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EXHUWYECKWE CPEQCTBA ABTOMATU3ALIUU

HoBbIE NPOYKTbI ABTOMATM3ALIMM 3KOHOMUYECKOW CEPUM OT KOMMAHUM IMOELLER

Komnanus Moeller

Ha u3sectHoii MexgyHapoaHos npoMbiwnerHos sbictaske no cuctemam astomamsauum SPS/IPS/Drives, kotopas npowuna s
lepmarim & koHye Hos6ps 2005 r., Hemeukmii koHuepH Moeller npegcrasnn HOBMHKM QBTOMATH3ALMM SKOHOMMYHONM CepuM -
Hosyto ceHcopHyto navens XV200 u mogynm seoga,/seisoga Xl/ON-ECO.

Hoeas ceHcopHas navens XV200

Cepust naneneit XV200 (puc. 1) uMeeT MOJTHOCTHIO
rpacdudeckuit MoHOXpoMHbI LCD nucrieit ¢ pasmepom
9KpaHa 5,7 TI0MMOB, YeThbIpe YPOBHSI CEpOTro 1IBETa, PE3U-
CTUBHBIN CEHCOP M PSii KOMMYHUKAIIMOHHBIX M CETEBBIX
omuuii. [lucruteit umeet paspeinerue 320x240 nukcenei.
ITanenp padoraetr ¢ OC Windows CE u umeer 32 M6
BCTpOEHHOU mamMiaty u 1,5 M6 dmamr-
MaMsITU. DTO 00eCIeYnBaOT TOCTATOY-
HBII pecypc IUIsl JaHHBIX W TTPOTPaMM.
ITanenb uMeeT Takzke yackl PB ¢ Oydep-
Hol Oarapeeit, He TpeOylolleit ooCy-

el crenenu 3amuthl naHenu (IP65). YerpoiicTBa yaoB-
JeTBopsAIoT TpeboBaHmMsIM cTaHmaptoB UL/CSA, dro
obecreuyrBaeT BO3MOXHOCTh MX MCIOJIb30BaHUSI BO BCEM
mupe. XV200 TakKe MOAXOAIT 11l UCTIOJIb30BaHMS B 3a-
TPSIBHEHHOM OKpYyXKalollel cpele M CIPOeKTUPOBAHBI B
cootBetcTBUU ¢ nupekTrBoit ATEX 94/9/EC rpynma 22-,
kareropusg 3 D.

Mopynu esopa/sbieoga XI/ON-ECO.
Cucrema ynmajqeHHOTO BBOJa/BBI-
Boga pupmber Moeller XI/ON momon-
HeHa B KoHle 2005 . HOBBIMU MOJY-

XUBaHUI. 3HAUYUTENbHBII  00BEM

vy BBoma/BeiBoma XI/ON-ECO

CompactFlash kapTbl MOXET UCTIOJIB30-
BaThCsl JUISI XpaHEHUsS TIPOeKTa TIpH-
knaaHoi nporpammbl 1 OC. Takum 00-
pazom, obHoBieHUe poekTa 1 OC BO3-
MOXHO B J11000€ BpeMs 0e3 MCITOIb30-
BaHUS YCTPOWCTBA IJIST TIPOTPAMMUPO-
BaHUWs. Bce maHenM WMEIOT Takxke
Ethernet u USB unTepdeiice.

HmeeTcst Tpu BapraHTa KOMITIOHOB-
KU TIaHeJIel, KaXIbIil 13 KOTOPBIX UMe-
€T OJIMH JOTIOTHUTETbHBIN MHTepdeiic:
RS-232, CAN unmu MPI.

Bcerpoennniii Ethernet uHTepdeiic
obecrieuynmBaeT OBICTPYIO 3arpy3Ky Mpo-
TpaMM ¥ TIPOCTOE TTOAKITIOYeHHUE K YCT-
poiiCTBaM YIpaBJIeHUsI C WCIIOJIb30Ba-
HueMm mporokojoB UDP wmm TCP/IP
win apariBepa SymArti. ITocnenHuit
BxoauT B coctaB nakera CoDeSys, ko-
TOPBIA UCTIONB3YeTCs IJIST pa3paboTKU
nporpamM [TJIK. B xayectBe cpenctsa
KOMMYHUKAITUY MOXET TaKKe MCTIOJIb30BAThCs MIPOMBI-
ueHHbii Ethernet.

XV200 moxet BbImoaHATh pyHkimu ITJIK: 32-pas-
psansbiil RISC npoueccop ¢ TakToBoit yactotoit 200 MIix
obecrieuyrBaeT XOpOuIylo TPOU3BOANTETLHOCTD.

XV200 MoxeT (hyHKIIMOHUPOBATh B TOPU3OHTATBHOM
¥ BEPTUKAIBHOM (C TOBOPOTOM 3KpaHa Ha 90°) monoxe-
Husix. CeHcopHasl TTaHeb WAEaTbHO TTOAXOANT TS TIPO-
MBITIJIEHHOTO TIPUMEHEHUS B COCTaBE MAIIIMH U MEXaHU3-
MOB 0J1aromapsi MaJIeHbKON MOHTaXKHOU TITyOWHE U XOpO-

(puc. 2), KoTopble 00eceynBaloT 3Ha-
YUTEJbHYI0O KOHOMHUIO MecTa W Je-
HEXHBIX cpeAcTB. [Ipu mmpuHe Momy-
7151 12,5 MM MOXHO TTOAKJIIOUUTD 8 UK
16 xaHaJOB B 3aBUCMMOCTH OT THIIa
Moayisd. BeIcokas TUIOTHOCTh MOJX-
KJTIIOUEHUS 3HAYUTEJbHO COKpAIIaeT
IMMUPUHY KOHCTPYKIIMI TSI TUTIOBBIX
TMPUJIOXKEHUA.

B wmopynax ECO snekTpoHHas
YaCTh U KJIEMMBbI TOAKJTIOYEHUST UHTET-
PUPOBAHBI B OAWH MOIYJb B OTJIAYHUE
oT 00braHOM cepun momyneit XI/ON,
TIIe 3TU YaCTU BBITIOJIHEHBI B BUIE JBYX
MOJYJIe: KJIEMMHOTO U BCTABJISIEMOTO
B HETO 3JIEKTPOHHOTO MoayJs. B Moay-
agx  XI/ON-ECO  wucnonb3ylorcs
"BThIUYHBIE" TIPYKUHHBIE KJIEMMBI, CO-
KpallamoIlue BpeMs MOHTaXa.

Hossle Mmomynmu XI/ON-ECO wmo-
TYT KOMOMHUPOBATHCS CO BCEMU MMeE-
ommmucsa Moayisimu XI/ON, a Takke € ITyCKOBBIMU
cOopKaMu, MOAKITIOYaEMbIMU HEMTOCPEACTBEHHO K BHYT-
peHHel mmHe B cucTteMe BBoma/BeiBoga XI/ON aHamo-
TUYHO BCEM IPYTUM MOMAYJISIM.

Brimmyckarotes crnenyrolre BXOAHbIE MOIYJIU Ha 8 U
16 kanamoB: XNE-8DI-24VDC-P u XNE-16DI-
24VDC-P (BxomHoii curHan 24VDC); 1 BBIXOAHBIX MO-
aynu Ha 8 u 16 kananoB: XNE-8DO0-24VDC-0.5A-P u
XNE-16D0-24VDC-0,5A-P (kommytupyior +24VDC
0,5 A, IMEIOT 3alIUTY OT MEPETPY3KU).

Koumakmmuuiii meaegon (495) 730-60-60. Hittp.//www.moeller.ru
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TEXHMYECKME CPEOCTBA ABTOMATHM3ALIMM

HoBbIE KNEMMHBIE mMmoaYnu YNPABIEHUA OBUTATENAMU NOCTOAHHOIO TOKA

Komnanus Beckhoff

Mogynn yrpasneHms nosuyMOHMPOBaHUMEM, BXOBSLUME B NIMHELiKY cucTembl BBoga, Bbisoga Beckhoff, sensiorcs skoHommurosi anb-
TepHaTMBO¥ npusofam. HYepes cootsercisyroLLme MOLYIM MOXHO yNpQBIISTh ABMIATENIMM MOCTOSHHOTO TOKQ, LLUAFOBbIMM OBUIQTENS-
mu m mppasmmdeckumu knanadamu. [10 TwinCAT nossonser ferko MHTErpMpoBaTs ABUIATENM M KIIQMNQHS! B CUCTEMY YITPABIEHMS.
Mpencrasnen 0630p HOBbIX MOGYNELi MO YNPABIEHHIO MO3NLMOHUPOBAHMEM. PaccMaTpHBaIOTCs NPMHLMILI BENCTBUS fBMraTenes,
0611aCTH NpUMEHEHHS, Q TAKXKE NPEUMYLLECTBA M HEQOCTATKM PAIMMIHBIX TUIOB SIEKTPORBHIaTENeH.

ITporiecchl ynpaBiieHUsS W MO3ULMOHUPOBAHUS TIPU
paboTe ¢ MPOMBIILIEHHBIM 000pYyIOBAaHUEM CTaHOBSTCS
BCe 0oJiee CI0XHBIMU U TPYIHO 0003peBaEMBIMU C TOYKU
3peHus Tojb3oBaTessd. [Ipu Bcex mpeumyllecTBax Je-
LIEHTPAJIM30BAHHOTO MOAX0JA K YIIPABIECHUIO MPOMBIIII-
JICHHBIMU CUCTEMaMM B JAHHOM CJIy4ae ONTUMaJTbHBIM
SIBJISIETCS] UCITOJIb30BaHNE LIEHTPATM30BAHHOU CUCTEMBI,
BO TIJaBe KOTOPOW YCTaHOBJIEH
MOIIHBIN TPOMBIILJIEHHBI KOM-
TIBIOTED, [Ie BCE MpoLecchl paboTa-
0T mapaieibHo. C moMOUIbIO
Ethernet u mmusl PB EtherCat B Ta-
KOI cUCTeME JOCTUTAIOTCS HEOOXO0-
JUMBIE CKOPOCTU Tepeqayv IaH-
HbiX. HoBble TprBOIHbBIE pelIEHUS
dupmer Beckhoff or xommakTHBIX
IIUHHBIX 2JEKTPOHHBIX MOAYJEH
BBOJa/BBIBOIA IO CEPBOYCHITUTENEH
(puc. 1) MO3BOJILIOT YIIPABIATh pa3-
JINYHBIMUA MOTOpPaMU B YIPOUIEH-
HoUl ¢opme. brnaromaps cneuuanusupoBaHHomy 10
TwinCAT System Manager pa3paboTKa CUCTEMbI COKpa-
1IaeTcs 10 MUHUMYyMa, KPOMe TOTrO, UMEETCS BO3MOX-
HOCTb YCTAaHABJIMBATH B OMHOM MPUJIOXEHUW MOTOP MO-
CTOSIHHOTO TOKa, IIIATOBBIA JBUTATENb U CEPBOMOTOD.
ITO TwinCAT npenocTtaBisieT BO3MOXHOCTA OJHOTHUII-
HOTO yPaBJICHUS U TapaMeTPUPOBAHUS BCEX YCTPOMCTB,
MPUCYTCTBYIOIIUX B cucteme. Hampumep, Bo3aeiicTBue
Ha KJIaBUIIY MBI CUHXPOHW3UPYET IIarOBbIA JBUTA-
TeJIb C IBUTATEJIEM IMOCTOSIHHOTO TOKAa, MPeayCMOTpeHa
BO3MOXHOCTb BBOJ]a MOHWXAIOIIETO WJIN MTOBHIIIAIOIIETO
K02 puIIMeHTa yIrI0BOIl CKOPOCTH.

Puc. 1

Heurarenu nocrosHHoro ToKa,
npucoefuHseMble K cucteme BBOfa/BbIBOAA
JBa HOBBIX MOyl BBoma/BbiBoma ¢upmbl Beckhoff
KL2532 n KL2542 mmpuHoii B 12 MM MOTYT HEIOCPEICT-
BEHHO MOJABaTh HANIPSDKEHUE HA JBUTATEN TTOCTOSTHHOTO
toka. Monynbs KL2542 MoxeT ynpaBiasiTe AByMS JIBUTaTe-
JIIMU MOCTOSTHHOTO ToKa 1o 175 Bt (24 B) xaxnsiii. Ma-
JIoe COMTPOTHUBIICHUE MPU BKIIIOYEHUY U MUHUMU3UPOBAH-
Hble TTOTEPU MOIIHOCTU TMPU MEPEKIIIOYEHUN COBPEMEH-
HBIX TPAH3MCTOPOB M03BOJISIOT nocturath KIT/1 no 99%.
JBUrarenu moCcTOSSHHOTO TOKA C TMTOCTOSIHHBIMU Mar-
HUTAaMM UMEIOT MaJible TabapuThl U, 00Janasi BHICOKOMN
YIETBbHON MOIIHOCTBIO U TUHAMUKOMN, WCHOJIBb3YIOTCS
JUISL MAJIBIX IPUBOJHBIX cucTeM. HoBble Moaymu 1uist yi-
paBJIeHUs ABUTATENISIMUA ITOCTOSIHHOTO TOKa MOTYT BbI-
TOJIHATh KaK (DYHKIIMY TTPUBOAOB, TaK U PELIATh CEPBO-

3aja4yu. JIBuraTeib IMOCTOSIHHOTO TOKa MOAKIIIOYAETCs K
MOIYJIIO BBOJA/BEIBOAA TOJBKO ABYMS IIpoBomaMu. Mo-
JIyJII0 U3BECTHO 3HaUY€HWEe HOMUHAJBbHOIO TOKA JABUTATE-
Jis1. B 3aBUCMMOCTH OT 3a1a4 MOXKHO uepe3 MOAYJIb BBO-
J1a/BEIBOJIA YCTAHABIIMBATh Pa3IMYHBIC TapaMeTPhI IBH-
ratessi, HalmpuMep, MaKCMMaJlbHOE IMMKOBOE 3HauyeHUE
TOKa, CKOPOCTb BpallleHUsI, BHYyTPEHHEE COMPOTUBIIEHUE
IBUTaTeNsi, yckopeHue. Monayib
KL2542, paccuuTaHHBI Ha MOI-
KJIFOYEHWE IBYX ABUTATENIEH TTOCTO-
SIHHOTO ToKa A0 175 BT kaxmwiii,
paccuuTaH 1jis paboyero HampsoKe-
Hus 50 B u MoxxeT BblmaBaTh TOK Ha
Kaxablii apuratenb mo 3,5A. Kpar-
KMe TTMKOBbIE 3HAUYEHMUST TOKA TaKXKe
JIOMYCKAIOTCS M TO3BOJISIIOT J1O0U-
BaTbCs OBICTPOro YCKOPEHU ST IBUTA-
teneit. B monyne KL2542 npenyc-
MOTpeHA BO3MOXHOCTb IOJKIIOUE-
HUSI OTHOCUTEIBHOTO 3HKOAEpa s
Kaxaoro u3 asurareiyieit. Takum obpaszomM, B MOAyJe yIi-
paBjieHUs IBUTaTeleM UMEIOTCS BCe MHTepGeichl s
B3aumoseiictBus ¢ 10 ynpapiaeHus TO3UIIMOHUPOBAHU-
eM 1 MexaHukoul TwinCAT.

Mopynu nosuumoHnpoBaHus
C LIJVIpOTHO-VIMI'Iyl'IbCHbIM BbIXOQOM TOKO
B npoMpbliliieHHOM 000pYyIOBaHUM YacTO WCIOIb3Y-
€TCS MarHUTHOE BO3JEWCTBUE, KOTJA SJEKTPOMArHUTHI
npeodpasyloT TOK B MarHUTHYIO CUJTY. MarHUTHbIE KJa-
TMaHbI YIPaBJISIOT, HAIPUMED, MoJavYeil BOIbl, He(hTH WU
BOo3Iyxa. B maeasbHOM ciydae 3aBUCMMOCTb MEXIY CH-
JIOV TOKA Y XXeJTaeMbIM MarHUTHBIM BO3[EHCTBUEM HOCUT
JIVHEWHBINA XapakTep. Ho B pealbHBIX YCIOBUSIX 3TO HE
Bcerna Tak. OTpuIaTeNTbHOE BO3NEWCTBHE HAa CHCTEMY
MOXET OKa3bIBaTh HAIPSDKEHUE MUTAHUS, KPOME TOrO,
KojebaHUs Harpy3Ku JOpYIUX MOTpeOuTenell B OTHOM
CErMEHTE CETH OIIYIIAIOTCS B MOJTHOM Mepe Ha yIpaBJIsi-
eMoii Harpy3ke. HexenaTenbHble NU3MEHEHUSI TTPOUCXO-
JIAT B CUCTEME TaKXXe B pe3yJibTaTe HarpeBa OOMOTKU TO-
KOM, YTO MPUBOIUT K BO3PACTAHUIO COMPOTUBJICHUS W,
KaK CJIeCTBUE, MAJACHUIO CWIbl TOKa. EAMHCTBEHHBIM
BBIXOJJOM M3 3TOW CUTyallMU SIBJSIETCSI HEMOCPEACTBEH-
HOE yIpaBJIeHHuE TOKOM. B 3TOM ciyyae ObICTpBIE KOJe-
0aHUs HATIPSKEHUS MUTAHUS TaK Xe, KaK U MeJUICHHBII
Ipeiid COMpOTUBIEHUS OOMOTKM HE OKa3bIBAIOT BIIUS-
HUS Ha CUJTy TOKA.
O6a HoBbix Monyssg KL2535 u KL2545 Beinatot ymn-
paBisieMOe 3HaUEHUE CUJTBI TOKA B OTBET Ha 3aJaHHOE Yye-
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BocnpousseaeHHbiit
aHanorosbI curHan

TOKOBas Anarpamma

anarpamma Hanps>xeHusa

t, Bpems

e —
LLnpuHa nmnynsca
nameHsiemas

J—
LWAM wacTota
urKkcpoBaHHas
Puc. 2. Bocnpomse,quMe QHQAJIOroBoro curHana

C MOMOLYbIO LUMPOTHO-UMITYTTbCHOM mMogynaymm (LUVIM)
MokasaHo BocnpomsseneHme xoga aHANOIOBOrO CHMHANA Yepe3 of-
HOCUTENbHYHO AJIMTE/IbHOCTb MPAMOYTOJIbHOTO MMMYnbCA BHYTPHU 30-
[QHHOTO TaKTa (NepMopa), KOTOPbIK [OMXeH BbiTb TEM KOPOYE, Yem
anHammanee npouecc. UMM npumensetcs B snekrpotextuke, Ha-
npumep [nia QUCKPETHOro yrnpasieHna nponopuymMoHarbHbIMKM Knana-
HAMH K SNIEKTPOMATHUTAMM. an NPoOXoXX[eHn Ka>K[oro nmnyrnsca B
KaTyLLKe BO3HMKAET CPEqHMI TOK, KOTOPbIK MOJAETCA TOMbKO BO Bpe-
MEHHOJ MHTepBan, pasHbIf AmHe uMnynbca/nayssi. [Tpenmywecrsa
METOAQa 3aKMOYAETCs B 3HAYMTENLHOM YMEHbLUEHMN PACCEeMBAEMON
MOLYHOCTH [OMCKPETHOTO LUMM-MOZYNs (MouytM He Harpesaercs) no
CPABHEHMIO C QHANOTOBbIM MOZYTIEM (Harpesaercs)

pe3 MPOMBIIUIEHHYIO IIWHY 3HaYeHue ycTaBku. Lupot-
HO-UMMYJIbCHBIE CUTHAJbl TOKAa Ha BBIXOJAE MOIYJEH
(puc. 2) MO3MLIMOHUPOBAHUS TTO3BOJISIIOT OCYLIECTBISATH
YIpaBJIe€HUE TUAPABIUYECKUMU KilamaHaMU (IIPOCThIMU
U IByXOOMOTOYHBIMM), SJIEKTPOMATrHUTAMU WA TUMMeE-
paMu T ynpasieHus ocBelieHreM. Moaynb KL.2535
MOXET MOJAaBaTh TOK [UIMTENbHON Harpy3ku mo 2x1 A
JIBYM HE3aBUCUMBIM NOTpeOUTENIM. bojiee MOIIHBINA MO-
nyab KL.2545 BblgaeT TOK JJIMTENBbHOW HArpy3Ku [0
2x3,5 A 1ByM He3aBUCUMBIM noTpeduTessiM. O6a Momyisd
TMO3BOJISIIOT KPAaTKOCPOYHO BBIIABaTh TOK MEPErpy3Kd B
40%. Hanpspkenue nutanust Moxayiist (24 B) momBonutcst
Kk KL2535 yepe3 cuioBble KOHTaKTbI, TaKXe MOJIYJb
KL2545 MoXHO nUTaTh TOMOTHUTEIbHBIM HAMPSKEHU-
eM B uHTepBane §...50 B. Bricokasi TakTOoBasg uyacrota
LIT1M B 35 kIi1 rapaHTUPYeT OBICTPYIO PEAKIIUIO U XOPO-
LW ypOBEHB PETYJINPOBAHUS CUCTEMBI. BhIcOKas yacTo-
ta IIIMM curnana no3BossieT UCMOJb30BaTh OOMOTKH C
MaJIOi MHAYKTUBHOCTBIO B MCITOJTHUTEJIBHOM YCTPOWMCT-
Be. DTO MO3BOJISIET JOCTUTATh OBICTPOI peaknu Kiara-
Ha TIPU MaJIbIX TabapuTax ero MarHUTHOW KaTyIIKH.
DJeKTPOMArHUThHl 1 0COOEHHO TUAPABINYECKUE Kila-
MaHbl YacTO OO0JIAJAlOT BBIPAXXEHHOW CKAuKOOOpa3HOU
3aBUCUMOCTBIO CWJIbI TOKAa OT €€ BO3JEWCTBUS Ha MpO-
11eCC, T.€. CUJION TPOTaHUs. DTO CBA3aHO C MPUCYTCTBUEM
B CHCTEME OLIYTUMOTO TpeHus nopuiHsd. Cuia, KoTopast
NPUBOAUT B JABMKEHUE TMOPILIEHb, JTOKHA MPEOHOJIETh
CWJTy TPEHUS, YTO OTPULIATESIBHO CKA3bIBAE€TCS Ha XapakK-
TEPUCTUKAX PETYJUPOBAHUS BCErO MPUJIOXEHUS B lie-
JioM. [1py HEBBITOAHBIX TPAHUYHBIX YCJIOBUSIX BHIXOTHOM
CUTHAJI KOHTYpa PETYJIMPOBAHUSI MOXET OINEpexXaTh pe-
aJbHOE CMEIICHUE UCITOJTHUTEIbHOTO MEXaHU3Ma B MO-
MEHT Hayajia JBUXEHUS, YTO MOXKET MPUBECTU K aBTOKO-
JiebaTeibHOMY Tipoueccy. DToT 3GhdEKT BbIpaKaeTcs B

TEXHNYECKME CPEOCTBA ABTOMATHM3ALIMN

Tok 06moTKM

Ycraska

3oHa nepekpbITUs

Puc. 3. Xapakrepuctuueckas kpmeas Toka 06MOTKM B KANaHe
Spext nepekpbisans NPeROTBPALYAET NMHEMHBIA XOF, BOM3M Hysle-
BOM TOYKH, NMPH 3TOM MAJI0e U3MEeHEeHNEe yCTABKM He BIIMAET HA M3Me-
HeHne pacxona >KMAKOCTH. ”yTeM nofayn B CUCTEMY TOKA MOCTOAH-
HOro cMmelyeHmns ygaercs ,qO6MTbCﬂ 60}769 JIMHENHOrO perynmposaHmna
M3MeHeHns pacxopa 861'114314 HyfleBOl;,i TOYKH. BeﬂMqMHG 30HbI nepe-
KpbIBAHMA ABIISE€TCA CBOMCTBOM K/1QNQHA M 3ABMCHT OT €ro mna

BUJIC MPEPHIBUCTOrO ABUXEHUS OCOOEHHO IMPU MAaJIbIX
ckopoctsx. LHIupoTHO-UMIYIbCHBIE BBIXOAHBIE CUTHAJIBI
MOTYT MPOTUBOIMOCTABUTH 3TOMY 3(h(EKTY HalTOXEHUE
CUTHAJIa C U30UPaATEIbHOM YaCTOTON U aMIUTUTYAOM, 3a-
CTaBJIAIOLIETO KJIAMaH cjerka konebarbes. Ecnu yacrota
BBIILIE PE30HAHCHOW YaCTOThl CUCTEMBI, YTO HY>KHO KOH-
TPOJIMPOBATh, 3TO HAJTOXEHUE MO3BOJISIET JOCTUYb Tpe-
OyeMoOll ympaBisieMOCTH KOHTypa peryiupoBaHusi. [uc-
Tepe3uCHasl KpuBas KjalaHa B OCTATOYHOW CTENeHU
KoMneHcupyetcs. 7151 kianaHa HyJeBast TOUKa SBJSEeTCS
C TIO3ULIUU PETYJIUPOBAHUS CAMOU KPUTUYHOU. YTOOBI
KJIaIlaH HaJeXHO MIOTHO 3aKPbIBAJICS, Y HETO YacTO €CTh
HekoTopoe nepekpbiTue (puc. 3). To ecTb MepBbIii CUTHAT
elle He BbI3bIBAET OTBETHOIO ACHCTBUS CO CTOPOHBI KJla-
naHa, U TOJIbKO MOCJE MOCIEIYIOIIero CUTHalIa KJlamnaH
HAUMHAET OTKPBIBAThCS W MPOMycKaThb MOTOK. Moaynu
KL2535 u KL2545 nmopnepXuBatoT KOMITIEHCALIUIO TaKO-
ro MOBEICHUS KJIanaHa. 3aJJaHue YCTaBKU U3 BBILIECTOSI-
1Iero KOHTYypa PEryJIUpOBaHUSI, TAKUM OOPa30M, MOXET
BO3JEMCTBOBATh JIMHEHO HAa 00BbEMBI MTOTOKA. 3arpyxka-
eMble Yepes3 yIpaBIsIoUlyIo IIIMHY YCTaBKU (MaKCUMaslb-
HOE TTMKOBOE 3HAYEHNE TOKA U HOMUHAJIBHBIN TOK) TT03-
BOJIIOT HacTpauBaThb MOMAYJW MO3UIIMOHUPOBAHUS MO
NPWIOXEHUE. DTU MapaMeTPbl COBMECTHO C MTPOrPaMMOit
YIIPaBJIEHUS MOXHO COXPAHSITh, YTO MO3BOJISIET O€3011IM-
0GOYHO BOCTIPOU3BOIUTH pabOTy MpUIOXKeHUs. B cepBuc-
HOM cJlydyae MOTpeOyeTcsl TOJIbKO 3aMeHa armnapaTHOro
obecrieueHusi. Bce mapameTpbl BOCCTAHABIMBAIOTCS aB-
TOMAaTUYECKU U3 MMPOrPaMMBI, T.€. HE TPEOyeTCs yCTaHaB-
JuBath DIP-BbIKIIIOUATEM WIM ONTUMU3UPOBATH TO-
TeHUUOMETphI. LIeHTpain30BaHHOE COXpaHEHUE TaHHBIX
sBJIsieTcs 0ojiee MPOCTBIM, YEM COXPaHEHUE YCTAaHOBOK
MHOXECTBa Pa3INYHbIX MPUOOPOB U UX JOKYMEHTUPOBA-
Hue. IS ONTUMU3alUU TPUIIOXKEHUS HOBBIE MOIYJIU
MOXHO KOH(UTYpUPOBATh C MOMOIIBIO MPOTrpaMMBbI
KS2000. OC Windows pabotaeT Ha Kaxaom [1K u ¢ no-
motbio SoftPLC TwinCAT MOXHO CBSI3BIBaThCSI 4epes
MPOMBIILICHHYIO IIIMHY C COOTBETCTBYIOILIMM Y3JIOM Ce-
TU, KOTOPBINA SBJISIETCS LUTIO30M MEXIY MOIYJISIMUA BBO-
Jla/BBIBOMIA W TIPOMBINIUIEHHONW mmHOU. [Ipu pabdote c
KS2000 y3en cetn nuHGOOPMAILIMOHHO COEIUHSIET MOAYJIb
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Ta6nmya. CpasHutensHbie XapaKTeprcTMKK Aeurarenei

HOPGMeprI CPOBHGHVIS

Laroesi geurarens

ﬂ,BMI’CITeJ'Ib MOCTOAHHOro TOKA

Cepsopeurarens

ynposnﬂnou.loﬂ

Mpocras — npsmoe
MVKPOTPOLIECCOPHOE YrPOBrEHME

CroxHas — obpatHas cessb
uepes 3HKOaEp/TAXoMeTp,

CﬂO)KHCIﬂ — Hy>XeH 3HKO}J,ep, HeNMHeNHas

anexTpormka u MO
B OTKprTOM KOHType pel’yﬂVIpOBC‘HVIﬂ

HeOéXOﬂMMCI AnsA TO4YHOro pel’yﬂMpOBOHMﬂ

craTtmnyeckas XGPGKTEPMCTMKG

CroxHas — Tpebyetcs

KommyTtaums
3MEKTPOHHAS KOMMYTALMS

I_Ipocmﬂ — 0OMOTKM KOMMYTMPYDT CAMOCTOATENBHO

CrosxHas — Tpebyetcs
BJ'IBKTPOHHOﬂ KOMMyTAUKA

Texobcny>xvBaH1e He Tpebyetcst memsiTs LwieTkn

I/ISHOC LieToK Tpe6yeT MNOCTOAHHOro
OOCIY>XMBAHMS MPU ASUTENBHOM SKCTNYOTALMM

Orcyrcteme Lietok,
MQNOs HArpy3Ka HA NOALLMMHMK

Boicok Bcneacteme

Harpes agurarens
Hel'lpepblBHOl'O TOKQ B OOMOTKE

MOI'I, BCNEACTBUE OTCYTCTBUA

~ Man, saBucur ot Toka
TOKQ B LEeneson no3vumm

[MonHb prTﬂu.LMPI MOMEHT
NPy Marbix 0BOPOTAX, C yBESMUEHMEM
OBOPOTOB MOMEHT BLICTPO NaaaeT

Kpyrsawmin moment
1 KOMM4ecTso 0OOpoToB

BorbLuoi kpyTsimit momenT

rlO‘—ITM JIMHENHAS! 30BMCUMOCTb

MpK BbICOKMX 06OPOTGX CHIibl M XOOO CKOPOCTH

[uHamka

MeHbLue
(ckopocTs 1 yckopeue)

Bornble Xopoluee yckopeHue, BbICOKME CKOPOCTH

Bubpauums mpu onpesaeneHHsix uactotax
MO>ET CO3ACBATL NPOONEMbI MPK YCKOPEHMM.
Muhun-xon wara ymerslicer npobnemy

PesoHarc

JNercoxopHoe crokoiHoe asvxermre
BO BCEW AMHOMMYHOWM 0ONaCTU

B nansHem avanasore
OMHOMUKM CMIOKOWHBIM XOf,

Cepso-cornacosarue He tpebyertcs

|_||o14 CNO>KHOW CUCTEMHOM AMHAMMKE
moxeT notpebosatscs [V1[-cornacosarie

Heo6xommm ML perynsatop

[Noctkerre uenesoi nosuumm
6e3 OTKNOHEHWH, CTabWNbHOE
MO3VLMOHMPOBAHME MO MPUUMHE ECTECTBEHHOTO
TOPMOXEHHS, MPY BLICOKMX OBOPOTAX
Lienesas NosuumMs B OTKPLITOM KOHTYpe
PerysMpoBaHWSA MOXET BbiTb He AOCTUHYTa

Llenesas noauums

[locTvkerne Lenesoi nosuLym
C KOPPEKLMeN OLLMOOK B 30KPBITOM KOHTYpE
perynwposoHMﬂ. OppeKLLl/lﬂ oLMBOoK
|‘|O3MLLMOHVIPOBQHVIH HPVI HEHPGBVlﬂbHOM
[ [-cornacosarmm, BO3MOKHbI OTKNOHEHMS!

Beicokas ckopocTs, mansie
A/MHbI LLIAra, HET MEPTBOTO XOAa,
XOPOLLIOS TOYHOCTb NOBTOPEHMS TAKXKE
1 Nput GOMbLLIONM Harpy3Ke

BBoma/BeiBoga ¢ I1K. YcTaHoBIeHHEIC MMapaMeTphl CO-
XPaHSIIOTCST B MOAYJISIX BBOJa,/BBIBOIA M HE U3MEHSIOTCS
npu nponagaHuu HamnpstkeHus. C momoinsio KS2000
MOXHO TaKXe BOCCTAHOBUTH UCXOJHbBIE 3aBOJICKHE Mapa-
METpBbl. DJIEKTPONPUBOABI Ha CETOAHSIIHUN NEHb yXe
HEJIb3sl paccMaTpuUBaTh OTAECIbHO OT NPUJIOXEHUH, a
TOJIbKO B aCTEKTe UX MPUBS3KU B OOIIYIO CUCTEMY aBTO-
matuszauuu. C momompio TwinCAT System Manager
00bEM YCTAaHOBKHM COKpaniaercs 1o MuHumyma. MHrtep-
(helichl MOYTU UAEHTUYHBI U HE TPEOYIOT OOJIBIIOTrO YUC-
Jia mapameTpupoBaHus. [IpuBOABI ¢ U3MEHSEMOI CKOPO-
CTBIO BpallleHUs BaJla UCTOJIBb3YIOTCS MOYTHU BO BCEX 00-
JIaCTSIX TTPOMBIIUIEHHOCTH, TaK KaK TaKWe CUCTEMBI 00-
JagatoT BeirogHbIM KIT, xapakTepu3yroTcss XOpOIIuMU
CTaTUYECKMMU U JUHAMUYECKUMU CBOMCTBAMU DPETYJIU-
pOBaHVS U KOMMYHUKAIIMUA C BBIIIECTOSIIUM yYPOBHEM
YIIpaBJIeHUS, a LIeHa pelIeHUs YIOBIETBOPSIET OXKUAAHUS
noJyib3oBareseil. HoBble cepBONMPUBOABI MO3BOJIAT CO3a-
BaThb KOMITaKTHbIE U dHEprocoeperamiire peueHus, oo-
JIajapne NTUHAMUYHBIM PETYJIUPOBAHUEM, CTAOWIb-
HBIM KPYTSIIAM MOMEHTOM M BO3MOXHOCTBIO yIpaBiie-
HUS BIUIOTh 0 OCTaHOBA. I MO3ULIMOHUPOBAHUS JTyd-
11I€ BCETO MOIXOAST CEPBOMOTOPBI, OOBEIUHSIOIINAE IBU-
raTeyib U CUCTEeMY U3MEpPEeHUs yucia 1 yria o6opoTtos. B
0oJiee SKOHOMUYHBIX U MEHEe TUHAMWYHBIX MPUIOXKE-
HUSIX AJIETEPHATUBOM MOXET BBICTYIATh IIATOBBIA TBUTA-
TeJb. JIBUTATENb MOCTOSSHHOTO TOKA TMO3BOJISIET TOCTU-
raTh B HIDKHEM MOIIIHOCTHOM AMAIAa30HE XOPOUIee pery-
JIMpOBaHWE TIPYU HU3KUX 3aTpaTax. [IpurogHOCTh MpUBO-
Jla OLICHUBAETCS MO CO3JaBAEMOMY KPYTSIIEMY MOMEHTY
U nuHamuke. KpyTgumii MOMEHT IOJIKEH YCKOPSTh U
TOPMO3UTH CBA3KY U3 IBUTATENS U IEPETATOYHOTO MeXa-
HU3Ma U, KPOME TOTO, OH MOJIKEH JBUTaTh HArpy3Ky C
TTOCTOSTHHOM CKOPOCTBI0. MaKcuManbHBI MOMEHT M,
U YIEepXWBAIOIIWN MOMEHT WM pacyeTHas BeJUYMHa

MOMEHTA XapaKTepU3yIOT CIIOCOOHOCTb MOTOpA BBITIOJHE-
HUTb 3TUX TpeOoBaHUi. YMCI0BOI MoKa3aTenb IMHAMUKY
CEPBOABUTATENISI MOXHO TOJYYUTb U3 TEOPETUUECKON
MPOIOPLUOHATIBHOCTY UHEPIIMOHHOTO MOMEHTA J,, K MO-
MEHTY pasroHa. MakcuMalbHO BO3MOXHAas AMHAMMKa
Dmax paccuutsiBaercs o popmyne: D, = M,,../ Iy

Heurarenu nocrosHHoro ToKa,
LUAroBble U CEPBOABUraTENuU: NPUHLMN OEeUCTBUA
OCHOBHBIM pa3IUYUEM MEXIY JBUTATEISIMU MMOCTOSTH-
HOTO TOKA U IIaTOBBIMU JBUTATENISIMU SIBJISIETCS pa3inuyd-
HBI PUHIMT AeUCTBUSA (Tabnuua). Y nBUrartens mocro-
STHHOTO TOKA MPHU MoJadye HAMpsKeHUsI BOSHUKAET KPYyTsi-
WA MOMEHT Y POTAlMOHHOE IBWXEHUWE, y IIAroBOro
JIBUTATeJIs — TOJBKO KPYTSAIIWIA MOMEHT. [Ipenanocbuikoi
JUIST POTAIMOHHOTO NTBVDKEHUSI MOTOPA SIBJISIETCSI KOMMY-
Tauus TOKa, T.€. TpeoOdpa3oBaHNe HAIPABICHUS TOKA 3JIe-
KTPOMArHUTHOU OOMOTKHM B TIpoliecce BpaileHus. JIBura-
TEJIU TTIOCTOSTHHOTO TOKA C IIETKAMU SIBJISIOTCS CAMOKOM-
MYTUPYIOIIMMHU, IIIATOBBIN IBUTATEIh HE MOXET CAMOCTO-
SITETbBHO KOMMYTHpOBaTh. CyIIECTBYIOT TPU BUIa IIaro-
BBIX JBUTATEJIE: C TIOCTOSIHHBIM MAarHUTOM, C U3MEHse-
MBIM MarHUTHBIM COTIPOTMBJIEHUEM W IBUTATETN-TUOPU-
nb1. CepBOIBUTATENb — 3TO CUHXPOHHBIN JBUTATENb C PO-
TOPOM B BHUJE MOCTOSHHOIO MAarHuWTa. TakuM 00pa3om,
CEpBOJIBUTATENIb MOXHO ObUTO OB OTHECTH K Tpex(a3HbIM
IIaTOBBIM ABUTATENSIM C OYEHb MAJIbIM YUCJIOM IIArOB.
Illazosvie deueamean pabOTAIOT TIO TIPUHLIMITY Mar-
HUTHOTO TIPUTSDKEHUS W OTTAJIKUBAHUS, TO €CTh BJIEKT-
pUYECKHE UMITYJIbCHl MPeoOpasyloTcs B MeXaHUYECKOe
BpallleHNE BaJIa. YTOJI TOBOPOTA MPOMOPLIMOHAJIEH YUCITY
BXOJTHBIX UMITYJIbCOB U CKOPOCTb BpallleHUSI 3aBUCUT OT
YacTOThl UMMYJAbCOB. OOBIYHO Y IIIATOBBIX OBUTaTesei
€CTh TIOCTOSTHHBINI MAarHWT W/WIW XeJNe3HBIA pPOTOop W
cratop. Kpytsauiuii MOMEHT, HEOOXOAUMBIIA JUIsT Bpalle-
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HUSI BaJjia I1IarOBOTO JIBUTATEJISI, CO3/1aeTCS KOMMYTaIlen
TOKOB JIBYX CEKITUIA OOMOTKW.

OCHOBHBIE TIPEMMYIIIECTBA OT UCTIOJIB30BaHUS 1I1ar0-
BBIX JBUTATEJIE: €CTECTBEHHBIM YIEPXKUBAIOIIUN MO-
MEHT; He TpedyeTcs cuctema obpaTHoi cBsi3u. K Hemo-
CTaTKaM MOXHO OTHECTH CJieTKa TPephIBUCTOE Bpalle-
HUE TBUTATEIS.

Jleucameau nocmoanno2o moxa co wiemrkamu B OCHOB-
HOM COCTOSIT U3 LUJIMHIPUYECKOTO pOTOpa ¢ 0OMOTKa-
MW, PACTIOJIOXKEHHBIMU TIEPIIEHANKYIISIPHO OCH IIWTUH/I-
pa. BzaumoneiicTBue MeXmy KaTylikaMyd U MarHUTHBIM
MoJieM CTaTopa, BO3HUKAloIee MpU Tojade HarpsoKe-
HUSI, IPUBOISAT POTOP B ABMXKEeHWE. [IJ1sT TTOTydeHus jier-
KOXOJTHOTO HETIPEPHIBHOTO IBWKEHUSI C TTOCTOSTHHBIM
KPYTSIIIUM MOMEHTOM HYXKHO JepKaTh ITOCTOSTHHBIM Ha-
mnpaBJieHUe ToJieil poTopa u ctatopa. [1o 3Toii mpuyuHe B
pOTOpE PACITONIOXEHO HECKOJIBKO OOMOTOK, 3J1€KTpUYEC-
Kasi KOMMYTAIMsI KOTOPBIX MPOUCXOIUT Yepe3 JBE IIEeT-
kv, OTIMYATETHLHBIM TTPU3HAKOM JBUTATENIE TTOCTOSTH-
HOTO TOKa SIBJIIETCSI UX CIOKOWHBIN Xxon (6e3 OueHwuit)
TPU BBICOKUX 00OpOoTax. JIBUTATe b MOCTOSTHHOTO TOKA
BpalllaeTcs, MoKa TOK MPOXOAUT yepes3 ero ooMoTku. st
TOYHOTO W HAIEXHOTO TO3WIIMOHUPOBAHUS TpeOyeTcs
o0paTHas CBSI3b Uepe3 SHKOJED.

[TpeumyiniecTBa nBUraTeeil MOCTOSHHOTO TOKA: BbI-
COKasl yleTbHask MOITHOCTh, XOpOIliasi TMHAMUKA U Pery-
JupyeMocTb. ONHAKO 3TU ABUTATENN XapaKTepU3YIOTCS
OTPaHWYEHHBIM CPOKOM CITYKOBI.

Cepeoodeuzamens — 3TO CUHXPOHHBIN 2JIEKTPUIECKUT
JIBUTATEIb MEPEMEHHOIO TOKa, 00Jagaolnii oOpaTHOM
CBSI3bI0, KOTOpAs MO3BOJISIET OMPENESATh MOJIOXEHUE PO-
Topa. JlJIst 5TOro Baj ABUTATEINS JOKEH UMETh BO3MOX-
HOCTb BpallaTbCs B 00€ cTOpOHBI. OOpaTHBIA CUTHAT
WIET yepe3 JaT4NK 000pOTOB, HATIPUMED PE30JIbBEP, OT-
HOCUTEJIbHBIN WIN a0CONIOTHBIA SHKOAEP (peanusyercs
yepe3 MOTEHIIMOMETP). DJIEKTPOHHOE YIIPaBJIEHUE CpaB-
HUBAeT CUTHAJ OT JaTYnKa 000pPOTOB C ycTaBKoil. Eciu
€CTh PACXOXJIEHNEe, MOTOP KPYTUT Bajll B CTOPOHY YMEHbB-
IIAIOIIYI0 PacXOXIeHUE. AJIBTEPHATUBHO IOJOXEHUE
MOTOpPa MOXHO TIOJIy4aTh OT AAaT4yWKa TIOJIOXKECHUS U
CpaBHUBATh ee ¢ ycTaBKoii. CepBOABUTATENN UCTIOIb3Y-
0T B TIPUJIOKEHUSIX, TPEOYIOIIUX KOHTPOJIMPYEMOTO Tie-
peMelnieHus, HalpuMep, B JIMHEWHBIX TO3UIIMOHUPYE-
MBIX OCsIX. B onpeneneHHOM 00beMe CepBOJBUTATENH 3a-
MEHSIEMbI Ha I1aroBble, HO €CJIU TpeOyloTCs OoJiee BbICO-
KUe KPYTSIIIe MOMEHTBI MM 0O00POTHI, CEPBOIBUTATENIN
SIBJIAIOTCA 00Jiee MpaBUIbHBIM pelieHrneM. CepBOMOTO-

Konmakmmuwiii meaeghon (095) 950-50-15.

TEXHMYECKME CPEOCTBA ABTOMATUM3ALIMM

pPBl YOPaBISIOTCS TpeMsl IIUPOTHO-UMITYJbCHBIMUA Ha-
MPSLKeHUSIMUA, IIUPUHA WMITYJIbCa KOTOPBIX CO3IAeTCs
Tpex(da3HbIM TOKOM. DTHU TOKU PETYIUPYIOTCS LUKINYe-
CKU, 1 'y OOJIBLIMHCTBA ABUraTe el Kaxable 62,5 MKc. Yc-
TaBKU TOKA 3aBUCAT OT yIJjla IOBOPOTA U HArPY3KHU.

O630p mopyneii ynpasneHus NO3ULMOHUPOBOHUEM

JlunHelika KJIEMMHBIX MOAYJIed TpeiaraeT pas3jind-

HbIE BO3MOXHOCTU WHTETPAIIUA TTPUBOIHBIX (DYHKIIVH B
cucteMy BBoja/BbiBosia Beckhoff.

Illazcogvie dgueamenu:

- KL2531— Monynb ynipaBieHus AByX(ha3HbIM IIAro-
BbIM aBuraresiem 24 B DC, 1,5 A;

- KL254] — monynb yrmpaeiaeHus] OBYX(ha3HBIM IIaro-
BEIM mBuTaTeeM 24/48 B DC, 5 A, Encoder-obpaTHast CBSI3b;

- KL2521 — monynb- reHepaTop UMIMYJIbCOB.

Jleueamenu nocmosHH020 MoKa:

- KL2532 — pByxKaHaJdbHble MOMYJIU YIPABICHUS
JIBUTATEJIeM MOCTOSTHHOTO ToKa, 24 B DC, 1 A;

- KL2542 — pByxKaHaJbHbIE MOIYJIU YIMPABICHUS
JIBUTaTeeM ImocTostHHoro Toka, 50 B DC, 3,5 A.

Tudpasauueckue kaanamvl/3neKmpomacHumoL:

- KL2535 — nByxkaHanbHblil [HUM-Monyins, 24 B DC,
1A;

- KL2545 — nByxkaHanbHblil [HAM-momyns, 50 B DC,
35A

Pacwupennvie sozmoncrnocmu IITAM modyaeii: 3HaueHNE
TIOJBOMMOTO HAMPSKEHUS MOXKET ObITh BHIOPAHO B TUana3o-
He 8...50 B; 3amep TemmepaTypbl Ha BBIXOJE; OIOBELIEHUE
TIPY TIPEBBIIIEHUM TEMITEPATYPHI; BXOJ JaTINKa OTHOCUTEITh-
HOTO MOJIOKEHUST;, TapaMeTPUPYyeMOe 3HAYEHKE BKITIOUCHUS U
HaIpsoKeHNs CMEIEHUST; YCTAHABIMBAEMOE HATOKEHUE CUT-
HaJIOB; KOMITaKTHBII KOHCTPYKTUB; MaJiasi MOIITHOCT TTOTEPb;
BBICOKASI TAKTOBAas YacTOTa PETYJUPOBAHUS TOKA; BO3MOX-
HOCTb UCTIOJIb30BaHUS MAJION MHIYKTUBHOCTHU.

Cmandapmuvie 603MONCHOCMU MOOYAEH YNPAGAEHUS
deueamensimu nOCMOSIHHO20 MOKA: TIPSIMOE TIOAKITIOUeHUE
JIByX NBUTaTeJell TOCTOSHHOTO TOKA; JIEBBIN/TIPaBBIi
XO; PEryJIMPOBaHUE TOKA, YUCIa OO0OPOTOB; CBETOAUOI-
Hasl UHOWKAIIASI COCTOSTHUSI.

Pacwupennas gpynkyuonassnocms mooyneil ynpasaenus
deueamensimu NOCMOAHHO20 MOKA: KOHTPOJIb TEMITepaTy-
pbl; IxR-komneHcupoBaHue; 4-KBaIpaHTHBIA PEXUM;
3alIATa OT KOPOTKOTO 3aMBbIKaHUS; MapaMeTpUpOBaHUE
yepe3 [1O; uHTEepdelichl KO BCeM paclpOCTPaHEHHBIM
TPOMBIIIJIEHHBIM IIIMHAM; BBICOKAasi TaKTOBasl 4acTOTa,
Majiasi UHIyKTUBHOCTD IBUTATESI.

E-mail: info@beckhoff.ru Http://www.beckhoff.ru

YpauHbii 3anyck B HoBom YpeHroe

B koniie 2006 rona B . HoBoM YpeHroe ObL1a ciaHa B 9KCILTya-
Tanuo HoBas pa3pabotka otmera HUOKP OAO "Hoas DPA" —
KOMIUIEKTHOe myckoBoe ycTpoiictBo KITY. /laHHOoe obopynoBaHue
paspabateiBaioch 1o 3akazy OAO "3Be3na-DHepreTrka" 1 mpeaHas-
HAvYaJIOCh JUIsl PEaKTOPHOTO MyCKa aCUHXPOHHbIX IBUTATEIICH MOLLI-
HOCTBIO 630 KBT Ha HACOCHOI CTaHIIMU BoIOCHaOXeHwUs I. HoBbIi
VYpenroii. MolHble HACOCHI, YCTAHOBJIEHHBIE HA HACOCHOM CTaH-
1M, TOJKHBI OOecreuyrBaTh BOAOCHAOXEHME BCEro ropoga. dTo

00YCJIOBUJIO 0COOBIE TPEOOBAHMS 3aKa3UMKa K HaIeXKHOCTU PabOThI
KITY, kotopbie ymanoch cobmoctu pazpadordankam OAO "Hosast
OPA". [IpuemMo-cnatouHble MCIBITAHUS, B KOTOPBHIX Y4aCTBOBAIU
OHM W3 Pa3pabOTYMKOB KOMIUIEKTHOTO IMYCKOBOTO YCTPOWCTBa
npouutm ycremHo. HoBasi TeXHMKa TMOJTHOCTBIO YIOBIETBOPHMIIA
MpeNCcTaBUTENIC 3aKka3urkKa U 9KCILTyaTalluOHHUKOB. [IpoctoTa u
HanexHocTh KITY TO3BOJSIOT OCYIIECTBISTH €T0 3KCILUTyaTallUio
3JIEKTPOTEXHUYECKUM MEPCOHANIOM CPeAHEeN KBaTu(pUKaLuu.

Http://www.newelectro.ru
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