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O Hac Cpenano B AlJ1

Komnanua AlJ1 6bina ocHosaHa B 1994 roay B8 Mockse. = CTaNbHble WapoBble KpaHbl «brneany, BV,

= [IVCKOBbIE MOBOPOTHbIE 3aTBOPLI «[paHB3/»;

= D-X 1 3-X 3KCUEHTPWKOBbIE [1MCKOBbIE MOBOPOTHbIE 3aTBOPLI «CTenHBany;

Hve B O6NacTM NPOW3BOACTBA M MOCTABOK WHMKEHEPHOTO . 6anaHCHPOBOUHbIe Knanaksl «paHB6anaHcy;

O60py,D,OBaHl/lﬂ B CeKTopax MKKX 1 CTPOUTENIbCTBA, a TakKXe = 33BWKKN C O6pe3MHeHHbIM KITMHOM «rpaHap»;

I8 TEXHOMOTMUYECKUX MPOLeCCoB pasnnyHbix otpacien = AYM[ v paclmputenbHble 6aku «[paHneseny;

NPOMbILIAEHHOCTU. = perynvpyoLme KnanaHbl, BO3ayxooTsoaunkm «fpaHpers;
= npefoxpaHnTeNbHble KnanaHol «Mperpaxy;

OOWWPHBIA ITaT VHKEHEPOB OOECMeunT KayeCTBeHHbI 4 o6paTHble KnanaHbl «TPaHmoK», dunsTps IS;

1 BbICTPBIN Moabop 0bopynoBaHMA C y4eToM OCOOGEeHHO- = CenapaTtopbl, peKynepaTopbl, KOMNEKTOPL! Napa,

CTel MMEHHO Ballero NpoeKTa, a Hannunme PasBuUTON CeTu pefyKLUMOHHbIE YCTaHOBKY «[PpaHCTUMY;

Ha OaHHbIM MOMEHT Mbl 3aHUMaeMm nanpytoulee nonoxe-

PErMoHanbHbIX MPeACTaBUTEIbCTB U CEPBUCHBLIX LieHTpos — ® KOHAEHCATOOTBOAUNKM «CTumakcy;
= KOHAEeHCaTHble Hacochl «CTumnamny;

= yCTaHOBKM cObOpa 1 BO3BpaTa KoHaeHcata «CTtumenoy»;

= 3anopHble BeHTUN «[paHBEHT,;

® HaCOCHble ycTaHoBKM «[paHdnoy;

= WwKkadbl ynpasnexva «(paHTop;

= ruapasanyeckne crpeski «[paHKOHHeKT»;

= cenapaTopbl BO3Ayxa «[paH3mnpy;

= 3/1eKTPO- 1 MHEBMOMNPYBOAL «CMapTrnpy;

= O/104HblE VHAMBAYaNbHbIE TEMI0BbIE NMYHKTH «[PaH6TNy;
= npeobpasosatenu yactotbl Grandrive;

= YCTPOWCTBA NnasHoro nycka Grandrive, pene Grancontrol

rapaHTMpyeT onepaTuBHYIO NOAAEPKKY Ha BCEV TeppuTo-
pun Poccun, benapycn n KasaxcraHa.

KnioueBble LIeHHOCTV NPON3BOACTBA

Halwe npon3BOACTBO MOMHOCTBIO aBTOMAaTU3MPOBAHO. Bce onepaunn BbIMNOMHAIOTCA Ha COBPEMEHHbIX CTaHKax C YlY, KOHTpOsb KayecTBa
npowsseaeHHoro O60py,ElOBaHl/IF1 obecneunBaeTca cneumanbHo pa3pa6OTaHHb\Ml/l TecT-mMawnHamn. OTnakeHHoe Nnpor3BOACTBO MO3BONIAET
CHWXaTb Ce6eCcTONMOCTb O60py,ElOBaHl/IF|, a HalWVM MapTHEPaM M 3aKa3yrKam nosyvatb NpusBneKatesibHyo LeHy 1 Ka4eCTBeHHYIO NpoayKLUMO
C MUHVManbHbIMN CPOKaMKM NOCTaBKKW. Hannume NpoeKTHOro 1 KOHCTPYKTOPCKOro noapasaeneHnin — 31o NHOANBWAYANbHbIE MHXEHEPHbIE Pa3-
pa6OTKM N yHVKallbHble peleHna ana KOHKPETHOIo NpoeKTa.

Kax bl Npou3BeeHHbIV Hallen KoMnaHuen npoaykT NpoxoanT 100 % KOHTPOSb KayecTBa COrMacHO AeNCTBYOLeN
COMPANY WITH HOPMATUBHO-TEXHMYECKON JOoKyMeHTaLmn. CucTema MmeHeaxmMeHTa kauectea OO0 «Toprosbii lom ALJT» ceptndunum-
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Hunskoe HanpAXeHne

I 3awunTa

MoHwuTOopbI Harpy3kmn Emotron

KOMMNaKTHble 1 nerkue B YCTaHOBKE W HAaCTPOWKe MOHUTOPBI Harpy3Kku
MCMONb3YIOTCA ANA 3alWNTbl APEHAKHDBIX, MOBBICUTENBHbBIX 1 LIMPKYNALN-
OHHbIX HACOCOB OT CYXOrO XOAa W 3aKNMHMBAHWIKA, a TakKe A1 3allnTbl
KPaHOB, MOABEMHWKOB, MELWanoK, BUHTOBbIX KOHBEMEepPOB, NEHTOYHbIX
TPaHCMopTepoB 1 T. A.

O6bIUHO ANA 3TUX Lenei TpebyeTca yCTaHOBKa JOMNOMHUTENbHbIX A0PO-
FOCTOAWMX [aTUYMKOB, KOTOPble HEOOXOAMMO «BpEe3aTb» B CUCTEMY, UTO
MOBbLILIAET 3aTPaThl Ha YCTAaHOBKY ¥ CHXKAET ee HafeKHOCTb. MOHWTOPI
Harpy3Ku NOMHOCTBIO CHUMAIOT HeOOXOAMMOCTb MCMOMBb30BaHWA NOA06-
HbIX [AaTUMKOB Grarofapa YCTaHOBKE HEMOCPeACTBEHHO BHYTPU TEXHO-
florvyeckoro obopyfoBaHMa (B €ro 3NeKTPUUYECKON LUenu), CHUKaT
KanuTanbHble BAOXEHWA 1 He HapywatoT UeNoCTHOCTb CUCTEMbI, MOBbI-
Wan ee HaeXXHOCTb.

Cepua M20

[MprYMeHeHne: yHnBepCcanbHoe.

3almTa OT Neperpyskn 1 HeforpysKu:

[1Ba BbIXOJHbIX pene;

LUMdpPoBO BXOA;

aHaNoroBbin Bbixod 4-20 MA;

aBTOHACTPOVIKA;

*+ KNOKOKPUCTANAUUYeCKn gucnnen;
+ MOHTax Ha DIN-peiky;
 MHOMKaUMA Harpy3kn 8 % 1 KBT;

+ OpraHmM3auma LMKMIoB 10 5.

TexHnuecKre xapaKTepucTuKkm

HomuHanbHas MOLWHOCTb

ot 0,15 kBT go 500 kBT
3alMLL@emMoro ABuratens

1x100-240 B
3x100-240B
3%380-500 B
3x600-690 B

HanpsxxeHne nutaHna

+2%,+ 1en. (cose>0,5;

TOUHOCTE | 663 1ok08O0rO TPAHCHOPMATOPA MpH +20 °C)

CreneHb 3awunTsl | IP20
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OcHOBHble NpenmMyLiecTBa

- TexHonorua nog KOHTposem (TouHoe onpefeneHmne BAZKOCTH,
3arpy3Ku KoHBerepa, ynpasneHrie nogaden 1 T. a.).

- He3ameHum npu paboTe ¢ arpeccuBHbIMI Cpeaamu.

- VneaneH npu skcrnnyataumm obopyaosaHma
B TPYAHOAOCTYMHbIX MeCTax.

- 3awWuTa anekTpoABUraTena v aHeprocbepexeHme
(3aWmTa OT NeperpysKy, oTKUYeHVe 6e3 HarpysKkn).




Huskoe HanpAa>xXeHne

dneKTpoHHble pene Grancontrol

DNeKTPOHHbIe pefe 061aaakoT NOBbILEHHOW TOYHOCTBIO MO CPABHEHWIO
C TEM/IOBBIMU 1 TEMNO3MNEKTPOHHbBIMIN Pefle, OTINUAIOTCS BbICOKOW Ha-
NEXHOCTBIO U JONTOBEYHOCTbIO. B 3aBUCMMOCTI OT NPUMEHEHNS

1 HEOBXOAMMBIX 3aLLMT MOMXHO NMOAO6PATL COOTBETCTBYIOLIYIO MOAENb
pese C y4eToM A1ana3oHa yCTaHOBKM TOKa pene Ip.

OcCHOBHble 0611acTV NpYMEHEeHNs
Hacocbl, BEHTUAATOPbI, MOABEMHIIKN, KOHANUMOHEPDI, KOHBEMEPHbIE NeH-
Thl, KOMMPECCOPbI, CMECUTENN, KPaHbI, XONOAWbHbIE YCTAHOBKMN 1 T. A.
- Pene 3aWmMTbl NOAKNOYAOTCA Yepes TOKOBble TPAaHCHOPMATOPbI
auanasoHom go 1000 A.

- Busyanusauma npuyvHbl cpabaTbiBaHWA.

+ Kpennerwe ocyuectenaetca Ha DIN-peliky.
« lWvpuHa He bonee 22,5 MM.

OnuvcaHune GyHKLMI pene

Hz>
Nnanazon 1> 1< |=e A€ |u>|u< Hz< >’<N

Mopgenn YCTaHOBKM
ToKa Ip (A)
Pene 3awuTbl
3awmTa OT neperpysKn no Toky OCR 15 0,1-30 ‘+‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ - ‘ -
Pene koHTpONA
KoHTponb 3awmTa notpebutenen TpexdpasHoro
P40 - S N R I O N IR IR R
OFE! HanpsaxeHWA oT Nepekoca 1 notepn das
KoHTponb TemnepaTypbl anekTpoasuratens MT2 - L e e e e A e B B
3awmTa TpexdasHbix YCTPOWCTB OT KonebaHwmin ) VR-A, VR-B . N N U U IO U A Y
HanpsaxeHWA oT Nepekoca 1 notepu $as, NoTepu HernTpanu
[eperpy3ka YepepoBaHuve [loBblweHHOe Hz> KoHTponb
I> perpy COS @ | Heporpyska (‘%) pea Uu> P
10 TOKY OFE! HanpsxeHne Hz< | yactoTsl
I< Heporpyska lNepekoc da3/ [ogknioyerne HepoHanpa- Notepna
Mo TOKY A noteps das3bl +¢° | PTC patunka U< XeHue N HelTpanu




Hunskoe HanpAXeHne

I Myck/OcTtaHoB

YcTponcTtBa nnasHoro nycka Grandrive n Emotron

GRAMNDRIVE

YcTpowcTea nnaBHoro nycka Grandrive cepuin ESR n SSA
Cepwuist MArkmx nyckatenen Grandrive asnaeTca Ol XeTHOW cepueit
YCTPOWCTB ANA MIaBHOMO Mycka 1 OCTaHOBa Tpexda3sHbix 3NeKTPOABM-
ratefierl. KOMnakTHble pasmepbl, 1erKOCTb HACTPOMKK 1 AONTUIA CPOK
Cnyx6bl lenatoT yCTPocTBa nnasHoro nycka Grandrive naeanbHbim
peLeHrem Ana NPUMEeHEHNA B HACOCHBIX U BEHTUAALIMOHHbBIX cucTemax,

KOMMpeccopax Masior MOLHOCTY 1 NEHTOYHbBIX KOHBEepax.

OyHKUMM ynpasneHms

« [ycK/OCTaHOB C KOHTPOEM HaMPAXEHMA/TOKA.
+ HacTpoika napameTpoB C MOMOLLbIO MOTEHLMOMETPOB Ha NNLEBOMN
naHenn (cepwva ESR) nnm naHenn ynpasneHnsa C BCTPOEHHbLIM ANC-

nneem (cepua SSA).

+ BCTPOEHHbIN WyHTVPYIOWNA KOHTAKTOP.

OyHKLMM 3aWUThl

- 3allKTa OT Neperpy3Ku no Toky;

+ 3alyMTa OT Nepekoca, 0bpbiBa 1 HEMPaBWIbHOM NOCNefoBaTeNb-

HOCTU das3;

« 3almTa oT neperpesa;

+ 3almTa OT 3aTAXKHOro MycCKa.

TexHnueckune XapaKTepucTtukn

YcTporncTtea nnaBHoro nycka Emotron cepum TSA

Markne nyckatenu TSA — 3TO TMPUCTOPHbIE YCTPOWCTBA, MCMNOSb3YH0-
L1e NepefoByto TeXHONOMMIO KOHTPOIA MOMEHTa MPK MyCKe U OCTaHO-
BE NeKTPOABMraTeNA. YNpasiAaa HanpaxeHem B Kaxjon dase, MArkme
nycKaTenn CyLeCTBEHHO CHUXAIOT MYCKOBbIE TOKM, YTO obecneynsaet
Hanbonee yaobHble 1 6e30MacHble PEXMMBI MYCKa U OCTaHOBA SN1EKTPO-
ABWraTena, a Takke NpoafieHre CPoKa Cy<0Obl CUCTEMbI VI SKOHOMMIO
3NEKTPOIHEPT NN,

Markve nyckatenu cepum TSA LWMPOKO NPUMEHAIOTCA ANA MYCKa U KOH-
TPONA HAaCOCOB, BEHTUAATOPOB, KOMNPECCOPOB, BO3AYXOAYBOB, APO6W-
= A

TOK,
M.
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mmn - [IpAMON nyck s TNaBHbIN Nyck
3Be3/a-TPEYrONbHNK s YNDaBNIEHVIEM MOMEHTOM
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Puc. 1. [Juaepamma cnocobos nycka acuHxpoHHo20 08ueamers

o

NOK, CMeCUTENEN U T. Aa.

DyHKUMKM ynpaBneHus

Pa3roH/0CTaHoOB C KOHTPONEM MOMEHTa/TOKa/HanpAXeHWA.

TONYKOBLIV PEXINM.

PaboTa Ha NOHVIKeHHbBIX CKOPOCTAX.

ABTonepe3anyCK A71A BCEX CUIMHANOB B Clly4ae HeMCnpaBHOCTH.

YHMBEpPCanbHble BXOAbI/BbIXOAb, 4 LMGPOBLIX MPOrpamMmmpyemblx
Bx0fa, 1 aHanoroBsbIi BbIXOS.

3 nporpaMmmmpyembix pene.

YHpaBﬂeHme OT aHaNoroBoOro Bxoa.

4 Habopa NapameTposB.

Hanuuune Bxoga ansa nogkntoderunsa PTC gatyumka.

(DyHKLl,VIVI 3alWNTbl N KOHTPOJIA OT:

- Meperpesa Asuratena/mMarkoro nyckatens.
- [Neperpy3kin/Henorpy3Kkn MexaHvmMa (Hanpumep, Cyxomn xom).
[ncbanaHca das.

- [lepeHanpsxeHus.

+ CHUXEHWA HanpskeHNA.

+ 3aKNVHUBaHNUA POTOPa.

+ MpeBbilWeHrA 3a4aHHOro YKca NyCKOB B Yac.

- TponaaaHvis ¢pasbl Ha BXOAE U BbIXOE.

TexHn4veckne xa PaKTeEPUCTUKN

Tun YN TSA
Tun YN ESR 55A HoMMHanbHaa MOLWHOCTb no 1000 kBt
HomunHanbHaa MOWHOCTL 5,5-75 kBt 15-500 kBT MuTaiolLee HanpsxkeHne 380B/690B
[MnTatowee HanpaxeHwe 380 B 380 B HOMMHanNbHbIM TOK 0o 960 A
HOMMHaNbHbIN TOK 11-150 A 30-1000 A CreneHb aunTl P20
CTeneHb 3auThl IP20 IP20




Huskoe HanpAa»xeHne

MpumeHeHmne TSA

Komnpeccopsl

[Mpobnemsl

PeweHue ¢ nomolybto TSA

[locTonHCTBa

BblCOKMe 3HaueHWA NyCcKoBOro ToKa npegnonara-
0T MCNONb30BaHWe NpeaoxpaHuTenel 1 kabenen
60nblIEro HoMMHana. Belcokas ¢prKcMpoBaHHanA
nnata 3a noTpebneHve sHeprmn.

YnpaBneHvie MOMeHTOM COKpallaeT I'\yCKOBOV\ TOK.

BO3MOXHO 1cnonb3oBaHvie Kabenei

1 NpefoXpaHnTeNein MeHbllero pamepa.
CoKpallleHe pacXoA0B Ha 3NeKTPOIHEPr 1o
1 YCTaHOBKY.

BblCOKMI HauanbHbI MOMEHT ABUratena npusoanT
K BO3HUKHOBEHWIO MeXaHWYeCKowm Harpyskun
Ha ABMratene N ToaHCMUCCK KOMIMpeCCcopa.

YnpasneHine MoMeHToM 06eCrneurBaeT nnasHble
MYCKM, KOTOPBIE CHUMXKAKOT MEXaHUYECKYIO Harpy3Ky.

CHWXeHVie pacxofoB Ha 06CNyKMBaHMeE,
MeHblUee BpemaA NPOCTOA W yBENNYEHHbI
CPOK CN1y>KObl 060PYAOBaHNSA.

KOMﬂpECCOp NOBpeXAaeTcA npu nonagaHmnmn
YKMAKOrO XflaflareHTa Ha ero BMHTOBOM poTop.

INEKTPOHHbI MOHUTOPWHT HArpy3KM Ha Bany
Cpa3y 0bHapyxMBaeT neperpysky
11 aBTOMATUYECKM BbIKMIOUAET KOMMPECCOP.

[pefoTspallaoTca NoBpexaeHns,
UTO COKpalLaeT pacxofbl Ha 0bCyXMBaHVe
1 NPOCTOMN.

Bo3HWKaloT NoTepu aHeprum, Koraa KOMNpPeccop
paboTaeT 6e3 Harpy3ku.

DNEeKTPOHHbIN MOHUTOPUHI Harpy3Ku Ha Bany
Cpa3sy O6HapyKMBAET CHIKEHME Harpy3Ku.
[Mpwv 3Tom oTNpaBnAeTcA NpeaynpexaeHue
NN OCYLLECTBNAETCA OCTaHOB KOMMPECCopa.

OnTYMM3aUMa SKCNyaTaumm U CHKeHne
sHepromnoTpebneHws. YeenuueHme cpoka
cnyx6bl 000pYyAOBAHMA.

He3ddeKTVBHOCTL TEXHONOMMYECKOro NpoLiecca,
Hanpumep, 13-3a 0bpbiBa PemHs, GII0KMPOBKM
bUNBTPa UK HEMOHOTO OTKPLITVA KNanaHa.
BO3HMKAIOT NOTEPY SNEKTPOIHEPTUN U U3NNLLIHAS
Harpy3ka Ha obopyaoBaHve.

BeHTunATOpPDI

[Mpobnembl

DNEKTPOHHbIN MOHUTOPWHT HArpy3KmM Ha Basny
OTNpaBnsAeT npefynpexaeHme niv ocyLecTsnaet
OCTaHOB KOMMPECCopa Npyu BbIXOAE Harpy3ku

3a yCTaHOB/EHHbIe npegesbl. Tekylas Harpyska
MOXeT 0TobpaxaTbCs, Hanpumep, depes Profibus.

PeweHue ¢ nomouybto TSA

ONTYMU3aLMA SKCMTyaTaumm U CHKeHne
sHepronotpebnenus. MpeaynpeantensHoe
NENCTBME COKPALLAET NMOBPEXAEHUSA U MPOCTOMN.

[locTonHcTBa

BblcOKMe 3HaueHWA NyCcKoBOro ToKa npepanonara-
0T UCNONb30BaHWe NpeaoxpaHuTenell 1 kabenen
60bLIEro HOMMHaNa.

YnpaBneHve MOMEHTOM B pexunmMe nycKa Ana mexa-
HI3MOB C KBaAPATUYHOWM Harpy3KOM 3HaYNUTENbHO
COKpaLLaeT NyCcKOBOW TOK.

Bo3moxHO 1cnonb3oBaHve kabeneit v Npenoxpa-
HUTenen meHbwero pasmepa. CokpalleHve pacxo-
[1OB Ha NEKTPOIHEPI IO 1 YCTAHOBKY.

BbICOKMI HaYanbHbI MOMEHT ABMraTens
NPUBOAUT K BOSHMKHOBEHMIO MEXaHWNYECKOM
Harpysku Ha Aswuratesne, TPaHCMUCCHM U Hacoce.

YnpasneHne MOMEHTOM B PeXVMe Nycka ANa mexa-
HM3MOB C KBalpaTUYHOW Harpy3koi obecneurisaer
MAaBHbIe NYCKM, KOTOPbIE CHUXKAIOT MEXaHNYECKYt0
Harpysky.

CHUWXeHVie pacxooB Ha 06CNyKMBaHME,
MeHbLUEe BPEMSA MPOCTOS 1 YBENNUEHHbIN
CPOK Cry»K6bl 060PYAOBaAHNA.

INpwv 0CTaHOBE HacoCa NPOUCXOLANT
rMAPaBANYECKN yaap, a Ha TPyObl 1 KnanaKbl
OKa3blBaeTCA MexaHnyeckas Harpyska. Tpebytotca
[OPOroCTOALLME KNanaHbl C 3N1eKTPONpPUBOLOM.

Ynpasnexune MOMEHTOM obecneyrsaeT nHenHoe
yCKOpeHe 1 TopmoxeHue. CHxeHne BO3AencTsmA
Ha 060pYAOBaHVE 1 OTCYTCTBME HEOOXOAUMOCTH
MCMOMb30BaHNMA KNanaHoOB C 3N1eKTPONPUBOLOM.

CoKpalleHvie pacxofos Ha 06CnyKmBaHmne
1 NPoCTO. CHUKEHVE PACXOOB Ha YCTaHOBKY.

Cyxas paboTa Hacoca 1 KaBuTauuWA NprBoAAT
K NOBPEXAEHWIO ¥ MPOCTO 000PYA0BAHUS.

DNEKTPOHHbBIN MOHUTOPWHT Harpy3Ki1 Ha Bay
oTNpasnsAeT nNpefynpexaeHme nnm ocyuecTenaet
OCTaHOB HACOCa NPU BbIXOAE Harpy3KM 3a yCTaHOB-
NeHHble npefentl. Tekyuas Harpyska MoxeT
oTobpaKaThCa, Hanpumep, Yepes Profibus.

[pepoTBpaLLaloTCA NOBPEXAEHA,
UTO COKpallaeT pacxofbl Ha 00CyKMBaHVe
1 NPOCTOMN.

yﬂpaBJ’IeHl/Ie YPOBHAMM MyCKa N OCTaHOBa AOJTIXKHO
OCYLUeCTBNATbCA MO aHaNOroBbIM CrHanam.

[lyTbeBoW BEHTUNATOP/AbIMOCOC

Mpobnemsl

AHaNoroBbIN faTYMK MOXHO NMOAKMIOUNTb
HenoCcpeACcTBeHHO K NyckaTtesnto As14 yrnpasneHna
YPOBHAMK MyCKa 1 OCTaHOBa.

PeweHne c nomolybto TSA

yﬂpOU.leHMe YCTaHOBKWM N CHMXEeHWE
KanuTanbHbIX 3aTpaT 6narouapﬂ OTCYTCTBUIO
BHeUWHero KoOHTpoaepa.

[locTonHCTBa

Bblcokne 3HaueHus MyCKOBOro TOKa npeanonara-
0T NCMONb30BaHVe rlpe,uoxpaHMTene% 1 kabenei
60/bLIEro HOMMHANa.

YHpaBneHme MOMEHTOM 3Ha4nNTENTIbHO
COKpallaeTt ﬂyCKOBOM TOK.

BO3MOXHO MCMOMb30BaHe Kabenei 1 npefoxpa-
HuTenei MeHblero pasmepa. CokpalyeHme pacxo-
JIOB Ha 3NEKTPOSHEPTUIO 11 YCTAHOBKY.

BbICOKMI HauanbHbIi MOMEHT AABUraTeNsa NPUBOANT
K BO3HWUKHOBEHMIO MEXaHUUYECKOW Harpy3Kn Ha ABK-
ratene v TPaHCMUCCUY BEHTUAATOPA.

YnpasneHne MOMEHTOM obecrneyrBaeT nnaBHble
MYCKM, KOTOPbIE CHUXAIOT MeXaHNYEeCKYIo Harpy3Ky.

CHWXeHVie PacxofoB Ha 06CNYKMBaHME,
MeHbLUEE BPEMSA MPOCTOS 1 YBENNUYEHHbIN
CPOK Cry»K6bl 060PYyAOBaHNSA.

He3ddeKTVBHOCTL TEXHONOMMUECKOro NpoLiecca,
Hanpumep, 13-3a 0OPbIBa PEMHS, 3aCOPEHNS
bUNBTPa UK HEMOHOTO OTKPLITKA KNanaHa.
BO3HMKAIOT NOTEPY SNEKTPOIHEPTUN U U3NNLLIHAS
Harpy3ka Ha obopyaoBaHve.

DNEeKTPOHHbIN MOHUTOPUHI Harpy3Ku Ha Bany
OTNPaBnAeT NpeaynpexaeHne nnm ocywecTenaeT
OCTaHOB [yTbEBOTO BEHTUATOPA NPK BbIXOAE
HarpysKku 3a yCTaHOBMIEeHHble Npeaensl. TekyLas
Harpy3ka MoxeT oTobpaxaTbca, Hanpumep,

yepes Profibus.

OnTUMM3aLMs SKCTTyaTalnm U CHIKEHVE
sHepronotpebnenws. MpegynpeantensHoe
NIeNICTBME CHIKAET BO3MOXKHOCTb MOBPEXAEHNI
11 COKpaLIAeT Bpems npoCTos.



Hunskoe HanpAXeHne

I YnpaBneHue

Npeo6pasoBaTtenn yactotbl Grandrive

Cepun PFD80 n PFD85

Mpeobpasosateny yactoTbl Grandrive co3faHbl AN ynpasneHns Tpex-
GasHbIMU aCUHXPOHHbBIMY ABMIATENAMM C HanpsXeHvem nuTanua 380
B. YcTporncTtea gaHHOWM cepur 0bnafatoT WnpoKMMU GYHKLMOHANBHbBIMK
BO3MOMHOCTAMM 1 NO3BOMAIOT MMOKO HacTpameaTb CUCTEMY ASA BbIMOI-
HeHWA HeoOXOAVMBIX YCIIOBMIA paboThI.

B npeobpa3oBatensx 4acToThl OblfIo BHEAPEHO HOBENLLIee MPOrpamMmHoe
obecneueHue, pazpabotaHHoe MHxeHepamu KomnaHun ALJ1. bnaroga-
pA BCTPOEHHOMY UHTepdelicy RS485 npeobpa3oBaTeny 4YacToTbl 1erko
WHTErPUPYIOTCA B CIIOXKHbIE CMCTEMbBI aBTOMATU3aLUMK C BO3MOXHOCTbIO
ancneTyepursaLmm TeXHONOrMYeCckoro npouecca.

Ha naHenu ynpaeneHvsa npeobpasosateneit yactotel cepun PFD85
BCTPOEHHbIN NOTEHUMOMETP A8 ObICTPOro M3MeHeH A 3aAaHHON YacTo-
Thl, KOTOPbIV TaKXXe MOXHO MCMONb30BaThb AN1f HACTPOWKM NapamMeTPOB.

Bce npeobpazoBaTenu 4acToTbl MMeT BCTPOeHHbIn EMC-dunbtp, uto
MO3BONAET BHEAPATb WX B CUCTEMSBI, rae HeoOXOOUM HU3KWUIA YPOBEHb
SNEKTPOMArHUTHBIX OMEX.

3a4acTylo B MPYBOAE MOryT BO3HWMKaTb PE30HAHCHble ABMEHUA MPW
paboTe Ha HEKOTOPbIX YaCcTOTax, YTO MPUBOAMUT K Pa3pyLieHuio obopy-
nosaHuA. Npeobpasosatenn yactotsl Grandrive PFD80 n PFD85 nmetoT
GYHKUMIO MPOMYCKaHKA YacToThl (BO3MOMXHA YCTaHOBKA [0 2-X 4acToT),
UTO NO3BONAET N30EXaTb BbILEYNOMAHYTYIO MPobaemy.

./

BEPXHUI ypOBEHb
4acToTbl NPOMyCKaHNA

A\ 4

P>

HUXXHWI ypOBEHb
4acToTbl NPOMNYCKaHWA

Y

b

L
3afaHue CKopocTn

Puc. 2. Yacmoma nponyckaHus

TexHnueckre xapaKTeprCTUKK

MpvmeHeHne obujenpombiLneHHoe
HomnHanbHas MOLWHOCTb no 710 kBt
MuTatolee HanpaxeHne 3808

BbixogHas yacToTa 0-600 'y

CTeneHb 3awnThl P20, IP54

ORANDRIVE

0"
op o
- n [

DyHKUMKM ynpaBneHus

KomneHcaumsa CKoNbXeHuA.

DyHKUMA aBTONEpEe3anycKa.

BcTpoeHHbI TOpMO3HOW 610K ([0 22 KBT)

Bctpoertbin MAL-perynatop.

MOHUTOPWHT Harpy3Ku.

BctpoerHbliin EMC-punbTp.

OyHKUMA NPOMNyCKaHUA YacToThl (ANA NpefoTepalleHus
BO3HNKHOBEHMSA MEXaHNYECKOro pe3oHaHca B MpuBose).

OyHKUMA «CRALWLMI pexmmy.
NHTepdeiic RS 485.

OyHKUWA «PaboTa Ha MedneHHOM CKOPOCTY.

OyHKUMA «MHOrocTyneHyaTasa CKOPOCTbY.

DyHKUMA «[IMHaMUYeCKoe TOPMOXKEHNE Nepes] MyCKOM.

yyﬂy‘JLUGHHaﬂ CnCTEMa OXNaXAEHWA: pasfeneHne 3N1eKTPOHHbIX
KOMMOHEHTOB 1 BO3QyXOBOAOB paAnaTtopa. [NoBblleHHas Hagex-
HOCTb KOHAEHCATOPOB, TPAH3NCTOPOB 1 pene.

(DyHKLLI/Iﬂ npeodonieHrAa NpPpoBasoB HaMpPAXeHNA.

Bnarofapa ¢yHKUMKM «PaboTa Ha MEeAneHHOW CKOPOCTW» Mpuv Mycke
1 NPU OCTaHOBE, C MOMOLLbIO MPUMEHEHNSA NPeobpaszoBaTenell YacToThl,
MOXHO peanr3oBaTh 3aflaHHbIN anroprUTM paboTbl MexaHW3Ma.

curHan
Ha nyck
Bpema
H L
yacToTa
3HaueHve : : :
Me[IeHHON: : :
CKOPOCTK : : : Bpemsa
: H H »
Bpema paboTbl 3Tan
Ha MeJIEHHON  ycKopeHus
CKOpOCTK

Puc. 3. Paboma Ha medneHHoU ckopocmu



Huskoe HanpAa>xXeHne

NMpeo6pasoBaTtenn yactotbl Emotron

Cepusa FDU 2.1

Cepwis npeobpaszosateneit FODU 2.1 NGD (New Generation Drive) pas-
paboTaHa cneynanbHO ANA YNpaBfieHWAa Hacocamu, BEHTUAATOPaMY,
Komnpeccopamvt 1 Ap. BO3MOXHOCTb PaboTbl C IMHENHBIMI Harpy3Kamu.
MocneposatenbHaa U UHTYUTUBHO MOHATHaA CTPYKTYpa MeHIO C BO3MOX-
HOCTbIO MPUMEHEHNA MaKPOCOB AenaeT BBOZ B IKCMUTyaTaLMio 1 yrnpassne-
HVe NPOCTbIM 1 ObICTPBIM.

MprmeHeHne npeobpasosatenein cepun FDU 2.1 paeT BO3MOXHOCTb
perynMpoBKM CKOPOCTY [iBUraTeNA 1, COOTBETCTBEHHO, CHVMKEHMA NOTPe-
BnAemMoi MOLLHOCTH, a TakKe obecneurBaeT NnagHyto paboTy obopyaosa-
HWA B peXMMaXx MyCcka 1 OCTaHOBA, YTO B CBOIO OYepefib YBEINUMBAET CPOK
CNy6bl 060PYAOBAHMIA 1 CHUXKAET CTOMMOCTb OOCTYKMBaHWA.

>

OCTaHOB MO neperpyske === HOpMaJibHasaA Kpusasa paGOTbI Hacoca
------ npeaynpexaeHne o neperpyske

AO0MyCTUMOe OTK/IOHEeHNEe

—— npeaynpexaeHue o He[orpy3Kke

Harpyska

= OCTaHOB Npw HeJorpy3Ke

CKOpOCTb >
Puc. 4. [Juazpamma Hazpy3ku
Bce OTKNOHEeHMA OT HOPManbHOrO peXxrma PaboTbl OICTPO GUKCHPYIOT-
CA Ha BCeM Avana3oHe CKopocTel bnaropapsa QyHKUMUM onpeaeneHms
anarpammbl Harpyskm (nateHT EP 05109356).

Mpeobpazosatenyt FDU 2.1 BLINOMHATCA B METalNIMUECKOM Kopryce
IP54 nna mowHocTten o 11 kBT, [1na mouwHocTen ot 11 go 132 kBT BO3-
MOHbI CMONHEHMA Kak B IP54, Tak 1 B IP20. YcTpoicTea 6onbluelt Mol
HOCTM UMEIOT MOAYNbHYI0 KOHCTPYKUMio (IP20), cocToAwyto 13 oTaenb-
HbIX CLUIOBbLIX MOZyneln 6e3 obbeanHeHNA No 3BEHY NOCTOAHHOIO TOKa.
Kaxablii MOAynb BKMOUaeT B Cebs BbINPAMUTENbHbBIA 1 MHBEPTOPHLIN
610K, ApOCCenb MOCTOAHHOIO TOKa, ObICTPOAENCTBYOLME NPeAoXpa-
HUTENN, BEHTUIATOP OXNaXKAEHWA 1 COOTBETCTBYIOLLYIO CUCTEMY YrpaB-
neHuA. Takaa cxema obecrneunBaeT HEMPEB3OWAEHHYI YCTOMUMBOCTb
CUCTEMBI K BO3MOMHbIM OTKa3am OTAeNbHbIX ee 371eMeHTOB. YA06CTBO
MOHTaXa W Hanagky NO3BOMAET B KpaTyanwme CPOKM YCTaHOBUTL Npe-
obpa3oBaTesib MOLHOCTbIO A0 3000 KBT.

Onuun

TopMo3HOI 610K C pe3ncTopamn — onuwms Aia oNTMManbHOro
TOPMOXEHWSA BbICOKOVMHEPLIMOHHbBIX MEXaHU3MOB (IbIMOCOCHI,
[YTbeBble BEHTUNATOPbI).

NHTepdeitcol RS232, RS485, Ethernet, npoTokonsl Modbus,
Profibus, DeviceNet.

[natbl ynpasneHunsa ¢ nokpoitnem ana KHC.

Bxop ona nogknmouerus PTC gatuvika.

MaHenb ynpasneHusa ¢ Bluetooth.

MaHens ynpasnenua c Wi-Fi.

Vicnonb3oBaHne Mpeobpa3oBatena YacToThl ANA YNPABAEHUA PaCXo-
[IOM BMECTO OTKPbITMA 1 3aKPbITUA KNanaHOB MO3BOMAET 3HAUYUTENbHO
SKOHOMWUTb 3HEepPruto. PUC. 5 NokasbiBaeT, KaKoM SKOHOMUK Bbl MOXeTe
[00UTBbCS, CHU3MB CKOPOCTb BEHTUAATOPA MW Hacoca Ao 75 %.

4

00 %—

I nasnetHuve
JHeprua

75 %—

56 %—
42 %—

Puc. 5. CpasHumensHas 0uazpamma pexumos pabomsl Hacoca

QyHKUMN yrnpaBneHusa

+ YeTblpexcTpouHas naHenb ynpasneHus ¢ pycudULUMPOBaHHbBIM MEHIO.

+ Yacbl peanbHOro BpemeHu.

+ QyHKUMA ynpaBneHna rpynmon 4o 7 HaCOCOoB.

+ BO3MOXHOCTb MCNONb30BaHMA CbEMHOW NMaHeNw
[NA KOMMPOBaHKA NapaMeTPOB.

+ Bo3MOXHOCTb OTOOpaKeHWA NapameTpoB
B eAVHMLax npouecca (6ap, M/c 1 ap.).

+ BctpoerHbin MNO-perynatop.

+ MOHWTOPWHF HarpysKku.

+ BcTpoeHHbin EMC-dunbtp.

« OyHKuMA JleTAwmin nyck.

+ OyHKUMA «CRALLMA peXXM».

+ BcTpoeHHbit nHTepdenic RS485.

- Mpotokon Modbus RTU.

+ BcTpoeHHbI B MnaTy ynpasneHusa BXOA UCTOUYHMKA
pe3epBHOro NUTaHNA 24B.

+ QyHKUMA «PeXxrM noxapar.

TexHnyecKye xapaKkTepuUCTUKM

MpumeHeHne LINA LEeHTPOOEXKHbBIX MEXaHN3MOB
HoMMHanbHaa MOLWHOCTb no 3000 kBT

MnTatollee HanpaxeHne 380 B/690 B

BbixofHas yacToTa 0-400 Ty,

CreneHb 3aWnTbl IP54,1P20



Hunskoe HanpAXeHne

Cepua VSX

Mpeobpazosateny yactoTel Emotron cepun VSX — abdekTnBHOE pelle-
HVe AnA ynpaeneHua TpexdasHblMy aCHXPOHHBIMY ABUrATENAMM U BU-
raTensmm C NOCTOSHHBIMM MarH1Tamu. [peobpazoBaTeny 4acToTbl Cepum
VSX OTANYaIoTCA KOMNAKTHBIMK rabapuTamil, OCHaLLieHbl MaHebio yrnpas-
NeHWA co BCTpoeHHbIM LCD-arcnneem ana ynoOHOM HaCTPOMKM 1 KOHTPO-
N1A NapaMeTpoB npoLjecca.

Onuun
- [Mnata Profibus DP;
- [lononHuTenbHada nnata pene;
- [nata noaknyeHna abconoTHOro 3HKOAEPA;

« KomnnekT ana MoHTaka naHenu Ha asepu LLlKad)a.

OcCHOBHble npenmyuiectea

+ ONTVMM3NPOBAHHAA KOMMAKTHadA KOHCTPYKLKA [14;

- B/l ynpaBneHue, BEKTOPHOE ynpasneHne 6e3 06paTHOM CBA3N;

BCTpOEeHHbIn TOPMO3HON 6NOK;

BctpoeHHbin EMC-dunbTp;

BctpoerHbin MW [-perynatop;

OyHKUMA J1eTAWMA NyCK»;

OyHKUMA «CRAWm pexnm.

3awmTHoe MoKpbITME Mniart,

3d)d)eKTI/\BHaﬂ CNCTEMA OXNaxXaAeHWA 1 NOBbllWeHHaA HaeXHOCTb
6narogapﬂ He3aBKCHMOW KOHCTPYKUWMW BO34YXOBOAQ,

KackagHoe ynpaeneHve (Nogaepkka ynpasneHusa Ao 5 HaCOCOB).

TexHuueckne XapaKTepnUCTNKnN

oo,

G| aceres

Tun MY VSX
HoMM1HanbHas MOLHOCTb [lo 22 kBT
NuTatowlee HanpaxeHve 380 B
BbixoaHas yacToTa 0-600 'y
CreneHb 3aluThl IP20



Huskoe HanpAa»xeHne

Mpumenenne FDU 2.1, PFD85 n PFD80

Hacocbl

Mpobnembl

PeleHuve ¢ nomoubio FDU 2.1, PFD80/85

[locTonHcTBa

[pwn ocTaHoBe B pe3ynbTaTe BO3HNKHOBEHMA
MMAPABANYECKOro Yaapa HacoC MOBPEXAAETCA.
Tpy©bl, KnanaHsl, NPOKNaAKK, YNIOTHEHWA noasep-
ralTCA 3HAUMTENbHBIM MEXAHMYECKNM Harpy3Kam.

OCTaHOBbI B MIABHOM JIVHEMHOM peXxunmMe 3alim-
LAI0T HacoC. HeT HeobxognMmMoCT NCMOb30BaTb
NIOPOrocTosALIMe KnanaHbl C 1eKTPONPYBOAAMM.

CHUXeHVie SKCMTYTalUMOHHBIX PACXOA0B ¥ COKpalLe-
H1e BPEMEHN NMPOCTOS. YBENMUEHME CPOKa CI1yKObl
06opyaoBaHua. MeHbluas CTOUMOCTb MOHTaXa.

Ocapok npunnnaeT Kk pabouemy konecy

npwv paboTe Hacoca Ha HU3KOM CKOPOCTU UK

NPK HAXOXKAEHUM HacoCa B HEMOBVKHOM COCTOS-
HUK. MPOV3BOANTENBHOCTb HACOCA YMEHbLIAETCA.

DyHKLMA aBTOMATUYECKOrO MPOMbIBA HACOCa
N03BOMAET HACTPOWTL €0 Ha PaboTy Ha NOHOM
CKOPOCTY B TeYEHME ONpPeAeieHHOro BpemeHu,
a 3aTeM BO3BPATUTb B LUTATHbIN PEXMM PabOTHI.

[03BOAAT NPUHATL MEPSI, NpeaynpexaatLme
BbIXOZl 060PYA0OBaHNA 13 CTPOA. [poaneHme
CPOKa CIybbl Y CHUXEHME BPEMEHM MPOCTOS.

[Buratens nponomkaeT paboTaTb Ha Tex xe 06opo-
Tax, HECMOTPA Ha M3MeHeHMe NoTpebHOCTY B f1aB-
neHnn/pacxoe. T NPUBOANT K NMOTEPAM SHEPTN
11 NOBbILWEHWIO Harpy3ku Ha 06opyaoBaHme.

OyHKuna MNI-perynnposaHma NOCTOAHHO NOA-
LepxmnBaeT Tpebyemblii ypoBEHb CKOPOCTU. MOXHO
aKTUBMPOBATb Takxke GYHKLUMIO «CRALWNA pexmnm»,
Korga paboTa ABumratens Hacoca He TpebyeTcs.

OnTUMK3MpPOBaHHOE SHepronoTpebneHue
1 NOBbILUEHVIE MPOW3BOANTENBHOCTU.
CokpalleHyie pacxofoB Ha 0bCyXVBaHMeE.

lMpouecc HeaddeKTMBEH BCeCTBINE, HanpumMep,
3acopeHua Tpy6bl, He MONHOCTBIO OTKPLITOrO
KnaraHa vnm 13HOLWeHHOro pabouero Kosneca.

Mwukcepbl

Mpobnemsl

DyHKUMA 3aLLUTHI BbICTPO OOHAPYKUBAET OTKIIOHE-
HWe OT WTAaTHOrO YPOBHS Harpy3Ku. BoinaeTcs
npeaynpeanTensHoe CoobUieHNe Um akTvBm3m-
pyeTcs npoueaypa 6e30MacHoOro 0CTaHoBa.

Pelenve ¢ nomoubio FDU 2.1, PFD80/85

ONTYMU3NPOBAHHBIV PEXVMM SKCMTyaTaLnu.
[103BONAIOT NPUHATL MePbI, NPeAynpexaaoLve
BbIXOf, 060pyA0BaHNA U3 CTPOA. [oTepb
INEKTPO3IHEPTUN HE BO3HMKAET,

COKpaLLaeTca Bpems NpoCTon.

[locTonHCTBa

113-3a 1AM BEHTUNATOP BPaLLAETCA B HEMPABUIbHOM
HamnpaseHVN. 3amnyck COMPOBOXAAETCA BbICOKAMM
MVKOBBIMY 3HAUEHMAMM TOKa 1 MEXaHUYECKON
Harpy3Kon. 3T0 MOXeT NPUBECTU K NeperopaHnto
npeAoXpaHnTenei 1 BbIXOLY 13 CTPOA BEHTUNATOPA.

OyHKUMA JleTawnir nyck» obecneymsaeT nogxeat
BPALLeHWA ABUraTeNs B TEKYLIEM HaNpaBneHun

C TEKYLWMM 3HauYeHrem CKopoCTy. Bnocneactanm
OHa NOCTEMNeHHO NOHMXAETCA 10 HYNIeBOM,

nocsie Yero HauMHaeTcA BpalleHe BeHTUAATopa
B NPaBWIbHOM HaMpaBiEHNN.

CoKpallieHvie NPOAOMKNTENBHOCTY LIMKNA 3anycKa.
YBennueHve Cpoka Ciy6bl 060pyA0BaHMA
1 CHUKEHWE BPeMeHV NPOCTOA.

Perynuposka aaBneHuna/pacxoga ¢ NOMOLLbIO
3aiBMKEK NPVBOANT K 3aBblLEHHOMY SHEpronoTpe-
61eHMI0 1 3HOCY 0O0PYAOBAHMA.

ABTOMaTM4YeCKasA PerynmpoBKa faenenHunsa /
pacxofa C MOMOLLbIO M3MEHEHWA CKOPOCTU ABUraTe-
N5 obecneynsaeT bonee TOYHOE YrpaBieHue.

OnTMKM3aLUMA SHEPronoTPEBIEHNA 1 CHIKEeHNe
BO3eMCTBUA Ha 0bOpyAOBaHNE.

[lBuratens NpoaosxaeT paboTaTtb Ha Tex ke 060po-
Tax, HECMOTPA Ha M3MeHeHK e NoTPpebHOCTY B aBne-
HUW/PACXofe. ITO NPUBOANT K NOTEPAM SHEPTN

11 MOBBILWEHWIO Harpy3k1 Ha 06opyaOBaHKe.

OyHKuna MNO-perynrpoBaHva NOCTOAHHO NOAAeP-
XKUBaeT Tpebyemblin ypoBeHb cKopocTu. DyHKUMA
«CMALLEro pexrma» no3BonaeT aBToOMaTNYeCKu
OTKIIIOUNTD [iBUraTENb, EC/V ABIEHNE U PACXOZ
B CMCTEME HAaxOAMTCA Ha 33[laHHOM YPOBHE.

OnTUMK3MpPOBaHHOE SHepronoTpebneHue
1 NOBbILIEHHAA MPON3BOANUTENBHOCT.
CoKpallieHrie pacxofoB Ha 06CNyKMBaHME,

HenpoussoauTensHasa paboTa TeXHONOrMYeCKOro
060pyA0BaHNA, HANPUMEP, BCIEACTBIE BNIOKMPOBKN
GUNbTPa, HEMOHOTO OTKPLITVA 33ABMKKMA MW
00pbIBa PEMHA.

[bIMOCOChI/ Ay TbeBble BEHTUNATOPbI

Mpobnembl

DyHKLMA 3aLWMTbl ObICTPO OOHAPYKMBAET OTKNOHE-
HWe OT WTAaTHOrO YPOBHS Harpy3Ku. BoinaeTcs
npenynpeanTenbHoe COOBLLEeHNE UK aKTUBU3NPY-
eTcsA npoueaypa 6e30MacHOro 0CTaHoBa.

PeweHwe ¢ nomolybio FDU 2.1, PFD80/85

ONTUMU3MPOBAHHBIN PEXMUM 3KCMTyaTaumn. [1o3so-
NAT NPUHATL MEPbI, Npeaynpexaatoline BbiXos
0bopyfoBaHMA 13 CTPoA. [oTepb 3n1eKTPO3IHePrn
He BO3HMKaET, COKPALLAETCA BPEMA MPOCTOA.

[locTonHcTBa

113-3a TATM BEHTUAATOP BPALLAETCA B HEMPaBUIIb-
HOM HanpaeneHun. 3amnyck CONPOBOXAAETCA BbICO-
KMMM MKOBBIMK 3HAUEHVAMM TOKa U MEXAHNYECKOW
HarpysKow. 3T0 MOXeT NPUBECTU K NeperopaHmnio
NpeaoXpaHuTenen 1 BbIXOdy 13 CTPOA BEHTUNATOPA.

OyHKUMA JIeTAWLMIA NycK» obecneurisaeT Noaxsat
BPaLLeHWA ABMraTeNa B TeKyLleM HarnpasBneHun

C TEKYL|MM 3HaUYeHNEeM CKOpOCTH. Bnocneactaum
OHa NoCTeneHHO NOHMXAEeTCA [O HyNEeBOWN,

nocrne Yero HaYMHaeTCA BpalleHne BeHTUAATOPa
B NPaBWIbHOM HanpaBieHNN.

CokpallieHrie NPOAOMKNTENBHOCTY LIMKNA 3anycKa.
YBenuueHve cpoka Cy»xobl 06opynoBaHNA
1 CHVKEHVIE BPDEMEH W MPOCTOA.

PerynvipoBKa AaBneHws/pacxofa C noMoLbio
3a[1BVKEK MPUBOANT K 3aBbILIEHHOMY SHEpronoTpe-
61EHMI0 1 M3HOCY O60PYA0BaHNA.

ABTOMaTWYECKan perynmpoBKa gaenequs /
pacxofia C NOMOLLbIO M3MEHEHNS CKOPOCTY [1BN-
ratens obecneymsaet 6osee TOUHOE YrNpPaBeHve.

OnTUMM3aUNs SHEPTONOTPEBIEHNS U CHIKEHVE
BO37eNCTBIA Ha 060PYAOBaHNE.

[lBuratens npofonxaeT paboTaTh Ha Tex e 0bopo-
Tax, HECMOTPA Ha V3MeHeHVie NoTPebHOCTH B AaB-
neHun/pacxofe. T0 NPUBOANT K NMOTEPAM SHEPTUN
1 NOBBILUEHWIIO HAarpy3KK Ha 0bopyaoBaHue.

OyHKuna MNI-perynnposaHma NOCTOAHHO NOAAEP-
XuBaeT Tpebyemblil ypoBeHb CKOpoCTU. DyHKLWA
«CMALEero pexrma» No3BonAeT aBTOMaTUYECKM
OTKJIIOUNTL ABUTaTeNb, €CV AaBNEHNUE UV PACXOL
B CMCTEMEe HaXOAWTCA Ha 3ajaHHOM YPOBHE.

ONTYMU3NPOBaHHOE SHepronoTpedneHve
1 NOBbILEHHAA MPOU3BOANUTENBHOCTD.
CoKpallleHvie pacxofjos Ha 06CyKMBaHMe,

HenpowssoantenbHas paboTa TEXHOMOTMYECKOrO
0b0pyn0BaHWA, HanprMep, BCieaCTBMe BNOKMPOB-
K GUNBTPA, HEMOTHOTO OTKPBITWS 3a[BUXKKM UK
obpbiBa pemHS.

Komnpeccopsl

Mpobnembl

DyHKUMA 3aLLMThI ObICTPO OOHAPYKUBAET OTKNOHE-
HVe OT WTaTHOro YPOBHA Harpysku. BoinaeTca
npenynpeanTenbHoe COOBLLEHNE UMK aKTUBU3NPY-
eTcA npoueAypa 6e30MacHoro ocTaHoBa.

PelneHure ¢ nomoulbto FDU 2.1, PFD80/85

OnTUMK3MpPOBaHHOE SHepronoTpebneHue
1 NOBbILEHHAsA MPOU3BOANUTENBHOCTD.
CoKpalleHe pacxofoB Ha 06CNyXMBaHNE.

[locTonHCTBa

KOMﬂpECCOp NOBpPEeXAaeTcA npu nonagaHmnmn
KMAKOrO XflafareHTa Ha ero BMHTOBOM poTop.

PaboTa B pexvime neperpyskir 6bICTPO 06HapyK1Ba-
eTcs, BO 36exKaH1e NoBpexAeHUs MOKHO aKTUBU-
31poBaTb 6E30MaCHbI OCTaHOB 0OOPYA0BAHUS.

YBenuueHvie Cpoka Cyk6bl 060pya0BaHus.
CHWXeHVie MaTepuanbHbIX 1 BpeMEHHbIX 3aTpaT
Ha 06CnyKMBaHMe.

YpOoBeHb AaBNEHNA BblLLE HEOOXOAMMOTO,
UTO NMPUBOANT K yTeUKaM X/TaAOreHTa, Harpyske
Ha obopynoBaHme 1 13OLITOYHOMY Pacxody BO3AyXa.

DyHKUMA obecneyeHua 3aLUuThl OOHapyXM1BaeT
OTK/IOHEHWE OT HOPMAJIbHOTO PeXKMa PaboTbl.
BblgaeTca npeaynpeamtensHoe coobujeHne um
aKTUBM3MPYeTCA NpoLiesypa 6e30MacHOro oCcTaHoBa.

T03BONAIOT NPUHATL MePbI, NPeaynpexaaloLve
BbIXO, 060PYAOBAHNA U3 CTPOA.

[loTepb NEKTPOIHEPTUN HE BO3HUKAET,
CoKpallaeTca Bpems NpoCTon.

[pw OTCYTCTBMM CKaTUA BO3AYXa ABUraTeNb
pPabOoTaeT Ha TOW e CKOPOCTU. DTO NPUBOANT
K MOTEPAM SHEPTMUM 1 MOBLILUEHNIO HArPY3KN
Ha obopynoBaHue.

Oyrkuma NA-perynmposaHyia NOCTOAHHO NOAAepP-
XKU1BaeT Tpebyemblit ypoBeHb ckopocTu. OyHKUMA
«CMALEro pexrma» No3BonaeT aBTOMATUUECKM
OTKAIOUNTL ABUTaTENb, €CV AABEHNE UM PACXOL
B CMCTEME HAaXOAMTCA Ha 3a[laHHOM YPOBHE.

OI'\TI/IMI/I?;I/IpOBaHHbII;I pexnm 3Hep|’OI’IOTpe6J’IeHVIF|
1 NMOBbIWEeHNe NPOV3BOANTENBHOCTN. COKpaLLLeHVIe
pacxonos Ha O6Cﬂy>KI/IBaHI/Ie.

HeaddekTrBHan paboTta 060pynoBaHUA 1 Hepaumo-
HaNbHbBIA PACXOA SHEPIIK, HANPUMED, 13-3a PabOTHI
KOMMpeccopa Ha «XOI0CTOM» XOfy.

DyHKUMA 3aLLUMThl ObICTPO OBHapYXMBAET OTKNOHE-
Hie OT WTaTHOro YPOBHA Harpy3Kiu. BeinaeTca
npeaynpeanTensHoe CoobLieHNe UK akTHBK3NPY-
eTcA npouenypa 6e30MnacHOro 0CTaHoBa.

OnTUMM3MPOBaHHas 3KCMyaTaums.
[peBeHTVBHOE [eNCTBYE [0 BbixOAa 0O0PYA0BaHMA
13 CTPOS. [10Tepb 3MEKTPOIHEPT N HE BO3HNMKAET,
COKpALLAeTCst BpeMs MPOCTOS.
i



Hunskoe HanpAXeHne

Cepua VFX 2.1

Mpeobpazosatenn VFX 2.1 NGD (New Generation Drive) — yH1Bepcasnb-
Hble MpeobpazoBaTeny YacToThl, pa3paboTaHHble And MPeUr3VoHHOrO
YNpaBieHna CKOPOCTbIO aCMHXPOHHbBIX SNEKTPOABUraTeNnew.

VIHHOBALMOHHAN TEXHOMOMMS MPAMOro YnpasieHns MomeHTom DTC
(Direct Torque Control) no3sonaeT MCnonb3osatb NpeobpasosaTteny
VFX 2.1 Ans ynpasneHns BbICOKOANHAMMUYHBIMU MeXaHV3Mamy, Noaaep-
XKIBAs BbICOKMM MUKOBbLIN MOMEHT Ha Manbix CKOPOCTAX, U obecrneyrsas
MIHOBEHHbI, HO BMECTe C TEM MATKWI MyCK 1 OCTaHOB.

CoyeTaHve NPAMOro yNpaBAeHNA MOMEHTOM, TOYHOTO 1 MATKOTO YNpas-
NEHNA CKOPOCTbIO, SPHEKTUBHOMO AVHAMMUYECKOTO TOPMOXEHWS AenaeT
cepuio VEX 2.1 naeanbHOM anbTepHaTMBOM JOPOroCTOAWMM CepBOMe-
XaHU3MaM.

BcTpoeHHbIl koHTponnep obecneunBaeT 3GOEKTUBHYIO SKCMIyaTalmio
3a cyeT ObICTPON afanTauMn CKOPOCTU K M3MEHEHWUAM Harpysku. [pw
MCMONb30BaHNM GYHKLMM AUHAMUUYECKOTO TOPMOXKEHWA BPeMA OCTaHO-
Ba COKpallaeTtca B 2 pasa.

ONeKTPOHHbIA  MOHUTOPWMHI  Harpy3ku HemnpepbiBHO — OTCeXuBaeT
MOMEHT Ha Bany dNeKTpoABMraTeneil Ha BCeM [Mana3oHe CKOPOCTel,
UTO MO3BONAET 0bECNeUNTb 3aliMTy MEXAHM3MOB OT aBapPUMHBIX CUTYa-

uunn (nateHT EP1772960).

Mpeobpasosatenn VFX 2.1 BbINOMAHAIOTCA B METAVIMYECKOM KOPMY-
ce IP54 ana mowHocter go 11 kBT. Insa mowHocTtent ot 11 go 132 kBT
BO3MOXHbI MCMONHEHWA Kak B IP54, Tak 1 B IP20. YcTpoiicTea 6onbluei
MOLLHOCTW UMEIOT MOAYNbHYIO KOHCTPYKLMIO CO CTeNeHbio 3awuTsl IP20,
COCTOALLYIO 13 OTAENbHbBIX CUOBBIX MOZYei 6e3 06begnHEHNA MO 3BeHy
NOCTOAHHOIO TOKa. Kaablih MOZy b BK/OYaeT B Ce0s BbINPAMUTENbHbIN
N UHBEPTOPHLIV B10K, APOCCeNb NMOCTOAHHOMO TOKa, ObICTPOAENCTBYI0-
Wre NpefoXpaHUTENN, BEHTUAATOP OXNaXAEHWA 1 COOTBETCTBYIOLLYIO
cncTeMy ynpaBneHua. Takaa cxema obecneuviBaeT HenpeB3OMAeHHYIO
YCTONUYMBOCTb CUCTEMBI K BO3MOXHbIM OTKa3am OTAE/bHbIX ee 3n1emMeH-
TOB. YAO6CTBO MOHTaXa ¥ Hanagky MO3BONSET B KpaTyallve CPoKM
yCTaHOBUTb NPeobpa3oBaTesib MOWHOCTbIO0 10 3000 KBT.

Oonuun

TopMO3HOW BOK.

Bxoa ana nogkntouenma PTC gaTumka.

KpaHoBble onuuu (6nok ynpasnexusa rpeidepom, Moayb CUHXPO-
HV3aLMV NepemelleHns, nnata KpaHoBOro NPUMEHEHNS).

lnaTa NoAKMOUYEHNS LUMbPOBOro AaTuviKa.
NHTepdeicsl RS232, RS485, Ethernet, npoTtokonsl Profibus,
Modbus, DeviceNet.

[1nata pe3epBHOro NUTaHWA.

bnok pekynepauuw.

TOpMO3HOWN BNOK C Pe3NCTOPAMM.

BogAHoe oxnaxaeHve.

JononHuTenbHoe o6opynoBaHue
AnAa npeobpa3soBaTeneil YacToTbl

DKpaHMpPOBaHHbIN Kabenb

DKPaHMPOBaHHbIN CMNOBOV Kabenb npeaHasHauyeH Ans MnodKove-
HWA 2NeKTPOoABWraTenel K 4acToTHeIM npeobpasosaTensam. MoBbilaeT
HaIEXXHOCTb 3MEKTPOMArHWTHON 3aLKTbl 0O0OPYAOBAHMA 1 KAabebHbIX
NAHNI, HAaXOOAWMXCA BOAM3M Npeobpa3osatenein v CUIoBbIX coeanHe-
HUN. CyLLLeCTBEHHO CHUKAET MW UCKITIOUAeT HeraTvBHOE BINAHME BbICO-
KOYaCTOTHbBIX MOMEX.

OcHoBHble npenmyllecrtea:

M3-n3onauma obecneyrsaeT BONbLION CPOK CIyXObl
Vi Masible TOKM YTeUKH;

NPMEHAETCA BO B3PbIBOOMACHbIX 30HaX;

Marble paboyurie emMKoCTH;

Manoe MHAYKTVBHOe CONnpOoTVBNEHE 1 XOPOoLlaa
SNEeKTPOMArHMTHaA COBMeCTUMOCTb;

MUHVMASbHbIA paaunyc 13ruba.

TopMO3Hble pe3ncTopbl

Pe3ncTopbl NpefHasHaueHbl Ana paccemBaHna 3Hepry, BblaenawLLeinca
NPV 3NEKTPUYECKOM TOPMOXKEHUI BbICOKOUHEPLIVIOHHbIX MEXaHN3MOB.
Pe3ncTopbl MOAKMOUAOTCA K Lienn NOCTOSHHOMO ToKa npeobpasoBate-
1A 4aCTOTbl NOCPEACTBOM TOPMO3HOTO 6510Ka. [pUMEeHeHWe pe3ncTopos
HeobxoAMMo 18 BbICTPOrO 1 TOYHOrO OCTaHOBA MPVBOAOB rPY30MOAb-
EMHbIX MEXaHV3MOB, KPYMHbIX Ay TheBbIX BEHTUAATOPOB U [1bIMOCOCOB.
OCHOBHble MperMyLiecTsa:

+ ANOMUHNEBDIN OPeBPEHHbIN KOPMYC,

BbINMOMHALLWIA POSb PaAMaTopa;
« UHAYKTUBHOE/HEVHYKTUBHOE UCTIONHEHWE;
+ WUCMOJHEHWE C TMOKMMM BbIBOJAMM.

Ha ocHoBe TOpMO3HbIX pe3ncTtopoB drpmsl RARA AT 13roToBUT pesn-
CTMBHbIE COOPKIM B COOTBETCTBIM C BALLIMM 3aKa30M, MOLHOCTbIO A0 315 KBT.



CpepHee HanpsiKeHue

I Myck/OcTaHoB

YcTpownctBa nnaBHoOro nycka Grandrive ASF

« HomuHanbHbIM TOK 40 1800 A.

+ HommHanbHoe HanpsaxeHne o 13,8 KB.
JNeKTpoABMraTeNIN NEepPemMeHHOro ToKa WWPOKO MPUMEHATCA B NpK-
BOZaX HaCOCOB, BEHTUAATOPOB, KOMIPECCOPOB, KOHBENEPOB 1 APYroro
obopynoBaHuis. NprBOAHbBIE MEXaHWU3MbI B CUITY KOHCTPYKLMU MOTOPOB
MOABEPraloTCA HEeXenaTeNbHbIM Neperpy3kam 13-3a OPOCKOB TOKOB,
B pa3bl NPEBbLIWAIWMX HOMUHANBHOE 3HAYEHME, YTO MPUBOANT K TaKMM
HeraTVBHbIM NOCNeACTBUAM, KakK:

+ MexaHWyeckue yaapbl U, Kak crecTsue, NpexaeBpeMeHHbI M3HOC
MydT, peyKTOPOB, MOALMMHUKOB 1 APYTX MEXAHNUECKMUX YacTel
3N1eKTPONPUBOAA;

paspyLUeHne 130NAUMmM, MEXBUTKOBbIE KOPOTKIME 3amblkaHnA. 1nn-
TefIbHOCTb HEraTMBHOMO BO3AENCTBUA NPU NYCKe SNEKTPOABMraTeNa
HanpAMYIO OT CETU 3aBUCKT OT MOMEHTA CONPOTUBAEHNA Ha €ro
Basly M MPW YaCTbIX 1 TAXKENbIX MYCKax NPUBOAUT K MPeBbILLEH IO
JONYCTVMOrO YPOBHA TemnepaTypbl OBMOTOK, CHUKEHMIO 3N1eKTpui-
YECKOWM MPOYHOCTH N30NALMN 1, COOTBETCTBEHHO, K MEXBUTKOBLIM
KOPOTKMM 3amblKaHWAM. HeratneHoe BAvAHWE Ha 1n3onaumio obmo-
TOK W Mocneytoulee yMeHblIeHne CpoKka Cry0bl dneKkTpoaBuraTe-
NA, NPUBOANT K HEOOXOAVMOCTU €ro 3ameHbl, YTO MOXKET Bbl3blBaTb
NPOCTON NPOM3BOACTBA;

najeHyie HanpaxeHna B nuTatoLLEen CeT, YTO MOXKET HEraTMBHO
BJIMATb Ha APYTrnx |'|0Tpe6|/|TeneV| 1 CKa3aTbCA Ha TEXHOIOIM4yeCKOM
npouecce B LESTOM.

COBPEMEHHBIM TEXHUYECKUM PELIEHVEM BbllenepeUncneHHbIX npo-
6nem ABNAETCA NPVMEHeHe YCTPOWCTB NnaBHOro nycka Grandrive ASF.

13MeHsAs BbIXO[HOE HanpsXeHvie C 3aiaHHbIM TEMMOM, BUTaTe/b pas-
FOHAETCA/TOPMO3NTCA NNaBHO 1 obecneyrBaeT 6e30MacHbIf NMyck/ocTa-
HOB MexaHw3ma. [1ocnie Toro, Kak HanpsxeHue AoCTUraeT HOMUHANBHOTO
3HaYeHVA NocpeacTBOM 6annacHOro KOHTaKTOpa MPOUCXOAUT aBTOMa-
TUUYECKoe MepekioueHne Ha nuTaHue SIeKTPOABMraTens OT CeTu, YTo
NOBbILIAET O6LLYI0 HAfEXHOCTb CUCTEMBI, T. K. WCKIIOYAETCA BO3MOX-
HOCTb Neperpesa TMPUCTOPOB 1 BbIXOA 060PYAOBAHMS U3 CTPOS.

MMoKMe GYHKLMM KOHTPONA 1 PasnuUHble KPUBbIE Pa3roHa ANA KOHKpeT-
HbIX MPUMEHEHNIA MO3BOMAIT OTKa3aTbCA OT MOMCKA KOMMPOMMUCCHBIX
pelleHnit. BblCOKMA ypOBEHb OMTOBONIOKOHHOM M301AUMM  HU3KOTO
HanpsaxeHWs obecneunBaeT HafleXXHOCTb U 6e30MacHOCTb PaboTbl.

)J,Vlarpamma nycka aCUHXPOHHOIo asuraTtena

O

TOK, (I/lhom.)
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N

10 Bpems, (c)
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GRANDRIVE ASF

OyHKUUA «<HN3KOBONBTHbIN TeCT»

- TecToBoe HanpskeHwme: 230-690 B.

OyHKumA «Bpocok MmomeHTa»

- TecToBoe HanpskeHwme: 230-690 B.
« HnutensHocTb mnynbca: 0-10 ¢
+ YpoBeHb umnynbca: 70-400 % ot |, aBuratens (70-700 %*).

MycK/0CTaHOB C KOHTPOJIEM HaMNPsXXeHNA

+ 6 BCTPOEHHbIX KPMBBIX MyCKa/OCTaHOBA.

« [nutenbHoCTh pasroHa: 1-30 ¢ (1-90 ¢¥).

- AnutensHocTb octaHoBsa: 0-30 ¢ (0-90 c¥).

- Tok gsuratens: 33—-100 % ot IH YII1.

+ HauanbHoe HanpseHue: 10-50 % o1 UH YT (5-85 %%).

+ OrpaHnyeHune no Toky: 100-400 % ot In gBuratena (100-700 %¥).

DOyHKLMM 3aWmnTbI

OT neperpysKn/He[orpy3Kkmn mexaHmsma.

Ot ancbanaHca das.

OT nepeHanpseHu.

OT NpocafKkmn HanpsKeHus.

Ot npesbllWeHrAa 3aflaHHOIro Yncna nyCckoB B Hac.

OT 06pbiBa Ga3bl Ha BXoAe/BbIXOE.

OT 3amMblKaHMA Ha 3emio.

OT Npoboa TMPKCTOPOB.

OT neperpesa paavaTopos.

3anpeT Ha nyck Noc/e BO3HNKHOBEHWA OWNOKN.

I'Ipeuyﬂpem,ueHme O npesblWeHUr 4nnTenbHOCTK Nycka.

Ob6Hapy»KeHWe HencnpaBHOCTW Halinac KOHTaKTopa.

* [lononHUTeNbHaA HaCTpOoMKa.

MexaHunuecKkmne xapakTepncTnKM aCMHXPOHHOIO ABUraTens npwm
nutaHum ot Y
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CpepHee HanpsiKeHue

I YnpaBneHue

Npeo6pasosaTtenn yactorbl Grandrive RMVC 5100

« HomuHanbHbIM TOK A0 900 A.
« HomumHanbHoe HanpskeHne o 13,8 kB.

Korga MaeT peub O pelleHny BOMPOCOB, CBA3AHHbBIX C PeryanpoBaHn-
eM CKOPOCTI 3MeKTPOABUIaTeNA B XOA4e TEXHONOrMYeCKOoro npoLecca, a
Takxe aHeprocobepekeHn — NprmMeHaIoTCA Npeobpa3osaTenu YacTo-
Tbl. C MOMEHTa noABAeHWA Ha pbiHke B 2005 rogy, YacTOTHO-peryampy-
emble npuBoabl cepunt RMVC obecrneunBatoT HaexHoe 1 3GdeKTnBHOe
ynpasferve ABNraTeNAMM NEPEMEHHOIO TOKa CPeIHero HanpPAXXeHnsA BO
MHOTX OTPAC/AX NPOMbILINEHHOCTH. PerynmpoBaHme CKopoCTy AOCTU-
raeTcA 3a CYeT Co3faHuA Ha BbixoAe Npeobpa3oBaTena YacToTbl Hanpsa-
XEHWA 3ajaHHOM YacTOoTbl, B OT/IMYME OT YCTPOWMCTB NAAaBHOMO NycKa, rae
4acToTa NUTAIOLWEN CeTN OCTaeTCA Hen3MeHHOW. [1naBHoe perynmposa-
HVie CKOPOCTM BPaLLeHVs SEKTPO ABMraTens no3BonseT B 60NbLUMHCTBE
CJly4yaeB 0TKasaTbCA OT MCMOMb30BaHWA PeAYKTOPOB, BapuaTopoB, APOC-
cenew n Apyrov peryavpytollen annapatypsl.

Bnarofjapa MHOrOYpPOBHEBOV TONONOMMU MHBEPTOPA NpeobpasoBaTtesib
yactoTbl Grandrive RMVC 5100 obecneunsaeT NpakTMUYeCkn naeanbHyio
CuHycomaanoHylo GopMy BbIXOAHOrO TOKa, YTO Mo3BOMAET M3bexaTb
neperpesa ABMraTeNa 1 CKa4ykoB MOMEHTA Ha Basly, a TakKXKe YCTaHOBKM
ZOMNOJTHUTENbHbBIX BbIXOAHbBIX GUIIBTPOB.

Kpome Toro, npu Takom MOCTPOEHMM CYLIECTBEHHO CHUXAIOTCA NapasunT-
Hble TOKV B MOJLWWMHWKAX ABUrATeNs, UTO YBENMUMBAET UX CPOK CITYKObI.

OyHKUMM ynpasnieHna

Jletawmm nyck.

KackagHoe ynpasneHue.

[TponycKaHmne 4acToThl.

MpeoponeHre NPOBanoB HanpPAXeHs.

Bctpoennbin MAL-perynatop.

*KypHan cobbiTnin/owmnbok/npeaynpexxaeHui.

BO3MOXHOCTb CUHXPOHM3aLMK C CeTbio (barnacupoBaHue).

CkanapHoe/BeKTOopHOe/6e3aTuMKOBOE BEKTOPHOE YrpaBeHue.
QyHKUNN 3aLWKnTbl

- Ot gucbanaHca das.

- OT nepeHanpsKeHus.

- OT 0bpbiBa Ga3bl Ha BXoAe/BbIxoe.

- OT neperpesa TpaHchopmaTopa.

- ObHapyKeHWA HencnpaBHOCTN Barnac-koHTaKTopa.

- ObHapyxeHna cO0s CUCTEMbI OXaXAEeHWA.

-+ O6HapyKeHWA HeNCNPaBHOCTA CUNOBOW AYEMKM.

MexaHuuyeckre xapakTepuCTUKM aCMHXPOHHOTO ABUraTens
npv nuTaHum ot MY

A

GRANDRIVE RMVE srntrjl
R

MpenmyLyecTBa MHOroypoBHeBbix MY Grandrive RMVC5100

Bnarofapa MHOrOypOBHEBO TOMONOMN MHBEPTOPa GOPMa BbIXOA-
HOrO CUHYCOWANbHOTO HaMPAXeHVA NPUONMKEHa K MAeanbHOMN.

MuHMManbHOE BO3AENCTBIE Ha OOMOTKM 3MeKTpOABMUraTenei
UCKIIOYaeT UX Neperpes, a Takke nponagaet HeobxoauMoCTb B
YCTaHOBKE OPOroCTOALMX CUHYC-OUNBTPOB.

Mpy NUTaHUK OT MHOTOYPOBHEBOTO Npeobpa3oBaTens YacToThl
CYLLEeCTBEHHO CHMKAIOTCA Napa3uTHble TOKK B MOALWNMHMKAX [ABUra-
Tens, YTo YBENMUMBAET VX CPOK CIYXObl.

Bbicokuii Cos @ NO3BOMAET CHU3WUTL TOKM NOTPebNeHNs npeobpaso-
BaTeNeM YacTOTbl CO CTOPOHbBI MUTAlOWEN CETU, YMEHBLUIWTL CeYeHne
NPOBOAHMKOB KabenbHbIX IMHUI, TakKe UCKMIoYaloTCA neperpy3Kku

nUTaWMX GUAEPOB, BbiK/OUYaTenen 1 TpaHCGOPMaToOpPOB PeaKkT1B-
HOWM MOLLHOCTbIO.

Pexum paboTbl nofobHoro MY He 3asucKt o1 COs ¢ Harpy3Ku, 4To
obecneymBaeT ero paboTy ¢ NoOLIM TUMOM ¥ MOLIHOCTbIO MPK-
BO/HbIX IMEKTPOABMIaTENEN, T. €. 6OMee yHViBepcaneH no CBoemy
NPUMEHEHWMIO.

MogaynbHOCTb KOHCTPYKLMY NO3BONAET 00ECNeYnTb BbICOKYHO SKC-
nyaTalyoHHYI0 TOTOBHOCTb 1 HAEKHOCTb 33 CYET BO3MOKHOCTM
WYHTUPOBAHMA OTAENbHBIX CUIOBBIX AUEEK NPU NMOABEHWN B HVX
HENCNPaBHOCTL.

B npeobpasosatene YacToTbl MONHOCTLIO PeLleHbl Npobnembl
CVMHXPOHM3aLMM BLIXOAHOTO HaNPAXXeHNA MHBEPTOPa C NUTaloLLel

ceTblo Ans obecneuyeHns nepektoYeHna NTaHus asuratens ot M4
Ha ceTb 1 00PATHO, YTO OCOBEHHO BaXKHO C MO3MUMI NPYMEHEHNA
OrpaHNYEHHOro YnCia Npeobpa3oBaTenell YacToTbl A8 NUTaHWA
60MbLLIOrO YMCNa 3NEKTPOABUIaTeNen B COCTaBe TeXHONOrMYeCKoi
YCTaHOBKM.

MHorypoBHeBas Tononorusa N4
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lWkadbl ynpaBneHus

Lka¢bl ynpaBneHus «fpaHTop»

Boinyckatotca ALJT ¢ kKoHua 2002 roga, npefHasHaveHbl Ana ynpasne-
HVIS TPYMMNaMu 31eKTpoABUraTenein nepemMeHHOro Toka B COOTBETCTBUM
C curHanamu ynpasnenus. ObnacTb NprYMeHeHUA WKapoB yrnpaBneHus
«[paHTOP»: ynpaBfeHne 31eKTPONprBOLaMM B CUCTEMAX BOAOCHabxe-
HVA 1 BOAOMOArOTOBKM, MUTAHWA KOTIOB, MPPUraLnm 1 NoxapoTylue-
HUA, NULLEBON 1N XMMNYECKOW NPOMBbILLAEHHOCTW, OTOMAEHWA U BEHTUNA-
UMM, KOHOVMLUMOHMPOBAHMA 1 T. 1.

OCHOBHOW MPUHLMN AENCTBMA WKAPOB yNpaBneHna OCHOBaH Ha Hemnpe-
DbIBHOM OTCNEXMBAHUM M3MEHEHWI MapaMeTPOB CUCTEMbl 1 Bbibope
ONTVMaNbHbBIX PEXMMOB PabOThl INEKTPOABUraTeNen. YnpasneHve wka-
bamn MOXET OCYLIECTBAATLCA B PYUYHOM WM aBTOMATUUECKOM PEXKMMAX.
MpuMeHeHve WKada ynpasneHna No3BOAAET BO MHOMMX Clyyadx CHU-
3UTb NOTpebsieHVe 3MeKTPOIHEPruY, 3alWNTUTL SNeKTpoaBuraTeny ot
HEAOMYCTVMBIX 1 HeXenaTenbHbIX PEXMMOB PaboThl, U, Kak CreacTsue,
NPOANUTE CPOK MX IKCMTyaTaUun Ha obbekTe.

MapkupoBKa

A3 40 -

1| Cepua wkada

N

MuTtatowee HanpAaeHune

23 2208
40 3808
69 6908

w

[Onana3oH TOKOB
HoMUHanbHbI TOK Kaxkaoro
3. ABUratTens, noakoyae-
20-25

MOrO K WKady AOMKEH HaxO-
OUTbCA B Anana3oHe 20-25 A

AP 40 -

1| Tun wkada
Apf]  BBOAHOE pacnpepenuTenbHoe
YCTPONCTBO

PIT  pacnpepenutenbHas naHenb
2 | NuTatowee Hanps»KeHne WKada
40 3x380 B/ 1x220 B

160

025 -

4| CreneHb 3aluUTbI

40 P40
54 P54
65 P65

(%}

OCHOBHbl€ KOMMOHEHTbI
M Markui nyckatenb

[pAMON NycK aneKkTpoaBuraTe-
nem

K
Y  T[Ipeobpa3oBaTtenb 4acToTbl
3 Kon-Bo npeobpaszosateneit

YacCTOoThl

6 | ObLee KONNYECTBO NOAKIOHYaeMbIX
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lWkadbl ynpaBneHus

C penenHbiM perynmpoBaHunem

TexHunueckne XapakKTepUCTnNKn

HomuHanbHas mowHocTs | 0,06-800 KBT
MuTatowee HanpsaxeHne | 1x2208, 3x380B A
HOMMHaNbHbIM TOK 0,1-1200 A

O6nacTb NpYMeHeHuA

CucTembl TennocHabxerws, MBC, XBC, BogocHabeHWs, KOHAULMOHNPO-
BaHWA; ynpasneHve ctaHumnamm KHC, uMpKynALuMOHHBIMK, MOANUTOYHbI-
MW, MOBBICUTENBbHbBIMM, CKBaXKMHHbIMK HacoCamu. Hannyre KoHTponnepa
No3BONAET YyNPaBNATb OO KETHbIMU NPeobpa3oBaTeNAMI YaCTOTbI.

OnucaHve

MprMeHeHve peneiHoro perynmposaHna obecneyrsaer:

- MNopnepaHne 3aaHHbIX MapaMeTPOB CUCTEMBI,

+ KackagHblh METOA YyNpaBAeHVAM rpynnon Hacocos,

- B3ammHoe pe3epBurpoBaHve aNeKTpoaBMraTenei

- BblpaBHVBaHMe MOTOpeCypCa aNeKTpoaBMraTenei
B aBTOMaTMYECKOM pexume ynpasneHve oCyllecTBaAeTcA OT CUrHaNoB
BHELLHVX AaTYVKOB (IaBNeHne, pacxof, TeMnepaTypa, ypoBeHb)

Mpumep mapkmpoBkn: ASMM40-036-54KI1-22A.

Ana cnctem noxapoTyLlueHua

TexHnyeckre XxapaKTeprCTUKK

HomMMHanbHas MOLWHOCTb 0,37-800 kBT
[uTatowee HanpaxeHne 3%380 8B
HoMuHanbHbIV TOK 0,63-1600 A

O6nacTtb NprmeHeHUn

ABTOMaTUYeckoe ynpae/ieHMe HaCcoCaMin MOKapOoTyLWeHNA.

OnucaHve

CyulecTByeT BO3MOXXHOCTb BbIGOPa anropntmMa paboThl B 3aBUCYMOCTY OT
NPUMEHEHNA: COBMELLIEHHAn K ApeHUepHas CUCTEMa NOXaPOTYWEHNS.

lWkad ynpaBneHna npenycMaTprBaeT Cleayolme pexmmbl ynpaBneHus:
aBTOMATUYECKNIA, PYyYHOW v TecT. B wkady B aBTOMATUUYECKOM PEXU-
Me Hacocbl paboTaloT no cxeme pabouwnii/pe3epBHbi, B Cllydae Henc-
MpaBHOCTM paboyero Hacoca WKad aBTOMaTUUECKN BKIOUMT B paboTy
pe3epBHbIN, a Ha NMLEBOW NaHenu WkKada 3aropuTcsa namna «ABapusa»
COOTBETCTBYIOLLENO HACOCa 1 BKITIOUNTCA 3BYKOBadA CUrHanm3aums.

LY obnapaet paclMpeHHbIMA BO3MOXHOCTAMM  MCMETYEepU3aLUN,
ECTb BO3MOXHOCTb YNpaBneHus OT AByxX pene aasneHunsa (1 pesepBHoe)
1 pene 3alunTbl OT CyXOro Xoaa.

CootseTtctBue TP EASC 043/2017.

Mpvmep mapknposkm: A3MM40-036-54KMM-21111.

C yacTOTHbIM perynnpoBaHnem

TexHUYECKME XapPaKTePUCTUKIN afggeges |

—Yigeg
HomnHanbHas mouHocTsb | 0,37-800 KBT :
MuTatowee HanpaxeHne | 1x220B, 3x380B, 3x6908 &
HOMWHaNbHbIV TOK 0,63-1200 A

O6nacTb NpMeHeHnA

Cuctembl TennocHabxerus, [BC, XBC, BogocHabXeHWs, KOHAULMOHUPO-
BaHWA; ANA UMPKYNALUNOHHBIX, MOBLICUTENbHbBIX, CKBaXMHHbBIX, NOAMNUTOY-
HbIX HAaCOCOB.

OnwncaHune
[peaHasHaueHbl AnA ynpasneHns rpynnon ot 1 4o 6 HaCOoCoB.

BapuaHTbl: LY ¢ oaHMm npeobpa3oBaTenem 4acToTbl (MepemeHHbIV
mMactep) n WY ¢ npeobpazoBaTenamy 4acToThl A8 KaKAOrO dNEKTPO-
aBuratend.

yl'lpaBJ'IeHl/Ie OT HAaT4yVKa HdaBNeHuA 1 pene 3alliTbl OT CyXOro XxofAa.
/lcnonb3oBaHme 4aCcToTHOro perynnpoBaHna B yrnpasieHn HaCOCHbIMI
YCTaHOBKamM obecneunBaeT TOUHOE nogaepxaHve 3afaHHbIX napame-
TPOB CNCTEMbI MNP MUHVIMalbHbBIX MOTePAX B ABUraTene.

OyHkummn WY ¢ npeobpasosatenem 4acToTbl: YaCTOTHOE perynmnpoBaHe
pabouero Hacoca; BbIGOP BXOAAWEro aHanoroBoro curHana (ot gatun-
Ka) [4-20] mA [0-10] B; obecneueHne nnaBHOro nycka/oCcTaHoOBa HacoCa;
3HeprocbepexeHune; 3alimTa CUCTEMbI OT TMAPOYAAPOB NPK NycKe/ocCTa-
HOBE BCEX HaCOCOB; obecneyeHne 0bpaTHON CBA3W NO CUrHAMY AaTunKa
AaBneHns, nepenasa AasneHus, Temnepatypsl U T. .

Mprmep Mapkrnposkim: ASMM40-025-544T1-22A; ASMM40-025-5442-22A.

[na KaHann3aunoHHbIX
N APEeHAXKHbIX CUCTEM

TexHnyecKye xapaKTepuUcTUKM

HoMMHanbHaaA MOLWHOCTb 0,06-800 kBT
MuTatolee HanpaxeHve 1x220 B, 3x380 B
HoMUHanbHbIN TOK 0,1-1600 A

O6nacTb NpumeHeHus

CucTeMbl NIMBHEBOW KaHanM3auum v peHax<a, ynpasneHve cTaHuMamMm
nogbema, KHC.

OnwucaHue

YnpaBneHne OCYWECTBAAETCA OT MOMMAABKOBLIX [ATUMKOB YPOBHA
(He BXxogAT B KOMMNEKT nocTtasku LLY).

OyHkumn LLY: Beibop pexnma paboTsl «[peHax/HanonHeHne», aBTo-
MaTMyeckoe B3aMMHOE pe3epBMPOBaHWE 3NeKTPOABUraTenel, nog-
KMIOUeHMe [aTUMKOB BNAXKHOCTW, Tepmopesnctopos (PTC no 3anpocy),
pernameHTHbI NMyCK ANA 3alMTbl HAacoca OT 3acTamBaHWA, MHAMKALWA
1 gucnetyepusauna «lepenonHeHune».

OyHKumm WY ¢ Markum nyckatenem: obecneveHne NnaBHOro nycka/ocTa-
HOBa HacocCa; 3HeprocbepexeHwe; 3almnTa CUCTeMbl OT TMAPOYAAPOB
npw Mnycke/oCTaHOBE BCEX HACOCOB; OrpaHMueHne MyCKOBbIX TOKOB;
yBenvueHne Cpoka C1yKObl HacoCa; 3aliMTa OT neperpesa ABMraTesa
1 YCTPOWCTBA MMABHOMO MyCKa; 3almTa OT Meperpysku U Heaorpy3Kky;
3aWMTa OT NEePeHanpPAXKeHNs, CHUXEHUA HaNPAKEHNA, 3aKNVHUBaHWA
poTopa.

Mpvmep Mapknposkm: ASMM40-025-54KIM-22Y.



lWkadbl ynpaBneHus

C CeHCOpPHbIM NHTEPAKTUBHbIM
KK-gncnneem

TexHnyeckre xapaKkTeprCTUKK

HoMMHanbHas MOLWHOCTb 0,37-800 kBT
[uTatolee HanpaxeHne 3%3808B
HoMWHanbHbIN TOK 0,63-1500 A

O6nacTtb NprmeHeHUn

CucTembl TennocHabxeHns, [BC, XBC, BogocHabXeHNA, KOHANLMOHNPO-
BaHus; ynpasnexune cTaHumamm KHC, UMPKYNSUMOHHBIMK, NOANUTOYHbI-
MU, MOBBICUTENbHBIMU, CKBAXXMHHBIMY HACOCamU. Hanuune KoHTponnepa
NO3BOMIAET YNPaBAATb OIOKETHBIMM NMPeobpa3oBaTENAMN YaCTOTHI.

OnucaHuve

Hanuuve WHTEPaKTUBHOrO MOAyNs C OOMbLIMM LIBETHBIM CEHCOPHbIM
3KpaHoM. Ha 3KpaHe oTobpaxaeTca MHEMOCXEMaA C M300paxeHnem are-
MEHTOB (ABUraTenu, pene, AaTynkm), COCTOSAHUE CUCTEMDI 1 3NIEMEHTOB
(paboTa, cTon, CoH, aBapws). NapameTpbl 3aAatoTCA C NULEBOM NaHenu
moayna. ViHTepdelic NonHoCTbio PycdrLMpPOBaH, JOCTYMHa CrpaBKa.

BapuaHTsl: LY c ogHum MY (nepemeHHbIn MacTep) v LY ¢ npeobpa3zosa-
TENAMKW YaCTOTbl 1A KaXKAOro 3MeKTpoABMraTens. YnpasneHune oT gat-
UMKa JaBNeHna 1 pene 3aWmnTbl OT CyXOro Xoda. TouHoe noafepkaHue
napameTpOB CUCTEMBI.

Ha 3aka3 BO3MOXHOCTb ynpasneHua no npotokony Modbus RTU (KoH-
TPONb PEXMMOB PaboThl Wkada, COCTOAHVE ABUraTenell, BO3MOXHOCTb
3anyckaTb/0CTaHaBAMBaTb HACOCHI, 3aMycKaTb/ocTaHaBnMBaTh LY, cumTbi-

BaTb YacToTy [14, MeHATb 3adaHue).

Mpumep Mapkrposkm: AM40-009-54K4-22A; ASM40-013-54K43-33A.

B
L ]
|.|.|Kad)bl aBTOMaTn3aunnm -
TexHMYecKmne XxapaKTepuUCTUKM _
[nTatowee HanpaxeHe 1%x220 B, 3x380 B . &

O6nacTb NpYMeHeHuA

ABTOMaTW3aUVsA TEMOBbIX NMYHKTOB, MOJBEMHO-TPAHCMOPTHBIX MEXaHW3-
MOB, TEXHOMOMMYECKMX MPOLIECCOB, CUCTEM BOJOMOArOTOBKM, CUCTEM
XONOAOCHAOKEHWA, CUCTEM KOHAULIMOHNPOBAHVA BO3/YXa, BO3AYXONOS-
rOTOBKM; ONOKM aBTOMaTV3aLUMM U Ap.

OnucaHve

CucTembl aBTOMaTM3aUMK Ha 6ase WKadoB yrnpaBneHUs 1 aBTOMATUKM
«[PaHTOP» — KOMMEKC WKapoB, KOTOPbIE YNPABAAIOT 3aKOHUYEHHbIM
TEXHOMNOMMYECKMM MNPOLIECCOM MW OTAENbHOW €ro YacTblo, C BO3MOXHO-
CTbIO MHTErpaumm B cywectsytowme cuctemsl ACY TI1.

CurcTembl aBTOMaTM3aLMM MOTYT ObITb Kak NIOKaNbHbIMK, A4 yNpaBneHus
OTAENbHOWM CUCTEMOMN, TaK 1 CUCTEMAaMIN BEPXHErO YPOBHA, 06beAnHAID-
WM HECKOMbKO TeXHONOTMMYECKNX MPOLEeCCOB UM KOHTYPOB.

LUKad)bI N CUCTeMbl aBTOMaTu3au MOryT MPUMEHATbCA ANA aBTOMaTu-
3aunn UMKANYeCKMX N HeMpepbIBHbIX MPOLUECCOB, a TakXe OTAE/TbHbIX
TEXHONIOrN4YeCcKmnx OI'IepaLLI/Il;I.

Ana aneKTprnonLMPOBaHHbBIX
3afBUKEK TPYOONPOBOAOB

TexHnyecKye xapaKTepuUCTUKM

HoMMHanbHaa MOLWHOCTb 0,06-800 kBT
[nTatollee HanpaxeHne 1x220B, 3x380B
HoMUHanbHbINM TOK 0,1-1200 A

O6nacTb NpumeHeHus

ABTOMaTMUeCKOe YynpaBneHne 31eKTpUOULMPOBAHHBIMIA 3aABVKKAMM
1 3aTBOPAMM.

OnwucaHue

YnpasneHne 31eKTPOMNpPUBOLOM 33[IBUXKKM OCYLIECTBAAETCA B [BYX
peXxunmax: MecTHOM W AUCTaHUMOHHOM. LY aBnaetca yHUbULUMPOBaH-
HbIM A11A NtoOOro TWMa 31eKTPoNpPrBoAa.

OyHkumn WY ¢ anekTprdrUMpoBaHHBIMY 3adBMKKaMK: 3alymMTa oT K3
(aBTOMAT); 3aWmMTa OT Neperpyskm no TOKy (HacTpamBaemoe TennoBoe
pene); 3aWmTa OT neperpesa 06MOTKM 3neKTpoABMraTens (Mpu NoaKMo-
YeHMM TepMopene); MHAVKaLmMA Ha nuueso naHenn «Cetby», «<OTKPbLITO»,
«3aKpbITO», «ABapuA»; aucnetyepmnsauna: <Asapuar, «OTKPbITO», «3aKpbl-
TO» (BecnoTeHUManbHble KOHTAKTbI); BO3MOXKHOCTb MOAKIIOYEHNA Harpe-
BaTENIbHOIO 3N1eMEHTa K 3NeKTPONPUBOAY.

[nA 3aaBMXeK CUCTEM MOXapoTylweHWs 00ecneuynmBaeTca KOHTPOSb
uenel ynpaeneHua Ha K3 1 obpbiB.

[na cuctem noxapoTyweHua m3rotasnmeaiotca WY B cooTsetcTBue
c TP EASC 043/2017

Mpumep Mapkinposku: AM40-006-54-113, ADM40-006-54-11311.

-

MHoropyHKUMOHaNbHble

TexHnyecKre xapaKkTepuUCcTUKM

HoMmnHanbHas MOLHOCTb 0,06-7,5 kBT
MuTatowee HanpaxeHve 1x220 B, 3x380 B
HoMUHanbHbIN TOK 0,1-15,5A

Ob6nactb NpUMeHeHNs

YnpasneHne UMPKYNALMOHHBIMKY, MNOBBICUTENBHBIMA 1 APEHAKHBIMU
Hacocamu, KaHann3aLUMOHHbIMM HacOCHbIMK cTaHumamn (KHC).

OnwucaHue

K MHOrOQYHKLMOHANbHOMY LIKady ynpaBaeHUa MNOAKIOUAIOTCA dNeK-
TpoaBuratenu ¢ HoOMMHanbHbIM Tokom OT 0,1-6 A mnan ot 6-15,5 A.
Bo3smoxHO noaknodeHne K LY kak ogHodasHbix (1220 B), Tak v Tpex-
dazHbIx (3x380 B) anekTpoasuratenei.

BO3MOXHO MofkoueHne pene [aBneHvd, MNOMIaBKOBbIX AaTUYMKOB
YPOBHA 1 aHaNorosoro curHana 4-20 mA.

3awmTa Hacocos OT K3 1 neperpyskn no TOKy, OT CYXOro X0fa, BO3MOX-
HOCTb MOAK/IOUEHNA TeMnepaTypHbIX Aatumkos PTC, 3awmta kopnyca
IP65. Boibop pexxrma paboTbl HACOCOB (OCHOBHOWM + AOMONHUTENbHbIN

VN OCHOBHOW + p€3€pBHbII7|>. PaCLUI/IpeHHaﬂ ancneryepusaynA.

Mpumep Mapkrposkm: ADM40-006-65K-22M; ASM40-016-65K-22M.



lWkadbl ynpaBneHus

Knumatnueckoe ncrnonHeHne

Seeeses
LIRR
A

TexHunueckne XapakKTepUCTnNKn

[nanasoH pabouer Temnepatypsl | —60..+40 °C

B
O6nactb NpuMeHeHUs
JKChyaTauma B yMeEpeHHOM W xonogHom kKnumate (YXI1, YXJ12)
cornacHo FTOCT15150-69.
OnucaHve

Knumatnyeckoe ncnonHenve YXJ11

3penne npeaHasHayeHo ANnA 3KChayaTaumy Ha OTKPBITOM BO3AyXe C
BO3[eNCTBMEM COBOKYMHOCTM KAMMATUUYeCKuX (GakTopoB (CONHeUHble
U3NyUYeHve, 0CafKu), XapakTepHbIX ANA JaHHOMO MakpOKIMMATUUeCKO-
ro paiioHa), pabouee 3HaueHVe TemnepaTypbl Bo3ayxa: BepxHee +40 °C,
HukHee —60 °C. lLkad nocTaBnAeTcA CycTaHOBNEHHbIM HarpeBaTenbHbIM
3nemMeHToM, obecrneunBaolMM HEOOXOANMbIE YCIOBKA dKCMyaTaLmnm
0060opynoBaHVsa BHYTPU WKada.

Knumatnyeckoe ncnonHenve YXJ12

[laHHasa onuuma npefHa3HayeHa Ana sKCnayaTaumy Wwkada ynpasneHma 8
yMepeHHOM 1 xonofHom knumate (YXJ12) cornacHo FOCT15150-69. 3Kc-
nnyatauma npn t° =60..4+40 °C noa HaBecom 1AM B nomelleHnax (0obe-
Max), rae KonebaHna TemnepaTypbl 1 BaXKHOCTM BO3AyXa HeCyLLeCTBEHHO
OTIMYAIOTCA OT KonebaHuii Ha OTKPLITOM BO3[yXe W UMeeTCs CpaBHU-
TeNbHO CBOBOMHbIN JOCTYN Hapy»KHOrO BO3[yxa, Hanpumep B NanaTtkax,
KY30Bax, METASIINYECKINX NMOMELLeHWAX 6e3 TeNNoV30NAUMN, MO HABECOM,
a Takxe B 000/104Ke KOMMIEKTHOro 13genua Kateropuu 1 (6e3 Bo3nei-
CTBMA COMHEYHOIO 13MyYeHnsa 1 aTMoCdepHbIX 0CafKoB). KnumaTuueckoe
ncnonHeHne YXJ12 n3rotaBnvBaeTCA TONbKO Ha 3aBOeE.

B3pbiBO3aLLULLEHHOE NCMONTHEHNE

TexHnueckre xapaKTeprCTUKK

MuTatowee HanpaxeHne 3%x3808B

O6nacTb NpYMeHeHuA
la30BasA, HedTAHAA, roOpHOPYAHaA, XMMWYECKas W [pyrve OTpaciu
NPOMBILLNEHHOCTH.

Onuncanne

KomMnaHmna MOXET M3roToBWTb WKadbl yrpasneHns BO B3pbiBO3aLMLLEHHOM
MCNOMHEHWI Pa3fINYHbIX TUMOB, @ UMEHHO:

- 1Exd[ialllBT5, 1ExdIICT4, 1ExdIIBTS, 1ExdIIBT6;

BO3MOXHOCMb U320MOBJIEHUA npoct;6a YmoyHAameb y MeHea,\Kepos KomnaHuu

BBogHble pacnpenennTenbHble

TexHuueckne XapaKTepUCTnNKM

MuTatowee HanpaxeHve 1x220 B, 3x380 B,

3x690 B
6-2500 A

HOMWMHanNbHbIM TOK

Pa

O6nacTb NpumeHeHun

Mpuvem, pacnpefeneHuie 1 yyeT SNeKTPUYECKON SHEPTUM HanpAXKeHNeM
220/380/690 B uvactotom 50 y B ceTax C ryxo3a3eMneHHon 1 13onu-
POBAHHOW HEeNTPanAMK; 3almnTa IMHWUIA NPU Neperpyskax U KOPOTKMX
3aMblKaHVAX; 3alUMTa OT MOPAKEHMA INEKTPOTOKOM NPU BEPOATHOM KOH-
TaKTe yenoBeKa C NPOBOAALMMM TOK YUACTKAMU SNEKTPUYECKOM CXEMbI
3[1aHNA; UCMONHEHVE PacNpefennTeNbHOrO WKTa NO3BOMAET BO BHEL-
TaTHbIX CUTYaLMAX MCMOMb30BaTb HEYacToe BKIIIOUEHME/OTKIIIOUEHNE
SNEeKTPOMVHUI FPYNNOBbIX Lienemn.

OnucaHue

INeKTPOTEXHUYECKOE YCTPOWCTBO HU3KOTO HANPSKEHWS, coepxallee
annapatypy, obecrneunBatoLlyio BO3MOXKHOCTb BBOAA, PacnpeaeneHus
1 yueTa 3MEeKTPO3HePrin, a Takxe YNpasieHns 1 3alnTbl OTXOAAWMX
pacnpenenuTenbHbIX 1 FPynnoBbIX SMEKTPUUECKIX LIEMEN XKUblX, 06Le-
CTBEHHbIX 1 MPOMBILLIEHHbBIX 3faHWUI, KOTOpas pas3melleHa B Buae CooT-
BETCTBYIOUMX QYHKLIVOHAbHbIX G/IOKOB B OfJHOW U HECKOSTbKIX MaHe-
NAX, WK B OHOM WKady, B 3aBMCUMOCTI OT TMNA 3AaHWS, COeANHEHHbIX
Mex [y COOOM.

Mpumep Mapkrposku: APT40-160-416.2/216.6-54A.



CepBuc. TexHnuyeckan nogaepxka

Cepsuc

CepsucHble LeHTpbl ALUT npeanaratoT yCinyrv no rapaHTUMHOMY 1 NMOCT-
rapaHTUIMHOMY 0OCTYKMBaAHWIO 3N1eKTPOOOOPYAOBAHNISA.

He cekpeT, UTo yCnoBua aknyataumm obopyaoBaHWA Mo pa3HbiM Npu-
UMHaM He BCerja COOTBETCTBYIOT TPeOOBaHMAM, W3NOKEHHbIM B €ro
nokymeHTaumn. CnyyaliHoe BO3[ENCTBME BRaru, Mbilb, a Hepemko 1
HenpaBuWbHble AENCTBMA MepcoHana MOryT MPUBECTU K BbIXOZY W3
CTPOS BCETO YCTPOWCTBA B LENOM WIN €ro OTAeNbHbIX GYHKUMOHANbHbIX
yacTeil. Pe3ynbTaTom 3TOrO ABAAETCA HapyLIeHWE TeXHOMOrMYeCKoro
LMKNa NPOV3BOACTBA, HEBBIMONIHEHWE JOrOBOPHbBIX 0053aTeNbCTB, HE0-
noCTaBfieHHaA NPOAYKUMA 1 T. M.

B pacnopskeHun LeHTpa MmeeTca BCe Heobxoammoe obopynoBaHue,
3anacHble YacTu v TexHMYecKasa JOKyMeHTaUmsa Ana onepaTuBHOro npo-
BEEHWA TeCTOBbIX WCMbITaHWA ¥ pemMoHTa. CneumanncTbl KOMAaHuu,
npouwepwne obyyeHne Ha 3aBOAX-N3rOTOBUTENAX, BbINOMHAT BECb KOM-
nneKkc CePBUCHbBIX PaboT.

AT npepnaraet pag ycnyr:

+ AMArHOCTMKA U PEMOHT (B CEPBUC-LIEHTPE OCYLIECTBAAETCA rapaH-
TUIAHOE W NoCNerapaHTuiiHoe obCnyx1BaHue);

+ MyCKO-HanagoyHble paboThl (Mo »KenaHuio 3aka3yrika Bblesg Ha 06b-
€KT, HaCTPOWKa 1 3amyCck MexaHv3ma);

+ MPOEKTHble PaboThl;

+ TEXHWYECKME KOHCYNbTaUMKM (CneumanncTbl NoCTapaloTca OTBETUTD
Ha niobble BOMPOCHI, CBA3aHHbIE C SKCMyaTaluelt obopyaoBaHna);

+ NpaKTUyeckme cemrHapbl (BO3IMOXHbI Kak 0630pHble NeKLMK, Tak U1
crneumnanm3npoBaHHble CeMUHaPbl MO Pa3HbIM TeEMaM).

[NepeuncnerHble Bbille YCAyry MOryT ObiTb OKa3aHbl B paMKax JOroBo-
pa O CePBUCHOM 0OCAYXMBaHMK. [TpK NOANMCaHMM AOroBOPa 3akasumnk
nonydYaeT JONONHUTENbHbIE CKUAKM Ha PabOoThl ¥ KOMMNEKTYIOLME.

I LleHTpanbHbIN cCepBUC-LIEHTP

Ten.: 4+7 (495) 937-89-68 www.adl.ru service@adl.ru

TexHnueckas nogaepkKa

ALJT paboTaeT ¢ NOCTaBLMKAMM KaueCTBEHHOWM 1 BbICOKOTEXHOMOMMY-
HOW MPOAYKUMK, NO3TOMY CEroAHA Mbl FOTOBbI MPEANOXNTb BaM ONTU-
MaribHble TEXHWYECKMe pelleHnsa B 061acTy ynpaBneHnsa dneKTponpu-
BOZOM, 3allWTbl dMEKTPOABUraTenein 1 mexaHusmoB. Mbl 6ecnnatHo
OKa3blBaeM TEXHUYECKME KOHCY/bTalUMM W rOTOBbl MPefoCTaBUTb Bam
BCtO HEOOXOAMMYIO MHbOPMaLILIO.

&)

TexHnyeckas
nuTepatypa

Katanoru o6opygosaHus

=

DNeKTPOHHble KaTanorun

PykoBopacTBa
no sKcnayaTaymm
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B LleHTpanbHbin odnc ALJT:

115432, . Mockaa,

np-T AHOponosa, 18/7
Ten.: +7 (495) 937-89-68,

+7(495) 221-63-78

info@adl.ru
www.adl.ru

PervoHanbHble npeactaButenbctea A4J1:

BnagmeocTok

690078, r. BnaansocTok

yn. Komcomonbckas, 3, 0. 717
Ten..+7 (4232) 75-71-54
E-mail: adlvic@adl.ru

Bonrorpag
400074, r. Bonrorpag

yn. Paboue-KpecTbanckasn, 22, od. 535

Ten.: +7 (988) 965-83-53
E-mail: adlvig@adl.ru

BopoHex

394038, r. BopoHex

yn. KocmoHaBsTos, 2E, od. 207
Ten.: +7 (4732) 50-25-62
E-mail: adlvoronezh@adl.ru

ExaTepuHbypr
620144, r. EkaTepnHOypr

Cubupckni TpakT, 12, cTpoeHwie 3,

oduc 110, «bK KeapTan»
Ten.: +7 (343) 344-96-69
E-mail: adlsvr@adl.ru

NpKyTCcK

664047, 1. ipkyTCK

yn. CoseTckas, 3, 0. 415
Ten.: +7 (3952) 48-67-85
E-mail: adlirk@adl.ru

KasaHb

420029, r. KazaHb

yn. Xanutosa, 2, 0. 203
Ten.: +7 (843) 567-53-34
E-mail: adlkazan@adl.ru

KanuHuHrpag
Ten.: +7 (906) 210-37-71
E-mail: chvn@adl.ru

KemepoBo

650992, 1. Kemepogo,

yn. Kapbonutosckas, 1/1, 0. 318
Ten.: +7 (3842) 90-01-24

E-mail: adlkemerovo@adl.ru

KpacHozap

350015, . KpacHogap
yn. KpacHas, 154

Ten.: +7(861) 201-22-47
E-mail: adlkrd@adl.ru

KpacHoapck

660012, 1. KpacHosapck
yn. lNontasckan 38/14
Ten.. +7(391) 217-89-29
E-mail: adlkrs@adl.ru

MarHutoropck
Ten.: +7 (909) 084-59-30
E-mail: vov@adl.ru

MypmaHck
Ten.: +7 (909) 559-26-19
E-mail: nmm@adl.ru

HwuxHun Hosropop,

603146, . HuxHum Hosropona
yn. bekeToBa, 71

Ten.: +7 (831) 461-52-03
E-mail: adInn@adl.ru

HoBocnburpck

630132, . HoBocmnbnpck

yn. YentockuHues, 30/2, od. 409
Ten.: +7 (383) 230-31-27

E-mail: adInsk@adl.ru

Omck

644103, r. Omck

yn. Mapuwana »KykoBa, 65
Ten..+7 (3812) 90-36-10
E-mail: adlomsk@adl.ru

MeH3a
Ten.. +7 (964) 874-15-14
E-mail: avba@adl.ru

MNepmb

614016, . MNepmb

yn. Tneba Ycnexckoro, 15a/1
Ten..+7 (342) 227-44-79
E-mail: adlperm@adl.ru

PocToB-Ha-[loHy

344010, r. PoctoB-Ha-[loHy

yn. KpacHoapmelickas, 143 Al, od. 705
Ten.:+7 (863) 200-29-54

E-mail: adlrnd@adl.ru

Camapa

443067, r. Camapa

yn. Kapbbiwera, 61B, od. 608
Ten.: +7 (846) 203-39-70
E-mail: adlsmr@adl.ru

CaHkT-lMeTepbypr

194100, r. CankT-MeTepbypr,
KaHTemmposckasa yn., 39 A, od. 7-H
Ten.. +7 (812) 718-63-75, 322-93-02
E-mail: adlspb@adl.ru

Capatos

410056, r. Capatos

yn. YepHbiwesckoro, 94A, od. 305
Ten.: +7 (8452) 65-95-87

E-mail: adlsaratov@adl.ru

TiomeHb

625013, 1. TioMeHb

yn. MNepwmskosa, 7/1, 0. 918
Ten..+7 (3452) 53-23-04
E-mail: adltumen@adl.ru

Yoda

450105, 1. Yoba

yn. KykoBa, 22, 0. 303
Ten.: +7 (347) 292-40-12
E-mail: adlufa@adl.ru

XabapoBck

680000, 1. XabapoBck

yn. Xabaposckad, 8, nuT. A, @1, 0. 306
Ten.. +7 (4212) 72-97-83

E-mail: adlkhb@adl.ru

YenabuHck

454138, 1. YenabuHck

yn. Monogoreapgaeiues, 7, o¢. 222
Ten.:+7(351) 225-01-89

E-mail: adlchel@adl.ru

flpocnaenb

150000, . Apocnaenb

yn. CBoboapl, 2, od. 312/5
Ten..+7 (4852) 64-00-13
E-mail: adlyar@adl.ru

MwuHcK

220015, Pecnybnuka benapycb

r. MuHCK, yn. MoHomapeHko, 35A, od. 230
Ten: +37517 354 25 42

E-mail: adlby@adl.ru

Anmarbl

050057, Pecny6bnvika KaszaxcraH
r. Anmatel, yn. Tumnpasesa, 42,
nae. 15/108 , od. 204

Ten.: 47 (727) 345-00-54
E-mail: adlkz@adl.ru

AcTaHa

Ten..+7 (771) 790-21-26
E-mail: rnb@adl.ru
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