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"% Peluas 3agadv HallunxX KITMeHTOB,
Mbl pa3BBaemM COOCTBEHHbIE BO3MOXXHOCTU

INSTART

PaspaboTtka 1 nponsBoacTBO 060opyaoBaHnd noa 6peraom INSTART 6b1no oTnaxeHo Ha 6ase
xonanHra Cesepo-3anagHoe OnekTpo-MexaHndeckoe O6beanHeHme (C33OMO).

PaspaboTtka

Onunpascb Ha MHOroneTHU onbIT paboTbl C MPUBOAHON TEXHWKOW WM NpoaHanna3vpoBaBs
TpeboBaHusa NoTpebuTeneit, Mbl NPULLINN K MOHUMaHWIO, KaKoW MMEHHO NPOAYKT HeobXxoauM Ans
poccuinckoro peiHka. CoBMecTHas paboTta ¢ Hay4YHO-TEXHNYECKMM LIEHTPOM NO3BOMMNa Hallein
KoMMaHnn paspabdoTatb AaHHoe 000pymoBaHWe, a MOCTOSIHHbIE WHXEHEPHbIe N3bICKaHWS
noMoratoT Ham MOCTOAHHO COBEPLLIEHCTBOBATb HaLLy NMPOAYKLMIO.

[Mpon3BoaCTBO

Bbicokoe Ka4ecTBO BbIMyckaemMoro 060pyaoBaHns — OAWH M3 OCHOBHbIX MPUOPUTETOB HALLEro
NPOV3BOACTBA. HenpepbiBHOE COBEPLUEHCTBOBAHME MPOW3BOACTBEHHOM 6a3bl, TLATENbHbIN
OTO60p MPUMEHSIEMbIX KOMMMNEKTYIOLIMX 1 MaTepuanoB, MHOMOYPOBHEBbLIA KOHTPOMb FOTOBOWM
npoaykumm, a Takxke obecnedyeHne pocTa npodeccroHan3Ma nepcoHana M BOBNEYEHME
KaXXOoro cotpygHunka B npouecc Mo ynydlweHWIo KadecTBa npoaykumn no3BONIAKOT Ham
NPOWN3BOANTL AEVCTBUTENBHO BbICOKOKa4eCTBEHHOE 060PYAOBaHME.

Bbinyckaemasa npoaykumsa ceptndmnumpoBaHa

HononHuntensHyto Hdopmaumio o npoaykumn NSTART Bbl MOXETE HaT Ha caiTe:
www.mmexpert.ru
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YHNBEPCAJIbHbIE BEKTOPHbIE
MPEOBPASOBATEIIN HACTOTbI

C LUMPOKMM OVNAMAZOHOM MOLLUHOCTEW
3.7 - 630 kBT

[peobpasosarenu 4actotbl INSTART cepun FCI cnpoekTupoBaHb! 1 pa3padoTaHbl B COOTBETCTBUY
C BbICOKUMYI CTAHJAPTaMI COBPEMEHHOI POCCUACKO MPOMBILLIIEHHOCTHA.

INSTART cepun FCI — 310 npeo6pa3oBarenu 4acToTbl BbICOKOTO Ka4ecTBa, He YCTynatoLime
N3BECTHbIM MUPOBbIM aHanoram. QOyHKLMOHANBHOCTb NPeobpa30BaTesiell 4acToTbl JAHHOW Cepun
MO3BONSET UCMONb30BATH UX B CAMbIX PA3NIN4HbIX 0011ACTSX: XUMIHECKAS HEDTEXUMINYECKAS, CUCTEMAX
BOZIOCHA0XEHUS, HA ra30MPOBOAAX, LIENHI03HO-0yMAXHAS, B TaKIX 0TPACIAX NPOMbILLIEHHOCTM KaK
LIEMEHTHAs 1 ip.

Mpeobpasosarenu 4acTotsl INSTART cepun FCI npeHa3Ha4eHb! 415t PerynmpoBaHiis CKopocTy U

MOMEHTa, KOHTPONS! U 3aLLUTbI CUHXPOHHBIX 1 CUHXPOHHBIX TPEX(a3HbIX ANEKTPOABUraTeNeil.

NMPEVIMYLLECTBA

MPEOBPA30OBATENIEV YACTOTbI INSTART cepumn FCI

PaboTa B OBYyX pexxmmax
B03MOXHOCTb BbIGOPA HACOCHOMO, MK
06LLENPOMBILINIEHHOTO peXuma, B
3aBWCUMOCTY OT XapakTepa Harpy3ku

BbICTpoe ycTaHoBNeHe MOMEeHTa
Py NepemMeHHon Harpyake

VC: CKOpPOCTb peakumu < 5 mc

[NogkntoYeHre gaTymka 3anTbl
aBuratena PTC
YnyyLieHHas TennoBas 3aLuTa asuraresnis no
CUrHany oT TemnepaTypHbIX [aT4MKOB B

06MOTKax 3/1IeKTpoABuUraTens

Ynpasnenme rpynnon go 5 Hacocos™

*KaCKadHblil pexum, LUKIn4eckas cmeHa
HAaCOCOB, aBTOMATM4YeCKOe MepeknoYeHne
npu c6oe

[NogkrtoYeHne sHkogepa
[oBbIlAET TOYHOCTb 3a4aHUA CKOPOCTW
ABUraTeNnsd B WINWPOKOM Ananas3oHe
PerynmpoBKm

BbICOKM NMyCKOBOW MOMEHT
MpY HA3KMX 000pOTax asuraTesns

VC: no 180% npn 0 'y
SVC: no 150% npn 0,5 'y

3aBoackme npenyCcraHoBKM
019 CTaHAapPTHLIX NMPUMEHEHIN
BbICTPbIN 1 YOO6HbI BBOA B 9KCMITyaTaLio

BcTpoeHHble
“Jacbkl peasibHOro BpeMeHun™
®ukcupoBaHue BpeMeHW ANA XypHana

OLLUMOOK 1 NpeaynpexaeHuii
*I'Ipl/l 1CNONb30BAHNN HACOCHOW Mnathl pacwmpenmns

Www.mmexpert.ru



ONTNMAJIbHAA COBOKVYTTHOCTb

SALLNTHBIX OYHKLI

ZTOKOBaﬂ 3aLliMTa MFHOBEHHOTO [eiCTBIS
TokoBas 3alluTa OT nNeperpy3Ku aBuraTens
3awyuTa iBuratens ot neperpesa

3almTta 0T 3aMblKaH1s BbIXOAHbIX (Pa3 Ha 3eMITH0
3aluTa OT neperpesa BbIXOJHbIX KackaaoB

g 3almTa OT MOBbILLEHHOTO UMW NMOHVXXEHHOr0

HanNPsXKeHUs
3awyuTa 0T nponajaHmsa ¢asbl Ha BXofe
3alimTa oT oLKMGOK nepefadn AaHHbIX
3awyuTa nponagaHus a3 Ha BbIxofe

OYHKUMNOHAJTbHBbIE BO3MOXHOCT

PacwunperHHbin MNO-perynatop
C oyHKLMEN CrFALLEero pexxmma

O6ecneymBaeT ynpaBneHWe CKOPOCTbIO
anekTpoasuratenda ang nopaep>XaHua NOCTOAHHOrO
3Ha4eHMs 3a[aHHOr0 mapameTpa (HanpuMep AAaBNeHUs,
Temneparypsl, UIn pacxopa)

BcTpoeHHble Tanmepsl

[lBa BCTPOEHHbIX TalmMepa, KOTOPbIe YNnpaBnsaTCs
BXOAHbIMW LMEPOBbIMIA CUTHANAMU M (HOPMUPYIOT
BbIXOAHbIE BPEMEHHbIE CUrHambl. Taiimepbl MOryT
NCMONb30BAaThCS Pa3fienbHO U KOMOUHNPOBAHHO

Bxog Taiimepa 1 Bbixog Taiimepa 1
—— ——
Taiimep 1
KoM6MHMPOBaHHbIN BbIXOAHO
) cvrHan Taiivepa 11 2
———————————
Bxopa Taiimepa 2 Ta"MeP 2 Bbixog Taiimepa 2
— —

Ol_paHI/IL-II/ITeﬂb MOMEHTa
MonnepXaHue yCTaHOBJIEHHOTO MOMEHTA, NYyTeM
OrpaHuyeHna HanpsaXXeHna N Toka

PesepBHOE KonmpoBaHme
napameTpoB
Monb3oBaTenb MOXeT MCMONIb30BATH PE3EePBHOE
KONMpoBaHMe napameTpoB, 4T0Obl BOCCTAHOBMUTb
HACTPOIKM Npeo6pa3oBaTens 4acToTbl, B CNy4ae OLNOKM
BbI3BAHHOW COOEM WJIN HENPaBUNbHOW PABOTON

OrpaHunynTesrib Toka

B cnydasx, ecnu TOK MNpeBbILIAET  YCTaHOBJIEHHOE
3HaYeHNe 3aWUTbl, BKOYAETCA OrPaHUYUTEND.
OrpaHnyuTenb TOKa MOXET YAepXUBaTb TOK B
YCTAHOBJIEHHbIX Npefenax ANg NpejsoTBpaLleHuns
BbIXOZA Mpeobpa3oBatens 4actoTbl B OWMUOKY W
3aLMThl 060PYA0BAHUS

BcTpoeHHbin 1K
BCTpOeHHbI YeTbipexbafepHbii MOZYMb YNpaBfieHns.
Moaynb CnpoekTpoBaH Takum 06pa3oM, Y4TO MOXET
NPOBOANTL CJIOXEHUE, BblYUTAHUE, YMHOXEHUE,
[iefIeHIe, OLeHKY pasmepa 1 BbINOJTHEHE UHTErpaibHbIX
onepaumin. Kaxpas onepauus uMeeT 4eTbipe BX0fja

5 A CnoxeHue BbIXOZ K UCTOUHUKY
X
o agpeca T — 4acToTbI
YMHOXeHne
[enetve
OueHka pasmepa
BleO}l Ha UCTOYHUK
Bxon agpeca B NHTerpanbHbie BpALLAILLLEr0 MOMEHTA
—
onepauuu

MNpOoTOoKOSbI MepefaYn JaHHbIX

lpeo6pasoBarenb 4acToOTbl MMEET BO3MOXHOCTbL CBA3M
no npotokonam: MODBUS RTU, PROFIBUS DP

ABTOMaATNYECKUIN
PErYNATOP HaMNpP>XXeHNsA

MpeaHasHayeH ANna cTtabunusaynm BbIXOOHOTO
HanpsHKeHUs MyTEM PerynupoBaHMs TOKa B 0OMOTKE
BO3OYX[EeHMA, a Takxe 06eCre4ymBaeT 3NEKTPOHHYIO
3aLLUTY OT NEPerpy3Kn 1 NageHns 4acToTbl BPALLEHMS

BcTpoeHHoOe BUpTyansHoe perne
3a0ePXKKN BpEeMeH!

LlecTb BCTPOEHHbIX BUPTYaNibHbIX pene 3afepXxKu
BPEMEHW [N NpOBEAEHUS MPOCTbIX JIOTUYECKUX
ornepaumii ¢ curHanamu 0T UMdPOBbLIX BXOLOB M OT
MHOTO(YHKLMNO-HANbHbIX BbIXOAHbIX KnemM. Pesynetar
NOTNYECcKUX onepauuin MOXeT paccMaTpuBaTbCa B
Ka4eCTBe 9KBMBANIEHTA LMPOBOro BXOAHOMO CUrHana, a
TaK XK€ MOXET BbIBOAUTLCA HA MHOTOMYHKLIMOHA/bHbIE
BbIXOAHbIE KieMMbl. Kpome TOro, pesynbTarhl
NOrMYECKNX onepaunit MOryT BbIBOAUTLCS C 3aLePXKKOiA

INSTART

NpeobpaszoBaTteniv 4acTtoTel cepun FCI



NAPAMETPbBI. ONCAHNVE

| Mana3oH HanpsXEHNs U 4acTOTbI Ha BXOAE || 3 - 380B +/-15% 50/60 Iy |

| Nnana3oH HanpsXXeHUs ¥ 4acToTbl HA BbIXOAE || 3 ~0-3808, 0-3200 'y |

| [Iuana3oH MoLyHOCTEH || 3,7 ~ 630 KBT |

6 unpoBbIx BX00B (1 19 BbICOKOCKOPOCTHOrO UMMYNbCHOIO BXOLHOIO CUrHana)
Bxogbl ynpasnenus | (+4 PacLLMpsembix)
2 aHanorosbIx BXoAa (+1 pacLumpsaembiii)

2 peneiiHbixX Bbixofa

1 BbIXOZ C OTKPbITBIM KOJMEKTOPOM (+ 2 pacLumnpsembix)

Bbixoabl ynpasnexus

2 aHanoroBbIX BbIX0Aa

| 1 UMNYNbCHBIA BbIXOA

| Maxenb ynpaBnexus || CbemHas

| BcTpoeHHbI TOPMO3HOW MOZYNb || 15 kBT 1 Huxe (18,5 ~ 30 KBT - onuuMoHanbHo)

| [uTanune yeneil ynpasnesus || 24 B nOCTOAHHOr0 TOKa € TOKOOrpaHuyuBatoLLen 3awwutoi 300 MA

ACWUHXDOHHBIN [BUTATESb
Tun pBurarens

CVHXPOHHbIII iBUTaTeNb

V/F (ynpaBneHue HanpshxeHnem/4acToToi)

Tun ynpasnexus SVC (BeKTOPHOE yNpaBneHue ¢ Pa30MKHYTbIM KOHTYPOM)

V/C (BeKTOpHOE ynpaBneHue ¢ 3aMKHYTbIM KOHTYPOM)

YnpasneHne CKopoCTbio

Pexumbl pabotbl

YnpaBsneHne MOMEHTOM

CBA3b | MODBUS (onumoHansHo); PROFIBUS (onumoHanbHo)

BbICTpOE OrpaHuyeHne Toka

BCTpoeHHOE BUPTYaNIbHOE Pesie 3aePXKKN BPeMeHN

BcTpoeHHbINn Taiimep

BCTpOoeHHbIN MOAYNb BbIYUCTIEHNI

ABapuiiHbIil 0CTaHOB

OCHOBHbIE CI]VHKLI““ OTcnexuBaHne CKOpoCTW Nepex, 3anyckom

BctpoeHHoe MAO-perynupoBaHine

OyHkums AVR

OYHKLWS PE3EPBHOTO KOMMPOBAHUSA

YaaneHHblii KOHTPOJTb

YnpaeneHue Hacocamu

[T0BbILLIEHHbI TOK

[T0BbILLIEHHOB/MOHMKEHHOE HANPSXKEHNe

3awursl 3amblKaHne Ha 3eMIk0

[TponaaaHue asbl

[Teperpyska aBuratens

3 \ WWW.mmexpert.ru



I & &40
TEXHNYECKNE XAPAKTEPUCTUKY

Mogenb HomuHanbHbINA CooTBeTCTBYHOLNI
npeoGpasosatens TORRABRNORS (M) | AeuraTens (B TopmozHoit Moays et o
4aCTOThbl G P G P
3~380B+15% 50/60Iy
FCI-G3.7/P5.5-4B 8.8 13 3.7 5.5
FCI-G5.5-4B 13 - 5.9 = -
FCI-G5.5/P7.5-4B 13 17 5.5 7.5 S
FCI-G7.5/P11-4B 17 25 7.5 11
FCI-G11/P15-4BF 25 32 11 15 —
FCI-G15/P18.5-4BF 32 37 15 18.5
FCI-G18.5/P22-4 37 45 18.5 22
FCI-G22/P30-4 45 60 22 30
FCI-G30/P37-4 60 75 30 37
FCI-G37/P45-4 75 90 37 45
FCI-G45/P55-4 90 110 45 95
FCI-G55/P75-4 110 152 | 55 75 o lon soposare
FCI-G75/P90-4 152 176 75 90
FCI-G90/P110-4 176 210 90 110
FCI-G110/P132-4 210 253 110 132
FCI-G132/P160-4 253 300 132 160
FCI-G160/P185-4 300 340 160 185
FCI-G185/P200-4 340 380 185 200 [lon. 06opyRoBaHie
FCI-G200/P220-4F 380 420 200 220 Brelee noaknioserie
FCI-G220-4F 420 - 220 -
FCI-P250-4F = 480 - 250
FCI-G250/P280-4F 480 540 250 280
FCI-G280/P315-4F 540 600 280 315
FCI-G315/P355-4F 600 680 315 | 355
FCI-G355/P375-4F 680 710 355 375 Betpoen
FCI-G375-4F 710 - 375 S
FCI-P400-4F - 750 - 400
FCI-G400-4F 750 = 400 =
FCI-P500-4F - 930 - 500
FCI-G500-4F 930 = 500 -
FCI-G630-4F 1200 - 630 -

CMCTE MA OBOS HAYEHINA *O6LLEeNPOMBILLAEHHbIN peXxxim (G)

WCMONb3YETCA C HArpy3kom C MOCTOSHHBIM
BpaLLAKWNAM  MOMEHTOM. B 3TOM cnyyae BenuyuHa

BpalAOLLEro MOMEHTa, HEOBX0AUMOTO ANA

FCI = G 11/ P 15 = 4 B F NpUBEJEHNA B [ENCTBME KaKOro-nmbo MexaHusma,
T T T MOCTOSAHHA HE3aBUCWUMO OT CKOPOCTU BpaLLeHus.
Cepust [Tpumepom Takoro pexxuma paboTbl MOTYT CRYXWUTb

KOHBEIiepbl, 3KCTPYAEPbl, KOMMPECCOPbI, CKBAXKEHHbIE
HacoChl.

Pexxum G - 06LLenpOMBbILLNEHHbIA*

MovuyHocTb an.aurarens (KBT) ans o6Lienpom. pexxuma (G)
**HacocHbIn pexxum (P)

ICNONb3YETCA C HArpy3Koi ¢ NepeMeHHbIM BpaLLiatoLLM

MolwHocTb an.apuratens (KBT) ang HacocHoro pexuma (P) MOMEHTOM. 3TOT MOMEHT WMEET OTHOLIEHME K

Harpyskam, Ans KOTOPbIX TpeGyeTcs HU3KWUNA

BPALLAOLLMIA MOMEHT MPW HU3KOMN 4acToTe BpaLLeHus, a

BCTpOEHHbI TOPMO3HON MOYITb Mpy YBENUYEHUN CKOPOCTY BpalLieHus Tpedyetcs 6onee

o BbICOKWIA B 1A MOMEHT. TUNUYHLIM NPUMEPOM
BCTpOEHHbII APOCCENb NOCTOSHHOMO ToKa COKYt BPALLAIOLINI MOme pvmepo
TaKoro pexxuma siBisitoTcs HacoChl.

Pexxum P - HacocHbIN ™ *

HomuHanbHoe HanpsykeHune 3 ~ 380B + 15%, 50/600y

INSTART lMpeo6pasoBaTtenu YactoTbl cepum FCI | 4



TEXHNHECKAA ClEUNDPUNKALIIA

KoMNOHEeHT

XapakrepucTuka

YnpasneHue

Pexum ynpasnexus

Ynpasnexne HanpshxkeHuem/qactoToin (V/F)
BekTopHOE ynpasneHue ¢ pa3oMKHyTbIM KOHTYpoM (SVC), 6e3 aHkoAepa
BekTopHoe ynpasneHue ¢ 3aMKHYTbIM KOHTYpoM (VC), ¢ 3HKOAepOM

PaspeLueHune no yacrote

Lindposoe 3HaveHne 0.02%
AHarnorosoe 3Ha4eHue 0.1%

Kpueas HanpsxeHns/yactotbl (V/F)

JInHeiHas, KBaapaTN4Has, no BbIBPAHHLIM 3HA4YeHNAM: HanpshxeHue/vacToTa (V/F)

[TeperpysoyHas cnocobHOCTb

Pexxum G: 60 ¢ npn 150% Hom.TOKa; 3 ¢ npu 180% HoM.TOKa
Pexxum P: 60 ¢ npn 120% Hom.TOKa; 3 ¢ npu 150% HOM.TOKa

[TyCKOBOM MOMEHT

Pexxnm G: 0.5 T/ 150% (SVC); 0 T'y / 180% (VC)
Pexum P: 0.5 Ty / 100%

[vnanasoH perynuposku ckopoctu | 1:100 (SVC) 1:1000 (VC)
To4HoCTb nocTosHHoI ckopoctn | 0.5% (SVC) 0.02% (VC)
To4HOCTb ynpaBneHns MoOMeHTOM | + 5% (VC)

KomneHcaums MomeHTa

Py4yHas komneHcaums momeHTa (0.1%~30.0%), aBTOMaT4ecKasn KomneHcauus MoMeHTa

Pexum ynpasneHus

MaHens ynpaesnexus, knemmbl ynpasnenus, MODBUS, PROFIBUS

lnTaHue Leneit ynpasneHus

24 B NOCTOAHHOMO TOKA C TOKOOrpaHuymuBatoLLen 3awmroin 300 mMA

Bxoabl ynpasnexns

6-KaHanbHbIii pasbemM UMGpoBoro BxogHoro curHana (DI1~DI6), knemmy DI6 KOTOPOro MOXHO
CMONb30BATb B KAYECTBE BbICOKOCKOPOCTHOrO MMMYNbCHOrO BXOAHOr0 curHana. lMpu nomouu
BHELUHEeN nnathl PacLUMPeHUs BXOJOB/BbIXOAOB PasbeM MOXHO pacwuputb Ha 4 KNemmbl
(DI7~DI10). 2-kaHanbHbIil pa3beM aHanoroBoro BxogHoro curhana (VF1, VF2), koTopbiil MOXHO
ncnonb3osatb kak BXOA HanpskeHus (0~10B) unn Toka (0/4~20 MmA). Mocne HacTporikim ero
MOXXHO MCMOMb30BaTh KaK Pasbem BXOAHOI0 LUPOBOro curHana

[MPUMEHAHWE: Ons nutanua curHanos DI1~DI6 MOXHO NCMOIb30BaTh BCTPOEHHBIN U BHELUHWA
WCTOYHUK MUTaHMSA, Ang nutaHus knemm DI7~DI10 mMOXHO uCnonb30BaTh TONbKO BCTPOEHHbIN
NCTOYHUK NUTaHNA

BbIX0/Ibl yNpaBneHus

2-KaHanbHblil  pa3beM aHanoroBoro BbIXoAHOro curHana (FM1, FM2),
ncnonb3osarb Kak Bbixod HanpsxeHns (0 ~ 10 B), u kak Bbixof Toka (0 ~ 20 MA)
1-KaHanbHbIA pasbemM C OTKpbITbIM konnektopom (YO), He 6Gonee 48B noct.Toka 50MA.
[lononHUTEeNbHbIA 2-KaHaNbHbIA BbIXOA C OTKPbITbIM konnektopom (YO1, YO2) MoXHO 406aBUTb
npy NOMOLLW BHELHEi NnaThl pacLUUpPeHns BXO40B/BbIXOLOB

1-KaHasbHbIN pasbeM UMMNYNbCHOrO BbIXOAHOrO curHana (FMP), amanasoH vactot ot 0.01 'y Ao
100.00 kl'y

2-KaHanbHblil penerHbln Bbixoh (T1, T2), He 6onee 30B noct.toka/3A n He 6Gonee 250 B
nepem.Toka/3A

MPUMEYAHWE: YO u FMP numetoT eaunHblil pasbem YO/FMP, npu 3TOM eANHOBPEMEHHO MOXHO
CMONb30BATb TOMLKO CUTHAMbI OJHOIO B

KOTOPbIA  MOXHO

Nuankaums

IHdhopmaums o paboTe

3af1aHHas 4acToTa, BLIXOLHOI TOK, BLIXOAHOE HAMPSHKEHNE, HAaNPSPKEHWE LUMHBI MOCTOSHHOMO TOKA,
BXOAHOIA CUrHan, 3Ha4eHne curHana o6paTHoii CBA3W, TemnepaTypa MOAYNABbIXOAHAA 4acToTa,
cKkopocTb ABuratens u np. OTo6paxeHue [o 32 napameTpoB KHOMKON

VHdopmaums 06 oLunbkax

CoxpaHeHue UHchopmMaumn 0 3 MOCNeAHUX Henosaakax, BOSHUKLLNX BO BPemMa paboTbl. B kaxoil
3annucii 0 Hemonajke YKasblBAaeTCs 4acToTa, TOK, HANpSXKEHWe LWWUHbI U COCTOSIHME BXOAHOro/
BbIXOJHOTO CUrHana KneMmbl BO BPEMS BOSHUKHOBEHS HeMonajKu

3awmra

3awmTa npeobpazosarens
4acTOThI

[10BbILLIEHHbIN TOK, MOBbILIEHHOE HanpsXXeHue, 3adlliuTa OT Henonagku Monyneﬁ, MOHMKEHHOE
Hanps>XeHue, Neperpes, Neperpyska, 3alynTa oT BHELWHUX HeNonaaoK, 3aluTta o1 oWwmn6oK namaTi
EEPROM, 3awwimTa OT KOPOTKOrO 3aMblKaHWs Ha 3eMJTH0, 3aLiUTa OT 06pbiBa ha3

ABapuiiHas curHanuaaums
npeo6pa3oBarens 4acToTbl

3awyuTa 6110KMPOBKOM, aBAPUIiHBIA CUTHAN NEperpy3kun

KpaTkoBpemeHHoe nponasanue
nuTaHus

MeHee 15 mc: HenpepblBHas padoTa
bonee 15 mc: fonyckaeTcs aBTOMaTU4HECKUIA nepes3anyck

Ycnosus

OKpYXXatoLLEl cpefb!

Temneparypa OKpyatoLLero
BO3[yXa

-10°C ~ +40°C (B ananasoHe 0T +40 A0 +50 - NOHWKEHNE SKCNIyaTaLMOHHbIX XapakTepuctuk 1,5%
Ha KOXAbI rpagyc)

Temnepartypa xpaHeHus

-20°C ~ +65°C

BnaxHocTb Bo3ayxa

He 6onee 90% OTH.BJ1. (6€3 KoHJeHcaTa)

BbicoTa/Bnbpavms

Huxe 1000 m, meHee 5,9 m/c? (=0.6q)

MecTo ycTaHoBKU

be3 arpeccuBHbIX 1 FOPKOYUX ra30B, Mblv U NPOYUX 3arPA3HEHMI

5
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TEXHNHECKAA ClEUNDPUNKALIIA

KoMnoHeHT

XapakrepucTtuka

ICTOYHMK 3a[jaHuns 4acToTh!

14 TUNOB OCHOBHbIX WCTOYHUKOB 4acToTbl W 14 TWNOB BCMOMOraTefbHbIX WCTOYHUKOB.
MpuUMeHSIOTCA pasnnyHble peXumbl NepeknoyeHus. icnonb3ayloTes pasHoo6pasHble UCTOYHNKK
BXO[JHOr0 CWrHana: mMOTEHUNOMETP NaHenu YNpaBneHWs, BHELIHWA aHanoroBbId  CUTHAN,
UMPOBOIA OMOPHbIA CUTHAN, UMMYNbCHBIA ONOPHbIA CUTHAN, KOMaHAb!I LM POBbLIX BX0A08B, MJIK,
CUTHAM LWUMHBI YNIPABNEHUs, Pe3ynbTaTbl apUMMETNHECKUX BbIYUCIIEHIIA 1 NpoYee

\cTOYHNK 3aaHNs MOMEHTa

14 TUNOB UCTOYHMKOB BPALLAIOLLEr0 MOMEHTA, BK/IKOYas LM(POBONA OMOPHbIA CUrHan, BHELLUHUNA
AHAJIOrOBbINA CUTHAM, WMMYbCHBIA OMOPHbIA CUrHAM, CUTHAM LUWHBI YNPABREHUs, Pe3ynbTaThl
apUMETUHECKUX BbIYUCTIEHNIA 1 PoYee

AnropuT™ pasroHa 1 TOpMOXEeHUS

4 NINHEHBIX PeXxxumMa (BbI6OP C MOMOLLbIO LM POBbIX BXOL0B), S-Kpueas 1 u S-kpusas 2

ABapuitHbI 0CTAHOB

MrHoBeHHOE NpepbIBaHNE CUM0BOI BbIXOAHON Lienu npeobpasoBarens 4acToTbl

MHorocTyneH4aTas CKOpoCTb

Bbl6op 16 CKOpOCTE C WCMOMb30BAHWEM PA3NYHbIX KOMOWHAUWIA CUrHaNoOB Ha KineMmax
LM POBbIX BXOAOB

®yHKuua BCTpoeHHoro MJTK

HenpepbiBHOE (OYHKLMOHMPOBAHNE 16 CTyMeH4aTol CKOPOCTW, Ha KaxAoil CTYneHn Bpems
YBEINYEHNS 1 CHUXKEHUS CKOPOCTY U BPeMs (DYHKLINOHNPOBAHNSA MOrYT 3aaBaThCsl OTAEMLHO

TONYKOBbIN PEXUM YNpaBeHus
(JOG)

TON4YKOBYHO 4acTOTY W BPEMS TOSYKOBOTO YBENINYEHUS U YMEHbLIEHNS CKOPOCTU MOXHO 3aaBaTh
OTAENbHO, KPOME 3TOT0 MOXHO HACTPOMTb MPEUMYLLECTBEHHBIA WAM HEMPeUMYLLECTBEHHbII
TOSYKOBbI PEXIUM B paBo4eM COCTOSHIMN

KOHTPOMb CKOPOCTM BPALLEHNs!

[Tpeo6pasoBsaresib 4aCTOTbl HAYNHAET PABOTY C KOHTPOJIA CKOPOCTM HarpysKu

KOHTpOMb (OUKCUPOBAHHON ANMHBI
11 (OMKCUPOBAHHOIO PacCTOSHUS

OYHKLNS KOHTPONS 3afaHHOM [NHbI 1 3a[AHHOTO PacCTOSAHUA peanu3oBaHa Mpu NOMOLLM
UMNYNLCHOTO BXOJHOMO CUrHana

DyHKLMA cHeTHIKa

lMoAacHeT BXOHbIX MMMYbCOB O AOCTUKEHWUS YCTAaHOBNEHHbIX 3HAYEHNI

MA-perynuposaxue

=

= n o

= OYHKUWA YNPaBNeHUs 4acTotolt | oy enaetca B 060YAOBAHMI HAMOTKY TEKCTUAbHOM HUTH
X | konebaHuit

>

& | BctpoeHHoe

MpoLecc ynpaBneHns CUCTEMOI C 3aMKHYTbIM KOHTYPOM

DYHKLKUA aBTOMATUHECKOTO
perynatopa HanpshxeHns (AVR)

O6ecneynBaetcs CTabUbHOCTL BbIXOAHOMO HAMPSHKEHNA NPpU KONe6aHNAX HanpsKeHus ceTu

TopMOXXeH1e NOCTOAHHbBIM TOKOM

BbICTpOE 1 paBHOMEPHOE TOPMOXKEHIE

KomneHcaums npockanb3biBaHus

KomneHcaums 0TKIIOHEHUS CKOPOCTM, BbI3BAHHOO MOBbILLIEHUEM HArpY3KN

Ckayko06pa3Has nepecTpoiika
4acTOThI

MpenoTepalleHne BOSHNKHOBEHIS MEXaHUYECKOr0 Pe30HAHCa Harpy3Ku

KOHTpOb BpemeHu paboThl

®yHKUMS aBTOMATUYECKOA OCTAHOBKM Mpeo6pa3oBaTens 4acToTbl MPW AOCTVKEHWN 3a[aHHOM0
BPEMEHU

BcTpoeHHoe BUPTyanbHoe pene
3a/1ePXKN BPEMEHN

MoXeT  OCYLIeCTBNATL  YNpPOLUEHHOE  JIOrMYecKOe  NporpamMmupoBaHne  (PYHKLMIA
MHOTOGYHKLMOHANbHbIX BbIXOJOB U BXOJO0B LIMGIPOBLIX CUrHANOB. Jlornyeckue pesynbtatbl MOryT
ObITb  9KBMBANEHTHbI  (PYHKUMAM LNCOPOBLIX BXOAOB, a TaKXKe BbIBOAUTCS C MOMOLLbHO
MHOTOGYHKLMOHANbHbIX BbIXOA0B

BCTpoeHHbIN Talimep

2 BCTPOEHHbIX TaiMepa YNpaBnsOTCS BXOAHbIMI CUTHAMaMi HAcTPOWKW BPEMEHU ANs Mojadu
BbIXOZAHOrO BPEMEHHOT0 curHana. icnonb3ytoTes no 0TAENbHOCTY UK B KOMOUHALMY

BcTpoeHHbIN MoayIb
BbIYMCIIEHNIA

4-KOHTYPHBI MOAY/b BbIYUCEHIIA, BbINOMHAKLLMA CIOXKEHNE, BbIYUTAHIE, YMHOXKEHIE, [IENEHNE,
onpeaeneHne 3Ha4eHNI 1 MHTEerpanbHble onepawui

YnpasneHue Hacocamu

ABTOMATIYECKOE YNPABNIEHNE YETbIPbMS OCHOBHBIMI HACOCAMU 11 OAHUM JOMONHUTENIbHbBIM

06MeH JaHHbIMK

lnara ynpaefieHWss He CHaGXeHa BCTPOEHHbIM KOMMYHUKALMOHHbIM WHTepdoeiicom RS485,
Tpebyercs BHELUHAS ~ KOMMYHWKAUWOHHAs nnata pacluvpeHus. [lnatel  paclumpeHus
NOLAEPXNBAKOT CTaHAapTHble npoTokosibl MODBUS (nnata pacwupenus FCI-RS485) u PROFIBUS
(nnata pacwmpenns FCI-DP)

[latynk nonoxexus (3HKozep)

lnara ynpaeneHus He CHabeHa MHTEPENCOM AaTyuka MonoXeHus, TpebyeTcs AOMONHUTENbHASA
nnata paclumpeHus. Mnatbl pacluMpeHns NoAAEPKUBAKOT UHKPEMEHTHbIV JAT4MK nonoxeHns ABZ,
VHKPEMEHTHbIN fatyuk nonoxeHns UVW n pesonbeep. B 3aBucumocTu oT cnoco6a MoaKIIHoYeHus
JaTinka MOXHO Peanu3oBaTb BbICOKOMPOW3BOANTENbHOE BEKTOPHOE YNpaBfeHWe ¢ 06paTHOI
CBA3b10, KOTOPOE MCMOb3YETCA B CIy4ae BbICOKNX TPEOGOBAHMIA K TOHHOCTI PerynupoBaHns

Tun pBuratens

ACUHXPOHHbIN ABUraTesib U CUHXPOHHbIN ABUraTesb

OxnaxaeHue

BosgyLiHoe oxnaxaeHue

*0numa

INSTART TllpeobpasoBaTtenn 4actoTtbl cepun FCI
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CXEMbI MNOOKJITHOHEHWNA

CraHgapTHasa KoHdourypauma gnsa npeobpasoBaTenien YacTtoTbl MOLWHOCTLIO 15 KBT 1 HuxKe

[lpoccenb nocT. Toka  TOPMO3HON PesncTop

Bbiknioyarens b Tpexd)e}subm
ACUHXPOHHBII BUTaTENb

P RrRP1L P+ PB

Lo S S Mpeo6pazosarens

L3 yactotsl FCI

T
o ymon4aHuio ncnonb3ayercs P24V
BCTPOEHHbIA UCTOYHUK NUTaHus 24 B Cnot 1~
op
np. BXOA 1
Lncbp. Bx0A pIL
Linchp. Bxoz 2 Bbixog 1 aHanorosoro curHana
2 bI2 GNDO J 0-10B/0/4~20 MA
Hichp. BX0 DI3 | Knemmbl
| Unchp. Bxogd _—" pI4 | UMDPOBBIX } BbIX0/ 2 aHanoroBoro curiana
BX0[JJ0B GNDO 0~10 B/ 0/4~20 mA
Lindop. Bxop 5 DI5
| Lndp. Bxog 6~ DI6 YO/FMP O | YO (P2.1.20=1): MHOrOMYHKUMOHANbHbIN BbIXOA
06wt 06 C OTKPbITbIM KonnekTopom 48 B nocT. Toka 50 MA
_ = om058n COM | soro Curran COM O | FMP (P2.1.20=0) UmnynscusHbii 8sixon 0.01~100.00 KTy
HeLwHwit noTeHumometp (1 kOm, 0,5 BT

McTO4HMK nuTaHns aHanor. curdana +10vV MHOTOYHKLMOHANbHBIA PeneiHbli Bbixog T1

He 6onee 250 B nepem.toka 3 A He 6onee 30 B nocT. Toka 3 A
Bxop 1 aHanorosoro curdana VF1

Cnot 2**
Bxop 2 aHanorosoro curHana GND

He 6onee 250 B nepem.Toka 3 A He 60nee 30 B nocT. Toka 3 A
3emns aHanoroeoro curHana V2

0/4-20 mA

P24V BCTPOEHHbIN UCTOYHUK NUTaHWUs 24 B MOXET GbITb UCNONb30BAH ANs

MUTAHUA BHELLHUX CXeM C TOKOM noTpe6reHus He 6onee 300 MA

O
} MHOrOYHKLMOHANbHbIV peneiHblii BbIXOA T2
O

CtaHpapTHaa KoHdourypauusa onsa npeobpas3oBaTtenenr YacToThl MOLLHOCTbIO 18,5 KBT 1 BblLLe

Topmo3HON peauctop

[Ipoccens b=
nocr. Toka  RL1/ ' \RL2

Beikntoyarens

RS
LZJ

L3

Mo ymonyaHuio ncnonb3yercs
BCTPOEHHbIN UCTOYHUK NUTaHns 24 B

LUnapp. Bxog 1

Lndp. Bxoa 2

Lndpp. Bxog 3

| Uncpp. BXOR4
Lndp. Bxoa 5

| Lndp. Bxop 6 _—
06wwunin

BHewwHuit noteHumnometp (1 kOm, 0,5 BT)
McTouHnK nuTaHus ananor. curHana +10vV
Bxop 1 aHanorosoro curdana VF1

Bxop 2 aHanorosoro curHana GND

3emns aHanorosoro curHana Vg2

P24V

NoaaaW 5y e “®10e-
/8 Topmo3Hol ‘G
|

/1 mopynb
L

\
\
1/

TpexchasHblii

S
T
P24V

R P1 P+
[Tpeo6pa3oBaresb

yactotbl FCI

Cnot 1*

Knemmbl
UNpOBbIX
BXO/0B

061was knemma
LnchpoBoro curHana

Cnot 2**

0/4-20 mA

PB ACWHXPOHHBIA fBUraTens
A%
w
FM1 0O
} Bbixog 1 aHanorosoro curHana
GND O J 0-10 B/ 0/4~20 MA

FM2 0 } BbIX0 2 aHanoroBoro curkana
GND O 0~10 B/ 0/4~20 mA

YO/FMP O

C OTKPbITbIM KOnnekTopom 48 B noct. Toka 50 MA

YO (P2.1.20=1): MHOrothyHKLMOHaNbHbIA BbIXOA,
FMP (P2.1.20=0) imnynbcuBHbIi Bbixog 0.01~100.00 kI'y

MHOroyHKLMOHANbHBIRA peneitHblii BbIxog T1
He 6onee 250 B nepem.toka 3 A He 6onee 30 B nocT. Toka 3 A

He 6onee 250 B nepem.toka 3 A He 6onee 30 B noct. Toka 3 A

BCTPOEHHbI MCTOYHNK NuTaHNS 24 B MOXET 6bITb UCNONb30BaH ANs
MUTaHUS BHELLIHUX CXeM C TOKOM noTpe6reHus He 6onee 300 MA

O
} MHOrothyHKLMOHANbHBIA PeneiHblil BbIXOA T2
O
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[ ABAPVITHbIE PASMEPD!

LL B [ Bec
MM G

Mopgenb

FCI-G3.7/P5.5-4B
FCI-G5.5-4B

FCI-G5.5/P7.5-4B
FCI-G7.5/P11-4B

FCI-G11/P15-4BF B
FCI-G15/P18.5-4BF 250 | 420 | 197 | 11

155 | 225 | 160 | 2,6 Mogens 1 - —

200 | 300 | 172 | 54 Mopenb 2

FCI-G18.5/P22-4 128 | Mogems 3
FCI-G22/P30-4 00 | 40| 219 |
FCI-G30/P37-4 | |
FCI-G37/P45-4

Mogens 4
FCI-G45/P55-4 355 | 530 | 265 | 24 | Mogens m
FCI-G55/P75-4 .
FCI-G75/P90-4 390 | 600 | 265 |~ | Mogens5 N

FCI-G90/P110-4
FCI-G110/P132-4
FCI-G132/P160-4 Mogenb 6
FCI-G160/P185-4 530 | 950 | 375 | 92 T
FCI-G185/P200-4 I
FCI-G200/P220-4F I
0162204 620 | 1250 | 420 | 180 ,
FCI-P250-4F ’ ,
FCI-G250/P280-4F 04enb r
FCI-G280/P315-4F 700 | 1400 | 420 ) 240
FCI-G315/P355-4F
FCI-G355/P375-4F
FCI-G375-4F

FCI-P400-4F

FCI-G400-4F 1000 | 1800 | 600 | 500 | Mopens 8
FCI-P500-4F
FCI-G500-4F

FCI-G630-4F

470 | 750 | 305 o7

520

MOLOESbHbIV PR

Mogenb 1 Mopenb 2 Mogens 3 Mogens 4 Mogenb 5 Mopenb 6 Mopgenb 7 Mogenb 8
3,7~55kBT  55~11«KBr 11~ 37 kBt 37~55«KBT 55 ~90 kBT 90 ~200 kBT 200~315 kBt 315~ 630 kBT

INSTART lMpeo6pasoBaTtenu YactoTbl cepum FCI | 8



AKCECCVYAPbI
NAHET YITPABITEHVA

CbeMHble MaHenum ynpasneHsa ¢ OOCTYNMHOW CTRYKTYPOW MEHIO

72 mm

D
‘ 59 mm Li

Mogens Mogenb

_ FCI-KP-S FCI-KP-B
3,7-75kBT a 11-630 kBt
LED naHenb %’ LED naHenb

WW G/
WW /6

MOHTAXHbBIE KOMITIEKTbI v YOTTMHNTETTbHBIE KABETTIN

BHeluHnn B1g Ob6osHaveHe OnuncanHne

MoHTaXHblii KOMNNEKT
FCI-MK-S BKII04AET MOHTaXHYI0 pamky ans naHenu FCI-KP-S
W YANVHUTENbHbI Kabenb

MoHTaXHblii KOMNNEKT
FCI-MK-B BK/04AET MOHTaXHY0 pamky ans naHenu FCI-KP-B
W YASMHUTENbHbIA Kabenb

YanunutenbHbli kKabenb
FCI-EC-S ans navenu FCI-KP-S (1-10 meTpos)

YanunutenbHbli Kabenb
FCI-EC-B ans navenu FCI-KP-B (1-10 meTpos)

9 |

Www.mmexpert.ru



OONOJTHNTENbHBIE OrNu
[MT1ATbl PACLWWVPEHNA

MoJynbHast KOHCTPYKLMS NO3BONSET YCTAHOBUTL O[[HOBPEMEHHO [1Be NNaThbl pacLUMpeHns ™

A i

o
-

LI

13F0188

FCI-RS485

T T

FCI-DP

-

: KNeMMbl NOAKTHOYEHNSA KNeMMbl NOAKMHOYEHNA 3y

FCI-WSP TOPMO3HOro Moayns anekTpoasuraTens FCI-PG4
Fr ®
\
KNeMMbl NOAKTHOYEHNS
nnTaHna v

Kremma noAKnoYyeHns
TOPMO3HOr0 pPe3ncTopa

*0nuus He pacnpocTpaHseTcs Ha nnaty pacwuperus FCI-WSP

INSTART [HononHuTesbHble onummn | 10



OOMNOJTHNTEINBHOE OBOPYLOOBAHNE
TOPMOSHbIE MOV

TopmosHble moaynu FCI-BU o6ecneynBaeT nojady anekTpO3Hepruun, BbipabaTbiBaeMoi B NpoLIEcce
TOPMOXXEHUSA 3NeKTPOoABMraTens, Ha TOPMO3HOW pe3ucTop, obecneynBas HOpManbHYH pabdoTy
npeobpa3oBartens YacToTbl M APYroro 060pya0BaHUS.

TopmosHoit moaynb FCI-BU wwmpoko ucnonb3yetcs B CXemax ynpasneHus NMATOB, NMOObEMHbIX KPaHOB,
MPOV3BOACTBEHHbIX MEXaHW3MOB, LUAXTHbIX MOAbEMHbIX arperatoB, LEHTPUAYr, HACOCHbIX arperatoB Ans
HETAHbIX MECTOPOXAEHUI 1 Ap.

B npeo6pasosatenax 4yactotbl INSTART mouwjHocTbio g0 18,5 KBT TOpMO3HOM MOAynb BCTPOEH,

MOLLIHOCTbO 60nee 18,5 KBT TpebyeTcs BHELLIHEe NOAKTIOHEHNE.

BHewHun Bmg O603Ha4vYeHne OnuncaHne

HomuHanbHbIn Tok: 15A

FCI-BU-50 M1KoBbIi TOK: 50A
CoBmecTumocTb: FCI-G18.5/P22-4BF - FCI-G30/P37-4

HomuHanbHbin Tok: 30A

FCI-BU-100 MKoBbIit ToK: 100A
Cosmectumoctb: FCI-G37/P45-4 - FCI-G55/P75-4

HomuHanbHbin Tok: 100A

FCI-BU-200 MKoBbIi Tok: 300A
CosmectumocTts: FCI-G75/P90-4 - FCI-G132/P160-4

HomuHanbHbIA ToK: 150A

FCI-BU-400 MuKoBbI TOK: 450A
CosmectumocTtb: FCI-G160/P185-4 - FCI-G315/P355-4F

HomuHanbHbIi Tok: 200A

FCI-BU-600 MuKoBbI TOK: 650A
CosmecTumocTb: FCI-G355/P375-4 - FCI-G630-4F

TOPMOGHbIE PESNCTOPDI

TOpMO3HOIA pe3ncTop 06ecneynBaeT BO3SMOXXHOCTb ObICTPOI 0CTaHOBKM 351eKTPOABUIaTeNs, B Cly4vasx
TOPMOXEHUA C MOMOLLbI0 NPeo6pa3oBatens 4acToTsl. B npoLecce TOPMOXXEHUS 3NIEKTPOABMIaTENs ero 3Heprus
paccenBaeTcs Ha 6/10Ke pe3ncTopoB, KOTOPbIA, B CBOKO 04Yepelb, MOAKMOYEH K LUWNHE NMOCTOSAHHOIO TOKA Ha
npeo6pa3oBaresib 4acTOTbl, YTO AAeT 3alMTy Npeobpas3oBaTesiio 4acToTbl OT OGNOKMPOBKM MO MPUYMHE
nepeHanpsKeHns.

TOpMO3HOI pe3ncTop He06X041M B TEX CNy4asnx, Korga:

— Heobxoaumo 60osee APIEKTUBHOE TOPMOXKEHIE

— WHEPLIMOHHAsA Harpy3Ka Ha 3NeKTpoaBuraTenb

— NMEeTCs BOSMOXHOCTb NepeHanpaxKeHus

TOpMO3HbIe Pe3ncTopbl SBAAIOTCS JOMNONHUTENbHOW OMUWEA U PEKOMEBHAYHTCS K YCTaHOBKE Npu
M Ttopm. 60nee 20% ot M HOMUH.

BrewHum Bug OnuncaHve

Conpotusnenue: 5 Om - 600 Om
_ Mownocts: 80 - 3000 Bt
B

&

INSTART [JononHutenbHble 0b6opygoBaHme 12



MJ1ATbl PACWIVPEHNA. OTNMMCAHKVE

BrHewHum Brg  O603HaYeHue

FCI - 1/01

FCI - 1/02

FCI - PG1

FCI - PG2

FCI - PG3

FCI-PG4

FCI - ZS

FCI - RS485

FCI-DP

FCI-WSP

Onuncanve

Mnata paciumpexns BX0A0B/BbIXOA0B U NpoTOKoNoB cBsA3n (MODBUS RTU)
4-kaHanoHbIn Ldposoin Bxog (DI7~DI10)

1-KkaHanbHbI aHanorosblin Bxog (VF3)

2-KaHanbHbIA MHOrOYHKLMOHANbHBIVA BbIXOA C OTKPbITbIM Koiektopom (YO1, Y02)
KommMyHNKaLMOHHbIN nHTepdeic RS-485 (SG+, SG-)

COBMECTUMOCTb: BCe MOfenu npeobpasosatenei 4actoTsl cepumn FCI

Mnata paciumpexns BX0OA0B/BbIXOJ0B

4-kaHanbHbli Undpposoin Bxog (DI7~DI10)

1-KaHanbHbIN aHanorosbii Bxop (VF3)

2-KaHanbHbIN MHOTOMYHKLUMOHANbHBIA BbIXOA C OTKPbITbIM Konnektopom (YO1, YO2)
CoBMecTMMOCTb: BCE MOAENN Npeobpasosatesneil 4acToTbl cepun FCI

Mnara pacwupeHus ana aHkoaepa ¢ gutepeHynanbHbIMKU BbIXOLAMU
Moapepxusaet oud depeHunanbHblil BXOAHON curHan A, B, Z (nuHeiiHblii fpaisep)
6e3 BbIXOLHOr0 pasfefieHns no 4acroram

Makc. ckopoctb: 100 kI

HanpspkeHue nutaHmsa aHkogepa: 5B

CoBMECTMMOCTb: BCE MOJenu npeobpasoBateneii 4actoTbl cepun FCI

lnara pacwupenusa ana aHkoaepa ¢ kommytaumein UVW
MoanepxusaeTt andepeHumanbHbin BxogHon curdan A, B, Z, U, V, W
6e3 pasfeneHus no Yactoram; Makc. ckopoctb: 100 Kl

HanpsxeHue nuTaHua aHkogepa: 5B

CoBmecTMMOCTb: BCe Moenu npeobpasosateneii 4actoTbl cepun FCI

Mnara pacwumpenus ang 3HKoAepa ¢ OTKPbITbIM KOJIIEKTOPOM
Mopnep>xKa BXOAHOIO CUrHana ¢ OTKPbITbIM Konnektopom A, B, Z
Makc. ckopoctb: 100 kI

HanpspkeHue nutaHusa aHkomepa: 24B

CoBMeCTMMOCTb: BCe MOZeNn npeobpasosarteseii 4actotsl cepun FCI

lnata pesonbBepa

Bbixon Bo36yxaeHus 10 kl'y; 7 VRMS

12-3Ha4Hoe paspeLleHmne

be3 BbIXOAHOr0 paszesieHuns o YyacTotam

CoBMECTMMOCTb: BCe MOAenu npeobpasoBateneii 4acToTbl cepun FCI

lnata pacwmpenns ang UHXEKLUOHHON MaLLKHbI hopMOoBaHUA
2-KaHanbHbIn Lndposoi Bxog (D17-D18)

2-KaHaNbHbIi KOHBEPTUPYEMbIiA aHanorosbIi Bxog (G1-S1, G2-S2)
COBMeCTMMOCTb: Bce Mofenu npeobpasosateneit YactoTbl cepun FCI

Mnata paclumpeHus NPOTOKONOB CBA3K
Mopnepxxka ctaHgapTHoro npotokona MODBUS-RTU
CoBMeCTMMOCTb: BCe MOZeNn npeobpasosarteseii 4actotsl cepun FCI

lnara paciuMpeHus NpOTOKONOB CBA3K
Mopnepxka ctangapTHoro npotokona PROFIBUS
COBMECTMMOCTb: BCe Mofenu npeobpasoBatenei 4actoTsl cepun FCI

lnara pacwumpeHnus ana Hacocos

NOAAePXKaHNEe JaBNEHNS B MHOMOLBUraTENbHbIX CUCTEMAX

(4 oCHOBHbIX Hacoca + 1 ONONHUTESbHBIN HACOC)

CoBMeCTMMOCTb: BCe MOZeNM npeobpasosarteseii 4actotsl cepun FCI
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TABMVILA MOOBOPA TOPMOS3HbLIX MOOYEM
1 TOPMOS3HbIX PE3V/ICTOPOB

PekomeHayemoe TOPMO3HOE COMPOTUBIIEHNE
L1719 HACOCOB, BEHTUNATOPOB, TOKAPHBIX 1 PekomeHayemoe TOpMO3HOe conpoTVENEHYe
(DPe3EPHbIX CTAHKOB, ALIMOCOCH! 1 MIp. [ns KpaHOB, NOAbEMHbIX MEXaHU3MOB, KOHBEEPOB
Mopgenb (Kropm. < 1.0, B < 10%) (1.3 Kropm. <1.4,30 NB <40%)
npeo6pasosarens
4acToTbl y "
Topmo3Hon HomuHan  |Kon-Bo*|  3HayeHue Topmo3Hon HomuHan Kon-o* 3Ha4eHue
MOAY/b pesncTopoB LuT. MOAY/b pe3ncTopos L.
FCI-G3.7/P5.5-4B BcTpoeH 150 Om 600 Bt 1 150 Om 600 BT | BctpoeH 80 Om 400 Bt 6 120 Om 2,4 kBT
FCI-G5.5-4B BctpoeH 100 Om 1 kBT 1 100 Om 1 kBT BcTpoen 40 Om 2,5 kBT 2 80 Om 5 kBT
FCI-G5.5/P7.5-4B | BctpoeH 100 Om 1 kBT 1 100 Om 1 kBT BcTpoeH 40 Om 2,5 kBT 2 80 Om 5 kBT
FCI-G7.5/P11-4B Bctpoen 750m 1,2 KBT 1 750m 1,2 kBT | BcTpoeH 100 Om 1 kBT 6 66.67 Om 6 kBT
FCI-G11/P15-4BF Bctpoen 50 Om 2 kBT 1 50 Om 2 kBT BcTpoen 15 0m 2 kBT 3 45 Om 6 kBT
FCI-G15/P18.5-4BF | BctpoeH 40 Om 2,5 kBT 1 40 0m 2,5 kBT | BcTpoeH 10 Om 3 kBT 3 30 Om 9 kBT
FCI-G18.5/P22-4 FCI-BU-50 40 Om 2,5 KBT 1 40 0m 2,5 kBt | FCI-BU-100 50m 3 kBt 8 | 250m15kBT
FCI-G22/P30-4 FCI-BU-50 15 Om 2 kBT 2 | 300m4 kBt 2*FCI-BU-100 | 40 Om 2,5 kBT 5 | 250m20 kBT
FCI-G30/P37-4 FCI-BU-50 50 Om 2 kBT 2 | 250m4 kBT FCI-BU-200 10 Om 3 kBT 6 15 0Om 18 kBT
FCI-G37/P45-4 FCI-BU-50 50 Om 2 kBT 3 16,6 0m6 kBT | FCI-BU-200 12 Om 3 kBT 9 12 Om 27 kBT
FCI-G45/P55-4 FCI-BU-50 50 Om 2 kBT 3 16,6 Om 6 kBT | FCI-BU-200 10 Om 3 kBT 9 10 Om 27 kBT
FCI-G55/P75-4 FCI-BU-100 | 40 Om 2,5 kBT 3 |13,30m7,5«kBt| FCI-BU-200 5 0m 3 kBT 15 | 8,33 Om 45 kBT
FCI-G75/P90-4 FCI-BU-100 | 40 Om 2,5 kBT 5 |80m125kBT | 2*FCI-BU-200 | 12 Om 3 kBT 18 | 6,0 Om 54 kBT
FCI-G90/P110-4 FCI-BU-200 | 15 0m 2 kBT 8 |7,50m16kBT | 2*FCI-BU-200 | 10 Om 3 kBT 18 | 5,0 Om 54 kBT
FCI-G110/P132-4 FCI-BU-200 | 50 Om 2 kBT 9 |5560m18kBT | 2*FCI-BU-200 | 10 Om 3 kBT 21 | 4,29 Om 63 kBT
FCI-G132/P160-4 FCI-BU-200 | 5 0m 3 kBT 9 | 50Mm27 kBT 3*FCI-BU-200 | 10 Om 3 kBT 27 | 3,330m 81 kBT
FCI-G160/P185-4 FCI-BU-200 | 10 Om 3 kBT 10 | 4 Om 30 kBT 3*FCI-BU-200 | 10 Om 3 kBT 30 | 30m 90 kBT
FCI-G185/P200-4 FCI-BU-200 | 10 Om 3 kBT 12 | 3,330m 36 kBT | 4*FCI-BU-200 | 10 Om 3 kBT 32 | 50 Om 96 kBT
FCI-G200/P220-4F | FCI-BU-200 | 10 Om 3 kBT 12 | 3,33 0m 36 kBT
FCI-G220-4F FCI-BU-200 | 50m 3 kBT 15 |3 0m 45 kBT 3
TopMO3HbIE PE3NCTOPbI ANA NpeobpasoBarenei
FCI-G220/P250-4F | FCI-BU-200 | 5 Om 3 kBT 18 | 2,50m 54 kBt
yactotsl ([1B<40%) mowyHocteio cBbie 220 kBT
FCI-G250/P280-4F | FCI-BU-400 | 5 0m 3 kBT 18 | 2,5 0m 54 kBt HOA6UpaIOTCS 10 3aMPOCy
FCI-G280/P315-4F | FCI-BU-400 | 50m 3 kBT 21 12,14 Om 63 kBT
FCI-G315/P355-4F | FCI-BU-400 | 5 Om 3 kBT 21 12,14 Om 63 kBT

* BO3MOXHbI Pa3finyHble Crnocobbl COEANHEHN TOPMO3HbLIX PE3NCTOPOB (MOCe0BaTeNbHOE, napanienbHoe, CMeLLaHHoe)

**B Tabnuue ykasaHbl TOPMO3HbIE MOLYIN U TOPMO3HbIE PE3UCTOPbI AR TUNOBOr0 NPUMEHEHNUS (TOPMO3HON MOMEHT - He 6osiee 100% o1 paboyero
MOMEHTA, NepUoANYHOCTb BKOYeHUs - He 6onee 20%). [ns cneynanbHOro npuMeHeHus TpebyeTcs pacyeT napameTpoB TOPMO3HOMO MOAyNs W
TOPMO3HOr0 COMPOTUBEHUS.
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CETEBBIE n MOTOPHbIE OPOCCEJ 1IN

CeTeBble ApoOcCCenn npegHa3HavyawTca Ang
CHKeHUs OPOCKOB TOKOB BXO[HOI Lenu 4acTOTHOMO
npeobpasoBaresisi, npu KonedaHusax HanpsXKeHN B CETHU,
a TaKXe NS CHUXEHWUA BblGpOCAa rapMOHMYECKUX

MoTopHble apoccenn npefHasHavyeHbl A1 3auThl
ABUraTenen OT NMKOB HANPSHKEHUs, BO3HNKAKOLLMX NpU
pa6oTe npeobpa3oBaTesieil 4actoThl. BenuymHa
NynbCaLMn HaNPSXKEHU 3aBUCUT OT HECYLLen 4YacToTbl
npeobpasoBaresiell 4acToThl, AJINHbI U TuUMa Kabens.
bbicTpoe BpeMs HapacTaHUA HanpsaXeHWUs
XapakTepnuayetrcsd AOMNONMHUTENIbHbBIMU NOTEPAMM
MOLLHOCTW W HeXenaTeNbHbIM HarpeBOM B Kabensx u
JBuratene, a Takxe MOXET MPUBECTU K MPO6OK nnu
YCKOPEHHOMY CTapeHuto 13onsumn. [poccenn cHmKarT
CKOPOCTb HapacTaHWs TOKOB KOPOTKOI0 3aMbIKaHS, TEM
cambiM o6ecne4ynBas Heo6XO0AMMOe Bpems Ansd
cpabatbiBaHMs 3aLLUTbI TPe06Pa30BaTeNs 4acToThl.

MapameTp CeteBoit MoTopHbIi
ApoCCenb | Opoccenb
Paboyas yactoTa, Iy 47 - 63 0...60
[nanasoH moLHOCTK, KBT 2,2 ~315
Paboyee HanpspkeHue, B 440

MakcumanbHblii ToK, A
Cnocob oxnaxaeHus
Pab6o4as Temnepatypa
VicnonHeHwne

1,5x |H (60 cek)
EctecTBeHHOE BO3/yLLIHOE
oT1-10°C o +40°C*
OTKpbITOR
CTeneHb 3aLwmThl P00
Pexum paboTbl MpOAOMKNTENbHBbI

* BO3MOXKHOCTb UCMONb30BaHNA 10 +55°C C NOHKEHNEM
XapaKTepPUCTUK Ha 2%

CETEBOW 3MC OUNBbTP

IMC chunbTpbl — OUNILTPbI 3NIEKTPOMArHUTHOA COBMECTUMOCTU CIYXAT [/15 CHUXKEHWUS BbICOKOYACTOTHbIX NOMEX B

CeTeBoli apoccenb

Mopenb

ISF-2.2/5.8-4
ISF-4.0/10.5-4
ISF-5.5/15.5-4
ISF-7.5/20.5-4
ISF-11/26-4
ISF-15/35-4
ISF-185/385-4
ISF-22/46.5-4
ISF-30/62-4
ISF-37/76-4
ISF-45/92-4
ISF-55/113-4
ISF-75/157-4
ISF-90/180-4
ISF-110/214-4
ISF-132/256-4
ISF-160/305-4
ISF-185/344-4
ISF-200/383-4
ISF-220/425-4
ISF-250/484-4
ISF-280/543-4
ISF-315/605-4

/IHOYKTUBHOCTD,
MIH
0.883
0.910
0.544
0.405
0.248
0.213
0.174
0.145
0.094
0.094
0.072
0.049
0.044
0.035
0.035
0.029
0.027
0.022
0.018
0.018
0.016
0.015
0.014

CeTb 0T YaCTOTHbIX NPeobpa3oBaTesien Ansa COOTBETCTBUA TPeOYeMbIM CTaHAapTaM CETH.

lMapameTp Ceteoit AMC cunbtp
Pabouas vactoTa, 'y 50
[lnana3oH MOLLHOCTK, KBT 0,75~ 315
Pabouee HanpsxeHue, B 380 - 440

Crnocob oxnaxaeHus EctecTBeHHOE BO3yLLIHOE

CETEBOW IPOCCENb AMC PUJIBTP

[POCCEJTb NOCTOAHHOIO TOKA ﬁ

MapameTtp

Pabo4as Temnepatypa

CTeneHb 3awwuThl

Pexxum paboTbl

MoTopHbIf gpoccesib

Mopgenb

IMF-2.2/5.1-4
IMF-4.0/8.8-4
IMF-5.5/13-4
IMF-7.5/17-4
IMF-11/25-4
IMF-15/32-4
IMF-18.5/37-4
IMF-22/45-4
IMF-30/60-4
IMF-37/75-4
IMF-45/90-4
IMF-55/110-4
IMF-75/152-4
IMF-90/176-4
IMF-110/210-4
IMF-132/253-4
IMF-160/300-4
IMF-185/340-4
IMF-200/380-4
IMF-220/420-4
IMF-250/480-4
IMF-280/540-4
IMF-315/600-4

MIH

0.531
0.302
0.345
0.196
0.148
0.108
0.093
0.082
0.050
0.050
0.036
0.033
0.025
0.020
0.020
0.017
0.014
0.014
0.010
0.011
0.009
0.009
0,0088

CeteBoii AMC dounbtp
01-25°C no +80°C*

IPOO

MpoA0MKNTENBHBIN

* BO3MOXKHOCTb UCMONb30BaHNA [0 +55°C C NOHKEHNEM
XapakTepucTuk Ha 2%

MOTOPHBIA IPOCCESTb

TOPMO3HOI MOAYMb

JM TOPMO3HOI PE3MCTOP

/IHOYKTUBHOCTD,

INSTART [JononHuTenbHbIE ONummn
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TABJTMUA TTOABOPA
CETEBbIX 1 MOTOPHbIX OPOCCEJIEN

MowyHocTb, KBT

Mopenb
npeo6pa3oBarens O6Lenpo- .| CeteBoii gpoccenb | MoTopHbIit Apoccenb EMC comnbTp
4acTOThI MbILLIMEHHbIi | HACOCHbII
pexum (G) pexum(P)
FC1LG3.7/P5 548 3,7 — ISF-4.0/10.5-4 | IMF-4.0/8.8-4 IEF-4.0/10.5-4
e — 55 ISF-5.5/15.5-4 | IMF-5.5/13-4 |EF-5.5/15.5-4
FCI-G5.5-4B 55 ISF-5.5/15.5-4 | IMF-5.5/13-4 IEF-5.5/15.5-4
55 — ISF-5.5/15.5-4 | IMF-5.5/13-4 |EF-5.5/15.5-4
FCI-G5.5/P7.5-48 — 75 ISF-7.5/20.5-4 | IMF-7.5/17-4 |EF-7.5/20.5-4
7.5 — ISF-7.5/20.5-4 | IMF-7.5/17-4 |EF-7.5/20.5-4
FCI-G7.5/P11-48 — 11 ISF-11/26-4 IMF-11/25-4 IEF-11/26-4
FOLG1 /P 15.48F 11 — ISF-11/26-4 IMF-11/25-4 |EF-11/26-4
i i — 15 ISF-15/35-4 IMF-15/32-4 |EF-15/35-4
FC1.615/P18.5.4BF 15 — ISF-15/35-4 IMF-15/32-4 |EF-15/35-4
— 18,5 ISF-185/385-4 | IMF-18.5/37-4 | |EF-185/385-4
18,5 — ISF-185/385-4 | IMF-18.5/37-4 | IEF-185/385-4
FCI-G18.5/P22-4
/ — 22 ISF-22/46.5-4 IMF-22/45-4 |EF-22/46.5-4
22 — ISF-22/46.5-4 IMF-22/45-4 |EF-22/46.5-4
FCI-G22/P30-4
Cl-622/P30 — 30 ISF-30/62-4 IMF-30/60-4 |EF-30/62-4
FC1.G30/P374 30 — ISF-30/62-4 IMF-30/60-4 |EF-30/62-4
— 37 ISF-37/76-4 IMF-37/75-4 |EF-37/76-4
37 — ISF-37/76-4 IMF-37/75-4 |EF-37/76-4
FCI-G37/P4c-4 — 45 ISF-45/92-4 IMF-45/90-4 |EF-45/92-4
C1.645/P55.4 45 — ISF-45/92-4 IMF-45/90-4 |EF-45/92-4
) i — 55 ISF-55/113-4 IMF-55/110-4 | IEF-55/113-4
55 — ISF-55/113-4 IMF-55/110-4 IEF-55/113-4
FCI-Go5/P75-4 — 75 ISF-75/157-4 IMF-75/152-4 |EF-75/157-4
75 — ISF-75/157-4 IMF-75/152-4 |EF-75/157-4
FCI-G75/P90-4 — 90 ISF-90/180-4 IMF-90/176-4 IEF-90/180-4
90 — ISF-90/180-4 IMF-90/176-4 IEF-90/180-4
FCI-GO/PT10-4 — 110 ISF-110/214-4 | IMF-110/210-4 | IEF-110/214-4
110 — ISF-110/214-4 | IMF-110/210-4 | IEF-110/214-4
FeI-GT10/P132-4 — 132 ISF-132/256-4 | IMF-132/253-4 | |EF-132/256-4
FC1LG132/P160.4 132 — ISF-132/256-4 | IMF-132/253-4 | |EF-132/256-4
— 160 ISF-160/305-4 | IMF-160/300-4 | IEF-160/305-4
160 — ISF-160/305-4 | IMF-160/300-4 | IEF-160/305-4
FCI-GT60/P185-4 — 185 ISF-185/344-4 | IMF-185/340-4 | IEF-185/344-4
185 — ISF-185/344-4 | IMF-185/340-4 | IEF-185/344-4
-G185/P200-4
Fel-G18%/ — 200 ISF-200/383-4 | IMF-200/380-4 | IEF-200/383-4
200 — ISF-200/383-4 | IMF-200/380-4 | IEF-200/383-4
- P220-4F
FCI-6200/P220 — 220 ISF-220/425-4 | IMF-220/420-4 | |EF-220/425-4
FCI-G220-4F 220 — ISF-220/425-4 | IMF-220/420-4 | |EF-220/425-4
220 — ISF-220/425-4 | IMF-220/420-4 | IEF-220/425-4
FCI-6220/P250-4F — 250 ISF-250/484-4 | IMF-250/480-4 | IEF-250/484-4
FCI-G250/P280-4F 250 — ISF-250/484-4 | IMF-250/480-4 | |EF-250/484-4
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CPABHUNTEJTbHBIE XAPAKTEPNCTVKW
npeobpaizoBaTtenien YacTtoTbl INSTART

L

L =
cepwua FCI cepwua MCI cepwusa SDI

Ivana3son mowyHocTy, KBT 3.7-630 0.37-7.5 0.4-4.0

1 dpasa, 220B - 0.37-2.2 0.37-2.2

3 pasebl, 3808 3.7-630 0.75-7.5 0.75-4.0

YnpasneHue YrpasneHue Ynpasnexue

HaNPsXXeHeM/4acToToil; HanNPsXXeHMeM/4acToToil; HanpsH>KeHNem/4acToTol;
3nekTponpusop BekTopHoe ynpasneHue ¢ BekTopHOE ynpasreHue ¢ BekTopHoe ynpassnieHue ¢

Pa30MKHYTbIM, 3aMKHYTbIM
KOHTYPOM (C 9HKOZEpom)

Pa30MKHYTbIM KOHTYPOM

Pa30MKHYTbIM KOHTYPOM

Twn geuratens

ACMHXPOHHbIA/CUHXPOHHBIN

ACUHXPOHHBI

ACUHXPOHHBIN

BxopHas yactora, 'y

50-60

50-60

50-60

BbixogHas 4yactorta, 'y

0-3200

0-3200

0-600

Meperpy3o4Has cnoco6HOCTb

06LenpPOMbILLIEHHbIN PEXNUM:
150% HOMWHANbHOIO TOKa
nuratens B teqeHnm 60c;
180% HOMWHANbLHOIO TOKA
JBUraTens B Te4eHumn 3c

120% HOMWHANbLHOIO TOKa
nuratens B tedeHnm 60c;
150% HOMMHALHOTO TOKA
JBuratens B Te4eHumn 3¢

06111eNPOMBbILLINEHHbIA PEXUM:

06111enPOMbILLIAEHHbIA  PEXIUM:

150% HOMWHANbLHOIO TOKA
nuratens B tedeHnmn 60c;
180% HOMWHaNbLHOIO TOKA
[BUTaTenNs B Te4eHumn 3¢

120% HOMUHANBLHOIO TOKA
nBuratens B tedeHnmn 60c;
150% HOMWUHANLHOIO TOKA
NBUraTens B Te4eHumn 3c

150% HOMUWHANLHOTO TOKA
JBurarens B Te4eHun 60c;
180% HOMWHANLHOrO TOKA
JBuraTens B Te4eHnn 4c

BcTpoeHHbIN MCTOYHUK NUTAHUA 24B, 300mMA 24B, 300mA -
VnpasigHne CKOPOCTbIO/MOMEHTOM +/+ +/+ +/-
Bctpoenubiin MAL-perynatop + + +
ABTOMATUYECKAS PErynnpoBKa

HanpsKeHus (AVI% e " * *
BcTpoeHHbIN Talimep + + +
OrpaHuyuTenb Toka + + +
PerynmpoBka MOMeHTa + + -
DyHKLNA pe3ePBHOT0 KOMMPOBaHUS

napameTpos + + -
YacToTHOE yNpaBfeHne Hacocamu 1 (+4) 1 1
Kon-Bo ckopocTeit 16 16 16
AHanoroBble BX0/1bl/BbIXO/bl 2(+1)/2 2/ 11
LinchpoBble BX0O/bI/BbIXOb! 6 (+4)/1(+2) 51 5/1
PeneitHble BbIXOAbI 2 1 1

3alnTa no HanpsPKeHUo + + +
TokoBas 3aLnTa + + +
3awwmTa ot neperpesa M4 + + +
3awuta ot nponagaxusa gas + + -

KomMyHUKaALUOHHbIE
BO3MOXHOCTH

MODBUS - onuus
PROFIBUS - onuus

MODBUS-BcTpoeH

MODBUS-BcTpoeH

BcTpoeHHblit TOPMO3HOI MOAY b 3,7-18,5 kBT (18,5-630-0nuus) BcTpoeH BcTpoen

CTeneHb 3awurbl IP 20 IP 20 IP 20
061LenpOMbILLTIEHHbIE 0611enpoMbILLEHHbIE HacocHble 1

06nacT NPUMEHEHHA MEeXaHU3Mb! MeXaHW3Mb! BEHTUNISALMOHHbIE YCTAHOBKM
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OBOPYLOBAHNE INSTART

= [TIPEOBPA30OBATEJIN HACTOTbI = NOMNOJIHNTEJIbBHOE OBOPYOOBAHUE
cepuis SDI TOpMO3HbI? Moy
Cepus onsi cuctem HomuHarnbHbIM Tok: 15 ~ 200 A
BEHTUNALNN MowuHocTb: 15 ~ 500 kBT

TopMO3Hble pe3ncTopbl

cepua MCI H Conpotvierietve: 5 ~ 600 Om

ManomoLuHas cepus MoLuHocTb: 80 ~ 3000 BT
0o6LLero NpUMeHeHus

MoTopHble gpoccenu
cepwva FCI & 2l

YHuBepcansHas cepus
o6LLero Ha3zHav4eHus

MowyHocTb: 2,2 ~ 315 kBT

CeTeBble gpoccenu

. MoLuHocTb: 2,2 ~ 315 kBT
= YCTPOWCTBA NIABHOIO NMYCKA

= | cepwa SSI
i o= | CraHpapTHas cepus

. OuneTpbl OIMC
H | 06LLIEr0 NPUMEHEHNA

MowuHocTb: 0,75 ~ 315 kBT

= | cepwsa SBI

CraHpapTHas cepuisi

06LLIEro NpUMeHeHNs

€ 06BOAHbIM KOHTaKTOpoMm (6arnac)

Balwu 6nvkaniumii nocTaBLLUK:

JaHHbiii katanor 6bi1 paspaboraH A8 TOro, Yyrobbl farb 0630p CYLYECTBYKOLEH cepun
npeobpasosarenei yactotsl INSTART. BeneacTaue T0ro, Y10 HaLLest mosmTnKoi SBSETCA IPOLECe

HenpepsiBHOro0 pPasBuTna, BO3MOXHO U3MEHEHUS TEXHUYECKUX XapaKTepucTuk 6es
PeABAaPUTENILHOIO YBEAOMIEHNS . OTOT KATasor NPeAHAa3Ha4eH T0/bKO ANIS UHGOPMATUBHBIX LEeH.

Mbi He Hecem OTBETCTBEHHOCTb 3@ PELUEHUS, MPUHSATBLIE 110 JAHHOMY KaTanory 6e3 0npeAeneHHbIX

TEXHUHECKUX KOHCYITbTAUMI.
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