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1 ONMUCAHUE U PABOTA U3OENUA

1.1 Ha3HayeHue nsgenus

1.1.1 MukponpoueccopHoe YCTPOMCTBO ynpaBrneHus u 3awutbl L2 (manee L2)
npefHasHayYeHo [Anst ynpaBneHusi U 3awuTbl MoObIX TpexdasHbIX aCUHXPOHHbIX
anekTpoaBuraTenen NnepemMeHHoro Toka ¢ KOpoTKo3aMKHYTbIM POTOPOM MO KOMaHAaMm
oneparopa W/vnv curHanam ot 4aT4ymKoB.

1.1.2 L2 cooTBeTCTBYET KNUMaTUyeckomy ncrnonHeHuto Y kateropumn 2 no FOCT15150-69
(akcnnyaTaums B HeoTannuBaeMblX MOMELLEHUSX UMW MO HABECOM MpY TemnepaTtype
oKpykatoLLero Bosgyxa oT MuHyc 40 go nntoc 40°C).

1.1.3 CreneHb 3awmThbl L2 ot BoAbl M Nbinn-1P 21 no FOCT 14254-96.

1.1.4 Mo cnocoby 3aLWnTbl OT NOPaAXXEHNS ANEKTPUYECKMM TOKOM Npnbop COOTBETCTBYET
knaccy Il no TOCT 12.2.007.0-75 (n3genus, MMelomMe OBONHYK UMW YCUNEHHYHO
N30MSALMIO 1 HE UMEIOLLIME 3TIEMEHTOB AMsi 3a3eMIIEHUS).

1.1.5 L2 He oTHOCUTCS K CpeACTBaM U3MEPEHUS, HO UMEET TOYHOCTHbIE XapaKTEPUCTUKN
1 He TpebyeT obA3aTensHom cepTudrKaumm.

1.1.6 L2 He npepHasHayeHO ANS 3KCnfyatauun B YCrOBUSAX BO3OEWCTBUS B3PbIBO-,
NoXXapoonacHOW 1 arpecCuBHOM Cpeabl.

1.2 TexHUYeCKMe XapaKTepPUCTUKN
Tabnuua 1
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MPUNOXEHWE A LaTUMKNA TOK ..., 38
MPUINTOXEHWE B HeuncnpaBHOCTU 1 METOAbI UX YCTPAHEHWUS ... 39

KonnyecTtBo noakntoyaeMblx 4aTYMKOB 4
KonnyectBo cunoBbix KaHanoB 1
HomunHanbHoe HanpskeHne cunoson Lenu, B ~380
Yucno das 3
YacTtoTa Toka nuTatoLero HanpskeHus, Iy, 50 +2
HanpsixeHne nutanus, B ~160...270
HomMunHanbHoe HanpsxeHne uenen nutTaHna ~15
0aT4YMKOB YpOBHS, B

JonycTumble OTKNOHEHUSA NUTAOLWEro HanpsKeHNs +10

OT HOMWHanNbHOro 3Ha4yeHus, % -15

MakcumarnbHbIN n3MepsieMbln TOK, A :
- pgatumnkm Toka Tuna T03-90A (T2000:1)

100.0(125.0)

- AaTYUKM C YHUPULMPOBAHHBLIM TOKOBBIM BbIXOAOM 5A 600.0
MakcumanbHoe namepsemoe asHoe HanpsxkeHve, B 300.0
A6contoTHas NOrpeLlHOCTb N3MEPEHUST HANPSKEHUIA 1
TOKOB, %: 1,0
MoTpebnsemas mowHoCTb, BA, He Gonee
CeueHue nogkroyaembIx NPOBOAOB, MM2 0,2..1,5
CTteneHb 3awWmThl KOpnyca P21
[abapuTHble pa3mepbl, MM, He bonee 120x90x60
Macca, kr, He bonee 0,5

Cnocob mMoHTaxa

yCTaHOBKa Ha
DIN-penky 35mMm




1.3 MNabapuTHble M yCTaHOBO4YHbIE pa3mepbl

1.3.1 MabapuTHble pa3mepbl
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1.4 OpraHbl ynpaBneHus

Brnokun MPY>XUHHbIX
KNEeMMHbIX 3a>XNMOB

4-x paspsigHbIv
CBETOAMOAHbIN
VHAKUKaTop

CwrHanbHble CBETOAMOAb!
YPOBHS! XXUAKOCTH

CwurHanbHbIn
cBeToaunon
aBapunHon ~—|
cuTyauum

KHorka nepexopa
B PEXUM
nporpamMmmMunpoBaHus

CurHanbHbIN cBeTOAMNOA
“cyxoro” xopa

KHonka nepe6opa

pabounx napameTpoB

CurHanbHbIii cBeTOANOA,
BXxoda
“BHelwuHee ynpaBneHve”

CurHanbHblii CBETOANOL,
aBTOMaTUYECKOro pexuMa

KHonkun
BKITHO4EHUSI/OTKITIOYEHUSI

CwrHanbHbIN CBETOANOA aBuratens (B py4HoOM pexume)
BKIIOYEHMS ABUraTens

as

MapknmpoBoyH
Tabnuyka

Kpbiwwka Mpenoxpanntens FU2 uenu
3alWwmTHas yrNpaBrneHnsi KOHTaKTOPOM

Brokn Npy>KUHHbIX

KITEMMHbIX 3a>XMMOB B AOPpYyrnx NCNonHeHnsx npeaoxpaHnTenb

pa3melleH BHyTpu kopnyca L2), ans
foctyna K HeMy HeoGXOAMMO CHSTb
3aLLUMTHYHO KPbILLKY.



1.5 MapkupoBka

1.5.1 Ha Tabnuyke, npukpennieHHom k kopnycy L2, HaHeceHa MapkupoBKa, KoTopast
COOEPXKUT criegytolmne CBeAeHNs:

- HaMMEeHOBaHWe Unu ycrioBHoe 0603HaveHre Nnprubopa;

- TOBaprIIZ 3HaK Unn HammeHoBaHue nNpeanpuaTng - USrOTOBUTENA,
- cTpaHa - U3roToBuTElb;

- 3aBO/ICKOV HOMEp U3Aenus;

- MecsiL, U rof, U3roToBMNEHMS.

1.5.2 Ha tpaHcnopTHoM Tape HaHeceHa MapkupoBka rpy3a no NOCT 14192-96 n
KOHCTPYKTOPCKOWM AOKYMEHTauun NpeanpuaTus - U3roToBUTENS.

1.6 YnakoBKa, XxpaHeHue 1 TpaHCNopTUpOBaHue

1.6.1 L2 ynakoBbIBatoT B Tapy NpeanpusitTus - U3roToBUTensi.

1.6.2 L2 fOmKHO XpaHUTBLCA B YNaKoBKe NpeanpusaTUA-U3roToBuTenst B MOMELLEHUSIX C
€CTEeCTBEHHOW BEHTUISLMEN NPY TEMMepaType OKpyxatoLlero Bodayxa oT muHyc 50°C
no nnoc 50°C n oTHocuTenbHoW BnaxHocTM 98% npu 25°C Ha paccTosHUKU OT
OTONUTENbHBLIX YCTPONCTB HEe MeHee 0,5 M 1 Npu OTCYTCTBUM B BO3OyXe arpeCcCuBHbIX
npumecen.

1.6.3 T[lpu norpyske 1 TpaHCNOPTUPOBaHUM YNAKOBaHHbIX U3OENUN  OOMKHbI CTPOro
BbINONHATLCS TpeboBaHUA NpedynpeauTenbHbIX HAOMMCEN Ha SAUKax U He AOIKHbI
gonyckatbCcs TONMYKM U ygapbl, KOTOpble MOMyT OTPasvWTbCsl HA BHELUHEM BuAE U
paboTtocnocobGHoCTU Npubopa.

1.6.4 TpaHcnopTupoBaHne L2 MOXeT NpoM3BOAMUTLCA BCEMW BMAAMW TpaHcnopTa, B
KPbITbIX TPAHCMOPTHbLIX CPEACTBAX, MPU TPAHCMNOPTUPOBAHUN BO3AYLLUHBIM TPAHCMOPTOM
B OTannMBaeMbIX repMeTU3NPOBaHHbIX OTCekax. [lonyckaeTcs TpaHCMOopTMpPOBaHME B
cocTaBse nsgenun.

2 UICNOJNIb3OBAHUE
2.1 Mepbl 6e30nacHOCTU NpU NOAroToBKe K paboTte

2.1.1 Onepatopbl M cneunanuictbl MO OOCNYXUBaHWK U PEMOHTY L2 [OOMmXHbI
NPONTU MHCTPYKTAX MO TEXHUKE Be30nacHOCTM 1 N3y4nTb HacTosiee «PykoBoacTeo no
NpOrpaMMmMpPOBaHUION.

2.1.2 lMepepn ponyckom K pabote ¢ L2 obcnyxuBarolwmin nepcoHan AormKeH NPOwnTH
oby4yeHne, NHCTPYKTaX U aTtTecTaumo cornacHo TpeboBaHnsaM «[lMpaBun TEXHNYECKON
3KcnnyaTauum anekTpoycTaHoOBOK notpebuteneny» n «lpaBun TexHUKM Ge3onacHoCTH
Npw 3KCnyaTaLmm aNeKkTpoyCTaHOBOK NOTpebuTenemny.

2.1.3 Tlpy BbLINOMHEHUN PEMOHTHBLIX M HanagoudHbiX paboT, cuctema, B KOTOPOM
ycTaHoBneHo L2, gomkHa ObITb OTKMOYEHa OT NUTatoLLen CeTu, Mpu 3TOM AOMKHbI ObITb
NPUHATBI MePbl, UCKMOYaoLLMe BO3MOXHOCTb €€ BKITI0YEHUS O OKOHYaHMs paboT.

2.1.4 Cuctema, B KOTOPOMN ycTaHaBnmBaetcs L2, normkHa ObITb HAAEXHO 3a3eMrieHa B
cooTBeTcTBUMU C[1YD.

2.1.5 B cnyyae aBapuu unu HeucnpaeBHocTu L2 HeobGxoammo npekpatutb paboTty u
BbIKMIOYWUTb aBTOMaTUYECKMI BbIKIHoYaTernb AaHHOW YCTaHOBKMU B CUNIOBOM LLUKady.
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2.2 MNopgroToBKa n3aenusa Kk pabore

2.2.1 PacnakoBKy Npon3BOoANTb CO CTOPOHbI Hagnucun “BEPX” B crneaytoLlem nopsake:

- BCKPbITb YMaKOBKY,

- MPOBEPUTb HaNM4Me KOMMNEKTHOCTK.
B cnyyae obHapyxeHus kakux- Nnbo OedeKkToB WM HEKOMMMEKTHOCTU MOCTaBKM,
COCTaBUTb aKT M HaNpaBUTb ero 3aBO4Yy-U3roTOBUTENIO.
2.2.2 Tlpy MOHTaxe, aKchfyaTauuu, oOCAyXMBaHMM U peMoHTe L2 [OmXHbI
BbINOMHATLCA TpeboBaHua “INT3 n MNMTH anekTpoycTaHOBOK NoTpebuTtenen”.
2.2.3 K paborte ¢ L2 gonyckatoTcsa nuua, nmetowme gonyck He Huke Il no “MT3 n MNTH
3MNeKTPOYyCTaHOBOK MoTpebutenen” ans yctaHoBok Ao 1000 B v 03HaKOMIEHHbIE C
HaCTOSALLMM PYKOBOACTBOM.
2.2.4 MNepen Tem, Kak nogkntodatb L2, Heobxognmo ybeantbes B TOM, YTO YCTaHOBKA
MOSHOCTb0 06EeCTOYEHa.
2.2.5MopgkntoyeHne Npom3BoOaNTb COrMacHoO cxeMam anekTpuyeckum (Pasgen 3).
2.2.6 L2 cuntaetcs paboTOCMOCOOHbLIM, €cnvM MNocre BKMYeHUst ero B CeTb Ha
nHavkaTtope oTobpaxalTcs HasBaHue npubopa M HOMep Bepcuu MPOrpammHOro
obecneveHus.

2.3 OcCHOBHbIe NapamMeTpbl U XapaKTepPUCTUKU

+ 3agaHne MakcMmanbHOro ¥ MUHUMarnbHOrO TOKOB 3aLLMThl B 3aBUCMMOCTY OT TUNa
npumeHsiemoro anektpogsuratena ot 0.5 go 600.0 Amnep (M3meHsieTcs
nonb3oBaTenemM B yCTaHOBOYHOM MEHIO);

«  OTknoveHve gBuratensi Npy NOBbILLEHWUMN / MOHWXKEHUN 3a[jaHHOIO TOKa B TEYEHue
1...60 cekyHz;

« bBnokupoBka naMepeHus MycKOBOrO TOKa (U CUrHaNoOB [OATYMKOB YPOBHS MNpu
3anycke) Ha BpeMsi oT 1 8o 30 cekyHA (M3MeHseTcs nonb3oBaTenem);

» BnokupoBka BknoYeHUsA gsuratens npy HenpaBuNbHOM YepeaoBaHMKM Unu 06pbiBe
tas;

« OTkntoveHue apuratens npu obpbiBe Unu nepekoce as;

«  OTKnoYeHve aBuraTens Npu NoBbILLEHWUN W MOHUXEHUN CETEBOIO HaMNPSXKEHUS;

+ ABapunHoe OTKMOYEeHVMe [fBuraTens npu MpeBblleHWM BPEMeHM TanmMepa
NPOJOMKMTENbHOCTN paboThl 1...240 MUHYT (M3MEHSIETCA NONb30BaTeNem);

»  Bo3mMoxHOCTb 6GrOKMPOBKM paboThbl MPY YACTO BO3HUKAIOLLMX aBapUsIX;

» Hanuume gononHUTENbHbLIX TaMEPOB BKIMIOYEHUS/OTKITIOYEHUS, NpegHa3HaYeHHbIX
ONA  UCKNIoYEHUs MOXHOro cpabaTblBaHWS OATYMKOB YPOBHSA (O4aBneHus) npu
BO3MOXHbIX rnapoyaapax;

»  B0o3MOXHOCTb KackagHOrO BKIKOHYEHMS HECKOIMbKUX MPUOOPOB Ha OOHY MarncTpans;

- ABTOMaTtu4yeckoe NOBTOPHOE BKMIOYEHWe, He paHee YyeM vepes 1...60 MuHyT, nocne
cpabaTbiBaHUS 3aLLUThI;

« OTtobpaxeHne Ha CBETOAMOAHOM WHAMKATOpe 3HayveHunm paboyero TOKa,
HanpspkeHW No hasam, BpeMeHn HapaboTkv ABuratens unp.;

« OTobpaxeHne Ha CBETOOUOLHOM MHAMKATOPE KOAOB TPEX MOCHeAHMX aBapUnHbIX
CUTyaLWi, CIyYMBLUUXCS B aBTOMATUYECKOM PEXNME;

« CaeToamogHas MHAMKaLUSA COCTOSTHUS [ATYNKOB;

- 3BykoBas M CBETOANOAHASA UHAMKALNS PEXXUMOB PaboThbl 1 aBapUHbIX CUTYaLNIA;

» [Mogcyet BpeMeHn HapaboTKu (MOTOYaCk!) M KONMYECTBA MYCKOB 3NEKTPOABUraTens;
«  KOHTpOmnb AUCKPETHbIX AaTYMKOB YPOBHS(4aBMNEHMS) pa3nnyHOro Tmna;
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e [MutaHne uenen p[paTyMKOB OCYLLECTBMASAETCA MepeMeHHbIM TOKOM AN
3HAYUTENBbHOrO YMEHbLUEHUS 3MEeKTPOKOPPO3UN ANEKTPOAHbIX(LUThIPEBbLIX) AATHYMKOB
YPOBHS 1 NPENSATCTBYET OTIIOXEHUIO HA HUX COMNIEBOrO HaneTa.

e KoHTponb AononHMTENbHbIX BXOAOB: “BHELUHee” ynpaBneHuwe (paspelueHue
paboThbl);

« [uctaHumMoHHas nepegaya AWCKPETHbIX CUrHaNoB (Mepekrnovatolime KOHTaKTbl
pene K2) no BbiGpaHHOMY Monb3oBaTenem cobbITuio;

»  KoHTpornb 3amblkaHWs (YTEUKM) Ha KOPYC aneKTpoaBuraTens.

2.4 PEXMbI PABOTbI

2.4.1 Py4Hon pexum paboTbl

[0 scoumnseoncisO Mpn BkNtoYeHUM nutaHma L2 Ha
s L2 00 [npurp.] MHOMKATOpe KPaTKOBPEMEHHO
° vor e oTobpakaeTtcsi HasBaHue npubopa 1 Homep

= BepCcun nporpaMmmMmHoro obecneyeHus.
BmEr 1 SALIRE!

HaseaHue u moducpukauyusi npubopa

yerPomcTao
YIIPABIEHUS 1 SALNTEI

Bepcus 10

3aTeM npoucxoguT YTEeHME M3 IHEPrOHE3aBMCMMOW MaMsATM BCEX HEOOXOoUMbIX
OaHHbIX M MapameTpoB 3awuTbl. Ecrnv npousowen cb6oi AaHHbIX unu Kakue-nmbo
3Ha4YeHMs He COOTBETCTBYIOT JOMYCTUMbIM, TO MPOUCXOAUT Nepe3annchb BCeX AaHHbIX B
namsATH 3aBOACKMMM 3HaYeHnsaMn 1 L2 otobpasunt aBaputo “Er.0”. COpoc gaHHoM aBapum
onucaH B n.2.9 “ABapuiiHble CUTyaunn U X UHANKaUms”.

[lanee npoBepsieTca Hann4Me M NPaBUNbHOCTb YepeaoBaHMs NuTalLWmMx gas. Ecnu
oTcyTcTBYyeT ogHa u3 chas (U<50B) nnm obHapyxeHo HenpaBunbHoOe nx YepegoBaHue, Ha
MHOUKaTope 0TOGpasnTCsl COOTBETCTBYHOLLAA Murawollas Hagnucb C NpepbiBUCTBIM
3BYKOBbIM CcUrHamnom. Heobxoammo BLINOMHUTL MNPOBEPKY HanpsbkeHun a3 u
o6ecneunTb NX NpaBUbHOE YepeLoBaHNE.

Ecnn B yctaHOBOYHOM MeHto (Tabnuua 3) Pexum
3HaueHve n.19 “3agepxka nycka nocne nogaun 36091717%‘% =T [npcrp_]
MUTaHUA" OTIIMYHO OT Hyns, TO NPOM3oNAeT y S
3a4epKKa BKIoUYeHUs npubopa Ha 310 BpeMsi. -0 —
Ha wHaukatope otoGpasuTcs Mwuratolias
HagmMchb ¢ HassaHvem pexxuva “H AL T” n g’i:;:i::i:ig 12 [nporp.]
BpeMeHeM B CeKyHAaax A0 OKOHYaHus g LW 'E

< Hetowa ]
3adepXxKn. ,D,aHHbIVI pexnm BKITOYEeHUsA

e (o)
AR A
npedHasHa4deH Ona cutyauun, Koraa . o.o-.00 rmAmnEH RS

NPOMCXOANT OAHOBPEMEHHas nodada NUTaHUA  sadepwku
Ha HecKornbko noTpebuTenen.

|-|pl/l OOQHOBPEMEHHOM BKITHOYEHUM MOLHbIX HArpy3ok BO3MOXHa Mpocaaka
Hanps>XeHna nutaHnuAa, YTo MOXET Bbi3BaTb aBapMPlele cuTyauun. YcTaHoBKa pa3HbIX
3Ha4YeHnn BpeMeHN 3a4epXXKM Mo3BOSTUT NiiaBHO NOAKIMOYUTL BCEX ﬂOTpe6I/ITeﬂel7l KceTun
nocne, HanpuMep, ee nponagaHna n nocrnegyroLero BOCCTaHOBITEHUA.
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Ecnun B ycTaHOBOYHOM MeHK0 Gbin BbIOpaH pyvyHOWN pexuM, TO nocre oTobpakeHust
HasBaHus npubopa n Bepcum MO Ha mHaukatope BbicBeTMTCA cumBon “OFF” n L2
oxuaaet HaxaTtus kHonku “TTY CK” ans 3anycka anektpogsurartens.

N Ecnu B ycTaHOBOYHOM MEHIO aKTUBUPOBAH BXOA BHELLHETO

A A W ynpaBneHus (3HadeHve n.17 “Bxop BHelwlHero ynpaBneHus”

;‘ﬁﬂ +~'ﬂ] paBHoO 1), TO BKINtoYEHNE/OTKIIOMEHME aneKkTpoaBuraTens oyget

\V NPOUCXOAUTb NPU 3aMblkaHUW/pas3MbikaHny 3Toro Bxoga. Ecnu

= BXO[, HE 3aMKHYT, TO Ha uHAMKaTope oTobpasnTca MuratroLlas

S Hagnuck“-no-". KHonku “NMYCK” wn “CTOI” npu aTom
3a06r0oKNPOBaHbI.

Mocne HaxaTusa onepatopoM KHonku «MYCK» unmn 3ambikaHny 3a4eCTBOBaAHHOIO B
yCTaHOBOYHOM MeHl Bxopa “BHewHee ynpasneHue” E.Run, nposepsetcs
COMPOTUBIIEHNE M3OMNALMN ABUraTensl, 3HayeHne KOTOpPOW AOIMKHO ObiTb He Huxe 18
kOwm. MNocne atoro B TedeHne 0,5...1 cekyHAbl NpoBepsATca napameTpbl «[loBbieHne
HanpspkeHns ceTuy, «MoHWXKeHNe HanPSXXeHNs CETUY.

CocTtosiHMe gatymka “cyxoro” xoga NpoBepsieTcs B 3aBUCUMOCTU OT YCTAHOBINEHHOIO B
n.28 yCTaHOBOYHOIro MeHH0 3Ha4YeHnsi. OHO MOXET He NPOBEPATLCS, NPOBEPSATLCA BCeraa
N NPOBePATLCSA TOMNLKO NOCHe 3anycka ABuraTtens.

Ecnun Bce napameTtpbl B HOpMe, BKNOYaeTcs BbixogHoe perne (KoHTakTbl K1.1, K1.2),
BKITHOYalOLLiee KOHTAKTOP, 3anyckarolwmin asuratens. [ocne BKoYeHns perne B TedeHne
1...30 cekyHO (M3MeHsIeTCA nornb3oBaTenemM B YCTAaHOBOYHOM MeHK) L2 urHopupyet
MycKOBble TOKM U nepekockl. Nepen BKMOYEHWEM perne pas3aaeTcs KpaTKoBPEMEHHbIN
3BYKOBOW CUrHarn, npeaynpexpalroLlimn oneparopa O nNycke anekTpoasuratens. Ha
kHonke “MYCK” 3aropaeTcsi curHarnbHbI CBETOANOL, FOBOPSILLNA O TOM, YTO ABUraTenb
BKITHOYEH.

Ecnu npu oTcueTe BpeMeHn 6roKMPOBKKM MyCKOBOIO TOKa HanpsiXXeHne Ha nobon gase
ynagetr Hwxke 100B unu cpedHwuii notpebnsiembli TOK OydeT HWXKe YCTaBKu
“MuHMManeHbI TOK”, B TedeHne 2 unu 4 cekyHA npou3ongeT ObicTpoe aBapuiHoe
OTKIIHOYeHMe ABuraTens. 370 JOMNONHUTENbHas 3aLmTa npy obpbiee asbl.

MNMocne oTcyeTa BpemeHU OMOKMPOBKM MyCKOBOrO TOKa (BO BpeMsi oTcyeTa Ha
nHgukatope oTobpaxatotcs Oerywmne yepTtouku), L2 HenpepbiBHO BbluMCnseT
OeNcTBytoLMe(CpefHeKBaApaTUYHbIE) 3HAYEHNs1 TOKOB MO ABYM haszam aBwuratens,
KOTOpble [OOMXHbl NexaTb B npedenax ycTaBok MUHMMAarbHOIO M MakCumarbHOro
TOKOB, W BbIBOAMT Ha MHOMKATOP cpeaHee 3HadeHne Tokano ¢gaszamBu C.

Haxumas kHonky “BbIBOP”, BO3MOXHO

[nporp.]

BblBOP

npocMoTpeTb Bce [AOCTYnNHble paboune
napamMmeTpbl cTaHumu. Mpy oAMHAPHOM HaXKaTum
KHOTMKW KpaTKOBPEMEHHO OTOBPasnTCs HasBaHue
BbIBOAMMOrO NapameTpa, a 3aTeM ero s3HayeHue.

Mpw aBONMHOM HaxkaTum kHonku “BbIBOP” byaet
oToOpaxeH creaywwmin napameTp U Tak

nocnegoBaTenbHO Bce ocTanbHble. Ecnn B TeveHne 30 cekyHO nNpu BbIKITHOYEHHOM
asuratene(60 cekyHa Npu BKIKOYEHHOM ABUraTene) He HaxkuMmarnacb HY 0fHa KHorka, To
L2 aBTOMaTM4ecku nepenaeT K MHAMKaLumM NepBoro napameTpa - CpeaHuii ToK Nno AByM
cdazamBuC.

N
Heuzamerb 8Krto4eH
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B pyyHOM pexume COCTOsiHME [AaTYMKOB YPOBHS
BEPXHWI! YPOBE | WUTHOPUPYETCH, HO YPOBEHb XWOKOCTU WHAULMPYETCH
HUDKHII YPOBEN CcBETOAMOOAaMM Ha nepeaHen naHenu L2.

Cetogmoapbl oTobpaxaloT pearnbHbI YPOBEHb XUOKOCTH
cornacHo cpabaTtbiBaHMIO KOHTAKTOB BbIOpaHHbLIX 4aT4YMKOB B
n.3 yCTaHOBOYHOIO MEHIO .

B cnyyae HenpaBunbHoro cpabaTbiBaHUS BXO4OB

HenpasunbHoe
cpabambigaHue OaTHYUKOB YPOBHA OLU nbka He MHONLUNPYETCH, HO cBeTOoAMOObI
0amyukoe yposHsi YPOBHA HA4YMHAKOT MUraTb, CUTHaANM3NpPy4d 0 HeENCNpaBHOCTU.

Ecnu Ha 06bekTe He NpeagycMOTpeHa yCTaHOBKa AaTyrka “cyxoro” xoaa, To Anst paboThbl
CTaHLMN HEOOXOAMMO OTKITOUUTL €10 B yCTAaHOBOYHOM MeHH0 (B 11.28 “lNMpoBepka gatynka
‘cyxoro” xopga” 3apgatb 3HadeHue “0" - He nposepseTcs). MOXHO Takke 3aMKHYTb
oTpes3kom nposoga krnemmbl dS n COM Ha curHaneHom knemmHom 6noke (cM. Pasgen
3), BIPOTUBHOM Crly4ae NOCTOsAHHO ByaeT cpabaTtbiBaTtb aBapus Er.8 (cm. Tabnuua 4).

B py4YHOM pexunme KonmM4YecTBO 3aryCKoB B Yac 3reKTpoABUraTens He NpoBepseTcs u
He orpaHN4YnBaEeTCs.

B cnydae npeBbiweHns nnm NoHmwKeHna paboyero toka B TedeHue 1...60 cekyHn
(M3meHsieTca Nnonb3oBaTenem B yCTaHOBOYHOM MEHI0), OTKIOYaETCS pene KOHTakTopa v
L2 vHauumpyeT aBapuio. CurHanbHbI CBETOOMOL Ha NepefHen naHenu HadvHaeT
MuraTb, CUrHanmMaupyst o6 aeapuu, 3BYYWUT MPEPBLIBUCTLIA 3BYKOBOW curHan. Bpewms
cpabaTbiBaHus Opyrux aBapui (cMm. Tabnuuy 4) UKCMPOBAHO M U3MEHEHUID He
NOANEXNT.

B pyyHOM pexxnme BnokmpoBka paboTbl Npy YacTbiX aBapusiX HE UCNOMb3YyeTCs.
Mocne Haxatus kHonkn «CTOl» aBapusi Gyger cOpolweHa, Ha uHAMKaTOpe
oTtobpasutcs cumeon “OFF” n L2 6ynet oxuagaTs Haxatus kHonky «[TYCKy.
Ecnv aBapunHas cutyaums crnyuunacb npu 3amkHyToM Bxoge “BHeluHee ynpasnexue”,
TO Ana cbpoca aBapum HEOHBXOAMMO Pa3OMKHYTh 3TOT BXoA,. ABapus byaeT copolueHa.
Bce cnyuuBLumnecs B py4HOM pexrmMe aBapuvm B NaMaTu L2 He coxpaHaoTes .
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2.4.2 ABTOMaATUUECKUIN PeXUM pPaboTbl

Ll smrene O e Mpn BkNOYeHUM nuTaHma L2 Ha
et u MHOMKaATOpPeEe KpaTKOBPEMEHHO
oTobpaxaeTcs Ha3BaHue npubdopa n Homep
BEPCUM NPOrpaMMHOro obecneyeHus.
a= ... . \ HazsaHue u modughukayus npubopa
s H SIS Bepcus 110

3aTeM npoucxoguT YTEeHUE U3 3HEProHEe3aBMCMMOW MaMsTM BCEX HEOOXOoOauMbIX
OaHHbIX M napamMeTpoB 3awmTbl. Ecnu npowusowen cbo AaHHbIX UK Kakue-rmbo
3Ha4YeHUs He COOTBETCTBYHOT 4OMNYCTUMbIM, TO MPOUCXOANUT Nepe3aninchb BCEX AaHHbLIX B
namsTy 3aBOACKMMM 3Ha4YeHUsMU 1 L2 oTobpasuT aBaputo “Er.0”. COpoc faHHON aBapum
onucaH B n.2.9 “ABapuiiHble CUTyaunn U X UHANKaUMS”.

[anee npoBepsieTca Hanu4ne 1 NPaBUNbHOCTb YepeaoBaHus NuTaloLWmx gas. Ecnu
OTCYTCTBYET ofHa M3 a3 unm oBHaPYXXEHO HeMpaBUIIbHOE WX YepedoBaHue, Ha
MHOUKaTope 0TOOpasnTCsl COOTBETCTBYOLLAS Murawowas Hagnucb C NPepbiBUCTBIM
3BYKOBbIM CUrHamnom. Heobxoammo BbLINOAHUTE MNPOBEPKY HanpsbkeHun das u
obecneunTb UX NpaBUNbHOE YepeaoBaHue.

Ecnu B ycTaHOBOYHOM MeHio (Tabrmua 3) 360’2‘2’;%
3HadveHue n.19 “Sagepkka nycka nocne nogayu nycka HHLL— [nporp.]
nUTaHnA” OTAMYHO OT Hynd, TO NpoM3onaeT <0 —
—

3afepxKKa BKNoYeHNs npubopa Ha aTo BpeMsi.
Ha wuHaukaTope oTo6pasutca Murarwouias

Hagnucb ¢ HassaHuem pexumva “H AR L T” n

BpPeMeHeM B CeKyHaax 10 OKOHYaHWs 3aepKKu.

[aHHbIN PEXUM BKIIOYEHWUs NpeaHasHadeH ans  Bpems do
OKOH4YaHus

PXHMi YPOBEHE O
okHA# YPOBEHE O
s |yl []
sTomat ]
.

CUTyalUWn, Korga MpOUCXOAWUT OAHOBPEMEHHAs  sadepwku
rnofaya nuTaHus Ha HECKONbKO NOTpebuTene.

|-|pl/I OAHOBPEMEHHOM BKITHOYEHUM MOLLHbIX Harpy3ok BO3MOXHa npocagka
Hanps>XeHna nNnTaHnAa, YTo MOXET Bbi3BaTb aBapVII;IHbIe cuTyauun. YcTaHoBKa pa3HbIX

3Ha4YeHUNn BpeMeHN 3a4ep>XXKM MOo3BOSTUT NiiaBHO NOAKIMIOYUTL BCEX FIOTpe6I/1Teﬂel7l KceTun
nocne, Hanpumep, ee nponagaHua 1 nocnenyruero BOCCTaHOBIEHUA.

Ha nepeuHeVl naHenn 3aroputca CUrHanbHbIA CBETOAMNON,
aBTOMaTU4Y€eCKOro pexmnma paﬁoTbI. N
(o] "I \\74
\ ‘\\ CueHanbHbIl ceemoduod Ca I = = %p_]
5 asmoMamu4eckoeo pexuma o ,7 <\
pabomai —
Hem cueHana v .
‘BHewree yrpaenetue” vABREA g S

Ecnv B yCTaHOBOYHOM MEHIO aKTUBMPOBAH BXO[ BHELLHENO
ynpaBneHus (3HadeHne n.17 “Bxod BHeLLHero ynpasneHus”
YCT@HOBOYHOIO MEHK paBHO 1), TO mpouecchl Hanuea/cnvea
OyayT NPOMCXOAMTb TOMLKO NPY 3aMblKaHWUK 3TOrO BXOAA.

Ecnn Bxog He 3aMKHYT, TO Ha wuHAWKaTope oTobpasuTcs
Murarowas Haanueb “-no-" n L2 ByaeT oxunaatb ero 3amblkaHus.
CuenanbHbili ceemoouod  [Mpu ero 3aMblKaHUM 3aropuTCA CUTHarnbHbIA CBETOAMOA Ha

exoda “BHewHee
ynpaeneHue naHenu npmodopa.




DyHKLMA (HANUB UK ApeHax) BbiOMpaeTcs B N.2 yCTAaHOBOYHOIO MEHHO.

Tvn gaTyMkoB YPOBHA - N.3 YyCTAHOBOYHOrO MeHI. B kavecTBe OaTyMKOB YPOBHS
BO3MOXXHO MCMOMb30BaHNE 3MNEKTPOKOHTAKTHBIX MAaHOMETPOB JOObLIX MCMOMHEHWI UMK
OOMHOYHBIX [OaTYMKOB YPOBHS pas3NuMyHOro Tuna (MonnaBKOBble, MeMOpaHHble,
WTblpeBble 1 Np.). Ha nepegHen naHenn L2 HaxogdTcst cUrHanbHble CBETOAMOAbI,
nokasblBatoLLMe YPOBEHb XMUAKOCTM MO COCTOSIHWNIO KOHTAKTOB AAaTYMKOB YPOBHS. Hike
nokKasaHbl BO3MOXHbIE€ BapnaHTbl OTOBpaeHns ypOBHEN:

O zxww  Oba noealweHsl -

O s cmonb xudKocmu HUxe 0am4yuka H.y.

O zxuwm  Ceemumcs HUWKHUU YpPOBEHb -
BEPXHU/ YPOB @ uewn  cmonb xudkocmu Mexdy 0amyukamu yposHel
HIDKHA YPOBE @ = Oba 3aceeqeHbl -

@ v cmonb xudkocmu ebiwe 0amyuka 8.y.

n Oba muzatom -
et HerpasusibHoe cpabambieaHUe KOHMaKmos 0am4yukoe

CuTtyaums ¢ HenpaBuibHbIM cpabaTbiBAHMEM KOHTaKTOB AaTYMKOB BO3HWKaET U3-3a
HEeKOppeKTHOro BblIbOpa TuNa AartyvMka B YCTAHOBOYHOM MeEHHO (Hanpumep, B .3
YCTaHOBOYHOrO MeHK BblbpaH Tun pgatumkoB IKM-V, a B AenCTBUTENbHOCTU
yCTaHoBneHbl WTblpeBble). [lonyyaeTca cnegyiollee: nNpu OOCTUXEHUU XMUOKOCTbIO
BEPXHEr0 YPOBHS €MKOCTU KOHTaKT HUKHErO YPOBHS OOMKEH ObITb PA30MKHYT, KOHTaKT
BEPXHEro YPOBHS AOMKEH 3aMKHYTbCH (CM. N.2.5 “OneKTpoKOHTaKTHble MaHOMeTphbI”). B
OENCTBUTENBHOCTM Xe 00a LUTbIPEBbIX KOHTaKTa 3aMKHYTbI, YTO (OU3NYECKN HEBO3MOXHO
ana OKM-V. Kak Tonbko BO3HMKAET cuUTyaums C HenpaBwibHbIM cpabaTbiBaHWEM
KOHTaKTOB AaT4MKOB, Ha4YMHaOT MuUraTb CBETOAMOAbI YPOBHEW W 4depe3 4 ceKkyHabl
cpabaTtbiBaerT 3alumTa. [jBuratens OTKMOYAETCA U Ha MHOUKaTope oTobpaxaeTcs aBapus
Er.10. ABapusi cOpocuTcsi aBTOMATUYeCKM MOCre BOCCTAHOBMEHWUS CUrHANoOB C
AartyukoB. [laHHas aBapus MOXET BO3HUKHYTb Kak Npu HEMCNPaBHOCTU AaTYMKOB, TaK U
HeucnpaBHocTn Bxoga(BxogoB) L2. lMogpobHee o cnocobax ycTpaHeHus
HeucnpaBHocTel cMm. B NMPUNOXEHWMW B paHHoro PykoBoacTea.

BepxHuii

Hanune emkocTu
YPOBEHb

Ecnu B eMKOCTM cTONG XMOKOCTY BbILLE HUXHETO YPOBHS,
L2 nepexoauT Kk oxuaaHuio cnmea emMmkocTu. Ha nnigmkartope
0TOBPA3ATCA MUTaLLME HXKHUE HYEPTOUKN.

[e}eXeXe]

‘asTowar I

[~ OxudaHue
HUXHE20 ypOoBHsI

HwxHwuiA

Mocne OKOHYaHWSA CrBa eMKOCTM (CBETOAMObl YPOBHEN Ha yposere

nepeaHer naHenun L2 noraweHbl) nepep 3anyckom
AneKTpoaBuraTens NpoBepsieTCsl CONPOTMBIEHME U30MALUN
JBuraTtensi, 3Ha4eHne KOTOpOoK JOSMKHO ObITb He Hxe 18 kOM.
[Mocne atoro B TeveHue 0,5...1 cekyHObl NpOBepSIOTCA
napameTpbl “lNoBbilleHne / NOHWXKEHME HanpshKeHus cetun”,
nepekoc a3 no HanpPsHPKEHWUIO, KONTMYECTBO 3aMyCKOB B 4ac.
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CocTosiHMe gaTtumka “cyxoro” xoga NnpoBepsieTCsi B 3aBUCUMOCTUN OT YCTAHOBIIEHHOIO B
n.28 yCTaHOBOYHOIro MeHH0 3Ha4YeHmsi. OHO MOXET He NPOBEPATLCS, NPOBEPSATLCA BCeraa
N NPOBEPATLCSA TONBKO NOCHe 3anycka ABUraTens.

Ecnu Bce napameTpbl B HOpMe, BKIlO4aeTcs BbixogHoe pene (koHTakTel K1.1, K1.2),
BKIIOYatoLLee KOHTaKTOp, 3anyckatowmi asuratens. [locne BKNoYeHns pene B Te4eHne
1...30 cekyHn (M3MeHsieTCa Monb3oBaTerniemM B YCTAHOBOYHOM MeHK) L2 urHopupyet
MyCKOBbIE TOKWN 1 NEPEKOCHI 1 COCTOSIHME AATYMKOB YPOBHS. epen BkNtoYeHneM perne
pa3gaeTcs KpaTKOBPEMEHHbIN 3BYKOBOW CUrHasn, npegynpexgatrowui onepatopa o
nycke anektpogsuratens. Ha kHonke “MYCK” 3aropaetcsd curHanbHbIA CBETOAMOA,
FOBOPSILLUI O TOM, YTO ABUraTesb BKIHOYEH.

Ecnu npu oTcuyeTe BpemeHn BrioKMpOoBKM MyCKOBOMO TOKA HanpsixeHne Ha ntobow dase
ynagetr Humxke 100B unu cpegHwui notpebnsembii TOK OydeT HWXKe YyCTaBKu
“MUHUManbHBIR TOK”, B Te4eHne 2 unu 4 cekyHp, Npou3onaeT ObiCTpoe aBapuiHoe
OTKIOYEeHWe ABUraTens. To 4ONONMHUTENbHas 3alumTa npy obpbise dasbl.

Mocne otcueTa BpemeHW OrOKMPOBKM MyCKOBOrO ToKa (BO BpeMsi oTcyeTa Ha
nHavkatope oTobpaxatoTcs Oerywmne 4epTtouku), L2 HenpepbiBHO BblYUCHSET
AelicTeyowne(cpegHekBaapaTMyHbIe) 3HaYeHUs TOKOB No AByMm dhaszam ABuratens,
KOTOpble [OOMKHbl NexaTb B Npefenax ycTaBok MUHUMAarbHOrO Y MakCMmarbHOro
TOKOB, 1 BbIBOAUT Ha MHAMKATOP cpeaHee 3HavyeHne Tokano ¢asamBun C.

Haxnmas kHonky “BbIBOP”, BO3MOXHO

24 [nporp.] npocMoTpeTb BCe [O0CTynHble pabouune
napameTpbl cTaHumMu. Mpy 0AMHAPHOM HaxaTu

KHOMKM KpaTKOBPEMEHHO 0TOBPa3UTCs HasBaHKe
BbIBOAVMOrO NapameTpa, a 3aTeM ero 3HaYeHue.

Mpwn gBoMHOM HaxaTum kHonku “BbIBOP” 6yget
oToOpaxeH cnegywLWwMn napameTp U Tak

nocrnegoBaTenibHO Bce ocTanbHble. Ecnv B TeveHne 30 cekyHA Mpw BbIKHOYEHHOM
asuratene(60 cekyHa Npu BKNIOYEHHOM ABUratene) He HaxrManach HY 0gHa KHorka, To
L2 aBTOMaTMyecky neperaeT K MHaMKauum nepBoro napaMmeTpa - CpegHuin ToK Nno AByM
¢dazamBunC.

CpeaHui Tok

/
0 ' [
Toku no %asam B,C
) KonuyecTtBo 3anyckoB Apuratens
=) 5
—__I2.3 0
iC

2.4
HanpskeHve das A,B,C

N
[euzamerb eKrtoYeH

Bpemsi HapaboTku B Yacax U MUHyTax

152

Koabl nocnegHux ownbok
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B npouecce HanvBa NOCTOSIHHO BEAETCS KOHTPOIb TOKOB U HaMpshXeHWN, KOTopble
OOMKHbI NexaTb B npefenax ycTaBok, 3aaHHbIX B YCTAHOBOYHOM MeHH0. [pu Bbixoge
3Ha4YeHMWN 3a AuanasoH yCTaBOK B TEYEHUE 3a4aHHOI0 BpeMeHW, NPOM30MaEeT aBapuiiHoe
OTKIIOYeHVe anekTpoasuratens. Ha wHOukatope oTOOpa3nTCA KoA CryuMBLUENCA
aBapuu U BpemMsi 0O Credylollero 3anycka gpuratens. Takke B npouecce paboThbl
NnpoBepsieTCcsa COCTOsIHNE BXxoaa “BHeluHee ynpaBneHne” n coctosHne gatymka “cyxoro”
xopa (ecnu oH 3a4encTBoBaH B N.28 yCTAHOBOYHOIO MeHH0 L2).

Mpun HaNoONHEeHN EMKOCTM 10 BEPXHETO YPOBHS NPOM30MAET OTKIOYEHNE ABUraTENS U
L2 nepenpget Kk oxmgaHuio cnuea. Ha mHaukatope oTtobpassaTcs Murarolmne HkHue
YepToukun, ceeToamno Ha kHonke “MNMYCK” noracHer.

Knonku “MYCK” n “CTOI1” B aBTOMaTU4eCKOM peXMMeE 3abnoKMpPOBaHbI.
[ns 9KCTPEHHOro ocTaHoBa crefyeT MpedyCMOTPETb BO3MOXHOCTb ObICTPOro
OTKIOYEHMSA NTaHus Nnpubopa unv cunoBon annapaTtypsl.

XoTs npu onpoce COCTOSHWUS AAaTYMKOB YPOBHS MPOUCXOAUT bunbTpaumns NoXHbIX
cpabaTtbiBaHui (aHTUMOpebesr), Hepegku cnydau, Korga JIoXHble cpabaTbiBaHMSA
NPOUCXOOSAT B TeYEeHWe ANUTENbHONO BPeMeHW. JTO OLyTMMO MPOSIBNSETCA Ha
“‘ONWHHBIX” MarucTpansax, C MNpMMEHeHMeM B KavecTBe [JaTyuka YpOBHEWN
3MNEeKTPOKOHTAKTHOro MaHomeTpa. [mapoyaapbl, MPOUCXOASLLME MOCHE BKIHOYEHUS U
OTKIIOYEHVS ABuratens, AnuUTenbHOe BpeMsi [AalT NOXHble CUrHanbl YPOBHEMN,
BCMNeaCTBME Yero BO3MOXEH HexenaTterbHbI 3anyck/0CTaHOB NeKTpoaBuraTens.

Ona wvcknw4vyeHns Takux cuTyauum npenycMoTpeHbl YHKUUKM 3a4epKKu
BKITIOYEHUSA/OTKIMIOYEHNS ABUraTens.

Ecnun B n.21 “Tanmep 3agepku BKNHOYEHUSA” YCTAHOBOYHOTO MeHI0 L2 ycTaHoBUTb
HeHyrneBoe 3HaveHue BpeMeHu (B cekyHaax), TOo 3anyck ABuratens npov3onger vyepes
3TO BpPEMS NpU YCNOBUM NMOCTOAHHOIO COCTOSIHUSA YPOBHS XWAKOCTU. Ecnn B TedeHune
3TOr0 BPEMEHM COCTOSIHME YPOBHS M3MEHMTCS (Hanpumep, NpousoLuen ruapoynap,
ctpenka OKM nameHuna cBoe NonoXeHne n n3meHuna CocTosHMe KOHTaKTa, a 3atem
BEpPHYyMnacb K MCXOQHOMY MOSIOXEHMWIO), TO BPEMS 3a4€epPXKN BKNOYEHUS OBHYNuUTCS 1
3aHOBO Ha4HET OTCYET MOCMe BO3BpaLLEeHNsi CTPENKN B MCXOOHOE CoCcTosiHne. U Tak Ao
Tex nop, Noka He 3akoH4aTcs konebanHus ctpenku OKM. Kak Tonbko konebaHus cTpenku
npekpaTaTca M 3akoHYMTCA obOpaTHbIA oTcyeT Tanmepa, OyaeT 3anylieH
anekTpoasuratens. Bpemsi Tanmepa nogbupaetcs B 3aBUCMMOCTWU OT ASIUTENBHOCTU
rMapoyaapoB U MOXET focTuratb 3HadeHus 4o 180 cekyHa,.

AHanornyHo pabotaer “Tarimep 3agepxKku OTKINoYeHUs” (M.22 yCTaHOBOYHOTO MEHHO).
Mpn [OCTMXXEHNM BEPXHETO YPOBHS OTKITHOYEHME ABUraTensi NPoM3onNaeT Yepes BpeMs,
3afaHHoe B M.22 yCTaHOBOYHOTO MeHt. Ecnu npu oTcuyeTe 3aToro BpemeHu OyayT
konebaHus ctpenku OKM, nameHsitoLimne yposeHb, TO Tanmep obpaTHoro otcyeta byaet
Takke oOOHyNATbLCA U Nepe3anyckaTbCsl.

Mpun 3agencTBOBaHHLIX TakiMepax Ha MHOUKaTope oTobpaxatTcs Yepeayolmnecs
HaZANUCK BKIOYEHUS/OTKITHOYEHMS M BPEMS 10 3anycka/OCTaHOBa ABUraTens.

Badepxka nycka Bpewms 0o 3anycka Badepxka ocmaHosa  Bpewmsi 0o ocmaHoea
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Hepeaku cnyyam, korga nponcxoauT Nnepenve eMKOCTU, BCeacTBMe oTkasa O4qHOoro 13
[aT4MKOB YPOBHS (HanpuMep, Y4acTbl Criydan 3aMmep3aHuns AaT4MKOB BEPXHENO YPOBHSA Ha
BOOOHAMNOPHbIX GaLLUHSIX U, BCNEACTBUE 3TOr0, NEPENUB).

MckniounTb NnepenuBe B TakMx Criyyasix NOMOXeT TalMep NpoaomKUTENbHOCTY paboThl
(.20 ycrtaHoBO4YHOrO MeHwo). Ero 3agada - OTKNIOUMTL ABUratenb Mo UCTEYEHUe
3agaHHoro B N.20 BpemMeHn (B MUHyTax), ecnun He cpaboTan gaTymk BEPXHEro YPOBHS.
Tanmep 3anyckaeTcs BMECTE C BKIHOYEHMEM ABUraTens Nnpy Hanvmee/apeHaxe.

Ecnn patumk ypoBHS cpaboTan no BpeMeHu paHblue Tanmepa, TO Tanumep
OCTaHaBMMBAaETCA A0 CrieayoLLero BKNI0YeHNs ABuraTens.

Mpun cpabaTbiBaHUM Tanmepa ABuUraTenb OCTaHaBNMBAETCA W Ha WHAMKaTope
BbIBOOAUTCA NepemurmBarolimecs Hagnucu ¢ kogom owwunbkm Er.11 u BpemeHem
cnegytowlero BKItoveHus. locne OKoHYaHuA BpeMeHu Bblaepxku L2 nepexogut K
LUTaTHOMY pexvMy paboTb.

B npouecce paboTbl BO3MOXHO U3MEHUTL JIH060M NapaMeTp YCTAaHOBOYHOMO MeHo L2.
Mogpo6Hee 06 sTom onmcaHo B . 2.8 faHHoro PykoBogcTea.

Mpn HeobxoaMMOCTH, BO3MOXHO OFpaHNYnTb KONMYECTBO 3anyckoB ABurartens B Yac.
Onsa atoro B n.27 yCTaHOBOYHOrO MEHIO MNOMb3oBaTenb 3adaerT UX MakCcumarnbHO
ponyctumoe 3HadeHue. MNepeq 3anyckom L2 npoBepsieT TekyLlee KONMYeCTBO 3amnyCckoB
W, Npu ero npeBbleHnKn, GrnokMpyeT paboTy OO0 WUCTeYeHMs Tekyllero 4vaca (Mnm
NepeknioYeHnss Ha pyvyHoW pexuMm). Kaxabli 4ac Tekyllee KOnu4ecTBO 3amnyCcKoB
obHyngaetca. OrpaHudeHue KonmMyecTBa 3amnyckoB B Yac [EeWCTBYeT TOMbKO B
aBTOMAaTUYECKMX PEXMMax paboThbl.

Takke eCTb BO3MOXHOCTb OnokMpoBKM paboTbl Mpu 4YacTbix aBapusx. [lpu
BO3HUKHOBEHMM KakoW-nnbo aBapum noapsia Gonee, Hanpumep, 3-x pa3 B 4ac, L2
aBapuMHO OTKMIOYWT ABuratenb U 3abnokupyeT ero farnbHenllee BKIOYEHWE [0
BMeLLaTenbCTBa NOMb3oBaTensl.

MoppobHee 06 3TOM - CM. N.2.4.4 “ Vicnonb3oBaHWe 1 HAaCTPOMKa 3awuT”.

[OpeHax emKocTH

—
Pabota L2 npu gpeHaxe ngeHTnyHa paborte | TR R

npu HamueBe 3a MCKMYeHneM obpaTHoro |5 BeoxHuit
nopsiaKa BKITHOYEHUs/ OTKIOYeHWS ABuUraTens () p

YpPOBEHb
npn BMEHEHUN YPOBHA XNOKOCTU.

Mpy AOCTMXXEHUWN XKXMUOKOCTBIO BEPXHEro 5
YPOBHA Npou3oideT 3anyck ABuraTens.
Mocne Toro, Kkak YypoBeHb [HAOCTUTHET R

MWHUMAnbHOIO YPOBHS, ABuratens Oyget ) L} " =
ocTaHoBneH M L2 6ypetr oxupgartsb % T YpOBEHb ;
HanoNHEHNSA EMKOCTM [JO BEPXHETO YPOBHS. S

Tak e kak n npu Hanvee, BO3MOXHO WCNOMNb3oBaHUe (DYHKUUA 3a4epXKn Mycka,
OCTaHOBa 1 OrpaHnYeHns BpemeHn paboThbl.

OyHKUUKN 3adepKKM Nycka M OCTAHOBA aHanorMyHble C HanMBOoM, TanlMep

NPOAOIMKMTENBHOCTN paboThbl BKMOYAETCA BMECTe C ABuratenem u copacbiBaeTca npu
OOCTVKEHWMN HXKHETO YPOBHS.

Takke OOCTYMNMHO OrpaHun4yeHne Konun4yecrtBa 3anyckoB B 4aC U BO3MOXHOCTb
6J'IOKMpOBKVI pa6OTbI asuratend npunvacTbiX aBapudax.
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2.4.3 Pexxum paboTbl No TaMmepy (M AaTYMKY HUXKHETO UITM BEPXHEro YPOBHS)

[aHHbIV pexxumM NpedyCcMOTpeH A5t TaKMX YCIOBUI, Iae YyCTaHOBKa AaTymka BEPXHETO
YPOBHSI HE MPEACTaBNSETCH BO3MOXHbLIM (Hanpyumep, Ha BOAOHAMOPHbLIX GallHSAX npw
CUIbHbLIX MOpO3ax MPOUCXOAMT ero  obmep3aHue W, COOTBETCTBEHHO, OTKa3), a
ncnonb3oBaHWEe 3NEeKTPOKOHTAKTHOTO MaHOMeTpa 3aTpyAHEeHO Mo  Kakum-nnobo
npvymMHam. B aToMm crnydae ycTaHaBnMBaeTCsl BCEro OAMH OATUYMK HUXKHErO YPOBHS, MO
cpabaTbiBaHUIO KOTOPOro MPOMCXOOMT Hanue/OpeHax €eMKOCTM B TeyeHue
HeobX0AMMOrO 4151 HAMONTHEHMS UITN OCYLLEHMSI BpEMEHW. BTOpPOR AaTUMK YPOBHS B 3TOM
pexume He ucnornb3yeTcs. OYHKUUS HanvBa UK ApeHaxa BblOUpaeTcsl YyCTaHOBKOM
HY>KHOIO 3Ha4YEeHUS B . 2 yCTAHOBOYHOTO MeHto L2.

Mpu HanvBe UCMNoNb3yeTcs BXOA AaTUMKa HKHETO YPOBHS, MPUY ApeHae - BXod AaTymka
BEPXHETO YPOBHS.

QpeHa)K

[atunk
BEpXHero
YPOBHS!

[} BEPXHMI YPOBEHE O
o eren0 | 3 0 [nPDrP.] Mpn BkMOYEHUM nNuTaHusa L2 Ha
° . ) MHOMKATOpe KPaTKOBPEMEHHO

oTobparkaeTcst Ha3BaHWe npubopa u Homep
o BEpCUM NporpamMmmMHoro obecneyeHus.

\ HaseaHue u modugpukayusi npubopa
Bepcusi [10

~. 1Y

Aetomar (]

L2 . omero

vers
YIIPABIEHHS M SALUNTE!

3aTeM nMpoucxoouT YTEHME U3 3HEPrOHE3aBMCUMMOW MamMsATM BCEX HEOOXOOUMBbIX
OaHHbIX U MapameTpoB 3awwmTbl. Ecnn npowusowen cboi AaHHbIX UM Kakue-nmbo
3Ha4YeHUs He COOTBETCTBYIOT AOMYCTUMbIM, TO NPOMCXOAUT Nepe3anucb BCex AaHHbIX B
namsiT1 3aBOACKNMU 3HaYeHnsaAMY 1 L2 otobpasuT aBaputo “Er.0”. Copoc gaHHOM aBapum
onucaH B n.2.9 “ABapuiHble CUTyauumn n X UHguKaums”.

[anee npoBepsieTca Hanuyne 1 NPaBuUbHOCTb YepeaoBaHus nutaowmux das. Ecnm
OTCYTCTBYEeT oAaHa M3 a3 unu obHapyXeHO HenpaBurbHOE WX YepedoBaHue, Ha
MHAMKaTOpe OTOOpasvMTCA COOTBETCTBYKOLLAS Murawwasi Haanucb C MNMPEepbIBUCTbIM
3BYKOBbIM curHanom. Heobxogumo BbIMOMHUTL MPOBEPKY HanpskeHwu a3 u
obecneunTb NX NPaBUbHOE YepefoBaHue.

Ecnu B ycTaHOBOYHOM MeHI0 3Ha4yeHue n.19 “3agepkka nycka nocne nogayun nutanms”
OTMMYHO OT HyNs, TO NPOM3ONAET 3a4epiKka BKNoYeHUs npubopa Ha 3to Bpems. Ha
nHamKaTope oTobpasnTcs Murarollas Hagnucb C Ha3BaHMEM peXxrMa U BPEMEHEM B
CceKyHAax A0 OKOHYaHWs 3a0epXK.
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. .
Ha nepegHen naHenn 3aroputcAa CurHanbHbIM CBETOAMNOA
aBTOMaTN4eCKOro pexunma paﬁOTbI. A
AN
(o] T~y -

\ ) o :{n-arp]

it [~ CueHanbHbili ceemoduod Lo 7 ~N

\ asmomamuyeckKoeo pexuma oo ]
pabomei Hem cueHana =

“BHewHee ynpaesneHue” YTIPABIENIA W SAUTS!

Ecnu B ycTaHOBOYHOM MEHIO aKTUBMPOBAH BXOA BHELLHENO
ynpaenexus (3HadeHve n.17 “Bxopg BHelUHero ynpasneHus’”
YCTaHOBOYHOIO MEHIO paBHO 1), TO Npouecchl Hanuea/cnuea
OyayT npoucxoamuTb TOMbKO MPWU 3amblkaHWM 3TOrO BXoAa.
Ecnn Bxog He 3aMKHYT, TO Ha MHAMKaATOpe OTOobpasnTcs

3 murawmowas Hagnucb “-no-" n L2 Oymer oxupatb ero
Cue”a”kg)’fggac‘fgzzgou‘jzgz 3amblkaHus. Mpy ero 3aMblkaHUM 3aropPUTCS CUTHAMbHbIN
ynpaeneque ~ CBETOAMOA HA NaHenu npuodopa.

®PyHKUMA (HAnUB UK OpeHax) BeibnpaeTcs B N.2 yCTaHOBOYHOTO MEHHO.

[anee npoBepsieTCs COCTOSHME AaTyvKa BEPXHEro (4N ApeHaxa) U HMKHEro
(ansa HanuBa) ypoBHS.
A) Mpu HanuBe. Ecnu gatyvk B pa3oMKHYTOM COCTOSIHWMM, YTO O3Ha4aeT OTCYyTCTBME
XWUAKOCTU B EMKOCTU, TO NMPOUCXOAUT BKIIIOYEHWE ABuratensi Hacoca Ha Bpems oT 1 Ao
180 MUHYT (M3MeHSIETCS Monb3oBaTenemM B yCTaHOBOYHOM MeHI0). Bpemsi HanonHeHns
KOHKpeTHOW emKocTM nogbupaetca npobHbIM nyTeM B pyvyHOM pexume. [locne
OKOHYaHusi BpeMeHun Hanvea L2 6yaet oxmaatb pasMblkaHust AaTymKa HUKHErO YPOBHS,
M nocne aToro cHoea OyAeT NOBTOPATb LMKNbl Hanvea. [locne OKOHYaHWSA BpeMeHu
Hanuea Ha UHAMKaTope ByAyT OTOGPaKeHbI MUraKoLLME HUXKHUE YePTOYKMU.
B) MNMpu pgpeHaxe. Ecnu gatyvk B 3aMKHYTOM COCTOSIHUW, YTO O3Ha4YaeT 3anoriHeHne
€MKOCTU, TO MPOUCXOAMNT BKItoYeHWe Auratens Ha spems oT 140 180 MUHYT.

Bpems ocylueHUs KOHKPETHOM eMKOCTM noabupaeTrcss NpPoOHbIM MyTeM B PyYHOM
pexume. Nocne oKoHYaHUsi BpeMeHu crivea L2 Oyner oxvaatb 3amblkaHus gatdvka
BEPXHEr0 YPOBHS, M MOCIEe 3TOro CHoBa byAeT MOBTOPSTh LIMKIbI CMBA.

Mepen 3anyckoM 3neKkTpoaBMraTens MNpPOBEPSETCS CONPOTUBIIEHME U30NSALMM
asuratens, ‘lloBbilleHne / MOHMXEHME HanpshkeHuss cetu”, nepekoc a3 no
HanpsPKeHUHO, KONMYECTBO 3amnyckoB B Yac. ocrne 3anycka L2 HenpepbIBHO BbIYMCISET
JencTeylowme(cpegHekBagpaTyHble) 3Ha4YeHUs TOKOB Mo ABYM (pasaMm ABurartens,
KOTOpble [OOMXKHbl NeXxaTb B npefenax ycTaBoK MUHUMAarbHOrO M MakCMmarbHOro
TOKOB, 1 BbIBOAUT Ha MHAMKATOP cpeaHee 3HavyeHne Tokano asamBun C.

Bpewmsi, npowedwee

BEPXHA YPOBEHS O |
AT vronens O = ¢ MoMeHma 3arycka
cyxon xon O 3
BHEWHEE YPABNEHNE O

astomar [l
Bpewms, npoluesLiee ¢ Havana uukna
Hanuea/cnMBa MOXHO MOCMOTPET,
cyxoi'xon Q
sveunce yeasnEne O HaxaB kHorky «[MYCK», Bpemsi go

M OKOHYaHWA HanuBa/cnvBa - HaXaB
‘ L2 eroseme kHonky «CTOlMy.

sepxiun veosens O

ABAP MK YPOBEHE O

Ocmasuweecsi pemsi pabomei
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Haxnmas kHonky “BbIBOP”, BO3MOXHO NMPOCMOTPETb BCE AOCTYMHble pabouve
napameTpbl cTaHuun. MNMpu oguHAPHOM HaXXaTuM KHOMKU KpaTKOBPEMEHHO O0TobpasunTcs
Ha3BaHWe BbIBOAUMOrO NapaMeTpa, a 3aTeM ero 3Ha4deHue.

Mpwn gBoNMHOM HaxaTum kHonku “BbIBOP” BygeT oTobpaxeH cneayowmii napameTp u
Tak nocnegosaTenbHO Bce ocTanbHble. Ecnn B TedeHne 30 cekyHA Npu BbIKMOYEHHOM
apuratene(60 cekyHA Npy BKITKOYEHHOM ABUraTerne) He HaxnuMarach HM ogHa KHorKa, To
L2 aBTOMaTmyecku nepenaeT K MHanKauum nepBoro napamMmeTpa - CpeaHnin ToK No dpasam
BucC.

CpegHuii ToK

.
]
@ =y
Tokn no dasam B,C
]

—— 123
I :
—_ 2.4

BpeMﬂ Hapa60TKl/I B Hacax N MUHyTax

N3 pononHuTenbHbIX OYHKLMIN B 3TOM pexunme OOCTYMeH Tanmep 3adepxku
BKINIOYEHUS (N.21 yCTaHOBOYHOTO MEHI0).

Mpn HeOBXOAMMOCTH, BO3MOXHO OFPaHNYUTb KONMYECTBO 3anyCcKoB ABWrartensi B Yac.
Ona atoro B nN.27 yCTaHOBOYHOINO MEHIO MOMb30BaTeNb 3afaeT UX MakcuMarbHO
ponyctumoe 3HaveHwue. lNepeq 3anyckom L2 npoBepsieT TekyLlee KOonM4ecTBO 3amnyCcKoB
W, Npu ero npesbleHnn, GrnokupyeT paboTy A0 WUCTeYeHus Tekyllero 4vaca (Mnm
NepeKnoYeHNss Ha pyvyHOW pexum). Kaxabli 4ac Tekyllee KOnu4ecTBO 3amnyCcKoB
o6Hynsaetca. OrpaHuM4eHue KonmMyecTBa 3arnyckoB B Yac [EWCTBYET TOMbKO B
aBTOMaTUYECKUX peXxmmax paboThbl.

EcTb BO3MOXHOCTb BroKMpOoBKKM paboTbl ariekTpoaBuratens npu YacTbix aBapusix. [Mpu
BO3HMKHOBEHUW KakoW-nnbo aeapuu noapsig Gonee, Hanpumep, 3-x pa3 B vac, L2
aBapuHO OTKIIYMT ABUraTenb W 3abnokupyeT ero AarnbHeillee BKIYEHME [0
BMeLLaTeNbCTBa Nonb30oBaTens.

Mogpo6Hee 06 atom - cm. n1.2.4.4 “ Acnonb3oBaHWe 1 HAaCTPoMKa 3aLmT”.
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2.4.4 Wcnonb3oBaHWe N HacTpPOMKa 3aLmT

B L2 ncnonbayetcsa Ao 15 pasnuyHbIX BUAOB 3aLUMT, YaCTb KOTOPbIX HACTanBaeTCs B
YCTaHOBO4YHOM MEHIO. Hwuxe npnuBOoANUTCA KpaTkoe OornncaHue OCHOBHbIX 3alUT U UX
HacTpowiKa.

a) 3awmThbl NO HanpsiKeHUto

Llenb gaHHOM rpynnbl 3aWwmT - OCTaHOBUTb paboTy MCMOMHUTENBHOIO MexaHu3ma
npv HeyOooBMETBOPUTENBHOM KavecTBe nuTatolern cetu. Bknovaet B cebs: KOHTPOmb
YepepoBaHusa das, KOHTPOIb 0OpbIBA OQHOWM MM HECKOMNbKMX a3 1 BbIXOL, 3HAaYEHWN
HanpspkeHW pas 3a yCcTaHOBMNEHHbIE NONb3oBaTenemM rpaHnLbI.

HenpaBunbHoe YepenoBaHue NN oopbIB O4HOW (MU HECKONbKKMX) chas.

lMpoBepsieTca nocne nogayn nutaHus. B cnyyae HenpaBunbHOro YepenoBaHus as
UM MOHWKEHHOTO HamnpsiXeHWst Ha OOHOM WUnn Heckonbkux pasax(<50 B) pabota
asuratens 6nokmpyetcs. [T0OCTOSHHO aKTUBHO U He TpeBbyeT HaCTPONKM.

[oBbilWeHNe NN NOHWXKEHNE HanpPSXXEeHUA HUXe 3afaHHOro, nepekoc ¢as no
HanpsXeHUIo.

lMpoBepsieTca nepen BKNOYEHMEM ABUraTens u Bo Bpems ero pabotbl. B cnyvae
BbIXO[a 3HAYEHUN HanpPsPKeHWS U3 3a4aHHOro Mosfib3oBaTeneM AvanasoHa Unu npu
MPEBLILWEHNM 3HAYEHUS1 MepeKkoca B BOMbTax, ABUraTerlb aBapuAHO OTKIHOYAETCS.
3HadeHuns ycTaBok 3agatotcd B n.8, n.9, N.26 yctaHOBOYHOro MmeHto(cm. Tabnuua 3).

lMpn ycTaHOBKe 3Ha4YeHWW MaKCUMMarbHOrO W MWHUMArbHOIO Hamnps>KeHUn
pekoMeHAyeTcs He BbIxoanTb 3a rpaHuubl +10...-15% oT HoMMHanbHoro 3HayeHust 220
B. Npu 3agaHnmn HyneBoro 3HayeHus B NyHKTe “lNepekoc a3 no HanpspkeHuo”, 3awmTa
OT nepekoca byaeT OTKMoYeHa.

6) 3awmThl N0 TOKY

Llenb aaHHOM rpynnbl 3alMT - OCTAHOBUTL PaboTy MCMOMHUTENBHOrO MexaHu3ma
npu KPUTUYECKOM W3MEHEHWM TOKa Harpy3ku Unu npu 3HadmMTenbHoOM AucbanaHce
(nepekoce) TokoB pas. BkntoyaeT B cebs: KOHTpOsb NoTpebnsaemoro Toka, Nepekoc no
TOKy. ABapuiHOE OTKITIOYEHME Harpys3ku NPoOMCXoauT B Criyvae Bbixo4a 3HAa4YEHUA TOKOB
3a YCTaHOBIEHHbIE NONb30BaTENIEM rPaHULbI.

MoBbIWeHNe N1 NOHMKeHUE ToKa HMXKe 3aJaHHOro, Nepekoc ¢as No TOKy.

MpoBepsieTca nocrne 3anycka ABuratens v Bbixoda ero Ha pabounin pexunm yYepes
3afjaHHoe nornb3oBaTtenem BpemMsi. B TeyeHnne aToro BpemeHu (Bpemsi BROKMPOBKM
MyCKOBOrO TOKa) 3alimMta Nno mMakcumanbHOMY TOKY M nepekocy a3 OTKIoveHa ns-3a
OonbLUMX MYCKOBBLIX TOKOB, KOTOpble MOryT MPUMBECTU K JIOXHOMY cpabaTbiBaHMIO
3awuTbl. [locne oKoHYaHUsi pasroHa ABWraTtensa 3TWU 3aWWUTbl HayYMHaKwT
dPYyHKLMOHMPOBATb.

B cnyyae Bbixoga 3Ha4YeHW Toka U3 3a4aHHOro NoNnb3oBaTenem guanasoHa unm npu
NPEBbLILLEHNN 3HAYEHUsI NMepekoca B MpoLeHTax, ABuratefl aBapunHO OTKYaeTcs.
3HayeHuns yCTaBOK TOKOB 1 Nepekoca 3agatotcsi B 1.6, n.7, N.10 ycTaHOBOYHOIro MeHto L2
(cm. Tabnumua 3). Mpw 3agaHum HyneBoro 3HadeHus B nNyHkTe “lepekoc a3 no Toky”,
3aLUmMTa OT Nnepekoca byaeT OTKM4YeHa.

B ycTaHOBOYHOM MEHI0 3Ha4YeHMe MWHMMAasIbHOTO TOKa pekoMeHAyeTca 3aaaTb Ha
10...15% Hwnxe pabodyero Toka, MakcumanbHoro Toka - Ha 10...15% Bbiwe.

Bpemsi GrokvMpoBKM MyCKOBOro TOKa (Bpemsi pasroHa [ABuraTtens) 3apaetcs
WHAVBUAYaNbHO ONS KaX4oro mexaHvwama. [ns ogHux ABuraTtenen aToT MHTepBan
cocTaBnseT 1...2 cekyHAbl, AN APYTUX, HANPUMEP, BbITSHKHbIX BEHTUNATOPOB, OH MOXET
pocturatb 30 cekyHa 1 gonbLue. 18



KoHTponb notpebnsiemoro asuratenieM Toka sIBNsieTCS OAHUM M3 rMaBHbIX MapamMeTpoB
3aLLUTbI, M0 HACTPOiKA BIMOSHAETCS CrieayoLyM 0bpasom:

e B PY4YHOM pexume HaxaB kHonky “[MYCK” BknioumTe ABurartenb U AOXANTECH
OKOHYaHMA BpEeMeHM ero pasroHa (Ha wHAWKaTope BO BpeMsi pasroHa
oTobpaxatotcs beryLime yeptouku). Nocne pasroHa Ha nHaMKaTope otobpasnTcs
cpeaHuii NoTpebnsemblli TOK ABUraTens B amnepax;

* MpoBepbTE HanpaBeHne BpalleHus Bana Hacoca (asuratens), npu obpaTtHoMm
BpaLLEHUN BbIKNIOYUTE MUTaHME CTaHUMM U U3MEHWUTE MOoCreaoBaTeNnbHOCTb
NOAKINOYEHNSA NPOBOAOB ABUraTensi K KOHTaKTopy;

e OTPErynupynTe 3agBwxKor paboyne napameTpbl Hacoca Arnsi ero HopMarbHOMN
paboTbl 1 3anOMHUTE oToOOpaxkaemoe L2 3HayeHne cpegHero Toka;

e HaxaB kHonky “CTOIlN” BbikntouMTE ABMraTerns;

e 3anguTe B pPEXMM MpPOrpaMMMpOBaHMS U YCTaHOBUTE 3HaYeHWe napameTpa
“MakcumaneHbin Tok” Ha 10...15% Oonblue cpegHero 3HadeHusi, KoTopoe Bbl
3anomMHuUNK, a 3HavyeHne napametpa “MuHumaneHbii TOK” Ha 10...15% MeHbLue.
310 GyayT rpaHuubl cpabaTtbiBaHMs 3alUTbl NPU Neperpyske UM Hegorpyske
asuratens. Wcnonb3ya 3awmnty “MuHMManbHbIA TOK'(HeOorpyska), BO3MOXHO
oTcrneauTb paboTy Hacoca “Bcyxyto”, korga pabounii Tok Hacoca nagaeT 4o Toka
XOnocToro xofda Asuratens. OT0 OCOOEHHO akTyanbHO B Cry4vasx, Korga
HEBO3MOXHO 3aeMCTBOBAaTh AAaT4UK “Cyxoro” xoga.

Tak kak 3aBOfCKMe YCTaBKM TOKOB 3almT L2 MoryT He coBnafatb C pearbHbiM TOKOM
MCMonb3yemMoro anekTpoasurartens, To npu pabote BO3MOXHO cpabaTbiBaHMe 3aluThbl
no Toky 4epes 5...60 cekyHa nocne pasroHa. Ecnv BpemeHn oo cpabaTtbiBaHWs 3aluThbl
He xBaTaeT AN BblBOAA Hacoca Ha pabounmi pexuM, TO HeobxoauMmo 3alTh B
YCTaHOBOYHOE MEHI0 W 3adaTb 3HayeHust «MuHUMarnbHbIA TOK» - HyneBoe, a
«MakcumanbHbI TOK» - 3aBeJOMO DorbLLUe, YeM CPeaHWI TOK, KOTOPbIN Bbln 0TOGpaxeH
Ha MHOMKaTOpeE NpY Py4YHOM 3arycKe.

B) BrniokupoBKa paGoThl MPK 4aCTO BO3HMKAIOLUX aBapusAX

B psige cnyyaeB HeO6GX0AMMO aBapUMMHO OCTAHOBUTbL MEXaHU3M U NpeaoTBpaTUTb ero
JanbHenllee BKMOYEHWE MpW, HanpuMmep, NoApsiA BO3HMKaKLWeEn asapum no
neperpyske.

B n.18 ycrtaHoBo4yHOro MeHto “Kosiuvecmeo aeapuli @ 4ac Onsi 6/10Kupoeku”
yCTaHOBUTE KONMMYECTBO BO3HMKAIOLLMX aBapuii B TedeHne yaca, Hanpumep 3. Tenepsb,
npu NoBblleHUN paboyero Toka ABuratensi Bbllle yCTaBku “MakcuManbHbIi TOK Tpu
pasa B Te4yeHuMe uvaca, L2 aBapuiHO OTKMYMT ABUratenb WU 3abrnokupyet ero
AanbHelLlee BKNoYeHWe A0 BMeLlaTenbCTBa nonb3osatens. [1py AnuTensHoM Haxkatum
kHonkm “CTOIN” gaHHas aBapus 6yaeT copolueHa.

Takke gaHHasa 3almTa Heobxoamma npu paboTte 6e3 gaTumka “cyxoro” xoga. Ecnu,
HanpumMep, B CKBaXXKMHe 3aKkoH4YMnacb Boaa, L2 otcnegut a1o no cpabaTtbiBaHMIO 3aluThbl
no MUHMMarbHOMY TOKY (Hedorpyska ABuraTens) unv cpabatbiBaHWUO gaTymka “cyxoro”
xoga. [locne oOkoHYaHWs BpeMeHM BbIOEpPXKM nocne “cyxoro” xoga L2 Oyget
npegnpuHMMaTh NOCTOSIHHbIE MOMbITKU 3anycka Asuratens. Ecnu Bogbl HET AnuTenbHOE
BpeMsi, Hacoc OygeT 3anyckatbca “Bcyxyt” u yepe3 20...25 cekyHO aBapuiiHO
OTKITHOYATbLCH, YTO NPUBEAET K €ro ObICTPOMY OTKa3Yy.

Mpu AnNUTENBHOM NPOCTOE HACOCOB BCTPEYAIOTCS CrlyyYan UX 3aBO3AyLUMBaHUSA U3-3a,
HanpuMmep, HerepMeTUYHOCTU YMMOTHEHWA WM BPEMEHHOro nponagaHus BOAbl B
nuTaroLwer marnctpanu. Ecnv Hacoc He camoBcacbiBaoLLmiA, HeobxoamMmo 6rnoknpoBaTb
ero paboTy B TakUX CUTyaLuUsiX.
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YcTaHoBneHHble B L2 napameTpbl 61OKMPOBKKU MCKMtoYaT BbIXO4 Hacoca u3 cTpos. Mpu
3aB03ayLUMBaHMM cpaboTaeT 3awmuTa Nno MUHUManbLHOMY TOKY U, NP €e BO3HUKHOBEHMWM
nogpsa 6onee, Hanpumep, 3-x pa3 B 4ac, pabota Hacoca OyaeT 3abnokupoBaHa 40
BMeLLaTeNbCTBA Nofb30oBaTenNs.

BriokupoBka BbINONHSETCSA ANS aBapuiA:

¢ MOBbILLIEHNE/NOHWKEHNE HAaNPSXKEHUS, Nepekoc das Mo HanpsKEHWIO;
e MOBbILIEHNE/MOHMKEHME TOKA, NepeKoc a3 no TOKy;
« cpabaTbiBaHMe AaT4ymKa “cyxoro” xoaa.

r) KoHTponb AUCKpPETHbIX AaTYNKOB YPOBHS

B cBA3n ¢ TeM, YTO UCNPaBHOCTL Lienen AUCKPETHbIX OaTYMKOB YPOBHSA MPOBEPUTH
3aTpygHuTEnbHO, B L2 BBEAeHa nornyeckas npoBepka COCTOSHUSA AaT4MKOB BEPXHEro U
HWXHEro ypoBHeNn.

B npouecce HanvBa unu cnvBa U3MEHEHNE YPOBHS XXUAKOCTU B EMKOCTU NPUBOAMT K
nocrnefoBaTenbHOMYy cpabaTbiBaHUIO AaTYMKOB HWXKHETO W BEPXHEro ypoBHeW. Tun
KOHTaKTOB [OaTuYMKOB onpegenserca nomnb3oBatenem B n.3 "Tun gaTyMkoB YpPOBHS”
YCTaHOBOYHOIO MEHI0 1151 KaXA0ro AaTvmka HanBuayansHo.

Hanpumep, ana OKM wucnonHeunss V (HWXKHWA - H.3., BEPXHUMW - H.O.)
nocrnenoBaTenbHOCTb CpabaTbiBaHMSA Takas:

- PV OTCYTCTBUW AABIEHNS: KOHTAKT H.Yy. 3aMKHYT, KOHTaKT B.Y. PA3OMKHYT;

- AaBreHue BblLLe H/XHEWN YCTaBKN:- KOHTaKT H.Y. PA30MKHYT, KOHTaKT B.Yy. PA30MKHYT;

- AaBreHue Bbllle BEPXHEN YCTaBKM:- KOHTAKT H.Y. PA30MKHYT, KOHTAKT B.Y. 3aMKHYT.
Jlioboe ppyroe cocTosiHME KOHTAKTOB(Hampumep, 00a 3aMmkHyTbl) U3NYECKU
HeBo3MOXHO anst AKM-V un L2 3abnokupyeT paboTy ABuratens 4o yCTpaHeHUs1 3TOM
HencnpaBHOCTU.

[Mpu4mnH Takom aBapmm MOXeT BblTb HECKOMNBbKO: HEMPaBUIbHbIV BbIGOP TUNa 4aTYMKOB B
YCTAHOBOYHOM MEHI0, HEeUCnpaBHOCTb camoro pgatyuka(-oB) unu usmyeckoe
noBpexaeHne Lenu gatynka (BHELWHME CoeaMHEHNs OT AaTyuka Kk L2 nnm BHyTpeHHue
uenmL2).

A) 3awumTa ot “cyxoro” xopa

CyuwiecTByeT psag 3awuMT OT CyxXOro Xofa: No AaBreHuo B Marucrpanu, no TOoKy
notpebneHuns ABuratens Hacoca, No AaTyMKy HanM4yMs BoAbl, MO AaTHMKY NPOTOKA.

1. lpucymcmeue OAaesneHusi. B OCHOBHOM onpefensietcss ¢ MNOMOLLbI pere
aasneHus. OHO CRyXWT Ans TOro, 4ToObl OTKMOYWUTL MMTaHME Hacoca, ecnu BoAa,
Hanpumep, B CKBaXXWHe, 3aKOH4MTCHA. B TakoMm crnyyae npovcxoguT peskoe nageHve
AaBrneHus, pene Cyxoro xofa OTKIYaeTCs U AaeT CMrHan Ha YCTPOWCTBO ynpaBneHus
UNN HernocpeacTBEHHO OTKMoYaeT Hacoc. COCTosiHME pene OaBreHus nNpoBepsieTcs
nocne 3anycka agpuratens. Pene MoXeT ObITb yCTaHOBIEHO KaK B HAMOPHOW MarucTpan,
Tak 1 BO BCacbIBalOLLEN.

2. HenocpedcmeeHHbIli KOHMakm ¢ eodol. [pu Takom cnocobe Mcnonb3yT
nonnaBKoOBble, ANEKTPOAHbIE, EMKOCTHbIE U Mpoyne AaTyukn. Mpu CHMKEHUM YPOBHS
BOAbI HUXKE JOMYCTUMOTO, KOHTaKT AaTymka cpaboTtaeT n gact curHan L2 ans aBapuiiHon
ocTaHoBKM. [locne BOCCTaHOBMEHMS HOpPMaribHOrO YPOBHSA BoAbl paboTa Hacoca
aBTOMaTU4ecKkn BO306HOBMSETCS.

3. Tok nompe6neHus. MNMpu 0TCYTCTBUM BOAbI pabouunii TOK SNeKTpoABUraTens Hacoca
nagaet Cc HOMUHarbHOro 3HavYeHKs 4O TOoKa XOfoCToro xoaa. L2 otcnexusaeT CHkeHne
TOKa M aBapuiHO OTKIYaeT aABuratenb. B ycTtaHOBOYHOM MeHw L2 Heobxogumo
npaBuIbHO 3agatb napameTp “MuHMManbHbI TOK”.

20



4. Jamyuk npomoka. MNpwv NCnonb3oBaHUM Takoro AaT4ynka ABWXKYLLascs Boga AaBuT
Ha cneuuanbHyl fonatky M nonaTka YrrioBOW CWUMOW MEHSIET MONOXEHUs CBOUX
BbIXOAHbIX KOHTaKTOB. OTOT MPWHLMIN OCHOBaH Ha onpeferneHve pacxoda Bodbl B
TpybonpoBoade. Ecnu pacxoga HeT, KOHTAKT pasMblkaeTcss M gaeT curHan L2 ans
aBapuiHON OcTaHOBKM Hacoca. CocTosiHMe OdaTyuMka MpoToka MpoBepsieTcs nocre
3anycka gsuratens.

MogpobHee 06 UCNoNb30BaHNN ANCKPETHBLIX 4aTYMKOB CM. BM.2.5.

X) 3awmTa oT YacTbIX BKIHOYEHUN

[Ons psga mMexaHM3moB, HanpuvMep, MOLLHbLIX MOFPYXHbIX HAcOCOB, OEWCTBYeT
orpaHuyeHve no KonmyectBy BKMtodeHUMN. OBbIYHO yKasbiBaeTCd MakcumarbHoe
KONMU4YecTBO BKMNOYEHMI B 4Yac. [lpeBbllleHWEe 4acTOTbl MYCKOB NPUBOAWUT K
npexaeBpeMeHHOMY Bbixody 060pyAoBaHMSA U3 CTPOS.

B L2 BO3MOXHO YyCTaHOBUTb OrpaHUYeHue KOnMyecTBa BKIOYEHUA B Yac B n.27
yCTaHOBOYHOro MeHio “KonmmyecTBo paspelueHHbIX 3amnyckoB B 4ac”. lMpu ycTtaHoBke
HEeHyrneBoro 3Ha4yeHUs B AaHHOM MyHKTe L2 6yaet orpaHM4MBaTh YaCcTOTY BKITHOYEHUI A0
3TOro 3HayeHus. [pu NpeBbILLEHNN KONMMYECTBa MYCKOB 3a TEKYLUMIW Yac BKIOYEHWe
Asurartens 6nokupyeTcsi 40 UCTeYeHUs TeKyLLero Yaca.

Mpy HyneBOM 3Ha4YeHWM M.27 U NpU PYYHOM peXume paboTbl 3awmTa OT 4acTbiX
BKIOYEHWI He paboTaeT.

3) KoHTponb 3aMbikaHMA(YyTe4KM) Ha KOPNyCc OOMOTOK 3neKTpoaBUraTens

MpUHLMN KOHTPONS: BbINPSIMIIEHHOE CeTEBOE

FA| FB| FC HanpaxeHune ¢dasbl A(F_A) 4yepes

TOKOOTPaHUYUTENBHYID U U3MEPUTENBHYHO

K O EN Lenb nogaetcs Ha BbIXOAHyl knemmy U

KoHTakTopa. MNpu BbIKMHOYEHHOM KOHTaKTOpe

Veuopmr |y, Curvan 3Ta Uenb CBsi3aHa CO BCEMM O6MOTKaMIiI

asuratensi. [pyv BO3HUKHOBEHUW CUIbHOW

l yTeukn (conpotuerieHne uenn < 20 kOwm)
Y XT3.4 (M_FA) 3anyck gsurartens brnokvpyercsi.

u/y viow MpoBepsieTcs nepepn BKIOYEHUEM

asuratens. NMocne BkMOYeHUs asuratenst ee

nokasaHusi UTHOPUPYHOTCS.

MogkniodeHne uenu K Opyron Krnemme
KOHTakTopa He jponyckaercsa - Mnpwu
BKMIOYEHUN KOHTaKTopa uenb 6OyageTt
NoBpeXAeHa BbICOKUM HanpsixeHnem!

M R yreukun

BkntoueHne/oTknioveHne gaHHoW 3awmtbl — .16 ycTaHOBOYHOrO MeHto “lMpoBepka
3aMblKkaHWs Ha Kopnyc'.

Mpn nogknoYeHnn K BbixoaHbIM knemmam YT BO3MOXHO NOXHOe cpabaTtbiBaHue

asapum YT “ToBpexaeHne cnnoBbix kKntoven”. B aTom cryyae He nogkntoyante nposos,
KOHTpOMS yTeYKU unu ucnonesayite nocne Y koHTakTop.
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2.5 WUcnonb3oBaHue pa3nMnyHbIX TUMOB AAaTYUKOB YPOBHS

[aTtynkm ypoBHA — 3TO YCTPOWCTBA, NO3BOMSAOLMNE OTCIEXMBATL KONNMYECTBO XNOKOro
UK CbiNy4ero BeLecTBa Mo YPOBHIO €ro NOBEPXHOCTU B HEKOTOPOM EMKOCTU. [aTymku
YPOBHS MOryT BblgaBaTb AWCKPETHLIN (MO AOCTUXKEHUM HEKOTOPOro YPOBHSA) wnwu
HenpepbIBHbIN curHan (abcomntoTHasa BbicOTa TeKyLero ypoBHs). Kpome Toro, AaTymnkm
YPOBHS MOTYT ObITb KOHTAKTHbIMU U 6ECKOHTaKTHbIMW. 10 NprHLUMNY AEUCTBUS AaTHMKK
YPOBHS MOTYT ObITb: KOHAYKTOMETPUYECKMMU, EMKOCTHBIMU, MOMNSIaBKOBLIMM, PafiapHOro
TUNa, yNsTpasByKoOBbIMU, TMAPOCTATUYECKUMM U MPOYUMMA.

B KkayecTBe [aTuMKOB YPOBHS TakkKe MOryT MNPUMEHATbLCA pene AaBfeHus,
HaCTpPOEHHbIE Ha onpeaerneHHbIe 3HavYeHNsi cpabaTbiBaHUS.
Hwxe npeactaBneHbl Hambonee 4acTo UCMNOMNb3yemble BapuaHTbl NMPUMEHEHUs

[aT4YMKOB.
AuckpeTHble NONNaBKOBbIE AATYUKU YPOBHA

B KOHCTpyKuMM pJaTyuka, BblatoLiero
e AWCKPETHbIN curHan, o6blMHO MCMnonb3yeTcs
"""""""""" Habop nonnaBKOB, pPacnoOflIOXEHHbIX Ha
Homnaso pas3nuyHbIX YypoBHAX pes3epByapa. [lpwu
C MarHuToM OOCTMXEHUN XUOKOCTbK YPOBHA, Ha KOTOPOM
reporosos PACTIONAraeTCsi MOMMaBoK, OH BblTalkMBaeTcs
BBEPX. ATO NPUBOAMUT B ABUXKEHNE MEXAHUYECKYHO
CUCTEMY WMU 3MEKTPOMEXaHUYECKYH CUCTEMY, U
BbIXOOHOW CuUrHamn MosIBNSETCs, Hanpumep, npu
3aMblKaHUN 3MEeKTPUYECKMX KOHTaAKTOB
repkoHOBOrO pere.

B anbTepHaTMBHOM KOHGUIypauum NpucyTCTBYET HanpaBnstoLwas, cogepxaias Habop
perne. Boonb HanpaenstoLlen Beneg 3a YpoBHEM XUOKOCTU NepemeLLaeTcs NonnaBok,
coaepKallumii NOCTOSIHHbIN MarHWT. [pubnuxeHne nonnaeka K pere Bbi3blBaeT ero
cpabatbiBaHue.

YPOBEHb

Hanpasnsiowas

[OpeHax ¢ ucnonb3oBaHMEM MOMNJIABKOBOro AaTymKka YPOBHSA

CurHanbHbIn kabenb dH
dL
COM
[MonnaBoK C NOCTOSIHHLIM

MarHuTom [epKOHOBbLIN AATYMK

o B Ll
y BEPXHEro YPOBHS! .
O AT epKOHOBBI AATUMK P P g Y
L1 od | .
§ . HVDKHETO YPOBHS! 3 M
Sl —
4 TR
LR YR o
(R

JlaTuuik “cyxoro” \IO

xona

Mpn gnaHHoOM BapuaHTe gpeHaxa B L2
yCcTaHaBNMBaeTCA TUN AaTYMKOB YPOBHs - AKM V.
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[NCKPETHBIM BbIXOOHOW CUrHam MOXeT ObITb MCMOMb30BaH A5 «MOLIAroBOroy
MOHUTOPMHIa YPOBHS XWOKOCTW B pe3epByape — AaTyuK NpoCcTo COobLLaeT, JOCTUT NN
YpOBeHb XNOKOCTU KOHerTHOVI OTMETKN UNK HeT. Takxke OaTHUK YPOBHA C ANCKPETHBLIM
BbIXOOHbIM CUTHArIOM MOXET CIY>XWUTb 3fIEMEHTOM aBTOHOMHOTO perynsTopa B criyyae,
Hanpumep, Korga HeobxoaMmMo MoaAepXuBaTb MOCTOSAHHBLIN YPOBEHb XXWAKOCTU B
pesepByape — Ans peanusauuMm JaHHOW CXEMbl BbIXOAHOW CUTHam MOXeT
HenocpeacTBeHHO YynpaBnATb CUINOBbLIM  pernle, OTKprBarOLIJ,VIM/3aKprBaIOLLI,VIM
BXOAHOW/BbIXO4HOW KNanaH pe3epsyapa.

[aTtynk BepxHero ypoBHA
[aTymK HUXKHero

YPOBHS
CreHka 6aka Konmakm CreHka baka

R
3amkHym < s

e . Monnasok
KoHmakm

3aMKHym

[aTuymK BepXHero ypoBHs

Kopnyc aatyuka
lepkoH

Marnut

MonnaBok KoHmakm
pasoMKHym

KoHmakm
pasoMKHym

MonnaBok
CreHka baka

MonnaBkoBble BbIKlOYaTENU

MonnaBKoBbIE BhIKMOYATENN MPUMEHSIIOTCS ANsl KOHTPOMsS YPOBHS BOAbl Mpwu
OMyCTOLUEHWUMW UIN HAaMOSTHEHUWN EMKOCTEN.

Kopnyc BblkntovaTens BbIMOSHEH U3 MNacThKa,
repMeTnyeH 1 BogoHenpoHuuaem. BHyTpu kopnyca
HaxoauTCst BO3AYyX, MO3TOMY, HAaXOAsACk B BOAE, OH YposeHs OTITIONEHHS
CTPEMUTCA BCMMbITb M 3aHMMaET MaKCUMarbHO Kormam pasomiriym
BblCOKOe nonoxexuve. Mpu nageHnn ypoBHs BOAbl, Tpys
MomnsiaBokK ONycKaeTcsl BHW3, BMIOTb 10 HEKOTOPOro
HVDKHEro MornoxeHusi. Pasbpoc mexay BepXHUM 1
HWDKHMM MONOXEHMSMU MOMMaBka perynupyeTcs
ONVMHON npoBoJa, OTBeAEHHOW ANdA ero
nepemelleHust. OTnpaBHas Touka, OTHOCUTENbHO
KOTOpPOW nepemellaeTca MOnnaBoK, 3adaétcs C
MOMOLLBIO Tpy3a, KOTOpbIA MepemeLlaeTcs BOOMb
kabens BblknoyaTens.

BHyTpwu Kopnyca BbIKIto4aTens HAX0O4ATCA KOHTaKTbl ABYX SMEKTPUYECKUX Lienen 1
MeTanMYecknin LapuK, KOTOpbIA NepekaTbiBaeTcs M3 O4HOMO MOSIoXKEeHUs B Apyroe,
3aMblkad OdHYy M3 HUX. B HWKHEM NOnoXxeHun 3amblkaeTcs Lenb mexagy obmm
NMPOBOAOM M KOHTaKTOM 2, B BEPXHEM — LEMb «OOLWMUA — KOHTAKT 1». YT0ObI Wapuk
HaOéXHo UKCUpoBarcs B KpaHUX NMOMOXeHUsIX 1 obecneynBan XopoLlee 3amMblkaHue
KOHTakTOB 6e3 gpebesxaHus, B Kopnyce BblKntodaTens ecTb MarHuTbl. OHM NpUTSArmBatoT
Wapuk B OOHO W3 KpavHMX MOMOXeHURN, bnarogaps MarHuTam B MPOMEXYTOYHOM
MOMOXEHUN HEe MNPOUCXOAUT TMOCTOSIHHOIO MepekaTbiBaHUSA Llapuka W3 OfHOro
nonoxeHus B Apyroe. Cuna MarHATOB paccyMTaHa Tak, YTO LIAPUK NEPEXOAUT U3 OQHOro
COCTOSIHUSA B ApYyroe npu ykrnoHe okoro 70 rpagycos.

23

Ly
s YpoBeHb BKIIOYEHUS
— —— ———— —

J KoHmakm 3amkHym
-

m BbIBOABI NOMIABKOBOIO BbIKIHOYATENS NOAKMOYAOTCS K
—’—t dH knemmam dL(XT5.3), dH(XT5.2) n COM(XT5.5).
dL Wcnonb3yoTca nonnaBkoBble BbiKNOYaTENU C

I— COM

Pa3OMKHYTbIM KOHTAKTOM Mpw NycToM rugpobake.
Pexunm paboTbl - aBTOMaTU4E€CKUN.

®YHKUWSA - HANUB UNN PEHaX.
Tvn AaTYNKOB YPOBHS - OANHOYHbIE (3Ha4YeHWe M.3 yCTaHOBOYHOIO MEHIO PaBHO 4).
PekomeHayeTca wcnonb3oBaTb TavMepbl 3a4epXKU BKMYEHUS W OTKMoYeHus (n. 21 un n.22
YCTQHOBOYHOTO MEHI0) ANS WCKMoYeHus apebesra KOHTaKTa monnaBka B KpalHUX MonoxeHusix. B
6onbLUMHCTBE CrlyYaeB AOCTaTOYHO YCTAHOBKM BpeMeHU B npeadenax 3...5 cekyHa.

Kou,quTomeTpuqecKMe

Hemetannuuyeckasa emkocTb
AaTYMKN YPOBHSA

[nanekTpuk
N
B kauectBe OaT4ynKoB YpPOBHA O6wwun
WWMPOKO NMPUMEHSHITCSH YPOBEHE 4 frrrr anexTpos
KOHOYKTOMETpUu4yeckmne 30HAObI,
KoTopble MOryT ObITb MCMOMb30BaHbI e | —

ONs KOHTPONS YPOBHSA 3MneKkTpo-
NPOBOAHBIX XWOKOCTEW, TaKMX Kak VposeHb 2 [r
BOAa W BOOHblE pacTBOPbI CONeEw,

pacTBOPbI LLIENTOYEN 1 KACTOT U T.1.
YpoBeHb 1

KoHgyKkToMeTpuyeckue 30HAbI NpeacTaBnsAloT cobovi M3onmMpoBaHHble ApYr OT
Apyra meTtannuyeckne anekTpoapl, BbINMOMHEHHbIE U3 KOPPO3MOHOCTONKMX MaTepuarnos
(Hanpumep, n3 HepxasetoLe ctanu). OguH 13 ANeKTPOoaoB ABMASETCS 06LMM ANg BCcex
KaHanoB KOHTpoOns ypoBHA. [pu KOHTpone ypOBHEW B MEeTanfiMyeckom emKOCTU B
kKayecTBe o0OLlero anekTpoda MOXeT OblTb WCMONb30BaH KOPMYC  €MKOCTW.
3a3eMreHHbIN KOpMyC eMKOCTM UCMONb30BaTb HE PEKOMEHAYETCS .

[aTunkK BepxHero ypoBHA [laTyMK HUXKHEro YpoBHSA

Kabenb

CTteHka

Kopnyc
naryvka
CTteHka
baka

20...30 mm

lepmeTunk

OnekTpoabl

OnekTpoabl epmetuk Kopnyc
Boga natyuka Kabernb

Matepuan repmMeTuka, U3onpyoLLErO 3MEeKTPObl, He AOMKEH CMaYBaTbCA BOAOW, B
NPOTUBHOM cryyae GyayT NoXHble cpabaTbiBaHWsA AaTUMKa.
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MeTannuueckas Obwmii
anekTpos

€MKOCTb
|_|pl/l ncnonb3oBaHUM LWTbIpEeBOro

anekTpoaa B kayecTtBe 0bLLero HeobxogmMmo
YCTaHOBUTb €ro Tak, 4Tobbl ero pabodyas
YyacTb Haxoawnack B NMOCTOSIHHOM KOHTaKTe
C XXMAKOCTbIO BO BCEM AMana3oHe KOHTPons dnekTpoa 3 &
(OT HUXKHErO [0 BEPXHETrO YPOBHS).

Mo mMepe 3anonHeHUs €eMKOCTU 3nekTpon 2 &
3MeKTPoAbl COMPUKacaloTCs C XKMUAKOCTbIO,
NPOUCXOANT 3aMblKaHWe 3SMeKTPUYECKUX
uenem Mexay obLLMM 1 COOTBETCTBYOLLMMM
CUrHanbHbIMU BXOA4aMM.

YCTpOWCTBO KOHTPONSA PMKCUPYET 3aMblkaHne BXOA0B M AaeT KOMaHAay BKIOYEHUS
COOTBETCTBYIOLLETNO YPOBHIO BbIXOAHOMY pene.

Mpy NCNONb30BaHMK LITLIPEBLIX AATYMKOB YPOBHS 3reKTpOobl crieayeT Bolonpats 13
HepXxaBelLWen cTanu Anst UCKIYEeHUs KOPPO3UU M MOCMeayrLlero paspyLleHus
anekTpoga. Ecnu paTuMkM ucnonb3yroTcs Mpu ApeHaxe CTOMHbIX BoA, crneayet
npenycMoTPeTb OrpakaeHWe SNEKTPOAOB AN WCKITHOYEHUST FIOXKHOMO 3aMblKaHUS
3MEeKTPOAOB MaBatLLMM B BOAE KPYMHLIM MyCOPOM.

Ons  3HaYMTENbHOTO CHWXKEHUS 3NEKTPOXMMUYECKON KOPPO3UM SNEKTPOAOB U
NpensTCTBOBaHMS UX 06pacTaHuio pacTBOPEHHBIMM B XKUOKOCTU CONSIMM Lieny AaTYMKOB
ypoBHs L2 nuTatoTcst nepeMeHHbIM CUHYyconaarnbHbIM TOKOM.

OnekTtpopn 4 :

Onektpoa 1 d

Pene paBneHus

Pene paBneHuss npenctaBnsieT u3 cebsi
Hebonbwow npubop, KOTOPbIN CHabxeH
LWITYLEePOM Ansi NOAKITHYEHMS K BOOONPOBOAHOW
Tpybe M knemHow rpynnow Ans MnopKmoyYeHust
3NeKTpUYeckmx kabenen.

PervcTtpauus napaMeTpoB AaBneHus NPOU3BOAUTCS C MOMOLLLIO MPYXUH, yeunme
KOTOpbIX HacTpauBaeTcs pe3bboBbIMK perynaTopamu. Yem curnbHee CXKMMaroTes
NPYXVHbI PErynaTopom, Tem Oonbluee yCcunvMe OHM CO34alT, U TEM BbILE HYXHO
faBneHne anga cpabatbiBaHusa pene (b6onblias npyxuHa), nnu Tem 6onblue OormKHa
ObITb pa3HMua B AaBneHusx (Manas npyxuHa). T.e. 3axumMas NpyXuHbl Mbl MOBbILLAEM
3HaYeHus.

OO6bI4HO pene AaBneHusi, npegHasHadYeHHble Ans paboTbl B ObITY, MMET
3aBOZCKME HACTPOWKM MPYXMWH, KOTOPbIE MOMHOCTLIO MOAXOAST AN ObITOBbIX YCNOBUN
NMPUMEHEHUS U PACNPOCTPAHEHHbIX MOAEMEeN HacoCoB W TMAPOAKKYMYISTOPOB.
Hanpumep, MMHMMansHoe fasneHune — 1,5 atM., MakcumaneHoe aasnexHve — 3,0 aTm.

TeMm He MeHee, B cuny Kaknx nmbo hakTopoB, MHOrga BO3HNKaeT HEOOXOAMMOCTb B
perynupoBke pgaeneHunsi. OBbIMHO pene CHabXeHbl ABYMS MPYXMHAMU C pPasHbIM
anameTtpom. [MpyxuHa ¢ GonblUMM AMamMeTpOM YMpaBnseT YPOBHAMWU [AaBMEHWN.
MpyxunHa ¢ ManbiM AuamMeTpoM — onpefensieT pa3Huly ypoBHewn. 3axumas 6onbLuyto
NPYXXMHY, Mbl MOBbILLAEM MWHUMANbHOE M MakcumarbHOe AaBreHne OgHOBPEMEHHO.
3axumas MarneHbKyl MPY>XUHY, Mbl YBENUYMBAEM MPEBOCXOACTBO MaKCMMaribHOro
OaBneHnsl Hag MYUHUMarbHbIM.

Mpu HacTpolnke perne HeobxoduMa ycTaHOBKa Ha TpybonpoBofe psAom C pene
MaHOMeTpa, Mo NoKa3aHWsIM KOTOPOTo NPOBEPSIOTCS rpaHMLbl cpabaTbiBaHWS KOHTAKTOB

pere.
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aﬂeKTPOKOHTaKTHbIe MaHOMeTPbI

MaHoMeTpbI, BaKyyMMETpbl, MaHOBaKyyMMETPbI MOKa3sbiBatoLME CUrHaNM3upyoLme
npegHasHayeHbl ONY U3MEPEHUS M3GBLITOYHOTO U BaKyyMMETPUYECKOro [aBlieHus!
pasnu4YHbIX cpea W YNpPaBleHUU BHELWHWUMU IMEKTPUYECKMMU UENsSMU OT
CUIHanM3npyHoLLLEro yCTpoMCTBa NPsSIMOro AENCTBYS.

KoHTponupyemble cpeabl - HearpeccuBHble
HEKPUCTanNNU3yLWMecs: XNOKoCTH, rasbl U napbl, B
TOM YMCIIe KUCITOPOA,

[wnanasoH nokadaHun - ot (-1.0) go 160 MMa.

CuvrHanusumpytoLlee yCTpOMCTBO MO MOAKITHOYEHMUIO
BHeLWHuX uenen nmeet ncrnonHenue V no NrOCT 2405-
88, koTopoe sABnseTcs 6azoBbIM.

MopgkntodeHne Kk npubopaM 3neKTpU4eckon Lenu
NPOM3BOAUTCA YeTbIpEXXKUIMbHbIM Kabenem c
ceveHnem xun ot 0,2 go 2,5 mm’. OgHa xuna kabens
CMYXWT N5 3a3eMIEHNS.

YcTaHOBKa CUrHarbHbIX yKkasaTenemn Ha TpebyemMble
OTMETKM LUKarbl OCYLLECTBISIETCH OT PyKu nyTem
BpaLLEeHUs1 KHOMKN B y3rie HacTPOWMKK, YKPeneHHOM
Ha CTekKIIe, C MOMOLLbH0 OTBEPTKM.

PexkomeHngyetca npumeHsaTb ucnonHeHus OKM c

MUKpoOnepekn4yarenaMmm B KayecTBe pa6oqu
KOHTaKTOB. HUXXHSAA yecmaeKa

OaereHus (min)

8EpXHSIS ycmaska
OaeneHus (max)

CmrHanwawpyrou.l,ee yCTpOIZCTBO MOXET U3roToBNATLCA cneayrwnx UCMOSTHEHUI:

I - gea pa3MblKaloLLMX KOHTaKTa.
JleBbIN ykasatenb (Min)- CUHUA, |
npasblil (Max) - KpacHbIN. min 06w max

IV - gga sambikatowmx koxTakTa.
JleBbI yka3aTenb (min) — KpacHbIN,
npaBblii (Max) — CUHWIA. min 06w, max

. N
V - nesbiit korTakT pa3mMbikaroLmi (min), 66—
npasblil 3aMblKaOLLMIA (Max).

O6a ykasarensi CUHue. '
min  o6L. max

VI - nesiit koHTakT 3amblikatowuii (min), /O O
npasbli pa3MblkaoLWwmii (max).
O6a ykasarensi KpacHble.

min  o6w. max

lMpumeyaHue - 8 MOMEHM docmuxxeHus cmperskou OaerieHus ycmaeku sieeoeo unu
rnpaeoco yKa3amersisd KOHmMakm pa3MbiKkaemcs (3aMbIKaemCFI).
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Hanue ¢ ucnonb3oBaHnem ANEeKTPOKOHTAKTHOro maHomMeTpa

BepxHui
ypOoBeHb

BbiBogbl OKM nogkniovatotes k knemmam dL(XT5.3),
dH(XT5.2) m COM(XT5.5).

Pexxum paboTbl - aBTOMaTU4ECKUNA.
DYHKUNSA - HANUB UV SPEHaX.

Tun gatunkoB ypoBHsi - QKM HY>KHOro MCNOJTHEHUA.

PekomeHayeTcs wncnonb3oBaTb TaniMepbl 3adepxKku
BKITIOYEHUS 1 OTKNtodeHus (N. 21 u n.22 ycTaHOBOYHOIO
MEHI0) AN UCKMoYeHUst apebesra koHTakTa AKM B kpaiHmnx
nonoxexusax. B GonblwuWHCTBE CcnyvaeB [OCTATOYHO
yCTaHOBKM BpeMeHW B npefenax 3...5 cekyHa.

Pene npoTtoka

MpuHUKMN gencTBna gaTymka nNpoToka
BOObl MOCTPOEH Ha W3MEepeHuM MoTokKa
BOAbIl, MPOXOASLLEN Yepes HacocC.

JaTynk cocTouMT M3 kKknanaHa
(«nmenecTka»), PacnoOfiOXEeHHOro B
NMPOTOYHOW YacTW U FrEPKOHOBOTO pene (unm
MexaHW4yecKkuin KOHTakT). «JlenecTok»
NoAnNpPYy>XMHEH U UMeeT BCTPOEHHbLIN MarHuT
Ha OJHOW CTOPOHe.

Cxema paboTbl gaTymnka: nog HanopoMm BoAbl epemMeLlaeTcsa NenecTkoBbIv KnanaH
— MPYXXMHA HAYNHAET CXXMMAaTbCS, 8 MarHUT BCTYNaeT BO B3aUMOLENCTBME C repKOHOBbLIM
perne. 3aMblkaHne KOHTAKTOB repkoHa MpUBOAUT HAcoC B paboTy.
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(L:O__ KOHMaKkm O__ KOHMakm
3aMKHym pasoMKHym

h 4+—

h +“—

Pacxog HoMUHanNbHbIN

Pacxon meHee MMHUManNbLHOrO

Bes noctynneHus >xnaKocTn NpyXuHa KnanaHa pas3xvmMmaeTcs, nepemeLtas MarHut
B MICXOHOE MOMOXEHMEe, KOHTaKTbl FEPKOHOBOrO pere pa3mbliKalTcsa U AalT KoMaHay
OTKITIOYEHMS HACOCHOW YCTaHOBKW. HacTpowika cpabaTtbiBaHusS perne BbIMOSHSETCS
perynmpoBOYHbLIM BUHTOM.

[artymk npoTtoka 06bI4HO BCTpamMBaeTCs B NOBbICUTENbHbIE HACOChI C HeGOMbLUIOW
NPOM3BOANTENbHOCTBIO U BbINOMHAET QYHKUMIO gaTtymka “cyxoro” xoga. [lpwu
MCNOMNb30BaHUN TakuX OaT4MKOB B M.28 yCTaHOBOYHOIO MeHi “lMpoBepka gatyuka
‘cyxoro’ xoga” HeobXxoaMMO BbIbpaTh 3HaYeHre 2 - “poBepsieTcs nocre 3anycka’.

BapuaHT ncnonb3oBaHuA gatymka “cyxoro” xopa

Tpy6onposoa
< -
nposon  JINEK]

ds
COM

“O6LWmiA” NpoBoA, NOAKMYUTL K
TpybonpoBoay, 06ecneuns HaaexXHbIN
KOHTakT. MeHsATb MecTamu nposBoaa dS u
COM _He ponyckaeTtcs !

CurHanbHbIv
nposog
aatyvka

XomyTt

LOatunk
“cyxoro” xoga

MwuHManbHbI
YPOBEHb BOAb!

o B CKBaXuUHe
Morpy>xHon

AeKTpoHacocC
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2.6 [ucTaHUMOHHas nepegaya CUrHanoB

[na guctaHUMOHHOM nepefayn curHanoB Ha gucnetyepckui nynet unu ACY TIM B
L2 ncnonbayetcsa anekTpomarHuTHoe pene K2 ¢ nepekngHbIM KOHTaKTOM.

3aMblkaHMe KOHTaKTOB pene NpoucxoauT B 3aBUCMMOCTY OT BbIOPaHHOTO YCIOBUS B
n.23 ycTaHOBOYHOro MeHio L2. Bo3aMoxHbIe ycnoBust npuBeaeHsl B Tabnumue 2.

Tabnwuua 2
3HaueHue n. 23 ®
yCTaHOBOYHOIO y":;"é"" Onucaxue
MeHIo P
0 Pa6oTta Mpy HopmarnbHoM paboTe H.0. KOHTaKT 3aMKHYT,
(nuTaHne nogaHo) npu aBapuu - pa3mblkaeTcsl.
[Mpu HopmanbHON paboTe H.0. KOHTaKT
1 Asapus Pa3oMKHYT, MPW aBapum - 3aMbIKaeTcs.
H.0. KOHTaKT 3amblkaeTcsi MPY BKITIOYEHNUM
2 Asuratens Brn./OTkn. ABuratens, nNpu oTKNYeHUn - pasmMblkaeTcs.
3 “CVIFHaJ'I , | H-0. KOHTaKT 3amMblkaeTcs npu cpabatbiBaHum
BHeluHee ynpasneHue” | sxopa “BHeiwHee ynpasnenue”(E.Run).
4 Cpabarbisatme Bxona dH H.o. KOHTaKT 3amblkaeTcsi npy cpabaTbiBaHUM
5 CpabartbiBaHve Bxoga dL [aHHOTO BXOAa
6 CpabartbiBaHue Bxoga dS

MpumeyaHue - Bbixoabl pene K2 npu nx ncnonb3oBaHMm pekomMmeHgyeTcqd 3almnTuTb npeano-
XpaHUTENEeM HOMUHaNoOM 40 2 A UnNn ogHOMOMOCHBIM aBTOMaTUYECKUM BbIKOHMaTENEM.

2.7 QucTtaHUuMOHHOE ynpaBreHue yCTpoMCTBOM

[na aucTaHUMOHHOro ynpaBneHust YCTPOMCTBOM MCMonb3yeTcs Bxod “BHellHee
ynpasneHue” (XT5.1). Ecnu npegnonaraetca yganeHHoe BkoveHne L2, 1O
Heobxo4MMo 3aaencTBoBaTh Bxop, “BHelwHee ynpasneHue” B n1.17 yCTaHOBOYHOIO MEHIO
(3HaveHue n.17 paBHo 1). Mpu 3ambikaHum Bxoaa L2 nepenget k paboTte B 3aBUCUMOCTU
OT BbIOpaHHOTO pexxuma paboTbl.

B pyyHoM pexume paboTbl NpyM 3ambikaHUM Bxoda MNPOU3OWMAET 3arnyck
aneKkTpoaBuraTens, Npy pa3MblKaHUN - OTKIOYEHNE.
B aBTOMaTunyeckmx pexrmMax 3amblkaHWe BXO[a SIBMSIETCA CUrHanom paspeLleHus
paboTbl. 3anyck ABuraTens OyaeT ocyLLeCTBAATLCSA N0 CUrHanam gartymnka(-oB) ypoBHS.

Mpu oTcyTcTBUM curHana “BHellHee ynpaeneHue” B nobom pexume paboTbl Ha

nHaukatope byget otobpaxeHa murarowasa Hagnues “-no-".

3T0 MOXeT 6bITb TaK...

Tporpammypyembiii
TOrUHeCKUit KOHTPOMEP

PeneiiHble BbixoaH

2.8 MNporpammupoBaHue napameTpoB

[na nepexoga B pexum nporpaMMmpoBaHus

HeobxooMMOo HaxaTb U yaepxuaTb kHonky ‘TIPOIP” B

nobom pexume paboTbl, 3a WCKMHOYEHWEM WHAMKALMM

HEKOTOpbIX aBapuHbIX cUTyauuii. MNMpo3BYyYUT KOPOTKUM

3BYKOBOW CUIHan U Ha MHAMKaTope otobpasutcs HoMep
Haxatne kHonkn “MYCK”

napamMetpa.
- i yBenumnymBaeTtr HOMep 3HayeHue

- napameTpa, Haxatue “CTOIlT” 6bI6PaHH020
nycK cTon
YMEHbLLAeT HOMED. napamempa

/
B Ex

Haxatne kHonkn “BbIBOP” - nepexog K
penakTupoBaHuto BbibpaHHOro napameTpa.
HaxaTtmem kHonok “MYCK” wn “CTOIN”
YCTaHaBNMBAKTCH HY>KHbIE 3HAYEHNS.

Homep napamempa

OuepenHoe HaxaTme kHomkn “BbIBOP” - Bbixog 13 pexuma pegaktmpoBaHus. Ecniv
penakTupyeMblii napameTp Obin UBMEHEH, TO OH By1eT COXpaHeH B 3HEProHe3aBMCUMON
namatm L2 n Ha nHavkatope oTobpassiTcd nepemmurMBalolumMecs 3HadeHus Homepa
napameTpa 1 ero 3HayeHus. Ecnv BBeeHHble 3HaYeHMs OLIMOOYHbIE , TO OTODpasnTca
mMuraoLLas Haanueb ER.XX ¢ HOMepoM oLLIMBOYHOro NapameTpa®*.

Ecnu Obin n3MeHeH kakon-nmbo napameTp, BAUSIOWMNIA Ha pexnm paboTtebl L2, To
aBuratenb OTKMNoYaeTca M ero paboTta OnokupyeTcss OO0 BbIxoga W3 pexuma
nporpaMMmnpoOBaHns ™.

Bbixoa 13 pexxuma nporpammmnupoBaHus - HaxxaTtune u yaepxxmnsanuve kHonku “IrPOIP”

Ecnn B pexxume nporpammMupoBaHus B TEYEHWE MUHYTbl HE HaXXMMarnachb HW ogHa
KHOMKa, To L2 aBTOMaTM4eckn BbIXOAMT U3 3TOro pexuma. Ecnv npu atom 6bin pexum
penakTpoBaHus, To JaHHbIe peakTMpyeMoro napameTpa CoXxpaHeHbl He ByayT.

OnucaHue napameTpoB 1 UX 3Ha4eHUst npueeaeHbl B Tabnuue 3.

* Mposepsitotca criegyroume ycrioBums:

a) MWHUManbHbI/MakCUManbHbI TOKW He 0SMKHbI ObITb 6onblue Anana3oHa TpaHcdopmaTopa ToKa;
6) MWHUMaIbHBbIA TOK AOMKEH ObITb MEHbLLIE MAKCUMarbHOro TOKa;

B) MWHUMarnbHOE Hanps>XXeHne OOJHKHO ObITb MEHbLLE MaKCMManbHOro Hanps>XeHus;

** pabotal2 BPEMEHHO GrNOKMPYETCS NMPU U3MEHEHUU CrEAYIOLLUX NapaMeTPOB:
a) P.1 - Pexwum paboThbl;
6) P2 - ®yHkuus;
B) P.3 - TvnpatymkoB ypoBHS;
r) P.17 - Bxop BHeLLHero ynpaeneHus.

370 cAenaHo ANst NpefoTBpaLLeHVs HexenaTerbHOro 3anycka Asuratens npu oLMG04HOM U3MEHEHUN
O[HOrO 13 3TUX NapameTpoB.
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2.9 ABapuiiHble CUTyaLUUmn U X UHAMKaLms

an/I BO3HUKHOBEHUN aBapMI7IHOI7I cutyauum L2 aBTOMaTn4eckm BbIKIHOUNT KOHTaKTOP.

B pyyHOM pexume Ha nHOMKaTope noovepesHo
oTobpasnTCs MuraroLas Haanucb ¢ KOAOM aBapuu,
B aBTOMaTM4YeCKOM - MuratoLasi Haanucb ¢ KOAOM
aBapuu 1 BpeMs B MUHYTax, Yyepes koTopoe byaet
paspeLleH CrieflytoLLnii 3anycK ABuraTensi.

Takxke OyaeT BKkMoYeHa NpepbiBUCTas 3ByKOBast U s yA |
CBeTOBas curHanm3aums. 3BYK MOXHO OTKIOUUT, L{;% 20
Haxas kHorky « CTOlM». : |

B pyyHOoM pexume aBapus cbpacbiBaeTcs
Haxatmem kHonkn “CTOIM” wnn pasmblkaHnem
Bxoga “BHellHee ynpaBneHue”, ecnu OH Obin 7

3agenicteoBaH B pabote. Jlamna “ABAPUA” Bpewms, uepes komopoe
MOracHerT. bydem ekso4eH anempodsuzamerb

Koo asapuu

]
ABAPHS

A

A

B aBTOMaTuyeckom pexviMme apuratenb OyAeT 3anyLueH Nocne OKOHYaHWs BpeMeH
BblAEPXKK, KOTOpOoe 3agaeTcs B .13 nnm n.29(ans “cyxoro” xoga) yCTaHOBOYHOIO MEHHO.
lMocne okoHYaHWs BpeMeHW BblAEPXKKN, Nepuogmyecku, ¢ uHtepaanom B ~30 cekyHf, Ha
nHavkatope OyaeT KpaTKOBPEMEHHO BbICBEYMBATBLCA KOA MOCregHen asapum C
KOPOTKUM 3BYKOBbLIM curHamnom. [pu Haxatum nobon KHOMKM MPO3BYYUT 3BYKOBOW
CWrHan n 310 HanoMnHaHWe nokasblBaTbCs He ByaeT.

- KoHTponb napameTpoB 3aliMTbl MpPOBeEpPSieTCA Mepuognyeckn, Kak nepeq
BKITIOYEHMEM ABuraTens, Tak 1 Bo BpeMsi ero paboThbl.

« MNpn cpabatbiBaHun aBapun Er.1 “HenpaBunbHoe u4epegoBaHuWe WK
otcyTcTBMe has” npu BkNoveHun L2 - ero pabota Oyaet octaHoBneHa. Heobxogmmo
BbIKMOYNTL L2 1 M3BMeHUTb NOPSAOK NOAKIIYEHMS NMTaLWwmx das. 3ta aBapus Takke
OyaeT BO3HUKaTb NpU BKNOYEHUN, €CIN HanpsikeHue kakon-nnbo dpasbl meHee 50 BONbT.

- B cnyvae cpabatbiBaHus aBapum Er.8 “cyxon” xom M OKOHYaHUSA BpeMeHU
BblOEPKKM nocne Hee(n.29 yCTaHOBOYHOTO MeHI), L2 ByaeT oxunaaTe BOCCTaHOBMEHUS
curHana ot gatymka “cyxoro” xoaa.

e [lpn HenpaBunbHOM cpabaTbiBaHMM JdaTtuMkoB YypoBHA (aBapus Er.10) B
aBTOMaTU4YeCKOM pexnme, paboTta OydeT ocCTaHOBMEHa A0 BOCCTaHOBIEHUSA
HOpMarbHbIX CUrHanoB AaT4ymMkoB. CBETOAMOAbI BEPXHErO N HWDKHErO YpOBHeN OyayT
MUraTb, CUrHaNM3npys 0 HermpaBWNbLHOM cpabaTbiBaHWU. B py4HOM pexuvme kog aBapum
Er.10 otobpaxaTbcs He ByaeT, HO CBETOAMOALI ypoBHEN ByayT MuraThb.

 [Npu cpabaTbiBaHUM TanmMepa NPoSoIMKUTENbHOCTM paboTkl (aBapus Er.11), ecnv oH
akTMBuMpoBaH B NM.20 yCTaHOBOYHOM MEHIO, HA MHOUKaTope OTobpassaTca murarolime
HagnMcK ¢ KOAOM aBapum 1 BpEMEHEM, Yepes KOTopoe NPon3onMaeT o4epegHON 3anyck.
Mocne oKOH4YaHWS BpeMeHW BblAepXku pabota L2 OyaeT npopormkeHa B LUTATHOM
pexume.

e Ecnn B n.27 ycTaHOBOYHOro MeHi “KonmyecTBO paspelleHHbIX 3anyckoB
B Yac” yCTaHOBMEHO HeHyrieBOe 3Ha4yeHue, TO NPU YacTOM BKIOYEHUW ABUraTens
(KONMYEeCTBO BKITIOYEHWUIA B 4Yac MNpPeBbICMT 3HadeHne n.27), pabota L2 Oynmer
OCTaHOBMEHa [0 WUCTedeHus Tekyllero yaca. Ha wHaukatope Oyget oTobpaxeHa
MuratoLas Hagnueb ¢ kogom asapum Er.14 n BpemeHeM 40 cneayoLero BKIYEHUS.

[aHHas aBapus MoXeT ObiTb cOpoLLeHa BbIKMoYeHNneM nutaHus. JaHHas yHKUums
paboTaeT TONbKO B aBTOMaTUYECKMX PEXMMAX.

« Ecnu B n.18 ycTaHOBOYHOrO MeHto “KonmyecTBo aBapuii B Yac Anst 6GrnoknpoBku”
YyCTaHOBMEHO HeHyJIeBOe 3Ha4YeHne, TO MpU YacToOM BO3HUKHOBEHMM aBapun Er.2...Er.8
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(konun4yecTBO aBapuii B Yac NpeBbIcUT 3HaveHne n.18), pabota L2 6ynet 6nokmposaHa oo
BMeLlaTenbCcTBa onepartopa. Ha nHamkartope 6yaet otobpaxeHa muratoLlas Hagnmcb ¢
HoBbIM kogom aBapun Er.22...Er.28 (k kogy aBapum 6ygeT npubasneHo 20) u 6yaet
3BYyYaTb NPEPbLIBUCTbIV 3BYKOBOW curHan. MNpu BeIKMOYEHUN MUTaHWSA AaHHas aBapusi He
cbpocutca. Heobxogmmo HaxaTe u ygepxmeatb kHonky “CTOIM” go gnutenbHoOro
3BYKOBOro curHana. Asapusi byget cbpoweHa v L2 npogomkut paboTy B LUTATHOM
pexume. JaHHasa dyHKLMA paboTaeT ToNbKO B aBTOMATUYECKUX PEXMMAX.

- B cnyyae c6os N3Y (aBapus Er.0) pabota L2 6ygeTt octaHoBneHa. Heobxognmo
HaxaTb 1 ygepxwusatb kHonky “MPOIP” go gnutenbHOro 3BYKOBOro curHana. byayT
aBTOMaTU4YeCKn YCTaHOBIMEHbl 3aBOACKME HaCcTpoukm u L2 nepenger B pexum
NporpaMMMpoBaHKs ANst KOPPEKTUPOBKN 3HAYEHWI MAapPaMETPOB.

MHavkaums aBapun 1 BpeEMS BbIOEPXKKN NMOCIe HeEe B aBTOMATUYECKOM pexnme
cbpacbiBaeTcd npu nepexoge B pPyYHOW pexumm. Tak kak B L2 Het
3HEpProHe3aBMUCUMMbIX YacOB pearnbHOro BPEMEHU, TO OTCHET BPEMEHU BblAEPKKM
nocrie aBapumn Be4eTCs TONbKO NPW BKITHOYEHHOM 3M1eKTponuTaHum npubopa.

Mpwu BbIKNOYEHUN NUTaHNUA aBapusi He copocutcs!

HeobxogmMmo goxaaTtbCsi OKOHYaHUSA BPEMEHU BblAEPXKKM L2 BO BKITHOYEHHOM
COCTOSIHUMN.

Kogpbl n onncaHne aBapui npreeaeHsl B Tabnuue 4.

Tabnuua 4
Kog Bpemsa Koraa
aBapuy OnucaHne aBapuu Peaggﬁgﬁgiwﬂ, npoBepsieTCs:
Er.0 | HeBepHble gaHHble B M3Y
Er1 HenpasunbHoe YepegoBaHve nnm MMpu BKNtOYEHNN
T otcyTcTBre tha3(U<50B)
Er2 [MoBbIWEeHME HanpsXkeHns 15 Mepen sanyckom i
Er.3 [MoHWXEeHNEe HanpsXKeHUs 15 npv paboTatoLlem
Er.4 | Nepekoc das no HanpsiKeHuto 10 Apuratene
Er.5 | MoBbiweHne Toka 1..60**
Er.6 | MoHmkeHne Toka 1..60%* ”p""qga?aoggn*%”-le'\"
Er.7 | MNMepekoc a3z no Toky 10
- 3apaetca B .28
Er.8 | «Cyxon» xon 1...60%* yCTaH'gBquoro MEHI0
HeBepHoe cpabaTbiBaHMe AaTymKkoB
Er.10 yposHs dL n dH 4 MocTosiHHO
CpabaTtbiBaHve Tanvepa k% Mpw paboTatoLlem
Er.11 | npogonxurtensHocTi paboTsl 0...240 muH. [Buratene
Er.12 | 3ambikaHune (yTeuka) Ha kopnyc Mepen 3anyckom
Er.13 | BHyTpeHHsasa aBapus L2 25 MocTosiHHO
Er.14 | lNpeBbllLeHO KOM-BO 3aMyCKOB B Yac Mepen 3anyckom
Er.22
Ero8 [MpeBbIWeHO KOM-BO aBapuii B 4ac gggpa%agg"!?agrg

%  [T1od epemeHem peacuposaHusi criedyem noHUMams rnepuod epeMeHu, 8 meYeHue KOmopoeo HerpepbIeHoO
npucymemeyem agaputiHasi cumyayus.

%% UsmeHsemcs e ycmaHO8OUHOM MeHio L2.
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3 PEKOMEHOALMX NO NOAKIMKOYEHUIO
3.1 MecTopacnonoxeHue U MapKMpoBKa KIleMm

FU1 - npegoxpaHnTens BHYTpY
kopnyca L2, 0.25 A, 250 B
(ans poctyna kK Hemy Heo6xoaUMo
CHATb 3aALUMUTHYIO KPbILLIKY)

SRe  mavessae S
———o

=\

[ —

XTS5

XT1
[ NET
11 F.C

2] F B

3] FA

4 N

XT2

K

11 TA1

2] TA2

3] GND
XT3

K

1| M_FA

2| K1.2 (Ho)
3 K1.1 (obu)
XT4

K

1] K2.3 (wo)
2| K22 (ns)
3| K2.1 (obu)
XT5

K

1] E.RUN

2 dH

3 dL

4 ds

5] CoM

XT4
FU2

FU2 - npegoxpaHutens Lenu
KoHTakTopa, 2.0 A, 250 B

MNonBsopn

} nuTarLWmx
q)a? MogkniovyeHue
HenTtpane npoBoaoR

(KpbILLKa KNeMMHOro 1. Haxatb

6rnoka He noka3saHa)

[atumk Toka 1
[aTtynk Toka 2
O6Lwwmin npoBoAa

2. BctaButb
npoBon,

Llenb KoHTpoOns
CONPOTUBMNEHNS N30NALNN
KoHTakTbl pene
ynpaeneHust nyckarenem

3ameHa

YHVBEPCanbHOro

} KoHTakTbl
pene K2

Bxog - “BHeluHee ynpaBsreHue”
Bxop - [latuuk BepxHero ypoBHS
Bxop - [JaTtumk HXKHEro ypoBHS
Bxop - Oatuuk “cyxoro” xoga
OO6wwui nposos

B Apyrux ucnonHeHusx npenoxpaHvTenb
pasmelleH BHyTpU kopryca L2, ana goctyna k
HeMy HeOBXOAMMO CHSTb 3aLLMUTHYIO KPbILLKY.
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3.2 CxeMbl noAKnoYeHUA AaTYUNKOB U UCNOSNTHUTENbHbLIX MeXaHU3MOB

QF1

- BblKOMaTenb aBToMaTu4eckumn

A B C N KM1 - nycKaTenb aNeKTPOMarHUTHbIN
A1l - YCTPOWCTBO yNpaBneHus 1 3amThbl
O O O TA1,TA2 - TpaHcdopMaTop TOKOBbLIN
hﬁ R1, R2 - pe3ncTop LWyHTUPYOLWMIA
oF1| fF———7
N XT1 A
N 4
F A 3 .
F_B 2 ';LZJA'I I_IgTaHI/Ie
F C 1
y -
R1
TA1 é DO.SQQZSW
XT2
* TA1 1
Y * TA2
R2 <— GND |3
TA2 0.390Q 25W
XT4 K2
K2.1 3
K22 |2 ’/ [:j
KM K2.3 |1 |
1\ \ _____ \E:I F A XT3 Fuz K1
<— K11 3 =
) D S ¢ iz o
U VT WT S L {1 et

Mpn uncnonb3oBaHUM TpaHCHOPMAaTOPOB
Toka Truna T03-90A(T2000:1) pesuctopbl R1
1 R2 He ycTaHaBnvBarTcs.

Mpy wncnonb3oBaHUM TpaHCHOPMATOPOB
TOKa C YHUMUUMPOBAHHBIM BbIXOAOM SA

— HomuHan pesmctopoB R1,R2-0.39Q 25W.

B cBA3n ¢ Tem, 4YTO YCTPOMCTBO ynpasneHus 1 3awmTtbl L2 nutaetca ot cetu ¢
HanpsbkeHnem ~220 B, o6a3aTenbHO nogknioveHne nposoaa Hentpanu (nuHus N).

MpoBopa kKOHTpONs conpoTueneHus usonsauum (XT3.1) gomkeH ObITb NOAKMOYEH
TonbkKo K nuHuu “U” anektpoasuratesns, B NPOTUBHOM Criydae Npomn3ongeT oTkas

Luenn namepeHna n3-3a BbICOKOro HarnpsaXxXeHuna !

KoHTakTbl curHanbHoro perne K2 pekoMeHayeTcs 3alUTUTbL NpeaoxpaHuTenemM
HOMMHanoMm pgo 2 A. BmecTo npefoxpaHuTens MOXHO WCNONb30BaTb
O[HOMOJTOCHbI aBTOMaTUYECKMI BbiKtodaTenb Tuna BA47-29.
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MopkniovyeHne OQUHOYHbIX JaTYNKOB YPOBHA

A1
Hatunk Hatunk t XT5
“cyxoro” xoga HUXHEro COM 5
T\ YPOBHSI as 2
A J / \ 3
\‘ 2 P S dH 2
{ ) E.RUN |1
Datumnk “BHelwwHee
BEPXHEero  ynpaeneHue”
v YPOBHS v
HOAKHI'O‘IEHMG nonnaBKOBOIO BbiKk4vYaTtens
WUnu pene aasrieHnUsA A1
Hatynk XT5
“cyxoro” xoga t COM 5
( ) dS 4
Q[+
u . dH 2
E.RUN |1

v

Bbikntovartens
NnonnaBKoOBbI

Vcnonb3yetcs NonnaBok Unu pene AaBreHns ¢ OOHUM 3aMblKaloLWUM (MM pa3MbIKaroLLIMM)
KOHTAKTOM, MOAKIOYEHHbIN napannenbHo k Bxogam dL n dH. Tun gatynkoB ypoBHsi B N.3
YCTaHOBOYHOTO MEHIO - OAMHOYHbIE(4).
PekomeHayeTcsa 3afencTBoBaTb TalMepbl 3a4ePXKKN BKMHOYEHNUs/oTkNodeHms (n.21, n.22 ycr.
MEHI0) ONns ycTpaHeHusi BO3MOXHOro apebesra KOHTakToB nonnaBka. OOGbIMHO XxBaTaer
3HayeHus 5...6 cekyHa, Anst ycTonumBoro cpabatbiBaHWs NPy CUIbHOM BOJTHEHUM MOBEPXHOCTU

BOAbI.

MopkntovueHne KM

A1
Oatuunk XT5
“cyxoro” xoga t COM 5
<4+ )

dS 4

dL 3

dH 2

“BHellHee E.RUN |1
ynpasnexue”

BepxHun
ypOBEHb

HwxHun
YPOBEHb

3KM, ucnonHenume V v

PekomeHayeTca 3agencrtBoBaTb TanMepbl
3a4epXKKN BKNOYeHUs/ oTknoueHus (n.21, n.22 ycr.
MEHI0) Ans YCTpaHeHWst BO3MOXHOro pApebesra
koHTakToB OKM. OO6blMHO XxBaTaeT 3HayeHus 2...3
ceKyHObl AN ycTonymBoro cpabaTtbiBaHus npu
nyrnbcauum AaBneHns n ApoxaHusi ctpenkm AKM.
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MPUNOXEHWE A [aTtumku Toka

B L2 BO3MOXXHO MCNONb30BaHME AaTYMKOB (TpaHcdopmaTopoB) Toka Tnna T03-
90A, T2000:1 n gaTynkoB C YHUPULMPOBAHHBIM TOKOBbIM BbIXOAOM 5A (TOK A0
600A). Tlpu noaknoyeHnn OaTYMKOB C BbIXOOAOM 5A 0bsi3aTenbHbl LUYHTUPYHOLLME
pesuctopbl 0.39Q 25W. BbiBOAbI AAaTYMKOB TOKa Kaxgon dasbl NOAKIHYaTCs K
cooTBeTCTBYOLWUM knemmam XT2 (cm. Pasgen 3).

KpaTKVIe TeXHUu4yeckue

TpaHchopmaTtop Toka T03-90A (T2000:1) XapaKTepucTuKu:
T03-90A | T2000:1
Cunosoii Makcum. Tok, A 100 125
nposon R obmoTKM, Q ~110 ~90
TA, MM 9 14
[atunk Toka 76, MM 28 32
B, Mm 18 17

K Knemmam

XT2 L2 B n.4 ycraHoBo4yHOro MeHw L2

Heobxoaumo BbIGpaTh 3HaYEHME:
0 -“T03-90A” unn 2 -“T2000:1".

PeancTtop wyHTUpyowmn
0.39Q 25W

[artumk Toka

[ranasoH namepeHnin, A
> 5, 10, 30, 50, 100, 150,
200, 300, 400, 500, 600.
[ranasoH Toka gatynka
yKa3aH Ha MapKUPOBOYHOM
Tabnuuke.

Cwunosoi
nposog

B n.4 ycTaHOBOYHOIro MeEHI0
L2 Heobxoaumo BbIOpaTb TuM
Jartymka Toka - 5A (3HayeHue
n.4 pasHo 1).

B n.5 HeoGxoammo ykasaTtb
€ro guanasoH Toka.

Mpw noakntoyeHnn TpaHcdopmaTopos k L2 cobniogante nonspHOCTL BbIBOAOB. Hanpumep,
BbiBOAbl TTW-30, npomapkupoBaHHble kak “U1", nogkniovante k knemmam TA1,TA2, a
BblBOAbl ‘2" - k knemme GND knemmHuka XT2. 3TO npaBunO OTHOCUTCS U K LIBETHbIM
NpOBOMOYHbLIM BblBOAAM TpaHcdopmaTtopos Tuna TO3-90A(T2000:1).

Mpwu paboTe WyHTUPYOLLME PE3UCTOPbI CUITBHO rpetoTcst Npu Toke 6onee 75% oT AuanasoHa
JaTtyuka, NoaToMy criegyeT ycTaHaBnMBaTb UX Ha yAaneHuu OT MIacTUKOBbIX 3NIEMEHTOB U
npoBodoB. PekomMeHayeTcsi KpenuTb WX K MOHTaXHOW naHenu Lwkada Ans nydwero
paccenBaHus Tenna.
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MPUNOXEHUE b HeucnpaBHOCTU M MeTOAbl UX YCTPaHEHUS

Tabnuua 4

UHpaukauums ABapus

Ha wHaukaTope Huyero He
oTobpaxaeTcsi, CBETOANOAbI
YPOBHEN 1 PEXMMOB He ropsiT,
MOXET 3By4aTb MOCTOSHHbIN
3BYKOBOW CUrHarn.

MpuunHa

He noctynaet nutaHue (4acto
nrnoxas HenTpane Unm ee obpbIB)

Cropen npegoxpanutens FU1

HeuncnpaBHOCTb ycTponcTBa

YcTtpaHeHue

[MpoBepbTe Hanuume Hanpsixe-
HUW Ha nuTatowmx dasax
OTHOCMUTENbLHO HEeWTparnu.
3ameHnTe nnaBkyl BCTaBKY,
HaxoAsLLyroCcst BHyTpu npubopa.

BosBpatute L2 ansi pemoHTa.

HenpasunbHbie BHeLHMe noMexu BoccTtaHoBUTE HacTpomku, npu

Er.0 a o B N3y 4acTOM NOsIBNEHMM BO3BpaTUTE

HHblE B "
a HeucnpaBHoCTb ycTpoWicTBa L2 ans pemoHTa.
HeynoeneTeoputensHoe MpoBepLTe HanmMuMe Hamnpsbke-
HenpasunbHoS KaqegTBo nuTalolen CeTM MM | yyi wa nuTalowmx dhasax oTHO-
owmbka NOAKIIOYEHUS. "

Er1 yepenoBaHue A " (l;IVITeJ'IbHO nposofa HenTpanu N.
Wnn oTCyTCTBME HanpsikeHve ogHom vnu 3MEeHUTE NopsA0K YepeaoBaHust
das HEeCKONMbKMX (a3 MeHblue 50B. |®das3.

HewucnpaBHoCTb ycTponcTBa BosspatuTe L2 ans pemoHTa.
HeynoeneteopuTensHoe [MpoBepbTe BENUUMHY Hanpsbke-
Er2 MoBelweHne KayecTBO MUTAIOLLEN ceTU HUA Ha nuTalWMX dasax OTHO-
: HanpsKeHns CUTENbHO HernTpanu A0 U nocne
n HenpaBunbHas yctaHoBKa 3arnycka gpurartens.
Er.3 H::M:;?::;ﬂ 3HAYEHMIN MUHUMATBHOTO 1 OTKOPPEKTUpYiiTe  3HauYeHus
P MaKCUMarbHOro Hanps>XeHus napametpoB 8,9,26 B
Er4 Mepekoc a3 | HewucnpasHocTs nameputenbHoi| YCTAHOBOUHOM MEHIO L2.
’ No HaMpsXKeHWo| yenu Bosspatute L2 ansa pemoHTa.
MoBbilWweHne Harpy3ku BcrneacT- | MpoBepbTe noTpebnaemMsbiii
BME HEUCNpPaBHOCTY ABUraTens |ABuratenieM TOK M COCTOsiHME
(MCNOMHNTENBHOTO MexaHn3may). | ICMOMHNUTENbHOro MexaHmama.
HenpaBurbHas ycTaHoBKa OTKOppeKTMPYTE  3HaYeHune
mn N napametpa 6 B YCTaHOBOYHOM
Er5 OBbIlLIEHNE 3HAYEHN MaKCUMAanbHOro Toka | 7
’ TOKa ’
HeuncnpasHocTb gaTtunka Toka |[poBepbTe noAknveHue u
UnNu onbKa NogKMnYeHus. 3aMeHNTE HeUCNpPaBHbIN AaTymK.
HewncnpaBHOCTb N3MepUTENbHON
encnpasHoc SMEpUTENLHO BosBpatute L2 ans pemoHTa.
uenu.
MoHWXeHMe Harpysku BCreacT- MposepbTe noTpebnsiemsii
BUE HEWUCNPaBHOCTK ABuraTens |ABUTATENEM TOK 1 COCTOAHME
(MCMIOMHNTENBHOTO MexaHMama) VCMONHUTENBHOTO MEXaHU3Ma.
ARV “CVXOI” XO [MpoBepbTe ypoBeHb BOAbI B
Y A CKBaXMHe.
HenpaeunbHas ycTaHoska OTKOppeKTMPYTE  3HaYeHune
o napametpa 7 B YCTaHOBOYHOM
3HaYeHU MUHYManbHOrO TOKa.
MeHto L2.
Er.6 [MoHmxeHne
) ToKa HeuncnpaBHOCTb JaTumka Toka MposepeTe nopkmioyenne 1
UAM OLLIMGKA NOAKITIOUEHMSI. 3aMeHWTE HeUCnpPaBHbIN AaTymK.
MpoBepbTe cocTtosiHne YTIN
HeucnpaBHoCTb ycTpoiicTBa (koHTakTOpa) M ero uenb
NnnaBHOro nycka unu oTkas ynpaenenunsa. 3amenute YII
KOHTaKTopa (He BKMIYNICS). (KOoHTaKTOp) npu ero oTKase.
[MpoBepkTe npeaoxpanHuTens FU2
HewncnpaBHOCTb N3MepUTENbHON
: CNpaBHOC SMEpUTENBHO BosBpatute L2 ans pemoHTa.
uenu.
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MpopomkeHne Tabnuubl 5

WHaukauma ABapus MpuunHa YctpaHeHue
MiaMeHeHne Harpyskun Ha ogHoMn .
13 pa3s BCreACTBME Hencnpas- anM?:T“;ﬁ:LiOKHOTpGGM'e MbIN
HOCTU ABUraTens. A )
HewncnpaBHocTb 0gHOMO 13 MpoBepbTe noakmloYeHne W
AAaTYMKOB TOKa UM OLIGKa 3aMEHNTE HeUCTIPAaBHbIN AaTUMK.
NoAKMOYEHNS.
n YCTaHOBIEHO CIMLIKOM HU3KOE | OTkoppeKkTUpYyiTe 3HaueHue
Er.7 epekoc das | spayenme nepekoca has no nepekoca a3 (8 %) B n.10
no TOKy TOKY B YCTAHOBOYHOM MEHIO. YCTaHOBOYHOIO MEHIO.
Mpousseaute kanubpoBkKy
HeTouHoe n3MepeHune TOKOB MO | kaHarNoB Toka MO METOAuKe,
¢aszam B un C. M3NOXEHHOW Ha nocnegHewn
CTpaHwuLe AaHHOro PyKOBOACTBA.
HewvcnpaBHOCTb M3MepUTENBHON BoaspaTyTe L2 Ast peMOHTa.
Lenu 0fHOro 13 AaTyYnKoB ToKa.
HepocratouHbii ypoBeHb Boapl B| 0XAMTECH Heob6xoammoro
CKBa)XMHe. YPOBHA BOAbI B CKBa>XUHE.
Er.8 «Cyxoit» xon HenpaBunbHoe nogknoveHne MpoBepbTe MoAKMOYEHNE U
Unv oTkas gaTyuka. 3aMEeHUTe HeNCNpaBHbIV AaT4uK.
HeuncnpasHocTb BxoAa Aatuuka. | Bosspartute L2 ans pemoHTa.
HenpasunnbHasa yctaHoBka OTKOppekTMpynTe  3HavyeHue
TUMNa AATYMKOB YPOBHS napametpa 3 B YCTAHOBOYHOM
HenpasunbHoe | B yCTaHOBOYHOM MEHIO. MeHo L2.
10 cpabaTtbiBaHMe
Er. JaTuvKoB HenpaBunbHoe nogkntoveHne [MpoBepbTe nNpaBUNbHOCTbL
YPOBHS [aT4YMKOB YPOBHSI. NOAKITHOHEHMS.
HeuncnpaBHOCTb Lienn ogHoro u3
BXO[10B AATUNKOB YPOBHS!. Bosepatute L2 anga pemoHTa.
YcTaHOBMNEHO HU3Koe 3HaveHne | OTKoppekTupynte 3Ha4yeHne
Cpabotan BpeMeHun cpabaTblBaHusl, AaTumk | BPeMeHu cpabaTbiBaHus B
Tavimep BEPXHEro(HUXKHEro) ypoBHs He napaMLesze 20 ycTaHOBO4HOTO
MeHto L2.
Er.11 npofomKmuTens-| YCnesaet cpaorars.
HOCTW paboThl OTkas parumka(os) ypoBHS Ui MpoBepbTe paboTocnocobHOCTb
6Ka 1X NOAKMIoYEeHUs! patunKkos ypoBHA W
oum A : NPaBUIBbHOCTb UX NOAKMIOYEHMS.
Kputnueckoe conpoTueneHue
mMexay 06MOTKON 1 KOpnycoMm MpoBepbTe conpoTUBNEHUE
3amblkaHne asuratens (HapyleHue M30M1sLMM 0BMOTOK AiBUTaTENS.
Er.12 (yTeuka) LeMOCTHOCTH U3OMSLINK) .
Ha kopnyc .
HeuncnpaBHOCTb 3MepuTEnbHON
uen . BosBpatute L2 ans pemoHTa.
BHYTpeHHsI HemcnpaBHOCTb
BHyTpeHHsAS .
Er.13 owmbKa L2 yCTpoVicTBa (MoBpexaeHne Bosepatute L2 ans peMoHTa.

N3MepUTENbLHOro Moayns).
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BHAMAHMUE !

[DanHas nidopmauma JOJDKHA BblTb JOCTYIHA TOJNbKO OJ1A
OBCIY>KNBAKLENO NMEPCOHAIJIA, 3aHMMatoLEerocsi HaCTPOMKom
N CEPBUCHBIM OBCIYXXMBaHMEM YCTPOWCTBA.

M3-3a pas3bpoca napamMeTpoB UCMONb3yeMbIX pagnogetanen, nuamepenne asHbix
HanpshKEHUA W TOKOB 3MEKTPOABUraTens He Bcerga sBnsieTcss TouYHbIM. [ns
KOPPEKTUPOBKM 3TUX 3HadyeHUn B L2 npegycmoTpeHa ckpbiTas QyHKUUS
KannopoBku.

Ecnu nokasaHmnsa TOKOB UK HAaNPSKEHNI Ha nHauKaTope L2 owyTmo oTnnyatotca
OT MOKa3aHUM TOYHOro BHEeLUHero npubopa (TOYHOCTb M3MepeHun L2 - He Gonee
+1%), TO HEOBXOAMMO BbINOMHUTL KanNMOpPOBKY KaHaMoB.

MpumeyaHue: TOKOU3IMepUTESIbHbIE KNeLiu, HAaUTU KOTOpble He COCTaBnseT
TpyAa, B 60NbLIMHCTBE Cly4yaeB MMeIOT A0BOJIbHO BbICOKYH NOrPeLlHOCTb, U
MCNonb30oBaTb UX B KayeCcTBe 3TaNIOHHbIX He pekoMmeHAyeTcsA. [AnA TouHOMU
HacTpoWKu cnenyeT nonb3oBaTbcs komnsiekcamu KUT.

Mepen npoueccoM KanMbpoBkn HEOOXOAMMO NPOBEPUTH MPaBUITbHOCTL BbiOOpa
JaTyuka ToKa u ero guanasoHa B n.4 1 n.5 yctaHOBOYHOIO MeH:o L2.

WTak, cam npouecc kanmbpoBku (k L2 OOmMKHbI ObiTb MOAKMOYEHBbI NMUTaKOLLas
NVHUSA 1 aBuUraterns):

Mpn BbIKNIOYEHHOM NUTaHWUK L2 HaXXMMaem KHOMKM
‘NMPOINP” n “BblBOP” Ha nuueBon naHenn W, He
oTnycKas ux, nogaem nuTaHue Ha npmobop.

Mocne oTobpaxeHus Ha3BaHusa npubopa n Bepcum MO

Ha nHamkaTope nossatcs Hagnues “UST 7. Mocne Toro
KaK OHa 3aMUraeT, MOXKHO OTMYCTUTb KHOMKM.

Ha unavkaTtope noseutca muratowas Haanues “RUIN..”.
Haxas kHonky “[MYCK”, 3anyckaem asuratens.

AsToMAT[ ]

lycrPoicTBO
151 M SALUNTE!

OcTaHOBUTbL ABUraTenb Nocre 3anycka BO3MOXHO
BHAMAHUE ! TONbKO BbIKMO4YeHMeM nuTaHus !!!
OTKNOYEHbI BCe 3aUThl, KpOMe “cyxoro” xopga.
b
o e I T b Ha uHaukaTope nooyepeaHo oTo6pasnTcs
l'_l'_ :ll.r-t I’ 0603HaYeHNe KOPPEKTUPYEMOro KaHana u
1 3HaYeHve KanmbpoBOYHOrO KO3 dMLUMEHTa
O6o3HaueHue

KanubpogoyHnbili Ha HeM.

kanana KoaghgpuyueHm

Bcero 5 kaHanos: Tok gasbl B (06o3HadeHwe /5), Tok dasbl C (0603HaueHme IL),
HanpsxeHus gas A, B n C (o6osHavenus UA, UB, UL ). Bravane otob6paxaetcs
KoppeKkTupoBKa Toka thasbl B.

Haxumas kHonky “BbIBOP”, Bbibupaem HyxHbIi  kaHan. Nocrne Bbibopa Hy>KHOro
KaHana Ha MHauKatope oTo6pasATCsi NepeMUrMBaloLLIMECS HAAMUCK 0B603HAYEHNS
KaHara v 3Ha4eHWs ToKa U HanpshKeHWs Ha 3TOM KaHare.
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PerynupoBka kaHanoB Toka IB, IC

MoaknounTe TOYUHBIN M3MEpUTEnbHLIN Npubop (Hanpumep, Cunosoit
TOKOM3MepUTENbHbIe KNelw) K kanubpyemon ase. Haxumas (;‘;gif’g
kHomKy “BbIBOP”, BbIGEpPUTE HYXHBIV KaHar.
BEPYHWA YPOBEH 4
Haxumas kHonku “MYCK” n e —— ’, ’, P d
“CTOIT", fo6eiiTech OAMHAKOBbIX S o
nokasaHum knewen n L2.
(=g —
Haxkmute kHonky “rPOIP.” mm—
v 11

L2 npousBenet pacyeT, KOPPEKTUPOBKY ITOrO KaHamna u 3anuiiet
HY>HbIV KanMbpoBOYHbIN KO3 MULNEHT B NaMSATb U KPaTKOBPEMEHHO
oTobpasut ero murawllee 3HaveHue Ha wHaukartope. [lmanasoH
3HayeHu koadbduumenTa - (0,700...1,200).

Ecnun koadhprumeHT kannbpoBKM BbIXOAWT M3 AOMYCTMMOrO Anana3oHa, TO ero 3Ha4YeHue
COXpaHeHo He ByaeT, MPO3BYYNT 3BYKOBOW CUrHam U Ha MHOUKATope 0Tobpas3nTcst Hagnuch
“Err.”. Heobxoammo eLLe pa3 npoBepuTb 3HAYEHNS KaHana n npou3BecTy KanubpoBky.

Ecnn npn kanubpoBke nNOCTOAHHO oTobpaxaeTcs Hagnucb “Err.” npu KOPpPEeKTHbIX
BBELEHHbIX 3HAYEHUSIX U NPaBUMbLHOM AuanasoHe Toka B N.4, nN.5 yCTaHOBOYHOrO MEHHO -
HeuncnpaBHa naMmeputensHas uenb L2 n Tpebyetca peMoHT Ha nNpeanpusiTumn-n3rotoButene
unu CepsucHom LieHTpe.

MepecTtaBbTe Kknewim Ha nNpoBoA cregytowen dasbl, kHornkon “BbIBOP” nepengute K
cnenyroLeMy KaHany M3MepeHUsl U OTKOPPEKTUPYITE TOK crieaytoLlen dasbl.
BaxxHo, 4Tobbl B NpoLiecce kanmbpoBku Harpy3ka Ha asuratene HE MEHAJIACB!
Mpun Nnepnoamnyeckn MeHSOLLENCS Harpy3ke KOPPEKTMPOBKa OyaeT HETOUYHON.

PerynupoBka kaHanoB HanpsbkeHun UA, UB, UC

BBoaHble /H
MopkntounTe LWynbl BonNsTMETPA K Knemmam nutaHus N TEMMT
n F_A (F_B, F_C) L2 unn BBOAHBIM KNEMMaM NuTaHus cTaHumMn
CTaHUuuMn ynpasneHu4d. ynpasneHus

Haxwunmas kHonky “BbIBOP” BbIGepuTe Hy>XHbIN KaHar.

Haxunmasa kHonku “TTYCK” wn | [0 seweosen0

“ » o ABAPMA  Lykemit yroBEH O ,ﬂ
CTOIT”, nobenTecb OaMHAKOBbIX e ,_j ,',3
nokasaHui BornsTMeTpa un L2. pre—

g
MIVCHER Lz
yerponcrao
oA A

HaxmuTe kHonky “TMPOIP.”.

L2 nponsseneT pacyeT, KOPPEKTMPOBKY 3TOTO KaHana v 3anuLLeT HYXHbIA
KanmbpoBOYHbIV KO MDULMEHT B NaMATb Y KpAaTKOBPEMEHHO OTOOpasunT ero
MuraoLlee 3HavyeHve Ha MHanKaTope.

MepecTaBbTe Lyn BONBTMETPA Ha Kremmy crneaytoLlen dasbl, kHonkon “BbIBOP” BbibepuTe
creqyoLwnii KaHan n3MepeHnst 1 OTKOPPEKTUPYINTE HaNpPshKeHWE, U Tak A4NS HanpshKeHn Bcex

das.

Mocne KoppEKTUPOBKM BCEX HEOOXOAMMbIX KAHANOB BbIKIKOYAEM, Y CHOBa BKtoYaeMm L2.
3anycTuB anekTpoaBuratesnbs B py4HOM pexume kHornkon “MYCK”, cpaBHMBaeM nokasaHus
BHELLHEro n3mepuTensHoro npubopa co 3HadeHnsmu L2. Ecnn pesynerart He ycTpauvBaer,
BHOBb 3aryckaeM npoLecc KannopoBKy.
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