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Bo usbexxaHune BbIX0Aa U3 CTPOA KOHTPONEPaA U (MAK) NPUBOAUMC
rapaHTUiiHbiMK 0693aTenbCcTBaMM, Nepes YCTaHOBKOM U 3KCMAYS
BHMMATE/IbHO 0O3HAKOMMUTbCA C HACTOALLEA UHCT




BBEOEHUE
NMPUHLUUN PABOTbl KOHTPOJINEPOB SHEPI)XWUCEUBEP

ACUHXPOHHbLIE anekTpoasuraTtenu ABNSAOTCA Hanbonee yacTo
NPUMEHSIEMbIMX YCTPOMUCTBaAMM LN NPMBOAA MPOMBbILLNEHHbIX U OBITOBbIX MaLUWH U
MexaHu3MoB. JTO O0OYyCroBfeHO WX OTHOCUTENIbHO HU3KOW  CTOMMOCTbLIO,
OTHOCUTENbLHO BbiCOKMM KI1[, NpOCTOTOM KOHCTPYyKUMW WU, crnegoBaTeribHO, WX
HaOEeXHOCTbHO.

OcHoBHble NpobnemMbl, BO3HUKAOLME NPU 3KCMyaTaunm Takux aBuratenen,
CBOOATCA K HEBO3MOXHOCTM COrflacoBaHWs CO30aBaemMoro WMMW MOMEHTaA C
MOMEHTOM Harpy3ku, kak BO BPEMSI NMycka, Tak U BO BpeMsi PaboTbl, a TakKe BbICOKUMN
MyCKOBOW TOK.

Bo Bpema nycka KpyTAwmMi MOMeHT o006bidHO gocturaet 150-200%, OH
yCKOpSieT Harpysky 40 AOCTMXKEHUS NOSTHOM CKOPOCTW BpaLLEeHNsa 3a JONWN CeKyHabl,
4YTO MOXET NPUBECTU K BbIXOA4Y M3 CTPOS KNHEMATUYECKOW Lenu npmBoda. B 1o xe
camoe BpeMsi CTapToBbli TOK MoXeT ObiTb B 8-10 pa3 Gonblwe HOMUHaNbHOrO,
nopoxgas npobnembl CO CTabUNbHOCTBLIO MUTAHUS. M MOBbLILWEHHBIM WU3HOCOM
anekTpuyeckon Yyactn obopyaoBaHus.

Korga pgsuratenb paboTtaeT € NOHWxXeHHOW Harpyskon, ero KI[ napaet
BCNeACTBME TOro, YTO CO3daBa€MbIi MArHUTHBIM MNOTOK CIIULLKOM BENUK MO
OTHOLUEHUIO K MarHUTHOMY MOTOKY, OOCTaTOYMHOMY Afisi CO34aHus Bpaljarollero
MOMEHTa, HeobxoAMMOro Ans NPeoaoNeHNns MOMEHTa HarpysKku.

TUNUYHbIN TpexdasHbIn aCUHXPOHHBIN - anekTpoaBuratens, paboTatlowun ¢
NOJSTHOM Harpy3komn, obnagaeTt oTHocuTeNbHO BbicokuM KI, pocturatowmm 80-96%.
OpHako, Kak nokasaHo Ha pucyHke 1a, Kl gsuraTtens pesko nagaeT, ecnun Harpyska
cHmwkaeTcs. ageHne KI1[ ocobeHHO OWwyTUMO, KOrga Harpys3ka CHuKaetcsa OO
3HavyeHun meHee 50% OT HOMMHaNbHOW. B OENCTBUTENBHOCTM AneKkTpoaBuUraTenu
AOBONbHO peako paboTaltT Ha NomHyK MowHOCTb. NogaBnsiowiee GONbLUMHCTBO
apuratenen paboTaloT ¢ Harpy3Kon, 3HaYUTESNTbHO HWXKEe HOMWHANbHOW BCnencTBue
TOro, 4YTO NPWU MNPOEKTMPOBAHMM INeKTponpmBoda OHUM Obinv BbiGpaHbl C Tak
Ha3blBaeMbIM «KOHCTPYKTUBHbIM  3amacoM», a TaK Xe Wu3-3a eCTeCTBEHHbIX
KonebaHu Harpy3ku B YCIIOBUAX KOHKPETHOrO TEXHONMOMMYECKOro npouecca.

100% CkopocTtb
: BpaLLeHUs 1
HanpsbkeHne
MOCTOAHHDbI
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50% 100%

PucyHok 1a

Harpyska
KI[ acMHxpoHHOro gsuratens Py



B Tex cnyvasx, korga HeT BO3MOXHOCTU WM HeoBXO4MMOCTU W3MEHATb
CKOPOCTb BpalleHunsa asuratensi, obopynosaHne dHepmaxuCensep (3C) nossonser
9KOHOMMUTbL 3NEKTPOIHeprno, notpebnsemyo asuratensamm npu ux pabote Ha
NMOHMXKXEHHbIX Harpy3kax.

He cTonb coBpeMeHHble, kak C, yCcTponcTBa NNaBHOMO Nycka no OKOHYaHUn
nporpaMmmbl pasroHa COXPaHSAT MOSIHYK 3NEeKTPONPOBOAHOCTb, BCNEACTBUE Yero
aBuratens BegeT cebsa Tak ke, Kak ecnu Obl OH Oblfl MOAKMYEH HanpsAMyl K
nutTalowen cetn, nubo LWyHTMPYHTCS KOHTaKTOpamu, KOMMYTUPYHOLLMMHU
aneKkTpoaBuraTenb HanpsaMmyr K nuTalowen cetu ana  usbexaHusa notepb
3MEKTPOIHEPINN HA BHYTPEHHEM COMPOTUBIIEHMU OTKPLITLIX TUpucTopoB. OaHako
NPy MNOHWXKEHHbIX Harpy3kax MW MOMHOM NoAdaye HanpskeHUsi acUMHXPOHHbIE
anekTpoaBuraTtenu Bcerga  nonyyawT  U3ObITOYHbIA - TOK  HamMarHu4YMBaHuA,
pacxogylWUNca B TOM 4YMCle Ha MepemMarHuyYnMBaHwe CO34aHHOr0 MM Xe B
npeabiaywnn - MOMEHT BpPEeMEHUM U3ObITOYHOrO  MarHUTHoro nons. [lytem
HEMNPEpPbLIBHOIO KOHTPOMS HAarpy3kn W M3MEHEHMSI HaNpshKEeHWss Ha KOHTaKTax
apuratens no onpegeneHHomy anroputmy, 3C 9KOHOMUT 4acTb SHeprum
BO3OYXXOEHUS U CHWXaeT noTepu (MponopumoHaribHble KBagpaTy ToKa, KOTOPbIN
CHWXaEeTCss NPU MNOHWXEHUWN HaMnpsbKeHWd), a Takke ynydwaeT KoapuuneHT
MOLLHOCTU B TeX Cry4yasXx, Koraa anekrpogsuratesnb UCNosnb3yeTcs Hea((EKTUBHO C
NMOHMXXEHHOW Harpy3Kou.

B yem dpunamnyeckmit cmbicn nogobHbIX MaHUNyAaumnn? MomeHT, co3gaBaembin
ABuraTenem, 3aBUCUT KaK OT MPUNOXEHHOFO HamnpshKeHWs, Tak U OT CKONbXEeHUs
(nokasatenb «3anas3gblBaHWs» BpaleHUs poTopa OTHOCMTENbHO MNons cratopa).
UemM MEHbLIMM MOMEHT Harpysku TMpuaoXkeH K poTopy, Tem 6onble poTop
«JOoroHsieT» nomne cratopa (CKOMbXeHWe yMeHbllaeTcd), TeM Aanblle gsuraTerb
nepexoanT B MEHee 3KOHOMMUYHLIN pexum. Ecnm cooTBeTCcTBYHOLWMM 0Opa3om
CHU3NTb HaNpsXKeHNe NUTaHus, NogaBaeMoOe Ha ABuUraTenb, CKONbXEHNE BEPHETCS K
HOMUHaNbLHOMY 3Ha4eHuo. PUCYHOK 2a MnNICTPpUPYeT OMMUCaHHbIM NpoLecc Ha
NnPUMEpPE MeEXaHUYECKNX XapakKTEPUCTUK ABuUraTenss Npu pasfMyHbiX 3HAYEHUNAX
HaNPSXKEHUS!, NMPUIOXKEHHOro K oGMoTKam. pn 3TOM CHMU3ATCA TOK, NpOTeKakoLuni
yepe3 0OMOTKM gaBuratensi, u- notpebnsemas MOLWHOCTb, NPONOpPLMOHanbHas
NPOM3BEOEHUNIO HamMpsXKeHUA W Toka, notepu ymeHblwatcda, K1 pasuratens
BO3pacTerT.
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PucyHok 2a

MexaHun4eckue XapakTepucTnkn gsuratend npu pasrindHbiX HaNpsaXXeHnAax nntaHnAa



Kakum obpaszom JC cHwxaeT HanpsbkeHune? JC mncnonb3yeT TPpaauuMOHHYHO
AnNsi YCTPOMCTB MNSI@BHOMO Mycka CXeMy BCTPEYHO-NapansienbHO BKAYEHHbIX
TupuctopoB  (Cm. PucyHok 3a). Twupuctop —  3MEKTPOHHbIM  npubop,
npeacrasnsaowmnm cobon ynpaesnaembin guod. OH OTKpbIBAaeTCs Npu nopaye
ynpaBnsawoLwero MMnynbca 1 3akpbiBaeTcs nNpu nepexone npoxogsawero yepes Hero
Toka 4yepe3 Homb. OTKpbIBAA TUPUCTOP C OONbLUEN MU MEHbLUEN 3a4EPXKKOW MO
BpPEMEHMW, BO3MOXHO «Bblpe3aTb» COOTBETCTBYIOLLYK YacTb CUHYyCOMUAbl NUTAoLEro
HaNPsXKeHUs. INIOPbl HANPSKEHNA Ha BbIXOA4E TUPUCTOPHOro 6rioka npeacTaBreHbI
Ha PucyHke 4a. Takum obpa3om, cpefHee HanpsbkeHWe Ha BbIXOAe YCTPOWCTBa
OyOoeT MeHATbCA NpPOMOPUNOHANBbHO M3MEHEHUID BPEMEHU -3aOepPXKN OTKPbITUA
Tvpuctopa. [lockonbky MNOOOOHBLIM  MPUHUMN  PEryrMpOBaHUA  HanpsbKeHUs
npegnonaraetr 4To B Te WHTepBanbl BPEMEHMW, KOrga. TUPUCTOPbI OCTalTCS
3aKpbITbIMK, TOK 4Yepe3 OOMOTKM ABuraTtenst He NpoTekaeT, oTbopa MOLHOCTU U3
nuTalLWwen cetTm B 3TU MOMEHTbl He npoucxoauT. PoTop. aBuratenss B 3Tu
WHTepBarbl BPEMEHW BpaLWaeTCs Mo NHEPLINN.

UBx | | UBbIX

PucyHok 3a
BcTpeyHo-napannenbHO BKIIOYEHHbIE TUPUCTOPbI

Yrofi OTKpbITUS NEPBOro TUPUCTOPA

Vo5 oTKpbITUSI BTOPOro TUpUCTOpPa

PucyHok 4a
HanpsikeHne Ha BbIxo4e BCTPeYHOo-napanfesnbHOn TMPUCTOPHOM napbl

Kaknm obpasom ocyuiectBnseTca onpeaeneHne OnTUManbHOr0O MOMEHTa
OTKpbITUA TUpuctopos? O6MOTKM [BuUratend npeacTaBnsalT cobor akTUBHO-
WHOYKTUBHYIO Harpysky. AKTMBHAd 4acTb COMNPOTUBIMEHUS 3aBUCUT TOMbKO OT
TemnepaTypbl 0OMOTKW. PeakTuBHOe (MHAYKTUBHOE) COMNPOTUBIIEHME 3aBUCUT OT
MOMEHTa Harpysku, NPUNOXEHHOro K poTopy pAsuratens. Ero BennuuMHa Tem
fonblie, YeM MeHbLUMA MOMEHT Harpy3kum npunoxeH. BenuuvHa peakTmMBHOro
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COMPOTUBNEHNA BNUSET Ha (Pa30BbI CABUI MeXAy HanpsXKeHMEM M TOKOM B Lienu
(cm. PucyHok 5a). Takmm o6pasom, usmepss ¢asoBbid  CABUM, BO3MOXHO
OQHO3HA4YHO CyAMUTb O BENWYMHE Harpy3km MO OTHOLIEHUO K HOMWHArbHOMN.
CHWXEHNEe HanpsKeHWst COOTBETCTBEHHO YMEHbBLUEHWIO BENUYMHBbI  Harpysku
NPUBOANT K YMEHbLLUEHMIO MHOYKTUBHOM YacTu conpoTmeneHus. Benepcrteme aToro,
MOMUMO YXXE€ YMOMSIHYTOrO CHWXEHUSA NOTPEONEeHNss akTMBHOW MOLLHOCTM Mpu
MOHMXXEHUN HAMPSHKEHUS, CHUXKEHME aKTMBHOM 4YacTuU ToKa yMEeHbLUaeT noTepw,
paBHble NMPOM3BEOEHWUI0 KBagpaTa TOKa Ha aKTMBHOE COMPOTUBIIEHUE OOMOTOK.
[MoCKONbKY peakTUBHbIA TOK, KaK U akTUBHbIWA, rPEET NPOBOAHWUKU, €ro CHMXEHNE Tak
Xe NpMBOOUT K YMEHbLUEHMIO aKTMBHONO COMPOTMBIEHMS OOMOTOK ABUraTens, 4to
obecneunBaeT AONOMHUTENBHYIO 3KOHOMUIO SHEPIMM, BbiAENABLUENCS B BUAE Tenna.
Kpome TOro, yMeHblUEHME pPEaKTMBHOW 4YacTW  COMNPOTMBIIEHWUS  CHWXAaeT
oTpuuaTenbHOEe BIUSHWE PEaKTUBHOM Harpy3km Ha MNMTaOLWy CeTb, YMEHbLuas
ha30BbIV CABUT MEXAY TOKOM U HaMNPsPKEHNEM, a TakK e PEAKTUBHYHO MOLLHOCTb.

/ I

PucyHok 5a
®a30BbIV CABUM MEXOY HaNpPs>KeHNEM U TOKOM

Mcnonb3yst MOLWHBIN MUKPOKOHTponsiep, 9C MrHOBEHHO OLEHMBAET HarpysKky
Ha Bany ABuraTens, CpaBHMBAET €€ C KOHCTPYKTMBHOW MOLLHOCTbIO ABUraTens u B
cnyyae MOHMXEHHOW Harpy3kM CHWXKAET HanpsbkeHue, nogaBaeMoe Ha [BuraTerb,
pobuBasicb Toro, Ytobbl ABuratens paboTtan Ha CBOEM pPacYeTHOM CKOMbXEHUN W,
Kak crneacteue, ¢ makcumanbHbiM KIML. MNpn aTomM yactoTa BpalleHus apuratens He
nameHsietcsa. Bpems peakuum 3C Ha n3meHeHue Harpyskm coctaBnseT COTy A0S0
CEKyHObl, 4YTO MO3BONMSAET Jdaxe nNpu AUHAMUYHO MEHSIOWNXCA Harpyskax
OTCrexuBaTb pexxmm MmakcumanoHoro K.

[MocKkonbKy YCTPONCTBA NSIaBHOrO nycka CTPOATCS NO TOMY e MPUHUMNY, YTO
n KoHTponnepbl AHepaxmCensep, B o6opyaoBaHmm AC npegycmMoTpeHa yHKUUA
nnaBHOro nycka. TofbKo Gnarogaps TOMy, 4YTO KOHTponsepbl dHepmxkuCensep
paccunTaHbl Ha TSHKENble TEMNMOBbIE PEXMMbI, @ B NPOrpaMmMHOM obecneyeHuu
ncnonb3ytTcss adpdekTMBHbIE HOy-xay, JC obecneymBaeT nyck obopyaoBaHus,
XapaKTepU3yoLWerocs TSKemnbiMU MYyCKOBbIMU PEXMMaMMU «HOMUHaN B HOMWUHanN», ¢
4YeM He CnpaBArTCA 0bblYHbIE YCTPOMCTBA NSIAaBHOIO nycka.

B ycnoBusx, koraa He TpebyeTtcs perynmpoBaTb YMCno 060pOTOB ABUraTens,
9C unpeanbHO noagxoauT ANs uenen aHeprocbepexeHuss U pelleHuss npodnemsol
nnaBHoro nycka. Ha cerogHsIWWHMA OeHb NO COBOKYMHOCTU NMOTPEOUTENbCKUX
Ka4yeCTB U LieHbl aHanoroB faHHOMY OOOpyA0BaHUIO HA PbIHKE HeT.



CMEUNDUKALNA KOHTPONNEPA 3HEPOXXUCEUBEP

MapameTp

3HavyeHue

HanpsibkeHune B ceTu

380 B +10%

YacToTa TOKa B cetu

50"y +1%

Temnepartypa
OKpYyXatoLuen cpeapl

-10° - +30°C
CHwxeHne mowHocTn B KBT Ha 2% npv NOBbILLEHUN
TemnepaTypbl Ha 1°C B AnanasoHe 0o 50°C

Temnepatypa XxpaHeHust

-30° - +40°C

OTHOocuTenbHas
BI1aXXHOCTb

<95%. KoHgeHcauusa HegonycTuma.

BbicoTa Hag ypoBHEM
Mops

Makc. 1000 m. CHmxeHne mouiHocTh B KBT Ha 1% Ha
Kaxkable gononHuternbHblie 100 M.

Pexnm nycka

2 HOMUMHarbHOro 3Ha4yeHns Toka asuratens 3a 60 ¢
3 HOMUHarbHOro 3HayeHust Toka asuratens 3a 30 ¢
4 HOMWHANbHOrO 3Ha4YeHUsA ToKa aABuratensi 3a 5 c

Konun4yectBo NyCKOB B 4acC

20 paBHOMEPHO pacnpeferneHHbIX B TeYeHNe Yaca
3anyckoB Npv HOMWHaMbHbIX NapamMeTpax nycka

OnopHoe HanpskeHne

30 — 60% HanpshkeHusi NUTaHns

[MyckoBon MOMEHT

20 — 70% nyckoBOro MOMEHTa Mpu BKIMIOYEHUN B CETb

HaNpsiMyo
CymmapHoe Bpems 10-90c
NOCTENeHHoro
HapacTaHWs Toka
O6HapyxeHue OTknoveHne B CBA3M C noTepen asbl U KOPOTKUM
HencnpaBHOCTEN 3aMblKaHWEM TUpUcTopa
OxnaxpgeHue MpuHyanTENBHOE ANSA KOHTPOSNEepOB HOMUHANbHON

MOLLHOCTbIO CBbiLLe 22 KBT

KKW vingukaTtop

PABOTA, OCTAHOBJIEH, HENCIPABHOCTDb,
HACTPOWKW.

Pene

bawnnacc, HencnpaBHOCTb

[MapameTpbl KOHTaKTa
pene

250 B, 8A nepeMeHHOro Toka, Makc.

KoHTposib HanpsaxeHns

da3zoBbIN caBur, oTcyTCcTBUE dhasbl

HanpsibkeHne nutaHus
BeHTUnaTopa(-oB)

220 B, ot 22 kBT

CTteneHb 3alWnThlI,
KnmmaTtumnyeckoe
NCNOnHeHne

IP20 Y4
IP54 Y4
IP54 YXI1




HA3SHAYEHUE

KoHTponnep AHepoxuCensep obecneunBaeTt nraBHbIN nycK
anekTpoaBuratens ¢ nocneayrouien ontummsaumen ero pabotbl B 3aBUCMMOCTU OT
Harpy3kM, 4YTO MO3BONSIET CHM3UTb 3HepronoTpebneHne, BUOPOHArpy>KeHHOCTb
npuBoaMMoro gsuratens u obopyaoBaHusi B LENOM, HarpeB ABUraTens, ypoOBEeHb
wyma. B wutore 3HauMTenbHO NOBbLIWAKTCA MNOTPeOUTENbLCKUE KavecTBa WU
HaAeXHOCTb COBMECTHO UCMONb3yeMbIX 3fieKTpoaBUraTesien 1 MEXaHM3MoOB.

OMUCAHME YCTPOUCTBA

KoHTponnep OJHepaxuCenBep coctouT K3 6rnoka pagumaTtopoB C
3aKpenneHHbIMU Ha HUX TUPUCTOPHLIMU MOAYNSIMU, CUITOBOW NnaTtbl C pasbemMamu,
nnatel ynpaeneHus ¢ XKW aucnneem wn kopnyca (Cm. Puc. 1 vnn Puc. 2 B
3aBUCMMOCTU OT MOAENMN).

CneuuanbHble 3NeMeHTbI CUNOBON NNaTbl CHUMAKOT MHPOPMaLNIO O KayecTBe
N HanmMuMm NUTaoLWMX HanpsbkeHun, hasax Toka U HanpsbkeHus M nepedaroT UX Ha
nnaTty ynpasneHus. lNpoueccop, CMOHTUPOBAHHBLIA Ha MnnaTte ynpasneHud, Ha Gase
MONy4YeHHOM WHOpMauun BblgaeT CcurHasnbel - ynpaBneHus ason  OTKPbITUSA
TUPUCTOPOB (BEPTUKANbHOE ynpaBrieHne).

Ha cunoBon nnate mmeeTtcsa ABa perie ¢ KoHTaktamu 250B 8A, ogHO M3 HUX
CAYXUT Ana opranusaumn BAMMACC (noaknioveHve aBuraTens yepes o6XOHOIA
KOHTAKTOp MoOCre OKOH4YaHus pasroHa), BTOpOE perfle BKIK4YaeTcs nocrne
oOHapy>XeHns1 HENCNPaBHOCTM CrieayoLWmMx BUAOB:

1. MNMoTeps dasbl.

2. [Neperpy3ska no TOKy.

3. CunbHasa acummeTpua as.

4. Mpobon TMPUCTOPHOIro MOAYNA.

5. KopoTkoe 3amMblkaHKe.

BAXHO!

PeanusoBaHHble B KOHTpomnnepe 3awuTtbl ob0ecneynBalOTCA He
MCnonb30oBaHUEM KOHTponnepa KaKk  TaKOBbIM, a NPABWUJIbHbIM
MUCNONIb3OBaHUEM KOHTpoOsJiepa, T.e. BbINOJSIHEHMEM BCeX peKoMeHAaauun,
npuBeAeHHbIX B Hactosiwen MHcTpyKuuu.

Mpu pabote ¢ G60NbWMMKM BbLIXOAHLIMU TOKaMW, MPU YacTbIX MyCKax
ABUratens wu neperpyskax mMpPoOMCXOAUT HarpeB KpUCTarisioB CUNOBLIX
Moaynen. Temnepatypa KpuUCTanJZIoB MOXeET TMpPeBbICUTb NpenesibHo
pgonyctumyro (150-175°C), B aTOM criyyae HayHeTcA UX paspyweHue. Hu ogHa
M3 3alUT HEe B COCTOSIHUM HanNpsiMyrd KOHTPONUpoBaTb TemmnepaTypy
KpMUCTannoB U He CNOoCcOobOHa 3alWunTUTbL UX OT neperpena. NMoatomy obecneunTb
0e3aBapuHYyIO 3KCMNIyaTaLMIo KOHTpoOsiepa B Te4eHUe MHOTMUX Jf1IeT BO3MOXHO
TONILKO NMyTEeM ero npaBuSibHOro Bbibopa ucxoas U3 pabo4vyero saHa4YeHUs TokKa
anekTpoaBuratensi, nNpaBUNIbHOW CXeMbl NOAKMIOYEHUs, MNpPaBUNbLHON
YyCTaHOBKW [AOMNOSIHATENIbHOrO 006OpPyAOBaHUA, rPaMOTHbIX HACTPOMKU MU
3aKcnnyatauymu.

KoHTtponnepbl JHepaxuCenBep SABRAKOTCA CIOXHbLIM 3N1€KTPOHHLIM
obopyaoBaHuem, No3TOMy BBOA B 3IKCMJyaTauuro U oGCrnyXuBaHWe OONMKHbI
npousBoaUTbLCA cneuymanuctamu. HerpamoTHasa akcnnyatauusi KOHTpornsepa,
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HeCMOTPS Ha peanu3oBaHHble 3alUTbl, MOXET BbIBECTU €ro u3 CTpos,
NpMBeCTM K WMYLWIECTBEHHOMY YylepOby wnu cTaTb MNPUYUMHON TpaBM
obcnyxuBarollero nepcoHana.

HeponoHnmaHue Kakmx-nmbo BOMPOCOB, CBA3AHHbLIX C MOAKMIOYEHMEM,
HaCTPOMKOMN, IKCnsyaTauuen KOHTpossiepa He SIBNSieTCsA onpaBhaHMeM MNpwu
peknamauusax. lNMpousBoguTenb He HeceT OTBETCTBEHHOCTWM 3a nNocneacTBusA
HerpamMoTHbIX NOAKIYEHUA, HACTPOMKU U IKCNIlyaTaLMn KOHTponnepa.

YCTAHOBKA U NOAKNKOYEHUE

M3BneknTe KOHTpPONNep M3 yNakoBKW, OTKPYTUTE BUHTbI KPENmeHns nuueBown
naHenn. OTKponMTe nNUUEBYID NaHenb, €CNM OHa MOBOPOTHAsA WM  akKypaTHO
OTCOEOMHUTE pa3beM C MNIIOCKMM Kabenem OT nnaTbl YApaBreHns Ha NULEBON
NaHenm n CHUMUTE NMLEBYHO NaHenb.

PaamecTute KOHTpoOnnep BEPTUKANbHO Ha  CTeHe, obecneyvMB HOpMasibHbIN
PEXUM LMPKYNSUMM BO34yXa BOKPYr paanaTopos.

KpanHe He pekoMeHAyeTCA, pa3MellaTb KOHTponnep psgaoMm c
MCTOYHUKAMM TENSIOBOro U3Ny4YeHUS.

Ha Bxoge KoHTponnepa Heo6xoguMO NOCTaBUTbL aBTOMAT 3aliUMTbl Ha
COOTBETCTBYHOLNE  HOMMUHaNbHbIe TOKW, CMNOCOOHLIN BblAePXUBaTb
KpaTKoBpeMeHHYr0 3X — 5Tu kpaTHyto neperpy3ky (Cm. Tabnuuy 1).

MogkntoyeHne  anekTpoaBuratens . NPoOu3BOAUTCS  HEMOCPEACTBEHHO K
Knemmam ycTtponcTtea (CM. cxemy nogknwvenus, Puc. 3, 4, 5, 6). Ecnu gsuraTtenn
BKITIOYEH MO CXEMEe «TPEeYrofibHUK», HyfE€BOW MNPOBOL MOXHO HEnoCcpeacTBEHHO
MNOAOKITIOUNTDL K HYMO 3reKTpoaBuraTens.

BHumaHue! [loOknroyeHue  anekmpodsuzamesisi U  KOHmMposiepa
OHepoxuCelicep npoeodumb MEOHbLIMU MHO20)XUJIbHbIMU fpoeodamMu
coomeemcmeayruux ce4eHUll ¢ MeOHbIMU HaKOHeYHUKaMu, paccyumaHHbIMU
Ha HOMUHaJIbHbie MOKU 3nekmpodeuzamerisi (Cm. Tabnuuyy 1).

YcTaHoBWTE NULEBYIO NaHerb B UICXOAHOE MOSOXKEHME.
C nomoLLblo aBTOMaTa noganTte nutaHue.

Ha XKW gncnnee gomkHa noaBMTbCA HAANUCH

Ecnun nosiBunace Hagnucb

NOMeHANTE MecTamMn KnemMmbl AByX nobbix kabenem Ha Bxoge KOHTponnepa
AHepaxunCensep.



Ecnu nosiBunacb Hagnucb

NpOBEPbTE HaNMuMEe HanpsKeHUs Ha KnemMMe COOTBETCTBYHOLLEro MUTAaKLEro
kabens.

[nsa 3anycka HaxmuTe KHonky START.

Mocne pasroHa C NOMOLLBIO TOKOBbIX KIEwWen namepbTe TOK B O4HOMN 13 (a3
anektpoasuratensa. OH He OOMKeH NpeBbllaTb HOMWHASBHBIA TOK, YKa3aHHbIW Ha
LUMNbaMKe aBUraTens.

[Mpn HEOBXOANMOCTM OTKOPPEKTMPYMNTE NapaMeTpbl-3arnycka C MOMOLLbIO MEHIO.

Baw kKoHTponnep npowen npeaBapuTesnibHyl HacTpouky. Ecnu Bam
Heob6XxoauMO BHECTU KOPPEKTUBbI, NOJNIb3yUTeCb ONUCaHMeM (pyHKLMN KnaBuL
(Puc. 7), kapton meHo (Puc. 8) u paspenom «Hactpowuka napameTpoB
KOHTponnepa dHepaxuCensep 4yepes meHo» (Ctp. 9).

[@abapuTHble pasmepbl, Macca M nocagoyHble pa3mMepbl KOHTPOMMEpOoB
AHepaxunCensep npuseaeHsl B Tabnuue 2.



OMNMUCAHME MEHIO KOHTPOIJIEPA
OQHEPOXNCEWUBEP

e Bpemsa pasroHa U - OpMEeHTUPOBOYHOE BpPEMS pasroHa MO HanpsXXeHWo.
MpeawecTByeT pasroHy MO TOKY, CNYXWT LN U3MEPEHUS KOHTPONNEepoM
HeobX0AMMBbIX BENUYMH.

e HavanbHoe HanpsikeHne (B %% OT HOMMHANbHOIO) — HanpsXeHue, KoTopoe
nogaeTcsa B Havane pasroHa. Heo6xo0uMo ebicmagums MMakoe 3Ha4eHue
napamempa, 4Ymob6blI cpa3y mocse Trycka Ha4danocb epaujeHue
deuzamensi. MuHumanbHoe 3Ha4yeHue OJisi eepcuu.. NMPo2PamMMHO20
obecneyvyeHus 2.0.6.0 40%.

e Bpewms pasroHa 11, MHTeHcuBHOCTb (% 3a 1), Bpems pasroHa 12 onpegenstoT
OCHOBHbI€ napamMeTpbl padroHa (Cm. pasgen «llocTtpoeHue KpuBown pasroHay,
cTp. 14).

e DJOKOHOMUA. HacTpomka pexuma 3KOHOMWUW SREKTPO3HepPrun. 3HayeHue
MAKC ponyckaeTcA TONbKO MpW He3HauuTenbHOW Harpy3ke. [lIpu
8KI/TI0OYE€HHOM pexume 3KOHOMUU 803MOJKHO yeenu4eHue
YyyecmeumesibHOCMu 3aujumal.

e Tun ctapTta. PyyHoun nnun aBTomatmnyeckmi (nNo nogayve nutaHud) 3anyck.

e bannacc. B pexume «banmnacc» nocne OKOHYaHMs MNporpaMmmbl pasroHa
BKNto4aeTcsa pene «bamnaccy, HanpsPkeHWe C TUPUCTOPOB CHMMAETCS.
Cnyxvt gns opraHmsaumm BKIIOYEHUS ABUraTens HamnpsiMyro B MUTAOLLYHO
CeTb MNocrie ero Bblxoa B HOMUHASBHbIA PEXUM.

e BHewHun 3anyck. ObecneuvBaeT 3anyck OT BHELWHEro curHana nyTtem
3aMblKaHNA COOTBETCTBYIOLLMX KOHTAKTOB KMEMMHOW Konoaku. B pexume
BHelLHero 3anycka kHonka START Ha knasuaType 6rnokupyeTtcs

e 3awmrta. Yem Bbie 3HayYeHWe MapamMeTpa, TEM Bbllle YPOBEHb 3aLUThbI
apuratenss ot noBpexaeHns obmoTok. Heobxoammo HacTpouTb Takum
obpasom, 4yToObl B paboyem pexmme Baiwero obopyaoBaHus 3awmta He
cpabatbiBana. 3HayeHue'meHee 0,2 MC BbICTaBNATb He PEKOMeHAyeTCA.

e [MnaBHbin ocTaHoB. [lo3Bonser wu3bexaTb rugpoygapa npu  OCTaHOBKE
HacocoB. MoXeT npuMeHATbLCA B OPYrMx Chnyyasx, Korga >xenarterneH
NPUHYOUTENbHbIA «BbIGEr» ABUraTens nocrne oCTaHOBKW 060OpyaoBaHUS.

HACTPOWMKA NAPAMETPOB KOHTPOJIJIEPA
SQHEPOXXWCEWUBEP YEPE3 MEHIO

Mocne nopaum  nmutanms Ha XK pgucnnee koHTponnepa JdHepaxuCensep
KpaTKOBPEMEHHO MosBnseTca Hagnucb B1aa

coaepallasa uHgopmaLmio 0 BepcuM NporpammHOro obecneyeHns U 4yactoTe Toka
B NuUTaloLLen ceTn. 3aTeM Ha aucnnee NosABMAETCS HaaANUChb
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OHepoxnCensep ES7.5 - ES400

[ns Toro 4toObl NEPENTU B PEXMM MPOrpamMMpoOBaHUS KOHTposnnepa HeobxoamMmo

L=

HaXaTb KnaBully

Huxe ykasaHbl

NYHKTbl MEHI0, BO3MOXHble 3Ha4YeHus

COOTBETCTBYHOLWUX NapaMeTpoB N NX 3HA4YEHUNA, YCTaHOBJIEHHbIE MO YMOJT4YaHUIO.

MNMyHKT MeHIo (NnapameTp

Bo3MOXHble 3Ha4YeHUsi NapamMeTpoB

Ons nporpamMmmMmpoBaHus

napameTpa HaxmuTe Knasuwy

Ona nepexoga K cnegywowemy

NMYHKTY MEHI0 HaXmuTe Knasuwly

Ons BbiIxoga U3 MEHK HaxmuTe
AN

Knasuwy <.

Bbibop HEOBXOAVMMOro ~3Ha4YeHUs OCyLIEeCTBNSAETCA
knasmwamm o7 p <&,

Bo3amoxHble 3HavYeHus napameTpa:
5-30 cekyHA. 3HayeHue no ymonyaHuo 15 cekyHa.

Ons COXpaHeHunAa BHOBb YCTaAHOBJIEHHOIoO 3Ha4YeHud
napameTpa n BbiXoda B OCHOBHOE MEHIO HaXMuUte

Knasuwy "9

[ns BbIxo4a B OCHOBHOE MeHIO 6e3 coxpaHeHus

BHOBb YCT@QHOBMNEHHOrO  3Ha4yeHWss  napameTtpa
N

HaxxmuTe Knasuiy .

ans nporpamMmmmnpoBaHus
napamMmeTpa HaXMuUTe KrnaBully
Ons nepexoga K crneayoliemy
MYHKTY MEHI0 HaXXMUTE KnasuLly

g
[na nepexoda Kk npeablayliemy
NYHKTY MEHI0 HaXXMUTE KnaBuLLly
(\[}H}b.
,D,J'IFI BbiIX0A4a M3 MEHK HaXMunte

(=
knasuwy .

Bbibop HEOBXOAWMOro 3Ha4YeHUs OCyLIECTBNSETCA
Knasuwamm o7 n <&,

Bo3moxHble 3Ha4YeHusa napameTpa:
30-60%. 3HauyeHne no ymonyanuo 40%.

,D,J'IFI COXpaHeHuna BHOBb YCTAHOBJIEHHONO 3HaAYeHUA
napameTpa n BbiIXO4a B OCHOBHOE MEHIO HaXMUTe

[{=4

knasuwy V.
[na Bbixoga B OCHOBHOE MeHH 6e3 coxpaHeHusi
BHOBb  YCTaAHOBJIEHHONO  3Ha4YeHUsi  MapameTpa

Pt
Ha)XMUTE Knasuwy .

Ons nporpamMmmMmpoBaHus
napameTpa HaXMuTe KrasuLly
Ona nepexoga K cnegywowemy

MYHKTY MEHI0O HaXXMWUTE KraBuLLy

Bbibop HeobXoguMMoOro 3HaveHusi OCYLLECTBSIETCA
knaBuwamu 57 n <O,

Bo3aMOXHbIe 3HaYeHUsa napameTpa:
1-45c. 3Ha4eHne Mo ymonyaHuio 5c.
(Cm. paspen «[locTpoeHue KpUMBOW pasroHay», CTp.
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OHepoxnCensep ES7.5 - ES400

[na nepexoda Kk npeablaoyliemy

ANYHKTY MEHK0 HaXMute KnaBuLly

D>,

[na BbIxo4a M3 MEHIO HaXMuUTe
P

knasuwy <.

14).

Ons COXpaHeHna BHOBb YCTAaHOBJIEHHONO 3Ha4YeHUA
napamMmeTpa W BblXo4a B OCHOBHOE MEHIO HaXMuUte

KnaBuLLy ®,

[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus

BHOBb  YCTAHOBMIEHHOrO  3HayeHuss napameTtpa
P

HaXXMuTE Knasumwy .

B HEKOTOPLIX BEPCUAX
«MHTEHCUBHOCTb»

Ons nporpaMMmnpoBaHus
napameTpa HaXMuTe KnaBuLly
Ons nepexoga K crnegytwowlemy
NYHKTY MEHI0 HaXXMUTe KnaBuly
[ns nepexopda Kk npeablgyliemy
NMYHKTY MEHI0 HaXXMUTe KnaBuLly
B,

D,J'IFI BbIXO0ga U3 MEHK HaXXMUte

s

knasuwy .

Bbibop HeobOXoguMMoro 3HavyeHusi OCYyLLEeCTBASIETCA
knasuwamm o7y <&,

Bo3moxHble 3HaveHus napametpa % 3a 11 (B
HekoTopbix Bepcnax «MHTEHCUBHOCTby):

10-90%. 3HauveHne no ymonyaHuio 10%.

(Cm. paspen «[locTpoeHMe KpMBOW pasroHay, CTp.
14).

Ons COXpaHeHna BHOBb YCTaHOBJIEHHOIoO 3Ha4YeHUd
napameTpa W BbiXoda B OCHOBHOE MEHI0O HaXmMute

Knasuwy ‘.

[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHust

BHOBb - YCTaHOBIIEHHOrO  3HAYeHWs  napameTpa
o

HaXKMUTE Knasmwy

ans nporpamMmmmnpoBaHus
napameTpa HaXmuTe KrnaBuLLy
Ona nepexoga K crneagywoliemy
NYHKTY MEHI0 HaXXMUTe KnaBuLly
[ns nepexoda k npeabigyliemy
MYHKTY MEHI0 HaXMUTE KrnaBuLly
D>,

D,J'IFI BbIXO04a U3 MEHK HaXXMUTte

Pk

knasuuy

Bbibop HeobXogMMoro 3HaveHusi OCYyLLeCTBAsIETCA
knaBuwamm o7y <&,

Bo3aMoXHbIe 3HaYeHUs napameTpa:

1-45¢. 3HaveHue no ymonyaHuio 15c¢.

(Cm. paspgen «[locTpoeHue KpUBOW pasroHa», CTp.
14).

Ons COXpaHeHua BHOBb YCTAHOBJIEHHONO 3HaYeHUA
napameTpa W BblXoda B OCHOBHOE MEHIO HaXMuUte

KnaBuLLYy ®,

[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus

BHOBb  YCTAHOBMIEHHOrO  3HayeHuss  napameTtpa
P

HaXMuTE Knasumwy .

Ons nporpamMmmMmpoBaHus
napameTpa HaxMmuTe Krasuly

®.

Bbibop HeobXoguMMoro 3HaveHusi OCYyLeCTBASIETCHA
Knaeuwamm o7y <2,

000 «3dhekTnBHble Cuctembly». OTAEN TEXHUYECKON noaaepxkmn (495) 580-21-31, nob. 2



OHepoxnCensep ES7.5 - ES400

Ona nepexoga K cnegywoowemy
NYHKTY MEHI HaXmuTe KnasuLly
Ona nepexoga k npegblaywemy
NYHKTY MEHI0 HaXmuTe KnasuLly
/F;";

Onsa BbIXOp,a U3 MEHI0 HaXMUTe

KnasuLy \”'

Bo3MoxHble 3HayeHns napameTpa:
BbIKIT, MWH, HOPM, MAKC.
ymonyanuio BbIKJI.

3HayeHne no

Ons COXpaHeHna BHOBb YCTaAHOBJIEHHOIO 3HaA4YeHUA
napameTpa n BbiIXO4a B OCHOBHOE MEHK HaXMUTe

KnaBuLly ®
[na Bbixoga B OCHOBHOE MeHH 0€e3. coxpaHeHusi
BHOBb  YCTAHOBMNEHHOTO  3Ha4eHus  napameTpa

HaXXMUTe KnaBuLLy \”'

Ona nporpamMmmMmpoBaHuns
napameTpa HaXMuTe KraBuLly
Ona nepexoga K cnegywoowemy
NMYHKTY MEHI0 HaXXMUTe KraBuLly
[na nepexoda K npegbigyliemy
NMYHKTY MEHI0 HaXMUTe KraBuLly
/F}H";

Ona BbIXOJJ,a M3 MEHI HaXmute
KnaBuLly \”'

Bbibop HeobxoguMMoro: 3HavyeHusi OCYLLEeCTBAsIETCA
Knaeuwamm o7y <2,

Bo3MoxHble 3HayeHns napameTpa:
Py4dHoin, ABTOM. 3HayeHue no ymonyaHuio Py4yHoun.

Ons COXpaHeHna BHOBb YCTaHOBJIEHHOIoO 3Ha4YeHUd
napamMeTpa W BbiXoda B OCHOBHOE MEHI0O HaXmMute

knasuwy ‘.
[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHust
BHOBb | YCTAHOBIIGHHOTO  3HAYeHWs  napametpa

HaXXMUTE KrasuLly \”'

Ons nporpamMmmMmpoBaHus
napameTpa HaxMuTe KrasuLly
Ona nepexoga K cnegywoowemy
NYHKTY MEHI0 HaXXMUTe Knasuily
Ona nepexoga Kk npeablgyliemy
NYHKTY MEHIO HaxxMuTe
knaBuwy <.

Onsa BbIXOAA W3 MEHIO HaxmuTe

Krasuly \”'

BbiGop HEOBXOAWMOro 3Ha4YeHUs OCyLIECTBNSETCA
knasuwamm o7 n <,

Bo3MOXHble 3Ha4YeHus napameTpa:
BKI1, BbIKJ1. 3HavyeHne no ymonyanuto BbIKII.

,D,J'IFI COXpaHeHna BHOBb YCTaHOBJIEHHONoO 3Ha4YeHUd
napameTpa n BbiIXO4a B OCHOBHOE MEHIO HaXMuUTe

KnaBuLLy ®
[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus
BHOBb  YCTAHOBINEHHOTO  3HAUeHWs  napameTpa

HaXXMUTE KrnaBuly \H'

ans nporpamMmmmnpoBaHus
napamMeTpa HaXMuTe KnasuLly
Ons nepexoga K crneayoliemy
NYHKTY MEHI0 HaXXMUTE KnasuLly
.

Bbibop HeobOXoguMMoOro 3HaveHusi OCYLLECTBSIETCA
knasuwamn 57 n <.

Bo3MOXHbIe 3Ha4YeHUs NnapameTpa:
Bkn, Bblkn. 3HayeHne no ymon4yaHuo Boeikn.
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[na nepexofa K npeabiayLiemy
ANYHKTY MEHK0 HaXMute KnaBuLly
(\!}b_

[na BbIxo4a M3 MEHI HaXMuUTe
£
knasuwy .

Ons COXpaHeHna BHOBb YCTaAHOBJIEHHONoO 3Ha4YeHUd
napameTpa n BbiIXO4a B OCHOBHOE MEHIO HaXMuUte
™\

knasuwy ‘.

Ons Bbixoga B OCHOBHOE MeH 6e3 CcoxpaHeHwst

BHOBb  YCTAHOBJIEHHOrO  3HayeHuss  napameTpa
[l

HaXKMuUTEe Knasuily U

Ons nporpaMmMmMpoBaHnst
napameTpa HaXmuTe KnasuLly
Ons nepexopa K crepylolemy
NYHKTY MEHI0 HaXMmuTe KnasuLly
Ona nepexoaa K npeabiayLiemy
MYHKTY MEHI0 HaXXMUTE KnasuLly
KON

D,J'lﬂ BbiIX0ga M3 MEHK HaXmMute

o

knasuwy .

Bbibop HeobXoguMMoro 3HaveHusi OCYLLECTBSIETCA
knaBuwamu 57 n <O,

Bo3MoOXHbIe 3Ha4YeHUs napameTpa:
Bobikn., 0,2-4,0 mc. 3HayeHme no ymondaHuo 1,0 mc.

,D.J'IFI COXpaHeHunA BHOBb YCTAQHOBJIEHHOIo 3Ha4YeHusA
napameTpa W BblXoda B OCHOBHOE MEHIO HaXMute
\.

knasuwy .

[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus

BHOBb  YCTAHOBMIEHHOrO0  3HayeHuss  napameTtpa
~

HaXXMUTe Knaemwy .

NNABHbLIA OCTAHOB
Ons nporpaMmMmMpoBaHns
napameTpa HaxXmuTe KnasuLly
)

Ons nepexopa K crepylolemy
NYHKTY MEHI0 HaXMmuTe KnasuLly
.
Ons nepexoaa K npeabiayLiemy
NYHKTY MEHI0O HaXXMUTE KrnaBuLly
D>,
D,J'lﬂ BbIXO04a U3 MEHK HaXXMuUTte
g

knasuwy .

BbiGOp HEOBXOAMMOro 3HaYEHUs OCYLLECTBIAETCS
Knasuwamu o7 n <&,

Bo3aMoXXHbIe 3HauYeHus napameTpa:
Bbikn., 1-30 c. 3HayeHne no ymonyaHuto Beikn.

Ons COXpaHeHna BHOBb YCTaAHOBJIEHHONoO 3Ha4YeHud
napameTpa un BbiIXO4a B OCHOBHOE MEHIO HaXMuUte
\_I

knasuwy ‘7.

Ons Bbixoga B OCHOBHOE MeHW 6e3 CcoxpaHeHwst

BHOBb  YCTAHOBJIEHHOrO  3HayeHuss  napameTpa
~

HaXXMUTe Knasuwy .

CAMOAMATHOCTUKA U OUATHOCTUKA

Mepen kaxabim 3anyckoM KoHTponnep dHepaxuCenBep npoBOAUT MNOJSIHYHO
camMoamarHocTuKy. Pexum camognarHoCTMKM MOXET ObiTb Bbl3BaH NPUHYOUTENBHO
HaxatTnem knaBuwu F2. Ecnu wumeeTr wmecto Kakas-nmbo HeucnpaBHOCTb,
KOHTponnep - 0Tobpasnt Ha wuHOMKATOpe Kog owubkn. IOTOT koa Heobxoammo
CcooOLWMTb CryXKbe TEXHNYECKOWN NOAOEPKKN.

NMOCTPOEHUE KPUBOU PA3IOHA

C Bepcun 2.0.3.4 n p.04.0 (Homep oToOpaxaeTcs Ha pgucnnee npu
BKIMIOYEHUN KOHTPONNepa, nocne Bbixoda U3 MeH unu Haxatms F1) nossunacb
BO3MOXHOCTb CTPOWUTb KPWUBYK pasroHa MO TpeM OTpe3kaMm OTAEeNbHO, 4TO
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Mo3BOMSiIET B HEKOTOPbIX Cry4vasix Job6uTbca Hambonee OnTMMarnbHOW pPa3roHHOW
XapakTepucTuku. [1ns aTnx Bepcuin BBOAATCS AOMOMHUTENbHbIE NOSICHEHMS.
Npadmkn ToKa (ormbarolime MOMNOXKUTENbHbLIX MOSYBOMH) MNpPU Mycke B
3aBMCUMOCTW OT HAaCTPOEK MEHI0 npmBeaeHbl Ha cTp. 15 (Puc. 6a).
O6buwee Bpems pasroHa T < tu+ti1+ti2 unn T > ti1+ti2,
roe tu — Bpems HayanbHOro y4acTka, Ha KOTOPOM  nporpamma ynpaBrieHUs
onpegensieT  HayanbHYyld  TOYKY M perynupyet.  HanpsbkeHue,
pekoMeHayeTcs ycTaHaBnueaTtb paBHbiM 5 - 10 cekyHaam. [lporpamma
aBTOMATUYECKM NEepexoauT Ha KPWUBYIO PEryriMpoBaHMA MO TOKYy MO
OKOHYaHUN UM3MepPeHUss HeobxoauMmbix napameTpoB (06blMHO  1-2
CeKyHAbl).
til n ti2 — cnaraemble BpemeHn pasroHa. WHTeHcmBHOCTL 3a i1 —
MHTEHCMBHOCTbL pocTa Toka (B %%) Ha. oTpe3ke BpemeHu i1,
MHTEHCUBHOCTb POCTa TOKa Ha OTpe3ke BpeMeHWu ti2, onpenensieTcs kak
(100-ti1)%.

Hanpumep, ti1=ti2, MHTeHcmBHOCTL 3a i1=50% - cnHAsa NHUA

ti1<ti2, NHTeHcuBHOCTb 3a 11=20% - 3eneHas nuHuA (onTumanbHas
pa3roHHas xapakTepucTuka Ans 60MAbWNHCTBA MPUMEHEHNIA)

ti1<ti2, lHTeHcuBHoOCTb 3a i1=80% - KpacHas NMHUS, NOAXOAUT TOSNbKO
ansa  nycka  obopydoBaHWS,  XapaKTepusylowerocs  TsKenbiMu
NYyCKOBbLIMWN PEXMMaMM.

100% [ e ]
60%
50% -
40% _—
0% =
t
G101 il it 2
< T >

Puc. 6a. 'pacmkm Toka npu nycke B 3aBUCUMOCTU OT HACTPOEK MEHIO
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BO3MOXHbIE HEUCINMPABHOCTHU
N CNOCOBbl UX YCTPAHEHUA

HeuncnpaBHOCTb MpnynHbI YcTpaHeHue
Bce nogkntoyeHo, gucnnen | Het  nutanHna  Ha | [poBepuTb NpaBUibHOCTb
He roput nnaTe ynpaBneHus NOAKIIOYEHNS, LLeNOCTHOCTb

npegoxpaHuTens Ha CurioBown
nnate, coeguvHeHWe CUNoBoOWn
nnaTtbl M NAAaTbl YApaBeHus

Ha gucnnee Hagnuce:
«lMNomeHsanTe asbi»

HenpaBunbHoO
NoAKnto4YeHbl Kabenu
nMTaHnsa

MoMeHATb MecTaMn  KIeMMbl
ABYyX ntobbix kabenen nutaHua
Ha BXOAe KOHTponnepa.

Ha gucnnee Hagnuce: 3aKknuHuBaHue MpoBepuTtb npnBoaNMOE
«CpaboTana sawura» asuratens, noteps | obopyaoBaHue,
dasbl, BbICTaBMEH | AnekTpoaBuraTenb n
CNULLIKOM  BbICOKUI | MPOBOAKY. YMEHbLUNTb
YPOBEHb 3alUTbl B | 3HAYEHNE napameTpa
MEHIO. «3awmTa» B MEHIO.
Bo Bpems pasroHa wu KoHTponnep cneaut | YBennuutb HavarnbHoe
paboTbl BO3HUKAET 32  ONMTENbHOCTLIO | HaNpsXXeHue, YMEHbLUNTb
Haanuck «[lponana ¢asa, | dasbl TOKa, | 3Ha4YeHune napameTtpa
HeT Hyns i-n pasbi» ANUTENBbHOCTL BbIWE | «3awuTa», YMEHbLUUTb BpeEMS
A0NYyCTUMbIX pasroHa.
3Ha4eHun, [MpO3BOHUTL TUPUCTOPbI
KOHTpOSiMpyeT
Npobon TMPUCTOPOB
lMocne nogkntoyeHna Ha | He noakntoyeH | MNogknounTe ABuratens
aucnnee Hagnucb «HeT i-n | gBuraTenbs
dasbi»
Bo Bpemsi paboThl HectangaptHas CoobwmnTb Koa oLnobKM
BO3HMKaET HaAMUCh: paboTa KoHTponnepa | NponsBoAUTENHO. N3meHnTb
Owwnbka kog «...» napamMmeTpbl  yrnpaBneHns B
COOTBETCTBUU C
pekomMeHaaumsamMm
npou3BOaUTENS.
Ha gucnnee Hagnucbh lNeperpes KoHTponnep MoxHO 6yaer
KOHTponnepa 3anyctuTb nocne ero

BO3BpaALLEHNA B HOpPMasibHbIN
TennoBsomn pexum. Ecnn
owmnbka noBTOpSiETCH,
Heobxo4MMO 3amMepuTb TOKM BO
BCEX Tpex daszax.
[MpeBbllweHne  HOMWHANbBHOro
3Ha4YeHus Toka (yKasaHHOro Ha
Wunbavke asuratensd) MoXeT
CBMAETENbLCTBOBATL o]
HeMcnpaBHOCTM apurartens
(MexBuTKOBOE 3aMblkaHue,
paspyLleH1e NoALUUMHUKA) Unm
npueBogmMmoro  obopyaoBaHus
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(3aknuHuBaHwue), MOHWMXEHUN
NUTaKOLLEro HaNpsXXeHus, a Tak
e o HecorrnacoBaHHOCTU

MOMEHTa ABuratens n
Harpyskm (nBuratenb
neperpyxeH).

MomHocTb
JBUraTeIsl, TOK JABHTaTelIsl,

kBT A

7.5 20
11 24
15 32
22 45
30 60
37 73
45 88
55 108
75 145
90 171
110 207
132 238
160 288
200 358
250 467
315 602
400 760

PEKOMEHOYEMbIE NAPAMETPbI NPOBOAHUKOB
N AONONHUTENBbHOIO OBOPYAOBAHUA

HomuHaabHbIH

Tok

cpadaTbIBaHUS
aBTOMATHYECKOIo

BBIKJII0YATe/Is
(XapaKTepuCcTHKA

0),
A

50
50
50
75
100
125
160
200
250
300
350
450
500
630
800
1000
1200

Toxk naaBkoro
TPeXOXPAHHTESI
L—xknacca,

A

75
75
75
100
125
150
200
200
250
350
400
450
500
700
800
1100
1300

Tabnuua 1.
MuHHMAIBHO MuHHMAJIBHO
J0IyCTHMOE JI0NyCcTHMOE
Tok cpadaThbiBaHUsL ceyeHue ceyeHue
M0.JIyIIPOBOIHUKOBOI'0 MHOI'0:KWJIBHOTO MHOT'03KHJILHOTO
TpeIoXPaHHTeNst MEIHOIr0 NPOBOJA MeJHOro MpPoBoAa
L-kiaacca, JUISE IS
A KOHTPOJLIEPOB KOHTPOJLIEPOB
0a30Boii cepHii
cepuu, MM? TC1 u VTG, mm*
100 4 4
100 4 8
100 4 8
150 8 16
150 10 16
200 10 25
200 10 25
250 16 25
300 25 35
350 35 50
450 50 70
500 70 95
600 95 120
800 120 150
1000 150 150
1300 240 240
1800 300 300

Pekomengyem ncnonb3oBaTb aBTOMatuyeckue BblknioyaTenu cepum Record npoussopctea komnaHum General
Electric, nnaBkne 1 nonynpoBOAHUKOBLIE NpedoxpaHuTenu npomnssoacTea komnaHuwn Littelfuse, ABB, Busmann,
Westcode. [JonyckaeTcs nNpvMeHsTb Npoaykuuio Apyrux npoussogutener, Ho BAXXHO ybegutbesi, 4To OHa

npepHasHadera ans 3awmtel ACUHXPOHHbLIX ABUFATENEN n TUPUCTOPHbIX moayneii.

MO BCEM BOMPOCAM, CBA3AHHbIM C NOAKMOYEHUEM U HACTPOMKOW

KOHTPONNEPOB 3HEPOXUCEWUBEP Bbl MOXETE OGPATUTbLCA

B OTAEN TEXHUWYECKOW NOAAEPXKU 000 «3®®EKTUBHBLIE CACTEMbI»

MO TENE®OHY (495) 580-21-31, no6. 2

BHumaHue!!! [pexde yeM N0380HUMb, MO)aslylicma, HUMamesibHO
O3HaKOMbMmech C UHCMPyKyueu — 3amo caKoHoMum Bawe spewmsi.
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== = Kpeika

Bgoj kabest BBoj cui0Boro kabess
LEMH yIpaBIeHHs
Bgoj kabenst

HeHTpan

Benru
OTBEPCTUS

K; OTBEpCTUs

TupucTops!

Kemmbt
CHIIOBBIX Kabeneit

Knemmbt
LeNH YNpaBIeHHs

Heiirpans

Puc. 1.1 CoctaBHble uacTu KoHTposIepa ES7.5IP54, ES111P54.

Kpeinka

Bgoj kabest BBo cui10B0ro kabesst
LEMH yIpaBleHus

Bgsoj kabenst

HeHTpan
BenTunsropst
OXJTAXKACHUS
Kpenesxnbie orBepcTust
Benrunsarop
Tupucropsl
® Knemmbl
® CHIIOBBIX Kabeneit
Heiirpans
Knemmbt b @& P
uenu yn B
] [}
[ ]

Puc. 1.2 CocraBubie yactu kouTpojuiepa ES151P54, ES221P54, ES30IP54, ES37IP54.



Kpsiika

BBoz cunosoro kabess
Bsox kabens
Lenu yIpaBieHus
Bgon kabens
HeHTpan

BenTunsaropst
OXJTAMKICHUS

Kp Ie OTBEPCTUS

=0 F°
Benrumatop ﬁ?'ﬁé’ q Harpesarens

Tepmocrar L]
TupucTopsl
0000
Kiemmbr
CHJIOBBIX Kaberneit
Knemmbr @ Heiirpans
LleNH ynpasieHns B
° °
1O\ O\

Puc. 1.3 CocraBasle yacTu koHTposepa ES7.5IP54YXJI1, ES11IP54Y XJI1,
ES15IP54YXJI1, ES221P54Y XJI1, ES30IP54Y XJI1, ES371P54Y XJI1.

Bgon kabens
Lenu yIpaBieHus
Bgon kabens
HeWTpanu

BBoz cunosoro kabess

Benrunsropst
OXITANKIEHUS

Kpenesxnbie oTBepcTust

Cunosas nnara

Tepmocrar

Harpesateins

Bentunsrop
Tupucropst
Kiemmbr

Krnemmb CHJIOBBIX Kalernei
LeNH yrpaBleHus Heiirpans
o

Puc. 1.4 CoctaBHble yacTu KoHTposnepa ES451P54Y XII1,
ES55IP54YXJI1, ES75IP54Y XJIL.



Bgoj kabenst
LeNH yIpaBIeHus

Bgsoj kabenst
HeHTpanu

Tepmocrar

Benrunsarop

BBoj cui10BOro kabesist

Benrunsropst
OXITAKICHUS

Kpenesxnbie oTBepcTHst

Cunosas nnara

Kremmbt
LeNH yrpasjieHus

Harpesateinn

Tupucropst

Knemmbt

CHJIOBBIX Kabeneit

Heiirpans

Puc. 1.5 Cocrasasle uactu koHTposiepa ES90IP54YXII1, ES110IP54YXJI1.

Bgoj kabenst
Lenu yrpaBIeHus
Bgoj kabest
HeWTpanu

Tepmocrat

Benrunsarop

Knemmbt
LeNnH ynpasjieHus

*000000—

BBoj cui0Boro kabess

BenTunsropst
OXJIAKACHUS

Kpenesxnbie oTBepeTHst

Cunosas nnara

Harpesatens

Tupucropst

Kiemmbr
CHJIOBBIX Kaberneit

Heiirpans

Puc. 1.6 CoctaBHsle uactu koHTposepa ES132IP54YXJI1, ES160IP54 YV XJI1.



Bgoj kabest

wemympuens 2O O OO OO
000000

.,,,,, X

BBoj cuioBoro kabess

Bgoj kabens

HEUTpann BenTunaropst

OXJIAXKIEHHS

Kpenesxnbie oTBepeTHs

Tepmocrar CuuloBasi 11ata

Benrunsrop

HarpesaTtens

Tupucropst

Kiemmbr
CHJIOBBIX Kalesneit

Knemmbt

Heiirpans
LeNH yIpaBieHus.

0

Puc. 1.7 CoctaBHsle yactu kKoHTpoepa ES200IP54YXII1,
ES225IP54Y XJI1, ES250IP54Y XJI1.

BBoj cuioBoro kabess

Bgoj kabest
HeHTpamm

Bgsoj kabenst
Lenu ypaBieHus

BenTunaropst
OXJIAXKACHUS
BenTunsaropst
OXJIaK e HUS
Kpenesxnbie oTBepcTHst
o g
Tepmocrar T
Kiemmbr ° Harpesatens
LEMNH yrpaBleHus 000000
Cunosas nnara
Benrunsrop - - -
(e} o] O [e]
‘ THpHCTOpBI
q
g Knemmbr
19} o] NS CHIIOBBIX Kabeneit
Heiirpans
o
n

Puc. 1.8 CoctaBHsle uactu koHTposnepa ES3151P54YXJI1, ES400IP54 Y XJI1.
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Puc. 2.1 Pa3mepsl KOHTpoILIEpa Puc. 2.2 Pa3mepsl KOHTpoJLIEepa
ES7.51P54, ES111P54. ES151P54, ES221P54.
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Puc. 2.3 Pa3meps! kontposiepa ES7.51P54Y XJI1, ES111P54YXJI1,
ES15IP54YXJI1, ES221P54Y XJI1, ES30IP54Y XJI1, ES371P54Y XJI1.
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Puc. 2.4 Pasmeps! koutposuiepa ES451P54YXJI1, ESS55IP54Y X1,
ES75IP54YXJIL.

® @ @
L
® e

@ @ @
L

Puc. 2.5 Pa3smepst konTposnepa ES90IP54Y XJI1, ES110IP54YXJIL.



Puc. 2.5 Pa3smepsl korTpomiepa ES132IP54VXJI1, ES160IP54Y XJI1.

oo

LX)
g

Puc. 2.5 Pa3meps! konTpomiepa ES200IP54YXII1,
ES225IP54Y XJI1, ES250IP54Y XJI1.



Puc. 2.5 Pa3smeps! korTpostepa ES315IP54VXJI1, ES400IP54Y XJI1.

Tabnua TUnopazMepos

A, MM B, mm H, mm W, Mmm D, mm Juamerp
Monens Tunopasmep MOHTAHBIX
KOHTpOJLIepa OTBEpCTHiA,
MOHTaKHBIE pa3Mepbl BHeurnne pazmepst MM
ES7.51P54,
ES11IP54. 1 80 350 350 134 165 7
ES15IP54,
ES221IP54, 2 30 400 415 134 165 7
ES7.51P54YXJI1,
ES11IP54YXIJI1,
ES15IP54YXIJI1,
ES22IP54 VXL, 3 80 375 395 244 250 7
ES30IP54 YXIJI1,
ES37IP54VXJIL.
ES45IP54 VX1,
ES55IP54 VX1, 4 300 370 405 395 290 9
ES75IP54VXJIL.
ES90IP54 VX1,
ES110IP54YXI1. 5 150 520 565 395 290 9
ES132IP54VXJIIL,
ES160IP54YXI1. 6 300 690 720 395 290 11
ES200IP54 VXJI1,
ES225IP54VXJIL, 7 150 835 865 395 320 11
ES250IP54 VXJII.
ES315IP54VXJIIL,
ES400IP54YX11. 8 300 500 530 765 320 13




Beixon | | | 110Mm
MOTOKA

50MM 50Mm

110Mm

/

Puc. 3 MuHHManbHO HEOOXOUMBIE BEPTUKAIBHBIC U TOPU30HTAIBHBIE 32305 .



Cunossie kiemmbl KoHTposuiepa ES7.5IP54, ES111P54, ES151P54, ES221P54, ES30IP54, ES371P54,
ES7.51P54YXJI1, ES111P54VXJI1, ES15IP54YXJI1, ES221P54 VXII1, ES30IP54 VXJI1, ES37IP54 YXJI1.

Cunossie kiemmbl KoHTposuiepa ES45IPS4VXJIL, ESSSIPS4VXIIL, ES75IP54VXII1, ES90IP54 YXJI1,
ES110IP54YXJI1, ES132IP54VXJI1, ES160IP54YXJI1, ES200IP54VXJI1, ES225IP54YXJI1, ES250IP54 VXII1.

Cunossie knemmbl kKoHTposutepa ES315IP54YXII1, ES4001P54 Y XJI1.

L1,L2,L3 - Bxox 3-¢a3noro nepemeHHoro HanpsbkeHus 380 B
U, v, w - Boixon 3-¢asnoro nepemenHoro Hanpsbkenus 380 B
GND, - 00IIenpOMBIIIIEHHbII HOJIb

B 3aBucumocTu ot MOACI, MOIIHOCTHU U BapuaHTa UCIOJIHCHUS ,

BUJ TUPUCTOPHOI'O MOAYJISA MOXKET MCHATHCA , [IPU STOM
PacCIIOJIOKCHUE KJIEMM HEU3MCHHO .

Puc. 4 Cunossle kneMMbl KoHTposuiepa DuepmxuCeiisep.
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Puc.5.1 O6mas cxema noaxiroueHus KouTposiepa DuepmkuCeiiep ES7.51P54,
ESI11IP54,ES151P54, ES221P54, ES30IP54, ES371P54,
ES7.51P54YXJI1, ES111P54Y XJI1, ES15IP54Y XJI1, ES22IP54Y XJI1, ES30IP54 Y XJI1,

ES37IP54YXJIL.
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Puc.5.2 OOmas cxema noakiaroueHus: KoHTposuiepa DHepuxuCeiisep ES451P54V X1,
ES55IP54YXJI1, ES751P54YXII1, ES90IP54YXJI1, ES110IP54YXJI1, ES132IP54 YV XJI1,
ES160IP54YXJI1, ES200IP54Y XJI1, ES2251P54YXJI1, ES250IP54 Y XJI1,
ES315IP54YXJI1, ES400IP54YXJIL.



ApTomaTnueckui

BBIKJIOYATE/1b 9HepH)I<I/IC eI/IBep
L1
Pese
oxomsam
pasona

Lif2fsfu]v]wlen

L2

L3

S\

Tnaskue
[peI0XPaHUTENH

U
VD
W

JBurarein

TonynposoHUKOBBIE
NpeIOXpaHUTeH

OBA3ATEJIBHA!!!
VcTaHOBKA MIABKHX U MOJNYIPOBOAHUKOBBIX IPEAOXPAHUTENEH IS OTIOTHUTEIBHOM

YcTaHOBKA aBTOMATHYECKOTO BBIKITIOYATEIS. , HOMHUHAJIOM COIJIaCHO T86HI/IHC 5
3alIUTHI KOHTPOJJIEpA U ABUTATENISI HOCUT pCKOMCHJIaTCHBHBIf//I XapakTep .

Puc.6.1 TlongkmroueHue koHTpoJuiepa DHepmxuCeliBep.

OnepmxuCeiiBep

Pene
OKOHYaHUs
pasrona

T[]

AgromaTHuecKuit
BBIKJIIOYATE/1b
L1
Lif2fusJu]v]wleno

L2

L3
1]  Karymka
KOHTAaKTOpa

Inaskue
npeI0XpaHuTeNH
Konrakrop
U
. D
w

TonynpoBoaAHNKOBbIE
npeI0XpaH UTenn
JBurarenn

(\{

OBA3ATEJIBHA!!!
VcTaHOBKA IUIABKHX U MOJNYTPOBOAHUKOBBIX IPEAOXPAHUTENEH IS OMOTHUTEIBHO

YcTaHOBKA aBTOMATH4ECKOTO BBIKJTIOYATEJIs1, HOMUHAJIOM COTTIaCHO Ta6J'[I/II_[C,
3alIUTHI KOHTPOJUIEpA U ABUTATENISI HOCUT pCKOMCHL[aTCﬂBHLIf/'I XapakTep.

Puc.6.2 BapuanT noxakiarodeHus kouTpoiuiepa OnepkuCelisep ES7.51P54,
ES111P54,ES151P54, ES221P54, ES301P54, ES371P54,ES7.51P54 Y XJI1, ES111P54Y XJI1,
ES151P54YXJI1, ES221P54Y XJI1, ES30IP54Y XJI1, ES371P54Y XJI1¢c 00X0aHBIM

KOHTakTopoM baiinacc.



DuepmxuCeiiBep

Pene
OKOHYaHHUs
pasrosa

AgTromaTHuecKuit
BBIKJIIOYATE)b
LI
L2
Lif2fusJu]v]wleno

L3
] Karywka
KOHTAaKTOpa

Inaskue
MpeJOXpaHUTEH
Konrakrop
U
. D
w

TosnynpoBoHNKOBbIE
peI0XpaH UTen
JBuraren

SN

YcTaHOBKA aBTOMATHYECKOTO BBIKJIFOYATEJIsI, HOMUHAIIOM COTIaCHO Ta6J'[I/II_[C,
OBA3ATEJIBHA!!!
YcTaHOBKA MTABKHX U TIOJTYTIPOBOTHUKOBBIX! n'pe}loxpaﬂmeneﬁ JUISL TOTIOJTHUTETTBHOM
3alIUTHI KOHTPOJUIEpA U ABUTATENISI HOCUT pCKOMCH}:[aTCHBHLIf/'I XapakTep.

Puc.6.3 BapuanT noaxmrodeHus KouTpomiepa OuepxuCeiisep ES451P54Y X1,

ES55IP54YXJI1, ES75IP54Y X1, ES90IP54Y XJ11, ES110IP54YXJI1, ES132IP54VXJI1,
ES160IP54YXJI1, ES200IP54YXJ11, ES2251P54YXJI1, ES250IP54 Y XJI1,

ES3151P54YXJI1, ES400IP54YXJI1 ¢ 06xoaHbIM KOHTakTOpOoM baiinacc.
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Puc. 7 ®yHKIMHK KJIaBUIL



[TnaBubIi ocTanoB &> Beikia./ 1 —30c

it

3amura (Mm¢) > Beikia./ 0,2 — 4,0 mc

i

Brewmnuii 3anyck &> Broixit./Bki.

{

Baiitmacc ©=> Bpixi./Bk.

Tun crapra ©> PyuyHoii/ABTOMAT.

it

Oxonomus &> Beikin./Mun/Hopm/Maxkce

it

Bpewms pasrona 12 5> 1-=45¢

Untencusuocts 11 5> 10 —90%
i

Bpewms pasronall ©> 11— 45¢

HauvansHoe nanpstkenue > 30 — 60%

MEHIO &> Bpewms pasrona-U &> 5-30c¢

Puc. 8 Kapra mento





