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BBEJIEHUE
Ha3HadyeHue

NHTennekTyanbHble AMHAMUYECKME KOHTPOIEPbI aCMHXPOHHBIX 3/1IEKTPUYECKUX gBUraTenen cepmum ESM
npeaHasHayeHbl ana:
1. NnaBHOro 3anycKa 1 0CTaHOBA 3/1EKTPOABUraTeNel no:

a) HaKaTu1IO KNaBuMLW Ha BCTPOEHHOW NaHenn ynpaBaeHUs uam

6) BHELWWHMM CUrHaNam, NogaBaeMbIM Ha AUCKPETHbIE BXoAbl start n stop nam

B) cMrHanam ynpasastollero (Beayliero) yctporictea yepes nHtepdeinc RS485.
2. 3awmnTbl gBurateneit ot obpbiBa a3, neperpyskn, NOHUKEHHOTO HAMNPSAIKEHUS.
3. PerynnpoBaHMA MOLLHOCTU 3/1IeKTpoABUraTenein B 3aBUCUMOCTU OT Harpysku (pemm onTMmusauuu
aHepronoTpebneHna U Koppekunmn KoaddULNEHTA MOLLLHOCTH).

BHewHUI BUA KOHTpoanepos dHepakunCelisep cepmn ESM npusegeH Ha pucyHkax 1.1 - 1.7.

FabapuTHble M MOHTA)KHble pasmepbl KOHTpoanepoB IDHepaxuCensep cepum ESM npusegeHbl Ha
pucyHKax 2.1 - 2.7 n B cneaytoleit 3a pucyHkamu Tabavue TMnopasmepos.
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Puc. 2.7 Pa3smepsl konTposuiepa ES315-400M.

TaOmuna TUmopasMepoB

A, MM B. MM H, mm W, MM D, MM Hunamerp
Mogem T MOHTaXHLIX
UIopasmep -
KOHTpOILIIepa OTBepCTHI,
MoHTaxkHEIE pazMepEL Bremnne pazmeprr MM
ES5.5-15M 1 80 255 271 134 150 7
ES22-37M 2 80 455 470 134 150 7
ES45-55M 3 250 320 340 346,5 250 9
ES75-90M 4 250 375 395 390 290 9
ES110-160M 5 250 545 365 390 315 9
ES200-250M 6 250 697 720 390 360 11
ES315-400M 7 320 502 32 765 340 13




IIpuHIMI pa60ThI KOHTPOJLJIEPOB JHepkuCeBep

ACUHXPOHHbIE 3/1EKTPUYECKME ABUTATENU ABAAIOTCA Hambosee 4acTo NPUMEHAEMbIMU YCTPOMCTBAMM
ANA NpUBOAA NPOMBbILWIEHHbIX M BbITOBbIX MALUMH U MEXaHW3MOB. 3TO 0OYCNOBAEHO UX OTHOCUTE/IbHO
HWU3KOM CTOMMOCTbIO, OTHOCUTENbHO BbiCOKMM KI[, NPOCTOTON KOHCTPYKUMW W, CnefoBaTesibHO, UX
Ha4eKHOCTbIO.

OcHOBHble npobaembl, BO3HWUKAOWME NPU  IKCNAyaTaUMM TaKUX ABuUratenei, cBogATcA K
HEBO3MOXKHOCTM COF/1aCOBaHUS CO34aBaeMOro MMM MOMEHTa C MOMEHTOM HarpysKku, Kak BO Bpems
MycKa, Tak U BO BpemMs paboTbl, @ TaKXKe BbICOKUI NMYCKOBOW TOK.

Bo BpemA nycka KpyTawmiAi MOMeHT obbldHO gocturaeT 150-200% OT HOMUHaNbHOrO 3HadyeHuA. OH
YCKOPSIET Harpysky A0 AOCTMXEHWA MOMHOMW CKOPOCTU BPALLEHMA 33 O0AM CEKyHAbl, YTO MOXKET
NPUBECTM K BbIXOAY M3 CTPOS KMHEMATUYECKOM uenu npusoga. B To e camoe BpemAa MyCKOBOM TOK
MOKeT bbITb B 8-10 pa3 60/blue HOMWUHANABHOIO, NOPOoXAas Npobnemsl CO CTaBUNBHOCTBIO NUTAHMA U
NOBbIWEHHbIM M3HOCOM 3N1EKTPUYECKOM YacTn 060pyA0BaHUA.

Korga pguratenb paboTaeT € NOHUMKEHHOM Harpyskoi, ero KM, nagaer BCAeAacTBME TOro, 4TO
C03/4,aBaeMblil MarHUTHbIN NOTOK C/IMLLKOM BE/IMK NO OTHOLLEHWUIO K MarHUTHOMY MOTOKY, AOCTAaTOYHOMY
AN1A CO34aHMA BPaLLAOLWEro MOMEHTa, HE0BX0AMMOTO A/1A NPEOA0EHNA MOMEHTA HarpysKu.
TUNUYHbIN TpexdasHbIil aCUHXPOHHbIV 3NeKTpoaBUraTeNb, paboTatolMii C NONHOM Harpy3koi, obnagaer
oTHOCUTeNbHO Bbicokum KM, pocturatowmm 80-96%. OAHAKO, KaK NOKa3aHO Ha pucyHKe la, KA
ABUraTens pesko MajaeT, ecNu Harpyska cHukaetcsa. MageHve KM ocobeHHO owyTuMmMo, Korga
Harpyska CHMWMKaeTca [0 3HavyeHuit MeHee 50% ' OT HOMMHanbHOW. B  AelcTBUTENbHOCTU
3NEeKTPOABUraTENN AOBOMBbHO peaKo pPaboTaloT Ha MOSHYK: MOWHOCTL. Mogasastowee H60AbLINMHCTBO
Auratenen paboTatoT C HarpyskoM, 3HauyuTeNbHO HUXKEe HOMMHA/NbHOW BCAEeACTBME TOrO, YTO NpU
NPOEKTUPOBAHUM 3SNEKTPONPMUBOAA OHWM Oblnn BblOpPaHbl C TaK Ha3blBaeMbIM «KOHCTPYKTUBHbIM
3amacom», a TaK e M3-3a eCTeCTBEHHbIX Ko/iebaHW Harpyskm B YC/AOBUAX KOHKPETHOro
TEXHO/IOTMYECKOoro npouecca.

CkopocTb
100% BpaLLeHnaA u

HanpsaxxeHue

NOCTOAHHbI
KnAa

50% 100%
H

PucyHok 1la arpys«a

KN4 acMHXPOHHOrO aneKTpoasuraTens

B Tex cnyyanx, Koraa HeT BO3MOXHOCTU UM HEOBXOAMMOCTU M3MEHATb CKOPOCTb BpalleHus ABuraTens,
obopyaoBaHue JHepaxuCeiep (IC) nNo3BONAET 3KOHOMMUTb 3/IEKTPO3HEpPruo, noTpebnsemyto
ABUTaTENAMM MPU-UX paboTe Ha NOHUMKEHHbIX HarpysKax.

He ctonb coBpemeHHble, Kak IC, yCTPOWCTBa MIABHOTO MyCKa NO OKOHYaHMM MpPOrpammbl pasroHa
COXPaHSAIOT MOJHYIO 3/1EKTPONPOBOAHOCTb, BCAEACTBME YEro ABUraTeslb BeAeT cebs TaK e, Kak ecau bbl
OH Obln MNOAK/MOYEH HaMNPAMYKO K MUTalolWen ceTn, AuMbo LWYHTUpPYIoTCA KOHTaKTOpamu,
KOMMYTUPYIOWMUMWN 3N1EKTPOABUIATENIb HANpPsAMYyH0 K MUTAlOWER CeTM C uenbio usbexkaHua nortepb
3N1EKTPO3HEPTMM HA BHYTPEHHEM COMPOTUBAEHUWU OTKPbITbIX TMPUCTOPOB. OAHAKO NPU MOHUMKEHHbIX
Harpyskax W MOJHOW MoJaye HaMps)KeHUs aCUHXPOHHbIE 3NEeKTpPogBUraTesIn BCerga noJsyyaroT
M36bITOYHbIN TOK HAMArHMYMBAHMA, PACXOAYIOWMIACA B TOM YnUC/e Ha NepemarHMinBaHne Co3aaHHOro
MM Xe B npeablaylimii MOMEHT BPeMeHW W36bITOYHOro MarHWTHOro nons. fytem HenpepbiBHOrO
KOHTPOMA HarpyskM M WM3MEHEHMA HaMNpPAXKeHWA Ha KOHTaKTax ABuratens Mo onpeaeseHHomy
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anroputMmy, 3C 3KOHOMMUT YacTb 3HEPrMM BO3OYXKAEHMA W CHUXKAET noTepu (NponopuUMOHasbHbIe
KBaZpaTy TOKa, KOTOPbIA CHUMKAETCA NPU MOHUMKEHUWN HAMPAMXKEHMA), a TaKkKe yaydwaeT KoappuumeHT
MOLLHOCTM B TeX CAy4yaax, Korga 3NeKTpogBuratenb UCNonb3yetcd HeaPpPeKTUBHO C MOHUMKEHHOM
HarpysKom.

B uem pu3nYeCcKUn cmbic NOA06HBIX MaHUNYAAUMIA? MOMEHT, co3aaBaeMblii ABUraTesiem, 3aBUCUT Kak
OT NPUNOMKEHHOIO HaNPSKEHUA, TaK N OT CKONbXKEHUA (NoKasaTenb «3ana3gblBaHMA» BPaLLEHUSA poTopa
OTHOCUTENIbHO NOASA CTAaTopa). YemM MeHbLUMN MOMEHT HArpy3Kn NPUIOMKEH K POTOPY, TeM 6onbLLe poTop
«A0roHAET» MoJjie CTaTopa (CKOJIbXKEHWE YyMeHbLUAeTcs), Tem fafblue ABUraTeb NepexoanT B MeHee
3KOHOMMWYHbIN pexkMm. Ecnm cooTBETCTBYIOLMM 0BPa3OM CHU3UTb HanpsAKeHWe NUTaHuA, nogaBaemoe
Ha [ABurateslb, CKO/MIbXE€HWE BEPHEeTCs K HOMMHaIbHOMY 3HA4YeHWto. PUCYHOK 2a uanocTpupyet
OMMCAHHbLIN NPOLECC HA NPUMEPE MEXAHUYECKUX XapPaKTEPUCTUK ABUraTeNA NPU Pa3aNYHbIX 3HAYEHUAX
HaNPsXXeHUs,, NPUJIOXKEHHOTO K 06MOTKam. pn 3TOM CHUM3ATCA TOK, MPOTEKaoWMi Yyepe3 o0ObMOTKU
Asuratens, n notpebasemas MOLLHOCTb, NPONOPLMOHaNbHAA MPOU3BEAEHUID HAaNpPAXKeHUA U TOKa,
notepu ymenbLiatca, KMNA gsuratena sospacrer.

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

MexaHuyeckme xapaKTepuUCTUKN 3/IeKTPOABUraTE/IA NPU PasINYHbIX 3HAYEHUAX HANPAXKEHMNA NUTaHNA

Kakum obpaszom IC cHMKaeT HanpsxkeHue? IC ncnonb3yet TPAAULMOHHYIO ANA YCTPOMCTB MJIaBHOIo
nycka CXemy BCTPeYHO-NapaniefibHO BK/AKYEHHbIX Tupuctopos (Cm. PucyHok 3a). Tupuctop —
3/IEKTPOHHbIN NpMbOop, NpeacTaBAAOWNI coboli ynpasasembln anon. OH OTKpbIBaeTca npu nogade
YNPaBAAOLWEro MMMNY/bCA M 3aKPbIBAETCA NPU Nepexoae NpoxonAllero Yepes Hero ToKa 4yepes HoNb.
OTKpbIBas TUpUCTOP C 6onblueld UAN MeHblUeN 3aZeprKKoi NO BPEMEHU, BO3MOMKHO «Bblpe3aTb»
COOTBETCTBYIOLLYIO 4YaCTb CUHycOMAbI MUTAIOWEro HanpAXXeHMA. DNopbl HANpPAXKEeHWA Ha BbIXo4e
TUPUCTOPHOro 6710Ka NpeacTaBneHbl Ha PucyHke 4a. Takum obpasom, cpeHee HanpsxKeHue Ha BbiXxoae
YCTPOICTBa ByaeT MeHATbCA NPONOPLUOHANBbHO USMEHEHUIO BPEMEHWN 3a4EPKKU OTKPbITUA TUPUCTOPA.
MockonbKy NOAOGHbI NPUHLMA PeryinpoBaHMA HanpsxXKeHus npegnonaraet yYto B Te MHTepBasbl
BPEMEHMW, KOr4a TUPUCTOPbI OCTAOTCA 3aKPbITbIMKU, TOK 4Yepe3 OOMOTKM ABUraTens He NpPOTEKaerT,
oTH60pa MOLLHOCTU M3 MUTAIOLLEN CETU B 3T MOMEHTbI HE NMponcxoamnT. PoTop aneKkTpoaBuraTens B 3Tu
WMHTEpPBaNbl BpeMeHU BpaLLaeTcA No UHePLUU.

Usx | | UBbIx

PucyHok 3a

BcTpeyHo-napannenbHO BKAKOYEHHbIE TUPUCTOPbI 11



nepBoro TMpucTopa

y‘*ron OTKPbITUA BTOPOro TMpUcTopa
. /

PucyHoK 4a
Hanpsa)keHue Ha BbIxo4e BCTPEYHO-NAapannesbHOM TMPUCTOPHOM Napbl

Kakum o06pasom ocyuwiecTBiAeTca onpegesieHne ONTMMasbHOrO MOMEHTa OTKPbITUA TUPUCTOPOB?
O6MOTKM aBuraTena npeacTaBAAlOT CcoB6ON  aKTUBHO-UHAYKTUBHYHO Harpysky. AKTMBHasa 4acTb
COMPOTMBAEHMA 3aBMUCUT TO/IbKO OT TeEMnepaTypbl 06MOTKM. PeakTMBHOE (MHAYKTUBHOE) CONPOTMBAEHME
3aBMCUT OT MOMEHTA Harpysku, NPUIOKEHHOTO K poTopy ABuratens. Ero BenmMumMHa Tem 6osble, Yem
MEHbLUNIN MOMEHT Harpysku NpuaoxKeH. BeinunHa peakTUBHOrO COMPOTUBAEHMA BAMAET HA $a30BbIii
COBUT MeXAay HanpsaKeHMem U TOKOM B Lenu (cm. PucyHok 5a). Takum obpasom, nsmepss $asosbii
COBUT, MOMHO OHO3HAYHO CYAMTb O BENNYMHE HArpy3KM MO OTHOLIEHMIO K HOMWHaNbHOW. CHUXKeHMe
Hanps)KeHWA COOTBETCTBEHHO YMEHbLUEHWIO BEAMYUHbI Harpy3KM MPUMBOAMT K YMEHbLUEHUIO
MHAYKTUBHOM 4acTM COMPOTUBAEHUA. BcrencTBuMe 3TOro, MOMMMO  Y¥KE YMNOMSHYTOTO CHUMKEHMS
noTpebneHna aKTUBHOW MOLLHOCTU MPU MOHWMKEHUM HANPSMKEHWA, CHUXKEHME aKTMBHOM 4acTu TOKa
YMEHbLUAET NnoTepu, paBHble MPOU3BEAEHMIO KBaZpaTa TOKa Ha aKTMBHOE COMpOTMB/IeHNE OO6MOTOK.
MOCKONbKY PeaKTUBHBIN TOK, KaK U aKTMBHBIN, FPEET NPOBOAHWKW, €r0 CHUMKEHWE TaK e NMPUBOaMT K
YMEHbLUEHWNIO aKTUBHOIO COMPOTMBNAEHUA OOMOTOK ABWUratens, yto obecneymBaeT AOMOJHUTENbHYHO
3KOHOMMIO 3HEpruu, Bblaenssweica B Buae Tenna. Kpome TOro, ymeHblUeHWE PeakTUBHOW 4actu
COMPOTMBAEHMA CHUXAET OTpMLATEe/IbHOE B/IMAHME PEaKTUBHOM HarpyskMm Ha MUTAIOWYIO CETb,
yMmeHbLwan $¢a3oBblii CABUT MeXAY TOKOM U HAMNPAXEHMEM, a TaK e PeakTUBHYI0 MOLLHOCTb.

PucyHoK 5a
@Paz0BbIN CABUT MEKAY HAaNPAXKEHMEM N TOKOM

Mcnonb3ya MOLLHBIA MUKPOKOHTpoanep, 9C MrHOBEHHO OLLEHMBAeT Harpy3Ky Ha Bajny ABuraTens,
CPaBHMBAET €€ C KOHCTPYKTUBHOM MOLLHOCTbIO ABUrAaTENA U B C/ly4ae MOHUMKEHHOMN HarpysKu CHUXKaeT
HanpaxeHue, NofaBaemMoe Ha JABuratenb, nobusasacb Toro, 4Tobbl ABUraTenb pabotan Ha cBoem
pPacyeTHOM CKONbXEHUWU U, KaK cneactsme, ¢ makcumanbHbim KI4. MNpu aTOoM CKOPOCTb BpaleHuA
ABuratena He mameHaetcA. Bpema peakumm IC Ha U3MeHEHMe HArpysKM COCTaBAAeT COTY AO0ANt0
CEeKYHAbl, YTO MNO3BOMAET Jaxe Npu AUHAMUYHO MEHAIOWMXCA Harpyskax OTC/EKMBATb pPeEXUM
MaKkcumanbHoro KMz,
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MOCKONbKY YCTPOWCTBA MIABHOrO MyCKa CTPOATCA MO TOMY 3Ke MNPWMHLMNY, YTO W KOHTPOAIEpSI
JHepaxuCelisep, B 06opysosaHnm IC npeaycmoTpeHa ¢yHKUMA NaaBHOro 3anycka. OgHako 6narogapsa
TOMY, 4YTO KOHTpOAnepbl JHepArkuCelBep paccyMTaHbl Ha TAMXKe/ble TEMN/JOoBble PEXWMMbl, @ B MpU
paspaboTKke nporpammHoro obecneyeHns 6blIM UCNOAb30BaHbI BbICOKO3EKTMBHbIE HOY-Xay, IC
obecneumBaeT nyck 06OPYA0BAHMA, XapPaKTEPMU3YIOWEroca TAMKENbIMU MYCKOBbIMU  pPeXMMamMu
«HOMWHa/ B HOMMWHAM», C YeM He CrpaBAsAoTCA 0bbluHbIEe YCTPOMCTBA NAaBHOMO NycKa.

B ycnosusx, koraa He Tpebyetca perynmposaTb yucio obopoTtos asuratens, 3C naeanbHo NoAXOAUT ANA
uenen sHeprocbepexeHns U pelleHMa npobiembl MAaBHOrO Mycka. Ha cerogHAWHWA AeHb Mo
COBOKYMHOCTU NOTPEBUTENIbCKUX KAYeCTB U LeHbl aHaN0ros AaHHOMY 060PYA0BaHMNIO Ha PbIHKE HeT.
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TexHHMYEeCKHE XapaKTePUCTUKHU

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

3/1eKTpoaBHU ratenemn

[nanasoH HayanbHoro
(onopHoro) HanpsaAxkeHUn

30-60%(Un)

Bpemsa pasroHa

5-120c

JnanasoH nyckoBbIX TOKOB

1,2 - 5 3Ha4YeHMIt HOMUHANbHOIO TOKa ABUraTens
(3aBMCUT OT xapaKTepa Harpy3Kn U HacCTPOEK KOHTpoanepa)

Konunyectso nyckos B Yac

no 20

3awmTa gsurartens

OT neperpysku, obpbisa ¢as,
MOHMUMKEHHOrO W NOBbLILEHHOTO HANPAXKEHUA

Awnana3oH onTumunsaumm no
HanpAXeHno

270 - 380B

MocTpoeHMe KpUBO pasroHa

no 5 To4Kkam
(no 30 Toukam npu nporpammmnpoBaHmm yepes USB-nopr)

TOYHOCTb BCTPOEHHOrO
nameputena HanpaXeHumAa

1%

TOYHOCTb BCTPOEHHOTO
n3MepuTena Toka (onuus)

1%

JononHuTtenbHble GyHKUUK

ABTOMaTMYECKMM «NOAXBaT» BPaLLAIOLWEroca AsuraTens.
BcTpoeHHble Yacbl peasibHOro BpeMeH!.

8 BCTPOEHHbIX HE3aBMCUMbIX TaliMePOB A1 3aMnycKa/ocTaHoBa Mo
TEKyLLeMY BPEMEHM, MO BPEMEHHbIM NPOMEKYTKAM.
MpoToKkonnpoBaHue cboes, owMBOK, HeMCNPaBHOCTEN BO

BCTPOEHHOW SHEPTOHE3aBUCUMOM NAMATM C NPUCBOEHMEM
BPeMeHHOM MeTKU (YTeHune yepes USB-nopr).

BHelwHWe nHTepdeincol

JlBa ANCKPETHbIX BXOAA KCYyXOM KOHTAKT» AN BHELIHEro
yrnpaBAeHua 3anyckom/ocTaHOBOM ABUraTens.
NHTepdelic USB Bepcua 2.0 u Bolwe. MNoaaepxka Windows XP.
NuTepdelic RS485 npotokon ModBus RTU (onums).
WHTepdelic BHELWHEro gaTyMKa TemnepaTypbl (ONumsa ToNbKO gns
Moandukaumin TC1 n VTG, TouHOCTb TepmoperynsTopa +1%).

BcTpoeHHble pene

Bainacc (OKoHuyaHuWe pa3roHa), HencnpaBHOCTb.
MapameTpbl KOHTaKTOB pene 5A (220B)

NHAMKauma HemcnpaBHOCTEMU

O6pbIB pa3bl Ha BXOAE U Ha BbIXOAe, NeperpysKka AsuraTtens,
MeXBUTKOBOE 3aMblKaHWe, NOBbILEHHOE U NMOHUMKEHHOoEe
Hanpsa)eHue, neperpyska no Toky (onuus, TpebyeT ycTaHOBKU
JaTynKa ToKa)

Knnmatmyeckoe ncnonHeHme y4

[dunanasoH pabounx Temnepatyp -5...+40°C
OTHOCUTEeNbHAA BAAXHOCTb He 6onee 95%, 6e3 KOHAEHCaUMK BAarun
BbicoTa Hag, ypoBHEM mopA 40 1000m

CreneHb 3aWmThl IP20

JlonoJIHUTEe/IbHBbIE ONIIUHA

JononHntenbHbIMKU ONUUAMU ABNAIOTCA:

1. [laTumMK TOKa.

2. UHTepdoeic RS485 (npotokon ModBus).
B 6a30BOM MCMOJIHEHWUW JAHHbIE ONUUKM OTCYTCTBYHOT.
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INoaK/II0YeHre U ObICTPBIA BBO/J, B IKCILJIyaTALUI0

BHumaHue!

Mepep noaknoyeHnem HEO6XOAMMO npoBepuUTb 3/1IeKTpUuYeCKne JIMHUMU Ha npegmeTr HapyweHuA
n3onAauunn, Kayectsa 3/1IEKTPUYECKOIro KOHTAKTa B mecCTax COEAMHEHM“.

O6patute BHMMaHMe Ha Tabauuy Bbl6opa AONONAHUTENbHOro 060pyaoBaHMA. ABTOMaTUYeCKuUe
BbIK/IlOUATENN U NPEAOXPaHUTENN He BXOAAT B KOMNAEKT noctaBku. Heobxogmumo cTporo cneaosatb
pekomeHgauMam no Bbibopy AponosHUTenbHoro o6opyaosaHua. lMpumeHeHue aBTOMATUYECKUX
BblK/lOUaTeNneil C  3aHMMKEHHOW  YCTaBKOM  NPUBOAUT K  CEPbE3HbIM  MNOBPEXKAEHUAM
anekTpoobopypoBaHua. Yaenute ocoboe BHMMaHME KauyecTBYy MCMNOAb3YEeMbIX aBTOMATUYECKUX
BblK/lOUaTenein U npegoxpaHutenein. NMpumeHeHne 3NEKTPOTEXHUUECKUX U3AENINA, BblpaboTaBLLMX
pecypc, NPUBOAUT K NOBPEKAEHUIO INEKTPOO60PYA0BAHUA.

MpepoxpaHutenu ABNAIOTCA AONONHUTENbHbIM 060pyaoBaHMEM, He 06f3aTeNbHbIM K YCTaHOBKE, HO
MX UCNoNb30oBaHMe obecneumBaeT HaMAyuLYIO 3aLLUTY NOYNPOBOLUKOBbIX NPUGOPOB CMNOBOIA YacTU
KOHTponepa.

Mpoun3BeanTe MOHTa)K KOHTPO//IEpPa Ha CTEHE WAW NaHeNu 3N1eKTpoTexHuYeckoro wkada. NabapuTtHble
pasmepbl U MMHUMAabHbIE PACCTOAHMUA A0 OKPYKAIOLLMX MOBEPXHOCTEN YKa3aHbl Ha PUCYHKaAX 2 u 3.

BbiNo/sHUTE 3NEKTpUYEeCKne COoeAMHEHUA COMNacHO CXemMaM, MpuBeAdEeHHbIM Ha pucyHKax 4, 5, 6.
CoeanHeHWA cneayeT BbIMOAHATb MHOFOXMUAbHbIMU MeAHbIMU NPOBOAHMKAMM YKasaHHbIX B Tabanue 2
ceyeHui. ABToMaTUYeCKME BbIKAOYaTeN Ha TOKM A0 125A (BKAOUMTENbHO) 40MKHbI COOTBETCTBOBATb
FOCT P 50345-99 n umetb xapaktepuctuKky C. MNnaBkue npegoxpaHUTenu gonxHbl umeTb TMn gG, bbiTb
paccuuTaHbl Ha Hanps»keHne He meHee 440B u cootBetcTBoBaTb FOCT P 50339.0-2003 (M3K 60269-1-

98).

HeKoppeKTHOEe nogK/AlOUEHUE MOXKEeT MPUBECTU . K MNOBPEXKOEHUIO 3n1eKTpoobopyaoBaHUA U
KOHTpO/NEepa, He NOKPbIBaeMOMY rapaHTUen.

Tabnnua 2. HomuHanbl AONOAHUTENBHOrO 060PYAOBAHMA

MwuHumanbHo MwuHumanbHo
ToK cpabatbiBaHUsA Aonycrumoe AonycTumoe
P ToK cpabatbiBaHUA ceyeHune ceyeHune
MouHocTb . aBTOMAaTUYECKOrO Tok nnaskoro
HomuHanbHbIi nonynpoBoAHUKOBOro MHOFOXWUNbHOTO MHOrOUNbHOTO
Asurartens, BbIKAlOYaTens npeaoxpaHuTens
TOK ABuratens, A npepoxpaHutens meAHoro nposoaa MeAHOro nposBoaa
KBT (xapakTepuctuka L—knacca, A
O, A L-knacca, A ANA KOHTpONNepos ANA KOHTPONNEPOB
’ 6a3o0Bo0ii cepuii
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
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 MCMonb30BaTb aBTOMATMYECKMe BbikatoyaTenn cepum Record npomssoactBa komnaHum General Electric,
nnaBkMe W NONAYNPOBOAHUKOBbIE NpPefoXpaHuTenn npoussoacTBa KomnaHui Littelfuse, ABB, Busmann, Westcode.
[onyckaetca NpMMeHATb NPOAYKLUMIO Apyrux npoussoautenei, Ho BAKHO ybegmnTbes, 4TO OHA NpegHasHavyeHa ANA 3aWmThbl
ACUHXPOHHbIX ABUFATENEN n TUPUCTOPHbBIX moaynei.
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Puc. 3 MunumajirHo HeoOXOJUMLIC BEPTHUKAJIBLHBIC H TOPU30OHTAJILHBIC 3da30PhI.

@

YL LSS S

/7

SOMm

Brixon ] 1 ' 110MmM
TTOTOKA

[ o )

110MM

50mMm

/e

X2 ERROR

X3 BAYP X10 RS485 ¥4 TERMO START X11 STOP X13

e.0.0|e.elele.e 0le e

.9

NC COM NO NC COMNO A GHND,B IN1 IN2 GND INI IN2 NI IN2 USE @

NO
X2 ERROR Pene neucnpasrocmu COM
P —
NO
X3 BAYP Pene 6aiinace COM
il %
X10 R5485 Humepgpetic 485 Onyus
Jlamuur Onyua oni
L TERYO memnepamypul Mooupukayuu TC1
N2
X11 START Brewnuil 3anyck . Kmou savayTs
Nt —
N2
X13 STOP Brueuwnuii ocmanog . Kion zaniiyTh
Nt —
X7 USB

Pue. 4 KieMMBI ienu virpasieHus KoHTpoiuiepa Duep/ukuCeliBep.

Ana noaknoyeHUA K KoaNoAKam naaTtbhl npoueccopa HeOGXOAMMO ncnosb3oBaTb NPoBOAa ceyeHnem

He 6onee 1 mm?2.
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CHIIOBBIE KIIEMMEL

kouTposepa ESS,5-15M. CHIIOBBIE KJIEMMBI

xoHTpoiuiepa ES22-37M

T 1

€ lEE

12 v L3

)

E)ilE)
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c—l—:n
_<)_

lHENENEI

CHNOBLIE KIT@MMBI
koHTposutepa ES45-55M.

0
\%
O
L2
O

Oxc|O= o |

Oci@cz o

L& ® |

CHIIOBHIE KIISMMEI
xoHTposepa ES110-250M.

CHNOBHIE KIIEMMEI
koHTpoIutepa ES45-55M

Cumopsle k1eMMEl KoHTpoimiepa ES315-400M

L1, L2, L3 - Bxox 3-daszHoro nepemenHoro Hanpspkenus 380 B
U, vV, W - Beixon 3-¢hasroro nepeMenHoro Hanpsokenus 380 B
GND, - 061enpOMBIIIICHHBIH HOJIb

Puc. 5 CuoBsle kiieMMHI KOHTposuIepa DHepkuCeliBep.
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ABTOMATHYE CKHIT
OuepxkuCeliBep

BHKITHYATEIh
/L1
VYany
_/ L3 BAYP
YR

LifL2fus|u v |wleno

Il maBxHe
TIpE AOXPAHHTETH l
[TomynpoBOHHKOBEIE

TIpe I0XPaHHTeIH U
. D
W

JlBHTaTes
Bapuanr A

YcTaHOoBKa aBToMaTHUeckoro Berkmouarend OBASATEJIEHA!!!

VYeTaHOBKA [JIABKHX H IMOJTY IPOBOJHHKOBBIX. rmez[oxpa[-[mneﬁ JITA ,I[DHOJ'[HI/HEH]:HOF[
3allUTHl KOHTpOJLIepa H ABHIaTSIIsd HOCHT peKOME}maTeIIbH.BIﬁ Xapakrep .

Puc.6.1 BapuaHT noakmouceHusA KoHTpoiepa IHepLxuCeliBep 6¢3 00X0JHOrO KOHTaKTOpA.

Duep/uxuCeliBep
BAYP
ABTOMATHYE CKHI NCF;OM (NO
BRIKIFOYATENh 1
/ L1
Lifiz|us|u| v |[wleo

/ L2
/ L3
[l Karymxa ] =
KOHTAKTOpa

[1mapkHe
l'[pE JICI)CP AHH TEeITH
TTonyIpoBOTHHKOBLIE Konraxrop
TIpe IOXPaHATENH .
. D
W
JIBHTaTETR

Bapuant B (C ucnonszoraanem 06xo/1HOTO KoHTakTOpa hatinace )

Yera"noBka apToMatHdeckoro Bulkmodatena OBA3ATEJIBEHA!!!

YCTaHOBKA IIABKHX U NONIYIIPOBOJHHKOBEIX npeﬂoxpamrreneﬁ AT ,HOHOHHHTEJ]LHOﬁ
3alIHTEL KOHTPOJIICpa H JBHUIATEllAd HOCUT PCKOMEH,I[&TCJ'JLI—H:IE[ XapakrTep.

Puc.6.2 BapuaHnTt noaxkioueHus KouTpoiuiepa JHepkuCeliBep ¢ 00X0HBIM KOHTAKTOPOM.

18



[OnAa opraHusaummn yganeHHoro ynpaB/ieHUA C BeAyLero yCTPOMCTBA MOXHO MCMO/b30BaTb MHTepdeic
RS485 1 nporpammHoe obecneveHune ES485.

YpaaneHHoe ynpaBaeHne Tak XXe MOXHO peasin3oBatb C NTOMOLbIO BHEWWHNX KOHTAKTOB:

BapuaHT 1. IByXxKHONOYHOE ynpaBaeHue (KHoNKu 6e3 dpuKcaumnm)
KHonKy CTAPT noakntounTb K Knemmam start.

KHonKy CTOI nogKnoumnTb K Knemme stop.

B MeHI0 «BHELLHWI 3anycK» BbIOpaTb ABYXKHOMOYHbIA PEKUM.

BapwuaHT 2. 3anycK No BHELHEMY CUTHANY KCYXOM KOHTAKT»

KHonKa ¢ ¢puKcaumeit (nepekntoyaTtesib) NOAKAOYAETCS TOIbKO K KieMmam start.

B MeHo «BHELIHMI 3anycK» BbIOPATb OAHOKHOMOYHbI PEKUM.

Mpu 3amMbiKaHNUM KOHTAKTOB ABUraTe b 3aMycKaeTca, NpyU pasmblKaHUW - OCTAaHAB/IUBAETCA.

MopaiTe aNeKTpMUUYECKOE NUTAHUE Ha KOHTPoANEep.
BHumaHue!
KoHTponnep Bbigact ownbKy «notepsa ¢asbi», eciuM coeguHEHUA BbiNONHEHbI HE KauyecTBeHHOo, 1160

ABuUrartesib He NO4K/1II04YEeH.

an nogaye nMTaHnA U HageXXHOM 3/1IEKTPUYECKOM
KOHTAKTE Ha Aucnsiee noABUTCA HaanNnnCb BUAa

Mpumeyarue. Bepcus npo2pammHo20 obecrieyeHus MoOXem omau4amscs Om yKa3aHHolU Ha uaaocmpayuu.

HacTpoMKkM KOHTpo//iepa, YCTAaHOBJIEHHbIE MO YMOJIYAHWUIO, MO3BOAAIOT OCYLLECTBAATb 3amnyck
noAasnstolero 60AblWMHCTBA TUNOB 0060pYA0BaHUA €3 BbIMOJIHEHMA KaKUX-MB60 A0MOAHUTENbHbIX
HacTpoeK. Ona 6onee rmMbKon NOACTPOMKM KOHTPOANEpa Mo TUM KOHKPETHOro npuMsoaa Heobxoanmmo

NCNONb30BaTb MEHIO KOHTPO/I/1Iepa UM NporpammHoe obecnedyeHune ESUSB (onums).

EcnvM BMecCTO TeKyliero BpemMeHun oTobparkaloTca npoyepkun, nMbo Bpemsa YCTaHOBJAEHO HEKOPPEKTHO,
0b6paTuTechb K NYHKTY MeHio TeKyllee Bpema U aaTta.

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

Mocne 3anycKa MHAMKaUMA AUCNAEA NPUMET BUA,

lpumeyaHue. 3HaYEeHUA HANPAHEHUA U MOKA MO2ym omau4ameca om YKA3AGHHbIX HA Uaancmpayuu. MHaUKGL{UFI
MOKQa 803MOMXHA MOs1bKO Npu Hasau4uu onyuoHars1ieHo20 damyuKa moka.

HacTtpoiika.OnvcaHnue MeHI0

Hasurauma no meHwo ocyuwectBsaiAeTcAa C NOMOLbIKO KN1aBUaTypbl.

Bxo4, B MeH!I0, BbIXO4, U3 NOAMEHIO - CTpeska Bnpaso |:>

Hasurauma no meHto, UsmeHeHue NnapaMeTpoB - CTPENIKN BBEPX U BHVI3ﬁ ﬂ
Bbixoa, U3 MeHIO - CTpenKa Ba1ieso

CoxpaHenue napameTtpa ENTER.

F1, F2 - dyHKkumoHanbHble knasuwwm.
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OCHOBHbIMM NapamMeTpamu, onpeaensaoLLLMMN Pa3roHHYIO XapaKTepUCTUKY (KpUBYIO pasroHa), ABasatoTcaA
Ha4yanbHOe HAaNpsAMXeHue U epems pa320Hd, a TakKe mabauya pazeoHa. Kpyeas pasroHa nossonser
3a4aTb ONTUMa/bHblE NAPaMeTPbl MNAaBHOIO 3anycka ob6opyaoBaHMA B 3aBUCMMOCTM OT TMNA ABUraTens,
TUNa NpuBoga U ocobeHHOCTe TEXHONOMMYECKOro npouecca.

OnycaHue NapaMeTpoB, 3aaBaeMbIX Yepe3 OCHOBHOE MEHIO

Tabnuua 3

HaumeHoBaHuWe U onucaHue napameTpa

MopapoK HacTpoiiKKM napameTpa

Ha4anvHoe Hanpax)ceHue onpeaensiet
HaYaNbHbIA MEXaHUYECKUIA MOMEHT,
pa3BMBaEMbIi gBUraTeieM B Hayase pasroHa.
Heobxodumo nodobpamb maKoe Ha4ydsnbHoe
HanpsaxeHue, Ymobbl dsu2amesnb HAYUHAN
epaujeHue cpasy nocse nodavyu KOMaHObI
CTAPT.

O6bIYHO AN HACOCOB M BEHTUNATOPOB
poctatovHo 30-40% HauyaNbHOro HanpPAXKeHUs,
ana komnpeccopos 40-50%, ona BanbLes,
KpaHoBoro u anédTosoro obopyaosaHua 60-70%.

[ns 3afaHmA Ha4aAbHOTFO HANPAXKEHNA BOUAUTE
B MEHI0, HaaB .

Crpenkamm ﬁﬂ BblbepuTe NyHKT HauanbHoe
HanpskeHue. CTpenkoil C—) BoiauTe B
noameHto. Ctpenkamm BblbepuTe 3HaUYEHMeE.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXOA4, M3 MEHIO, ﬂﬂ - AanbHeKnwan
HaBUraLumna N0 MeHio.

3HayeHue no ymonyaHuio 40%.

Bpems pa3zzoHa onpegenset MakCMMaabHO U
MWHUMAIbHO BO3MOMHble MYCKOBbIE TOKM, a
TaKXKe MHTerpanbHyto (yCN0BHO, CymMa TOKa 3a
BPEMSA Pa3roHa) COCTaBAAIOLLYIO TOKa Pa3roHa.
Heobxodumo nodobpams epems pas2oHa
makum, Ymobbl uUHmMezpanbHbIi u
MAaKCUMasnbHbili MoK 6bl1U MUHUMA6HbIMU.
OnTumanbHoe Bpems pa3roHa ana 60bLIMHCTBA
npmnsoaos coctasasaet 10-30 cekyHa,. [pumepHo
€ro MOXKHO onpeaenuTb No popmyne
T=k x t,

roe T - BpemMsa pasroHa c NOMOLLbO KOHTPO/1Eepa,

k - MHOXKUTEND,

t - Bpems npamoro nycka (c MOMeHTa nogauu
HanpsXeHua 40 BbIXo4a ABuUraTensa Ha
HOMMHabHble 060pOTbI). O6bIMHO Kk = 3...5.

[na 3apaHna BpemeHu pasroHa BoMAnTE B
MeHI0, HaaB =) .

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

STOP - BbIXO4 U3 MEHIO, ﬂﬂ - fanbHenwasn
HaBMrauusa No MeHto.

3Ha4veHue no ymonyaHutio 20 c.

dyHKUMA Aemonepe3anycK no3BosneT
OCYLLEeCTBMTb aBTOMATMUUECKMIA MOBTOPHbIN
3anyck ob6opyaoBaHMA NOC/IE Er0 OCTAHOBKM
BCNeAcTBUe cH60eB NUTaHUA AN KPUTUUHbIX
Npocaziok HanpsKeHus.

[na BKNOUEHUA/OTKAOYEHMA GYHKLUU
Asmonepe3anyck BoauTe B MeH0, HaXKaB Ha
—

Crpenkamu ﬂﬂ BblbepuTe NyHKT
Asmonepe3zanycK. CTpenkomn Bonaute B
nogmeHio. Ctpeskamm BblbepuTe 3HaYeHme.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXx0OA, 13 MEHIO, ﬂﬂ - AanbHeMwan
HaBUraLms N0 MeHHO.

3Ha4YyeHMe No YMO/IYaHUIO BbIKA.
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MapameTp BHewHull 3anycK onpeaensier pexnm
BKNIOYEHUA/BbIKAOYEHNA KOHTPOINEpa C
NOMOLLbIO BHELIHUX KHOMOK.

B pexknme O4HOKHOMOYHOrO BHELWHEro 3anycka
BK/IOYEHME/BbIK/IIOYEHNE KOHTPO/Iepa
OCYLLLECTBNSAETCA CUTHA/IOM KCYXOM KOHTAKT»
(KHOMKa ¢ PuKcaumnen nam nepeknoyaTens),
nogaBaemMbIiM Ha KiemMmbl start. 3ambliKaHune
KOHTaKTOB MPUBOAMT K 3anyCKy ABuratens,
pa3mMblKaHue - K OCTaHOBKe.

B pexknme [JBYXKHONOYHOrO BHELUHEero 3anycka
BK/lOYEHME/BbIK/IOYEHMNE KOHTpOo/1epa
OCYLLLECTBAAETCA CUTHANAMM KCYXOM KOHTaKT»
(KHOMKKM 6e3 Ppukcaumm). KpaTkoBpeMeHHoe
3aMblKaHUe Knemm start npnBoAUT K 3anycky
ABUraTens, KpaTKOBPeMeHHOe 3amblKaHne
Knemm stop - K OCTaHOBKe.

&

[na 3apaHva pexkuma BHewHuUli 3anycK soiante

B MEHI0, HaXKaB Ha .

Ctpenkamum ﬂﬂ BblbepuTe NyHKT BHewHuli
3anyck. CTpesikoii [,y BOMAUTE B NOAMEHIO.
Crpenkammu BblbepuTe 3HayYeHue.
Haxatnem ENTER coxpaHute ero.

STOP - BbIx0oA, 13 MeHI, ﬁﬂ - AanbHeuwan
HaBUraums Nno MeHio.

3HauyeHne No YMOJTYAHUIO BbIKA.

dyHKUMA Aemocmapm npu eKAYeHuU
MUMAHUA NO3BOAET BCTPaUBATb KOHTPOANEP B
CYLLECTBYIOLLME CXEMBI 3aMYyCKa MeXAY
KOHTaKTOpOM U asuratenem. MNpu BKAOYEHUN
dYHKLMKM KOHTpOANEP 3aNyCTUT ABUraTeNb CPasy
nocsne NoAayn NUTaHMA.

Ona 3agaHna pexxuma Aemocmapm npu
BK/1l0MeHUU NUMAaHuUA BOVANTE B MEHIO, HAXKaB
—.

Ctpenkamm ﬁﬂ BblbepuTe NyHKT Aemocmapm
npu exkatoveHuu numanus CTpenkon Ly
BOMAMTE B NOAMEHIO.

Ctpenkamum BblbepUTE 3HaYeHMe.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXx0OA, 13 MEHIO, ﬂﬂ - AanbHeuwan
HaBUrauma no meHto.

3Ha4yeHMe No YMOIYaHUIO BbIKA.

®yHKUMA MaaeHeblli ocmaHoe aKTyasibHa TObKO
A7 NPUBOAOB, XapaKTepm3ytoLLmxca
CYLW,ECTBEHHbIM NPOTUBOAENCTBYIOLLUM
MOMEHTOM, TaKMX KaK HacocCbl, U NpegHasHaveHa
ANA YyCTPaHEeHUA rMApaBAMYecKoro yaapa npu
OCTaHOBKE HACOCOB.

na 3apaHna pexxuma laaeHo2o0 ocmaHosa
BOMAMTE B MEHIO, HaXKaB Ha [y .
Ctpenkamm BblbepuTe NyHKT MaasHbsIli
ocmaHos. CTpesikoi |::> BOMAUTE B NOAMEHIO.
Ctpenkamm ﬁ BblbepuTe 3HayeHue.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 U3 MEHIO, ﬁﬂ - AanbHelwan
HaBUrauma no meHmo.

3HayeHuMe No YMONYAHMIO BbIKA.

MapameTp balinacc onpeaenset pexnm paboTbl
KOHTposnepa. Ecnv oH BKAtoUeH, nocne
OKOHYaHWA pasroHa cpabaTtbiBaeT pene BAYP, uto
No3BOASAET OPraHM30BaTb PaboTy ¢ 06xoaHbIM
KOHTakTOpom. Cm. BapuaHT B Ha pucyHke 6. Ecan
aKTMBHa QYHKLMA NNAaBHOro OCTaHOBA, nNocse
nony4vyeHuna curdana CTOI KoHTpoanep oTKAOYNUA
06X0IHOM KOHTAKTOP, «NOAXBATUT»
BpaLlatoLLmniica ABUratenb 1 NNaBHO ero

[na BKAoYeHMA/BbIKNOYEHUA pexnma baiinacc
BOMAUTE B MEHIO, HaXaB[—) .

Ctpenkamm Bbl6epuTe NyHKT Bbaiinacc.
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ocTaHoBUT. (PYHKLMA NAaBHOrO OCTaHOBA
aKTya/bHa TO/IbKO A4 NPUBOAOB,
XapaKTepU3yoLMXCA CYLLeCTBEHHbIM
NPOTUBOAENCTBYIOWMM MOMEHTOM, TaKMX KaK
Hacocbl).

Ctpenkomn BOMAUTE B NOAMEHIO.
Ctpenkamm BblbepuTe 3HaYeHme.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 13 MEHIO, ﬂﬂ - AanbHelwan
HaBUraLusa No MeHH.

3HayeHMe No YMOAYAHMIO BbIKA.

MapameTp 3awjuma CNyKUT ANA KOPPEKTHOTo
DOYHKUMOHNPOBAHMA 3aLUTbI 31EKTpoaBUraTens
no neperpyske. 3HayeHue NapameTpa
N3MepAETCA B YCNOBHbIX e4MHMULAX.
OnTUmanbHOEe 3HaYeHne napameTpa «3almTar»
paccumnTbiBaeTcs Kak (1-cos Fi (c wnnbamnka))x100.
[nanasoH BO3MOXHbIX 3Ha4Y€HWU NapameTpa:
BbIka, 1 - 100

[ns 3afaHua napameTpa 3ayyuma BonguTe B
MEHIO, HaaB Ha [

Crpenkammu BblbepuTe NYHKT 3awyuma.
Ctpenkon BOMANTE B MOAMEHIO.
Crpenkamum BblbepuUTe 3HaYeHMe.

Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXOA4 13 MEHIO, ﬂﬂ - AanbHelwasn
HaBUraLMA NO MeHLO.

3Ha4yeHne No ymonyaHuto 25.

MapameTp cos (Fi) BBOAMTCA C WUNAbANKA
aNeKTpoaBuUraTenn u Heobxoanm Ans
nepBOHA4YaIbHOro pacyeTa NapameTpos,
33[eMCTBOBAHHbIX NPU HAaCTPOMKe
aBTOMATUYECKOIO PEXMMA SKOHOMUU U
KOpPEKLMM Ko3DDULIMEHTA MOLLHOCTH, @ TaK Ke
A9 KOPPEKTHOro GpYHKLMOHMPOBAHUSA 3aLLMTHI
aneKkTpoaBuratena no neperpyske. C
MCMOJSIb30BAHMEM 3TOrO NapameTpa
PaccYnTbIBAOTCA MAKCMMA/IbHO BOSMOXKHbIE
nokasaTenun aHeprocbeperkeHns gns
KOHKPETHOro aneKkTpoasuratena. Ana
OOCTUNKEHMA HAUAYYLLMX NOKa3aTenen
JKenaTeNbHO yKasaTb peasibHoe 3HavyeHue cos Fi.
Ecnun nameputb ero He npeacrasaseTca
BO3MOXHbIM, MOXHO BBECTW €ro 3Ha4YeHue ¢
WKWAbAMKA ABUraTens.

[nanasoH BO3MOXHbIX 3HaY€HMN NapameTpa:
BblkA, 0.01 - 0.95

[nsa 3apaHma napametpa cos(Fi) sBoingute B
MEHIO, HaKaB Ha [—) .

Crpenkamu Bblb6epuTe NyHKT cos(Fi).
Ctpenkom BONANTE B NOAMEHIO.
Ctpenkammu BblbepuTe 3Ha4YeHMe.

Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXOA U3 MEHIO, ﬂﬂ - DanbHeNLwasn
HaBUrauusa No MeHo.

3Ha4veHue no ymondaHuto 0.90.

MapameTp MuHUManbHsIli MOK 08uzamens
MMeeT 3HaYeHMe TOJIbKO B TOM C/ly4ae, ecnm
KOHTpo/i/iep 0bopyaoBaH AaTYMKOM TOKa.
MapameTp NpMMeHSAETCA B TEXHOOTMYECKUX
npoLeccax, B KOTOPbIX HeA0MYCTUM XOJIOCTOM X0z,
npueoaa. B aTom cnyyae sHayeHMe napameTpa
HeobxoaMMOo 3a4aTb paBHbIM 105% ToKa
X0JIOCTOro X043 NpuBoAa.

Ecnu He TpebyeTca ocTaHaBAMBaATL NPUBOA, B
HEeHarpy»eHHOM peXXMme, 3Ha4YeHMe napameTpa
HY*KHO YCTAaHOBWUTb PaBHbIM TOKY XON0OCTOro Xo4a
npueoAa.

[ns 3apanna MuHUManabHO20 moka osuzamens
BOMAMTE B MEHIO, Hamaslz:> .

Crpenkamm BblbepuTe NyHKT
MuHumanbHbIli Mok deuzamens.

Ctpenkom BOMANTE B NOAMEHIO.

Ctpenkamm BblbepuTe 3HaYeHme.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 U3 MEHIO, ﬂﬂ - DanbHeNLwasn
HaBUraLMA MO MEHIO.
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MapameTp HomuHanwbHsili mok deuzamens
MMeeT 3HaYeHMe TOIbKO B TOM C/lyyae, ecim
KOHTpoAep 060pyA0BaH AaTYMKOM TOKA.
McnonbayeTca ans obecneyeHms 3awmThbl
ABUraTens oT TOKOBOW neperpysku. YctaHoBuTe
€ro paBHbIM HOMMHaNbHOMY 3HAYEHMIO TOKa,
YKa3aHHOMY Ha WWAbAVKe ABUraTens.

Ons 3apaHna HomuHanbHO20 mMoKa deuzamens
BOWAMTE B MEHIO, HaaB [ ) .

Ctpenkamm BblbepuTe NyHKT
HomuHanbHbIil MoK dsuzamens.

Ctpenkou ::> BOMAUTE B NOAMEHIO.

Ctpenkamum BblbEepUTE 3HaYEHMe.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXO4 U3 MEHIO, ﬂﬂ - AanbHelwan
HaBMrauusa No MeHto.

MapameTp MakcumanoHbliii NycKkoeoii mok
dsu2amens UMeeT 3HaYeHME TOIbKO B TOM
C/lyyae, ec/iv KOHTpo/iep 060pyAOBaH A4AaTYMKOM
TOKa. B HEKOTOpPbIX BEpPCUAX MPOrPamMmmMHOro
obecneyeHnn yYNTbIBAETCSA NPW NOCTPOEHUM
Pa3roHHOW XapaKTepPUCTUKM.

BBeguTe MaKCMMAasIbHO AOMNYCTUMBIN TOK,
YPOBEHb KOTOPOro Hesb3A NPeBbILLATh B
npouecce 3anycKa gsuratensa. PekomeHgyetca
yCTaHaBAMBaTb PaBHbIM 3-5-KpaTHOMY 3HaUYEHMIO
HOMWHaNbHOrO TOKa ABUraTens.

Ona3agaHna MakcumasnbHO20 MYCKOB020 MOKA
dsuzamens BOMAMTE B MEHIO HaKas =) .
Ctpenkamm ﬁﬂ BblbepuTe NyHKT
MakcumanoHsblii nyckoeoii mok deuzamens
Ctpenkom ::> BOMAUTE B NOAMEHIO.

Ctpenkamm BblbEepUTE 3HaYEHMe.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIxO4 13 MEHIO, ﬁﬂ - AanbHenwan
HaBUraLusa No MeHo.
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Onucanue nmapameTpoB, 3adBA€MbIX B JOIIOJITHUTE/IbHbIX MEHIO

Tabnuua 4

HaumeHoBaHMe 1 onucaHue napamerpa

Mopaaok HacTPoIiKKM NnapameTpa

Tekywjee epemsa u dama

KoHTpon/siep MMeeT BCTPOEHHbIE Yacbl peasibHOro
BPEMEHU U KaneHAapb. [aHHble napameTpbl
MCNo/b3ytoTCsA Npu paboTe No BCTPOEHHbIM
TaliMepaMm, a TaK e A1 MPOTOKO/IMPOBAHMSA
HeucrnpaBHoOCTEMN.

[NA yCTaHOBKM TEKYLLEro BpemeHu u/mamn aatol
BOMAMTE B MEHIO OAHOBPEMEHHbLIM HAXKaTUEM
Ha F1 Mﬁ .

Crpenkamm <:| |::> BblbEepUTE U3MEHAEMbIN
napameTtp BpemeHu U/muan Aatol.

Crpenkamum YCTAHOBUTE HY}KHOE 3HauyeHue.
HaxkaTtnem ENTER coxpaHuTe ero.

STOP - BbIXOZ M3 MEHIO.

BcmpoeHHble malimepoi

Cemb BCTPOEHHbIX HE3aBUCUMbIX TaliMepoB
No3B0/IAIOT 3aNPOrpamMmmMmnpPoBaTh 3anycKk Uan
OCTaHOB ABUraTens cneaytolleit NnepuoanIYHoOCTH:
- no gate (tun 0);

- eXkeHeBHbIN (TUN 1);

- eXkeHeenbHbIM (TMN 2).

Mpw paboTe nNo Talimepam UCNONb3YIOTCA
HaCTPOIKM 3aMnycKa, BbIMNO/IHEHHbIE Yepes
OCHOBHOE MEHIO.

[na Bxoda B MeHI0 NporpammmnpoBaHmns
TaliMepoB 04HOBPEMEHHO HaxXmuTe Ha F1 u
Crpenkamm <:| |::> BblbepuUTE U3MEHAEMbIN
napamertp.

Crpenkammu ﬂﬂ YCTaHOBUTE HYXKHOE 3Ha4yeHue.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 13 MEHIO.

Mapamempeoi RS485 ModBus

[ns KoppeKTHoM paboTbl No npoTtokoay ModBus
HeobXx04MMO HACTPOUTL CieaytoLmMe NnapameTpsl.
1. Agpec ycTpolicTea (aapeca BCeX YCTPOMCTB,
NOAKMOYEHHDBIX K LIMHE A0MKHbI 6bITb
pasHbiMK).

2. MapameTpsbl Nepesadun NpoToKoNa. Yem
OJIMHHEE U XyXKe IMHKA, TEM MeHblLee 3HaYeHue
CKOPOCTM CBA3U HEOOXOAMMO YCTAHOBUTD.

3. BHyTpeHHee noe agpecos gas paboTbl ¢
nporpammHbim obecneyeHnem ES485 moXKHO He
pefakTMpoBaTb, A paboTbl ¢ Apyrumu
TEPMUHANBHBIMW NpPOrpaMmmamu Tpebyertca
HACTPOWMKa a4 pecos.

bonee nogpobHas nHopmauua cogepHRnTca B
OMMCaHUM NporpammHoro obecneyeHus.

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

Crpenkamm <:| |::> BblbepUTE N3MEHAEMbIN
napamertp.

Crpenkamum YCTaHOBUTE HYXXHOE 3Ha4YeHue.
Haxatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 U3 MEHIO.
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Tabnuya pasazoHa

OZHOM 13 BaXKHbIX 0COBEeHHOCTEN KOHTpONEPa
ABNAETCSA BO3MOMKHOCTb MOCTPOEHUA KPUBOM
pasroHa. KpvBas pasroHa nossonset
ONTUMM3NPOBATbL MPOLLECC 3aMycKa nog,
KOHKPETHbI npuBog. KpuBas pasroHa
onpegenseTca TOYKamMM, 3aHECEHHbIMM B
Tabanuy pasroHa.

Mpn NporpaMmmMmnpoBaHMM KOHTpOAEpa C
NMOMOLLbIO BCTPOEHHOM KNaBMaTypbl MOXKHO
HACTPOUTb A0 5 TOYEK KPUBOM pa3roHa, npwm
NporpammMmnpoBaHMM KOHTPOJIIepa NOCPeaCcTBOM
nporpammuoro obecneyeHma ESUSB moKHO
HacTpouTb A0 30 ToueK KPUBOI pasroHa.

MoapobHoe onucaHne KpWBbIX Pa3roHa u
nopsAKa UX HacCTPOMKM NPUBESEHO HUXKeE.

[Ona Bxoaa B meHto Tabanubl pasroHa
OfHOBpPEMEHHO HaxmuTe Ha F2 n ﬂ
Crpenkamn {1 [y BbiGepuTe N3MeHAEMbIN
napametp.
Ctpenkamum ﬂ YCTaHOBUTE HYXHOE 3HaYeHMe.
Haxkatnem ENTER coxpaHuTe ero.

STOP - BbIXxO4 13 MEHIO.

B npumepe Ha nantoctpaunm:

5 - Homep TouKM;

(3.3) - Bpema c MOMeHTa MOCTYN/IEHMA KOMaHAbI
3anycka, ¢ (3HaYeHne napameTpa paccunTbiBaeTcs,
peaakTMpoBaHUE HEBO3MOXKHO);

37.7 - 3HaYeHMe HanpAXKeHUA, COOTBETCTBYOLLLEe
TOuKe, B;

17.9 - cKOpPOCTb HapacTaHUA HanpskeHus, B/c
(pepakTpoBaHue NnapameTpa HEBO3MONKHO).

OnucaHue KPHUBBIX pA3roHa

KpuBble pa3roHa (pasroHHble XapaKTEPUCTUKKM) MPeACTaBAAT coboi rpadunkn HanpsaxKeHua (Toka) B
KaxAbl KOHKPETHbI MOMEHT BPeMEHW NpoLecca yCKOPeHUa ABuraTtens.

120
100 100 100
90
80 0 80
70 70
65 . Kpusaa 1
60 yala)
P o o5 Kpusan 2
>0 4 Kpusas 3
40 A= %
20
O T T T T T 1
Touyka 0 Toyka 5 Touka 10 Touka 15 Touka 20 Touka 25 Touka 30

Mo BepTUKANbHOW OCK OTNOXEHbI 3HAYEHUSA OTHOCUTENIbHOTO HAMpPAXEeHMA Ha BbIXOAE KOHTpoJ/iepa B
NPoLEeHTax OT HOMMHanbHOro. HanpsxeHue TOYkM O pPaBHO Ha4ya/ibHOMY HaMPAMKEHUIO (CM. MYHKT
HayanbHoe HanpsaxceHue B ONWCaHUW MNapamMeTPoOB OCHOBHOrO MeH0). HanpskeHue Toukm 30

cooteeTcTByeT 100% HanpsaxXeHUA ceTu.
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BpemeHHoe paccToaHue mexay Toukammn 0 n 30 paBHO BpeMeHW pasroHa (CM. NyHKT Bpemsa pa3z2oHa B
OMNUCaHWM NapPaMeTPOB OCHOBHOIO MEHIO).

Kpusasa 1 - 3aBoAcKanA ycTaHoBKa. PekomeHayeTtca ana 60/bLIMHCTBA NPUMBOAOB, B TOM YMC/NE HACOCOB,
BEHTMNATOPOB, MHEPLIMOHHbIX Harpy3oK.

KpuBasa 2 - cTaHgapTHas, T.e. ABAAETCA aHa/JIoOrOM Pa3rOHHOW XapaKTEePUCTUKN BOJbLUMHCTBA TUMOBBIX
YCTPOMCTB NAABHOMO NyCKa, MCMO/b3YIOWMNX aMNANTYAHbIE METOAbI YpaBAeHUs.

KpuBas 3 peKomeHAyeTca ANA HArpy3oK, XapaKTepu3YHOLWMXCA TAXKENbIMW MYCKOBbIMU PEXMMaMM
(peyKTOpHbIV M peEMEHHbIN NPUBOAbI, BasbLbl).

[MopsAAOK MOCTPOEHHsI KPUBOM pa3roHa

1. YctaHoBUTE Bpema pasroHa paBHbim 20 c.

2. YcTaHOBUTE HAaYanbHOe Hanpa*keHue paBHbiM 40%.

3. MocTpoiTe KPUBYIO, COOTBETCTBYIOLLYIO TUNY 060PYA0BaAHUS.

4. MNpousBeanTe KOHTPOJIbHLIN 3aMnycK, B MNPOLLECCeE KOTOPOro M3MepPbTE BPEMS C MOMEHTa 3anycKa 40
MOMEHTA AOCTUNKEHUS TOKOM MaKCMMaJ/IbHOTrO 3Ha4YeHUs.

5. Ecin HeobxoaMmo, M3MEeHUTe HadvasibHOe Hanps)KeHue Takum obpasom, 4yTobbl BpalleHWe poTopa
ABUraTens HaunmHanocb 6e3 pes3Koro pbiBKa, HO B TO Ke BPEeMs cpasy Mnociae noAayum Ha KOHTponnep
KOMaHZAbl Ha 3anyck.

6. Ecam HeobxogMmo, CKOPPEKTUPYMTE KPMBYKD pasroHa TakMm o06pasom, 4Tobbl K  MOMEHTY
OOCTUXKEHMA TOKOM MaKCMMA/IbHOTO 3HAYeHMA Yy4acTOK . KpMBOM Obln  Kak  MOXKHO 6Honee
rOpPU30HTaNbHbIM. [TpK HEOOBXOAMMOCTU N3MEHUTE BPEMSA PA3roHa.

AOHOJ’IHI/ITEJII:HOG nporpaMmMmHoOe obGecriedeHUe U 060py,C[OBaHI/Ie

MporpammHoe ob6ecneueHne ESUSB ana pa6oTbl uepes USB nopt
(noctasnsetca B Komnaekte ¢ USB-kKabenem, nepembluKoi Aaa NAaTbl, ONUCAHUEM)

[nsa paboTbl NnporpammHoro obecneyeHns HeobxoaMm KOMMbIOTEP ¢ ycTaHoBAeHHoW Windows XP.
MporpammHoe obecneyeHne No3BoNAET:

- NPOM3BOAMTb YAANEHHYIO HAaCTPOMKY KOHTPOA/IEPa;
- pefaKTMPOBaTb M COXPaHATL B Gain tobble NapameTpbl KOHTPONEP];

| 38KPhITb COEOWMHEHWME |

Bperda Ha npHeope: Nu., 2 mapra 2009 r. 11:352:33
Bpema Ha komnewoTepe; 1H, 2 MapTs 2009 r. 11:52:33

Bepoua npowwekk nputopa

ﬂDﬂ*HlﬁubDlﬂ; EE HUHE | HCTaHOBHTE BREMA MPHE0PE N0 KOMMLTERY HocTyn k cned.nap.
| YeraHoska TaHMBpDB_| i CCHOEHEIE NapatET Pk | | CreuMansHeE NapateTpel | | MNapatdeTper RS485 |
| TatnHua pasroﬁa—i |_ Weropra owwtor | | HaHHEE SETOHACTPOREW |
| CoHpaHmbECE.napaM&prl B dhakin | ! Barpyamre BCE naparerpel 1e dalinag

BEISpaT dalin npoLUMEkA

MpOWKTE BEISPAHHEI ®akin 7] Toneko cpaenenve CRC ok

BpemA Ha Nprbope yCTaHOENEHO YCNeWHo

- NPOM3BOAUTb NOCTPOEHME KPMBbIX pa3roHa no 30 TouKam;
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- C4UTbIBATb KOAbl oLl M6OK;
- 06HOBNATL nporpammHoe obecneueHune KOHTpONEPa.

MporpammHoe obecneueHune ES485 ans paboTbl c KOHTpOANEepamu No npoTokoay ModBus
(B KOMNIEKT MOCTaBKU BXOAUT NporpammHoe obecneyeHune 1 npeobpasosatenb RS485-USB)
Ons paboTbl Yepes MHTepdeic Heobxoanmo nNpmnobpecTn KoHTpoanep ¢ onumeit RS485, nMbo foCTaBUTL

KOHTponnep cepum ESM B cepBUCHbBIN LEeHTP A0 A0Pa6OTKN.

[na paboTbl NnporpamMmmHoro obecneyeHns HeOHXoAMM KOMMbOTEp € ycTaHoBeHHoW Windows XP.

C NomoLLbi0 AaHHOIO NPOrpaMmMHOro obecnevyeHns BO3SMOXKHO AUCTAaHLMOHHO pa3fesibHO YNpaBaATb
rpynnoii Ao 7 KOHTPOAepoB (No cneunanbHOMY 3aKasy 40 127 KOHTPOAEPOB): OCYLLECTBAATb 3aMyCK U
OCTaHOB NPMBOAOB, NOAY4aTb MHPOPMALMIO O COCTOAHUM KOHTPOJ/IEPOB U NPUBOAOB.

YCTaHOBKW NOpTa/NpoToKoNa afpeca

o =

COpA4 frl HEFFIT

OCHOBHEIE MapamMeTpel I-mM‘aHarg napameTpe |

Mpufiopoe Ha wiHe

8600 wl CropocTh

Ha LHE

OnucaHe

I8 NEevratens 1

&_b Kon

CoeguHnTeca |

,D,eraTenbE

OBUraTens i

EDHGBHEIHI Cﬂ'ljaBK:a' I

|

araar | stoe |

MocneaHHi YENBUHER ohmer - 0x02  15:40:00

HoebiH npubop 2 |

OcHosHas 'l:iﬁ‘hpaa}(ai

2|

Cirau |

r'lcn:ne;a.mrﬁ NCMEWHEIA G_ﬁ;‘*IEH-— {M:FZ 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

28



[lepeyeHb JMAarHOCTUPYEMBIX OLIMGOK

KoHTponnep 3SHepauCeliBep MMeeT BCTPOEHHble CPeacTBa AMArHOCTUKM M CaMOAMarHOCTUKM,
3HepProHe3aBMCUMYIO NamsATb OLMBOK, CHOeB 1 aBapuit.

Bce HencnpaBHOCTH 0To6pa>1<a|0Tc5| Ha aucninee.

Tabnuua 5

MHauKauua Ha gucnnee

Bo3mMOXHble NPUYUHDI

Cnocobbl pelieHus

HeT ¢pasbl

OpaHa 13 dpa3 KOHTPOIEPOM He
AnarHoctTupyercs.

BxogHoe HanpAxeHue He
cootsetcTeyeT FOCT 13109-97.

Y6enuTbca, 4TO ABUraTEND
NOAKAOYEH NPABUIBHO.
MposepuTb Hannumne ¢das.
MpoBepuTb OTCYTCTBME
nepekoca ¢as.

Mepekoc ¢pas

HanpsaxeHue oaHo 13 ¢as
oTanyaetca Ha 10% oT HanpAXKeHuA

apyrux ¢pas
(He cooTseTcTByeT TOCT 13109-97).

YcTpaHuTb nepekoc ¢as.

CpaboTtana 3awmTa

[Buratens paboTan c neperpysKon.

MposepuTb ABUraTens, ero
06MOTKM, NOALMMIHUKMN.
MNpoBepuTb Hanpa*keHue
NUTaAHMA, NPOBOAKY.
MpoBepunTb MexaHNYecKyto
Harpysky AsuraTens.

MpeBbiweHne
HOMMHa/IbHOrO TOKa

Tok Asuratens Bbllle 3a4aHHOrO.

MposepuTb HarpysKy,
ABuratenb, BXogHoe
Hanpa)keHue.

MpeBbiweHne
MaKCMMAIbHOTO TOKa

ToK BO Bpemsa pa3roHa npesbicu
3a/laHHbIN.

CKOppeKTMpOBaTb KPUBYIO
pasroHa, npu HeobxoAMMOCTH
YBENUUYUTb 3HAYEHMEe
MAKCMMANbHOIO TOKa.

TOK HMXKE HOMMHANIbHOTO
(TonbKO Ans Harpysok, B
KOTOPbIX HEOHX0AMMO
WCKNHOYNTb XONOCTOM X0A)

TOK X0/10CTOro X042 HMxe
HOMWHAAbHOFO.

MpoBepuTb HarpysKy.

MNoBbIWeHHOEe HanpAXeHue

Hanps:xeHne Ha Bxoge Bbllwe
npeaensHo gonyctumoro no FOCT.

OTperynvpoBaTb BXOAHOE
HanpsAXKeHue.

MNOHMKEeHHOe HanpAXKeHne

HanpsaseHue Ha Bxoge HUXKe
npegensHo gonyctumoro no FOCT.

MpoBepuTb NPOCaaKy
Hanpa)eHua Bo Bpema
3anycka asurartens.
Mcnonb3oBaTb NPOBOAHMKM
HY}KHOFO ceyeHus.
YbeguTcsa, 4To BblaeNeHHasn
MOLLHOCTb AOCTaTo4YHa ANA
AaHHOTO ABuUraTens.

He oTobpakaeTcsa Bpems

Paspagunnca anemeHT NUTaHUA
naatbl npoueccopa.

3amMeHuTe 3/1eMeHT NUTaHuA
nnathl Npoueccopa,
yCTaHOBUTE AATYy U Bpems.

DEADXXXXXXXXXXX

MporpammHas owmnbKa.

MepesanycTute KOHTpOANED.
B cnyyae HeobxoanmocTtu
CBSIKUTECH CO CyXb0om
TEXHUYECKOM NOALEPHKKN U
coobLwuTe KoL OLNOKMN.

29



l'apaHTUIHbIE 06513aTE/ILCTBA U PEMOHT

Mpu cobnogeHnn NpPaBua MOHTaXa M SKCMIyaTauun rapaHTUNHBIA CPOK Ha KOHTPO/NEp cocTasisAer

nepuon spemeHu, yKa3aHHbIl7I B nNacnopTe Ha nsgenne n ncHMcnAaeTca Co gHA nepenadn ﬂOTpE6MTeJ'IIO.

FapaHTUHbLIN / mocnerapaHTUAHbI ~ PEMOHT  OCYLLECTBASAGTCA B  CEPBUCHOM  LEHTpe
000 «3ddekTnBHbLIE CUCTEMBIY.

YcnoBus rapaHTUMHOIO 0B6C/YKUBAHUA U3/I0MKEHbI B rapaHTUMHOM TaJlIoOHe.

NO BCEM BOMPOCAM, CBA3AHHbIM C NOAKNIOYEHUEM U HACTPOMKOM
KOHTPO/1/IEPOB SHEPAXUCEMBEP Bbl MOMXETE OBPATUTbCA
B OTAEN TEXHUYECKOM NOAAEPXKKN 000 «IPPEKTUBHBIE CUCTEMbI»
MO TENIE®OHY (495) 580-21-31, po6. 2

BrHumaHue!!! Mpexcde yem no3eoHUMb, Noxcanylicma, BHUMAMENbHO 03HAKOMbMecb ¢ OaHHOU
uHcmpyKyueli — 3mo caKoHoMmum Bawe epems.
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