-485 ocywectensietcsa no npotokony Modbus RTU B cootBetcTBumu ¢ Modbus Application
Protocol Specification v.1.1b. ®nsmyeckme napameTpbl MHTEpgeica: ckopocTb nepegayn 2400...115200 6ut/cek., 8 unn 9
OWT AaHHbIX, 1 K 2 cTon-6UTa, KOHTPOSb YETHOCTW. [NIMHA NMHUK CBA3M - A0 1 kM. (Ana npoBogHoM NuHuM RS-485). Mpun
6ornee ANVHHbBIX MMHUAX HEOOXOAMMO UCMONb30BaHME PENUTEPOB UV PaaNOMOLEMOB.

CeTeBOW agpec, CKOPOCTb COEANHEHUS, KONMMYECTBO OUT AaHHbIX M YETHOCTb 3a[4alTCH B YCTAHOBOYHOM MeH L3.
Onwncanwne npotokona Modbus - B npunaraemom gokymeHTe “L3. Onucanue npotokona Modbus v.X.X”.
Mepen ncnonb3oBaHNEM CBA3M KOPPEKTUPYIOTCSA NapameTpbl 56 - 62 ycTaHOBOYHOrO MeHo L3:

56. Agpec ycTpoicTea B ceTu 1..247 Ecnu nnanupyetcsa ynpasneHue asurarenem (Pexum
57. CkopocTb nepefauu, 6/cexk. 2400 ... 115200 pabotbl - “KomaHabl ot TIK(MIIK)’), T0 cnepyer
NpeaycMOTpeTb OTKMYeHWe ABuraTtenst npu obpbise
58. But gaHHbIX 8..9 cesam ¢ MK(MIK).
59. YeTHoCTb HET, HEYETHbIN, YETHBIN Ons astoro B n.61 “Bpems Tanmayta coegmHeHus”
(ananasoH ot 0 go 600 cekyHA) ycTaHaBnNMBaeTCs BpeEMs
60. Cton-6ut 1..2
B CEKyHAax, Yepe3 KoTopoe ByaeT OTKMoYeH ABuraTerb
61. Bpewms TaitmayTa 1600 MpuW OTCYTCTBUW 3anpocoB co cTopoHbl MK k L3. B n.62
coepmerns (Modbus), cek. “[lecTBMe npu TanimayTe” CrneayeT YCTaHOBUTb
i i HUHEro He aenars “ABapusi no TanmayTy’ ONnsi aBapUAHOM
62. [eiicTere npu TanimayTe . 3Ha4enne p yTy: A p
aBapus no TaumayTy OCTaHOBKW ABMraTens.

Ecnu npu paboTe npepBeTcs CBA3b (HanpyumMep, cnyynncst oopbIB NMHUK), To NpekpaTaTced 3anpockl oT MK yepes Bpems,
3afaHHoe B .62 “BpeMs TanmayTa CoeduHeHusi” gBuratenb Hacoca OyaeT aBapuMHO OCTaHOoBMEH. [locne okoH4YaHus
BPEMEHU BbIOEPXKM Mocne aBapuu pabota OyaeT npogorkeHa B LWTaTHOM pexume. L3 Oyger oxuaatb KOMaHabl
BkntoyeHus ot MNK.

Mpwn HeHyneBOM BpeMeHu TanmayTa [OCTyrnHa (PyHKLUMSA KpaTKOBPEMEHHOro cobpoca mogema unm poytepa npu ero
BO3MOXHOM cboe. B n.17 - 18 ycTaHOBOYHOIO MeHt0 “@yHKYus1 yHUsepcasibHo20 pesie Kx’ npu ycTaHOBIIEHHOM 3Ha4YeHUM
“CpabartbiBaHue npu TarmayTte” faHHoe pene OyaeT KpaTKOBPEMEHHO, Ha 3 CeKyHAbl, BKIHOYATLCS MPU OTCYTCTBUU
3anpocoB no RS-485 v copacbiBaTb MOAEM.

15



BkntoyeHve pene OyaeT npomcxoauTb Nepuogmnyecku, B niobomM pexnme paboTbl, Kpome pyyHoro. [laHHas dyHKums
paboTaeT He3aBNCKMO OT cpabaTbiBaHUS aBapum no TanmayTy.

[Mpn BO3MOXHOM 3aBMCaHWM MOAEeMa MPeKpaTUTCs MOCTynneHuwe AaHHbIX U Yepe3 3ajaHHoe Bpemsi perne Kx
BKITIOYUTCS, €r0 KOHTaKT Ha 3 CeKyHAbl 3aMKHET Lienb copoca Mofema, Nnocne Yero OH TEOPETUYECKM nepesarpysnTcs u
BOCCTaHOBUT nepegavy AaHHbIX. ECnv aToro He NpomsoLwno, u AaHHble BCe-paBHO He MOCTYNatoT, Yepes 3agaHHoe Bpems
Npon3onaeT o4epeHOE BKITIOYEHUNE pere 1 Tak 0 6ECKOHEYHOCTU UIN NEPEKITIOYEHNS Ha PYYHON PEXUM.

Ecnu noctynun 3anpoc no RS-485, Tanimep BkntodeHUsi pene o6HynseTcs, 0TCHET BpeMEHW HAYMHAETCS 3aHOBO.

Mpu pexume paboTbl MO NUMHUKM CBA3M ynpaenswowas nporpamma Ha MK(MNK) unu nonb3oBaTenb cyMTbLIBAKOT
COCTOsIHME AaT4MKOB L3 1 camMoCTOSTENBHO NPUHUMALOT PELLEHMWE O BKITIOYEHUW/BBIKIMOYEHUM ABUraTens.

BkntoyeHve/oTkNoueHe ABUraTens ocyLecTBnsercs 3anucbio “1” unu “0” B HyneBor 6uUT pernctpa “YnpasnexHve” unm
OwnckpeTHoro Beixona Ne0 (cm.“L3.Cneyugpukayusi npomokosa Modbus™).

Mpn BkmoveHun nutaHmsa L3 n oTobpaxeHus 3acTaBkM C HasBaHWEM W BeEpPCUEN, MPOUCXOOQUT YTeHue U3
3HeproHesaBucrumMon namsaTu(lN3Y) Bcex HeobxoanuMbIX AaHHbIX 1 NAapaMeTPOB 3aLUThI.

[anee nposepsieTcd Hanuune W NPaBWLHOCTb YepedoBaHWs nuTalwmx das 1 Hannine aBapuiiHbIX CUTyaLWn,
ocTaBLUMXcs B NamsAT L3 oT npeablayLumx 3anyckoB. Ecnv obHapyXuTcsi coxpaHeHHas 3anuck ¢ aBapuen, To L3 nepengeT k
oTobparkeHunto aBapuu Jo ee cbpoca no BpeMeHn. Ecnmn coxpaHeHHbIX aBapuiHbIX CUTyauuii HeT, To L3 HaumHaeT paboTaTb
B 3aJaHHOM Mornb3oBaTeneM pexume. Ha nHoukaTope BbICBETUTCA Muratowas Hagnuch “PC...” n L2 Gygmer oxupatb
KOMaHbl 3anycka anektpoaguratens ot MK(MNK) .

Mepen 3anyCKOM anekTpoasuraTens B Te4eHne 0,5...1 CEeKyHAbl MPOBEPATCA crneayoLwne napamMmeTpbl:

*  MOBbIEHNE / MOHWKEHWE HANPSXXEHUSA CETU, NePEKOC ha3 Mo HAMPSXKEHWIO;

e 3aMblkaHue(yTeyka) Ha Kopnyc OOMOTKM anekTpogsuratens (ecnv npoBepka 3a4eiicTBOBaHa B
YCTaHOBOYHOM MEHI0);

e cocTosiHMe Bxofa “BHeluHsAst aBapus” (eCnv OH 3aeNCTBOBaH B YCTAHOBOYHOM MEHHO);

*  COCTOSIHME flaTyMKa “cyxoro” xoaa (B 3aBMCUMOCTM OT 3a4aHHOI0 3Ha4eHUsI B N.14 yCTaHOBOYHOIO MEHI0);

e KONMYECTBO 3anycKoB ABurartensiByac.

Ecnun Bce napameTpbl B HOpMe, pa3peLuaeTcs 3anyck aneKkTpoasuratens no BelbpaHHo nonb3oBatenem cxeme (Cm. M.
2.4.1 BapuaHTbl BKIIHOYEHUSI HArpy3Ku).

Mpv npsamoM mMnu nNnaBHOM Nycke, BKMYaeTcs BbixogHoe pene K1, Bkntovatowee koHTaktop nimn YII, 3anyckatoLlee
anekTpoasuratens. Mocne BkntoyeHns pene K1 B TedyeHne 1...90 cekyHA (M3MeHSIETCA Monb3oBaTenieM B YCTaHOBOYHOM
MeHI0) L3 urHopmpyeT nyckoBble TOKM BO BPEMS pa3roHa ABuraTtens.

Mepen BkNoYeHWeM pene pas3gaeTcs KpaTKOBPEMEHHbIN 3BYKOBOW CUrHanm, npeaynpexpatrownin onepatopa O nycke
anekTpoasuratens. Ha kHonke [[TYCK] 3aropaeTtcs curHanbHbI CBETOANOA, FOBOPSILLMI O TOM, YTO ABUraTeNb BKITHOYEH.

Bo Bpems 3anycka ABuratens no4yTy Bce 3allnThl OTKITIOYEHbI, 38 UCKIIOYEHNEM ABYX. OTO OOPbIB OAHOW UMW HECKOMNBbKMX
a3 1 NOHWXKEHME ToKa HUXKEe MUHUMAarbHOro. Ecniv npu nycke HanpsbkeHne ogHOW N HeCKOMbKMX a3 ynano Huxe 50B,
Yepes 2 cekyHAbl MPOM30NAET aBapuiiHOe OTKIYeHue Auratens. AHanornyHo, asuratens byaeT oTknoveH vepes 4,5
CeKyHAObI NPU NOHMXXEHUN TOKa HuKe ycTaBku "MuUHUManbHbIA TOK.

PyHKUMA ynpaBneHns(HanvB UnnM ApeHax) U TUN AaTYMKOB YPOBHSI HE OKa3blBalOT HMKAKOrO BNUSHUS Ha paboTy
ABuUraTtens, HO ypoBeHb XWAKOCTU M OCTarnbHble CUrHanbl MHOAULMPYETCS CBETOAMOAaMM. TakkKe UrHOpUMPYeTCs curHan
BHELLIHEro yrnpaBneHns n gatyvka aBapuinHoro ypoBHS, €CN OHW 3a4eNCTBOBaH B YCTAHOBOYHOM MEHIO.

[Mocne oTcyeta BpemeHu GrOKMPOBKM MYCKOBOrO TOKa L3 HenpepbiBHO KOHTPOMMPYET 3Ha4YeHUs TOKOB Mo hasam
anekTpoaBuraTensi, KoTopble [OSKHbl fexaTb B npegenax ycTaBoK MUHMMAarbHOMO U MaKCMMarnbHOro TOKOB. Takke
YYUTbIBAETCS KONMMYECTBO MYCKOB U BpeMsi paboTbl ABuratens.

B npouecce paboTbl NOCTOAHHO BeAETCSH KOHTPOMb TOKOB M HAMpPSPKEHWIA ABUraTens U CeTu, KOTopble AOMKHbI fexaTtb B
npeaenax ycTaBoK, 3a4aHHbIX B yCTAHOBOYHOM MeHHo. [1pu BbIxOAe 3Ha4YeHNIn 3a AMana3oH YCTaBOK B TeYeHWe 3a4aHHoro
BPEMEHW, NPOM3OMAET aBapuiHOe OTKIYeHWe anekTpoasuratens. Ha vHamkaTope oTobpasnTcs Kog CryumBLUENCH
aBapuu 1 Bpems A0 cregylollero 3anycka Asuratens. Tawke B npouecce paboTbl NpoBEPSiETCH COCTOSHME AaTtymka
“cyxoro” xoaa, ecriv OH 3a4enCTBOBaH.

Tanmepbl 3agep>KKn BKIIOYEHNS / OTKITFOYEHUS U aBapUAHOTO OTKITIOYEHWS B AaHHOM PEXNME UTHOPUPYIOTCS.

Mpu cpabatbiBaHMK 3aLUMTLI ABUraTeNb OTKMOYAETCA 1 HA HAMKaTope otobpaxaercs cooblyeHne o6 aBapun. ABapus
cOpocnTCa aBTOMaTUYECKN NOCIE OKOHYaHUS BPEMEHU BbIAEPXKKM MOCMe OWMOKM U nocne NprvHyanMTenbLHoro copoca ¢
MK(MNJIK). Mocne cbpoca aBapuu gsuratens 6yaet HaxoauTbes B BBIKMKOYEHHOM cocTosiHMM, Ans ero BKMYEHUs
HeobxoAMMO MOBTOPHO NocnaTh KOMaHAy 3anycka.

[ns ynpaenenns yHmBepcanbHbiMu pene K2, K3 no RS-485 ¢ yaanenHoro MK (MJ1K) Heobxogumo B n.17 - 18 “®yHKuUma
yHuBepcanbHoro pene Kx” yctaHoBuTb 3HaveHmne “Ynpasnsaercs ot MNK(MJIK) ”.
BkntoveHne/oTkNoYeHE AaHHbIX Pene NpoMcxoauT nyTeM 3anucu 3HadeHus 1/0 B 6utel 1 n 2 peructpa “YnpaeneHue”
unu B pernctpbl 1, 2 AnckpeTHbix Boixogos , cm.“L3.Crneuundumkaumns npotokona Modbus”.
C6poc aBapu No NMHWUM CBA3W NPOUCXOAMT NyTeM 3anucu 3HadeHust 1 8 6ut 3 "Copoc aBapumn” permctpa “YnpasneHue”,
unn 3HadveHune 1B pernctp OuckpeTtHoro Beixoga 3.
Takke BO3MOXEH MPUHYAUTENbHbLIA COPOC aBapuv OTAENbHOM BHELUHEN KHOMKOW, MOAKIMHYEHHOW K OQHOMY U3
cBobogHbix Bxogos DI.1 ... DI.6. MNogpo6Hee o cbpoce aBapum cm. B M.2.9 " ABapuiiHble CUTyaLuy U MHANKaums owmnbok”.

Haxumas kHonky “BbIBOP”, BO3MOXHO NpoCMOTpeTb BCe AOCTYMHble paboyne napameTpbl L3 (3a ucknoveHvem
HEKOTOPbIX aBapwiHbIX cuTyauuin). [pu OAUMHAPHOM HaxaTuM KHOMKM KpaTKOBPEMEHHO OoTobpasuTcs HasBaHue
BbIBOAUMOrO MapameTpa, a 3aTeM ero 3HadeHve.

Mpu pBonHOM HaxaTum kHomku “BbIBOP” OyneT otobpakeH crnepyrolimii napameTp M Tak MocrefoBaTefibHO Bce
ocTanbHble. Ecnn B TedeHne 30 cekyHA npuv BbIkNtovdeHHOM Asuratene (60 cekyHA Mpy BKIOYMEHHOM ABurartene) He
HaXxnmanacb Hv OfjHa KHonka, To L3 aBTomaTnyeckun nepenaeT K MHAMKaLmm NepBoro napameTpa - CpeaHun Tok |(3aBoackas
ycTaBka). HazBaHue TekyLLero napamerpa Takke KpaTKOBPEMEHHO BbIBOAUTCS HA MHONKATOP KaXayto MUHYTY.

OnwncaHue BbIBOAMMbIX MapamMeTpoB cM. B pasaene 1.4 OpraHbl ynpaBneHus.

Homep NOCTOSIHHO BLIBOAMMOTO NapaMeTpa BO3MOXHO U3MEHUTL B .22 yCTaHOBOYHOIo MeHto L3 (oT 1 oo 14 napameTtpa).
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2.4.6 Ucnonb3oBaHMe U HAacTpPoOMKa 3aluT

B L3 ucnonbayetcs Ao 20 pa3nuuHbIX BUOOB 3aLUWT, YacTb KOTOPbIX HAcTaMBaeTCs B YCTAHOBOYHOM MeH. Hike
NPVBOAMWTCS KpaTKOE ONUCaHNE OCHOBHbIX 3aLLMT U MX HACTPOWKA.

a) 3awmThbl N0 HaNPSHKEHUIO

Llene gaHHOW rpynnbl 3aliMT - OCTAHOBWUTb PaboTy MCMOMHUTENbHONO MEexaHu3Ma Mnpu HeyaOoBMeTBOPUTENbHOM
KayecTBe nuTaroLlen cetu. Bknioyaet B cebd: KOHTpOnb YepenoBaHus as, KOHTPOnb 06pbiBa OAHOM UMM HECKONBKMX (ha3 1
BbIXOZ 3HaYEHMIN HanpsXXeHn a3 3a yCTaHOBMEHHbIE NONb30BaTenem rpaHnLb.

HenpaBunbHoe YepeagoBaHue unu o6pbIB 0gHOM (UNKU HecKoNbKKx) doas.

MpoBepsieTcs nocre nogayn nuTaHus. B criyyae HenpaBuIbHOTO YepefoBaHus a3 UM NOHWUKEHHOTO HaNPSHKEHNS Ha
OZHOI UK HecKosbKUX dhasax(meHbLue 50 B) paboTa gsurartens 6rnokMpyeTcs 4o YCTpaHeH st HemcnpaBHOCTU. [OCTOSIHHO
aKTVBHO U He TpebyeT HacTPOMKH.

[MoBbllWeHMe NN NOHMXKEHUE HAaNPSKEHUSA HXKE 3aJaHHOrO, epeKoc a3 no HanpsXXEHUIO.

lMpoBepsieTcs nepen BKMOYEHWEM ABUratens u Bo Bpems ero pabotbl. B cnyyae Bbixoga 3HaYeHUIN HanpshkeHus u3s
3aJaHHOro nonb3oBaTenem AuanasoHa WUnu npu NpPeBbILEHWN 3HaYeHWs nepekoca B BOMbTax, ABWratenb aBapuUnHO
OTKMNoyaeTcs. 3Ha4eHUs yCTaBOK 3a4atoTcA B .27 - 29 yCTaHOBOYHOIO MEHHO.

Mo ycTaHOBKE 3HAYEHMI MaKCUManbHOMO U MUHUMANbHOIO HanpsKEHUA PEKOMEHAYETCS He BbIXOOAUTb 3@ rpaHuLbl
+10...-15% oT HoMuHaneHoro 3HadeHus 230 B. MNpu 3agaHun Hynesoro 3HaveHus B n.29 “lNepekoc a3 no HanpsKeHuto”,
3aLmMTa oT nepekoca byaeT OTKHoYeHa.

Mpw 3anycke aBuratens B Te4eHne BpemeHmn BriokMpoBKM MyCKOBOTO TOKa 3anyCkaeTcs crneuymanbHasi nposepka obpbisa
das. Ecnn npu nycke Hanpsb>keHue OOHOW UMW HECKOmNbkux a3 ctaHoBuTCcA Hke 50B, To L3 B TeueHue 2-x cekyHA
aBapuIHO OTKIIOYAET ABUraTerb, He [0XMOAasACh MCTeYeHNs cTaHaapTHbIX 15 cekyHa. OTo caenaHo Ans npefoTBpalleHns
BbIXOZa U3 CTPOS OCTaBLUMXCS NOAKMOYEHHBIMY 0OMOTOK ABuratens. MNpw obpbiBe a3kl TOK Ha OCTanbHbIX 0OMOTKax pe3ko
MOBbLILLAETCS Y MOXET MX MOBPEANTL 40 MOMEHTa cpabaTbiBaHUS 3aLLMThbI MO TOKY, KOTopasi 3arpybneHa npu nycke.

6) 3awuTbl N0 TOKY

Llenb AaHHOM rpynmbl 3aLyUT - OCTaHOBUTL PaboTy UCMOMHUTENBHOTO MexaHu3Ma Npyu KpUTUYECKOM U3MEHEHWMU ToKa
Harpyskv Unu npu sHaumMTenbHom aucbanaHce (nepekoce) TOKOB has. BkntouaeT B ce6si: KOHTPOSIb NOTPEGNSeMOoro Toka,
nepeKkoc no ToKy. ABapuitHOe OTKIIOYEHWE Harpysku NPpoOUCXoduT B Cryvyae BbIXo[da 3HaYEHU TOKOB 3a YCTAHOBMEHHbIe
nonb3oBaTenemM rpaHuLb.

[MoBbilWeHWe NN NOHMXKEHUE TOKA HUXKE 3alaHHOr0, Nepekoc (ha3 no ToKy.

MpoBepsieTcs nocre 3anycka ABuraTtens 1 BbIxoda ero Ha pabo4umn pexvm yepes 3agaHHoe nonb3oBaTtenem spemvsi. B
TeYeHne 3TOro BpemeHu (Bpems 6r10KMpOBKU MYCKOBOIO TOKA) 3aLumTa No MakcumanbHOMY TOKY 1 nepekocy das oTknoyveHa
13-3a 60nbLUMX MYCKOBbLIX TOKOB, KOTOPbIE MOTYT NPUBECTU K NTIOXXHOMY cpabaTtbiBaHMIO 3aLuThl. [locne oKoH4YaHWs pasroHa
ABUraTens 9T1 3amTbl HA4YMHAT PYHKLMOHMPOBATb.

B cnyyae Bbixoga 3Ha4eHuI ToKa U3 3agaHHOro nonb3oBaTenem AvanasoHa Ui Npy NpeBbILLIEeHUN 3Ha4YeHNs nepekoca
B MpoueHTax, ABWratefls aBapuUMHO OTKIYaeTcs. 3HavyeHus ycTaBOK TOKOB M Nepekoca 3afjatotcd B n.24 - 26
YCTaHOBOYHOIO MEHIO.

Bpems 6roknpoBky MyckOBOro Toka (Bpems 3anycka ABuraTens) 3agaeTcs MHAMBMAYanbHO AN KaXaoro mexaHmama. Ans
OOHVX ABUraTenemn aToT MHTepBan cocTaenseT 1...2 cekyHAabl, ANS APYTWX, HANpUMep, BbITSHXKHbIX BEHTUNSATOPOB, OH MOXET
pocturatb 30 cekyHA v AorbLUe.

Mpun ncnonb3oBaHuK ycTporcTB nnasHoro nycka (YII) 3HaueHne BpemeHu 3anycka B YTl n L3 cnegyet 3agaBatb
OAVHaKOBbIM A1 UCKITFOYEHWS TOXHOIo cpabaTblBaHNS 3aLLMThbI.

Ecnu npu 3anycke Tok kakon-nnbo dasbl nagaeT HUxe MMHUManbHoro (06pbIB dasbl), To L3 B TeyeHue 4.5 cekyHp,

aBapuIHO OTKIOYaeT ABUraTenb, He AOXMAaACh UCTEYEHUA 3ajaHHOIo BpeMeHW cpabaTbiBaHuS.

Ecnun HacTpoiika TOKOB elle He Obina npousBegeHa, Haxmute kHonky [[TYCK],
BKIIOUMTE ABUratenb M AOXAMTECb OKOHYaHWA BPeMeHW ero pasroHa. lpoBepbTe  cpegumiitox
HanpaBneHve BpalleHnss Bana Hacoca (asuratens). [pu obpaTHOM BpaljeHun - 1o 3-M dasam
BbIKIIOYUTE MUTaHWE W W3MEHUTE MOCNeAoBaTeNbHOCTb MOAKIIOYEHNS MPOBOAOB

S =]

ABUraTensi K KOHTaKTopy. D
Otperynupyiite pabouve napameTpbl Hacoca 3anopHOW apmaTypoi Ans ero E:::s:;
HopManbeHOM paboTbl M 3anoMHWTe oTobpaxkaemoe 3HayeHWe CpefHero Toka Ha .
[ “cvxon xon

nHamkaTtope. Haxas kHonky [CTOI], BbIkNo4MTE ABUraTensb.

3arignTe B YCTaHOBOYHOE MEHI0 U yCTaHOBWUTE 3HaveHue napametpa 24 “MakcumanbHbin Tok” Ha 10...15% 6onblue
CpefiHero 3Ha4yeHus, KoTopoe Bbl 3anomHunu, a 3HaveHve napametpa 25 “MuHumansHbi Tok” Ha 10...15% meHbLue. 3To
OyayT rpaHnLbl cpabaTbiBaHWS 3aLUMThI NPU NeperpysKe UNn HeJorpysKke ABuraTens.

Vcnonbays 3awmty “MuHMManbHbIn TOK”(Hegorpyska), BO3MOXHO oTcreanTb paboTy Hacoca “BCyxyto”, korga pabounii Tok
aneKkTpoaBuratenss nagaetr OO TOKa XOMOCTOro Xxoda. OTO OCOOEHHO akTyanbHO B Cryyasx, Korga HEeBO3MOXHO
3a[encTBOBaThb AaTumK “Cyxoro” xoaa.

Tak kak 3aBOACKME YCTaBKM TOKOB 3aLUmT L3 MoryT He coBnaatb C pearnbHbIM TOKOM MCMOSb3yEeMOro ariekTpoaBuraTens, To
npu paboTe BO3MOXHO cpabaTbiBaHMe 3aliMTbl MO TOKy 4Yepe3 5...60 cekyHn nocne pasroHa. Ecnu Bpemenu o
cpabaTtbiBaHMs 3alMUThbl HE XBaTaET A1 BbIBOAA HAacoca Ha pabounii pexuM, To He06XoaUMMO 3aiTH B YCTAHOBOYHOE MEHHO
L3 1 3apatb 3HayeHuss « MMHUManbHBIN TOK» - HYNeBoe, a «MakcrManbHbIi TOK» - 3aBeJoMO Oorblue, YeM CPeaHui TOK,
KOTOPbIN Obin 0TOBpaXeH Ha MHAMKaTOPE NpY py4YHOM 3anycke. Bo3MOXHO Takke Npon3BeCTU NoApPsSA HECKOIbKO 3arnyCcKoB
ABuratens Ans ero BbIBoAa Ha pabounii pexunm.

3HaueHune nepekoca has no Toky B N.26 3agaertcs B AnanasoHe 0...40%. Hynesoe 3HayeHue OTKITIoYaeT aTy 3aLUuTy.
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B) BriokmpoBka paboTbl NPU YacTO BO3HUKAIOLMX aBapUsAX

B psge cnyyaeB HeoOGX0AMMO aBapuMNHO OCTAHOBUTb MEXaHu3M W NpeaoTBpaTUTb ero AanbHellee BKIYeHre npu,
Hanpumep, NoapsiA BO3HWKAOLLE aBapumn no neperpyske.

3apavite B n.32 ycTaHOBOYHOIO MeHo “Konudecmeo asapuli 05151 6/10KUPOBKU ~ 3HAYEHNE BO3HUKAMOLLMX aBapuii B
TeyeHue Yaca, Hanpumep 3. Tenepb, Npy NOBLILLEHMM paboyero Toka ABuratensi Bbille ycTaBky “MakcumarnbHbIi TOK” Tpy
pasa B Te4eHue Yaca, L3 aBapuiiHo oTKNounT ABUratenbs U 3abrnokupyeT ero AanbHenLlee BKIIOYEHNE 00 BMeLLaTenbCcTBa
none3oBarens. [1py BbIKIMHYEHNN MUTaHKSA WU MEPEKITIOYEHNN Ha PyYHOE yrnpaBrneHne AaHHasa aBapus OyaeT copolueHa.

Takke faHHas 3awmuta Heobxoguma npu pabote 6e3 partuvka “cyxoro” xoma. Ecnwv, Hanpumep, B CKBaXuHe
3akoH4yunack Boga, L3 otcneguT 310 no cpabatbiBaHMIO 3alMThl MO MUHUMANbHOMY TOKY (Hegorpyska asuratens). MNocne
OKOHYaHWsI BpEMEHW BbIAEPXKKM nocrne aBapum L3 Byaet npegnprHMMaTh NOCTOSIHHbIE MONbBITKA 3anycka Asuratens. Ecniv
BOAb! HET ANUTENbHOE BpeMs, Hacoc ByaeT 3anyckatbes “BCyxyto” n yepes 20...25 cekyHA aBapuHO OTKMOYAaTbLCS, YTO
npvBeaeT k ero 6bICTPOMY OTKa3y.

Mpu gnuMTenbHOM NMPOCTOE HACOCOB BCTPEYAKOTCS Criydan MX 3aBO3dyLUMBAHUS U3-3a, Hanpumep, HerepMeTUYHOCTU
YMMOTHEHUI UNU BPEMEHHOro NponagaHus BoAbl B MuTawmollen maructpanu. Ecnu Hacoc He camoBcachiBatLLUiA,
Heobxoaumo BriokMpoBaTh ero paboTy B TakuMx CUTyaumsx. YCTaHoBMNEHHbIe B L3 napameTpbl GrIOKMPOBKU UCKMOYAT BbIXOS,
Hacoca u3 cTpos. Npu 3aBo3gylumBaHun cpaboTaer 3awmrta No MUHMMAaNbHOMY TOKY W, MPU ee BO3HWKHOBEHWUM Noapss
bonee, Hanpumep, 3-x pa3 B Yac, pabota Hacoca OyaeT 3abnokupoBaHa 40 BMelLLaTenbCTBa Nonb3oBaTens.

BnoknpoBka BbinonHsAeTca Anst asapuii ¢ kogom Ne02...Ne09:

*  MOBbILLEHNE/NOHUKXEHNE HANPSBKEHWS!, EPEKOC (has Mo HaMPSHKEHWIO;
*  MOBbILLIEHNE/NOHUXKXEHNE TOKA, NEepPEKOC ha3 Mo TOKY;

+ 3aMblkaHue(yTevka)Ha Koprnyc 0GMOTOK 311eKTpoaABMraTens;

» cpabaTbiBaHve aaTyuka(-oB) “cyxoro” xoga.

r) KOHTponb AUCKPETHLIX U aHANIOroBbIX AaTYUKOB YPOBHSA

B cBA3n c TeM, YTO MCNpaBHOCTb Lienen AMCKPETHbIX OATYMKOB YPOBHSI MPOBEPUTL 3aTpyAHMTENbHO, B L3 BBEeaeHa
nornyeckasi NpoOBepPKa COCTOSHUSA AaTYMKOB BEPXHETO U HUXKHETO YPOBHEW.

B npouecce Hanvnea nnu cnvea U3MEHEHNE YPOBHS XXNOKOCTM B EMKOCTU MPUBOAMT K NocrneaoBaTernibHoMy cpabaTtbiBaHNIO
OaTUYMKOB HIDKHErO M BEPXHEro ypoBHEN. T KOHTaKTOB AaTUMKOB (H.0. UMK H.3.) 3agaetca B N.44 - 49 “@yHkyusi exoda
DI.x” ycTaHOBOYHOIO MEHI0 ANs KaXaoro AaTtynka UHANBUAYarnsHo.

Hanpumep, ans OKM ncnonHeHus V (HUXKHWUIA - H.3., BEPXHUI - H.0.) TOCNEeA0BaTENbHOCTb cpabaThiBaHWs Takas:

- PV OTCYTCTBUU @BMEHWSA: KOHTAKT H.Y. 3aMKHYT, KOHTaKT B.Y. PA30MKHYT;

- JaBMNEHE BbILLE HUXKHEW YCTaBKM:- KOHTAKT H.Y. PA30MKHYT, KOHTAKT B.y. PA30OMKHYT;

- AaBMNeHe BbILLE BEPXHEN YCTaBKU:- KOHTAKT H.y. PA30MKHYT, KOHTaKT B.Y. 3aMKHYT.
Jlroboe gpyroe cocTosiHMe KOHTakToB(Hanpumep, 06a 3amkHyTbI) hranyeckn HeBo3moxHO ans OKM-V u L3 3abnokupyet
paboTy ABuraTens 4o yCTpaHeH s 3TOM HEUCMPABHOCTU.

MpryrH Takowm aBapun MOXET ObITb HECKOMNbKO: HEMPaBWUIbHAs YCTAHOBKA TUMA KOHTAKTOB B YCTAHOBOYHOM MeHH0 L3,
HEeMCNpPaBHOCTb CaMOro AaTtyuka(-oB) unu pmanyeckoe NOBpeXAeHNe Lenu AaTymka (BHeLWHWe cCoeanHEHUs OT AaTymka K
L3 unu BHyTpeHHue uenu L3).

[Ins aHanoroBbiX AaTYMKOB YPOBHHA UMW AABEHUS C YHUOULMPOBAHHBIM TOKOBbIM Bbixogom 0...20 unu 4...20 mA
NOCTOSIHHO MPOBEPSIETCA NPOBEPKa MaKCUMarbHOrO Toka B Lleny AaTyuka, KOTOpbIA He JOMmKeH npesbiwatb 25 MA. Mpu
npesbllleHnn 3HadeHusa 25 MA copmupyetcs curHan “KopoTkoe 3ambikanue”. [Ong gatumkoB ¢ BbixogoM  4...20 mMA
NPOBEPSIETCA TaKKe MUHMMAIbHbIN ToK B uenu. Mpu Toke Huxe 3.5 MA dopmupyetcsa curHan “Ob6pbiB gatyvka”. Ons
AatyunkoB ¢ Beixogom 0...20 MA npoBepuUTb TOK 06pbiBa HEBO3MOXHO, MO3TOMY UX UCMOMNb30BaTb HE PEKOMEHAYETCS.

ABapuiHOE OTKMYeHMEe ABUraTens Npy HENCNPaBHOCTAX AAaTYUMKOB MPOUCXOANT TOMbKO B aBTOMATUYECKUX pexnmMax, npu
PY4HOM yNpaBneHnr COCTOSIHWE AaTYNKOB YPOBHS(AaBMEHWS ) UTHOPUPYETCS.

A) 3awmra ot “cyxoro” xopa

CyLuecTByeT psf 3almUT OT CyXOro Xo4a: Mo AABMEeHWI0 B Maructpanu, No ToKy notpebneHus aBuratensi Hacoca, no
KO3(PPULMEHTY MOLLHOCTU COS(P) ABUraTensi, Mo AaT4UKy HanMYMs BOAbI, MO AATYMKY MPOTOKA.

1. lpucymcmeue daesieHusi. B 0CHOBHOM onpefenseTcsi ¢ NomMoLbo pene gaenenus. OHO CnyXuT Ans Toro, Y4Tobbl
OTKIMIOYUTb NUTaHME Hacoca, ecrnv BoAa, Hanpumep, B CKBaXWHE, 3aKOH4MTCS. B Takom crnydae npoucxoauT peskoe
nageHve OaBneHns, pene Cyxoro XxoAa OTKIYaeTCa U AaeT CUrHan Ha yCTPOMCTBO YNpaBneHus U HeMocpeacTBEHHO
oTkntoyaeT Hacoc. CocTosHMeE pene AaBneHus NpoBePSETCs nocne 3anycka Asuratens. Pene MoxeT ObITb yCTaHOBMEHO Kak
B HanopHOW MarucTpanu, Tak v BO BCaCbIBaKOLLEN.

2. HenocpedcmeeHHbIl kKOHmMakm ¢ eodol. [py TakoM cnocobe Ucronb3ytoT NOMMaBKOBbIE, ANEKTPOAHbIE, EMKOCTHbIE
1 npoyne patyvku. Npu CHUXKEHUM YPOBHSI BOAbI HUXXE JOMYCTUMOrO, KOHTaKT AaTyuka cpaboTaeT u aact curHan L3 gns
aBapuHOM ocTaHoBKW. [locne BOCCTAHOBMEHUS HOPManbHOrO YpOBHS BoAbl paboTa Hacoca aBTOMATUYECKM
BO30OHOBNSIETCS.

3. Tok nompe6neHus. Npy oTCyTCTBMM BOAbI pabo4ymin TOK anekTpoaBuraTens Hacoca nagaeT C HOMUHaNbHOTO 3HaYeHUs
[0 Toka xonocToro xofa. L3 otcnexvBaeTr CHWKeHMe Toka U aBapuiHO OTKMYaeT ABuraTtens. B yctaHoBoYHOM MeHto L3
HeobxoaMMo NpaBuibHO 3agath NapameTp “MuHMManbHbIA TOK”.

4. AkmueHasi MowjHocmb. [py OTCYTCTBUM BOAbI MPOVCXOOWUT 3HAYUTENbHOE NadeHWe akTMBHOW MOLLHOCTY
anekTpoaBuratens Hacoca. L3 otcnexxmBaeT NoHKeHne KoaduLMeHTa MOLLHOCTY ABUraTerns cos(@), KOTOpbIA HANPSIMYHO
CBS3aH C aKTMBHOW MOLLHOCTbIO U aBapuiiHO OTKIoYaeT Asuratens. B ycTaHOBOYHOM MeHio L3 Heobxoanmo npasunbHO
3agatb napameTp “MuHumansHoe 3HaveHne KoaduLMeHTa MOLLIHOCTY COS(P)”.

5. Jam4uk npomoka. [pun ncnonb3oBaHWM Takoro AaTymka ABUXKYLLAsICS BOAA AABUT Ha CrieLmanbHyo nonaTky v nonartka
YFNOBOW CUSON MEHSIET NMOMOXEHUS CBOUX BbIXOAHBLIX KOHTAKTOB. OTOT MPUHLIMIN OCHOBAH Ha OnpeaerieHne pacxoaa Boabl B
TpybonpoBoze. Ecnv pacxoga HeT, KOHTaKT pa3mblkaeTcst U AaeT curHan L3 ans aBapuiiHo octaHoBkM Hacoca. CocTosiHne
JaT4ynKa NnpoToKa NpoBepsieTCA NOCre 3anycka aBuraTens.

MoppobHee 06 NCNONb30BaHUN ANCKPETHLIX AATYMKOB CM. B Pasaene 2.6.2 “[aTynkm ypoBHs”.
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%) 3awmTa OT YacTbIX BKITHOYEHUN

[na paga mexaHu3mMoB, HanpumMep, MOLLHbIX NOrPYXHbIX HACOCOB, AEWCTBYET OrpaHMYeHne NO KONMYECTBY BKIHOYEHWI.
OO6bIYHO YyKa3bIBAETCH MaKCMMAllbHOE KOMMYECTBO BKIMOMEHWA B 4ac. [1peBbllleHMe 4acToTbl MYCKOB MPUBOAUT K
npexaeBpeMeHHOMY Bbixoay 060pyA0BaHNUst U3 CTPOS.

B L3 BO3MOXHO yCTaHOBUTb OrpaHuWyeHne Konm4ecTBa BKtoYeHur B Yac B N.31 yctaHoBOYHOro meHio “Konuyecmeo
nyckoe & yac ”. [py yCTaHOBKE HEHYNEBOIo 3Ha4YeHNUsi B JaHHOM nyHkTe L3 ByaeT orpaHuMumBaTth YacToTy BKIKOYEHUIA [0
3TOro 3HaveHus. MNpu NpeBbILEHMN KONMYECTBA NYCKOB 3a TEKYLLIMIA Yac BKIOYEHUe aBuratens brnokupyeTcs 4o uctedeHus
Tekyllero yaca. Npu HyneBom 3HavyeHUn napameTpa “Konuyecmeo nyckoe 8 4ac” vi npu py4HOM pexxume pabdoTbl 3alumTa
OT YacCTbIX BKITHOYEHUI OTKIHOYEHA.

3) KoHTponb 3amblkaHUA(yTe4ku) Ha Kopnyc 0GMOTOK 3neKTpoaBuraTens

MpuHUMN KOHTPONSA: BbINPSIMAEHHOE ceTeBoe HanpshkeHne dasbl A(L1) yepes

L1 L2 L3 TOKOOTPaAHUYUTENBHYIO U U3MEPUTENbHYIO LEeNb MNOAAeTcsl Ha BbIXOAHYHO

| knemmy ‘U’ koHTakTopa. [Npu BbIKMOYEHHOM KOHTAKTOpE 3Ta Lienb CBA3aHa co

O™ALn BceMn obBmoTkamu Asuratens. [1py BO3HUKHOBEHWUM CUMbLHOM yTEuKM
(conpoTusneHue Lenu < 20 kOm) 3anyck ABuratens Orokmpyercs.

MpoBepsieTca nepen BkMoYeHWeM Asuratens. MNocne BKNYeHWUs aABuraTenst

KM1

WNamepnT. » Curnan

Hene asaput ee rnokasaHus wurHopupytTcsa. [logkrnodeHne uenu K Opyrom Krnemme
l koHTakTopa HE OOMNYCKAETCA - npu BKMOYEHUN KOHTaKToOpa Lenb Oyaet
200V TR noepexageHa!
U 7 mAmax Mo ymonuaHuio, KOHTPOMb 3aMblkaHus OTKIHOYeH. KOHTponb akTMBupyeTca B

n.20 ycTaHOBOYHOTO MeHI0 “KoHmposib 3aMbiKkaHUsi Ha Kopryc” .

Mpn nogknoyeHnn K BbIXOgHbIM Kriemmam YT BO3MOXHO NOXHOEe
cpabaTtbiBaHue aBapuu YTI “ToBpexaeHne cunoBbIX kKnoven”. B aTom cnyyae
He MopkntoyamTe MPOBOA KOHTPONSA YTeYku unm ucnonb3dymnte nocne YII
- KOHTaKTOp.

R yreukn

1) KOHTponb akTMBHOM MOLUHOCTM ABUraTesnis no 3Ha4yeHuto koadpdpuumeHTa cos(p)

OpfHVYM 13 OCHOBHBIX MapaMeTpoB paboTbl AaCUHXPOHHOMO 3MEKTPoABUraTenst SABMASIETCS €ro MOLYHOCTb, MpU4em
MOLLHOCTb aKkTMBHasl, HanpsMylo 3aBUCALLAs OT Harpysky Ha Bany. [Ons kaxgoro Tuna anekTpoaBuratensi Ha ero
MapKMPOBOYHOM Tabnu4yke ykasblBaeTCs MNoresHasi MexaHuyeckass MolHocTb B kBT, KM n koadduumeHT MoLHoCTH
cos(p). ObopynoBaHue, napamMeTpbl KOTOpPOro Onm3ku K 9TMM TabnuyHbiM 3Ha4YeHusiM, paboTaeT MakcumarnbHO
3apdeKTMBHO 1 HagexHo. C Te4eHneM BpeMEHN BO3MOXEH U3HOC paboyumx YyacTen mexaHnama, HanpuMmep, U3HoC pabo4mx
nonaTok Hacoca, BbI3bIBAOLWWIA, HaMpUMep, CHWXKEeHMEe NpOoM3BOAUTENBHOCTU u/unn Hamopa Hacoca. [lapaet
NPON3BOAMTENBHOCTL HAcoca 1 MOABMASIOTCA AONONMHUTENbHbIE (DMHAHCOBBLIE 3aTpaThl OT ero HedddeKTMBHOW paboThbl.
OnepaTnMBHO OTCnexvBaTb U3MEHEHMEe MapaMeTpoB pacxofa W Hanopa Hacoca Hepedko npobnemaTuyHo, MpoBepka
notpebnsemoro Toka He Bcerga haeT pesynbral, NO3TOMY KOHTPOMb Ko3adduuueHTa MOLLHOCTU cos(¢) ABnsetcs
MakcumarnbHo 06bekTUBHBLIM. Cos(@) nameHsietcs B guanasoHe ot 0.00 go 1.00, yem Bbile 3HaYeHne, TeM adppeKkTMBHEE
paboTaeT obopynoBaHue. MNpu 0TCYTCTBMU Harpy3km cos(¢) peako npesbiiaet 3HaveHue 0.20.

Y nonb3oBarens NosABNsiETCS BO3MOXHOCTb KOHTPONMpoBaTh 3pdeKTUBHYO paboTy Hacoca Ha4nHas C MOMEeHTa BBOAA
€ro B 3KCMNyaTaumio. YMeHbLUEHNE Harpy3Kkun Ha Bany anekTpoaBuratens oCTaHOBUT paboTy UCMONMHUTENBHOIO MexaHu3Mma
1 yBEAOMUT NOMb30BaTensi 0 npobnemMax paboTbl 060pyA0BaHUS eLLe Ha paHHUX CTagUsIX.

KOHTponb MOLLHOCTY Takke MakcumarnbHO adeKTMBEH ONA OTCNEeXuBaHUsA “Cyxoro” xoga Hacoca 6e3 gaTumkoB
ypOoBHS. [1pn OTCYTCTBMM BOABI MPOUCXOAUT 3HAYMTENbHOE NajeHne akTMBHOW MOLLHOCTU anekTpoasuratens Hacoca. L3
OTCINEXUBAET NOHMKEHME COS(P) 1 aBapUINHO OTKIMOYAET ABUraTenb.

3HaveHune koaddurumeHTa mowHocTy 3agaetcs B nN.30 ycTaHOBOYHOTO MeHio “MuHumanbHoe 3HayeHue cos(@)”. [Mpu
YCTaHOBKE HEHYIEBOIO 3HA4YEHNS B JAHHOM MYHKTE U NPY MOHKEHUMN COS((P) ABUraTENs HUXKE 3TOr0 3HaYEHUsI NPOM30MaET
aBapuiiHOe OTKIoYEeHNEe 060pyaAoBaHus. HyneBoe 3HaueHue OTKIIoYaEeT 3Ty 3aLUuTy.

K) KOHTponb BHELWHWX aBapUMHBbIX CUTYyaLUM

B coctaBe cuctembl ynpaBneHnss Ha 6a3e L3 MOXET HaxoguTCA PS4 BHELUHWX KOHTPOSbHO-M3MeEPUTENbHbIX
npubopos(KWI), Beigaowmx curHan aBapum nNpn naMeHeHun kakoro-nmbo napamertpa. PeneviHbin H.O. KoHTakT aBapun
OOHOrO WM HECKOMbKMX NP1OOPOB NapannenbHO NOAKMYaeTcs kK CBO6GOAHOMY AMCKpeTHOMY Bxoay L3, HacTpoeHHomy
kak “BHelwHsia aBapus”(E.Error). MNpu cpabatbiBaHWM curHanbHoro(-bix) pene BHeluHero npubopa KAMM, L3 octaHaBnuBaeTt
ABuratenb [0 CHATUS CUrHana aBapuu.

Mpu 3ambikaHun gaHHoro Bxopa L3 oTkmwouuT ABuratens u Gyaet
mHovumpoBatb aBaputo Ne12 "BHewHsin aBapusa”. [locne ocTbiBaHUS
ABuratenst 4O 3afaHHOW TemnepaTtypbl (curHan aBapum OydeT CHAT) u
OKOHYaHWs BPEMEHU BbIAEPXKKM MoOcre aBapun (ecnu ato Heobxoammo)
OyneT npeanpuHATa NOBTOPHAs NoMbITKa 3anycka aneKTpoaBuraTens.

Ecnv wucnonb3yetcd HECKONbKO KOHTPONbHO-U3MEPUTENbHbIX
npubopoB, KX BbIXOAHbIE pene MOAKMYalTCa napannenbHO K Bxogy
“BHelwuHsas aBapus” L3 1 npy BOBHMKHOBEHMW aBapuuy XOTH Obl Ha OAHOM U3
HWX - paboTa gBuraTens npekpaLlaeTcsa 40 CHATUS curHana.

Py Momnmo TepmoperynaTopoB k L3 gonyckaetrcsa nogkniodaTtb nodble
“Meperpes” YCTPOWCTBA U3MEPEHNS C PENeViHbIM UMW TPaH3UCTOPHBLIM (TWM - OTKPbITbIN
KOINEeKTOpP) BbIXOAOM.

L3

Dl.x (E.Err)
GNDA

Kak BapuaHT, peneiHbii H.3. KOHTakT(-bl) aBapuum OAHOTO WnM Heckomnbkux npubopoe KNI nocnegoBatenbHo
noaknoYaroTes k cBobogHOMy anckpeTHomy Bxoay L3, HacTpoeHHoMy kak “BHelHee ynpaeneHne”(E.Run). Bxog HacTpoeH kak
CUrHan paspelueHusi pabotbl asuratens. MNpy HopmanbHon pabote npubopos KU koHTaKT 3amMkHYT 1 L3 nonyyaet curHan
paspeLueHus pabotbl. MNpu aBapunHom cutyaumm noboro npucopa KUIM uenb 13 nocnegoBaTtenbHO NOAKIMIOYEHHbBIX KOHTAKTOB
pasMblkaeTcs, cUrHan paspeLueHus paboTel nponagaert, ABuraTternb OTKoYaeTcs U L3 nepexoanT B pexum oxxunaaHus.
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2.5 OaTtumkm
2.5.1 [JaTtuyuku ypoBHA

[laTymkm ypoBHS — 3TO YCTPOWCTBA, NO3BONSAOLLME OTCMEXMBATh KOMMYECTBO XUAKOTO MIN ChiMy4ero BeLecTsa Mo
YPOBHIO €ro MOBEPXHOCTW B HEKOTOPOW EMKOCTW. [laTymkv ypoBHS MOryT BblAaBaTb OWCKPETHBIN (MO AOCTVXEHWUU
HEKOTOPOro YPOBHSHA) UMW HEMpPEepPbIBHbIN curHan (abcomTHasa BbICOTa TEKYLLEro YPOBHA) B 3aBMCUMMOCTM OT NpuHLUMNa
aencteus. Kpome Toro, 4aTtumky ypoBHSI MOTYT OblTb KOHTAKTHBIMU U 6ECKOHTaKTHbIMU. 10 NPMHLUMNY AeNCTBUSA AaTymKm
YPOBHSA MOryT ObITb: KOHAYKTOMETPUYECKMMMW, €MKOCTHbIMMW, MOMMaBKOBbIMW, pagapHOro Tuna, YrbTpasByKOBbIMU,
rMAPOCTaTUHECKMMM N NPOYUMM.

B KkayecTBe OaTuMKOB YpPOBHS MOryT MPUMEHATbCS pene AaBrieHusi, HacTPOeHHble Ha onpederneHHble 3HayYeHus
cpabatbiBaHusA. Takke BO3MOXHO UCMOMb30BaHNE 3MEKTPOKOHTAKTHBIX MaHOMETPOB J0BbIX MCMOMHEHWI U aHaNoroBbIX
0aTyYNKOB AaBNEHUS C BbIXOAHbIM curHanom 0...20(4...20 )MA.

Hwxe npegcTtaBneHbl Hanboree 4acTo CNoNb3yeMble BapuaHTbl NPUMEHEHWS AaTYNKOB.

Ju—— OuckpeTHble NnonnaBKoBble AaTYMKKU YPOBHSA

YPOBEHb

------------------- BepxHuit B peanusauum gatumka, BbloaroLLero OUCKPETHbI curHarn, oGbIYHO UCMonb3yeTcs
YpoBEHb

-------------------- Habop MOMNMaBKOB, PaCMONIOXEHHBIX HA PasnuyYHbIX YPOBHSIX pe3epByapa. Mpu
[OCTVKEHUN XUOKOCTbIO YPOBHSl, Ha KOTOPOM pacronaraeTcsi MonnaBoK, OH
fomasok - ppITaNKNBAETCA BBEPX. OTO NPUBOAVT B [BWKEHUE MEXaHU4YECKYIO CUCTEMY WMn
3MeKTPOMEXaHNYECKY0 CUCTEMY, U BLIXOOHOM CUTHAI NOSBIAETCA, Hanpumep, npu
gzﬁ:"“"”e 3aMbIKaHUN 3NEKTPUYECKNX KOHTAKTOB repKOHOBOIO pere.
B ansTepHaTyBHON KOHMrypauum npucyTCTBYET HanpaBsnsLas, cogepxaiias
[ ™ Habop pene. Baonb HanpasnsoLLen Beres 3a YPOBHEM XUOKOCTY NepemellaeTcs
yposets MOMMaBoK, COAepPXXaLlWi NOCTOSIHHbIA MarHuT. MpubnkeHre nonnaeka K perne
Hanpasnsiouas BbI3bIBAET ero cpabaTbiBaHve

[MCKPETHbIN BbIXOOHOW CUTHaM MOXET ObITb UCMOMb30BaH AJ1S1 «MOLIAroBoro» MOHUTOPUHIA YPOBHS XUAKOCTM B
pesepByape — AaTuMK MPOCTO 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 MoAAEePKMBATb NMOCTOSIHHLI YPOBEHb XUAKOCTU B pe3epByape — AN peanusaum AaHHON CXeMbl BbIXOOQHOW
CUrHamn MOXeT HEMOCPeACTBEHHO YNPaBNsTb CUMOBLIM perne, OTKPbIBaLMM/3aKpbIBalOLLIMM BXOAHOW/BLIXOAHOW KnanaH
pesepByapa.

[laTynk BepxHero unwm [laT4MK HUKHEro YpOBHSA [laTumk BepXHero ypoBHsa

npeaenbHOro ypoBHsA Kowmaym
3aMKHym .

A CreHka baka

9 . [Monnasok
CreHka baka . * KoHmakm

3amKHym

Kopnyc gatuuka

lepkon Kormakm

PasoMKHym
o Konmakm
CreHka baka pasomkHym

[Monnasok [Monnasok

MonnaBkoBble BbIKO4YaTenu

MonnaekoBble BLIKMOYATENN MPUMEHSAIOTCA ANA KOHTPONS YPOBHSA BOAbI Mpu YpoBer OrIoseH/A
OMYCTOLLIEHWUW UN HarnoSNHEHUN EMKOCTEN. K"”’"”"r’: ;m“""y'"

Kopnyc BbiknioyaTens BbIMOMHEH K3 MNacTuka, repMeTUYEH 1 BOAOHENPOHULIAEM.
BHyTpy koprnyca Haxogutcs BO3OyX, MO3ITOMY, HAXOAsCb B BOAE, OH CTPEMMUTCS
BCMIbITb U 3aHMMAET MaKCMMasibHO BbICOKOE nosioxkeHue. Mpv nageHnn ypoBHs Bogbl,
MonnaBoK OMyCKaeTCs BHM3, BMMIOTb [0 HEKOTOPOro HWDKHEro MonoxeHus. PasGpoc
MexXay BEPXHVM M HIDKHUM MOSIOXKEHUSMU MOMNaBKka perynmpyercs AnnHoi nposoaa,
oTBedEHHON ANnA ero nepemelleHus. OTnpaBHasi ToYKa, OTHOCUTENbHO KOTOPOW

’
o=

-
s YpoBeHb BKNOYEHUS

nepemMeLlaeTcsa nonsiaBoK, 3a4aéTcs C MOMOLLbIO rpysa, KOTOpPbIN MepemeLlaeTcs \ /¢ Kowmakm samkHym

Q
’

pOYPt

BAOMb Kabens BbiktovaTens.

BHyTpu Kopnyca BbIKntoyaTenst HaXoOASATCA KOHTaKTbl ABYX AMIEKTPUYECKMNX LIENeN N METaNTMYECKUI LapyWK, KOTOPbIA
nepekaTbiBaeTCA U3 OQHOTO MOMOXEHUsI B APYroe, 3amblkasi O4HY U3 HUX. B HKHEM NONoXeHMM 3aMbIKaeTcs Lienb Mexay
06LMM NPOBOAOM M KOHTaKTOM 2, B BEPXHEM — LieMb «00LWMN — KOHTaKT 1». YTo6bl Wapnk HagéxHo rKcMpoBarncs B
KparHUX NonoXxeHusx n obecnevmBan xopollee 3aMblkaHe KOHTaKTOB 6e3 apebesxaHns, B KOpryce BbIKMYaTens ecTb
MarHuTbl. OHU NPUTATMBALOT LUAPWK B OOHO 13 KpaHUX NONOXeHWI, bnarogaps MarHuTam B MpOMEXKYTOYHOM MOSNOXEHUN He
NPOUCXOAMUT MNOCTOSIHHOMO NepeKaTbiBaHUS Lapuka 13 OAHOro NoroxeHus B apyroe. Cuna MarHMToB paccymMTaHa Tak, 4To
LLIapVK NEPEXoaMT U3 OQHOIO COCTOSIHMSA B APYroe Npu ykrnoHe okosno 70 rpagycos.

KOHAyKTOMeTpVI‘-IeCKMe AATYUKN YPOBHA

B kayecTBe [OaTUYMKOB YPOBHS LUMPOKO MPUMEHSIIOTCA KOHOYKTOMETPUYECKME 30HAbl, KOTOpble MOryT ObiTb
MCMOMb30BaHbl AN KOHTPOSSl 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 anekTpoabl,
BbINOSIHEHHbIE U3 KOPPO3NOHOCTONKUX MaTepuasnos (Hanpumep, U3 HepxkasetoLen cTanu). OanH 13 3NeKTPOLOB ABMSIETCS
06LLMM AN BCEX KaHanoB KOHTPOIS YPOBHS.
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HemeTannuueckas 772 1 7=3— [vanekTpuk MeTannuyeckas SZUMSO
nekTpoa

eMKOCTb ~N eMKOCTb
O6wuin
YPOBEHD 4 |-mmvseeeee anexTpor OnexTtpona 4 §
DY/ JOT: T R[] E—— Onektpoa 3
YpoBeHb 2 (Rt Onektpoa 2 H
YpoBeHb 1 [EEE et e et OnekTpog 1

Mpu KOHTpONEe ypoBHEN B METanIM4eckon eMKOCTU B Ka4eCTBe OBLLEro aneKkTpoAaa MOXeT ObiTb NCMOMNb30BaH KOPMyc
€MKOCTM. 3a3eMIIEHHbI KOPMYC €MKOCTM NCNONb30BaTb HE PEKOMEHOYETCS .

Mpu ncnonb3oBaHMK LITLIPEBOIO 3MEKTPOAA B kKa4ecTBe 06LLero HeobxoanMo YyCTaHOBUTL ero Tak, YTobbl ero paboyas
YacTb Haxogmnachk B MOCTOSIHHOM KOHTaKTe C KMOKOCTbIO BO BCEM AnanasoHe KOHTPOS (OT HKHEro 40 BEPXHEro YPOBHS).

Mo mepe 3anofHEHUsi eMKOCTW 3NEKTPOAbI COMPUKACcalTCs C XWAKOCTbIO, NPOUCXOAUT 3aMblKaHNE 3NEKTPUYECKUNX
Lenemn mexay o6LuUM 1 COOTBETCTBYIOLLMMU CUrHaNbHBIMM BXOAaMW. YCTPOMNCTBO KOHTPOMSA UMKCUPYET 3aMblkaHNe BXOAOB
1 AaeT KOMaHAy BKIOYEHUsi COOTBETCTBYIOLLIENO YPOBHIO BbIXOAHOMY pene.

Mpy ncnonb3oBaHMM LWTLIPEBLIX AaTYMKOB YPOBHSA SMEKTPOAbl CriedyeT BbiOMpaTtb M3 Hepxasetolwen cranv ans
WCKITKOYEHNST KOPPO3MM 1 NOCREAYIOWEro pa3pyLlleHust anektTpoda. Ecnu gatumku ncnonb3yroTcst Npy ApeHaxe CTOYHbIX
BOZ, criegyeT npeaycMOTPETb OrpaxaeHve SNekTPoAOoB A UCKITIOYEHWS NTIOXKHOTO 3aMblkaHUsS 3NeKTPOA0B NiaBakoLLMM B
BOZE KPYMHbBIM MYCOPOM.

Ona 3HaUMTENbHOTO CHWKEHWUSI 3MEKTPOXMMUYECKOW KOPPO3UM 3MEKTPOLOB M MPEnsTCTBOBaHUS MX obpacTaHuio
pacTBOPEHHbBIMU B >KUAKOCTW CONSAMU PeKOMeHAYEeTCS MUTaThb Lieny AaTYMKOB NepeMeHHbIM CUHYCOMAanbHbIM TOKOM.

aﬂeKTpOKOHTaKTH blé MAHOMETPbI

MaHoMeTpbl, BaKyyMMETpPbl, MAHOBaKyyMMETPbI MOKa3blBaOLLME CUrHANM3MpYoLLmMe NpegHa3HavyeHbl ANy M3amepeHmus
M30ObITOYHOIO 1 BaKyyMMETPUYECKOTO AaBMNEeHNs PasnnyHbIX Cpea U ynpaBeHny BHELUHUMW 3MIEKTPUYECKUMU LIEENSMN OT
CUTHanNM3upyHLLETO YCTPONCTBA NPSIMOro ENCTBUS.

KoHTponupyemble cpefbl - HearpeccrBHbIE HEKPUCTaNNU3YHLLMECS XUAKOCTH, rasbl 1 Napbl, B TOM Y1CIE KUCNopos,.
[wnanasoH nokasanun - ot (-1.0) go 160 Mla.

CurHanumanpytoLlee yCTPOMCTBO MO MOAKITHOYEHNIO BHELLHUX Lienen nmeeT ucnonHeHune V no FOCT 2405-88, koTopoe
saBnsietcs 0asoBbiM. [logkntodeHne K npubopam 3MEeKTPUYECKON Lenu MNpOoM3BOAUTCHA YETbIPEXKUIbHBIM Kabenem c
ceveHnemM xun ot 0,2 10 2,5 MM, OfHa xuna kabens Cry>XuT A4S 3a3eMneHus.

YcTaHOBKa CUrHamnbHbIX ykasaTenen Ha Tpebyemble OTMETKM LuKarbl OCYLLECTBISIETCS OT pPyKu MyTEM BpaLleHus
KHOMKW B y3rie HAaCTPOWNKM, YKPEMIIEHHOM Ha CTEKIE, C MOMOLLbHO OTBEPTKM.

PekomeHayeTcst npumeHsaTb ucnonHeHnss AKM ¢ MukponepekniodaTensMm B kadyecTBe pabovmx KOHTaKTOB WM
WCTMOIHEHUS C MarHUTHBIM NogXKaTUeM KOHTaKTOB A1 CHUXKeHUst opebesra.

CMrHanusupyrou.lee yCTpOﬁCTBO MOXeT U3roToBnATbLCA crnegyrowmnx MUCMNONHEeHUN:

BEPXHAA ycmaseKka [lBa pasmbIKaloLLMX KOHTaKTa. 610
OaerneHusi (max) 1] JleBbIn ykasaTtenb (min)- cUHWUA,

npasbin (Max) - KpacHbIN. min - obw. max

4 N

[1Ba 3amMblKaloLLMX KOHTaKTa. oO——0

|V Ne.wiit ykasatens (min) — kpacHbii,

npasbIf (Max) — CUHUN. min  obu. max

JleBbI KOHTaKT pa3mMblkatoLLMi (min), 6__6

\Y npasblii 3amblKaloLLMin (max).
Ob6a ykasaTens cuHue.

HUXHES Yomaeka J1eBbI KOHTAKT 3aMblKatoLLMI (Min), /
= aaneHus (Min) VI npasbiit pasmbikatowwwmii (max). o 0
D Oba yka3aTens kpacHble.

min obw. max

Pene paBneHus Pene paBneHus npeactaensieT u3 cebst HebonbLuon Npnbop, KOTopbIn
CHabXXeH LUTyLepoM Ans NOAKMYEHUS K BOOOMNPOBOAHON Tpybe u KnemHom
rpynnov Onsi MOAKMYEeHUs anekTpuyeckux kabenei. Pervctpauus
napameTpoB AaBreHNUsi NPOM3BOAMTCS C MOMOLLbIO NMPYXKMH, YCUINE KOTOPbIX
HacTpanBaeTcsi pe3bboBbIMU perynsatopamu. Yem cunbHee CxumMaroTcs
NPYXMHbI PerynstopomM, Tem Oosbluee ycunme OHW CO3AaloT, U TEM BhILLE
HY>XHO faBrieHve ans cpabatbiBaHust perne (6onbluasi npyxuHa), Unn Tem
Oonblle OomkHa ObiTb pasHUUa B AaBneHusx (Manasi npyxuHa). T.e.
3aXkrMasi NPYXMHbI Mbl MOBbILLIAEM 3HAYEHNS.

O6bIl4HO pene AaBneHus, npegHasHavyeHHble Ans paboTbl B ObITY,
UMEIOT 3aBOACKME HACTPOWKWU MPYXMH, KOTOPbIE MOMHOCTLI NMOAXOAAT ANs
ObITOBbIX YCMOBUIA NMPUMEHEHNST 1 PACNPOCTPAHEHHbBIX MOAENEN HAaCOCOB 1
rMapoakkymynsitopos. Hanpumep, muHumanbHoe pasnedve — 1,5 atm.,
MakcumarnbHoe aasneHune — 3,0 aTm.
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Tem He MeHee, B cury Kakux nmbo akTopoB, MHOTAA BO3HUKAET HEOOXOAUMOCTb B perynvupoBke gasrneHus. Obbl4HO
perne cHabxeHbl ABYMSA MpyXuWHamu C pasHbiM Avametpom. [pyxuHa ¢ 6onblivM AnameTpoM ynpaBnsieT YPOBHAMMU
AaeneHunn. NpyxvHa ¢ manbiM AMameTpoM — ONpeAenseT pasHuLy ypoBHen. 3axnumas 60nbLUyo NPYXUHY, Mbl MOBbILLAEM
MUHMMANbHOE Y MakCMmarnbHOe [AaBfneHWe OOHOBPEMEHHO. 3axumas MarneHbKyl MpyXuWHy, Mbl YBEMMYMBaAEM
NpPeBOCXOACTBO MakCMMarbHOro AaBfieHNs Hag MUHUMATbHbIM.

Mpwu HacTpolike pene Heobxoauma ycTaHOBKa Ha TpybonpoBoae psiaoM C pene MaHOMeTpa, No NoKa3aHWsM KOTOPOro
NpoBepSAOTCA rpaHnLbl cpabaTbiBaHWSA KOHTaKTOB pere.

Pene npotoka [MpuHUMN gencTBns gaTtymnka NpoToKa BoAbl MOCTPOEH Ha U3SMEPEHU
NnoToKa BOAbI, MPOX0AsiLLEeN Yepes Hacoc.

[atynk coctouT U3 KnanaHa («Jienectkay), pacrnosioXeHHOro B
NMPOTOYHOM YacTM U FepPKOHOBOTO pene (UM MEXaHUYECKUA KOHTaKT).
«Jlenectok» noANpPyXMHEH W WMMEET BCTPOEHHbIN MarHUT Ha OAHOMN
ctopoHe. Cxema paboTbl AaTyvka: Mo BO3OEWCTBMEM Haropa BoAbl
nepemMeLlaeTcs enecTkoBbIN KranaH — NpyXuWHa Ha4YnMHaeT CxMMaTbes, a
MarHuT BCTYMaeT BO B3aUMOLEWCTBME C FrepPKOHOBLIM pere. 3amblkaHue
KOHTaKTOB repkoHa NpvBOAUT HAacoc B paboTy.

s =t

Be3 nocTynneHus >KMAKOCTWM MNpyXuHa KnanaHa
paXumaeTtcs, nepemeLlas MarHuT B UCXOAHOE MONOXeHwue,
KOHTaKTbl FEPKOHOBOrO perie pasmblKaloTCcs 1 AaloT KoMaHgy <_ D E—
OTKMNIOYEeHUss HaCOCHOW YycTaHoOBKM. HacTpolika {— “—
cpabaTbiBaHWSA pere BbINOMHAETCS perynMpoBOYHbIM BUHTOM.

Pacxof HOMUHanbHbIN Pacxon meHee MUHVMManNbLHOTO

Jatumk npotoka O6blMHO BCTpaMBaEeTCA B MOBbICUTENbHbIE HACOChbl C HEGOMbLUOW MNPON3BOANTENLHOCTLIO W
BbINOMNHSET PYHKUMIO AaTymka “cyxoro” xoga. B yctaHoBoyHOM MeHto L3 mpw ncnonb3oBaHum Takvx aTymkoB B n.14
“lNMpoeepka dam4uka cyxo2o xo0a” Heobxoanmo BblibpaTh 3HaueHue “TpoBepsieTcs nocre 3anycka”.

2.5.2 [aTtuuku aaBrneHus (ypoBHS)

AHanorosbIN AaTYMK AaBREeHUs

MNpegHasHavyeH AN M3MepeHus W HenpepbiBHOro npeobpasoBaHus
N30bITOYHOrO AABNEHNSA HeWTpanbHbIX K TUTAHY U HEpXXaBerLLEen cTanu cpeq
(rasa, napa, XuakocTu) B YHUMULMPOBAHHBIN BbIXOAHOW CUrHamn nOCTOSAHHOTO
Toka 0...20(4...20)mA. HanpsxeHne nutanusa: 9...30 B, paboyas temneparypa:
oT MuHyc 40°C go nntoc 70°C.

BepxHuit npegen 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

MpyHUMN AeNCTBUS: KOHTPONMpYyeMoe AaBlieHNe U3MEPSIETCS CEHCOPOM daTyMka 1 npeobpasyeTcs B SreKTpuyeckme
cUrHarnbl, NPOMoOpLUUOHarbHbIE AABIEHNIO.

KpenneHve gatumka Ha o6bekTe 0ObIYHO NPOM3BOAMTCA HEMOCPEACTBEHHO Ha TPYOOMNPOBOAE C MOMOLLLIO LWTYyLepa
M20x1,5 (S=22). Bo3aMOXHO perynnpoBaHune CMeLLEHNS HyNs Aaryvka n gnanasoHa u3mepeHus.

Kabenu nogknoveHnsa gatymka K anekTpuyeckor cxeme AOoMmKHbI ObiTb BbIMOMHEHbI 13 NpoBodoB ceveHnem 0,35-0,5
MM’ BbinyckatoTcsa gaTumnkm ¢ 2-x 1 3-x NPOBOAHON CXEMOW MOOKITIOYEHMS.

F'mppocTaTuyeckuin JaTynk ypoBHs

/ MpumeHsieTcss ANsi U3MepeHust AaBrneHnst U MMApPOCTaTUYECKOro AaBneHust (YpoBHS)
06bIYHbIX M OMaCHbIX ra30B, NapoB, XMAKOCTEW U APYro Macchbl.
/ CyLlecTByeT TpM OCHOBHbIX TWMNa rMAPOCTAaTUHECKUX YPOBHEMEPOB - MOTPYXKHbIE,
Z Bpe3Hble 1 hraHLeBble, BblAeNseMbIE MO TUMY NPUCOEAMHEHUS K NMPOLLECCY.
‘ HanpsibkeHue nutanms: 9...30 B.
< Pa6ouas Temnepatypa: oT MuHyc 40°C go nntoc 70°C.
HwnanasoH gaenennin: ot 0...0,4 o 0...100 m.BOA. CT.

mopocTaTuyeckuin ypoBHeEMep MOrpy»XHOro Tuna COCTOUT U3 crieumanbHOro kabens, cogepKallero KanunmnsapHy
TPYOKy Ansi CBsi3N C aTMOCPEepHbIM AaBMNeHNEM U TEH30METpPUYECKMM NpeobpasoBaTenem ruapocTaTM4eckoro AaBneHus
ctonba u3MepsieMoN XUOKOCTWU. V3MepeHne ypOBHS OCHOBaAHO Ha W3MeEpeHUM nepenaga LaBneHUs mexay
rmapocTaTMYecKUM gaBneHNEM XMUAKOCTU EUCTBYIOLLMM Ha Anadparmy 1 pakTmieckum atMocdepHbIiM AaBreHmem. OToT
nepenag AaBneHnii npeobpa3soBbiBaeTcs B BbIxogHoW curHan 4 ... 20(0...20)mA.

MmopocTatnyeckme OatyvKky ypoOBHS - AATYMKM M3OLITOYHOrO OaBfeHUs, KOTOpbiM HeobxoaMMa CBSA3b CeHcopa C
aTmocdepoin. [inmHa kabens ¢ KanunnspHor TpyoKom AomkHa ObiTb 60MbLLE MaKCUManbHOIO YPOBHS XXMAKOCTN B EMKOCTH.
O6pesatb v HapawmeaTb kKabenb He gonyckaeTcs! Tak Kak LeHa kabenst MOXeT ObITb O4EHb CyLLIECTBEHHA, HEOOX0ANMO
TOYHO 3HaTb BbICOTY EMKOCTMU.

[laTymkm HeobxoaMMO yCTaHaBNMBATL HA MaKCMMarbHOM yAaneHUn oT UCTOMHUKA TYPOYNIEHTHOCTH.
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YnsTpa3ByKOBOW AaTYMK YPOBHA

YnbTpasByKOBble [aTYMKM YPOBHSA MPUMEHSIIOT ANs HEMPEPbLIBHOMO
OTCINEXNBAHNSA KONMUYECTBEHHOIO 3HAYeHUs BOAbl U WHbLIX XUAOKOCTENW B
NPOMBILIMEHHbIX UM €CTEeCTBEHHbIX €eMKocTax/pesepByapax. [atuvku
obnagatoT KOMNakTHbIMK rabapuTamMun 1 BbICOKOM TOYHOCTbLIO ONpeaeneHus
anctaHumun. Ha paboTy Takvx 4aTYMKOB He BMUSIOT (hn3nM4eckre napaMmeTpbl 1
OHW ONTUManbHbI ANs ONaCHbIX U arpecCUBHbIX CPea.

Hanpspkenue nutanms: 5...30 B.

BbixogHow curHan: 0...20(4-20)MA / 0-10 B /4acToTHbIV BbIXOA.
Pab6ouas Temneparypa: ot muHyc 70°C go nntoc 70°C.

[nana3oH namepenus yposHsi: ot 0...0,2m go 20m

[laTuMk COCTOUT U3 reHepaTopa ynbTpa3BYKOBOMO CUrHama, NpuemHOro yCTPOWCTBa M 3MEeKTPOHHOTO KOHTpornepa.
YnbTpa3sBykoBOW AaTUYMK paboTaeT no NpuHUMNy pagapa. Manyyaemblii ynsTpa3ByKoBOW UMMYSIbC OT JaTyMKa OTpakaeTcst
OT MOBEPXHOCTU XUIOKOCTM UMK ChIMy4ero Matepvana v nonagaeT obpatHo B AaTtyvk. [1o BpemMeHu pacrnpocTpaHeHust
NPSIMOTO U OTPAXXEHHOTO CUrHara cyasT 06 YPOBHE XUAKOCTU.

YpoBHEMEpP MOXET MMeeT PYHKLIMIO MOAABMNEHNS MOMEX, YTO NMO3BOMSET €ro UCMOSb30BaTh B EMKOCTSIX C paboTaoLmmm
MeLLlankamu 1 TennoobmMeHHukaMu. PyHKLMS| KOMMIEHCALMM TEMNepaTypbl NO3BONSET NPOU3BOAUTL TOYHbIE U3MEPEHUS BO
BCEM Auana3oHe Temneparyp.

Matepuan kopnyca gaTyvka U ceHcopa MOXET OblTb BbIMOSIHEH M3 CreumanbHbIX MaTepuanos AMs NPUMeHeHUs B
XUMUWYECKM arpeCCUBHBIX Cpedax.

MpenmMyLecTBa yNbTpa3ByKOBbIX 4aTYMKOB YPOBHS: OTCYTCTBYET KOHTaKT C NPOAYKTOM, MO3TOMY Ha YpOBHEMepe He
obpasytoTcs oTnoXKeHust. MprBopbl 04EHb KOMMAKTHbI, UMEIT HaAEXHYH KOHCTPYKLMIO, HE UMEKT MOABUXKHBLIX YacTen u
NPaKTUYECKM HEe HYXXOakTCs B 06CNYKMBAHUU.

Mpu BbIGOPE YNLTPA3BYKOBLIX YPOBHEMEPOB CrieayeT NMOMHUTb, YTO MaKCMMarbHble AMana3oHbl U3MEPEHUsT YacTo
NpUBOZATCS AN HOPMaIbHbIX YCIOBUI U NpY paboTe C XUAKOCTbIO 6e3 neHbl. HepoBHas MOBEPXHOCTb ChIMy4ux BELLECTB,
Mnbinb, Nepenagbl TemnepaTyp, TyMaH U T.N. CUIbHO COKpaLlaeT AuanasoH paboTbl yrbTPa3BYKOBbIX AATYMKOB, MO3TOMY
pekoMeHayeTcs noabupaTs ypoBHEMED C 3aracoMm Mo AuanasoHy.

Mpu ncnonb3oBaHUK YNLTPa3ByKOBbLIX YPOBHEMEPOB CMEAYET YYECTb TO, YTO OH U3MEPSIET HE BbICOTY CTONGA XUAKOCTU, a
paccTosHMe OT ceHcopa A0 MOBEPXHOCTM Bodbl. [1ns nepepacyeTa 3Ha4eHW B yCTAaHOBOYHOM MeHIo ecTb N.7”CMmeujeHue
‘0’(2ny6uHa kosodya) ”. iamepbTe Ha 0ObekTe rmyOuHy KonoaLa 1 ycTaHOBUTE AaHHOE 3HAYeHME B 3TOM NMyHKTE MeHHo. V13
3afjaHHOro 3HayeHus rmybuHbl konogua L3 byaer BbluMTaTh M3MEPEHHOW PacCTOSHWE W BbIBOAMTL €70 Ha akpaH. Linknbl
Hanuea/cnuea ByayT NPoMcXoanTb YKe MO PacHETHOMY AeNCTBUTENBHOMY 3HA4YEHUIO BbICOTbI.

2.5.3 [laTyuKu TOoKa
B L3 BO3MOXHO MCMonb3oBaHue AatymkoB (TpaHcdopmaTopoB) Toka Tuna T03-90A n AByX BapyMaHTOB BKITHOYEHUS
[aTYMKOB C YHUULMPOBAHHBIM TOKOBBIM BIXOAOM SA.

Mpu ncnonb3oBaHMM 4aTYMKOB C BLIXOAOM S5A 0b6a3aTenbHbl WyHTUpYoLwme peanctopbl 0.390Q 25W.
BbIBOAbI 4ATUMKOB TOKA KaXKa0M oasbl MOAKIHOYAKTCS K COOTBETCTBYOLMM kKnemmam L3 (cm. Pasgen 3).

TpaHcdopmaTop Toka T03-90A KpaTkue TexHuMUYecKkne xapakTepucTUKM:
MakcrumanbHbIn n3amepsemMbin TOK, A 100
ConpoTtueneHne o6mMoTku, Q ~ 65
[aTunk Toka [duameTp cunoBoro npoeoga, Mm: 0o 8,5
[abapuTHble pa3mepbl, MM,
He Gonee ®30 x 13
K Knnemmam B yctaHoBouHOM MeHto L3 B .12 “Tun mpaHcghopmamopa moka’

XT2 L3 p ”
Cunosoit nposon Heobxoaumo BbibpaTh 3Ha4YeHne 0 - “T03-90A”.

TpaHcdopmaTop ¢ YHUPMLMPOBaHHLIM TOKOBbIM BbIXOAO0M 5A U WYHTUPYIOLWMUM PE3UCTOPOM.

K Knemmam PesuncTop wyHTUpytowmn

XT2 L3

OwnanasoH namepenun, A: 10, 30, 50, 100, 150, 200, 300 .... 1000
[nanasoH Toka gaTymka ykasaH Ha ero MapKMpoBOYHOWN Tabnuuke.

Mpu nogkntoyeHnu K L3 06a3aTeNnbHO Hanuume WyHTUPYHOLWMUX
pe3unctopoB HoMuHanom 0.39Q u MowHOCTLIO He MeHee 25 BT !

B ycraHoBo4HOM MeHto L3 B n.12 “Tun mpaHcghopmamopa moka’
Heobxoaumo BbIGpaTh 3HadeHue 1 - “c Bbixogom S5A”.
[nanasoH TpaHcdgopmaTtopa obsizaTenbHO ykasbiBaetcs B M.13
“AduanaszoH mpaHcghopmamopa moka“.

Mpu nogkntodeHun TpaHcgopmaTopoB Kk L3 cobniopganTte nonsipHocTb BbiBogoB. Hanpumep, BbiBoabl TTWN-30,
npomapkupoBaHHble kak “U1", nogkntoyanTe kK knemmam TA1...TA3, a BbiBoabl “U2” - k knemme GNDA knemmHumka XT2. 3710
NpaBnIio OTHOCUTCS U K LIBETHBIM MPOBOOYHBIM BbiBOAaM TpaHcopmaTopos Tvna T03-90A.

Mpun paboTe LWyHTMpPYHOLLME PE3UCTOPBLI CUITBHO FPELOTCA Npu Toke 6onee 75% OT Ananas3oHa Aartymka, NosTomy cregyet
yCTaHaBnMBaThb UX Ha yaarneHuu oT NiacTUKOBLIX 3N1IEMEHTOB M NPOBOAOB. PekoMeHayeTCs KpenuTb UX K MOHTaXXHOW NaHenm
Wwkadpa A4ns fnyyLiero paccenBaHus Tenna. 23



TpaHcdopmaTop ¢ yHUPULUMPOBaHHLIM TOKOBbIM BbIXogoM 5A
1 T03-90A, BKMIOYEHHbLIM B €ro BTOpUYHyto 5A-uenb

Tpancdopmatop Toka T03-90A, HamotaHo 10 BMTKOB
nposoaa Tvna MNB-3, ceyeHnem He meHee 0.75 mm?

KoHubl npoBoga nogkntouveHsl K knemmam U1 n N2
TpaHcopmaTtopa Toka € BbIxogom 5A.

[nanasoH nsmepexun, Amnep
10, 30, 50, 100, 150, 200, 300 .... 1000
[unana3oH Toka faTtynka ykasaH Ha ero
MapK1pOBOYHOW Tabrmyke.

B ycTtaHoBo4YHOM MeHto L3 B n.12 “Tun mpaHcghopmamopa
moka” Heobxoammo BbibpaTh 3HayeHve 2 - “T03-90A B uenu
TT c yHudp. Bbixogom 5A (10 BUTKOB)”.

[dvana3oH TpaHcdopmMaTopa obsi3aTenbHO ykasbiBaeTcsi B
n.13“Juana3zoH mpaHcghopmamopa moka“.

10 BuTKOB Ha TA2 Mpu nopknioveHnn TpaHcdopMaTopoB cobnoganTe
MONAPHOCTb BbLIBOAOB M OAMHAKOBOE HanpaBlieHWe BUTKOB.
é}%‘.}.ﬁ“'xm's (TA1...TA3) Hanpumep, BbiBogbl TTN-30, npomapkupoBaHHble kak “U1",
nogkntoyante k knemmam TA1..TA3, a BbiBoabl “N2” - Kk
TA2(T03-904) knemme GNDA knemmMHuka XT2. 3To NpaBuiio OTHOCUTCS U K
LBETHbIM MPOBOMOYHBLIM BbIBOAaM TpaHcOpMaTopoB Tuna

X32i (GNDA) T03-90A.

2.6 [uctaHuMoHHanA nepefaya CUrHanoB

[na auctaHUMoHHON Nepefayn curHanos Ha gucnetdyepckun nynst unu ACY Tl B L3 ucnonb3ytotca ABa anekTpo-
MarHuUTHbIX pene K2, K3 ¢ H.0. koHTakTamu. 3amMblkaHne KOHTaKTa pene npoucxoauT B 3aBUCUMOCTM OT BbIGpaHHOro
ycnosus B N.17 - 18 “@yHkyus yHusepcasnibHo20 pesie Kx”’ ycTaHOBOYHOro MeHto L3.

BoamoxHble ycrnoBus cpabaTeiBaHus NpuBeaeHsl B Tabnuue 3.

Tabnuua 3

DyHKUUA perne OnucaHue

He ucnonbayetcsa Pene BbIkIl04EHO B MOGOM pexume paGoTbl

I'IpM Hanmumm nuTaHus H.O. KOHTaKT 3aMblKaeTCsl, B BbIKITIOYEHHOM

Mutatue nopato (Pabota) COCTOSAHUN L3 KOHTaKT pa3oMKHYT.

Asapus Mpu HopMarbHoit pabote H.O. KOHTaKT Pa3OMKHYT, NPy aBapuu - 3aMblKaeTcs.

H.O. KoHTaKT 3amblkaeTcst npu BKIKOYEHUU OBUraTend, Nnpu OTKN4YeHun -

Oeuratens BkntoueH/OTkNoveH PA3MBIKAETCS.

CpabartbiBaHue Bxoaa DI.1 ... DI.6 H.O. KOHTaKT 3amblKaeTcsl Npy 3amblKaHUW JaHHOMO BXOAA.

H.O. KOHTaKT 3ambIKaeTCcs Npu py4HOM pexume paboTbl. Py4How pexumM moxeT
Py4yHoI/ABTOMaTUYECKNI PEXUM ObITb BKIIOYEH HaxxaTueM kHomnkmn “Pyy/ABTomar” Ha nuueson naHenu L3 nnbo
BHELLHVM nepekriodaTenem, NoAKMoYeHHbIM K 0AHOMY 13 Bxogos DI.x.

KoHTaKT 3aMblkaeTcs Npy JOCTVKEHWUN AABIIEHUS (YPOBHSI) aHarnoroBoro garymka,

PUKCMPOBAHHOE 3HaJeH!e MA 1 3agaHHoro B n.10 - 11 yCTaHOBOYHOIrO MeHI0 “PukcupoeaHHOe 3HayeHue 8 MA
dukcrMpoBaHHoOe 3HavyeHe mA 2 1(unu 2)”

MwuHMManbHbIN YypOBEHb BOAbI

H.O. KoHTaKT 3amblkaeTcst npun OOCTMXXEHNN COOTBETCTBYHOLLEINO YPOBHA BOAbI

MakcumanbHbiii ypoBeHb BOAbI (I/IJ'II/I ,ClaBJ'IeHVIFI) B €MKOCTU MO OANUCKPETHbIM UM aHanoroBbiM gaT4yMkam.

ABapuiiHbIi ypoBEHb BoAbI(NEpenuB)

Pene BkntoyaeTcs/ otkntovaetcs none3osatenem ¢ yaaneHHoro MK(MJK) no nuHum
cBsi3n RS-485, npotokon Modbus RTU nyTtem 3anucu 1/0 B 6uThl 1, 2 peructpa
Ynpaensietcs no RS-485 "Ynpasnenue” no agpecy 300 MMM yCTAHOBKOW COOTB. AMCKPETHLIX BbIXOMOB.
MoppobHee - B fokymeHTe “L3. Cneundmkaums npotokona Modbus”.

Pene kpaTtkoBpeMeHHO BkmtodaeTca (3 CeKyHAbl) NMpu HacTynneHud TanmayTa
coeaunHenus ¢ MK(MNK). Takas dyHkumMa npegHasHayeHa Ans nojavn curHana
cbpoca Ha BO3MOXHO 3aBucLumin GPRS-moaem unuv poyTtep.

BkntoyeHne npu Tanmayte
COeANHEeHns

MpumeyaHue - Boixoabl pene K2, K3 npu nx ncnonb3oBaHWU pekOMeHAYeTCs 3alUTUTb NPefoXpaHnTeENaMu
HOMWHaNom o 2 A unv ogHOMNOSMOCHBIMIU @aBTOMAaTUYECKUMM BbIKNoYaTensMu.
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2.7 NporpammupoBaHue nNnapameTpoB
2.7.1 YcTaHOBOYHOE MEHI0

MepBoHavanbHble HacTporiku L3 cnegyet npoBoauTb NMpU pyYHOM pexrMme paboTbl, Tak Kak npu U3MEHEHWUU psifa
napameTpoB BO3MOXXEH aBTOMATUYECKUNIA 3aryCK aNeKTPoABUraTensi, KOTOPbIN MOXET MPUBECTU K aBaPUNHBLIM CUTYaLUSIM.
Mepekntoyatens pexuma paboTbl OMmKeH ObITb YCTaHOBMNEH B NONOXeHne “PyyHoin”.

B panbHenwem, NoACTPONiKYy HEKOTOPbIX NapamMeTPoB (HanpruMep, TOKOB cpabaTtbiBaHWS 3aLLnThl, BpeMeHM cpabaTbiBaHWs
[aTYMKOB YPOBHS U NP.) MOXXHO NPOBOANTbL U B aBTOMAaTUYECKOM peXnmMe paboTbl Npy BKIFOYEHHOM ABuraTere.

[na nepexoga B pexvMm nNporpaMmupoBaHust Heobxoaumo HaxaTb U yoepxmBatb KHOMKY

“‘NMPOIP.” B ntobom pexnme paboTbl, 3@ WUCKMOYEHMEM WHAMKALUM HEKOTOPbIX aBapUMHbIX ——
cutyaumii. [po3ByYMT KOPOTKUIA 3BYKOBOW CUrHam M Ha uHAukatope otobpasuTtcs Homep 2.4
napameTpa.
Homep napavempa =Y Haxxatune kHonku “BbIBOP” - nepexon k
I penakTMpoBaHU BbIGpaHHOro napameTpa.

Haxkatne KHonku
“MYCK” ysenununsaet
HOMep napameTpa,
Haxatue “CTOTI”
YMEHbLLAET HOMEP.

HaxaTtnem kHonok “MYCK” u “CTOM”
yCTaHaBMMBAOTCS HY>KHbIE 3HAYEHUSI.

3HayeHue 8bibpaHHO20

napamempa 500

OuepepHoe Haxatne kHonku “BbIBOP” - Bbixog v3 pexvma pepakTupoBaHus. Ecnn
penakTupyemblii napameTp 6bin M3MEHEH, TO OH Oy1eT COXpaHEH B 3HEProHE3aBUCUMON NaMSATU U
Ha nHamkaTope oTobpassaTcs nepeMuUrmBatoLLMecs 3Ha4eH st HoMepa napamMeTpa 1 ero 3Ha4eHusl.
Ecnu BBeaeHHble 3Ha4YeHust onboYHbIe , TO 0TobpasuTcsa muratowas Hagnucb “Err.” ¢ Homepom
owmnboyHoro napameTpa. Bbixog M3 pexvma nNporpaMmMUPOBaHWS - HaXaTue U yaepXusBaHue
kHonku “MPOIP.”

Pa6oTa L3 BpemMeHHO GroKMpyeTcst Mpy M3MEHEHWUN HEKOTOPLIX KIMHOYEBbIX NapaMeTpoB B Liensix 6e30nacHoOCTU
AN NpefoTBpaLleHUss HexenaTenbHOro 3arycka ABuratensi npu OWMGOYHOM M3MEHEHWUM OOHOMO U3 3TUX
napametpos.locne Bbixoda u3 MeHto pabota L3 Boso6HoBnseTcs.

Ecnu anutenbHoe BpeMs He HaXknmanach HM OfHa KHOTMKa, TO MO UcTeveHne 5 MUHyT L3 BbINOET N3 YCTaHOBOYHOIO MEHHO
0e3 CoxpaHeHns TEKYLLEro peaakTupyeMoro napameTpa.
OnwuncaHne napameTpoB 1 NX 3Ha4YeHNs NpuBeaeHbl B Tabnuvue 4.

Tabnuua 4
3aBsoa.
Ne Mapamer, MNpumevaHune
P P 3HaueHus 3HaYeHus P
[ 0: AsTomaTnueckuii no a.y. |

1 Pexum pabotbl 1: Mo Tanmepy n dL(dH)

2: Mo komangam ot MK(MNJIK)

2 | OyHKuMA ynpaBneHust | 0: Hanue |

1: OpeHax
3 Twun gaTymkoB OBHA | 0: ﬂI/ICerTHbI(-E‘ |
A P 1: AHanoroBbIn
4 Tun curHana 0: 0...20 mA Tun curHana aaTtyvka ykasaH Ha ero MapKupoBOYHOM Tabrnuke
aHarnoroBoro Aaryvka [1: 4..20 A | W B nacropre.
HwxHee 3Ha4yeHne Aanana-
5 | 3013 natanka. (Gaoy (G 0.0 ... 300,00 0,00 )
a , (6ap)(mM)(°C)...... 3HaveHus AuanasoHa JaTynka ykasaHbl Ha ero MapkypoBOYHOM
BepxHee 3HaueHWe auana- Tabnuyke unu B nacnopte, Hanpumep, 0....10 6ap.

6 . 0,0 ... 300,00 6.00
30Ha gartyuka, (6ap)(m)(°C)...... ’

Cwmeluenue ‘0’ 00 ... 300.00 0.00 Heobxonumo ans pacyeta peanbHOro YpoBHsi BOAbl B KONOALe

7 (rny6uHa koroaua) WV e ’ ’ Npu1 UCNOMNb30BaHNK, HaNpUMep, yNbLTPa3sByKOBOTO ypoBHEMEpA.
MakcumanbHas yCTaBkKa, 3agarTcs rpaHuLbl BKIOYEHUS/OTKIOYEHUS ABUraTenst no

8 | (6ap)(m)CC)(M3luac)(nicex)(%) 0,1...300,00 4,00 |curHany caHanorosoro faTumka AaBneHNs(ypoBHsl).

B meHto [KoHdurypaumsi] Heobxoammo BbiGpaTth TUM AaTYMKOB

9 MuvHuManbHas ycTaBka, 01 .. 300.00 3.00 ypoBHsl - “Ananorosbiii”, 3agate Tun (0...20 unu 4...20 MA) u
(6ap)(m)(°C)(m3/uac)(n/cek)(%) ERE ’ ’ [vanasoH AaBneHnsi(ypoBHs) AaTymka.

10 ®ukenposanHoe 0,00 ... 20,00 mA 4,00 BbiGupaeTcs ypoBeHb BKIIOYEHWS CUrHanma C aHaroroBoro
3HaveHve B MA 1 naTtyMka AaBneHus (ypoBHs) Ans cpabaTbiBaHWs O4HOTO MIn
DUKCUPOBAHHOE HECKOIbKMX yHMBEpcanbHbix pene K2..K3, HacTpoeHHbIX Ha

11 3Haqefme B MA 2 0,00 ... 20,00 mA 10,00 [cpaBatbiBanie oT ypoBHS aHANOrOBOTO CUTHaNA.

[nsa TpaHcchopmaTopa Toka TO3-90A 3HauyeHue AmanasoHa Toka
dukenposaHo(100A) v B .13 He 3apaetcs.
[ 0: Tun T03-90A (g0 100A) | u o
pv BbiGope 3Ha4eHus “1" B n.13 3agaeTtca gnanasoH Toka TT,

12 Tun TpchdoopmaTopa 1:¢c yHVICbVlLl. BbIXOAOM 5A KOTOPbII yKa3aH Ha ero MapkMpoBOYHON Tabnuyke unm B nacrnopte.

Toka 2: T03-90A B uenu TTc BbIXOLOM 5A Mpu nopkntodeHun gaHHoro TT obsa3aTenbHO Hanuume wyHTa 0.390
: 25W.

(10 BuTKOB NpoBOAA) Mpu BbIGOpe 3HaueHms “2" Ha T03-90A HamaTbiBatoT 10 BUTKOB
nposofa ceveHnem He MeHee 0.75MM2 1 KOHLbI 3TOTO NpoBoAa
nopakntodatoT k 5A Beixoay TT. B n.13 obsizatensHo 3agaercs

13 [unanasoH TpaHchopmaTopa 50..10000 50.0 |Avanason Tpaxcdopmatopa Toka ¢ Bbixoaom 5A.

TOKa C YHU®. BbIxodoM S5A, A o ’ ’ Moapo6Hee - cm. N.2.5.3 [laTuvku Toka.
| 0: He npoBepsieTCs | 3HayeHune “lNpoBepsieTcs Bceraa” UCMONb3YHOT ANSi KOHTPOMNS
14 !'Ipoaep||<a Aardnka 1: npoBepsieTcs Bceraa YPOBHS1 BOAbI B CKBaXkMHe. “[poBepsieTcsi nocne 3anycka” - npu
CyXoro xoaa 2: NPOBEpSETCA NOCHe 3anycka Mcnonb3oBaHUK pene nepenazja AaBneHns Ui perne npoToka.
| 0: Het | Mpn BbIGOpe 3HayeHus “TpuHyaMTENbHOE BKIOYEHWE” W Mpu
1 Curnan 1: P 3amMblkaHum Bxoda E.Run asuratens 6yaeT NpyHyaAMTENbHO BKITOYEH
5 ‘BHeluHee yI'IpaBJ'IeHVIeY 2- naspeLueHme paGOTbI no A4.y. [0 pa3mblkaHus Bxoga E.Run. CI_Cl)CTOﬂHME([J,aTHl:IjDX)\?)ypOBHﬂ npv aToM
- lpuHygnTenbHoe BKITlO4YEeHMe urHopmpyertcs, kpome curHana “lMepenvs”(sxon .
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MpogormkeHne Tabnuubl 4

3aBoa.
Ne NapameTp 3HaueHus - MpumMeyaHue
3HaYeHus
DyHKUMS JaTunKa |O He vcnonbayetcs | Mpu BbIGOpe “OTpaboTka curHana’ pabota He npekpaluaetcs,
16 BADVIHOIO VDOBHS dAV 1: ABap. OCTaHOB [10 CHATUS curHana COCTOSIHME [aTynka BEPXHETO YPOBHSI (BO3MOXKHO HEWCMPAaBHOIO)
(anegl):)enms) yp! 2: ABap. OCTaHOB C BbIAEPKK. BPEMEHU mrg(;ﬁ:pgg;iiomn n;nmg::;;():ﬂ CUrHanoM ¢ faTduka aBapiHOro
3: OtpaGoTka curHana (apeHax) P AP )
0: He ncnonbayetcs 3apaertcs dyHkumsa pene K2 ... K3 u gericteyer B no6om n3
1: MuTtaHne nogaxo (PaboTta) PEXIMOB paboTbl.
2: ABapusi «  [pwu ycTaHoBke 3HayeHus “CpabatbiBaHve Bxoga DI.x” pene
VKL VHIBEOCANLHON 3: [ewratens Bkn/OTkn :mf;:gg%z;&gqaemﬂ npw 3aMblkaHUW/pa3MblkaHUM JaHHOTO
17 g]‘leuKZ y P 4: Cpabarbisatue Bxosa DI.1 2 « [pun ycTaHoBKe 3HaYeHus “PukcuposaHHoe 3HadeHne mA 1
p 5: CpabarbiBatue Bxoaa DI.2 (unwn 2)” pene BKNOYAETCA NPU AOCTUXKEHWUN AaBNeHUs (YPOBHS)
6: CpabatbiBaHue Bxoga DI.3 aHaroroBoro Aartyvka, 3agaHHoro B n.10 unun n.11 ycr.meHto.
7: CpabatbisaHue Bxoga DI.4 «  [pw ycTaHoBKe 3Ha4YeHNsI “Pyl‘IHOWABTOMa“‘I'VIHeCKVIVI"pe)KVIM"
8: CpaBatbiBatue Bxoaa DI.5 perie BKIIIYaeTCA MU NePEKIioHeHINN B peXiM ‘AsTOoMmaT”. .
9: CpaBarbisaHue Bxona DI.6 « [lpu yctaHoBke 3Ha4yeHusi “Ynpaensietca ot MK(MJIK)” pene
. P o = BKIlOYaeTCs/0TkNoYaeTcs nonb3oBaTeneM C yAaneHHoro
10: Py4HOI/ABTOMATUYECKUIT PEXIM MK(MNIK) no nuHum cesian RS-485, npotokon Modbus RTU.
11: dukenpoBaHHOe 3HaueHre mA 1 « Tlpu ycTaHoBKe 3HauYeHMit “MUHUManbHbIA... ABapUiiHbIiA
12: dukcmpoBaHHoe 3HaveHne mA 2 ypoBeHb BoAbl” pene K2..K3 BKriowalotcs npu AOCTUXEHUN
18 | ®yHKUMA yHUBEPCANbHOTO 13: MUHMManbHbIN ypoBeHb BOAbI BOAOW COOTBETCTBYIOLIMX YPOBHEl MO curHanam AaTHnkos
pene K3 14: MakcnmarnbHbli YPOBEHb BOAbI 0 YPOBH;:@CQ?%E?:M;N%MH “Bkntoyaetca npu TaiimayTte” pene
15: ABapuiH. ypoBeHb BOAbI(Nepenus) K2...K3 KkpaTkoBpeMeHHO (3 C.) BKMIOYAETCS MpU  HACTYMneHum
16: Ynpasnsetcs ot MK(MJIK) TalimayTa coeauHennsa ¢ MK(MIK). Takas dyHKkuMs npeaHasHayeHa
17: KpaTKOBp.cpaGaT_npm Ta|7||v|ay-re Ans cbpoca BO3MOXHO 3aBucLiero GPRS-mogema nnv poyTtepa.
19 lMepekntoyeHne pyyHoro | 0: KHOMKa Ha nuueBow naHenu L3 |
pexunma 1: amckpeTHbIN BXog 'Auto’
20 Mposepka 3amblkaH1sA [ 0:Her | AKTMBMpYETCS MpoBepka 3aMblkaHusI(yTeukn) Ha Kopryc 0BMOoToK
(yTeHKI/I) Ha Kopnyc 1: Oa aneKTpoaBUraTens nepes KaxabIM 3anyckoM ABuUratens.
21 3ByKOBbIe CurHarnbl | 0: Her | BkniouatoTcs nnm oTkovaloTes niobble 3BykoBble curHansl L3
1: da
| 1: CpeaHui Tok, | |
2: Tok hasbl A, la Haxumas kHonky “BblBOP”, BO3MOXHO NpOCMOTpeTb BCe
3: Tok ¢hasbl B, Ib [ocTynHble pabouve napameTpbl cTaHuuu. [pu oguHapHom
. HaXaTuM KHOMKW KPaTKOBPEMEHHO OTOGPa3nTCsl HasBaHue
4: Tok (ba3bl C le BbIBOAMMOTO NapameTpa, a 3aTeM ero 3HavyeHue
5: Hanpsixenue gassl A, Ua MpU ABOVHOM HaxaTun kHomkin “BbIBOP” Gymer oToBpaked
Homep nyHkTa MeHto, 6: HanpsixeHnwve casbl B, Ub CcrieqlylolLMi NapameTp W Tak MOCEeAOBaTeNbHO BCe OCTamnbHbIE.
29 NMOCTOSAHHO OTOGpa)KaeMbIVI 7: Hanpﬂ)KeHme Cba3bl C, Uc Ecnu B Teyenue 30 cekyHa np)m BbIKIO4eHHOM fBuratene(60 ceKytg
. Npy BKIKOYEHHOM ABUraTene) He HaxvManach H1 OAHa KHoMKa, TO
Ha MHAnKaTope nocrne 8: Monkas MOLIHOCTb, S aBTOMATWUYECKW MeperaeT K UHAMKALUMM AaHHOTO napameTtpa, no
3anycka asuratens ?bAETVII;;I;H MOLLHOCTb, P © YMOMUaHMIo - CPeaHMiA Tok |.
. Roa . MOLLIHOCTW cOos(¢
11: 3HayeHue aHanor. gatyvka B mA [aHHbIi napameTp No3BONSET NOMb30OBaTEN0 3ajaBaTb BbIBOA
12: 3HaueHWe aHarnor. AaTunka B ef. HeoBXoAMMoro napameTpa, Hanpumep, 12(4aBneHust B YCMOBHbIX
13: Bpemst HapaGOoTKM B Yac. 1 MH eAnHuLaXx), COOTBETCTBYIOLMX PearnbHOMY AaBMEHUIO.
14: KonunyecTBo nyckos
0: OnHodhaszHas Mpw BbIGOPE OAHOMA3HOW CETU, KOHTPOSb HANPSXKEHUs!, TOKa 1
23 | Tun nuTaloLweit cetn 1: TpexcpaaHas MOLLIHOCT/ MPOM3BOAMTCS TOMbKo Mo chase A(L1). MokasaHns
Apyrux das UrHopupyTCs.
24 MakcumanbHbIA TOK, A 0,5...1000,0 50,0 3ajaeTcs 3HayeHWe MUHMManbHOro ToKa(Hegorpyska) u
MaKkcuMansHoro Toka(neperpyaka). Ipu [OCTWKEHWN 3HAYEHUsSI
> NPOV30NAET aBapUHOE OTKITIOYEHE ABUrATENS.
25 MuHMManbHbIA TOK, A 0,0 ...1000,0 0 3HayeHne MUHMMAarnbHOro Toka crieayet Bblbupatb Ha 10%...15%
26 n % 0. 40 15 MeHblue paBoyero Toka ABWraTensl, MakCUMarbHOrO Toka - Ha
epekoc Mo Toky, % 10%...15% Gonblue.
MakcmmanbHoe
27 B 230,0 ... 270,0 250,0 | 3agarotcs rpaHMLbl 3ALLUTHI ABUTATENS MO HAMPSKEHMIO.
HanpsbkeHue, HeoBX0aMMO OpUEHTUPOBATLCA HA HOMUHATBHOE 3HaUYEHIe
MVHUManbHoe 220B (+10%, -15%).
1 .. 22 1
28 HanpsbkeHue, B 60.0 0.0 80.0 Mpu ycTaHoBke 3HaueHusi “0” nepekoca as - nposepka
OTKIOHaETCS.
29 | Mepekoc no HanpskeHuto, B 0,0 ...50,0 25,0
MVHUManbHOE 3HaueHme MpY MOHWKEHWUM aKTUBHOW MOLLHOCTW 3MEKTPOABUTATENS HUKE
30 0.00 ...1.00 0,00 | 3amaHHoV - NPOU3OIAET €10 aBAPUITHOE OTKIIOYEHME.
KO3(h. MOLHOCTM COS(9) ! ’ HyneBoe 3HauYeHe OTKMIOYAET 3Ty 3aLLnTY.
3agaeTcs MakcMMarnbHOe KONMYEeCTBO BKIKOYEHUI B Yac. Mpu npe-
31 KonuyecTso nyckos B 4ac 0..100 0 BbILLEHUW - paboTa BrOKUPYeTCs [0 OKOHYaHMSI TEKYLLEro Yaca.
Mocne NOHWXEHWS!, MOBLILLIEHWS!, NEPEKOCa TOKa UK HANPSKEHUN,
o yTeuKkn Ha Kopnyc unm “cyxoro” xoaa, pabota Gnokupyertcsi. Copoc
32 Konnyectso aBapuin B 4ac 1..30 0 GrIOKMPOBKY - BLIKIIOYEHWE MUTAHWUS MU NEPEXOA, B PEXVM PY4HOTO
5 ONTOKUPOBKU npaeneHusi. 3aJaeTcs KONMYeCcTBO asapui, MNPOU3OLLEALNX B
ana 6. p v 3 i
TeyeHue yaca. Mpu ux npeBbileHun pabota Grnokupyetcs. Cwm.
n.2.4.6 “Vcnonb3oBaHue 1 HaCTpoWKa 3aLuT”.
33 BpeMﬂ pa6OTbI apuratensa 1 180 10 Bapaetcsi Bpems paboTbl ABUraTens Hacoca B pexxvme “Io Tanmvepy u
no Taﬁmepy, MUHYT Aatymky dL(dH)”. NMoabupaeTcs akcnepumeHTanbHbIM NyTeMm.
3apgaetcs BpeMs nayabl nocne nogadu nutaHus Ha L3 ¢ uenbto
[May3a nocne nogauu
34 0...180 0 npefoTBpaLLeHNs OLHOBPEMEHHOTO 3anycka HECKOIbKUX YCTPOWUCTB
nuTaHnA, CekyHa V1, BCTIEAICTBIE 3TOr0, Neperpysky NUTakwe MHIM.
3ajaeTcs BpeMsl pasroHa ABuratensi, B TEYEHWE KOTOPOro
Bpemsi 6riokmpoBku
35 NyCKOBOrO ToKa, CeKyHz 1..90 5 UrHOPUPYHOTCS MYCKOBbIE TOKW 1 COCTOSIHWE [ATYUKOB YPOBHS 13-3a
’ BO3MOXHbIX 'MPOYAapPOB.
Bpemsi, B Te4eH1e KOTOPOro HEMPEepPLIBHO YCTAHOBUOCH aBapuitHoe
36 Bpewms cpabatbiBaHusi 1 30 10 h 5
3HaYeHWe Kakoro-nuGo napameTpa 3alwmTbl. OTHOCUTCS TONMBKO K
asapuu, CeKyHa ownbkam “MosblleHve Toka”, “ToHMKeHe Toka”.
37 Bpewms Bbiaepxku nocne 160 3apaeTcs BpeMsl BbIAEPXKKM MOCMe CIyuYMBLUENCH aBapUinHON
aBapuu, MUHYT S CUTYaLum (TONbKO B aBTOMATUYECKOM PEXUME).
BpeMﬂ CpaGaTblBaHMﬂ
38 p » 1..120 2
JaT4ynKka Cyxoro  xoda, Cek.
Bpewms Bblgepxkm nocne
39 1..60 5

“cyxoro” xoga, MUHYT
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MpogormkeHne Tabnuubl 4

3aBoa.
Ne NapameTp - MpumMeyaHue
3Ha4YeHus
40 BpeMﬂ BblJE€PXKN nocre Mpwu 3Havernn “0” pabota ByaeT npogorbkeHa cpasy nocre CHATUS
BHeLLHei aBapUM, MUHYT 0..60 5 curHana “BHeluHsisi aBapuisi” 663 BbiepKK1 BpEMEHMU.
. Bpems pa6oTbl Hacoca, nocre OKOHYaHWUW KOTOPOro OH
Tanmvep NpUHYANTENbHO OTKMYaeTcs. [locre OKOHYaHUst BpemeHu
41 NPOLOIMKUTENBHOCTY 0..240 0 BbIAEPXKKW, LMKIbl Hanvea/cnuea Bo3oGHOBNsIOTCS. MpumeHsietcs
paGOTbI MMHyT ansa Ol'pa(HVIL;eHVIH BpeMeHun paﬁOTbI Hacoca npu BO3MOXHOM OTKase
’ AaTtynka(-oB) ypoBHSA U, COOTBETCTBEHHO, BO3HUKHOBEHUU Nepennea.
42 Taﬁmep 3adepXxKKn 0..600 0 3apaloT Bpemsi 3afepXKKu  BKITOYEHUS/OTKIIOYEHUs  aBuUraTenst.
BKIMHOYEHUS, C AKTyanbHO MpW MCMONMb30BAHWM [AUCKPETHbLIX [ATYNKOB YPOBHS.
. WMcknioyaeT BO3MOXHOCTb JOXHbIX BKIIOYEHWUIA/OTKNIOUEHNI
43 Tanmep 3agepxku 0. 600 0 ABuratens Hacoca Npy BOSMOXHbLIX rMApoyAapax Ha “AnuHHbIX
aen NNMHUAX Unun /:Lpeﬁesra KOHTaKTOB 4aT4ynKOB.
OTKNK4YeHu4d, c
44 CurHan Ha BXxoae DI.1 O Bxon He Menonb3yeTca dH [nsa kaxporo Bxoga DI.1 ... DI.6 BbiGupaetcsi ero pyHKUMSA, T.€.
1: [atunk BepxHero yposHs (dH) CUrHarn Kakoro fjatunka 6yaeT NoaKMoYeH K STOMY BXOZY.
45 Cwrhan Ha exone DI.2 2: [laTumk HiKkHero ypoBHs (dL) dL
) 3 ,D,aTHVIK “cyxoro" xona (dS) Ecnu npu HacTpoike Tekyluero Bxoga 6yaeT BblbpaHa yHKUMS,
4: o dAV yXe yCTaHOBMNeHHas Ans Apyroro Bxofa, To Apyromy Bxoay 6ynet
46 Cwurnan Ha Bxoge DI.3 5: ﬁs;::; ?gggngaoggpﬁﬁ/ﬁBHﬂ (dAV) ds NpUCBOEHO 3HaueHMe “He ncnonbayetcs”.
6: BHeluHee ynpasnexve (E.Run) ®yHkumm - Kronka “Myck/Cton”, Kronka “Myck” u Kuonka “Crton”
47 CurHan Ha Bxoge DI.4 7 BHelwHsis asapus (E.Error) dAV | ucnonbaylotcs Tonbko Ans pyd4HOro pexuma paboTbi, B
8. n p up : JABT"(Auto) ABTOMATUYECKMX PEXMMaX OHU He paBoTaloT.
- llepeknoyatenb Fy4H./ABT. uto
48 Curnan Ha Bxoge DI.5 9: Knonka “Myck/Cton” E.Run Mocne ycTaHOBKM (hYHKLMIA BXOLOB HEOBXOAUMO AN KaKAOrO W3
10: KHOI‘IKa “I-IyCK" HUX 3agatb Tl/"'l KOHTaKTOB (H.O. wnn H.3.), PYKOBOACTBYSICb
49 CI/IFHaﬂ Ha onﬂe D|6 11 KHOHKa “CTOn" EError AOKyMeHTauneu Ha ucnornb3yemMble AaT4nKn YPOBHA UK AaBNEHUA.
50 | Twn koHTakTa BXoga DI.1
51 | Twn koHTakTa Bxoga DI.2
52 . - Hactpansaetcsa ans kaxaoro us 6 sxogos DI.1 ... DI.6.
Tun koHTakTa Bxoaa DI.3 0: HOPMAaribHO 3aMKHYTbIN (I:|3) BCE Mpun HekoppekTHOM BbIGOpE BO3MOXHO cpabaTbiBaHve aBapun
53 | Tun onTakTa Bxoma DI.4 1: HOpManbHO Pa3oOMKHYTbIV (H.0.) | BXOAbI | “Er.10".
. H.O.
54 | Tun koHTakTa Bxoga DI.5
55 Twn koHTakTa Bxoga DI.6
56 AJpec ycTpoincTBa B CETU 1..247 1 3aaaeTcs afMUHICTPATOPOM CETU.
0: 2400 6: 38400
1: 4800 7: 56000
. . 5
57 | CkopocTtb nepenauu, 6/c 3: 9600 8: 57600 (19200)
4: 14400 9: 115200
5: 19200
58 But gaHHbIX 8..9 8
[ 0: Het (none) |
59 | YetHocTb 1: HeyeTHbIN (0dd)
2: YeTHbIN (even)
60 [ Cron-6ut 1..2 1
61 Bpewms TarimayTta 1. 600 0 éKTyaano TONbLKO NMpY pexume paboTsl “YnpasneHne no RS-485".
CM B TEYEHWe YCTAHOBIEHHOTO B 3TOM MyHKTE BPEMEHW OT
coenHeHnA (MOdbUS)’ c ynpasnsiowero MK (MJ1K) He 6bino nonyyeHo HM ogHoro 3anpoca, To
| 0 HAYero He denate | Aasuratenb MoOXeTt 6bITb aBapMIZHO OTKITHOYEH. I'Ipe,qHasHaquo ansa
62 ﬂel7|CTBI/Ie npu TaanlayTe o ° 0 npeaoTBpaLleHus HeKOHTponupyemoi paboTbl arperata npwu
1: aBapus no TanmayTty Henonagkax B IMHUK CBA3U.
10: OTOGpaxeHne KanMbpOoBOYHbIX KOIMDULMEHTOB AarnblLUe B MEHIO
20: C6poc cyeT4MKa MOTOHaCcoB
63 C6poc AaHHbIX L3 25: CHbpoc cyeTymka KonmyecTsa nyckoB
50: YcraHoBKa 3aBoAckux 3HaveHnn L3 (6ynet nepesarpyska L3)
77: MonHbIn cOpoc Bcex AaHHbIX (byaeT nepesarpyska L3)
64 KannbpoBoyHbin
koadpdpuumeHT 1A
65 KannbpoBoYHbIN
KoacppumumeHT IB
66 KannbpoBoyHbin
koadppuumeHT IC
Kann6poBouHbIiA KoadbdmumeHTbI CKpbIThbl Npn 06b|l-lllHOVI pabore. .
67 | oacbcpuument UA 0.700 ... 1.200 Ons vx otobpaxenns B n.63 "COpoC AaHHbIX
- Heobxooumo BBECTHM 3HaYeHMe “10"
68 KannbpoBoyHbin
koadhpuumeHt UB
69 KannbpoBoYHbIN
koadbpumumeHt UC
KannbpoBoyHbIn
70

koadppuumneHt dP
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2.7.2 KanubpoBka curHanos

W3-3a pasbpoca napaMeTpoB 1cnonb3yeMbix paguogeranen, uaMepeHue TOKOB, HanpsKeHWn 1 AaBneHnsi(ypoBHs) He
BCerAa sBNseTcsi TO4HbIM. [1ns KOpPEeKTUPOBKM 3TUX 3HAYEHWI NPpeayCMOTPeHb! (YHKLMKU KanmbpoBKu.
Ecnn nokasaHus TOKOB UMW HaNpshkeHUn Ha MHAMKaUMM L3 owyTMO OTMYaTCs OT MNOKa3aHW TOYHOMO BHELLHEro
npubopa, To He06X0AMMO BbIMOMHUTL KANMBPOBKY KaHAMOB.

MpumeyaHue: TokonameputenbHbie KNelwu, HaAUTU KOTopble He cocTaBnsAeT TpyAa, B GONbLIMHCTBE criyvyaeB
MMEKT A0BONIbHO BbICOKYH NMOFPELHOCTb, U UCMONIb30BaTh MX B KayecTBe 3TarloHHbIX He pekoMeHayeTca. [na
TOYHOW HaCTPOWKMU criegyeT NoNb3oBaTbcs komnnekcamu KUI.

Mepen npoueccom kanubpoBKM HEOOXOAMMO NPOBEPUTL NPaBWUILHOCTL BbibOpa AatyvMka Toka B nM.12 u n.13
yCTaHOBOYHOIO MeHto L3.
WTak, cam npouecc kanmbposku (K L3 gomkHbI ObITb NOAKMIOYEHbBI MUTaOLLAsA NMUHUS U ABUraTENb):

Mpw BbIKNOYEeHHOM NuTaHuu L3 Haxknmaem kHonku “MPOIP” n “BbIBOP” Ha nuueBon
naHenu wu, He OTNyckas ux, Nogaem NUTaHne Ha npmoéop.
Mocne oTobpaxeHuss Ha3BaHwWs npubopa u Bepcum MO Ha wMHOMKaTOpe NOABATCH
Haanues “U5T7. Mocne Toro kak oHa 3aMUraeT, MOXHO OTMYCTUTH KHOMKM.
Ha uHpavkaTope nosiButca muratowas Hagnues “RUMN..”.
Haxas kHonky “MYCK”, 3anyckaem gsuraterb.

BHUMAHUE !

OcTaHOBUTbL ABUraTesb Nocre 3anycka BO3MOXHO
TOJNIbKO BbIKIIOYeHUeM nutaHus!!

— )
J ]
l’ [ ] 1-'1 1_-"_-1',1 Ha wuHankaTope noodvepegHo oTo6pasuTcs 0B603HaYeHne
(] KOppEeKTMpYyeMOoro kKaHamna MW 3HavyeHue KanubpoBOYHOro
| KoappuLneHTa Ha HeM.
O6o3HayeHue KanubpoegoyHbili
KaHana KoaghgpuyueHm

Bcero 7 kaHanos: Tok a3 A, B n C(o6o3sHadenus I, 15, IL), nanpspkenns dhas A, B n C (o6o3HadeHus LA, Ug, UC) u curHan
aHanorosoro gartyvka B MA (o6o3Hadenune DP/). BHavane otobpaxaeTtca KoppekTupoBKa Toka dasbl A. Haxkumas KHomnky
“BbIBOP” BbIGMpaem HyHbI kaHan. [Mocne Bbibopa HYXXHOTo kKaHana Ha MHAWKaTope oTobpassaTcsl nepeMurnearoLLmnecs
Haanucy 0603HaYeHNst KaHana n 3Ha4eHNsi ToKa UMW HaNPSPKEHWS Ha 3TOM KaHare.

a) PerynupoBka kaHanoB Toka IA, IB, IC

MogkmounTe TOYHBIN M3MEpPUTENbHBIN MPUBOP (HanprumMep, TOKOM3MepPUTENbHbIE KNeLLm) K kanubpyemon dase.
Haxwunmas kHonky “BbIBOP” BbiGepuTe HYXXHbIN KaHarn.

S:;;O?SD%HA(U) Haxwmute kHonky “MPOIP”. L3 npousBeneT pacyer,

KOPPEKTUPOBKY 3TOr0 KaHana W 3anuweT HYXHbIN
KannbpoBOYHbLIN KO3 DULNEHT B NamMaATb U
KpaTKOBPEMEHHO OTOOpasuT ero muralpliee 3HayeHve Ha
nhaunkaTope. [Jnana3oH 3HaveHu koadppuumenta - (0,700
...1,200).

Ecnu koacbdpumumeHT kanmbpoBku BbIXOANT U3 AONYCTUMOIO
Ouanas3oHa, TO €ero 3HayeHWe COXpaHeHOo He Oyger,
NpPO3By4YMT 3BYKOBOW CUrHan 1 Ha nHauKaTope otobpasnTcs
Hagnucb “Err.”. Heobxoanmo eLle pas npoBepuTb 3HAYEHUs
KaHana n npov3BecTy KanmbpoBKy.

Haxumas kHonku “TMYCK” n
“CTOIT”, pobernTeck 0OAMHAKOBbIX
nokasaHum knewen n L3.

[ sssewinin
VPoBEHE

-
VPOBEHE

- o
VPOBEHS

[MepecTtaBbTe kKknewm Ha npoBog criegytowen dasbl,
kHonkon “BbIBOP” nepenagnte Kk crnegywoowemMy KaHany
N3MepeHUsl, OTKOPPEKTUPYIMTE TOK crieqytollen dasbl u Tak
[ONs TOKOB BCex has.

6) PerynupoBka kaHanoB HanpsbkeHun UA, UB, UC

BeogHble
Moakntounte LWynbl BonsTMeTpa K Knemmam nutaduna N v L1(L2,L3) KﬂéqMMbl ) | @
KOHTpornepa L3 nnv BBOAHbLIM KlieMmaM nuTaHusa Wwkada ynpaseHus. wkadpa
ynpasneHust ) I °
Haxumas kHonku “IMYCK” n “CTOIMN”, nobentech N L1

OAMHaKOBbIX NMOKa3aHun BosisTMeTpa u L3.

5

10
Haxmute kHonky “lMPOIP.”. L3 npousBeger pacuer, L.
KOPPEKTUPOBKY 3TOrO KaHana v 3anuLeT HYXHbI KannOpoBOYHbIN
KO3(PPULUMEHT B NaMATb U KpPaTKOBPEMEHHO OTOOpasuT ero
MuratoLlee 3Ha4yeHne Ha HaNKaTope.

MepecTaBbTe Lyn BONbTMETPA Ha KNeMMmy criefytollen ¢asb,
kHonkon “BbIBOP” BbiGepuTe COOTBETCTBYHOLWMUIA KaHan
M3MEPEHUST U OTKOPPEKTUPYWTE HamnpshkeHue, u Tak Ans
HanpspKeHWN Bcex as.

[ Amapviin

POBEHb

e
YPOBEHS

-
VPOBEH:

A2
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B) PerynupoBka gatuuka gaBneHus (ypoBHsi)

B paspbIB uenu curHana ¢ aHanorosoro gatyuka 0...20 (4...20) MA nogknioymMTe MUNIMaMnepmMeTp.

Haxunmas kHonku “IMYCK” n“CTOIT”, [JlaTumk faBneHns(yposHsi)
nobelTecb 0ANHAKOBLIX NOKa3aHuin Ul — — = — — — GNDA
ToKa knewen n L3. P vumr +12VA

Boixoal

XT2

Haxmute kHonky “MPOIP”. L3
Npou3BefeT pacyeT, KOPPEKTUPOBKY
3TOr0 KaHama W 3anuwieT Hy>XHbIN
KannbpoBOYHbIA KO3 MPULUMEHT B
namsaTb U KPaTKOBPEMEHHO OTOOpasnT
ero mMuraiwluee 3HayvyeHue Ha
nHAamKarope.

Mpn HaxaTtum kHonkn “BbIBOP” L3
nepewaer Ha kKanubpoBky Toka asbl A

ABAPUASIA

== rsny

-
POBEHb

-
YPOBEH

W TaK Mo KpyTy . Mpyn HanW4MM Tak HasblBaeMbIX kanubpaTopos curHana (Hanpumep, P3Y-
BLIXOA W3 MeHio KannbpoBku - 420), wynel kanubpaTopa noaknw4YalTCAs BMeCcTOo [JaTyuka
BLIKMIOYEHME NUTaHns L3. AaBneHna(yposHa), B kanubpatope 3ajaeTcs BbLIXOAHOW TOK U

KOPPEKTUPYIOTCS NokasaHus B L3.

KoppekTnpoBky AaTynka AaBneHus ¢ BbixogoMm 4...20 MA MOXHO caenatb 6e3 MunnvamnepmeTpa, BbIKIIOUYMB HACOC U
CTpaBuB AaBrieHune B Maructpanu. [pu Hynesom AaBrneHnn BbIXOQHOW TOK Aatynka coctasnseT 4.00 MA, 3agaem ero B L3
kHonkamu “MYCK” n “CTOM” n Haxxumaem “TIPOIP.”.

[Mocne KOPPEKTUPOBKM BCEX HEeOOXOOAMMbIX KaHamnoB BbIKMYaeM, M CHOBa BkyaeMm nuTtaHve L3. 3anycTtus
3neKkTpoaABUraTerb B py4HOM PEXUME, CPAaBHMBaAEM MOKa3aHUS BHELLHETO M3MepPUTENbHOIo Npubopa co 3HadeHnsimm L3.

KoppekTnpoBKy 3Ha4YeHU TOKOB U HanpsKeHU MOXHO BbINOMHUTL 6e3 3anycka pexvma kannbpoBku, He OCTaHaBnMBas
aBTOMaTUYECKyo paboTy HACOCHOW CTaHUMM U NWLLHKIA pa3 He 3anyckas ABuratenb. [1ns aToro B yCTaHOBOYHOM MEHIO eCTb
BO3MOXXHOCTb U3MEHSATb KO3 PMLMEHTbI KannbpOBKU, KOTOPbIE He OTODPaXatoTCs B 0ObIMHOM pexxnmMe paboTbl.

3angnte B pexum nporpammmpoBaHus, Haxas kHornky “IMPOIP.”. Bbibepute napametp Ne63
“Cbpoc” n yctaHoBuTe 3Ha4eHne “10". B ycTaHOBOYHOM MEHIO MOSABATCS AOMNONHUTENbHbIE MYHKTbI

cNe64 o Ne70 (Cm. Tabnuua 4).
Bbligute 13 MeH0 NporpaMMMpPOBaHKSA, 3anycTuTe ABUraTerb, eCrii HEOBXOANMO U3MEHNTb

3Ha4YeHus1 Toka, N Haxknmasi kKHonky “BbIBOP”, nepengute k oToGpaXKeHUIo Hy>KHOro napamMmeTpa,
HanpvMep, HanpsbkeHns asbl A.

CHoBa 3arignTe B pexvM NporpaMMypoBaHuns, BbibepyTe COOTBETCTBYIOLLMI NapameTpy NyHKT
mMeHio Ne67 n OpMEHTMPOBOYHO M3MEHUTE KOAPPUUMEHT B BOMbLUYIO/MEHbLLYIO CTOPOHY U
coxpaHuTe ero. BeiianTe n3 nporpammupoBaHus, Haxas kHonky “TMPOMP.”.

Ha nHgukatop BepHeTcs 0TO6pa)KeHVIe HanpsbkeHnst gasbl A 1 Bbl Ccpasy yBuaute, 4OCTaTOYHO I ero USMeHunu. Ecnn
HeOoCTaTO4HO, TO eLle pa3 BONAUTE B PEXUM NPOrpamMmMmMpoBaHns, HoMep MYHKTa OCTaHETCA TOT-XKe.

29



2.8 ABapuitHble CUTyauMu U UHAUKALUA OLIMGOK

Mpn BO3HWKHOBEHUW aBapuiiHOW cuTyauumn L3 aBTOMaTMYecKku BbIKMIOYUT pene
ynpasneHus asuratenem K1 n Bkniount yHuBepcanbHoe perne K2 ... K3, ecnu B n.17 -
18 ycTaHOBOYHOro MeHto BbibpaHa dyHKLMsA aToro pene - "Aapus’. Ha nepegHei
naHenu L3 3aroputca namna “ABAPWA”. Takke OyneT BkntodeHa npepbiBUCTas
3BYKOBasi cUrHanm3aumsi. 3ByK MOXHO OTKITHOUUTb, HaxaB kHonky [CTOIM].

3 YCTPOACTBO YIPABIEHUS
HBAUNTE

Ha vHavkaTope Oyaet nonepeMeHHO oTobpaxaTbCcsi KOgOM aBapuu U BpeMmsi, Yepes kakoe ByaeT monbiTka cbpoca
AaHHow aBapuu. B py4HoM pexviMe ByaeT BbIBOAUTBLCS TONBbKO MUTaIoLLMIA KOA 3TON aBapuu.
Ecnu 6bin ycTaHOBNEH OAMH U3 aBTOMATUYECKMX PEXMMOB, ByAeT OCyLLeCTBNeHa 3an1ch TEKYLLe OWNBKM B CNNCOK
Tpex nocnegHvx aBapun. B pexunme pyyHOro ynpaBneHus 3anvcu aBapum He Oyaer.
Ecnn 6bin pexum pyyHoro ynpaeneHus, To niobas aBapusa Oyger cbpoweHa HaxaTtvem kHonku [CTOIM] wnun
nepeknioyeHneM B aBTOMaTUYeCKn pexum. YHuBepcanbHoe pene K2...K3 (ecnv oHo HacTpoeHo Ha cobbitne “Aapus’”)
OyageT oTkntoveHo, namna “ABAPUA” noracHerT.

B aBTOMaTnyeckom pexvme Asuratenb OyAeT 3anyLUeH Nocre OKOHYaHWs BpeMEHW BbIAE XKW, 3a4aHHOr0 B NyHKTax 37,
39, 40 ycTaHOBOYHOIO MEHIO.

KoHTponb napameTpoB 3aLuTbl MPOBEPSETCH NePUOANYECKN, Kak neper BKIIOYEHWEeM ABUraTens, Tak 1 BO BPEMS ero
pabotbl. [laHHble 06 aBapuu xpaHaTcs B dHeproHesaBucumon namsatu(M3Y) L3. MNpu BbIKNIOYEHUN NUTaHWS aBapus
cbpolueHa He byaeT. Heobxogmmo [oxaaTbCca BpeMeHn copoca, 0TOOpaKeHHOro Ha MHAMKaTope.

 lpu cpabatbiBaHun aBapuun Er.01 “HenpaBunbHoe 4epegoBaHve unu otcyTcTBre a3’ npu BkrodeHun L3 - ero
paboTa 6yaeT octaHoBneHa. Heobxoanmo BbikniounTb L3 1 n3mMeHnTb NopsiAok nogkniodeHms nuTatoLmx das. 3ta ownbka
Takke OyaeT BO3HUKATb NMPW BKIIOYEHWUW, ECIN HANPsKeHWe Kakon-nmbo dasbl MeHee 50 BombT.

» Y aBapuu Er.08 "Cyxon xon” B yCTaHOBOYHOM MeHI0 L3 ecTb cBoe Bpems BbiAEPXKKM Nocne ee cpabaTtbiBaHust. 310
no3BoNsieT MMBKO HacTpauBaTb BpPeMs, B TeYEeHMEe KOTOPOro CKBaXMHa(MNM eMKOCTb) HarnofHWTCS BOAOW Mocne
BO3HVKHOBEHUs aBapuun. B cnyyae cpabatbiBaHusa asapum Er.08 n okoHYaHns BpeMeHun BblAepXKM nocne Hee, L3 Byaer
OXnOaTb BOCCTAHOBIEHWSI CUTHaMa oT faTymka “cyxoro” xoga (Ha uHaukaTtope 6yaeT muratowlasi Hagnucb dS).

» [pu cpabatbiBaHnn aBapun Er.09 “3ambikaHue(yTedka) Ha kopnyc” BkmioudeHve asuratensa Gnokupyetcs. Nocne
OKOHYaHWs BPEMEHM BbIAEPXKKM NOCre aBapum OyaeT npeanpuHSaTa nonbITka nepesanycka.

lMpn HenpaBunbHOM cpabaTtbiBaHMM AaTyukoB ypoBHA (kKop Er.10) B aBTomatuyeckom pexume, pabota 6yaet
OCTaHOBreHa 40 BOCCTaHOBMEHUS HOPMaIlbHbIX CUTHaNoB A4aTHUKOB.

« [Npu cpabaTtbiBaHuK Tanmepa npogormkmuTensHocTy padoTsl (kog Er.11), ecnv oH 3ageincTBoBaH B yCTAHOBOYHOM MEHHO,
Ha MHAMKaTope 0TobpasnTCA CTpoKa C KOAOM aBapun 1 BpEMEHEM, Yepes KOTOpoe NPOU3oWAET o4epeaHon 3anyck. [Mocne
OKOHYaHWs BpeMeH BblAepXKku paboTa L3 ByaeT npogorxeHa B LUTATHOM peXnMe.

» [pu cpabatbiBaHuM Bxoaa “BHelwHss aBapus’(kog Er.12), ecnv oH 3a4eiicTBOBaH B YCTaHOBOYHOM MeHI0, paboTa
OyoeT npekpalleHa 0O CHATUSA CurHana aBapuv U OKOHYaHWS BPEMEHW BbIAEPXKKW. Y OaHHOW aBapumn eCcTb CBOE BpeMs
BblAEPXKKM. Ecnv Bpemsa BblAepXKM HyneBoe, mepesarnyck NpovM3OoMAEeT cpasdy Mocre CHATWA curHana asapuu. locne
OKOHYaHWs BpeMeHM BbIAEPXKKK nocne Hee, L3 ByaeT oxuaaTb CHATMA curHana asapuv (Ha nHaukaTtope byaer murarowas
Hagnwuek E.Er.).

Mpu cpabaTtbiBaHun aBapuun Er.14 “lpeBbilleHne KonuYecTBa MyckoB B Yac” - 3anyck asuraTtenst brnokvpyetcs Ao
NCTeYeHMs TeKyLLEero Yaca unmv nepexoaa Ha py4Hoe yrnpasrneHue.

» [pn oTkase aHanoroBoro gartyvka AaeneHus (ypoBHs) (kog Er.15) B aBTomatudeckoMm pexume, pabota bynet
OCTaHOBreHa 40 BOCCTAaHOBMEHUS CUrHana c 9Toro Aatyumka Uiu nepexofa Ha pyyHoe ynpasreHuve.

 [pu cpabaTtbiBaHuM aBapun Er.16 “TanmayT coeguHerus ¢ MK’ - gBuratenb oTKMOYaETCs, U Yepes 3agaHHOe BPeEMSI
BbIAEPXKM Mocne aBapumn L3 nepexoauT K LuTaTHOMY pexxnmMy paboTsbl.

« [Npu cpabaTtbiBaHuu aBapun Er.18 “He 3agaHbl Bxoasl Ans aatymkos ypoBHA dL n dH” pabota L3 6yaeT octaHoBNeHa Ao
BblIGOpa nonb3oBaTenemM B yCTaHOBOYHOM MeHHo BxogoB DI.1...D1.6, k koTopbIM nogkntodeHbl gat4mky yposHs dH n dL.

 [Npu cpabaTtbiBaHun aBapun Er.19 “ABapuiiHbii ypoBeHb” paboTa MOXET ObITb MM OCTaHOBMEHAa A0 CHATUSA CUrHana
“ABapuiiHbI YPOBEHB"(HaNpMep, NPy HarnMBe eMKOCTMW) MU NPOAOIKEHA C NOAMEHON BO3MOXHO HEWCNPaBHOIO WX He
cpaboTaBLUero gaT4mka BepxXHero ypoBHs 40 OMyCTOLLEHUst eMKOCTU(Npu ApeHaxe). CBeToamo aBapuiHoOro yposHs yaert
ropeTb B Cryvae aBapuiHOro oCTaHoBa, Npy oTpaboTke cMrHana B pexxume gpeHaka cBeToanog Oyaer 4acTo Muratb.

« [Npu cpabaTtbiBaHWM aBapuu “brioknpoBka paboTbl Npu YacTbix aBapusax” (koabl Er.22...29), pabota 6yaer octaHoBneHa
[0 BbIKIOYeHns nuTanus L3, nepexofa Ha py4Hoe ynpasneHne Unm nocTynneHns kKoMaHabl copoca no nvHunm cessu ot MNK.

Bo3amoykeH NpuHyAMTEnNbHbIN cOpoc aBapun no NuHUKM ceasm. COpoc NpoucxoamnT nyTem 3anucy 3HadeHust 1 B 6mt 3
"C6poc aBapuun” peructpa “YnpaeneHue”, onucaHHoro B fokyMeHTe “L3.Cneyugukayusi npomokona Modbus’.

Takke BO3MOXEH MPUHYAWUTEMNbHbI COPOC aBapuy OTAENbHOW BHELUHEN KHOMKOWM, MOAKIOYEHHOW K OOHOMY K3
cBobogHbIx BxogoB DI.1 ... DI.6. [Ins aTOro B yCTaHOBOYHOM MEHI HEOOXOAMMO NPUCBOUTL NoOoMy cBOGOAHOMY
anckpetHomy Bxogy DI.1 ... DI.6 doyHkumio “KHonka COpoc aBapun”.

L3 Mpwn ucnonb3oBaHus oguHOYHOW kHomnku [COpoc aBapuu], NOAKMHOYEHHOMN,
XT2 Hanpumep, Kk anckpetHoMy Bxody DI.6, B N.49 ycTaHOBOYHOrO MEHIO U3MeHUTe
Krorka [dA NET | 3Haverme Ha " KHonka C6poc asapum "(5).
[Cbpoc asapuu] D14 Mpw KpaTKOBPEMEHHOM HaXaTUMN 3TON KHOMKM B PYYHOM UMM aBTOMATUYECKOM
DI.5 pexume npousonaer cOpoc TeKyLler aBapuiHOW CUTyauuu, 3a UCKMYEeHEM
D16 psioa cryyaes, Npy KOTOPbIX COPOC HE BO3MOXKEH.
GNDA Twn KOHTaKTa KHOMKWN (HOPManbHO Pa30OMKHYTbIA UM HOPMarbHO 3aMKHYThIN)

HY>XHO 3a4aTb BN.55 ycTaHOBOYHOrO MeHI0 “Tun koHTakTa Bxoga DI.6".

YaaneHHbIn copoc unm copoc Npu NOMoLLM BHELLHEN KHOMKU “COpoc aBapun” HEBO3MOXEH A1 CeayoLmnX aBapuii:

01 "HenpaBunbHoe YyepenoBaHue as”, 13 "BHyTpeHHsas aBapus L3",
10 "HeBepHoe cpabaTbiBaHWe 4aT4MKOB YPOBHSA", 15 "OTka3 aHanoroBoro gart4ymka",
12 "BHewwHsAsa aBapusa”; 18 "He 3agaHbl Bxoadbl ANs aTYMKOB ypoBHA dL n/vnu dH”.
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B cnyyae c6os gaHHbix B M3Y pabota L3 6yaet octaHoBneHa. Heobxoammo HaxaTtb 1 yaepxxunsatb kHonky [[TYCK] go
ONUTENbHOrO 3BYKOBOrO curHana. byayT aBToMaTmyeckm yCTaHOBMEHbI 3aBOACKME HACTPOMKM WM KOHTpornep Oyaet
nepesarpyxeH.

MHaovkaums aBapum 1 BpeMsi BbIAEPXKKU NOCIe Hee B aBTOMATMYECKOM pexuMme cbpacbiBaeTcs npu nepexoge B
PYYHOM PEXUM.

Kogabl 1 onucaHmne aBapui npuBeaeHs! B Tabnumue 5.

Tabnuua 5
Kon Bpems Korga
aBapum OnucaHne aBapumn cpa6aTb|Ba|-;|/|;|, npoBepsieTcs
CeKyH[
Er.00 | OwunboyHble AaHHbIe B M3Y
Mpn BkNtoveHumn L3
Er.01 | HenpaBunbHoe YepenoBaHue unuv oTcyTcTBue das
Er.02 | NosbiweHune HanpaxeHus 15
Er.03 | MoHwxeHne HanpsixeHust 15
Er.04 | Mepekoc a3 No HaNpsHKEHMIO 10 Mpu paBoTaoLLem
Er.05 | lMNoBblweHWe Toka (Neperpyska) 1..30%* Asurarene
Er.06 | MNoHwxeHne Toka (Hegorpyska) 1..30%*
Er.07 | MNepekoc as no Toky 10
Er.08 | «Cyxoi» xof 1..120%* MOCTOsIHHO
Er.09 | 3ambikaHne(yTedka) Ha Kopnyc Mepen 3anyckom
Er.10 | HeBepHoe cpabatbiBaHne gatuukoB ypoBHSA (dL n/vwnn dH) 5 MocTtosHHO (A)
Er.11 | MpeBbileHo BpeMst paboTbl (TaiiMep NPOAOIKUTENLHOCTY paBoTsl) | 0...240 mud® ¥ | Mpy pabort. gsuratene (A)
Er.12 | CpabaTbiBaHMe Bxoga BHellHen aBapum E.Error 0.5 MocTosiHHO
Er.13 | BHyTpeHHsasa aBapus L3 (HapyLueHune cBA3n C M3MepuT. Mogynem) 25 MocTosHHO
Er.14 | MNpeBbllWeHne KonnM4yecTBa NycKoB B Yac Mepepn 3anyckom (A)
Er.15 | Otkas aHanorosoro garyuka 0...20 (4...20)MA 25 MocTosHHO (A)
Er.16 | Tanmayt coegmHenus c MK (HeT 3anpocos ot 1K) 0...600** MocTosHHO (A)
Er.17 | MoHuxeHne koadduLmeHTa MOLLHOCTU COS(P) 1..30%* Mpu pab. gsurartene
Er.18 | He 3agaHbl Bxoabl Ansa gatyumkoB ypoBHs dL n/unu dH B yCT. meHio
- MocTosiHHO (A)
Er.19 | Cpabotan gatuuk aBapumnHoro yposHs dAV(nepenus) 1
Er.22 | BriokupoBka BKMIOUYEHMSI MPU HaCTLIX aBapUsX
Hanpuwmep, Er.24 : 2 - 6nokuposka, 4 - Er.04(nepekoc a3 no HanmeeHmo) |_|pVI paG- asurarene (A)
Er.29 Er.26 : 2 - 6rokMpoBKa, 6 - Er.06(NoHmKeHne Toka HUxXe yCTaBKiA )
*

*%
(A)

oo epeMeHeM cpa6ambleaHu9 cnedyem rNoHuUmMamsb nepuod 8peMeHU, 8 me4yeHUe KOmMOopPO20 HerpepbI8HO npucymcmeyem asapus.

U3meHsiemcsi 8 ycmaHO80YHOM MeHio L3.
Cpabambigaem moribKO 8 a8moMamu4eckoM pexume pabomsi
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3 PEKOMEHOALIMM NO NOOKNKOYEHUIO
3.1 MecTopacnosnoxeHue 1 MapkKUpoBKa KnemMm

: O
Té" M_FA s DL6|[[=
= K1.1 DL5||| =0
(XT1 = £K1.2 <5 Dl4||=
= — k1.3 g D13 || =
= A A IEU_ DI.2||| =X
=B =& b= Bua
=fic U= c3aau
=|||N dP ||| =X
= K2.1 GNDA ||| = |
= k22 TA3 || = XT\t
= —\K3.1 TA2 ||| =0
= ||| — K3.2 TA1 ||| D
G~
1
XT1
m Llenb koHTpoOns
K1 FU2 11] M_FA COMPOTUBIEHNS U30MSLMM
["]\ =—2] K1.1 (o6w) KoHTakTbl pene
3 K1.2 (ns) BKITHOYEHUS
[ 4 K13 (o) asuratens K1
5| A(L1) Mogson
Mutanme | lgléjA‘] 6 B(Lz) nuTarowmx
v 7| C(L3) a3
8 N Helitpanb, coeguHeHa ¢ GNDA
19| K2.1 KoHTakTbl yHUBEPCANBHOTO
L] o vaz pene K2 (Asapus)
—{11] KB3.1 KoHTakTbl yHMBEpCansHOro
3|31 Fal a2 pene K3
XT2

Cueran €—F———
+12B —— }——

FU3
0.2A

180 Q

E

TA1
TA2
TA3

GNDA
dP
+12VA

DI.1(dH)

DI.2(dL)

DI.3(dS)

OO |IN|D|OR|WIN|—~

DI.5(E.Run)

(

(
DI.4(dAV)
(

(

DI.6(E.Error)

Oatuuk Toka casbl A(L1)

Hatuunk Toka thasbl B(L2)

Oartumk Toka dasbl C(L3)

O6wwuin (-12B), coeaumHeH c HenTpansto N

CwurHan ¢ aHanorosoro gatyuka 4...20(0...20) mA

MutaHne aHanorosoro aartyuka (+12B, 0.05A)

OwnckpeTHbi BxoA 1 - aatyuk “BepxHuin yposeHb” (dH)
[unckpeTHbI BXoA 2 - Aatyuk “HuwkHun yposeHb” (dL)
OunckpeTHbin Bxoa 3 - gatuunk “Cyxoin’ xon”(dS)

[uckpeTHbI Bxog 4 - AaTyuk “ABapuiiHbiii ypoBeHb'(nepenus) (dAV)
[unckpeTHbIn Bxoa 5 - curHan “BHelwHee ynpasneHune” (E.Run)
[uckpeTHbin Bxog 6 - curHan “BHewwHsas aBapus” (E.Error)

RS-485
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3.2 CxeMbl NOAKIHOYEHUA AATYMKOB U UCMONMHUTENbHbIX MEXaHU3MOB

B(L2)

A(L1)

C(

L3)

QF1
KMA1
A1

R1-R3
X1- X3

- BbIK/0MaTeNnb aBTOMaTn4eCcKum

- KOHTaKTop
- YCTPOWCTBO ynpaenenus u 3awutbl L3
TA1-TA3 - TpaHcdopmaTop TOKOBbIV

- PE3UCTOP LUYHTUPYHOLLMUIA

- KITeMMHble 6roku

QF1
O6wuti nposod GNDA coeduHeH ¢ knemmol Hetimpanu N
Nrgl™w T -
2
C (L3 —>
3 7 L3 Fut BN 12B,3.3B RS-485
6] B(2) | FU1 —> (slave)
4 i 26
s 5| ALY H= - B() |2 Py B() |2
A1 A2
q K1.3
KM1 _D ‘3‘ p ] K1 A |1 A |1
- FU2 - - - Pene ynpaeneHrus XT3
1 4 21 k14 — \ & KkoHmakmopom, 2508, 3 A X3
1 : A
1 5 1 M FA Llem: KOHMPOIs conpomuernieHus
— usonayuu
: XT1
1
R1 !
TA1 0.39Q 25 ! X12
. 13
1] TA1
| 14
1@ ! pry M Obuwii
| LI
TA2 R2 I pry el ML OBl (128),
0.39Q 25W | 4| GNDA | iog) <4—— GNDA |9
1 Y 7 dP |8
. ! ; 18 VA | 7
TA3 * | | CurHan “BHewwHsisi aBapust” |( E.Error ) DI.6 |12] 24 DI6 |6
0.39Q2 25 ! i CurHan “BHewwnee ynpasnenve” | (E.Run ) DI.5 |11 23 DI5 |5
1 I
\ } [atyunk “ABapuiiHbIN ypoBEHbL" (dAV) DI.4 |10 22 D4 |4
& + ! [Natyuk “ 'Cyxoi’ xoa” (dS)DI3|9 21 DI3 |3
¢ : = | [atunk “HWKHMiA ypoBeHs” (dL)DI2| 8 20 D2 |2
(??"'2"';)“ | % | [aTunk “BepxHuit ypoBeHb" (dH) D11} 7 19 DI1 |1
! 5 E } MuTanve ananor. gatyuka (+12B, 0.05A) +12VA 6 18 X2
! = | CurHan ¢ aHanoroBoro Aarunka 4P 5 17
! SIS I 4...20(0...20) MA
4 3 2 1 cls 1 Fu3
KM1 I | oza ;™
o |
N, O O | e [ @
= = < <
1 2 ) 13 -]} iy in
- §838 58
——fe e )~ - - -4-4--34 3ls LT g8 &R
s Se 3
=1 YT Q3
o X N3 X Xg
T1 T2 T3 14, ol
?: & gls
T g
5
A1l
el N D
xm|g|ggle
o>
X4 9 |10[11]12
2|3
N| 9| 10| 11) 12
N =N
Zla|ai| |
X1 94 194 |4 ¥4
112]3]4]5

*  Mpu ucnons3osaHUM TpaHcchopmaTopos Toka Thna TO3-90A(Tok 10 100A) peanctopsl R1 - R3 He ycTaHaBnmsaroTcs.
Mpu ncnonb3oBaHMM TpaHCOPMATOPOB TOKa C YHUPULMPOBaAHHbLIM TOKOBbLIM BbIXx040M 5A HoMuHan peanctopoB R1-R3: 0.39Q 25W.

Mpu nogkntoveHn TpaHcdopmaTopoB cobnoganTe NonsipHOCTb BbiBOAoB. Hanpumep, BeiBoabl TTW-30, npomapknpoBaHHble kak “U1",
nogkntoyainTe k knemmam TA1...TA3, a BbiBogbl “U2” - k knemme GNDA. 3T0 npaBuno OTHOCKTCS U K LiIBETHbIM MPOBOSIOYHbLIM BbIBO4AM

TpaHcdopmatopos Tuna TO3-90A.

B cBS31 ¢ TeM, 4TO YCTPOWCTBO ynpasneHus 1 3awuTbl L3 nutaetcs ot ceTu ¢ HanpsxkeHem ~220 B, 0653aTenbHO NoAKoYeHne NpoBoaa

HenTpanu (knemma N).
0O6wumin npoBog GNDA coeauHeH ¢ knemmon Hentpanu N.
KoHTakTbl curHanbHbix pene K2, K3 pekomeHayeTcs 3almMTnTb NpegoxpaHnTensiMm HommHanom o 2 A.

MpoBoa koHTpons conpoTtusneHus nsonsuun(M_FA) nogknioyaercs k knemme “U” koHTakTopa. NogkniodeHne Kk ApyrMMm knemmam

KOHTaKTOpa HeonyCcTUMO U BbI3BOBET NOBpeXaeHne I/I3MepI/ITeI'IbHOl7I uenunL3.
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Cxema noaknyeHus K yCTpOﬁCTBy nriaBHOro nycka

B(L2)
A(L1)

C(L3)

QF1 - BbIKNoYaTenb aBTOMaTUYEeCKUN

A1 - YCTPOWCTBO ynpaBneHns u 3awmtbl L3
A2 - YCTPOWCTBO MaBHOro nycka

TA1-TA3 - TpaHcdhopmaTop TOKOBbIN

R1-R3 - pesuncrtop WwyHTUpYyOLWNiA

X1-X3 - knemmMHble 6roku

QF1
O6wuti npoeod GNDA coeduHeH ¢ knemmol Hetimpanu N
4 3 2 N ) N T N
2171w ol
3 12B,3.3B
6] B2 | MU —>
451 A HE= -
a4l xi3 ] r RS-485
6 slave
3] K1.2 FU2 \& Pene ynpasnetus ( ) 26
5 2 K11 = KkoHmakmopom, 2508, 3 A B(-) 2 25 B(-) 2
: 2A
11 M Fa Llernb KOHMPOsi ConpomueneHusi A (+) 1 A(+) 1
— usonayuu
o XT1 XT3 X3
RT
TA1 0.390 25 13 XT2
y 14 1 TA1
" 2| TA2
TA3
R2" 3 ) "
TA2 0.390 25W 16 21 oNDA —P?_%é")" (()_?u;g;n
| 5| enoa [9
. ! 7 P |8
TA3 . | 18 VA | 7
I
0.39Q 25W| I CurHan “BHelwHsis aBapus” |( E.Error ) DI.6 |12] 24 D6 |6
I
! Curhan “BHewHee ynpasnenue” | ( E.Run ) DI.5 |11 23 DI5 |5
< } [atyunk “ABapuiiHbIN ypoBEHbL" (dAV) DI.4 |10 22 D4 |4
$ | [arumk “ 'Cyxoir’ xon” (dS)DI3 |9 21 D3 |3
| [atuuk “HuxHUI ypoBeHs” (dL)DI2 |8 20 Dl.2 |2
4,\ 3,‘ 2, : [atyuk “BepxHuit ypoBeHb” (dH) DI1}7 19 D1 |1
O O— ‘ 18
L1 L2 L3 ; MuTanve ananor. gatyuka (+12B, 0.05A) +12VA 6 X2
i CurHan ¢ aHanoroBoro Aatyuka 4P 5 17
! 4...20(0...20) MA
! FU3
| 0.2A 7\ XxT2
S|
(3 fo3
3anyck feuratens g §§ §§
Q Q.
A2 C6poc asapuu YII i— §E - §E
06wt xSEx¥s3
7\
A1
s Y1 R K
xmidlg|g|e
9 [10]11]12
o(>(=
X4
11213 N| 9| 10| 11] 12
e N B
Zln|la|o |9
X1 XXX
112]3]4]5

*  Mpw ucnonb3oBaHUM TpaHchopMaTopoB Toka TUna TO3-90A peanctopsl R1 - R3 He ycTaHaBNMBAOTCS.
Mpu ncnonb3oBaHWM TpaHCOPMATOPOB TOKa C YHUPULIMPOBaAHHbLIM TOKOBbLIM BbIXx040M S5A HoMuHan peanctopoB R1-R3: 0.39Q 25W.

B cBA3M € Tem, UTO YCTPOMCTBO yNpaBneHus n 3awwmTbl L3 nutaercs oT ceTu ¢ HanpsbkeHnem ~220 B, 06a3aTensHO NoaknioyeHne nposoaa

HenTpanu (knemma N).

O6wumin npoBog GNDA coeaunHeH ¢ knemmown Hentpanu N.
KoHTakTbl curHanbHbix pene K2, K3 pekomeHayeTcs 3almTnTb NpegoxpaHnTensiMm HommHanom o 2 A.

MpoBoa koHTpons conpotusnenns nsonaumn(M_FA) k BbixogHon knemme “U” YT He nogkniodaeTcsi M3-3a BO3MOXHOMO FTOXHOIO

cpabatbiBaHus aBapum YT “IMoBpexaeHne CUnoBbIX Koyen”.
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MNoakntoyeHne OAMHOYHbIX AUCKPETHbIX
DAaTYNKOB YPOBHS

Oartumk
“cyxoro” xoga
C A
DI.3 (dS
( y / DI.2 EdL))
—————/ r N\ :
P ( ) DI.1 (dH)
HWXHEero Oatuunk GNDA
v YPOBHS BEPXHETO ;
YPOBHSI
MogknroyeHne KM
OKM, ncnonHexne V
BepxHas DI.2 (dL)
ycTaBka
DI.L1 (dH)
Qi GNDA
HwxHsas
ycTaBka
MoaknioveHue
nonsiaBKOBOIo BbIKnk4yaTensd
Unu pene gaBrneHuns
N\ DI.3 (dS)
+— DI2 (dL)
_/ L o (dH)
GNDA

MoaknioyeHne AaTYMKOB NpPU rPYNMNOBOM peXxume paboTbi

(Ha npumMepe paTyMKa BEPXHEro ypoBHs)

—\ VD1 A1
+—= m DIt _(dH)
Hatuuk GNDA
BEPXHEro
YPOBHSI
VD2 A2
"_m DI.1 (dH)
GNDA
[ J
[}
[}
VDn An
4'4 DI.1 (dH)
1 GNDA
v
nOAK.I'“O"IEHVIe aHanoroBbIX AaT4YUKOB
OaTtunk
[aBneHns (ypoBHs) A XT2 A1
GNDA 5
+12VA 4 %—)MQB
dP 3 %ﬁ% CuzHan

0.2A
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Mpyn noaKknYeHUn [OaTYMKOB
YPOBHSI YTOYHUTE WX COCTOSIHUE
KOHTaKTOB (H.0. UIN H.3.) N yKaxuTe
ux Tmn B n.50 - n.55 ycTtaHoBoYHOrO
MEHIO.

Hanpumep, tvn koHTaktoB QKM
ncnonHeHmsa V: HUXHUIA - H.3.,
BEPXHWUW - H.O.

CootBetcTtBeHHO, B n.50(dH)
ycTaHaBnMBaeM 3HavyeHue “1"
(H.0.), a B n.51(dL) yctaHaBnvBaem
3Ha4veHwne “0" (H.3.)

B n. 2.6 npuBegeHbl cBeaeHnst o
cyLlecTByoLLMX ncnornHeHnsax AKM.
YCTaHOBUTE HYXHbIA TUM KOHTaKTOB
HWXKHEro © BEPXHEro [aBleHus
COrnacHo pAdaHHbIM €3 n.2.6, B
NPOTUBHOM Clly4ae BO3MOXHO
cpabaTteiBaHue aapuu Er.10
“HenpaBunbHoe cpabartbiBaHue
[aT4YMKOB YPOBHS”.

Pexxum paboTbl-“ABTOMaTU4YECKUN
nopa.y.”.

Mcnonb3yeTtcsa nonnaeok unu perne
AaBMNeHNst C O4HWM 3amblKaloLLM
(M pasmbiKatoLLMM) KOHTAKTOM,
NOAKITIOYEHHbIA NapannenbHo K
Bxogam DI.1nDI.2.

B n.50 - n.51 ycTaHOBOYHOIO MEHIO
ans Bxogos DI.1 1 DI.2 HeobxogmMmo
YyCTAaHOBUTb OOWHAKOBLIA TuUN
KOHTAKTOB (H.O0. UNN H.3.).

Mpu nogknioyYeHUn oJHOro Aarvvka
YPOBHSA K HECKONbKMM YCTPOMCTBaM B
n.50-n.55 ycTaHOBOYHOrO0 MEHIO
Ka)X[oro KOHTponnepa 3agante Of4uH 1
TOT XK€ TUM KOHTaKTOB Aatymka (H.0. unm
H.3.).

Ouwopbl VD1...VDn - nwbble
BbINPSIMUTENbHbIE, pPacCYNTaHHble Ha
HanpsbkeHne He meHee 30B n Tok He
meHee 50 MA, Hanpumep, 1N4148
(KO522).

HanpsbkeHne nutaHua uenen
nartunkos12B, HecTabunmanpoBaHHoe.

Bo3moxxHa AByX- UMW TPeXnpoBoaHas
cxeMa MNOAKMNIYEeHUs pJaTyuka
paenenns 0...20(4...20) MA.

HanpsaxeHne nutaHus
HecTabunmanpoBaHHoe.

MuTaHWe gatymka orpaHNYeHoO TOKOM
~65 MA.

12B,



Tabnuua A.1

Kop

Owunbka

Ha MHOUKaTope HU4Yero He
0To6pa>KaeTc;|, curHasnbHble

NPUNOXEHUE A
(cnpaBoyHoE)
HeucnpaBHOCTU 1 MeToAbI UX YCTPAHEHUS

MpuunHa

He nocTynaet nuTaHue.

Cropen ceteBoi npegoxpaHutens FU1 ot

YcTtpaHeHune

MpoBepbTe HanMuve HanpsKeHWM Ha nuTalwmx dasax
OTHOCUTeNbHO NpoBoaa HewTpanu N.

CBETOAMOABI PEXMMOB  HE | noBLILIEHHOMO HANPSHKEHMS. 3ameHuTe npegoxpaHnTens BHyTpY kopryca L3.
3aCBeYEHbI. .
HewucnpasHocTb ycTpoWicTBa. Bosspatute L3 ans pemoHTa.
Er.00 HenpasunbHble | CUMbHbBIE BHELLHWE 311.MArHNTHbIE NOMEXM. | BOCCTAHOBMTE HACTPOIKM, MPY YaCTOM NOSIBMEHUM
AaHHble B MN3Y HewucnpagHOCTb yCTpoiicTea. Bo3Bpartute L3 ang pemoHTa.
HeynosneTtBopuTenbHOE Ka4yecTBO NuTa- MpoBepbTe HanMune HanmpsXKeHUn Ha nuTarowmx dasax
HenpaeurbHoe | LGN CETU UMK OLIMGKa NOAKIIOYEHUS. OTHOCUTeMNbHO NpoBoAa HerTpanm N.
yepenoBaHme M3meHnTe nopsgok YepeaoBaHus das.
Er.01 U OTOVTCTBIE HanpsixeHune ogHon nnu Heckonbkux as Haxuvmas kHonky “Bbibop”, npocmoTpuTe BbiBoAUMbIe L3
® Y MeHbLue 50B. 3HaYEHUSI HANPSPKEHWN.
a3
HeucnpaBHocTb ycTponcTBa. Bosspatute L3 ans pemoHTa.
MoBblweHne HeynoBneTBopuTENLHOE KAYECTBO MpoBepbTe BENUYMHY HaMpPsXKeHU Ha nuTalolwmx dasax
Er.02 HanpsxeHus erlTaIOlJ.leVl ceTu. OTHOCUTENbHO NpoBoaa HeVITpaHM N.
Er.03 flotukenie Henpasunbras ycTanoska sHasenui OTKOppPEKTUPYNTE  3Ha4YeHWUs MnapameTpoB 3aluUTbl B
r. HanpsHKeHus
p! MUHMMAnNLHOTO M MaKCMMAanbHOTo YCTaHOBOYHOM MeHio L3.
HanpsHKeHUA.
Er.04 Mepekoc a3 P
’ no HanpspkeHuto | HencnpaBHOCTb M3MepUTENbHOW Lenu. Bosspatute L3 ans pemoHTa.
MoBbIWEHME Harpy3Kku BCrieacTBMe Henc- o
NPABHOCTI ABMIaTENs (MCMIOMHUTEITBHOTO MpoBepbTe NOTpebnsiemMbIn ABUraTenem TOK U COCTOSIHUE
p A VCMOMHUTENBHOTO MeXaHu3Ma.
MexaHu3ma).
MoBbILEHME HenpaBsunbHas ycTaHOBKa 3Ha4YeHWi OTKOppeKTUpynTEe 3HaveHue napameTpa “MakcumanbHbIn
Er05 | [ o«a MaKCUManbHOro ToKa. TOK” B YCTAHOBOYHOM MeHHo L3,
HeucnpaBHoCTb AaTyuka Toka unu owmnbka | MposepbTe MOAKMIOYEHWE W 3aMeHUTE HeucnpasHbIN
NOAKIIOYEHUS. aat4uk.
HewncnpaBHOCTb n3mepuTensHOM Lenu. Bosspatute L3 onsi pemoHTa.
[MoHWxeHne Harpysku BCneacTene Heuc- MpoBepbTe NOTPebNseMbIn ABUraTeNieM TOK U COCTOSIHUE
npaBHOCTW ABUraTtens (UICMONMHUTENbHOTO | UCMOMHWUTENBbHOMO MexaHuama.
MEexXaHWU3Ma) Unu “cyxoit” xop. MpoBepbTe ypoBEHb BOAbI B EMKOCTU UMM CKBAXKWHE.
HenpaBunbHas ycTaHOBKa 3Ha4YeHUN OTKOppeKTUpYTEe 3HaveHue napametpa “MuHUManbHbI
MUWUHUMAaNbHOIo ToKa. TOK' B yCTaHOBOYHOM MEHKO L3.
Er.06 MoHmxeHne
ToKa HeucnpaBHOCTb AaTymka Toka unu owmbka | NpoBepbTe MOAKMIOYEHWE U 3aMEeHUTE HeWcCnpaBHbIN
NOAKITIOYEHNS. AaTyuK.
HeucnpasHocTb (owubka) yctpoiictea Mposepbte cocTosiHne YT (koHTakTopa) M ero uenb
NaBHOrO Nycka U KoOHTakTopa. ynpasneHus. 3amerute YT (KOHTAKTOP) NpW ero oTkase.
HeuncnpaBHOCTb 3MepUTENbHO Lienw. Bosspatute L3 Ans pemoHTa.
M3ameHeHune Harpy3ku Ha ogHow 13 a3 o
MpoBepbTe NOTPebnseMbIn ABUraTeNeM TOK.
BCreacTBME HEUCMPABHOCTY ABUraTens.
HewucnpaBHOCTL OQHOMO U3 [aTYMKOB TOKa | MpoBepbTe MOAKMIOYEHNEe U 3aMEHUTE HEeWCrpaBHbIii
Unu ownbka NoAKMIYEHMS. AaTymK.
Mepekoc a3
Er.07
no ToK HewncnpaBHOCTb n3MepuTENbHOW Lienu
y euncrpasHoc SMepuTenbHON Le Bosspatute L3 anst pemoHTa.
OOHOro 13 A4aTYNKOB TOKa.
YCTaHOBMEHO CrMLLKOM HU3Koe 3HaveHne | OTKoppekTMpyiTe 3HaveHne napametpa “lepekoc as no
nepekoca as no Toky. TOKY” B yCTaHOBOYHOM MeHHo L3.
HepocTaTouHbIN ypoBEHb BOAbI B eMKoCTM | [loxanTecb HeobXoamMoro ypoBHS BOAbl B €MKOCTU WMn
UK CKBaXWHE. CKBaXVHe.
HenpasunbHoe noaknoYeHne nnm otkas MpoBepbTe MOAKMIOYEHWE W 3aMEHWTE HeUCrnpaBHbIN
Er.08 «Cyxoit» xoq Aatyvka. AaTymK.
MMepekntounte curHan Ha OpYyro OWCKPETHbIN BXOA, €cCnu
H BbINOJIHEHNE PEeMOHTa 3aTpygHUTENbHO WM HeJonyctumo
éncnpasHOCTL BXoAa far4uka. OCTaHaBNMBaTh paGoTy 0GOPYAOBaHMSI.
Wnu Bo3Bpatute L3 ans pemoHTa.
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MpopomxeHve Tabnuupl A.1

Kopn OwwnbKa MpuunHa YcTpaHeHune
MoBpexaeHne obMOTKU(-0K) ABUraTens OTkntounte cunosoi kabenb anekTpoaBuratens oT
UM coeauHUTENbLHOro Kabens. KOHTaKTOpa 1 MeraoMmMeTpOM NPO3BOHWUTE OGMOTKU.
3amblkaHve
Er.09 (yTeuKa) Ha OTKNoYMTE B YCTAHOBOYHOM MEHIO [aHHYH 3aliuTy U
’ Ksé Ve BPEMEHHO MpPOAOSKMTE paboTy, ecnu BbINOSIHEHVE
pry OTka3 usmeputenbHo uenm L3. peMoOHTa 3aTpyAHUTENbHO UMM HeAONnyCTUMO
ocTaHaBnueaTb paboty obopyaoBaHusi. Vnu BosspatuTe
L3 ansipemoHTa.
HenpaBunbHas ycTaHoBKa TUNa KOHTAKTOB | OTkoppekTUPYTE 3HAYeHWe [AHHOMO napameTpa B
fAatyvka(-oB) YpOBHSI B yCTAHOBOYHOM yCTaHOBOYHOM MeHHo L3.
HenpaeunsHoe |MEHIO.
cpabatbiBaHve enpaBunbHOe NOAKIIYEHUE AaTYNKOB. 0OBEpPLTE NPaBUMbHOCTb NOAKIHYEHUS.
Er.10 0 H i
' Aat4nkos MepekniounTe curHan Ha ApYroil AWCKPETHbIA BXOA, ecnu
YPOBHA HeVICI'IpaBHOCTb Lenu ogHoro n3 Bxoaos BbINOJIHEHNE PEeMOHTa 3aTpygHUTENbHO WM HeJonycTumMo
0AaTYMKOB YPOBHS. ocTaHaBnvBaTtb paboTy obopygoBaHus. Minu Bosspatute L3
Ana pemMoHTa.
YcTaHOBMEHO HU3Koe 3Ha4YeHue BpeMeHn OTKOpPpEKTMPYNTE 3HAYeHUe BpemeHu cpabaTbiBaHWs B
MpeBbilleHne | cpabarbiBaHms. n.41 ycTaHOBOYHOTO MeHto L3.
Er.11 BpemMeHu
paboThl OTkas gatymka(oB) ypoBHsi unu owmnbka mnx | MpoBepbTe paboTOCNOCOOGHOCTE AATUYMKOB YPOBHS U
NOAKITIOYEHUS. NpaBUNbHOCTb UX NOAKMHOYEHNS.
Mopknio4eHHoe K AaHHOMY Bxg,qy YCTpaHUTE aBapyio BHELLHEro YCTPOMCTBA.
Cpabatbisarie YCTPOUCTBO BblAarno curHan o6 asapum.
Er.12 BXoZa BHelHel | HempaBunbHoe nogknioyeHue. [MpoBepkTe NPaBUMBLHOCTL MOAKITHOYEHNS.
aBapuu MepekniounTte curHan Ha Apyroi AUCKPETHbIN BXOA,
HewcnpaBHOCTb Lieny AaHHOro Bxoaa. unu BosepaTuTe L3 Ans pemoHTa.
BHVTDGHHSS BHyTpeHHsIs HencnpaBHOCTb YCTPOMCTBa
Er.13 aB;l Eﬂ L3 (HeT cBSA3M C U3MEPUTENbHBIM Bosspatute L3 ans pemoHTa.
P NpoLIeCCOPOM).
Er14 E&equbéLng:”e HeTo4yHoe ykasaHue 3Ha4yeHus konuyecTBa | OTKOPPEKTUPYTE KONMMYECTBO 3anyckoB B Yac B n.31
r. MyCKOB B Yac 3anycKkoB B Yac. YyCTaHOBOYHOTO MeHto L3.
OTkas HenpaBunbHas ycTaHoBKka Tuna aatumkos | OTKOppPeKTUpyiTe  3Ha4YeHue [aHHOro napameTpa B
AHANOrOBOMO YPOBHS. yCTaHOBOYHOM MeHto L3. )
Er15 naryuvka HenpaBManoe NOAKMIOYEHUE UMK OTKa3 I'IpOBepre NOAKIKYEeHNE N 3aMeHUTE HEeUCnpaBHbIU LlaT‘-iI/IK.
naBnenus [aTanKa MpoBepbTe npepoxpanutens FU3(0.2A), Haxopsawmincs
’ BHYTpu KOpnyca L3.
(ypoBHS1)
HeuncnpaBHoCTb Bxoga garyuvka. Bosspatute L3 ansi pemoHTa.
YcTaHoBMeHO HeJOCTAaTOYHOE BPEMS] OTKOppeKTUpynTe BpeMs TanmayTa B n.61
TaimayT TanMayTa CoeauHeHs. YCTaHOBOYHOTO MeHio L3.
Er.16
COI_?I?"'HGH"'" MospexxaeHne NMHUN CBA3MN. MpoBepLTe MIMHMIO CBA3M W YCTPAHWUTE HEUCTPABHOCTb.
c
OTkas moayns cBsa3m B L3 BosepaTute L3 ansa pemoHTa.
MoHWXeHVe aKTUBHOWM MOLLHOCTM MpoBepbTe NOTPEbNseMblit ABUraTenieM TOK, aKTUBHYHO
MoHwxeHve BCIeCcTBME HEUCMPABHOCTM ABUraTens MOLLHOCTb M COCTOSIHWE UCMONHUTENBHOIO MeEXaHu3mMa.
Er17 KoappuLmeHTa | (MCNONMHUT. MexaHU3Ma) Unu “cyxoi” Xoa. MposepbTe ypoBeHb BO/ibl B EMKOCTY UMM CKBaXKUHE.
’ MOLLHOCTW
cos(®) HenpaBunbHasa ycTaHOBKa 3Ha4YeHUi OTKOppeKkTUpynTe  3HavyeHue KoadpduumeHTa B
KoachuumeHTa. yCTaHOBOYHOM MeHto L3.
Er18 He sanaHbl Bxoael B ycTtaHOBOYHOM MeHI0 3apainTe Heobxoaumble BXOAbl
r. ﬂfT:”d'SB YPOBHA DI.X ans BepxHero(dH) n HuxHero(dL ) 4aT4MKOB ypOBHSI.
CpaGoran HenpaBunbHoe nogknoYeHne unm otkas MpoBepbTe MNOAKIIOYEHNE W 3aMEHUTE HEWCNPaBHbI
[aTumK Aartymka BepxHero ypoBHs (dH). [aTyunk.
Er.19 o . .
aBapuuHoro HenpaBunbHas ycTaHOBKa TUNa KOHTakTa | B yCcTaHOBOYUHOM MeHo 3apaiTe HeoBXOoAWMbIA  Tvn
ypoBHs dAV [aTuNKa aBAPMITHOTO YPOBHS. KOHTaKTa AaT4mKa (H.0. Ui H.3.).
Er. Bnokuposka npu 2 B yctaHOBOYHOM MeHW B M.32 yTO4HUTE Heobxoammoe
22.29 | uacTbix aBapusix Cwm. aBapum 02 - 09 3HaYeHue KoNMYecTBa aBapuii B Yac.
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a) lMocne noda4u numaHusi Ha uHOukamope L3 Huyezo He omobpaxaemcs, BBOZHBIE KNEMMb
CU2HaJIbHble ceemoduo0bl PEXUMO8 He 3aC8eYEHbl. wkacha ynpasneHus

OdE

Hanbonee BeposiTHas npuymMHa - OTCYTCTBME MUTAIOLLETO HamnpsbkeHus Ha ) L)
krnemmax L3. B cBs3M C TeM, 4YTO YCTPOMCTBO ynpasneHus u 3awmTbl L3 nutaetcs ot
ceTn ¢ HarnpsxeHvem ~220 B, obga3atenbHO MogknyveHne npoBoda HewTpanu o 2
(knemma N, pasbem XT1.8). N A(L1)

MogkntounTe Wynbl BonsTMeTpa K knemmam nutanma N u A(L1) L3. HanpsixeHne
Ha 3TUX Krnemmax JOrmKHo O6biTb He MmeHee 180 B.

Ecnn HanpsxeHue ecTb, MU OHO B [OMycKke, NpoBepbTe
CaMOBOCCTaHaBNMBaKLWKNNCs ceTeBon npegoxpaHutens FU1, Haxogswmncs Ha
CUNoBON nnate BHYyTpW Kopnyca npubopa. Ecnu npemoxpanutenb wucnpaBeH -
noBpexaeHa BHYTPEHHsIS cxema yCcTponcTBa. Heobxogmm peMoHT Ha npeanpusaTum-
M3roTOBUTENE UM B CEPBUCHOM LIEHTPE.

A2

6) Er.01 HenpaeusibHoe YyepedogaHue unu omcymcmeue ¢has .

Haxwumas kHonky [BbIBOP], npocmoTtpuTte HanpspkeHnus das UA,
UB 1 UC, BbiBOAUMBIX Ha nHavkatop L3.

Ecnn HanpskeHune kakon-nubo pasbl OTCYyTCTBYET WU He
COOTBETCTBYET MOKa3aHUsIM BHELLUHEro uaMeputenbHoro npubopa, TO
HeobXO0AMM PEMOHT Ha NpeanpuUATUK-U3rOTOBUTENE WM B CEPBUCHOM
LieHTpe .

Ecnn Bce HanpskeHuss B MoOpsiAake, U3MeHUTe MOpsAoK
YepepoBaHus a3 Ha BBOAHOM ABTOMATE.

CHMMWTE HanpshkeHWe C BBOOHOTO aBTOMAaTUYECKOro BbIKMoYaTens M NoMeHsieTe
mecTamu nposoga a3 B(L2) n C(L3).

8) Er. 02, 03, 04 MoebiweHuUe, MOHWKeHUe HarnpsiKeHUsl, Nepekoc a3 o HanpspKeHUuro .

Haxwvmas kHonky [BbIBOP] npocmoTpuTte HanpsixeHus a3 UA, UB n UC, BbiBoguMbix Ha nHamkatop L3.

Ecnu HanpsipkeHne kakon-nmbo gasbl OTCYTCTBYET UMM HE COOTBETCTBYET NMOKA3aHUSIM BHELLIHETO M3MEPUTENIbHOTO
npubopa, To HeobXoaAMM PEMOHT Ha NPeaNPUATUN-U3TOTOBUTENE UM B CEPBUCHOM LIEHTPE .

lMpoBepbTe KOPPEKTHOCTb 3a4aHHOrO AmManasoHa 3aluT Mo HanpskKeHuto (MUHMMAanbHOE UM MaKCcUMarbHOE) U
3HayeHue nepekoca das. 3aBoackme HacTpoiku: 180...250 B, nepekoc 25 B.

Ecnn 3HadeHns Hanps>keHUn He BXOOSAT B 3TOT AuanasoH, HeOOXOAMMO OTKOPPEKTMPOBaTb 3TU MapamMeTpbl B
YCTaHOBOYHOM MEHH0.

Ecnu HanpsikeHUst B 3afaHHOM AManasoHe 1 Nepekoc Mo HamnpsiKeHWo He NPEeBbILIAET 3a4aHHOM0 3HaYeHus, B
PYYHOM pexumMe 3anycTuTe afeKTpoaBuraTenb, U MPOKOHTPONUPYTE M3MEHEHWe HanpsbkeHuin. Mpu nnoxon unu cnabo
TIMHUW BO3MOXKHA NMPOCcajKa HanpshkeHust Ha O4HOM UMM HECKOMbKUX hasax npu 3anycke U paboTe MOLLHOW HarpysKu.

ECHM rnocrne SaI'IyCKa ﬂBMraTeﬂﬂ 3Ha4YeHnqa MaKCMMaanOe Hal'lpﬂ)KeHVIe, B 230,0 27070
HaNPsXKEHUA -~ BLIXOAAT - 3@ ANanasoH  3allnT, MuHUManbHoe HanpskeHne, B 160,0 ... 220,0
OTKOPPeKTUpYiiTe HeobxoauMble napameTpbl B Mepexoc no HanpsxeHmio, B 0.0 ... 500

YCTaHOBOYHOM MEHIO:

[MpokoHTponupoBatTe oToOpakaeMble L3 3HAYeHWUs] HanpsKeHU MOXHO TakkKe Mpu MOMOLUN BHELIHEero
n3mepuTenbHoro npubopa. Ecnm nokasaHnsa 3Ha4YMTeNbHO pasnmyaTCcs, BO3MOXHO BbIMOMHUTL UX NOACTPONKY. Onucanune
Takoro pexwuma cM. B n. 2.7.2 “Kannbposka curHanos”.

2) Er. 05, 06, 07 lNoeblweHue, MOHUXeHUe MoKa, nepekoc ¢ha3 Mo mMoky .

Haxwumas kHonky [BbIBOP], npocmotpute ToK a3 IA, IB u IC,
BbIBOAMMbIX HA MHAUKaTop L3.

MpoBepbTe KOPPEKTHOCTL 3a4aHHOIO AManas3oHa 3aLmT No TOKY
(MVHUManNbHBIV M MakcuManbHbI TOKW) 1 3HaYeHne nepekoca daas.

Ecnn 3HaveHMs TOKOB He 3afdaHbl, OTKOPPEKTUPYWTe 3Tu
napamMeTpbl B YCTaHOBOYHOM MeEHI0. Takke B YCTaHOBOYHOM MEHIO
npoBepbTe MNPaBUMbHOCTL BblbOpa AuanasoHa AaTyYMKOB TOKa (CM.
n.2.6.3). MNMpn HeBepHOM BbIGOpe NokasaHWsi Toka OyayT 3HAYUTENbLHO
NCKaxeHbl. B pyyHOM pexume 3anyctuTe onekTpoasuratenb U
NPOKOHTPONMPYNTE OTODOpakaemble 3Ha4eHUs TOKOB.

Ecnun nocne 3anycka asuratenda U ero BbiXxoda Ha

6 . MakcnmanbHbI TOK, A 0,5...1000,0
abounin pexrum 3Ha4YeHUs TOKOB BbIXOAAT 3a AvanasoH .

P pe 3 e, A a auanas MwuHUManbHbI TOK, A 0,0 ... 1000,0
3aLLUMT, OTKOPPEKTUPYITE HeobxoanMble nNapameTpbl B o

YCTaHOBOYHOM MEHIO: Mepekoc no Toky, % 00..400

YctaHoBuTe 3Ha4eHne napameTpa “MakcumanbHbin Tok” Ha 10%...15% 6onbLue oTobpa)xaemoro cpegHero 3HavyeHus, a
3HayeHune napameTpa “MuHumanbHbIn Tok” Ha 10%...15% meHbLue.
Moppo6Hee 0 3almTe NO TOKY -cM. M. 2.4.6 “Ucnonb3oBaHne N HACTPOKKa 3aLmT".

MpokoHTponvpoBaTb oToOpaxaemble L3 3HayeHus Toka MOXHO TakkKe MpU MOMOLLM BHELLIHErO WU3MEepUTENbHOro
npubopa, Hanpumep, TOKOBbIX Krewlen. Ecnu nokasaHWs 3HAYMTENbHO pasnUyaloTCs, BO3MOXHO BbIMOMHUTL UX
noacTporiky. OnMcaHue Takoro pexxmma cM. B . 2.7.2 “Kanubposka curHanos”.
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e) Er. 08 ‘Cyxoli’ xo0,
Er. 09 BHewHs15s1 asapusi,
Er. 10 HenpasunbHoe cpabambieaHue 0am4yuKoe YpPOBHsl,
He ompabambiearomcsi YUKJbI Hanuea/cnuea.

OTr aBapuu, a Takke paboune LMKbl HanuBa/cnvBa HeNOCPEACTBEHHO CBA3aHbI C MOMyYeHNeM CUrHaNoB OT AaT4YMKOB
YPOBHSt Unu AaeneHus. Ecnu npousowna takas aBapusi, Heobxoaumo ybeamTbcs B paboTocnocobHOCTM ANCKPETHOTO
BX0[J3a, K KOTOPOMY NOAKMHOYEH AAaTUMK UM YCTPOMCTBO, BblAaBLLEE aBapUINHBINA CUrHaI.

MNpoBepbTe B YCTAHOBOYHOM MEHIO, YTO STOT BXOA WM CUrHan 3agenctsoBaH. OTKMIOYMTE OT KNEeMMbl BO3MOXHO
Hepabo4yero Bxofa npoBof AaHHOro Aatymka. CooTBETCTBYOLWMIA AaHHOMY BXOdy CBeToamopn noracHet(unv Haobopor,
3aroputcs). OTpeskom NpoBoAaA 3aMKHUTE AaHHbIN BxoA ¢ o6wmm npoBogoM (GNDA).Ceetoaunoa aormkeH 3aropetbes. Ecnn
3TOr0 He MPOM30LUNO, AaHHbIV BXOA MNOBPEXAeH, TpebyeTcsa PeMOHT Ha MpeanpusaTUM-U3roTOBUTENE NN B CEPBUCHOM
LeHTpe.

Ecnu Bxog ncnpaseH, NpoBepbTe 3a4aHHbI B yCTAHOBOYHOM MEHHO TUM KOHTAKTOB (H.O. UMW H.3.) 3TOro BXoAa.

YacTo nponcxoauT owmnbkm 3aaaHuns TUna KOHTaKToOB Afsi 3NEeKTPOKOHTAKTHLIX MAHOMETPOB Pa3fMyHbIX UCMONHEHWI 1,
COOTBETCTBEHHO, BO3HMKaeT aBapus 10 “HenpaBunsHoe cpabaTtbiBaHWE A4aTYNKOB YPOBHS”. ECNn TUN KOHTaKTa yCTaHOBMNEH
NpaBWIbHO, BEPOSITHASA MPUYMNHA - HEUCMPABHOCTb AaTUMKa UMM COEAUHUTENBHOW NTUHWK.

C HenpaBunbHbIM 3aJaHMEM TWUMa KOHTAKTOM TakKke MOXeT ObiTb CBSiI3aHO HeKoppekTHas paboTa LMKMNoB
HanvBa/crnvea, Hanpumep, NnepenonHeHne eMkocTu. CriefyeT yTOYHWUTbL COCTOSIHME KOHTaKTa AaTynka BEPXHEro ypoBHS Npu
ero cpabaTtbiBaHUMN.

Ecnun kakon-nnb6o Bxop DI.x noBpexaeH 1 HET BO3MOXHOCTU ObICTPO MPOU3BECTU PEMOHT, CUrHaM Aatynka MOXHO
nepeKnoYnTb Ha NoboN HeNCNoNb3yeMblli BXOA B yCTAHOBOYHOM MeHH0 L3 1 ncnonb3oBaTh ero 4o NiaHOBOro PEMOHTA.

d) Er. 09 3ambikaHue (ymey4ka) Ha Kopnyc

3n aBapua MoXeTt ObITb Bbl3BaHa Kak nospexaeHmem LenocTHoCTn obmoTok anekKkTpoasuratena nnn coeanHUTeNbHOro
kabens, Tak M 0TKa3oM MSMepMTeJ’IbHOVI uennlL3 npu HenpaBuiibHOM NOAKIIOYEHNUN NPOBOAA KOHTPOIA.

B(L2) [ins onpegeneHns NpuYnHbLI aBapumn, OTKIOYUTE NUTaHWe Wkada C yCTaHOBNEHHbIM L3n
A(L1) C(L3) OTCOEANHINTE NPOBOA KOHTPONA U30NALNM OT KNeMMbI XT1.1 L3. OroneHHbIi HaKOHEYHMK
NpoBOAA N30NMpyWTe.
+ i i MopariTe nuTaHme Ha wkad, nepeseauTte L3 B py4Hou ynpaeneHue. Jltobas aBapus npu
O O O

NepeKYeHN Ha PYYHON peXrM cOpocuTCS.
Haxxas kHonky [[TYCK], nonpobyiTe 3anyCcTuTb 3N1eKTpoABUraTenb.
QF1 Ecnun nocne Haxatmsa kHonku [[MYCK] L3 cHoBa oTobpasut aBaputo 09 - noBpexaeHa
n3mepuTenbHas Lenb KoHTponnepa. OCHOBHas NpMynHa BbiIxoda 13 CTpOst Lienn n3MepeHuns
- MOOKN0YEHVE NPOBOAA KOHTPOMS K APYTOW BbIXO4HOW KIEMME KOHTaKTopa.
[Mocne HenpaBWMbHOrO MNOAKMIOYEHMS Lienb AOBOMbHO ObICTPO OTKasblBaeT nocne
BKITHOYEHUS KOHTaKTOpa .

Heo6xoOuMM peMOHT Ha npeanpuUATUM-

KM1 N N3roToBUTENE UM B CEPBUCHOM LIEHTPE.

Ecnu BbinonHeHWe pemoHTa 3aTpyaHUTENbHO
—————— N
[]; Lont xonmpon UM HeponycTMMO oOcTaHaBnuBaTb paboTy
14 8 | samepanus va ropryo obopyaosaHus, oTknouuTe 3Ty 3awmty B Nn.20
XT z YCTaHOBOYHOO MeHI0 "KOHMpoJsib 3aMbiKaHUs Ha
% [ mFa |— Kopryc” U BDEMEHHO NPOAOCITKMTE paGoTy.
=
o>(= Ecnn nocne HaxaTusa kHonku [IMYCK] aBuratens 3anyctuncsi, He0OXoaMMO OTKIHYNUTb
nutaHve LWwkada, OTCOeAWHUTbL CUIOBble MpPOBOAA ABUraTeniss OT KOHTakKTopa U
123 MeraoMmeTpOM NPOBEPUTL CONPOTUBMNEHME N30NALMN OBMOTOK .

OyeHb YacTo Takas aBapua npoucxoauT y MOrpyXxHbiX HacocoB, B OCHOBHOM W13-3a
OTCblpeBaHNA NUTaroLlero kabensa unu mecta coegmHeHus kabens ¢ nposogamun nOsuratensd
Hacoca.
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MNPUNOXEHUE b
(cnpaBoyHoE)

TunoBble cxeMbl NPUMEHEHUs

Pexxum HanuBa No AUCKPETHbIM AaTyMKaM YPOBHSA

[laTunk aBapunHOro ypoBHs
(nepenus)

[aTtynk BepxHero YPOBHA

DI.4 (dAV)
DI1 (dH)
DI.2 (dL)
DI.3 (dS)
GNDA

L3

Oatumk
HIDKHEro
YPOBHSI

BCeX AaT4YMKoB

Oarumk
“cyxoro” xoga

4= oT Hacoca

Pexxum HanuBa no 3KM

HaTunk aBapuiHoro
YPOBHS (Nepenue)

-

Pexum pabothbl - “ABTOMaTU4eckum no a.y.”.
DyHKUMA - “HanuB”.

Vcnonb3yTcsa 0AUHOYHbIE AATYMKU YPOBHSI C H.O. KOHTAKTOM
npv OTCYTCTBMM BOAbI.

YcTaHOBOYHOE MEH!I0:
n.44 “®yHkums xoga DI.1" - damyuk dH(3Ha4eHue 1).
n.45 “©yHkuns Bxoga DI.2" - damyuk dL (3Ha4yeHue 2).

n.50 “Tun koHTakTa Bxoga DI.1" - H.0.(3HayeHue 1).
n.51“Tun koHTakTa Bxoga DI.2" - H.0.(3HayeHue 1).

Mpn wncnonb3oBaHWM [ATYUKOB C  APYrMM  COCTOSIHUEM
KOHTaKTOB, U3MEHUTE NX B 3TOM MEHIO.

Ecnu gatuuk “cyxoro” xoga He npegycMOTPEH, OTKIIOYUTE ero
B n.14 yctaHoBOYHOro MeHw: “f[lpoeepka Oamuyuka ‘cyxozo’
xoda” - 3Ha4eHue “He ucnonbayercs”.

Ecnn paTtyuk ycTaHOBNEeH, Hanpumep, B CKBaxWuHe,
ycTaHoBUTe 3HavyeHue “lpoBepsieTrcsa Bcerga’ ans
npenoTBpaLLeHNs 3anycka Hacoca “BCyxyro”.

Ecnn HeobxoaMmo 3agelnicTBoBaTh AaTyuk
aBapuUNHOro YpPOBHA, B M.16 YCTAHOBOYHOrO MEHIO
“©OyHKkyuss damyuka aeapuliHo2o ypoe8Hs”
BblbepuTe 3Ha4YeHre “OCTaHOB 40 CHATUS curHana” unm

S “OCTaHOB C BbIAEPXKKOW BpeMeHW”.
}50991% ) L3 Mpu ucnonbsosaHm KM paanudkbix  ucnon-
e DI.4 (dAV) HEHW nNpoBepbTe MPaBUMbHOCTb YCTAHOBKM TuMa
S D11 (dH) KOHTakToB BXxofoB. Hanpumep, ana KM ncnonHexusa V
Di.2 (dL) B YCTaHOBOYHOM MeHto ans Bxoaa DI.1(dH) yctaHoBUTL
B ZL%(/;’S) TMN “H.0.”, a gns Bxoga DI.2(dL) yctaHOBWTL TV “H.3.".

O6Lwmi

3 ypOBEHb

=

HaTuumk “cyxoro” xoga

4= oT Hacoca

Pexxum HanuBa no aHaryioroBomy AaT4yuKy AaBrieHus

[aTynk aBapuHOro ypoBHS
(nepenus)

[nsa ucknoyeHns noxHoro cpabaTbiBaHust koHTakToB OKM npum
BO3MOXHbIX rMapoyaapax pekoMeHayeTca UCnornb3oBaTb TanMepbl
3a4EePXXKU BKITIOMEHUA N OTKINMKOYEHNA:

n.42 “Talimep 3a0epXXKu 8KJIHOHEHUsT”,
n.43 “Talimep 3adep>XKu OMKJII04eHUs1”.

YcTaHoBWTE B TaiMepax BPeEMs! B CEKYHAAX, B TEYEHME KOTOPOTO
rapaHTMPOBaHHO 3aKoOHYaTCs rMapoydapbl MpU  BKIYEHUU U
OTKIO4YEHMUN Hacoca 1, COOTBETCTBEHHO, konebaHus ctpenku IKM.

Mpu ncnonb3oBaHMM aHaNoOroBoro Aarvmka
pasnenus 0...20(4...20)MA Heobxoanmo B
YCTaHOBOYHOM MEHIO 3aaTh criegytoLmne napameTpbl:

n.1 “Pexum pabomsbr” - “ABTOMaTM4eCKNi No 4.Y.".
n.2 “@yHkyus’ - “Hanue”.

L3 n.3 “Tun dam4ukoe ypoeHs" - 3Ha4YeHne
DL4 (dAV)[  “AHarnoroBbliA”.
Obuwi DI.3 (dS) n.4 “Tun cuzHana aHan0208020 damyuka’ -
Ans dS v dAV L 3HaveHune “0...20 MA” unm “4...20 mA”. Tun curHana
,:,: +12VA AaTyvka ykasaH Ha ero MapkMpoBOYHOM Tabnmyke.
P

aHanoroBbIN

—

4..20 MA

e

LOatunk
“cyxoro” xoga

4= ot Hacoca

AaTyvK OaBreHns

n.5, n.6 “HuxxHee u eepxHee 3Ha4yeHuUe uana3oHa
aHasi0208020 dam4uka’ - 3Ha4eHVe MUHUMASTBHOTO 1
MaKcUMarnbHOro N3MepsieMoro AaeneHust (ykasaHo Ha
€ro MapkupoBo4HoI Tabnuyke, Hanpumep, 6.0 6ap).

n.8 “MakcumarnbHasi ycmaeka’ - yCTaHOBUTE
[aBneHne, COOTBETCTBYOLLEE MaKCMMaribHOMY YPOBHHO
BoAbl (Hanpumep, 1.5 6ap).

n.9 “MuHumanbHasi ycmaeka’ - yCTaHOBUTE
[aBrieHne, COOTBETCTBYIOLLEE MUHMMATIBHOMY YPOBHHO
BoAbl (Hanpumep, 0.5 Gap).
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Pexum HanuBa no ruapocTaTM4eCKOMy AaTYUKY YPoBHSA 4...20 MA

I'VI,D,pOCTaTVNeCKVIVI

Pexum paboTbl - “ABTOMaTH4Yeckun no a.y.”.

[aTyYuK YPOBHSI
4...20 MA

kabenb c
KanunnspHon Tpybkon

1

OT Hacoca

Pexxum ApeHaxa no nonsaBKOBOMY AaTUMKy YPOBHS

DI.4 (dAV)
DI1 (dH)

= DI.2 (dL)
O6wwin nposoa

BCeX repkoHoB GNDA
L3

ABapunHbIi
ypOBEHb

BepxHun
YPOBEHb

[Nonnaeok
C MarHuToMm

pene

HuxHWn
YPOBEHb

+12VA
dP

BbicoTa
BEPXHETO YPOBHS

BbicoTa
HWKHEro ypOBHSi

[epkoHoBOE

DyHKUMSA - “HanuB”.

L3 n.3“Tun dam4ukoe ypoeHs” - 3Ha4eHne
“AHanoroBbIn”.

n.4“Tun cuz2Hana aHasio2coeo20 Jdamyuka” -
3Ha4yeHue “4...20 mA”.

n.5,6 "Juana3oH aHa;s10208020 amy4uka” - 3HayeHve
MUHUMAsbHON U MakCMMarbHOW U3MEPSIEMON BbICOThI
(yka3aHo Ha ero MapKnpoBOYHOM Tabnmyke).

n.8"MakcumanbHasi ycmaeka” - yCTaHOBUTE BbICOTY,
COOTBETCTBYIOLLYID MaKCMManbHOMY YPOBHIO BOAbI
(hanpumep, 15.5 m).

n.9 “MuHumanbHasi ycmaeka” - yCTaHOBUTE BbICOTY,
COOTBETCTBYIOLLYHD MWUHMManbHOMY YPOBHIO BOAbl
(Hanpumep, 0.5 m).

Pexuvm pabotbl - “ABTOMaTnyeckumno a.y.”.
DyHKUMA - “OapeHax”.

Mcnonb3yloTcs repkoHOBbIE perne, AaT4MK BEPXHEro YPOBHSA C
H.O. KOHT@KTOM, AaTUYMK HWXHErO YPOBHSI C H.3. KOHTaKTOM Mnpu
OTCYTCTBWW BOAbI, 4aT4YMK aBaAPUAHOTO YPOBHSI C H.O. KOHTaKTOM.

Bxogbl DI.1, DI.4 HopmarnbHO pa3oMKHYThbIE,
DI.2 HopmanbHO 3aMKHYTbIN.

Ecnu Heobxoanmo 3agencTBOBaTb AaTUYMK aBaPUNHOTO YPOBHS,
B N.16"®yHKUMA OaTyumKa aBapuUMHOro ypoBHSA' BbibepuTe
3HauyeHue “OTpabotka curHana”. MNpwv 3amblkaHun gatyvka oyaet
NPUHYOUTENbHO 3anyleH npouecc crvMBa [0 HUXHEro
YPOBHSI(3aMblKaHWNe JaTymKa HUXKHETO YPOBHS).

Pexxum apeHaxa no wrbipeBbIM (SHEKTPOAHI:IM) AaTynkam ypoBHA

OneKTpoA HUKHErO

yposHa\

OnekTpoA BEpXHETo
YPOBHSI

DI.1 (dH)
~ DI.2 (dL)
GNDA

06w anekTpoa L3

BepxHun
ypOBEHb

HwxHuin
YPOBEHb

Pexwum paboTbl - “ABTOMaTMyYeckun no A.y.”.
PyHKUMA - “apeHax”.

Vcnonb3yoTest aneKTpoAHbIe AATYMKM C H.O0. KOHTaKTOM Mpwu
OTCYTCTBWW BOAbI.

[N uvcknodeHnss NoXHoro cpabaTbiBaHWs [aT4MKOB Mpu
CUNBHOM BOJNTHEHWW MOBEPXHOCTU BOAblI PEKOMEHAyeTCH
MUCMNoJ1b30BaTb TaﬁMepbl 3adEepPXXKU BKITIOMEHUA N OTKITHOYEHUA:

n.42 “Talimep 3a0epXXKU 8KJIHOYEeHUsT”,

n.43"Talimep 3a0ep)XKu OMKJIH0YEeHUs1”.

YcTaHoBWTE B Tanmepax Bpemsi B CeKyHaax, 3a KoTopoe Boaa
rapaHTUpPOBaHHO 3aMKHET (MW Pa30MKHET) 3MeKTPOAbI.

O6LUMi ONEKTPOZ AOMKEH pacrnonaraTbes
HUKE BCEX B EMKOCTH.
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Pexum ApPeHaXxa C nonJslaBKoBbIM BbIKN4yaTenem

[Mpn ncnonb3oBaHMM nonnaeka
C OOHUM 3aMblKaLWMM  (Mnu

L3

pa3MbIKa}OLI.l,MM) KOHTaKTOM €ero
nogknw4yarwnT cpady K AOBYyM

DI.1 (dH)
DI.2 (dL)

Bxogam ypoBHsa dL n dH.

YpoBeHb BKMIOYEHNS

OHMaKm 3aMKHym

Mpy3

1
o=,

4
.

1 \ YpoBeHb OTKNOYEeHUs

—l———+————————-

Ry o Konmakm pa3omkHym

~,

~.-"

YpoBeHb BKIOYeHUs

\\_ BepxHuli koHmakm 3amKkHym,

dL

HWKHUU - pa3OMKHYmM

N J\,’ BepxHuli KOHMaKm pa3oMKHym,

S~me?  HUXHU - 3aMKHYM

GNDA

DI.1 (dH)
DI.2 (dL)

GNDA
L3

Pexvm pabotbl - “ABTOMaTU4ecKuin no 4.y.”.
DyHKUMSA - “apeHax”.

Mcnonb3yeTcs nonnaBok C OOHVMM 3aMblKaloWwum (Mnu
pasMbIKaloLLMM) KOHTAKTOM, MOAKITIOYEHHbIA NapannensHo K
Bxogam DI.1nDI.2.

B yctaHoBoyHOM MeHto anst Bxogos DI.1 n DI.2 Heo6xogumo
YCTaHOBWTb OAMHAKOBbIV TUM KOHTAKTOB (H.O. UMM H.3.).

Ona vcknoyeHns noxHoro cpabaTtbiBaHWsA NpU CUITbHOM
BOJTHEHUN NOBEPXHOCTWN BOAbl peKOMeHAYyeTCA UCNofb30BaTb
TariMepbl 3a4ePXKKUN BKITFOYEHMS N OTKITIOHEHUNS:

n.42 “Taltimep 3a0epXXKu 8KJIH0OYeHUsT”,

n.43"Talimep 3a0ep)KKU OMKITHOHEeHUs1”.

YcTaHoBUTE B TaliMepax BpeEMs B CEKYH/aX, 3a KOTOPOe BoAa
NnogHUMET (UK OMyCTUT) MOMNABOK [0 rapaHTUPOBAHHOMO
3ambiKaHUA (M pa3MblKaHUST) KOHTaKTa.

Pexvm pabotbl - “ABTOMaTU4ecKuMm no Aa.y.”.
DyHKUMSA - “ApeHax”.

Vcnonb3yeTcsi MonfaBok C MEPEKITOHAOLLMM KOHTaKTOM,
noakntodeHHbI k Bxoaam DI.1 (dH) (H.0. koHTakT) 1 DI.2 (dL)
(H.3. KOHTaKT).

Pexum apeHaxa c ABYMSA nonfiaBKOBbIMU BbIKNK4YaTensamu

DI.1 (dH)

GNDA

\ PrLTN
-
R 0y

. YpoBeHb
A BKITIOYEHUSA

':' KoHmakm 3amkHym|

YL

0

.
.
Y

.

KoHmakm pasomMkHym

A

Konmakm 3amkHym

YpoBeHb
OTKIIOYeHUs

',' Kornmakm pa3omkHym

—

BepxHui
YPOBEHb

HwxHmi
YypOBEHb

pDl2@d) | L3

Pexum paboTbl - “ABTOMaTM4YeCKMIA No A.y.”.
PyHKLMSA - “apeHax”.

|/|CI'IOJ'Ib3leTCF| nonnaBKoBble AATYUKU C H.O. KOHTAKTOM

npn oTCyTCTBUN BOAbI.
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Pexum HanuBa no Taﬁmepy U OUCKPEeTHOMY AaTYUKY HNXKHEro ypoBHA

T~

L3

DI.2 (dL)

DI.3 (dS)

GNDA

Oatuunk
\ HIKHEro

YPOBHS

f Hatunk

“cyxoro” xoaa

O6LWmit NpoBoA
BCEX AATYMKOB

i 4= oT Hacoca

Pexxum paboTbl - “INMo Tanmepy n dL(dH)”.

DyHKUMSA - “HanuB”.

B n.33 yctaHoBo4yHOro MmeHw“Bpemsi pabomsbl no
maimepy” 3apanite OpPUEHTUPOBOYHOE BPEMSI HamOSTHEeHUs
€MKOCTU B MUHYTaX.

Vcnonb3yetcs oANMHOYHBIN AaT4MK HUKHEro ypoBHA DI.2(dL)
C H.0. KOHTaKTOM NpW OTCYTCTBUM BOAbI.

Ecnu gatuumk “cyxoro” xoga He NnpeyCMOTPEH, OTKITIOYUTE ero
B n.14 yctaHoBo4HOro MeHw “llpoeepka dam4vuka ‘cyxoz20’
xo00a” - 3HaveHune “He ucnonbsyetcs’.
Ecnv patyuk ycTaHOBREH, Hanpumep, B CKBaXWHe,
ycTaHoBUTe 3HauvyeHue “lMpoBepAeTrcAa Bcerga’ ang
npegoTBpaLLeHns 3anycka Hacoca “BCyxyro”.

B kayecTBe pfgatumka HWXHEro YPOBHA TaKXe MOXHO
ncnosnb3oBaTtb OAWH M3 KOHTakToB KM, HaCTPOEHHbIA Ha
MUHManbHOE AaBneHne B EMKOCTU U pr60I'IpOBO£I,e.

Pexxum apeHaxa no TaMmMmepy U A4aT4yvMKy BEPXHEro ypoBHSA

BepxHui
YypOBEHb

Pexum apeHaxa c ucnonb3oBaHUeM
Y3 ypoBHemepa

4...20(0...20) MA

[Toi1 @n)
GNDA L3

+12VA
dP

L3

YnbTpa3ByKOBOW YypOBHEMED

ypOBEHb

BepxHun

€;40 NOBEPXHOCTU

PaccrosHue]

<

HwxHnin
ypOBEHb

ABapuiiHbIi

BbicoTa konogua

s
=
L

Pexwum pabotbl - “INo Tanmepy n dL(dH)”.

PyHKUMA - “apeHax”.

B n.33 yctaHoBo4yHOro MmeHw“Bpemsi pabomb! no
malmepy” 3aganTe OPUEHTUPOBOYHOE BPEMS OMYyCTOLUEHUS
€MKOCTM B MUHYTaXx.

V|CI'IOJ'Ib3yIOTCF| OAWHOYHbIE OaTHYNKN BEPXHETO YPOBHA C H.O.
WITN H.3. KOHTAKTOM Npn OTCYyTCTBUN BOAbI.

Tun kOHTakTa HeobxogMmo YKa3aTb B n.50 YCTaHOBOYHOIO
MEHI0.

Pexwum paboTel - “ABTOMaTU4YecKkui no A.y.”.
DyHKUMSA - “HanuB”.
n.3 “Tun dam4ukoe ypoeHs” - 3HayeHne “AHanoroBbIn’.
n.4 “Tun cuzHana aHano2. damyuka” - 3HayeHue “4...20 MA”.
n.5, n.6 “Quana3oH aHano208020 Oam4uka” - 3HayeHue
MUHUMAIbHON U MaKCUMarbHON M3MepPSIEMON BbICOThbI (YKa3aHo
Ha ero MapknupoBOYHOM Tabrnyke).

n.7 "CmeweHue ‘0’ (eny6uHa konodya)” - ycTaHOBUTE 3HaYeHne
BbICOTbl. OTO HEOOXOAMMO [Ansi nepecyeTa PacCTOsiHUS OT
JaTymka 4o NMOBEPXHOCTM BOAbI B paCCTOsIHMUE OT iHa Kornoaua Ao
NOBEPXHOCTW BOAbl. BenuunHa cmelleHus - 310 pacctosiHue oT
ceHcopa ypoBHeMepa A0 AHa Konoaua.

n.8 “MakcumanbHasi ycmaeka” - ycTaHoBUTe BbICOTY h2,
COOTBETCTBYIOLLYIO MaKCMMasibHOMY YPOBHIO BOAbl (Hanpumep,
15.5 m).

n.9 “MuHumanbHass ycmaeka” - ycTaHoBuTe BbICOTY h1,
COOTBETCTBYHOLLYIO MUHUMAaNbHOMY YPOBHIO Boabl (Hanpumep, 0.5
M).
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MpynnoBoit pexum pa6oTbl N0 AUCKPETHLIM AaTYMKaM YPOBHS (OaBneHusl)

[aHHbIN pexum npegHasHaveH ansa opraHnaauum paboTbl HECKOMbKMX HACOCHBIX arperaToB B rpynnoBoM (KackagHoM)
pexunme Ha ogHy MarncTparb C Liernbto nogaepkaHus AaBneHnsi B CUCTEMAaxX BOOAOCHAOXKEHNS XXUIbIX, aOMUHUCTPATUBHBIX U
NPOV3BOACTBEHHbIX 34aHUNA.

B kayecTBe gatuuka gaBneHuss Marmctpany MoxeT ucnornb3oBatbea OKM unu pene gaBneHusi, HACTPOEHHbIE Ha
MUHUMAanbHOE U MakcumarnbHoe AaBneHue. Mcnonb3yTca HECKONMbKO YCTPOMCTB L3 ¢ 3a4eNCcTBOBaHHbIMKU Tanmepamu
3agepxek BkrtoveHus/oTknodeHnsa. QKM unn pene faereHWs NOAKMIOYEHblI MapanfenbHO K BCEM MUCMOMNb3yeMbIM
yCTpovcTBaM (Cxema noaknoyeHuns - cM. Pasgen 3.2).

MpuHUMN paboTbi: Pene
Mpun noHWXeHUn faBreHns HUKe MUHMManbHOro (3agaetcs yctaBkamu KM .

NN pene AaBneHns) BCce 3a4eNCTBOBaHHbIE B paboTe CTaHuMmn nepenayT B pexum
3aJepXKn BKMNioYeHus. [lepBbiM BKIOYMTCA HACOCHBbIA arperat, y KOTOPOro
MVWHMManbHoOe BpeMms BKoYeHWs. Ecnu nocrne ero BKMYeHUs AaBreHve He
AOCTUrHET MakcUMarnbHOro, MPOM30MAEeT BKIOYEHWE CreayHoLLero arperara 1 Tak no
nopsiaKy BCEX OCTalbHbIX.

Kak TonbKko AaBneHve JOCTUIHET MakcuMasbHOro, BCe 3aA4eliCTBOBaHHbIE B
paboTe cTaHUMKN NeperayT B PEXNM 3a4ePXKKM OTKMoYeHMs. HauHeTcst oTknioYeHne
CTaHUmMI B 06paTHOM NOpsAKe COrNacHO yCTaHOBNEHHOMY BPEMEHM.

CurHan ¢ gatyuka(oB)

EEEER
MuTarowas nuHus

EEEERN
BoasHas maructpanb

JaHHbIi pexxumM NpUMEHUM M B TakUX crydasix, koraa
npovcxoamnT paboTa HeCKONbKMX HACOCHbIX arperaToB Ha OgHY
HaKOMUTENbHYI EMKOCTb (Hanpumep, npoucxogut 3abop
BO[bl C HECKOJIbKUX CKBAXXWH B OAHY BOAOHAMOPHY0 GalLHIo) ¢
MCnonb30BaHWEM OOHOIO OBLLErO AaTyMKa YPOBHS.

Tekn. =0
Totkn. = 6

Tekn. =3
Torkn. =3

Tekn. =6
Torkn. =0

Hacoc Ne1 Hacoc Ne2 Hacoc Ne3
Vcnonb3ys pasHble 3Ha4YeHUs TalnMepoB 3a4ePXKKU BKITFOUEHWSI/ OTKITFOYEHNS], UCKITI0YaeM O HOBPEMEHHbIN 3arnyCK BCEX

HaCOCHbIX arperatoB anda npeaorepalleHnd npocagkm nuTaoLLEN NIMHUK N3-3a MYCKOBbIX TOKOB.

TMpumep - mpebyemcs noddepxxusamp dasreHue 8 Magucmparnu 8 uanasoHe 2,5...3,5 6ap, nymem nocrnedosameribHO20
8KITIO4EHUS / OMKIIIOYEHUST MpPexX HacoCHbIX agpeaamos Yyepe3 pasHble NpoMexymku epemeHu (5 cekyHd). B kayecmee
Oamdyuka OaeneHusi ucrionb3dyemcs OKM, ucrionHeHue V.

A

Tekn=5

Torkn = 15 Mpv gaBneHun B maructpanu Hmwke 2,5 6ap 3amblkaeTcs

HWXHUIA KoHTakT OKM. Bce ctaHuum ¢ L3 nepexoasT Ha pexum
3afepXKkn BKMoyeHus. Yepe3d 5 cekyHO BKNouMTCA nepsas
cTaHums. Ecnn npon3BogntenbHOCTU Hacoca He xXBaTaer, To elle
Yyepes 5 cekyHZ BKIMHUUTCS BTOPasi CTaHLKS.

Ecnun paBneHune B Maructpanu MNOAHANOCH Bblile
MWHMManbHOTO (Pa3oMKHYINCA HWXHUA KoHTakT JKM), To
BKIMOUYEHUS TPETbEW CTaHUMM He MPOU3OMAET, OHA NeperaeT Ha
OXWOaHWe HWXKHEro ypoBHsA. Ecnn paBneHuss He xBaTaeT, To
NPON30MAET BKIIOYEHNE N TPETLEN CTAHLNN.

Kak Tonbko gaBneHve nogHuMmeTcs Boiwe 3,5 6ap (3amMkHeTcs
BepxHun koHTakT OKM) Bce paboTatowime cTaHumv nepengyt B
pexvM 3a0epku OCTaHOBA.

Uepe3 5 cekyHp oTkmoumtcs ctaHumsa Ne3, ewe uyepes 5
ctaHums Ne2, ewe yepes 5 - Ne1. [lonycTtm, nocrne OTKIYeHUs
ctaHuun Ne3 naBneHue B cucteme ynano Huxke 3,5 6ap (BepxHuii
koHTakT OKM pasomkHyncs). Toraa nepBas 1 BTOpas CTaHUuW
BbINOYT W3 pexuma 3afepXkku OcCTaHoBa M OyayT oxuaaTb
3aMblkaHus BepxHero koHTakta OKM, u nocne ero 3ambikaHus
CHOBa NepEeNAyT K PEXUMY 3a4ePKKN OTKITHOYEHNS.

Ecnn paBneHne B cuCTEME YMEHbLUUTCS HWxke 2,5 ATm
(3amkHeTca HWxHUIA KoHTakT OKM), HepaboTtatowme Hacochl
nepevayT B PEeXUM 3afepXKu rnycka u OyayT BKMYEHbl nocne
OKOHYaHWS BpeMeH 3a0epKKu.

ToyHOo Takke 310 ByaeT paboTaTtb 1 NpWU ApeHaxe, C Y4eTOM
[Opyrow nocnenoBaTtenbHOCTN cpabaTbiBaHWUs 4ATYMKOB YPOBHS UMW
OKM.

Tekn =10
Torkn =10

HAMOPHASA MATMCTPANb

Tekn =15
Torkn =5

CurHansl ¢ koHTaktoB 9KM

MuHUMansHoe MakcumansHoe
JaBreHue nasnexHve
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