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BBEJEHUE
Ha3HauyeHue

NHTenneKkTyasbHble AMHAMUYECKME KOHTPOIEPbI ACUHXPOHHbIX 3N1IEKTPUYECKUX ABUraTenel cepumn ESM
npegHasHavyeHbl ANA:
1. MnaBHOro 3anycka 1 0CTaHOBA 3/1IeKTpoABUraTenei no:

a) Ha)KaTMIO KNaBWLW Ha BCTPOEHHOM NaHeNM ynpaBaeHUa nam

6) BHELWHMM CMTHaNam, NOLaBaEMbIM Ha AUCKPETHbIe BXOAbI start 1 stop nau

B) CMrHanam ynpaBAstollero (BeayLero) yctpoiictea yepes nHtepdenc RS485.
2. 3awuTbl gsuraTenen ot obpbiBa ¢pas, Nneperpyskn, MOHUMKEHHOTO HAMNPAKEHUS.
3. PeryninpoBaHUA MOLLHOCTM 3/EKTPOABUIaTENEN B 3aBUCMMOCTU OT HarpysKku (pemm onTMmmsaumm
sHepronoTpebneHuna n Koppekunmn KoadPuumeHTa MOLHOCTH).
4. KoHTponnepsbl B UCNosHeHUN IP54 ocHalleHbl 31eMeHTamMM Nblie- U Bpbl3ro3almnTbl, a KOHTPOAEPbI
KNAMMaTUYeCKoro ucnosiHeHnsa YX/11 gonosiHUTeIbHO MMEIOT 3/IEMEeHTbl, NO3Bo/iAWMeE UM paboTaTth B
pacluMpeHHOM TemnepaTypHOM Auana3oHe - HarpeBaTe/lbHbIM  31EMEHTOM , YNpaBAAeMbiMm
TEepMOCTaToOM.
5. BHewWwHWi BUA W COCTaBHble YacTu KOHTpoanepos IHeparkuCeisep cepum ESM B ucnonHeHum I1P54
YXN4 wn IP54 YX/11 npuBegeHbl Ha pucyHkax 1.1 - 1.7. TabapuTHble M MOHTaXKHble pa3mepbl
KOHTponnepoB IHepaxuCensep cepun ESM B ucnonHeHumn IP54 YXN4 n IP54 YX/11 ob603HayeHbl Ha
pucyHKax 2.1 - 2.7 u npuBeAeHbI B CeAytoWwen 33 pUCYHKamMM TabaunLe TMNOpPasmepos.
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Beog kabens
Lenu ynpagneHms

Beog cMaoBoro Kabens

Beog kabena HelTpanu

BeHTMﬂﬂTOpr oxnamsgeHA

TepmocTaTt KnaBnaTypa
HarpegaTtenb
Bentnnatop P

Knemmbl uenn ynpasneHuWa

“~._ npucropel

Knemmbl cunosoro kabensn

Puc. 1.5 CocTaBHble YacTn KOHTpoanepos ES110MIP54 - ES160MIP54

©.

i Beon kabena
: : el Lenu ynpagneHus

Beoa cunoeoro Kabens

Beopg kabensa HelTpanu

BEHTMﬂﬂTOpr oxXnaxaeHna

TepmocTaTt [ 2 Knaguatypa
BeHTMAATOP HarpegaTtenb
]

Kaemmebl uenu ynpaganeHWA

~~._ TMpucTopobl

Knemmbl cunoeoro kabens

Puc. 1.6 CocTaBHble 4acTn KoHTponnepos ES200MIP54 - ES250MIP54



Beog Kabend
Lenu ynpasneHus

Beopg cnnoBoro kabens

Beog kabena HelTpanu

BEHTMHHTprI axXnamoeHWA

KnagnaTypa
TepmocTar
HarpegaTens
BeHTnnatop Kaemmbl Lenu ynpasaeHus

Knemmbl caoBbix KaBenei
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Puc. 2.1 Pazmepbl KOHTponaepos ES5.5MIP54 - ES15MIP54

Puc. 2.2 Pasmepbl KoHTponnepos ES22MIP54 - ES37MIP54
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Puc. 2.4 Pa3mepbl KOHTpoanepoB ES75MIP54 - ESSOMIP54




Puc. 2.5 Pasmepbl KoHTpoanepos ES110MIP54 - ES160MIP54
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Puc. 2.6 Pasmepbl KOHTponnepos ES200MIP54 - ES250MIP54
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Puc. 2.7 Pasmepsbl KoHTponnepoB ES315MIP54 - ES400MIP54

Tabanua TMNnopasmepos

A, MM B, mm H,mm | W,omm | D, mm | Huamerp
Moaenb KOHTpOAAEPa Tunopasmep 3 “;2:;32::3?

e 4 BHelUHWe pasmepbl MM

ES5.5MIP54 - ES15MIPS4 1 80 255 250 256 150 7
ES22MIP54 - ES37MIPS4 2 80 465 480 256 150 7
ES45MIP54 - ES55MIPS4 3 250 330 350 345 245 9
ES75MIP54 - ESSOMIPS4 4 250 395 415 390 230 9
ES110MIP54 - ES160MIP54 5 250 555 575 390 320 9
ES200MIP54 - ES250MIP54 6 250 700 720 390 360 11
ES315MIP54 - ES400MIP54 7 2*320 505 530 765 340 13




IIpuHUMI pa60Thl KOHTPOJIEPOB JHepAxuCeliBep

ACUMHXPOHHbIE 3NEKTPUYECKME ABUraTENN ABAAKOTCA Hanbosiee YacTo NMPUMEHAEMbIMU YCTPOMUCTBAMM
018 NPpUBOAA NPOMBbILWAEHHbIX U BbITOBbIX MALIMH U MEXaHU3MOB. ITO 06YCNOBAEHO UX OTHOCUTENBHO
HWU3KOW CTOMMOCTbIO, OTHOCUTENbHO BbiCOKMM KI[, NPOCTOTON KOHCTPYKUWM W, CNefoBaTebHO, UX
HaAEeKHOCTbIO.

OcHOBHble MNpobaembl, BO3HMKAOWME MPU  ISKCOAyaTaUMM TaKUX ABuratesnen, CBOAATCA K
HEBO3MOXHOCTM COF/1IACOBAHUA CO343aBaeMOro UMM MOMEHTA C MOMEHTOM Harpys3Kku, Kak BO Bpems
MyCKa, TaK 1 BO Bpema paboTbl, @ TaK:Ke BbICOKMIA NMYyCKOBOM TOK.

Bo Bpemsa nycka KpyTALWMA MOMEHT 0b6bl4HO gocturaeT 150-200% OT HOMMWHANbHOFO 3HayeHuA. OH
YCKOPAET HarpysKy [0 [AOCTUMKEHMA MOJSIHOM CKOPOCTM BpPALLEHMA 3@ AO0/IM CEeKyHAbl, YTO MOXKeT
NPUBECTM K BbIXOAY M3 CTPOA KMHEMATMYECKOM Lenu npmsoga. B To ke camoe Bpema MyCKOBOW TOK
MoKeT 6bITb B 8-10 pas 60/blue HOMMHANBHOrO, NOPOXKAAsA NPOHAEMbI CO CTaOUABHOCTBIO NMUTAHWUS U
NOBbILEHHbIM U3HOCOM 3N1EKTPUYECKON YacT obopyaoBaHuMA.

Korga pguratenb paboTaeT ¢ NOHMXKEHHOW Harpyskoi, ero K[, nagaer BCiAeAcTBME TOrO, 4TO
C03/4,2aBaeMbIl MarHUTHbIN NOTOK C/IMLIKOM BE/IMK MO OTHOLIEHMIO K MarHUTHOMY MOTOKY, AOCTaTOYHOMY
AN1A CO34aHMA BPaLLAOLWLEro MOMEHTa, HEOBX0AMMOTO A/1A NPEOAONEHUA MOMEHTA HarpysKHu.
TUNUYHBIN TpexdasHblIit aCMHXPOHHbLIN 31eKTpoaBUraTe b, paboTaloLWmii C NONHOW Harpy3sKkoi, obnagaer
OTHOCUTEeNbHO BbicokMm KM, aocturatowmm 80-96%. OaHAKO, KaK MOKasaHO Ha pucyHKke la, KM
OBUraTens pes3Ko MagaeT, ec/lM Harpyska cHukaetca. lMNageHuwe K[ ocobeHHO owyTumo, Koraa
Harpyska CHW)KaeTcs A0 3HayeHuit meHee 50% OT HOMWMHaAbHOM. B pgencTButTenbHocTH
3NeKTpoABUraTeNn AOBObHO pefKo paboTaloT Ha MOIHY MOLWHOCTb. Moaasasowee 60NbLNHCTBO
Asuratenein paboTatoT C HarpysKow, 3HauYMTE/IbHO HUXKe HOMWHaNbHOW BCAeACTBME TOro, 4TO Mpwu
NPOEKTUPOBAHUN 3SNEKTpPoNpmMBoAa OHWM 6blain BbiGpaHbl C TaK HA3bIBAEMbIM «KOHCTPYKTUBHbLIM
3amacom», a TaK e M3-3a eCcTeCcTBEeHHbIX KonebaHWiA Harpyskm B YCA0BMAX KOHKPETHOro

TEeXHOJIOrMYeCcKoro npotecca.
CKkopocTb

10017 - R BpaweHna 1
: HanpAaxeHwme
NOCTOAHHDI

KNz

50% 100%

Harpy3ka
PucyHok la Py

KM acuHXpOHHOro aneKTpoasuraTena

B Tex cay4yanx, Kor4a HeT BO3MOXHOCTU AN HEOHXOAMMOCTU M3MEHATb CKOPOCTb BPaLLEHUS ABUraTens,
obopynosaHue 3SHepaxunCensep (IC) no3BOAAET 3KOHOMUTL 3/IEKTPO3HEPruio, noTpebnsemyto
ABUraTensimm npu nx paboTe Ha NOHMMKEHHbIX Harpy3sKax.

He cTonb coBpemeHHble, Kak 3C, yCTPOMCTBA MJIABHOFO MyCKa MO OKOHYaHWM MPOrpammbl PasroHa
COXPAHALOT NOJIHYIO 3N1EeKTPONPOBOAHOCTb, BCeACTBME YEro ABUraTeNlb BeAeT cebs TaK e, Kak ecim bbl
OH O6bln  NOAKAOYEH HaNpAMyK K nuTatowen cetn, nmbo WyHTUPYLOTCA KOHTaKTOpamu,
KOMMYTUPYIOWMMM  3N1EKTPOABUraTelb  HaNpPAMYKO K MuTalowen cetm BO u3beaHMe noTepb
3NIEKTPOIHEPIMM HA BHYTPEHHEM COMPOTUBAEHUWU OTKPbITbIX TUPUCTOPOB. OAHAKO NPU MOHUMKEHHbIX
Harpyskax W nOJIHOM nogaye HanpAXKeHUA aCUMHXPOHHbIE 3/EeKTpoABMraTeNIn BCerga nonyvatoT
N30bITOYHbIM TOK HAMArHUYMBAHMA, PACXOAYIOWMIACA B TOM YMUCNE Ha NepemarHMinBaHme Co3AaHHOro
UM JKe B Mpeablaywimii MOMEHT BPEMEHM M3ObITOYHOIrO MAarHWTHOro noas. lMyTem HemnpepbiBHOMO
KOHTPONA Harpyskm W MU3MEHEHWA HanpaAXeHMA Ha KOHTaKTax JABuratenda no onpegeneHHomy
anroputmy, 3C 3KOHOMMT 4YacTb 3SHEPruun BO3OYKAEHMA M CHUNKAeT noTepu (MPONOpUMOHANbHblE
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KBaZpaTy TOKa, KOTOPbIA CHUMKAETCA NMPU MOHMMKEHUN HAMNPAXKEHUSA), a TaKKe yaydlaeTr KoapduumneHT
MOLLHOCTU B TeX CAy4yaax, KOorga 3NeKTpoaBuratesnb MUCNonb3yetcad HeaPpPeKTUBHO C MOHUMMKEHHOM
HarpysKom.

B uem ¢pu3MyeCKNn cMmbICa NOAOBHBIX MaHUNYNALMA? MOMEHT, co3aaBaeMblii ABUraTeNeM, 3aBUCUT Kak
OT NPUNIONKEHHOTO HaMPAXKEHMUA, TaK U OT CKObXKEHUA (NOKa3aTe b «3ana3ablBaHUA» BPaLLEHUsA poTopa
OTHOCUTENbHO NOASA CTaTopa). YeM MeHbLUMN MOMEHT HArpysKu NPUIONKEH K poTopy, Tem 6onbLle poTop
«[0roHAET» MoJie CTaTopa (CKOJIbXKEeHWe yMeHbLIAeTcs), TemM fasfblue ABUraTeb NEePexoanT B MeHee
3KOHOMWYHbIN perrnm. Ecnm cooTBeTCTBYHOLWMM 06pa3omM CHMU3UTbL HAMpAXKeHWe NUTaHMA, NnogaBaemoe
Ha [ABuraTeslb, CKO/Ib)XE€HME BEepPHEeTCA K HOMWHaNbHOMY 3HauyeHuto. PUCYHOK 2a uanocTpupyet
OMMCAHHbIN NPOLLECC HA NPUMEPE MEXaHNYECKUX XapPaKTEPUCTMK ABUraTeNA NPU Pas3INYHbIX 3HAYEHUAX
HaNPSXXEHUs,, NPUJIONKEHHOIO K 06MOTKam. Mpn 3TOM CHM3ATCA TOK, MPOTEKaoWMi Yyepes oO6MOTKM
Asuratens, n notpebnsemas MOLHOCTb, NPONOPLMOHaNbHAA MPOU3BEAEHMIO HAMPAXEHWUA U TOKa,
notepu ymeHbLwatca, KM gsuratensa sospacrer.

M/Mu
1 —+
M<MH —T— UH
U<UH
SH S
PucyHoK 2a

MexaHunyeckume XapPaKTePUCTUKUN saNeKTpoaABUTraTeNA NPU Pa3/INYHbIX 3HAYEHUAX HANPAXKEHNA NUTAaHUA

Kakmm obpasom IC cHuKaeT HanpskeHue? 3C ncnonb3yeT TPAAULMOHHYIO ANA YCTPOMCTB MJIaBHOIo
Nnycka cXemy BCTPEYHO-NapanienbHO BK/YEHHbIX TupuctopoB (Cm. PucyHok 3a). Tupuctop —
3NEeKTPOHHbIN Npubop, npeactasaaowmii cobon ynpasnsemoln guos. OH OTKpbIBaeTcA Npu noaadye
YNpaBAAloLWeEro MMnNyabca M 3aKpbIBaeTcA Npu nepexoae NpoxodAlero Yyepes Hero TOKa yepes HOAb.
OTKpbiBas TUPUCTOP C 6ONbLWIEN WM MEHbLUEN 3aepXKoW MO BpPeMeHU, BO3MOXKHO «Bbipe3aTb»
COOTBETCTBYIOLLYIO 4YaCTb CUHYCOMAbI MNUTAIOLWLEro HanpAXeHuA. DNopbl HANPAXEHWA Ha Bbixoae
TUPUCTOPHOro 6710Ka NpeacTaBaeHbl Ha PucyHKe 4a. Takum obpasom, cpeaHee HanpsaxKeHMe Ha Bbixoge
YCTpOIiCTBa ByaeT MeHATbCA NPONOPLUOHANbHO U3MEHEHUIO BPEMEHU 3a4ePKKU OTKPbITUA TUPUCTOPA.
MocKoNbKYy NOAOOGHLIN NMPUHUWUMN pPerynanpoBaHMA HanpsxKeHusa npegnonaraet yYto B Te MHTepBasbl
BPEMEHMW, KOraa TUPUCTOPbI OCTAOTCA 3aKPbITbIMKU, TOK 4Yepe3 OOMOTKM ABuUratensa He NpoTeKaerT,
0TH60pa MOLLHOCTU U3 MUTAIOLLEN CETU B 3TU MOMEHTbI HE NpoucxoguT. POTop aneKkTpoasuraTens B aTm
WMHTEpPBaNbl BpeEMeEHM BPaLLAETCA NO MHEPLUN.

Usx | | UBbIx

PucyHok 3a
BcTpeyHo-napannenbHoO BKAKOYEHHbIE TUPUCTOPDI
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/"‘Nron OTKPbITUA\NEPBOro TMPUCTOPA

y‘*ron OTKPbITUA BTOPOro TUpUCTopa
. /

PucyHok 4a
HanpseHue Ha BbIxoAe BCTPEUYHO-NapannebHOM TMPUCTOPHOM Napbl

Kakum o06pasom ocywiecTBideTcs onpegeneHne ONTUMasbHOFO MOMEHTA OTKPbITUA TUPUCTOPOB?
O6MOTKM gBuraTena npeAcTaBAAlOT CcO6OM  aKTUBHO-UHAOYKTMBHYK Harpysky. AKTMBHasa u4acTb
COMPOTMBNEHUA 3aBUCUT TO/IbKO OT TeMMNepaTypbl 0OMOTKM. PeakTuBHOE (MHAYKTMBHOE) CONPOTMBAEHME
3aBMCUT OT MOMEHTA Harpysku, NPUAOKEHHOTO K poTopy Asuratens. Ero BenmumHa Tem 6onblie, Yem
MEHbLUMIN MOMEHT Harpysku NpunoxKeH. BeanunHa peakTMBHOMO COMPOTMBAEHUA BAMAET Ha $pa3oBbIi
COBUT MeXAY HanpaKeHWem M TOKOM B Lenu (cm. PUcyHOK 5a). Takum obpasom, namepss $asosbiit
COBUT, MOMHO OAHO3HAYHO CYAMTb O BE/IMYMHE HArpy3KM Mo OTHOLIEHUIO K HOMWHaNbHOW. CHUXKeHue
Hanps)KeHWA COOTBETCTBEHHO YMEHbLIEHUIO BEAUYMHLI HarpyskM MNPUBOAUT K YMEHbLUEHUIO
MHAYKTUBHOM 4acCTM COMPOTMBAEHMA. BcneacTeue 3TOro, MOMMMO Y¥KE YNOMSHYTOrO CHUMKEHUS
noTpebieHns aKTUBHOW MOLLHOCTU MPU MOHWMKEHUU HAMNPAXKEHWUA, CHUMKEHME aKTMBHOW 4YacTu TOKa
YMEHbLIAEeT NoTepu, paBHble MPOU3BELEHWMIO KBaZpaTa TOKa Ha aKTMBHOE CONPOTUBIEHWME OOMOTOK.
MOCKONbKY PEAKTUBHBIN TOK, KaK U aKTUBHbIN, FPEET NPOBOAHWUKU, €0 CHUMKEHUE TaK »Ke MPUBOAMT K
YMEHbLUEHUIO aKTUBHOMO COMPOTMB/IEHNA OOMOTOK ABuratens, Yto obecrneyvBaeT AOMNONHUTENbHYIO
3KOHOMMUIO 3HEpPruu, BblaensBweinca B BuAe Tenaa. Kpome TOro, ymeHblUueHWE PEeaKTUMBHOW 4YacTu
COMPOTMBNEHUA CHUXAeT oTpuuaTe/lbHOe B/AUAHWE PEaKTMBHOM Harpy3kM Ha MUTAIOLWYIO CEeTb,
ymeHbLan $a3oBblii CABUT MeXAy TOKOM M HaMpsXXeHUEM, a TaK e PeakTUBHYH0 MOLLHOCTb.

PucyHok 5a
$az0BbIN CABUTM MEXAY HAaNPAXKEHUEM N TOKOM

Ncnonb3ya MOLHBIA MUKPOKOHTpoanep, 9C MrHOBEHHO OLLEHMBAET HArpysKy Ha Bany [Asuratens,
CPaBHMBAET €€ C KOHCTPYKTUBHOM MOLLHOCTbIO ABUraTeNA U B Cyvae NMOHUMKEHHOM HarpysKu CHUXKaeT
Hanps)eHue, NofgaBaemoe Ha Aguratenb, fobusasacb Toro, 4Tobbl ABuraTenb pabotan Ha cBoem
pacyeTHOM CKOJIbXXEHUU W, KaK cneactBue, ¢ MakcMmanbHbim KMA. Mpu 3TOM CKOpPOCTb BpaLLeHuA
ABuratena He mameHaetcAa. Bpema peakumm I3C Ha M3MeHeEHMe Harpysku COCTaBaAeT COTYH AO/0
CEeKYHAbl, YTO MNO3BONAET Jaxe Npu AUMHAMWUYHO MEHSAIOWMXCA Harpy3Kax OTCAEXUBATb pPeXUM
MakcmmanbHoro K.

12



MOCKONbKY YCTPOWCTBA NAABHOFO MyCKa CTPOATCA MO TOMY e MPUHUMMY, YTO W KOHTPOAAEpSI
JHepaxuCeliep, B 06opysoBaHnm IC npegycmoTpeHa GyHKUMA NAaBHOro 3anycka. OgHako 6narogapa
TOMY, UYTO KOHTpO/nepbl dHepakmCeWBep paccuMTaHbl Ha TAXKe/ble TEMN/0Bble PEXWMbl, @ B MpK
paspaboTKke nporpammHoro obecneyeHus 6bIIM UCNONb30BaHbI BbICOKO3IQdEKTUBHbIE HOy-Xay, IC
obecneumBaeT nyck o060pPyA0BaHMA, XapaKTEPM3YIOWEroCa TAMKENbIMU MYCKOBbIMU  PEXMMaMMU
«HOMMWHAM B HOMMWHA», C YEM He CrPaBAAOTCA 0BblYHbIE YCTPOMCTBA NAAaBHOIO NycKa.

B ycnosusax, koraa He Tpebyertca perynivposaTh uucio obopotos asuratens, 3C naeanbHo NOAXOANUT ANA
uenen sHeprocbepexeHma U pelweHua npobnembl NAAaBHOTO Mycka. Ha cerogHAWHWN AeHb Mo
COBOKYMHOCTM NOTPEBUTENBCKNX KAUYeCTB U LieHbl aHa0ros AaHHOMY 060pYA0BaHUNIO Ha PbIHKE HET.
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TexHMYeCKHE XapaKTEePUCTHKH

Tabnuua 1
HomuHanbHoe pabouee 380B+10%
HanpsxeHue (Un)
[vanasoH mowHocTel 5,5 - 400 KBT

3/1eKTpoAaBU ratenem

[nanasoH HayanbHOro
(onopHoro) HanpsAkeHUn

30-60%(Un)

Bpems pasroHa

5-120c

Jnana3oH nyckoBbIX TOKOB

1,2 - 5 3HaYeHMIH HOMMHANbHOrO TOKa ABUraTens
(3aBMCUT OT xapaKTepa Harpy3Kn U HACTPOEK KOHTpOoAIepa)

KonunyectBo NycKoB B Yac

no 20

3awmTa gsuratens

OT neperpysKku, obpbisa ¢as,
MOHMUMKEHHOTO U NOBbLILIEHHOrO HaNpPAXeHUA

Awnana3oH onTmunsaumm no
HanpAxXeHuo

270 -380B

MocTpoeHMe KpUBOI pasroHa

no 5 To4ykam
(no 30 Toukam npu nporpammupoBaHmm yepes USB-nopr)

TOYHOCTb BCTPOEHHOro
nameputena HanpAaxKeHua

1%

TOYHOCTb BCTPOEHHOTO
n3MepuTena Toka (onuus)

1%

JononHuTtenbHble GyHKUMK

ABTOMaTMYECKMI «NOAXBAT» BPaLLAIOLWEroca ABuraTens.
BcTpoeHHble Yacbl peasibHOro BPeMEeHM.

8 BCTPOEHHbIX HE3AaBUCUMbIX TAaiMEPOB A/1A 3aMnycKa/ocTaHOBa Mo
TEKYLLEMY BPEMEHM, MO BPEMEHHbIM NPOMEKYTKAM.
MpoToKonnpoBaHue cboes, oWwMBOK, HeMCNPaBHOCTEN BO

BCTPOEHHOW 3HEPTrOHE3aBMCUMOM NAaMATH C NPUCBOEHUEM
BpeMeHHON MeTKK (uTeHne yepes USB-nopT).

BHewWwHWe nHtepdeincsl

[lBa AMCKPETHbIX BXOAA KCYXON KOHTAKT» AN BHELIHEro
ynpaBaeHuA 3anyckom/ocTaHOBOM ABUraTens.
NHTtepdelic USB Bepcua 2.0 u Bolwe. MNoagepxka Windows XP.
NHTepdelic RS485 npotokon ModBus RTU (onuus).
NHTepdelic BHeLWHero gatymMKka Temnepatypbl (0Numsa ToNbKO ANs
Mmoandukaumnin TC1 n VTG, TouHOCTb TepmoperynsTopa +1%).

BcTpoeHHble pene

Balinacc (OKoHYaHMWe pas3roHa), HencnpasHOCTD.
MapameTpbl KOHTaKTOB pene 5A / 220B.

NHAMKauma HencnpaBHocCTel

O6pbIB pa3bl Ha BXOAE M Ha BbIXOAe, NeperpysKka Asuratens,
MeXBUTKOBOE 3aMblKaHMWe, NOBbILIEHHOE N NOHUMKEHHOE
Hanpsa)eHue, neperpysKka no Toky (onuus, TpebyeT ycTaHOBKU
JaTyYnKa ToKa)

Knnmatnyeckoe ucnonHeHue

basosoe YX/14
Onuua YXJ1 kateropum pasmewteHna 1 no NOCT 15150-69,
FOCT 15543.1-89 co cnegyrowmmu napameTpamu:
- TemnepaTypa oKpyKatowen cpeapl ot -50°C go 40°C;
- OTHOCUTE/IbHAA BAaXHOCTb Bo3ayxa 100 % npu 25°C
- 0 coAepKaHUIo KOPPO3UIMHO-aKTUBHbIX areHToB aTMocdepa
tmna Il: cepHuctbin ras ot 20 go 250 mr/m2-cyT. (ot 0,025 g0 0,31
mr/m3); xnopumabl meHee 0,3 mr/m2-cyT.

[dvanasoH paboynx Temnepatyp

-5...440°C gna YXN4, -50...+40 gna YX/1

OTHOCUTEeNIbHaA BIAXKHOCTb

ansa YXJ14 He 6onee 95%, 6e3 KoHaeHcaLUKN Baaru

BbicoTa Hag ypoBHEM Mops

40 1000m

CreneHb 3awWuThI

IP54 no NOCT 14254-80
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JlonoJIHUTEe/IbHBIE ONIIUU

[JONoNHUTENbHBIMU ONUMAMMU ABASIOTCS:

1. [laTumK TOKa.

2. NWuTepoeiic RS485 (npoTtokon ModBus).

B 6a30BOM MCMOMIHEHUWN AA@HHbIE OMLUMKN OTCYTCTBYIOT.

HOAKJIIO‘-IGHI/IG )51 6bICprIﬁ BBO/ B 3KCILTyaTallUI0

BHumaHue!

MNepep, nogknoyeHMem HeobBX0AMMO MPOBEPUTL INEKTPUUYECKUE JIMHMU Ha NpegmeT HapylueHus
MU301ALUM, KAUECTBa 3/IEKTPUUECKOro KOHTaKTa B MeCTax COeaUHEHUA.

O6patute BHUMAHME Ha Tabauuy Bbl6Opa AOMNOJHUTENBHOrO 060pyAOBaHMA. ABTOMATUYECKUE
BbIK/IlOYaTENIN U NPEeAOoXPaHUTENIN HE BXOAAT B KOMMJIEKT noctaBku. Heobxoaumo crporo cneposatb
peKomeHgauuam no Bbibopy pononHutenbHoro o6opyaoBaHuA. lMpumeHeHMe aBTOMATUYECKUX
BblK/NlOYaTeNel C  3aHMKEHHOW  YCTaBKOM MNPUBOAUT K  CEPbe3HbIM  MNOBPEXAEHUAM
aneKTpoobopypoBaHua. Ypenute ocoboe BHMMaHME KayecTBy WMCMNOAb3yeMbIX aBTOMaTUYECKUX
BblK/IloYaTeneit u npegoxpaHutenei. NMpumeHeHne 311eKTPOTEXHUYECKUX U34EIUNA, BbipaboTaBLumx
pecypc, NPMBOAUT K NOBPEKAEHUIO INEKTPO0o6opyA0BaHUA.

MpepoxpaHuTenu ABNAKOTCA AO0NOJNHUTENbHbIM 060pyAOBaHMEM, He 06s3aTeNbHbIM K YCTAaHOBKeE, HO
MX ucnonb3oBaHue obecneuusaer HanAy4vywyro 3aWuTty NOoAynpoBOAHUKOBDbIX I'IpI/IGOPOB cunoBou
YacCTu KOHTpoOANEepa.

MpounsseanTe MOHTaX KOHTPO/IIEpPa HA CTEHE WM MaHENU INeKTPOTEXHUYECKOro WwKada. FabaputHble
pasmepbl U MMHMMaNbHbIE PACCTOAHUA A0 OKPYXKaKOLLMX MOBEPXHOCTEM YKa3aHbl Ha PUCYHKaX 2 1 3.

BbINONHUTE 3/1eKTpUYeckne coegmHEeHMA COrnacHO cxemam, nNpuBedeHHbIM Ha puUCyHKax 4, 5, 6.
CoeguHeHMA cnenyeT BbINOAHATL MHOFOMKMU/IbHBIMU MeHbIMM NPOBOAHUKAMM YKa3aHHbIX B Tabauue 2
ceyeHuin. ABToMaTUYECKME BbIK/AOYATENN Ha TOKM A0 125A (BKAOYMTENbHO) 4O/IKHbBI COOTBETCTBOBATb
FOCT P 50345-99 n umetb xapaktepuctuky C. MNnaBkue npenoxpaHUTeny Ao/ xKHbl MmeTb TUN gG, bbiTb
paccyMTaHbl Ha Hanps)KeHue He meHee 440B n cooTtBetcTBoBaTh TOCT P 50339.0-2003 (M3K 60269-1-
98).

HeKoppeKTHOe nNOAK/NIOUEHUE MOXKET MNPUBECTU K MNOBPEXKAEHUID INEKTPOo6opyAOBaHUA U
KOHTpO/ANepa, He NOKPbIBaeMOMY rapaHTUEN.

Tabnuua 2. HomunHanbl 4onoaHUTeNbHOro obopyaoBaHUA

MuHumanbHo MuHumanbHo
ToK cpabatbiBaHUA T 6 AonycTumoe Aonycrumoe
MouHocTb " aBTOMaTUYECKOro ToK nnaskoro OK cpabaTbiBaHuA ceuenne cedenne
HomuHanbHbI nonynpoBoAHUKOBOrO MHOrOXXUNbHOTO MHOFOXUNbHOTO
Asuratens, BbIK/IlOYaTena npepoxpaHuTens
8 TOK aguratens, A ( = A npepoxpaHuTena MmeaHOro nposoaa meAHOro nposoaa
e xapaxg)e :vlcmxa knacea, L-knacca, A ANA KOHTPOANEpPoB ANA KOHTPOANEPOB
’ 6a3oBoi cepuit
cepun, mm? TC1 1 VTG, mm?

5,5 13 32 40 100 4 4

7,5 18 32 40 100 4 4

11 24 50 50 100 4 8

15 32 63 63 100 6 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

90 171 315 350 350 35 50

110 207 350 400 450 50 70
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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

PekomeHgyem MCNoab30BaTb aBTOMATUYECKUE BbIKAKOYATENN Cepumn Record nponssoAacTBa KOMMaHUu General EIectric,

NNaBkMe W NONYNPOBOLHMKOBbIE NPeAOXPaHWUTENM NPOM3BOACTBA KomnaHwit Littelfuse, ABB, Busmann,

Westcode.

[JonyckaeTcs NpMMeHsaTb NPOAYKLMIO Apyrux npoussogutenei, Ho BAXKHO ybeguTbca, 4TO OHa NpefAHasHavyeHa Ans 3aliuTbl

ACUHXPOHHbIX ABUTATENIEW u TUPUCTOPHbBIX moayneii.

YL LSS A

Ve N
Buixcq, t I I 110mm
noToKa
[ © ° 1]
® .
(= Qg —
S0MM S50mm \
n n_J
110mm

Puc. 3 MuHMMaNbLHC HeoBXoaumble BEPTUKANbHLIE M FOPU3OHTAAbHBIE 3330pbl
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S St
®

CRICCIOICIS

CWAOBLIE KAEMMBI
KOHTpoANepos ES22MIP54, ES30MIPS4 1

CWAaoBble KNemmbl
KOHTpoAnepos ES5.5MIP54, ES7.5MIP54,
ES11IMIP34 u ES1SMIPS4

ES37MIP54
ENENERERE e e o I
L2
o T @ o T o T o ®) O O
U Y W
CWNoBLie KNemMbl © © ©
KOHTpoAAepos ES45MIP54 1 ES55MIP54
Ll L2 LD L3
O OLLALO
L& @ |
CHMAO0BLIE HACMMbI
KOHTpoAnepos ES110MIP54, ES132MIPS4,
GND ES160MIP54, ES200MIP24 1 ES250MIPS4
@

CWAoBble KAemMMb
HOHTpoAAepos ES7SMIPS4 1 ESSOMIPS4

Cunosble Kaemmbl HoHTpoanepos ES315MIP54YXA1 1 ES400MIPS4YXA1.

L1, L2, L3 - Bxoa 3-dasHoro nepemeHHOro HanpsxeHuws 380 B
U v, w - Bbixon 3-dra3HOTG NepeMeHHOro Hanpaxenna 380 B
GND

- 0bWenpoMbILWAEHHLIA HOMb

Puc. 4 Cunosble Knemmbl KOHTponnepos SHepauCensep
ES5.5MIP54 - ES400MIP54

17



%2 ERROR

%3 BAYP X1 R54E5 %4 TERMD START x11 5TOP x13

[] []
20,0

@ ML COM MO

MC COMPMND A GND B IN1 IMZ2 GMD IN1 IN2  IN1 [Nz

— ®

NO
L ERRCR Hewc:pe::Hocm Ci?l
NO
X3 BAYP Pene Gaiinacc Cilzll
X10 RS485 UHTepdeiic 485 Onuua
- TERMO R i, DA TCL
N2
X11 START BHewWwHMA 3anyck y :IK KAKoM 33MKHYTE
N2 _\
X13 STCP BHewWwHWiA ocraHoB e KoM 3aMkHyTS
X7 UsB

Puc.5 Kanemmbl Lenn ynpasaeHNA KOHTponnepos SHepaxnCensep

ES5.5MIP54 - ES400MIP54

Ona noaknioyeHUa K KosogKkam naaTtbl npoueccopa He06Xo0AMMO MCNO/Ib30BaTh NPOBOAA CEYEHMEM

He 6onee 1 mm?2.
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ABTOMBETHHECKMIA
BbIKAOYATENb 3Hep’ﬂ|}|{|/|ce usep

/ L2
_/ L3 BAYF
T

Lifz|is]uf v|wlenp

MNnaekne
npesoXpaHuTen J_
MoAynpoBoAHVKOELIE

Npeoxp aHUTEMN U
] D
W
ABrratens

BapuaHT A

YCTaHOBKa aBTOMAaTAYecKoro BoiKaYaTens OBASATE/BHAL
YCTAHOBKa NAABKMX M NOAYNPOBOAHMKOBbLIX NMPea0XpaHUTeENEN A8 AONOAHATENLHOR
3alUMTLI KOHTPOANEPaE WM ABUIATENA HOCUT PEHOME HAATENbHbIM XapaKTep .

Pnc.6.1 BapumaHT noaKkAKHEHMA KOHTpoAAepa SHepaknCensep
ES5.5MIP54 - ES400MIP54 6e3 0bX0A4HOro KOHTaKTOpa

JHepaxunCeliep
BAYP
ABTOMETHHECKWA NCICOM IN OI
BEIKAKMATEND
VAt
Lefezfsu] v|wleno

/! L2
/ L3
[Tl Katywka [ =
KOHTAKTOpa

MNnaekre
NPEAOXpaHUTENN
KoHTakTop
U
) D
W

MNoayn poBOAHWKOBLIE
Npe Ao Xp aHWTEAK
AEWUratens

BapwaHnt B (C ncnonbsoeanmem obxopHOro KoHTakTOpa balnace )

YCTAHOBKa aBTOMATMMEC KOTO BbiKAHYaTens OBASATE/IBHAIN
YCTaHOBKA NAABKMX M MNOAYNPOBOAHUKOBLIX NPEeA0XDaHUTEAEN AAA AONOAHUTEALHONA
3alUWTbl KOHTPOAAEPA WM ABUrATENA HOCHUT PEHOMEHAATENbHLIA XapaKTep .
Puc.6.2 BapuaHT nogkalodeHna KoHTpoaaepa 3HeparnuCensep

ES5.5MIP54 - ES400MIP54 ¢ 0BX0A4HbIM KOHTAKTOPOM



[Ona opraHusaummn yaaneHHoro ynpasieHMA C BEAYLLETO YCTPOMCTBA MOXHO MCMO/b30BaTbh MHTEpdENC
RS485 u nporpammHoe obecneyeHune ES485.

YpaneHHoe ynpaB/ieHUNE TaK XKe MOXKHO peasn3oBaTb C NTOMOLLBbIO BHELWWHUX KOHTAKTOB:

BapuaHT 1. IByXxKHONOYHOE ynpasneHue (KHOMNKKW 6e3 puKcaumm)
KHonKy CTAPT noakntounTb K Knemmam start.

KHonKky CTOI nogKkntoumTtb K Knemme stop.

B MeHI0 «BHELLHMI 3anycK» BbIOpaTb ABYXKHOMOYHbIA PEKMUM.

BapwmaHT 2. 3anycK Mo BHELUHEMY CUTHANY KCYXOM KOHTAKT»

KHonka ¢ dukcaumel (nepekitovatens) NOAKAYAETCA TONBKO K Kiemmam start.

B MeHto «BHELIHWUI 3anyCcK» BbIOPATb OAHOKHOMNOYHbIA PEXKUM.

Mpu 3aMbIKaHWUM KOHTAKTOB ABWUraTe b 3anyCKaeTcs, MPU pa3mblKaHUW - OCTAHAB/INBAETCA.

MopaiTe aNeKTpMUUYECKOE NUTaHME Ha KOHTPOANEp.
BHumaHue!

KoHTponnep sbigact OLLIVIGKV «norepA ¢a3bl», ecain coeanHeHUA BbiNOJIHEHbI HE Ka4yeCTBEeHHO, nmbo
ABuUrartesib He NO4KJ/1II04YEeH.

an nogavye NnMTaHnAa U HageXXHOM 3/IEKTPUYECKOM
KOHTAKTe Ha agucnnaee noABnUTCA Haanncb Bnaa

Mpumeyarue. Bepcus npo2pammHo2o obecrevyeHUs MoXem omau4amscs 0m yKAa3aHHoU HA UAACmpayuu.

HacTpoMKM KOHTpoaaepa, YCTAHOBJIEHHbIE MO - YMOJIMAHUIO, MO3BO/AKT OCYLWECTBAATb 3aMycK
NnoAaBAsoLWero 60blWMHCTBA TUNOB 000pPYA0BaHUA 6€3 BbINOJHEHUA KaKUX-AMBO A0MNOAHUTENbHbIX
HacTpoeK. Ona 6onee rmMbKon NOACTPOMKN KOHTPOJ/IEpa NoA TUM KOHKPETHOro npmMsoaa Heobxoanmmo

NCNONb30BaTb MEHIO KOHTPOJ/1Iepa UAKM NporpammHoe obecnedveHme ESUSB (onums).

ECiM BMECTO TeKyLLero BpeMeHn oTobpaskatoTca npovepkun, nMbo Bpemsa YCTaHOBAEHO HEKOPPEKTHO,
o0b6paTuTech K NyHKTY MeHio TeKyluee Bpemsa u aaTta.

[Ona 3anycka c knasuatypbl Haxkmute START, ana octanosa STOP.

Mocne 3anycka MHAMKaUMA Aucnaea npumeT Bua,

lpumeyaHue. 3HaYEHUA HANPAMEHUA U MOKA MO2ym omau4amsca Om YKA3AHHbIX HA Uaancmpayuu. MHaUKGL(UH
MOKQa 803MOMXHA MOsIbKO Npu Haau4uu onyuoHas1bHo2o0 damyuKa moka.

HacTtpoiika. OnucaHnue MeHI0

Hasurauma no meHwo OCyLllecTBnAEeTCA C NOMOLBbIO KNaBUaTypbl.

Bxoa B MeH!I0, BbIXO4, U3 NOAMEHIO - CTpesiKa BMNpaBso |:>

Hasurauma no meHio, UsmeHeHue napamMmeTpoB - CTPESIKKN BBEPX U BHMBﬁ ﬂ
Bbixoa, U3 MeHIo - CTpenKa BneBo

CoxpaHenue napametpa ENTER.

F1, F2 - dyHKkumoHanbHble knasuwwm.

20



OCHOBHbIMW NapameTpamu, onpeaensaoLLMMM Pa3roHHYIO XapakTepUCTUKY (KpMBYIO pasroHa), ABasatoTcaA
Ha4anbHOe HAanpsAMeHue U epems pa320Hd, a TakKe mabauya pasezoHa. KpvBas pasroHa nossosseT
3a4aTb ONTMMa/IbHble NapameTpbl NNAaBHOro 3anycka 060pyL0BaHMA B 3aBUCMMOCTM OT TMNA ABUraTens,
TUNa NpuBoga U ocobeHHOCTeN TEXHONOIMYECKOro npoLecca.

OnycaHue NapamMeTpoB, 3ajaBaeMbIX Yepe3 OCHOBHOE MEHIO

Tabnuua 3

HaumeHoBaHMe 1 onucaHue napamerpa

Mopapok HacTPoiKK NnapameTpa

HauanvHoe HanpsaxeHue onpegenset
HaYa/bHbIA MEXaHUYECKNIN MOMEHT,
pa3BMBaEeMbIi gBUraTeieM B Hayaslie pasroHa.
Heobxodumo nodobpamb maKoe Ha4yasnbHoe
HanpsaxeHue, Ymobbl dsu2amesnb HAYUHAA
epauwjeHue cpasy nocse nodavyu KOMaHObI
CTAPT.

O6bI4HO A1 HACOCOB M BEHTUNATOPOB
poctatovHo 30-40% HauyaNbHOrO HanNpaXKeHUs,
ana komnpeccopos 40-50%, ona BanbLes,
KpaHoBoro u andtosoro obopyaosaHua 60-70%.

[ns 3afaHmA HaYaAbHOrO HANPAXKEHUs BOMAUTE
B MEHI0, HaXaB .

Crpenkamum ﬁﬂ BbibepuTe NyHKT HauanbHoe
Hanpsa)XeHue. Ctpenkomn |::> Bonaute B
noameHio. Ctpenkamm BblbepuTe 3HayeHue.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXO4 U3 MEHIO, ﬁﬂ - DanbHeNnLwasn
HaBUraLMaA N0 MeHIO.

3HayeHue no ymonyaHutio 40%.

Bpems pa3zz2oHa onpeaenseT MakCMMasibHO U
MWHUMaIbHO BO3MOMKHbIE MYCKOBbIE TOKM, @
TaKKe MHTerpanbHyto (YCNOBHO, CymMa TOKa 3a
BPEMSA Pa3roHa) COCTaBAAIOLLYIO TOKa pPasroHa.
Heobxodumo nodobpame epems pas2oHa
makum, Ymobbl uHmMe2panbHoIl U
MAaKCUMasnbHbili MoK 6blaU MUHUMANbHLIMU.
OnTumanbHoe Bpems pa3roHa ana 601bLIMHCTBA
npmnsoaos coctasasaet 10-30 cekyHA. [pumepHO
€ro MOXKHO onpeaenuTb No popmyne
T=k x t,

roe T - BpemMsa pasroHa ¢ MOMOLLbIO KOHTPOAEPa,

k - MHOXWTEND,

t - Bpems npamMoro nycka (C MomeHTa nogauu
HanpsXeHua 40 BbIXo4a ABUraTens Ha
HOMMHabHble 060poTbI). O6bIYHO k = 3...5.

[na 3apaHua BpemeHu pasroHa BonauTte B
MEH!I0, HaxaB =) .

Ctpenkamm ﬂﬂ BblbepuTe NyHKT Bpemsa
pasroHa. CTpenKoi C—y BOMAUTE B MOAMEHIO.
Ctpenkamum BblbepuTe 3HayYeHue.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 U3 MEHIO, ﬂﬂ - fanbHenwas
HaBMrauusa No MeHIo.

3Ha4yeHure no ymonyaHuto 20 c.

dyHKUMA Aemonepe3anyck no3BosseT
OCYLLEeCTBMTb aBTOMATUUYECKMA MOBTOPHbIN
3anyck ob6opyaoBaHUA NOC/E ero 0OCTaHOBKMU
BCNeAcTBue cb0eB NUTaHUA AN KPUTUUHbIX
Npocafiok HanpsKeHus.

[ns BKAOYEHUA/OTKAOUYEHNA GYHKLMM
Aemonepe3anycK BOWANTE B MEHIO, HaXaB Ha
=

Crpenkamm ﬁﬂ BblbEepUTE NYHKT
Asmonepe3zanyck. CTpenkomn BoMauTe B
nogmeHo. Ctpenkamm BblbepuTe 3HaYeHMe.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIX0OA, 13 MEHIO, ﬂﬂ - AanbHelwasn
HaBMrauua No MeHto.

3Ha4YeHMe NO YMONHYAHUIO BbIKA.
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MapameTp BHewHuil 3anycK onpeaensier pexxnm
BKNOYEHUA/BbIKAOYEHNA KOHTPOIepa C
NOMOLLbIO BHELHUX KHOMOK.

B perknme O4HOKHOMOYHOrO BHELWHEro 3anycKa
BK/IOYEHME/BbIK/IIOYEHNE KOHTPO//1epa
OCYLLLECTBASAETCA CUTHANIOM KCYXOM KOHTAKT»
(KHOMKa ¢ PpuKcaumnen nam nepekntoyaTens),
nogaBaembIiM Ha KiemMmbl start. 3amblKaHune
KOHTaKTOB MPUBOAMT K 3anyCKy Asuratens,
pa3mblKaHMe - K OCTaHOBKe.

B perknme [1BYXKHOMOYHOrO BHELUHEro 3anyckKa
BK/IOYEHME/BbIK/IIOYEHNE KOHTPO//1epa
OCYLLLECTBAAETCA CUTHANAMM KCYXOM KOHTAKT»
(KHOMKK 6e3 PpuKcaumm). KpaTkoBpemMeHHoe
3aMblKaHMe Knemm start npnBoAUT K 3anycky
ABUraTens, KpaTKOBpeMeHHOe 3amMblKaHue
Knemm stop - K OCTaHOBKe.

.- 4

[nAa 3apaaHna pexkuma BHewHUl 3anycK soianTe

B MEHI0, HaXKaB Ha .

Crpenkamu ﬁﬂ BblOepuTe NYHKT BHewHuli
3anyck. CTpesikoii [,y BOMAUTE B MOAMEHIO.
Crpenkamm BblbepuTe 3HayYeHue.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXx0O4, 13 MEHIO, ﬁﬂ - AanbHenwasn
HaBUrayms no MeHio.

3HayeHue No YMOTYAHUIO BbIKA.

dyHKUMA Aemocmapm npu eKAlYeHuU
MUMAHUA NO3BOAET BCTPaNBATb KOHTPOAEP B
CYLLECTBYIOLLME CXEMbI 3aMyCKa MeXay
KOHTaKTOpOM W asuratenem. Npu BKAOYEHUN
dYHKLMN KOHTpOANEP 3anyCTUT ABUraTeNb CPasy
nocsae nNogayun NUTaHMUA.

[Ona 3apaHna pexxuma Aemocmapm npu
8K/1l0MEeHUU NUMAaHUA BOVANTE B MEHIO, HAXKaB
—.

Crpenkamm ﬁﬂ BblbepuTe NyHKT Aemocmapm
npu exkaoveHuu numarus CTpenkon [y
BOMAMTE B NOAMEHIO.

Ctpenkamm BblbepUTE 3HaYeHMe.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXx0o4, 13 MEHIO, ﬂﬂ - AanbHenwasn
HaBUrauma no MmeHto.

3Ha4yeHMe No YyMOIYaHMIO BbIKA.

®yHKUMA MaaeHblli ocmaHoe aKTyasibHa TONbKO
A8 NPUBOAOB, XapaKTepPM3YHOLLIUXCA
CYL,ECTBEHHbIM NPOTUBOAENCTBYIOLWNM
MOMEHTOM, TaKMUX KaK HacoCbl, U NpegHa3Ha4YeHa
ANA YyCTPaHEHUA TMAPABANYECKOTO yaapa npu
OCTaHOBKE HACOCOB.

Ona 3apaHna pexxuma laaeHoz2o0 ocmaHosa
BOMAMTE B MEHIO, HaXKaB Ha [y .
Ctpenkamu BblbepuTe NyHKT MnaeHbIli
ocmaHoe. CTpesikoi |::> BOMANTE B MOAMEHIO.
Ctpenkamum ﬁ BblOEepUTE 3HaYeHue.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXO4 U3 MEHIO, ﬁﬂ - AanbHenwasn
HaBUrauma no MmeHto.

3HayeHMe No YMONYAHUIO BbIKA.

MapameTp balinacc onpeaenset pexknum paboThbl
KOHTposiepa. Ecam OH BKAOYEH, nocne
OKOHYaHWs pasroHa cpabaTtbiBaeT pene BAYP, yto
No3BOASAET OPraHM30BaTb PaboTy ¢ 06X0AHbIM
KOHTaKTOpom. Cm. BapuaHT B Ha pucyHKe 6. Ecan
aKTMBHA QYHKUMA NNAaBHOro OCTaHOBA, nNocne
nony4vyeHua curHana CTOI KoHTpoanep OTKAOYUA
06X0HOM KOHTAKTOP, «NOAXBATUT»
BpaLlatoLWniica agsuratesib U N1aBHO ero

[na BKAoYeHUA/BbIKNOYEHUA pexxuma baiinacc
BOMAUTE B MEHIO, HaXaB[—) .

Ctpenkammu BblbepuTe NYHKT baiinacc.
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ocTtaHoBUT. (PYHKLMA NNAaBHOrO OCTaHOBA
aKTya/ibHa TO/IbKO A1 NPUBO/AOS,
XapaKTepU3YyoLMXCA CYL,EeCTBEHHbIM
NPOTUBOAENCTBYIOLLMM MOMEHTOM, TaKMX KaK
Hacocbl).

Ctpenkomn BOMAMTE B MOAMEHIO.
Ctpenkamu BblbepuTe 3HaYeHMe.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 U3 MEHIO, ﬁﬂ - JanbHelwasn
HaBUraLusa No MeHHo.

3HauYeHMe No YMONYAHUIO BbIKA.

MapameTp 3awuma CNy<UT ANA KOPPEKTHOro
OYHKUMOHNPOBAHMA 3aLWMUTbI SNeKTpoABUraTens
no neperpyske. 3HayeHue NapameTpa
N3MepAETCA B YCNOBHbIX e4MHULLAX.
OnTUManbHOEe 3HaYeHne napameTpa «3alnTar»
paccumnTbiBaeTcs Kak (1-cos Fi (c wnnbauka))x100.
[nanasoH BO3MOXHbIX 3Ha4YeHUI NapameTpa:
BbIka, 1 - 100

[ns 3afaHma napameTpa 3awyuma BonguTe B
MEHI0, HaXkaB Ha [

Crpenkammu ﬂ BblbepuUTe NYHKT 3awuma.
Ctpenkon BOMANTE B MOAMEHIO.
Crpenkamum BblbepuUTe 3HaYeHue.

Haxatnem ENTER coxpaHuTe ero.

STOP - BbIX0O4, U3 MEHIO, ﬂﬂ - AanbHenwasn
HaBUraLuusa No MeHto.

3HayeHue No ymonyaHuio 25.

MapameTp cos (Fi) BBOAMTCA C WNAbOMUKA
aNeKTpoaBuraTens U Heobxoamm Ans
nepBOHaYaIbHOro pacyeTa NapameTpos,
33eMCTBOBAHHbIX NPU HACTpoiiKe
aBTOMATMYECKOTO pPeXMMa SKOHOMUU U
KoppeKkumn koapopumumneHTa mowHoctn. C
MCMOJSIb30BAHMEM 3TOrO NapameTpa
pPaccynTbIBAOTCA MAKCMMAIbHO BO3MOMKHblE
nokasaTenu aHeprocbeperkeHns gns
KOHKPETHOro aneKkTpoasuratena. Ana
OOCTUNKEHMA HAaUAYULINX MOKasaTenel
KenaTeNbHO yKasaTb peasibHoe 3HauyeHue cos Fi.
Ecnun nsmeputb ero He npeacTaBaseTca
BO3MOXHbIM, MOXHO BBECTU €ro 3Ha4YeHue ¢
WKWAbAMKa ABUraTens.

[lnana3oH BO3MOXHbIX 3HaYEHN NapameTpa:
BblkA, 0.01 - 0.95.

Bbosiee BbICOKME 3HAYEHUA AaHHOTO NapameTpa
No3BONAOT JO06OUTLCA NYYLLMX NMOKA3aTENEN
3HeprocbepekeHmsn, HO MOHMMKAOT MOMEHT,
pa3BMBaeMblli 3/1IeKTpoaBuratenem, 1 Haobopor.

[nsa 3apgaHua napametpa cos(Fi) Boingute B
MEH!IO, HaKaB Ha [—) .

Ctpenkamum Bbl6epuTe nyHKT cos(Fi).
Ctpenkon BOMAMTE B NOAMEHIO.
Ctpenkammu BblbepuTe 3HaYeHMe.

HaxkaTtnem ENTER coxpaHuTe ero.

STOP - BbIXxOA U3 MEHIO, ﬂﬂ - DanbHeNLwasn
HaBUrauuna No MeHlto.

3Ha4veHune no ymonydanuto 0.90.

MapameTp MuHUManbHsIli MoK dsuzamens
MMeeT 3HaYeHMe TOIbKO B TOM C/ly4ae, ecnm
KOHTpoNep 060pyaoBaH AaTYMKOM TOKa.
MapameTp NPUMEHAETCA B TEXHONOFMYECKNX
npoLeccax, B KOTOPbIX HEA0MYCTUM XOJIOCTOM X0z,
npueoaa. B aTom cnyyae 3HavyeHMe napameTpa
HeobxoaMMO 3aaaTb paBHbIM 105% ToKa
X0JIOCTOro X043 NpMBoAa.

Ecnu He TpebyeTcs ocTaHaBAMBATb NPUBOA B
HeHarpy*eHHOM perKnme, 3Ha4YeHMe NapameTpa
HY’KHO YCTaHOBUTb PaBHbIM TOKY XO/I0CTOr0O X043
npuBoAa.

[Ons 3apaHma MuHumManbHo20 moka dsuzamens
BOMANTE B MEHIO, HaXaB[—) .

Crpenkamum BblbEepUTE NYHKT
MuHumanbHbIli MOK dsu2amens.

Ctpenkomn BOMAMTE B MOAMEHIO.

Ctpenkamum BblbepuTe 3HayeHme.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXx04 U3 MEHIO, ﬁﬂ - JasbHeNLwasn
HaBUraLua No MeHHo.
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MapameTp HomuHanbHsili mok deuzamens
MMeeT 3HaYeHMe TONbKO B TOM C/ly4ae, ecim
KOHTpoAep 060pyA0BaH AaTYMKOM TOKa.
McnonbayeTtca ana obecneyeHms sawwmTbl
ABUraTensa oT TOKOBOW neperpysku. YctaHoBuTe
€ro paBHbIM HOMMHANbLHOMY 3HAYEHWIO TOKa,
YKa3aHHOMY Ha WWAbANKe ABuUraTens.

Ons 3apaHna HomuHanbHO20 MoKa deuzamens
BOWAMTE B MEHIO, HaaB [y .

Ctpenkamu BblOEepUTE MYHKT
HomuHanbHbiil Mok dsuzamens.

Ctpenkon ::> BOWAMTE B NOAMEHIO.

Ctpenkamu BblOEpUTE 3HaYeHMe.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 U3 MEHIO, ﬂﬂ - AanbHenwasn
HaBMraums No MeHto.

MapameTp MakcumanbHbiii nyckosoli Mok
dsu2amensi UMeeT 3HaYEHME TOJIbKO B TOM
C/lyyae, ec/iv KOHTposiep 060pyA0BaH A4aTYMKOM
TOKa. B HEKOTOpPbIX BEPCUAX MPOrpamMmMHOro
obecneyeHnn yunTbIBAeTCA NPU NOCTPOEHUN
Pa3roHHOW XapaKTepPUCTUKM.

BBegmMTe MaKCMMaIbHO AONYCTUMbIN TOK,
YPOBEHb KOTOPOrO Hesb3A NPeBbILLATh B
npouecce 3anycka gsuratens. PekomeHayetca
yCTaHaBANBaTb PaBHbIM 3-5-KpaTHOMY 3HAYEHUIO
HOMWHaNIbHOrO TOKa ABUraTens.

Ona 3apaHmna MakcumasnbHO20 NYCKOB020 MOKA
dsuzamesns BOMANTE B MEHIO Hakas =) .
Ctpenkamum ﬂﬂ BblOEepUTE NYHKT
MakcumanoeHelii nyckoeoii mok dsuzamens
Ctpenkon ::> BOWAMTE B NOAMEHIO.

Ctpenkamum BblOEepUTe 3HaYeHMe.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 U3 MEHIO, ﬁﬂ - AanbHenwasn
HaBUraLusa No MeHHo.
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Onucanue nmapameTpoB, 3aiaBa€MbIX B JOINOJITHUTEJ/IbHbIX MEHIO

Tabnuua 4

HanmeHoBaHUe n onucaHue napamerpa

Mopaaok HAacTPOKK NnapameTpa

Tekywee epems u dama

KoHTponiep MMmeeT BCTPOEHHbIE Yacbl peasibHoro
BPEMEHM U KaNeHAapb. [aHHble napameTpbl
MCNO/Ib3YOTCA NPU paboTe No BCTPOEHHbIM
TalkMepam, a TaK e A1 MPOTOKOJMPOBAHMUSA
HeucrnpaBHoOCTEMN.

[NA yCTaHOBKM TEKYLLEro BpemMeHu U/man aatol
BOMAMTE B MEHIO OAHOBPEMEHHBIM Ha*KaTUem
Ha F1 Mﬁ .

Crpenkamm <:| |::> BblbepUTe U3MEHAEMbI
napameTtp BpemMeHu U/Man aatoi.

Crpenkamu YCTAaHOBUTE HYXKHOE 3HayYeHue.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXOA U3 MEHIO.

BcmpoeHHble malimepobi

Cemb BCTPOEHHbIX HE3aBUCUMbIX TaliMepoB
Mo3B0/IAIOT 3aNPOrpammMmnpPoBaTh 3aMycK Uan
OCTaHOB ABUraTens cneagytouieit NepMoaAnYHOCTH:
- no aate (tun 0);

- eXkeaHeBHbIN (TVN 1);

- eXkeHeenbHbIM (TMN 2).

Mpw paboTe No Taiimepam UCMNONb3YHOTCA
HaCTPOMKM 3anycKa, BbIMNO/IHEHHbIE Yepes
OCHOBHOE MEHI0.

[na Bxoaa B MeHI0 NporpaMmmmnpoBaHmA
TaliMepoB 04HOBPEMEHHO HaxXmuTe Ha F1 u
Crpenkamm <:| |::> BblbepuTe U3MEHAEMbI
napamertp.

Ctpenkamu ﬂﬂ YCTaHOBUTE HYXHOE 3HaYyeHue.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXx0A 13 MEHIO.

Mapamempeol RS485 ModBus

[ns KoppeKTHoM paboTbl No npoTokony ModBus
HeobXxo04MMO HacTPOUTb CieaytoLLne NnapameTpbl.
1. Agpec ycTporicTea (aapeca BCEX YCTPOICTB,
NOAKOYEHHBIX K LUMHE A0KHbI BbITb
pasHbiMu).

2. MapameTpbl Nepeaayn NpoToKona. Yem
OJIMHHEE U XyXKe IMHUA, TEM MeHbLUee 3HaYeHune
CKOPOCTM CBA3U HEOOXOAMMO YCTAHOBUTb.

3. BHyTpeHHee noJsie agpecos ansa paboTbl ¢
nporpammHbim obecrneyeHnem ES485 moKHO He
pefakTnpoBaTb, AN paboTbl ¢ Apyrumm
TEPMUWHANbHbIMK NpPOrpammamu Tpebyetca
HACTPOWMKa afpecos.

bonee nogpobHasa nHGopmauua coaepRUTCA B
OMMCaHUM NPOrpammHoro obecneveHus.

[na Bxoaa B MeHto yCTaHOBKM NapameTpos RS485
0AHOBpPEeMeHHO Haxmute Ha F1 n ﬂ

Crpenkamm <:| |::> BblbEpPUTE N3MEHAEMbI
napamertp.

Crpenkamu YCTaHOBUTE HYXKHOE 3HayYeHue.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 13 MEHIO.
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Tabnauya pazzoHa

OZHOM 13 BaXKHbIX 0cO6EeHHOCTeN KoHTpoAepa
ABNAETCA BO3MOMKHOCTb MOCTPOEHUS KPUBOW
pasroHa. Kp1Bas pasroHa nossonser
ONTUMM3NPOBATbL NPOLLECC 3anycKa nog,
KOHKPEeTHbIV NpuBoa. KpuBas pasroHa
onpegenseTca TO4KaMM, 3aHECEHHbIMU B
Tabanuy pasroHa.

Mpn NporpammmnpoBaHMUM KOHTpPOAIEpPa C
NMOMOLLbIO BCTPOEHHOM K/1aBMaTYpPbl MOXKHO
HaCTPOUTb A0 5 TOYEK KPUBOWM pasroHa, npwm
NpPorpammMmnpoBaHMM KOHTPOJIJIepa NOCPELACTBOM
nporpammuoro obecneyeHma ESUSB moKHO
HacTpouTb A0 30 ToUeK KPUBOI pasroHa.

MoapobHoe onucaHue KpMBbIX pasroHa u
nopsAKa UX HaCTPOMKM NPUBEAEHO HUKE.

[Ona Bxoaa B meHto Tabanubl pasroHa
OfHOBpPEMEHHO HaxxmuTte Ha F2 n ﬂ
Crpenkamn (1 [ BbIGepuTe U3MEHAEMbIN
napametp.
Ctpenkamu ﬂ YCTaHOBUTE HYXXHOE 3Ha4yeHue.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 13 MEHIO.

B npumepe Ha nantoctpauum:

5 - Homep TouKY;

(3.3) - Bpema c MOmeHTa NoCTYN/IeHMA KOMaHAbl
3anycka, ¢ (3HayeHWe napameTpa paccUUTbIiBaEeTCS,
peaakTMpoBaHME HEBO3MOXKHO);

37.7 - 3HaYeHMe HanpAXKeHMA, COOTBETCTBYOLLee
TOuYKe, B;

17.9 - cKOpPOCTb HapacTaHMA HanpaxeHus, B/c
(pepakTpoBaHue NapameTpa HEBO3MOXKHO).

OnucaHue KPHUBbLIX pa3roHa

KpuBble pa3roHa (pasroHHble XapaKTePUCTUKM) NpPeacTaBAAloT coboi rpaduKkM HanpaKeHua (Toka) B
KaAbl KOHKPETHbI MOMEHT BPEMEHM NPOLLECCa YCKOPeHUa ABuraTens.

120
100 100 100
90
80 0 80
70 70
65 ) Kpueaa 1
60 60— K 2
55 puBas
>0 Kpusas 3
40 A=
20
O T T T T T 1
Toyka O Toyka 5 Touka 10 Touka 15 Touka 20 Touka 25 Touka 30

Mo BepTMKaﬂbHOVI OCU OTNOXKeHbl 3Ha4YeHNA OTHOCUTE/IbHOTO HanpAXeHnA Ha BbiIXOAe KOHTPO/1epa

B

NPOLEHTaX OT HOMMHaNbHOro. HanpsxeHue TOYkM O pPaBHO Ha4ya/ibHOMY HAMPAMEHWUIO (CM. MYHKT
HayanbHoe HanpsaMyeHue B ONWCaHUW MNapamMeTPoOB OCHOBHOro MeH). HanpskeHue Toukm 30

cooteetcTByeT 100% HanpsaxXeHUA ceTu.
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BpemeHHoe pacctoaHne mexay Todkamu 0 n 30 paBHO BpeMeHW pasroHa (CM. NyHKT Bpems pa3z2oHa B
OMNUCaHUM NapaMeTPOB OCHOBHOIO MEHIO).

Kpusasa 1 - 3aBoAcKan ycraHoBKa. PekomeHayetca ana 60/blUIMHCTBA NPUBOAOB, B TOM YMC/E€ HACOCOB,
BEHTMNATOPOB, MHEPLIMOHHbIX Harpy3oK.

KpuBas 2 - cTaHAapTHas, T.e. ABAAETCA aHa/NOrOM Pa3rOHHOM XapaKTepUCTUKKU 60/bLIMHCTBA TUMNOBbIX
YCTPOMCTB NNABHOIO NycKa, MCMO/b3YIOWMUX aMNIMTYAHbIE METOAb! YIPaBAEHUA.

KpuBas 3 peKomeHAyeTca AN HArpysoK, XapaKTepU3YHOLWMXCA TAXKEeNbIMU MYCKOBbIMU peXrnmamu
(pesyKTOpHbIV M pEMEHHbI NPpUBOAbI, BasbLbl).

[opsAAOK NOCTPOEHMs KPUBO# pa3roHa

1. YctaHoBUTE Bpema pasroHa paBHbim 20 c.

2. YcTaHOBUTE HaYanbHOe HanpsaxKeHue pasHbim 40%.

3. MocTpoiTe KPMBYHO, COOTBETCTBYIOLLYIO TUNY 060PYAOBAHUSA.

4. MNpounsBeanTe KOHTPOJbHbIN 3anNyCK, B NPOLLECCE KOTOPOro M3MepbTe BPEMSA C MOMEHTa 3anycka 4o
MOMEHTA AOCTUNKEHUS TOKOM MaKCMMa/IbHOrO 3HaYEeHMs.

5. Ecin HeobxoAMMo, M3MEHUTE HavasibHOe HanpsA)KeHue TakMm obpas3om, 4YTobbl BpalleHue poTopa
ABuraTens HauMHanocb 6e3 pe3Koro pbiBKa, HO B TO e BPEMS Cpasy Mocsie Nogayn Ha KoHTposnep
KOMaHZAbl Ha 3anyck.

6. Ecnnm HeobxogMmo, CKOPPEKTUPYMTE KPUBYHD pPasroHa Takum o6pasom, 4ToObl K MOMEHTY
OOCTUXKEHMA TOKOM MaKCMMANbHOMO 3HAYeHWs Y4yaCcTOK KpuBOM Obin  Kak MOXKHO 6Honee
roOpU3oHTaNbHbIM. [P HEOBXOAMMOCTN N3MEHUTE BPEMSA PA3roHa.

AOHOJ’IHI/ITGJII:HOE nporpaMmMmHoOe€ ob6ecneyeHue 1 060py,£[0BaHI/Ie

MporpammHoe obecneueHne ESUSB ana pa6oTbl uepes USB nopt
(nocTaBnsetca B kKomnnekte ¢ USB-kKabenem, nepembluKol A0 NNaTbl, ONUCAHUEM)

[nsa paboTbl NporpammHoro obecneyeHns HeobxoaMM KOMMbIOTEP € ycTaHoBAeHHOM Windows XP.
MporpammHoe obecneyeHune No3BONAET:

- NPOM3BOAMTb YAANEHHYIO HACTPOMKY KOHTPONEP];
- pefaKTMPOBaTb M COXPaHATbL B Gaiin tobble NapameTpbl KOHTPOANEP];

| 38KPhITb COEOWHEHWME |

Bpera Ha npHGope: Nu., 2 mapra 2009 r. 11:352:33
Bpera Ha komnewoTepe; 1H, 2 mMapTs 2009 r. 11:52:33

Bepoua npowWekk nputopa

A0AKHA %bgl; EE HUHKE | HETaHOBWTE BpEMA NPMA0RE N0 KOMNBKTERY HocTyn k cned.nap.
WU L f
| YeraHoska TaliMepoE i | CcHOEHEIE NapatET Pk | | CreuMansHeE NapateTpel | | MNapatdeTper RS485 |
| TatnHua pasroHa ] l Weropra owwtor | | HaHHEE SETOHACTPOREW |
| Coxpature BCE napamerpel & dakin | ! Barpyamre BCE naparerpel 1e dalinag

BriSpaTe @alin NpowMEkA

M pOWKTE BEISPAHHEI ®akin 7] Toneko cpaenenve CRC ok

BpemA Ha Nprbope yCTaHOENEHO YCNeWHo

- NPOM3BOANTbL NOCTPOEHME KpUBbIX pa3roHa no 30 Toukam;
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- C4UTbIBATb KOAbl OLLIM6OK;
- 06HOBNATL nporpammHoe obecneveHue KOHTpoOANEpa.

MporpammHoe obecneueHne ES485 ana pabotbl ¢ KOHTPOANEpPamu NO NnpoTokony ModBus

(B KOMNIEKT MOCTaBKM BXOAUT NporpammHoe obecneyeHune n npeobpasosatenb RS485-USB)

Ons paboTbl Yepes nHTepdeic Heobxoanmo npmobpecTn KoHTpoanep c onumeli RS485, nMbo focTaBUTbL
KOHTponnep cepun ESM B cepBUCHBINM LLEHTP ANA A0PABOTKMU.

[na paboTbl NnporpaMmHoro obecneyeHms HEOHX0AMM KOMMbOTEP C ycTaHoBeHHoW Windows XP.

C NomolLLblo AaHHOrO NporpammHoro obecnevyeHns BO3MOMKHO AUCTAHUMOHHO pa3fesibHO YNpaBaATb
rpynnoi Ao 7 KOHTPoAepoB (Nno cneuuanbHOMY 3aKasy 40 127 KOHTPOAIEPOB): OCYLLECTBAATb 3aMyCK U
0OCTaHOB NPMBOLOB, NOYy4aTb MHGOPMALMIO O COCTOAHMWN KOHTPONNEPOB U NPUBOAOB.

YCTaHOBKW NOpTa/NpoToKoNa afpeca

OCHOBHBIS NBPAMETPE ]-zﬁnum%awg napameTpei |

COM4 ,,l N =] MprBopoe Ha wiHe
9500 »| CroOpoCTE

a8 4

OnucaHme

HoebiH npubop 2 i

OcHosHan 'I?-Ehpasmi

siaar | stee | | Fr |

AHHA YEMEWHER ofmer - 0x02 15:40:00 MoCnEAHHi YCnBWHsI ofimeH - 0x02  15:40:00
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YCTaHOBKW NopTa/nNpoToKona;agpeca I LI |I:I|£|

CICHOBHEIE rnaparMeTpel l.|:|,IIII'IIIIJ'IHI-1TEJ'II:uHI:uIE naparMeTpsl |

I ApTozanyck Noche YCNEWHDR NPOEEpKK

MpenynpeskneHMe o NOTEQE COeqMHEHKH uepealm 3: CEK
M Zeykoeoe npegynpexgeHne depes OC

W Zevkoeoe npegynpeskoeHWe yepes beeper

| | Brnioyare zankce ofmMeHa MK SETOCTARTE

IUrpokoeewaTensHE (0AWWE)

I e e
M CApoc cueTumkoe
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[lepeyeHb JMarHOCTUPYEMBIX OLIMGOK

KoHTponnep 3SHepakuCeliBep MMeeT BCTPOEHHble CpeacTBa AMArHOCTMKM M CaMOAMarHOCTUKM,
3HEpProHe3aBUCUMMYIO NamATb OLWMBOK, CHoeB 1 aBapuii.

Bce HencnpaBHOCTHM 0T06pa>+<a+0Tcr-| Ha aucnnee.

Tabnuua 5

MHAnKauma Ha gucnnee

Bo3MOXKHble NPUYUHDI

Cnocobbl peleHusn

HeT ¢pasbl

OpaHa 13 dpa3 KOHTPONIEPOM He
AnarHocTupyeTcs.

BxoaHoe HanpsAxeHue He
cootsetcTByeT FOCT 13109-97.

Ybeputbca, YTO ABUraTEND
NOAKAOYEH NPABUABHO.
MpoBepuTb Hannume ¢das.
MpoBepuTb OTCYTCTBME
nepekoca ¢as.

Mepekoc a3

HanpsxeHue ogHoi u3 das
otnnyaetca Ha 10% oT HanpAa*keHuA

apyrux ¢as
(He cooTtBeTcTBYeT FOCT 13109-97).

YcTpaHuTb nepekoc ¢as.

CpaboTtana 3awmTa

[euratenb paboTan c neperpysKomn.

MNposepuTb ABUraTens, ero
06MOTKM, NOALIMMAHUKM.
MNpoBepuTb Hanpa*keHue
NUTaAHUA, NPOBOAKY.
MpoBepuTb MexaHUYecKyto
Harpysky aAsuraTtens.

MpeBbiweHne
HOMMHAIbHOrO TOKa

ToK aBuratena Bblile 3a4aHHOrO.

MposepuTb HarpysKy,
ABuratens, BXogHoe
Hanpsa)eHue.

MpeBbiweHne
MaKCMMA/IbHOIO TOKa

TOK BO Bpemsi pasroHa npeBbICU
3a/1aHHbIN.

CKOppeKTUpOoBaTb KPUBYIO
pasroHa, npu HeobxoaAnMMoCTH
YBENUYUTb 3HAYEHNE
MAKCMMANbHOTIO TOKaA.

TOK HMXKE HOMUHANIbHOTO
(TonbKO Ans Harpysok, B
KOTOPbIX HEOHX0AMMO
WCKNOUYNTb XONOCTOM X0A)

TOK X0/10CTOro X04a HUxe
HOMWHANBHOrO.

MpoBepuTb HarpysKy.

MNoBbIWeHHOe HanpAXeHue

HanpsaxkeHne Ha Bxoge Bblwwe
npeaensHo gonyctmmoro no NOCT.

OTperynvpoBaTh BXogHOE
HanpsAXKeHue.

MNoHMKeHHOe HanpAXKeHue

HanpsaxeHue Ha Bxoge HUxe
npegensHo gonyctmmoro no NOCT.

MpoBepuTb NpOCaaKy
Hanpa)eHua Bo Bpems
3anycka asuratens.
Mcnonb3oBaTb NPOBOAHUKU
HY}KHOFO ceyeHus.
Y6eguTca, 4To BblgeneHHasn
MOLLHOCTb AOCTaToYHa AN
AaHHOTO ABuraTtens.

He oTobpakaeTca Bpems

Paspagunca asnemeHT NUTaHUA
naatbl npoueccopa.

3amMeHuTe 3/1eMeHT NUTaHKA
nnaThl Npoueccopa,
yCTaHOBUTE AATYy U Bpems.

DEADXXXXXXXXXXX

MporpammHas owmnbKa.

MepesanycTute KOHTpOANED.
B cnyyae HeobxoaumocTu
CBSIXKUTECH CO CyXKbown
TEXHUYECKOW NOAAEPIKKN U
coobLwnTe KO4 OLINOKM.
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l'apaHTUliHBbIE 06513aTE€/ILCTBA U PEMOHT

Mpu cobnogeHMM NpaBua MOHTa)Ka W 3KCMyaTauMu rapaHTUMHbBIA CPOK Ha KOHTPO/NEp cocTasiser

nepuon spemeHu, yKa3aHHbIVI B nacnopTte Ha n3genane n NcHMcnAaeTca Co gHA nepenayum I'IOTpe6VITEI'IIO.

lapaHTUIHbIN / nOCNerapaHTUMHbLIA  PEeMOHT  OCYLLEecTBAAeTCA B  CEePBUCHOM  LEHTpe
000 «3ddeKkTUBHbIE CUCTEMbIY.

YcnoBus rapaHTUMHOIrO 06C/yKMBaHWUA U3/1I0XKEHbI B FapaHTUIMHOM TaJIOHe.

MO BCEM BOMPOCAM, CBA3AHHbIM C MOAKAKOYEHUEM U HACTPOMKOM
KOHTPOJINEPOB SHEPAXWUCEMBEP Bbl MOXETE OGPATUTLCA
B OTAE/ TEXHUYECKOM NOAAEPHKN 000 «3PPEKTUBHBIE CUCTEMbI»
NO TENEDOHY (495) 580-21-31, A06. 2

BrHumaHue!!! Mpexcde yuem no3eoHUMb, Noxanylicma, BHUMAMeAbHO 03HAKOMbMmecb ¢ OaHHOU
uHcmpykKyueli — 3mo c3KoHOMum Bawe epems.
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