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Tpexcba3Hb|e ANHaMNYECKNE NHTESJIEKTYallbHbl€ KOHTPOJ1epbl
ACUHXPOHHbIX 3NMEKTPUHECKNX aBuraTtenen

AHepaxmnCenBep

ES55TC1, ES75TC1, ES90TC1, ES110TCA1,
ES132TC1, ES160TC1, ES200TC1

VHCTPYKUNA MO MOHTaXy U
HaCTpoWuKe

OTKa3 OoT 03HaKOMIEeHUs C HacTosILLeN MHCTPYKLMEN nepen YCTaAaHOBKOW U
aKcnnyaraumen KoHTponnepa dHepaxuCenBep MoXeT NPUBECTU K
NOBpPEXAEHUIO KOHTposiepa u/unu npusoaMMoro obopyaoBaHus,

a TaK Xe K yTpaTe rapaHTuum



BBEOEHUE
NMPUHLUMN PABOTbl KOHTPONNEPOB SHEPI)XXWUCEWUBEP

ACUHXPOHHbIE anekTpoasuraTtenu ABNSAOTCA Hanbonee yacTo
NPUMEHSIEMbIMX YCTPOMUCTBaAMM AN NPMBOAA MPOMBbILLNEHHbIX U ObITOBbIX MaLUWH U
MexaHu3MoB. JTO O0OYyCroBfeHO UX OTHOCUTENIbHO HU3KOW  CTOMMOCTbLIO,
OTHOCUTENbHO BbiCOKMM KI1[, NpOCTOTOM KOHCTPYyKUMW W, crnefoBaTeribHO, WX
HaOEeXHOCTbHO.

OcHoBHble NpobnemMbl, BO3HUKAOLME NPU 3KCMyaTaunm Takux gBuUratenen,
CBOOATCA K HEBO3MOXHOCTM COrflacoBaHUs CcO34aBaemMoro MMWU MOMEHTa C
MOMEHTOM Harpy3ku, kak BO BPEMSI NMycka, Tak U BO BpeMsi paboTbl, a TakKe BbICOKUIN
MyCKOBOW TOK.

Bo Bpema nycka KpyTAwmMi MOMeHT 006bidHO pocturaet 150-200%, OH
yCKOpSieT Harpysky 40 AOCTMXKEHUS NOSTHOM CKOPOCTU BpalleHUsa 3a JONWN CeKyHabl,
4YTO MOXET NPUBECTU K BbIXOA4Y M3 CTPOS KMHEMATU4YECKOW Lenu npmBoda. B 1o xe
camoe BpeMsi CTapToBbli TOK MoOXeT ObiTb B 8-10 pa3 6onble HOMWHaNbHOrO,
nopoxgas npobnembl CO CTabUNbHOCTBLIO MUTAHMS M MOBbLILWEHHBIM WU3HOCOM
anekTpuyeckon Yyactn obopyaoBaHuS.

Korga pgsuratenb paboTtaeT € noHwxkeHHoW Harpyskon, ero KI[ napaet
BCNeAcCTBME TOro, YTO CO3daBa€MbI MAarHUTHbIM MNOTOK CIIULLKOM BENUK MO
OTHOLUEHUIO K MarHUTHOMY MOTOKy, OOCTaTOYMHOMY ANt CO34aHus Bpaljarollero
MOMEHTa, HeobxoAMMOro Ans NPeoaoNeHNns MOMEHTa HarpysKku.

TUNUYHBIN TpexdasHbIn aCUHXPOHHbLIA AnekTpoaBuratens, paboTatlowun ¢
NOJSTHOM Harpy3komn, obnagaeTt oTHocuTenbHO BbicokuM KI, pocturatowmm 80-96%.
OpHako, Kak nokasaHo Ha pucyHke 1a, KM gsuraTtens pesko nagaeT, ecnun Harpyska
cHmwkaeTcs. ageHne KI1[ ocobeHHO owyTMMO, KOrga Harpys3ka CHuKaetcsa [o
3HavyeHun meHee 50% OT HOMMHanNbHOW. B OENCTBUTENBHOCTM AneKkTpoaBuUraTenu
AOBONbHO peako paboTatoT Ha NonHyK MowHOCTb. Nogaensiowiee GONbLUMHCTBO
apuratenen paboTaloT C Harpy3kow, 3HaYUTESNTbHO HWXKe HOMWHANbHOW BCnencTBue
TOro, 4YTO MNPWU MNPOEKTMPOBAHMM JneKkTponpmBoda OHWM Obinv BbibpaHbl C Tak
Ha3blBaeMbIM «KOHCTPYKTMBHbIM 3amacoMy», a TaK Xe Wu3-3a eCTeCTBEHHbIX
KonebaHu Harpy3ku B YCIIOBUSX KOHKPETHOrO TEXHOMOMMYECKOro npouecca.
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PucyHok 1a

Harpyska
KI[ acMHxpoHHOro gsuratens Py



B Tex cnyyasix, Korga HeT BO3MOXHOCTU WU HEeOoBXOOMMOCTU U3MEHSATb
CKOPOCTb BpalleHunsa asuraTtensi, obopynosaHne HepmaxunCensep (3C) nossonser
9KOHOMMUTbL 3NEKTPOIHeprno, notpebnsemyo asuratensamm npu ux pabote Ha
NMOHMXKXEHHbIX Harpy3kax.

He cTonb coBpeMeHHble, kak C, yCcTponcTBa NNaBHOMO Nycka no OKOHYaHUM
nporpaMmmbl pasroHa COXPaHSAT MOSIHYK 3NEeKTPONPOBOAHOCTb, BCNEACTBME 4Yero
apuratenb BedeT cebda Tak Xe, Kak ecnn Obl OH Oblfl NOAKIOYEH HanpsMyl K
nutTalowen cetn, nubo LWyHTMPYHTCS KOHTaKTOpamMu, KOMMYTUPYHOLLMMMU
anekTpoAaBuratenb HanpsMyl K nOuaTalowen cetn ana  umsbexaHuss noTepb
3MEKTPOIHEPINN HA BHYTPEHHEM COMPOTUBIIEHMU OTKPLITLIX TUpMcTopoB. OaHako
NPU MOHWXKEHHbIX Harpyskax W TMOMHOW noJade HanpsiKeHUa acUHXPOHHbIE
aneKkTpoaBuraTtenu Bcerga  nonyyawT  M3ObITOYHbIA  TOK  HamMarHu4YMBaHuA,
pacxogylWUNca B TOM 4YMCle Ha MepemMarHuyYnMBaHue Co34aHHOro MM Xe B
npeabiaywnn - MOMEHT BPEMEHM  U3ObITOYHOrO  MarHuTHoro nons. [lytem
HEeNPepbLIBHOTO KOHTPOMS HarpyskMm WM U3MEHEHUA HanpsbkeHUst Ha KOHTakTax
apuratens no onpegeneHHomy anroputmy, 3C SKOHOMUT 4acTb SHeprum
BO3OYXOEHUS U CHWXaeT noTepu (MponopumnoHarbHble KBagpaTy ToKa, KOTOpPbIN
CHWXaeTCss NpU MNOHWXEHUUN HamnpsbKeHWd), a Takke ynydwaeT KoappuuneHT
MOLLHOCTU B TeX Cry4yasx, Koraa anekrpoasuratesnb NCNOoSb3yeTcs He3A((EKTUBHO C
NMOHMXXEHHOW Harpy3Kou.

B yem dpunamnyeckmit cmbicn NnogodHbIX MaHUNynaunn? MomeHT, co3gaBaembiin
ABuraTenem, 3aBUCUT KaK OT MPUNOXEHHONO HamnpsbKeHUs, Tak U OT CKONbXEeHUs
(nokasatenb «3anas3gblBaHWs» BpaLeHUs poTopa OTHOCUMTENbHO MNons cratopa).
UemM MEHbLIMM MOMEHT Harpysku TMpuinoXeH K poTopy, Tem 6onble poTop
«JOroHsieT» nomne cratopa (CKONMbXeHWe yMeHbllaeTcd), TeM Aanblle gsuraTerb
nepexoanT B MEHee 3KOHOMMUYHLIN pexum. Ecnu cooTBeTCcTBYHOWMM 0Opasom
CHU3UTb HanpsXXeHne nuTaHus, nogaBaeMoe Ha ABuratefb, CKONbXeHNEe BEPHETCS K
HOMWHaNbHOMY 3Ha4yeHuto. PUCYHOK 2a unniocTpupyeT OMNMCaHHbLIM Mpouecc Ha
npuMepe MexaHUYeCKUX XapakTepuUCTUK ABuraTenis npu pasfiMyHbIX 3HaAYEeHUAX
HaNPSXKEHUS, NMPUIOXKEHHOro K o6MoTKam. 1pn 3TOM CHU3ATCA TOK, NpOTeKakroLuni
yepes OOMOTKM paBuratensi, M noTpebnsemMass MOLLHOCTb, NPONOpUMOHanbHas
NPOM3BEOEHNIO HamMpsXKeHNna U Toka, notepu ymeHblwatcda, K14 asuratens
BO3pacTer.
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PucyHok 2a

MexaHun4eckue XapakTepucTtukn asuratena npu pasrindHbiX HANps>XXxeHnAax nntaHnAa



Kakum obpaszom JC cHwxaeT HanpsbkeHune? JC mncnonb3yeT TpaauuMOHHYHO
AnNsi YCTPOMCTB MNSI@BHOMO Mycka CXeMy BCTPEYHO-NapansienbHO BKAYEHHbIX
TupuctopoB  (Cm. PucyHok 3a). Twupuctop —  3MEKTPOHHbIM  npubop,
npeacrasnsawmm cobon ynpasnaembin guod. OH OTKpbIBAaeTCs Npu nopaye
ynpaBnsawoLwero MMnynbca 1 3akpbiBaeTcs nNpu nepexoge npoxogswero yepes Hero
Toka 4yepe3 Homb. OTKpbIBAA TUPUCTOP C OONbLUEN MU MEHbLUEN 3a4EPXKKOW MO
BpEMEHMW, BO3MOXHO «Bblpe3aTb» COOTBETCTBYIOLLYK YacTb CUHYCOMAbl NUTAoLLEro
HaNPSXKeHUs. INIOpPbl HANPSKEHNA Ha BbIXOA4E TUPUCTOPHOro 6rioka npeacTaBreHbI
Ha PucyHke 4a. Takum obpas3om, cpefHee HanpsbkeHWe Ha BbIXOA4e YCTPOWCTBa
OyOoeT MeHATbCA NpPOMOPUNOHANBbHO M3MEHEHUKD BPEMEHU 3aLEepPXKU OTKPbITUA
Tvpuctopa. [lockonbky MNOOOOHbLIM  MPUHUMN  PEryrMpoBaHNA  HanpsbKeHUs
npegnonaraetr 4To B Te WHTepBanbl BPEMEHM, KOorga TUPUCTOPbI OCTalTCs
3aKpbITbIMK, TOK 4Yepe3 OOMOTKM ABuratenst He npoTekaeT, oTtbopa MOLHOCTU U3
nuTalLWwen cetm B 3TU MOMEHTbl He npoucxoauT. PoTop paBuratenss B 3Tu
WHTepBarbl BPEMEHW BpaLWaeTCs Mo NHEPLINN.

Usx | | UsbIx

PucyHok 3a
BcTpeyHo-napannenbHO BKIKOYEHHbIE TUPUCTOPbI

Yrofi OTKpbITUS NEPBOro TMPUCTOPA

Yrosn oTKpbITUSI BTOPOro TUpUCTOpa

PucyHok 4a
HanpsikeHne Ha BbIXxo4e BCTPEYHO-NapannesnbHOn TMPUCTOPHOM napbl

Kaknm obpasom ocyuwiectBnseTca onpeaeneHne OnTUManbHOr0O MOMEHTa
OTKpbITUA TUpuctopos? O6MOTKM [BuUratend npeacTaBnsalT cobor akTUBHO-
WHOYKTUBHYIO Harpysky. AKTMBHad 4acTb COMNPOTUBMEHUS 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 peakTmBHOro
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COMPOTUBNEHNA BNUSET Ha (Pa30BbIA CABUI MeXAy HanpsXKEHMEM M TOKOM B Lienu
(cm. PucyHok 5a). Takmm o6pasom, usmepss ¢asoBbid  CABUM, BO3MOXHO
O[HO3HA4YHO CyAMUTb O BENWYMHE Harpy3km MO OTHOLIEHUO K HOMWHArbHOMN.
CHWXEHNEe HanpsKeHWsi COOTBETCTBEHHO YMEHbBLUEHWIO BENUYMHBbI  Harpysku
NPUBOANT K YMEHbLLUEHMIO MHOYKTUBHOM YacTu conpoTmeneHus. Benepcrteme aToro,
MOMUMO YXXE€ YMOMSIHYTOrO CHWXEHUS NOTPEONEeHNss akTMBHOW MOLLHOCTM Mpu
MOHMXXEHUN HAMPSHKEHUS, CHWXKEHME aKTMBHOM 4YacTU ToKa yMEHbLUaeT noTepw,
paBHble NMPOM3BEOEHWUI0 KBagpaTa TOKa Ha aKTMBHOE COMPOTUBIIEHME OOMOTOK.
[MoCKONbKY peakTUBHbIA TOK, KaK U akTUBHbIWA, rPEET NPOBOAHWUKA, €ro CHMXXEHNE Tak
Xe NpMBOOUT K YMEHbLUEHMIO aKTMBHONO COMPOTMBIEHMS OOMOTOK ABUraTens, 4to
obecneunBaeT AONOMNHUTESNBHYO 3KOHOMUIO SHEPIMM, BbiOENSABLUENCS B BUAE Tenna.
Kpome TOro, yMeHblUEHME pPEaKTMBHOW 4YacTW  COMPOTMBIIEHUS  CHWXAaeT
oTpuuaTenbHOEe BIUSHWE PEaKTUBHOM Harpy3km Ha MNUTalOLWy CeTb, YMEHbLuas
a30BbIV CABUT MEXAY TOKOM U HaMNPsPKEHNEM, @ TaK e PeaKTUBHYH MOLLHOCTb.

/ I

PucyHok 5a
®a30BbIN CABUI MEXOY HaNpPs>KeEHNEM U TOKOM

Mcnonb3yst MOLWHbIN MUKPOKOHTponsiep, 9C MrHOBEHHO OLEHMBAET HarpysKky
Ha Bany ABWraTens, CpaBHMBAET €€ C KOHCTPYKTMBHOW MOLLHOCTbIO ABUraTens u B
cnyyae MOHMXEHHOW Harpy3kM CHWXAET HarnpsbkeHue, nogaBaeMoe Ha [BuraTerb,
aobuBasicb Toro, Ytobbl ABuratenb pabotan Ha CBOEM pacYeTHOM CKOMbXEHUWN W,
Kak crneacteue, ¢ makcumanbHbiM K. MNpu aTom yactoTa BpalleHus apuratens He
nameHsietcsa. Bpems peakumm 3C Ha n3meHeHue Harpyskm coctaBnsieT COTy A0S0
CEKyHObl, 4YTO MO3BOMSET Aaxe nNpu AUHAMUYHO MEHSIOWNXCA Harpyskax
OTCnexuBaTb pexxmm MmakcumanosHoro K.

[MocKkonbKy YCTPONCTBA NSIAaBHOIO nycka CTPOATCS NO TOMY e MPUHUMUNY, YTO
n KoHTponnepbl AHepaxuCensep, B o6opyaoBaHmm AC npegycmMoTpeHa yHKUUA
nnaBHOro nycka. Tonbko Gnarogaps TOMy, 4YTO KOHTponsepbl dHepmxkuCenBep
paccunTaHbl Ha TSDKENble TEMNMOBbIE PEXMMbI, @ B NPOrpaMmMHOM obecrneyeHuu
ncnonb3ylTcs addekTuBHbIE HOy-xay, JC obecneumBaeT nyck obopyaoBaHuS,
XapaKTepU3yoLWErocs TSKeNbiMU MYyCKOBbIMU PEXMMaMU «HOMUHaN B HOMWHan», ¢
4YeM He CnpasnATCA 0bbIYHbIE YCTPOMCTBA NSIaBHOIO nycka.

B ycnoBusx, koraa He TpebyeTtcs perynmpoBaTb YMCnO 060pPOTOB ABUraTens,
9C unpeanbHO noaxoauT ANs uenen aHeprocbepexeHuss U pelleHuss Nnpodnemsol
nnaBHoro nycka. Ha cerogHsIWWHMA OeHb NO COBOKYMHOCTU MOTPEOUTENbCKUX
Ka4yeCTB U LieHbl aHanoros faHHOMy OOOpyA0BaHUIO HA PbIHKE HeT.



CMEUNDUKALNA KOHTPOJIEPA 3HEPXXUCEUBEP

MapameTp

3HayeHue

HanpshkeHne B ceTtu

380 B +10%

YacToTa TOKa B ceTtu

50 My #1%

Temnepatypa
OKpy>KatoLleun cpeapl

-10° - +30°C
CHwmxeHune mowHocTn B KBT Ha 2% npu noBbileHUn
Temnepatypbl Ha 1°C B amanasoHe go 50°C

Temnepartypa xpaHeHus

-30° - +40°C

OTHocuTenbHas
BNa*HOCTb

<95%. KoHgeHcaumna Hegonyctuma.

BbicoTa Hag ypoBHEM
Mopsi

Makc. 1000 m. CHmxeHne moLHocTh B KBT Ha 1% Ha
Kaxkable gononHutenbHblie 100 M.

Pexum nycka

2 HOMMHAarbHOIo 3Ha4yeHus Toka asuratens 3a 60 ¢
3 HOMUHAarNbHOIo 3HayeHus Toka asuratens 3a 30 ¢
4 HOMMHaNbHOrO 3Ha4YeHUsa Toka aABuratensi3aa 5 c

KonunyectBO nyckoB B 4ac

20 paBHOMepPHO pacrnpefeneHHbIX B Te4eHne vaca
3anyckoB Npuv HOMUHanbHbLIX NapaMmeTpax nycka

OnopHoe HanpsxeHne

30 — 60% HanpshkeHuss NInTaHus

[MyckoBOWM MOMEHT

20 — 70% nyckoBOro MOMeEHTa Mpu BKNIOYEHUMU B CETb

HaNpPsiMyo
CymmapHoe Bpems 10-90c

NnocTeneHHoro

HapacTaHna TOKa

O6HapyxeHune OTkntoveHne B CBA3N C noTepen hasbl N KOPOTKUM
HeMcnpaBHOCTEN 3aMblKaHWMEM TUpUCTopa

OxnaxpgeHne MpuHyanTensHoe

KKW viHgukaTtop

PABOTA, OCTAHOBJIEH, HENCIPABHOCTDb,
HACTPOWKW.

Pene

Hacoc, HencnpaBHOCTb

[MapameTpbl KOHTaKTa
pene

250 B, 8A nepemeHHOro Toka, Makc.

KoHTponb Hanps»keHus

®a3oBbIV cOBUT, OTCYTCTBME dhasbl

HanpsixkeHne nutaHus 220B
BEHTUNIATOPOB
CTteneHb 3aWuTbI IP20

HoMuHanbHbIN TOK
KOHTaKTopa

18A (MakcumanbHasi MOLWHOCTb ABuratens
LUMPKYNALUMOHHOro Hacoca 5,5 kBT)




HA3SHAYEHUE

KoHTponnep JOHepmxuCenBep B moaudukaumm TC1 npegHasHavyeH Ons
ynpaBreHns BUXPEBbIMU TEMNNOBbIMW reHepaTtopamMu, NpoM3BOAUMbIMUA KOMMaHMEN
«Tenno XXI Bekay.

KoHTponnep AHepaxnCensep obecneunBaet nnaBHbIN nyck
anekTpoaBuratensa c nocnegyowen ontummusaumen ero paboTsl B 3aBUCUMOCTU OT
Harpy3kM, 4YTO MO3BONSIET CHU3UTb 3dHepronoTpebneHne, BUBPOHArpy>KeHHOCTb
npUBOAMMOro ABuratens n obopygoBaHUsS B LENOM, HarpeB ABuraTtensi, ypoBeHb
wyma. B wutore 3HauMTenbHO MOBbLIWAKTCA NOTPEOUTENbLCKME KayecTBa M
HafeXHoOCTb COBMECTHO MCNONb3yeMbIX aneKkTpoaBuUraTeneu ]
TennoreHeparopa.

KoHTponnep QHepaxmnCensep B moandukaumm TC1 ocHalleH cneayrowmmm
yCTpoucTBamu:

1. Tepmoperynatopom OBEH (ans 3agaHuna paboden Temnepartypbl).
2. MarHuTHbIM KOHTaKTOpPOM (ANns BKNtoYeHna paboyero Hacoca 5,5 kBT).
3. KnemmHom konogkown Ans nogkmoveHns OoNoNAHUTENbHbBIX YCTPONCTB.

KoHTponnep QHepaxuCensep mogndukaumm TC1 obecneunBaer:

KoHTposnb 3a gaBneHnem B Marmctpanu oTonmeHus.

KoHTposib 3a TemnepaTypon B MarucTpann oTONNeHUs.

KoHTposnb 3a Hannumem hasbl NUTaoLWEN CeTHu.

OTKnoYEHNE NPU HAPYLLEHUSIX NUTAKOLWEN CETH.

BkritoueHne 1 BbIKAOYEHWE TeNnoreHepaTopa nNpu AOCTMKEHUN MUHUMASTbHON Y
MakCMMarbHOW 3a4aHHbIX TEMNepaTyp TENNOHOCUTENS.

OKCTPEHHOE OTKITHOYEHME NPU:

e nponagaHuun cdasbl NUTalOLLEN CeTH;

e CHWXKEHUM AaBneHus B MarncTpanu HuKe 4oMyCTUMOro 3HayYeHus.

aRWN =

o

BAXHO!

Peanu3oBaHHble B KOHTpomnfepe 3awWuTtbl ob0ecneynBalOTCA He
MCNONb30OBaHMEM  KOHTposifiepa Kak TakoBbiM, a [IPABUJIbHbIM
MCNOSIb3OBaHUEM KOHTpoOsnsiepa, T.e. BbINOSIHEHMEM BCeX peKoMeHAaauun,
npuBeAeHHbIX B HacToswen MHCTpyKuun.

Mpu pabote ¢ G0NbWMMKM BbLIXOAHLIMU TOKaMW, MPU YacTbIX MyCKax
ABUratens wu neperpyskax MpPoOMCXOAUT HarpeB KpUCTarJsioB CUNOBbIX
Moaynen. Temnepatypa KpUCTanJZIoB MOXET TMpPeBbICUTb NpenesibHo
pgonyctumyro (150-175°C), B aTOM criyyae HayHeTcA UX paspyweHue. Hu ogHa
M3 3alUT HEe B COCTOSIHUM HaMNpsiMyr0 KOHTPONUpoBaTb TemmnepaTypy
KpMUCTanmnoB U He cnocobHa 3aWuTuTb UX oT neperpena. NMoatomy obecneunTtb
0e3aBapuiHYyIO 3KCMNIyaTaLMIo KOHTposiepa B Te4eHUe MHOTMUX Jf1IeT BO3MOXHO
TONILKO NMyTEeM ero npaBuSibHOro Bbibopa ucxoas U3 pabo4vyero sHa4YeHUs TokKa
anekTpoaBUratensi, nNpaBUNIbHOW CXeMbl MNOAKIMIOYEHUs, MNpPaBUNbLHOWN
YyCTAaHOBKW [AOMNOSIHATENIbHOrO 006OpPYyAOBaHUA, rPaMOTHbIX HACTPOMKU U
3aKcnnyatauymu.

KoHTtponnepbl JHepaxuCenBep SABRAAKOTCA CIOXHbIM 3N1€KTPOHHbIM
obopyaoBaHuem, No3TOMy BBOA B 3IKCMJyaTauuro U oGCnyXuBaHUe OONMKHbI
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npou3BoAUTLCA cneuunanuctamu. HerpamoTHas akcnnyaTtaums KOHTponnepa,
HEeCMOTPSA Ha peanu3oBaHHble 3alUTbl, MOXET BbIBECTU €ro u3 CTpoS,
npuBeCTM K WMYLECTBEHHOMY yuwepby wunu cTaTb MNPUYMHOM TpaBM
ob6cnyxuBarollero nepcoHana.

HeponoHumaHue Kaknx-nmbo BONpPOCOB, CBA3aHHbLIX C NOAKIOYEHUEM,
HacCTPOMKOM, 3KCNIyaTauuMen KOHTposfiepa He SAABNSETCA onpaBAaHuem npu
peknamauusx. NMpoussoguTenb He HeceT OTBETCTBEHHOCTWU 3a NOCNeACTBUA
HerpamMoTHbIX NOAKIMOYEHUSA, HACTPOMKMU U IKCNIyaTaLMm KOHTpornepa.

OMUCAHME YCTPOUCTBA

KoHTponnep OHepaxuCenBep coctouT w3 Onoka paguatopoB C
3aKpenfieHHbIMU Ha HUX TUPUCTOPHLIMU MOAYNSMM, CUITOBOW NMnaTthbl C pasbemMamu,
nnatbol ynpasnexusa ¢ XKW ancnneem un kopnyca (Cm. Puc. 1).

CneumnanbHble anemMeHTbl CUITOBOW NnaThl CHUMAKT MHAOPMAaLMIO O Ka4YeCcTBe
N Hanu4yMm nNUTarLWMX HaNPsKeHU, dpa3ax ToKa U HanpsbKeHUa u nepegaroT UX Ha
nnaty ynpasneHus. lNpoueccop, CMOHTMPOBAHHBLINM Ha nraTe ynpaeneHusi, Ha Gase
nosly4eHHon uHdopMauMmM BblgaeT CcurHanbl  ynpasneHus ason  OTKPbITUS
TUPUCTOPOB (BEPTUKANbHOE ynpaBrieHne).

B moandukaumm TC1 Ha BXxo4 CMNOBOM MNnaThbl NOOAKTCA CUrHanbl C pene
AaBMNeHNss 1 TepMmoperynsatopa, 4TO MNO3BONAEeT B aBTOMATUYECKOM pexume
Npou3BoauTb MMaBHblE MYCKM W OCTaHOBLI TenforeHepatopa B 3aBUCMMOCTU OT
3aJaHHOM TeMnepaTypbl.

Bbibop TemnepaTypHOro pexxuma npoucxoguTt ¢ NOMOLLLI TepMoperynartopa
OBEH.

YCTAHOBKA U NOAKNKOYEHUE

M3BnekuTte KOHTpoONnep M3 ynakoBKW, OTKPYTUTE BWUHTbI KPENIEeHUs NULEBON
naHenu. OTKponWTe nNUUEBYID MNaHenb, €Cnv OHa MOBOPOTHasi WM akKypaTHO
OTCOeAMHUTE pas3beM C MNNOCKMM Kabenem OT nnaTtbl ynpaBneHWa Ha JMLEBOW
NaHenNn U CHUMUTE NULEBYIO NaHErb.

PasmecTute KOHTpONnep BEPTUKANbHO Ha CTeHe, obecneyvMB HOpPMaribHbIN
PEXUM LUMPKYNALMK BO3QyXa BOKPYr paanaTopos.

KpanHe He pekomeHAayeTcsA, pa3MewaTtb KOHTponnep psgaoMm ¢
MCTOYHUKAMM TENSIOBOIO U3Ny4YEeHMUS.

Ha Bxoge KoHTpomnnepa Heo6XxoA4UMO YCTaHOBUTb aBTOMAaT 3alWMUTbI
(obs3aTenbHO npeaHasHa4YeHHbIN ansa Mcnosnb3oBaHUA c
aneKkTpoaBuratensamu), otBe4varowmnm TpeboBaHnam TOCT P 50345-99
(M3K 60898-95) ¢ xapakTtepuctnkom C, paccuMTaHHbIX Ha COOTBETCTBYHOLUN
HOMMHaNbHbLIN TOK, CMOCOOHbLIN BblAepXNBaTb KPAaTKOBPEMEHHYIO 3-X KpaTHYH
neperpy3ky. MOHTaX BbINONMHATbL MHOFOXWJIbHbIMU MeAHbIMM NpoBOAAMM
ceYeHMeM He MeHee pPeKOMEHAOBAHHOro ANl KOHKPEeTHOM HOMMWHalbHOW
MoLHOCTK anekTpoaBuratens (Cm. Tabnuuy 1) ¢ MeAHbIMN HAKOHEYHUKaMM.

Bbi6op nnaBKux ] NofynpoBOAHUKOBbIX npegoxpaHuTenen
nponM3BoaAUTCA B cOOTBEeTCTBMM C¢ Tabnuuen 1.

MoagkntoyeHune OCHOBHOIO anekTpoasurarens npon3BoauTCcsa
HenocpeaACTBEHHO K KneMmaM yCTPOUCTBa (CM. cxeMy nogkntodeHus, Puc. 2, 3, 4), a
ABuraTenst Hacoca - 4epe3 KOHTaKTOp, YCTAHOBIEHHbIA BHYTpu kopnyca. Ecnn
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ABuraTenu BKIOYEHbl TPEYrofibHMKOM, HYFEeBOW MPOBOA MOXHO HenocpenCTBEHHO
NOAKMIOYUTL K HYJHO SneKkTpoaBuraTenen.

Moakntounte hasbl A, B 1 C K COOTBETCTBYIOLLNM KOHTaKTaM TUPUCTOPOB (CM.
cxemy nogkniodeHus). logknounTte ABuratenb TennoreHepaTopa K KOHTaKTam
TUPUCTOPOB, COEAUHEHHLIM MeXAy COO0N NepeMbIHKON.

MogknounTe pgBuratenb Hacoca K  CBOBOAHBIM KOHTakTaM MarHUTHOro
KOHTaKTopa. BHumaHue! HanpaBneHue BpaLleHus Hacoca nmeet
npUHUUNUanbLHoe 3HaYeHue, onpeaenuTe ero 3apaHee.

MogkniounTte pene pfasneHns (C HOPManbHO Pa3OMKHYTbIM KOHTaKTOM) K
CUNOBOM nnate W pgatuMk TemnepaTtypbl kK Tepmoperynatopy OBEH no
TpexnpoBogHon cxeme (cMm. wuHcTpykuutio OBEH), nponyctuB npoBoga u4epes
OTBEPCTUSA B BEPXHEN KPbILLKE.

3akponTe nuVUEBYHD MaHenb, npeaBapuTenbHO MNOACOEAVHMB pPas3beM C
Nnockum kabenem K nnaTte ynpaBneHus, ecnv nuuesas naHenb CbeMHas.

C nomoLblo aBTOMaTa noganrte nutaHue.

Ha XKW gucnnee gormkHa nosBUTbLCA HAANUCh

Ecnu nosBunacb Hagnncb

NoMeHANTe MecTaMyn Krnemmbl ABYX nobbix kabenen Ha Bxoge KOHTponsepa
AHepaxuCensep.

Ecnn nosiBunacek Hagnuco

NMPOBEPbTE HANMuMEe HanpsKeHUs Ha KnemMMe COOTBETCTBYHLLErO0 MUTAKLLEro

kabens (He 3abyabTe 0 HanpaBNeHMU BpaleHUA ABuUraTens Hacoca).
MpoBeguTe HaCTPOWKy TemnepaTypbl TEennoHOCUTENS cornacHo

cneundukaumm Ha TennoreHepaTop ¢ nomoLbio Tepmoperynartopa OBEH.

][ o
[ns aToro Haxmute KHOMKY . rlpl/l OTOM 3aroputca KpacHbl CBeToaMnon

y A ¥
OTMEeYEeHHbI 3Ha4YkoM «T». C MOMOLLBIO KNaBuLL " ycTaHoBuTe Tpebyemoe

cpeaiHee 3HayeHue Temneparypsbl.




T, o
Haxmute knaeuwy . Mpn oaTOM 3aropuTcs KpacHbli cBeToAMoAd,

. A
OTMEYEHHbIN 3HA4YKOM «A».C MOMOLLbIO KNnaBuLL n ¥ YCTaHOBUTE OTKITOHEHUE

OT CpefdHen TemnepaTypbl, COOTBETCTBYKOLlEEe MWHMMANbLHOW TemnepaTtype
(TemnepaType BKNIOYEHUSA YCTAHOBKN) N MakCUMarbHOW TemnepaType (Temnepatypa
BbIKNHOYEHNST YCTAHOBKM).

Kr0,5 WAMEPHTE - FEMVISTOR @q;.

B npuBeneHHbIX npumepax ycTaHoBreHa cpeaHsis TemnepaTypa 70 rpagycoB u
oTknoHeHne 10 rpagycoB. JTO 03Ha4yaeT, 4YTO YCTAHOBKA BKIHOYMTCH, €CMnK
Temnepartypa TENNOHOCUTENS MeHbLUe Unn paBHa 60 rpagycam U BbIKIIOYUTCS Npu
AOCTUXKEHMM TennoHocuTenem Temnepatypbl 80 rpagycos.

1708
Haxmute knasuLuy . Mpwn aTom 3aropsaTcs Bce Tpu cBeToavona u npubop

oTOGpPa3nT TMN MCNOMb3YyEMOro Aatyvka Temnepartypbl. Ybeautecb, 4TO AaTyuk
HacTpoeH kak «tP01».

Uepes HeCKONbKO CekyHA Npnbop aBToMaTMyeckn nepenget B paboumnn pexxmm.
3aroputcs cBeTogmod, oTMedeHHbln BykBon «K» mn Ha pgucnnee otobpasutcs
Tekylee 3Ha4YeHne TemnepaTypbl TENSIOHOCUTENS.

HacTponka TemnepaTtypbl TENMOHOCUTENS 3aBepLUEHa.

Haxmute pgna 3anycka kHonky START, cHadana [JormkeH 3anyctuTtcs
anekTpoAsuratenb Hacoca, a 3aTeM, No AOCTWXKEHWW B marucTpanu paboyero
AaBneHnsi, OCHOBHOW ABUraTenb.

B 3aBucumMmocTM OT 3agaHHOW TemnepaTypbl KOHTponnep dHepmxkuCensep
OygeT nnaBHO 3anyckaTb W OCTaHaBNMBaTb ANEKTpoABuUraTesb.

N3mepbTe C MOMOLLbLIO TOKOBbIX KMelen TOK B OOHOM U3 (pa3 OCHOBHOIO
anektpoaBuratens. OH He [OfMKeH MpeBbiwaTb HOMUHANbHOE 3HA4YeHUst Toka Ons
anektpoasuratensa (Cm. Tabnuuy 1). MNMpy 3Ha4YMTENBHOM NPEBLILLEHUN YKa3aHHbIX
3HAYEeHUN ToKa MpoBepbTE TEMNNOreHepaTop U U3MepbTe HanpskeHne B ceTu. [lpwu
napameTpax nuTawwen cetn, He ygosnetTeopsawwmx TpebosaHuam [OCT,
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HeobxoQMMO  npekpaTUTb  JKCMyaTtaumo  TennoreHepatopa W obecneunTb
3NeKTponuMTaHme oT ceTu, yaosneTtopsitowen TpebosaHuam FOCT.

Baw KoHTponnep npowen npeaBapuTenibHyH HacTpouky. Ecnu Bam
Heob6XxoaAuMO BHECTU KOPPEKTUBbI, NOJNIb3yUTeCb OnNUcaHmeM (pyHKLMNA KnaBuL
(Puc. 5), kapton meHo (Puc. 6) wu pasgenom «Hactpowka napameTpoB
KOHTponnepa dHepaxuCensep 4yepes meHo» (Ctp. 11).

OMNMUCAHUE MEHIO KOHTPOIJIEPA
QHEPOXUCEWUBEP B MOOAND®UKALIUUN TCA1

e Bpemsa pasroHa U - OpMEHTMPOBOYHOE BpPEMSI pasroHa MO HanpsKEHWUIO.
MpeawecTByeT pasroHy MO TOKY, CAYXUT AN M3MEPEHUS KOHTPOSIepoM
HeobX0AMMBbIX BENUYMH.

e HavanbHoe HanpsikeHne (B %% OT HOMUHANbLHOIO) — HanpsXeHue, KoTopoe
nogaetcsa B Havane pasroHa. Heo6xo0umMo ebicmasumb makKkoe 3Ha4eHue
napamempa, 4Ymo6blI cpa3y fmocsie [MyckKka Ha4yalloCb epaujeHue
deuzamerisi.

e Bpewms pasroHa 11, UHTeHcuBHoOCTb (% 3a 1), Bpems pasrona 12 onpegenstoT
OCHOBHble napameTpbl pasroHa (Cm. pasgen «[locTpoeHne KpUBOW pasroHay,
cTp. 14).

e Hacoc. lMapameTp pomkeH ObITb BKMOYEH, 3TO obecneumBaeT paboTty
nporpaMmmHoro obecneveHna no anroputmy TC1.

e 3awwmTa. Yem BbilWe 3HA4YeHWE NapameTpa, TEM Bbille YPOBEHb 3alUUTbI
apuraTtenss oT noBpexaeHust oBMOTOoK. HeobxooMmo HacTpouTb Takum
obpasom, 4yToObl B paboyem pexume Bawero obopynoBaHus 3awmta He
cpabaTbiBana. 3HayeHue meHee 0,2 MC BbICTaBNATbL He pEKOMeHAYeTCS.

e [InaBHbIM ocTaHoOB. [lo3BonseT wu3bexaTb rvgpoygapa npy  OCTaHOBKE
HacocoB. MoXeT npuMeEHATbCA B OPYrMx Chnyyasax, Korga >xenarterneH
NPUHYANTENbHbIN «BbIOEr» ABUraTens nocne oCTaHOBKN 060pya0BaHMS.

HACTPOMKA NAPAMETPOB KOHTPOIEPA
SQHEPOXWCEWUBEP YEPE3 MEHIO

Mocne nopaun nutaHna Ha XK agucnnee koHTponnepa JHepaxunCensep
KpaTKOBPEMEHHO NOSIBNSAETCA HAANUCb B1aa

cogepxallaa MHPOPMaLMIo O BEPCUM NMPOrPaMMHOIO obecrneyeHnss 1 4actoTe ToKa
B NuTaloLLen ceTn. 3aTeM Ha aucnnee NosABNAeTCs Haanuchb




[ns Toro 4ToGbl NEPenTN B PEXUM NPOrpaMMMPOBaHMS KOHTponnepa Heobxoanmo

(=)

HaXaTb KnaBuLly

Hwke ykasaHbl

MYHKTbl MEHIO, BO3MOXHbl€ 3Ha4YeHnd

COOTBETCTBYHOLWUX NapaMeTpoB N NX 3HA4YEeHNA, YCTaHOBJIEHHbIE MO YMOJT4YaHUIO.

MyHKT MeHIo (napameTp

Bo3MoOXHble 3Ha4YeHUs NapaMeTPoB

Ons nporpamMmmMmpoBaHus

napamMmeTpa HaxmuTe Knasuwy

Ona nepexoga Kk cnegywowemy

NYHKTY MEHI0 HaXXmuTe KnasuLly

[Ona BbIXxoga U3 MEHK HaXMuUTe
[

Knasumwy .

BbiGop HEOBXOAWMOro 3HaYeHUs OCyLIECTBNSAETCA
knasuwamm o n <&,

Bo3MoxHbIe 3HayeHus napameTpa:
5-30 cekyHA. 3HayeHue no ymonyaHuio 15 cekyHa.

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

KnaBuLLy ®

[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus

BHOBb  YCTaHOBIIEHHONO  3HayeHuss  napameTpa
Pk

HaXXMuTe Knasmwy .

Ons nporpamMmmMmpoBaHus
napamMmeTpa HaxmuTe KriaBuy
Ona nepexoga K cnegywoowemy
NYHKTY MEHI0 HaXmuTe KnasuLly
[ns nepexoga K npegbioyliemy
NYHKTY MEHI0 HaXmuTe KnasuLly
D,

[na BbIxoga M3 MEHK HaXMuTe

s

knasuwy .

Bbibop HeobOXoguMMoOro 3HaveHusi OCYLLECTBISIETCA
knasuwamu 57 n <8,

Bo3moxHble 3Ha4YeHUs napameTpa:
30-60%. 3HayeHne no ymonyanuo 40%.

Ons COXpaHeHna BHOBb YCTAaHOBJIEHHONO 3HaAYeHUA
napamMmeTpa W BblX0O4a B OCHOBHOE MEHIO HaXMUte

KnaBuLLy ®,

[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus

BHOBb  YCTAHOBMIEHHOrO  3HayeHuss  napameTtpa
P

HaXXMUTE Knasumwy .

Ons nporpamMmmMmpoBaHus
napameTpa HaxmuTe Krnasuy
Ona nepexoga K cnegywowemy
NYHKTY MEHI0 HaXmuTe KnasuLly
[ns nepexoga K npegbigyLiemy
NYHKTY MEHI HaXXmuTe KnasuLly
D>,

Ona Bbixo4a M3 MEHI0 HaXMuTe

Bbibop HeobOXogMMOro 3HaveHusi OCYLLEeCTBSIETCHA
Knaeuwamm o7y <8,

Bo3MOXHbIe 3Ha4YeHUs NnapameTpa:

1-45c. 3HaveHune no ymonyaHuio 5c.

(Cm. paspen «[locTpoeHne KpUMBOW pasroHa», CTp.
14).

,D,J'IFI COXpaHeHuna BHOBb YCTaHOBJIEHHONoO 3Ha4YeHUd
napameTpa n BbiIXO4a B OCHOBHOE MEHIO HaXMuUte
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P
Knasuwy <.

KnaBuLLy ®,
[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus
BHOBb  YCTAHOBMIEHHOrO  3HayeHuss  napameTtpa

Pt
HaXXMUTE Knasuuwy .

B HEKOTOPLIX BEPCUSAX
«MHTEHCUBHOCTb»

Ons nporpaMMmnpoBaHus
napameTpa HaXMute KnaBully
Ons nepexoga K crnegytowiemy
NYHKTY MEHK HaXMute KnaBuwly
.

[ns nepexoada Kk npeabloylemy
NYHKTY MEHK HaXMute KnaBuwly
B,

D,J'IFI BbIXO0ga U3 MEHK HaXMuUte

(o
Knasumwy .

Bbibop HeobXogMMOro 3HavyeHusi OCYLLEeCTBSIETCHA
Knaeuwamm o7y <O,

Bo3amoxHble 3HaveHuss napametpa % 3a 11 (B
HekoTopbix Bepcnax «MHTEHCUBHOCTby):

10-90%. 3Ha4veHune no ymonyaHuio 10%.

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

Ons COXpaHeHna BHOBb YCTAaHOBJIEHHONO 3HaAYeHUA
napamMmeTpa WU BblXo4a B OCHOBHOE MEHIO HaXMUte

KnaBuLLy ®,

[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus

BHOBb  YCTAHOBMIEHHOrO  3HayeHuss  napameTtpa
P

HaXXMUTE KnaBuLy .

Ons nporpaMMmnpoBaHus
napameTpa HaXMute KnaBully
[na nepexoga Kk cneaywoLlemy
NYHKTY MEHK HaXMute KnaBuwly
[ns nepexoaa k npeabloylemy
MYHKTY MEHI0 HaXMUTE KnaBuLly
D,

D,J'IFI BbIXO04a U3 MEHK HaXMuUte

Fks

knasuwy .

!

Bbibop HeobXogMMOro 3HaveHusi OCYLLEeCTBSIETCH
Knasuwamm “o7 py <o,

Bo3MOXHbIe 3Ha4YeHUs NnapameTpa:

1-45c. 3HaveHune no ymonyaHuio 15c.

(Cm. paspen «[locTpoeHue KpUBOW pasroHay», CTp.
14).

,D,J'IFI COXpaHeHuna BHOBb YCTaHOBJIEHHONoO 3Ha4YeHUd
napameTpa n BbiIXO4a B OCHOBHOE MEHIO HaXMuUte

KnaBuLLy ®

[na Bbixoga B OCHOBHOE MeH 6e3 coxpaHeHus

BHOBb  YCTaAHOBIIEHHONO  3HauyeHuss  napameTpa
Pk

HaXXMUTE Knasuwy .

B Baweii Bepcun «kHACOC»

Ons nporpamMmmMmpoBaHus
napameTpa HaXmuTe KrasuLly
Ona nepexoga K cnegywowemy
NYHKTY MEHI0 HaXmuTe KnasuLly

J

Buibop HEOBXOAWMOro 3HaYeHUs OCyLIECTBNSETCA
knasuwamm o7y <&,

BoamoxHble 3HauyeHnsa napameTtpa «HACOC»:
BKIJ1, BbIKJ1. 3Ha4eHne no ymonyaHuto BKJ1.

Ons COXpaHeHna BHOBb YCTAHOBJIEHHOIO 3Ha4YeHUd

—_
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&, napameTpa W BbIXOAa B OCHOBHOE MEHI0 HaXMmuTe
)

Ans nepexopa K npeabiaywemy | knaguwy .

MYHKTY MEHIO HaXMUTE | Nngq BbIxoga B OCHOBHOE MeEHI0 6e3 coxpaHeHust

knasuy <>, BHOBb  YCTA@HOBIIEHHOro  3Ha4YeHWa  napameTpa
N

14 BbIXO4a U3 MEHK HaXMute
D' P’ HaXXMUTe KnaBulLly .

knaeuwy .

Ans nporpammunpoBaHuns | Beibop Heo6XxoAMMOro 3Ha4YeHust OCyLLEeCTBIAETCS
napameTpa HaXMuTe KnaBuWy | knasuwamu “o7 n <0,

@,

[ns nepexoga K crepdyioliemy | BOSMOXHbIE 3HaYeHUst napameTpa:

NYHKTY MeHI0 HaxxmuTe knaeuwy | Bbiki., 0,1-4,0 mc. 3HadveHune no ymonyaHuio 1,0 mc.
.

[ns nepexoaa K npeabioyliemy | 4NS COXPaHEHNs BHOBb YCTAHOBMEHHOTO 3HAYEHNS
AYHKTY MEHI0 HaXMUTE KnasuLy napalvleTpa\ M BblxOJa B OCHOBHOE MEHIO HaXmuTe

D>, knasmwy .
[Onsi BbIXOAA@ M3 MeHI HaxmuTe | Ins BbIXOAa B OCHOBHOE MEHK 6e3 CcoxpaHeHus
o~
BHOBb  YCTAHOBMEHHOTO  3Ha4YeHus  napameTtpa
knasuuty y e P P
HaXxmMuTe Knasmuy .

NNABHbIN OCTAHOB
Ons nporpamMmmMmpoBaHus
napameTpa HaxmuTe KnasuLly
A

Bblbop HEoBXOAMMOro 3HaYeHWsl OCYLLECTBMSETCS
knasmwamm o7 n <&,

N Bo3MOXHble 3HaYeHVss napameTpa:

Ans nepexoaa k crieaylowemy | Buikn., 1-30 ¢. 3HaueHune no yMORn4aHuio Bbikn.
MYHKTY MEHI0 HaXMUTE KnasuLly
g7 [ns COXpaHeHWs BHOBb YCTAHOBMEHHOTO 3HaYeHUs!

Ans nepexopa Kk npenplaylleMy | napameTpa M BbIXO#@ B OCHOBHOE MEHIO HaXMUTE
2\

MYHKTY MEHI0 HaXMUTE KraBuLly
B Knaeuwly ‘.

[ns Bbixoga B OCHOBHOE MeHK 6e3 COoXpaHeHuA

Ans BbIXOfI,a U3 MEHIO HaxmnTe BHOBb yCTaHOBJ1€HHOIo 3Ha4YeHunA napameTpa
P

knasuwy .
y HaXKMuTe Knasuwy .

CAMOAMATHOCTUKA U OUATHOCTUKA

Mepen kaxabiM 3anyckoM KOHTponnep dHepaxunCenBep npoBOAUT MOSHYHO
camMoamarHocTuKy. Pexum camognarHoCTMKM MOXET ObiTb Bbl3BaH NPUHYOUTENBHO
Haxatnem knasuwm F2. Ecnu wumeeTr wmMecTto Kakas-nmbo HeucnpaBHOCTb,
KOHTponnep oTobpasnt Ha wHOMKATOpe Kog owubkn. IOTOoT koa Heobxoammo
CcoobLWNTL crnyxbe TEXHMYECKON NoaaEPKKN.

NMOCTPOEHUE KPUBOU PA3IFOHA

C Bepcun 2.0.3.4 n p.0.4.0 (Homep oTobOpaxaeTca Ha Aucnree npu
BKIMIOYEHUN KOHTpONrepa, nocne BbiIxoda U3 MeH unu Haxatmsa F1) nossunacb
14




BO3MOXHOCTb CTPOUTb KPWUBYHKD pas3roHa Mo TpeM OTpe3kam OTAeNbHO, Y4TOo
NMo3BOMSEeT B HEKOTOPbIX Cry4asx JoOMTbCA Haubornee OnTMMarnbHOW Pa3roOHHOW
XapakTepuctuku. [1na aTmx Bepcuin BBOAATCSA AOMOSNHUTENbHbIE NOSCHEHWS.
Npadmkn TokKa (ormbarolime MOMOoXUTENbHbLIX MOSYBOMH) MNPU MNycke B
3aBUCUMMOCTW OT HACTPOEK MeHI0 rnpuBeeHsbl Ha cTp. 15 (Puc. 6a).
OO6uwee Bpemsi pasroHa T < tu+ti1+ti2 unu T > ti1+ti2,
roe tu — BpemMsa HayanbHOro y4vacTtka, Ha KOTOpOM  nporpamma ynpasfeHus
onpefenseTr  HayanbHYyld  TOMKY M perynupyet  HanpshkeHue,
pekomMmeHayeTca ycTaHaBnmBatb paBHbIM 5 - 10 cekyHgam. Nporpamma
aBTOMATUYECKM MEepexoauT Ha KPUBYIO PeEryrimpoBaHWA MO TOKYy MO
OKOHYaHUW U3MepeHus Heobxoaumbix napameTpoB (06blMHO  1-2
CEKyHObl).
ti1 n ti2 — cnaraemble BpemeHuM pasroHa. WHTeHcuBHOCTL 3a i1 -—
MHTEHCUMBHOCTb pocTa Toka (B %%) Ha oTpe3ke BpemeHn ti1,
MHTEHCMBHOCTb pPOCTa TOKa Ha OTpe3ke BpemeHu ti2, onpegensieTcs kak
(100-ti1)%.

Hanpumep, ti1=ti2, HTeHcuBHOCTb 3a i1=50% - cMHAA NUHKUA

ti1<ti2, VIHTeHcmBHOCTL 3a i1=20% - 3eneHas nuHMA (onTMManbHas
pasroHHas xapakTepucTtuka ans 60nbLWNHCTBA NPUMEHEHWIA)

ti1<ti2, MHTeHcmBHOCTb 3a i1=80% - KpacHasi NMNHUSA, NOAXOAUT TONbKO
Ans nycka 000OpydoBaHMs,  XapakKTepuaylLwerocsi  TsKenbiMu
MyCKOBbIMWN PEXNUMAMMU.

100% [ , -

60%

50%

40%
30%

v

til il til t12 12 ti2

A

Puc. 6a. I'paduku Toka nmpu mycke B 3aBUCUMOCTH OT HACTPOEK MEHIO
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BO3MOXHbIE HEUCIMMPABHOCTHU
N CNOCOBbl UX YCTPAHEHUA

HeucnpaBHOCTb MpuYnHLbI YcTpaHeHue
Bce nogkntoyeHo, gucnnen | Het  nutaHua  Ha | [poBepuTb NnpaBUITbHOCTb
He ropuT nnaTe ynpaBneHus NOAKNIOYEHUS, LLeNTOCTHOCTb

npeaoxpaHuTens Ha CUIIoBOW
nnarte, CoOedWHEHWEe CUNOBON
nnaTbl U NNaTbl ynpaBneHus

Ha gucnnee Hagnucek:
«lMomeHsanTe asbl»

HenpaBunbHO
NOOKNIYEHbl Kabenu
nUTaHus

NoMeHATb MecTaMu  KreMMbl
AByX nobbIxX Kabenen nutaHus
Ha BXofe KOHTposnsepa.

Ha gucnnee Hagnuce: 3aKknuHuBaHue MpoBeputb npnBoanuMoe
«CpaboTtana 3awmrta» asuratensi, notepsd | obopygoBaHue,
dasbl, BbICTaBfIEH | AneKkTpoaBuraTesnb n
CINMULLKOM  BbICOKUW | MPOBOAKY. YMeHbLWUTb
YPOBEHb 3alUTbl B | 3HAYEHUNE napameTpa
MEHIO0. «3alwuTa» B MEHIO.
Bo Bpemsi pasroHa u KoHTponnep cnegut | YBenuuutb HayanbHoe
paboTbl BO3HMKAET 32  [ONUTENbHOCTBIO | HaNpshKeHue, YMEHbLUNTb
Hagnuck «[lponana asa, | dasbl TOKa, | 3Ha4YeHne napameTpa
HeT Hyng i-n dasbi» ANMTENbHOCTL BbIWwe | «3awuTa», YMEeHbLUUTb BpeMs
A0NYyCTUMbIX pasroHa.
3HayeHun, [MpO3BOHUTL TUPUCTOPDI
KOHTpONMpyeT
npo6on TMPMCTOPOB
Nocne nogkntoyeHnsa Ha | He noakntoyeH | MNMogkntoynTb ABUraTesnb
aucnnee Hagnucbk «HeT i-n | aBuratens
dasbl»
Bo Bpemsi paboTbl HectangapTHas CoobwmnTtb Kog OLUNOKM
BO3HMKaAET HaaMNUCh: paboTa KoHTponsnepa | Npon3BoOAUTENIO. N3mMeHnTb
Owwnbka kog «...» napameTpbl  ynpaefeHuss B
COOTBETCTBUU c
pekoMmeHgaumsamm
npon3soguTens.
Ha gucnnee Hagnvch Meperpes KoHTponnep MoxHO 6yaer
KOHTposnnepa 3anyctuTb nocne ero
BO3BpALLEHNA B HOPMalbHbIN
Tennosoun peXum. Ecnu
owmnbka noBTOpPSiETCH,
Heob6XxoaMMo 3aMepuUTb TOKN BO
BCEX Tpex dazax.
lMpeBbilleHne  HOMMWHANbHOrO

3Ha4yeHus ToKa (yKasaHHOro Ha
WWnbanke OBuratens) MoXeT
CBNOETENLCTBOBATL o]
HemcnpaBHOCTU aBurartens
(MexBuTKOBOE 3amblkaHue,
paspyLlleHe NoawmnnHmKa) unm
npuBoAMMOro  0bopyaoBaHus
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(3aknuHuBaHwue), MOHWMXEHUN
NATaKOLLEro HaNpsXKeHus, a Tak
e o HecorrnacoBaHHOCTU

MOMEHTa ABuratens n
Harpyskm (nBuratenb
neperpyxeH).

PEKOMEHOYEMbIE MAPAMETPbI MPOBOAHUKOB
U AONONHUTENBbHOIO OBOPYAOBAHUA

Tabnuua 1.
MuHHMAILHO MuHHMAIBHO
Tok JI0IyCTHMOE JI0Iy CTHMO€
cpadaTbIBaHUs Tok ILIABKOI0 Toxk cpadaTbIBaHus ceyeHue ceyeHue
MounocTh HoMuHaIbHbIH aBTOMATHY€CKOI0 ThenoxpaNMTeI TOJIyPOBOAHHKOBOTO MHOT0KHJIBHOTO MHOT0KHJIBHOTO
)]Bl/ll‘i]l}Teﬂﬂ, TOK um:"arenﬂ, } BBIKJIIOYATES I — npeioxpannrenn Me/JHOI'0 NPOBOJA MeJHOr'0 IPoBoJa
KBT XapaKTepHCTHKA -KJj1acca, ISt 1t
0), £ A KOHTPOJLIEPOB KOHTPOJLIEPOB
A 0a30Boit cepuu
cepuu, MM? TC1, mm?
75 20 50 75 100 4 4
11 24 50 75 100 4 8
15 32 50 75 100 4 8
22 45 75 100 150 8 16
30 60 100 125 150 10 16
37 73 125 150 200 10 25
45 88 160 200 200 10 25
55 108 200 200 250 16 25
75 145 250 250 300 25 35
90 171 300 350 350 35 50
110 207 350 400 450 50 70
132 238 450 450 500 70 95
160 288 500 500 600 95 120
200 358 630 700 800 120 150
250 467 800 800 1000 150 150
315 602 1000 1100 1300 240 240
400 760 1200 1300 1800 300 300

PekomeHayem mncnonb3oBaTb aBToMartmyeckue BbiknovaTenu cepumn Record npoussoacTtea komnaHum General
Electric, nnaBkne 1 nonynpoBOAHMKOBbIE NpedoxpaHuTenu npomnssoacTea komnaHum Littelfuse, ABB, Busmann,
Westcode. [lonyckaeTcs NpuMeEHsTb NPOAYKUMIO Apyrux npoussogutener, Ho BAXXHO ybeautbes, 4TO OHa
npeaHasHaveHa ana 3awutel ACMHXPOHHbBIX OBUTATENEN n TUPUCTOPHBIX moaynei.

Mo BCEM BOMPOCAM, CBA3AHHbIM C NOAKMOYEHUEM U HACTPOMKOW
KOHTPONNEPA 3HEPI)XXUCEWUBEP Bbl MOXETE OBPATUTLCH
B OTAEN TEXHUWYECKOW NOAAEPXKU 000 «3®PEKTUBHbLIE CUCTEMbI»
MO TENE®OHY (495) 580-21-31, no6. 2

BHumaHue!!! [pex0de yeM N0380HUMb, MO)aslylicma, HUMamesibHO
O3HaKOMbMmech C UHCMPYyKyueu — 3amo CaKoHoMum Bawe spewmsi.

BHumaHue!!! lpou3zeodumerns KoHMpoJsiiepos «dHepoxuCelisep» He Oaem
KOHCYJsIbmayuu omHocumersibHoO mersioebix ycmaHogok TC1. 1o eonpocam,
cesi3aHHbIM C UX MOHMAa)XOM U 3Kcrslyamauueu npocum obpawamncsi
HerocpedcmeeHHO K npou3eodumesito obopydoesaHusi.
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. KnaBuarypa.
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Mopaean
KOHTpOJLIepa

ES55-75TCl1
ES90-110TC1
ES132-160TC1
ES200TCl1
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TABJIMLA TUITOPA3MEPOB

Tabmuna 2
ITocagouHbie
BricoTa HIupuna I'nyouna pa3Mepbl Maceca,
(L), Mmm (W), mm (H), Mmm KI'
’ ’ ’ (H1),mm  (L1), Mm
460 395 290 150 420 29,5
560 395 290 150 520 40,5
710 395 290 150 670 53,5
860 395 290 150 820 61,5





