BEHHUHI

NBI cepun ENERTRONIC |

¢ [IpOMbILLNIEHHDbIE
e OpHodasHble U TpexcasHble
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Puc. 1: Bo3MOXHbIe CETEBbIE MOMEXH

BesonacHan aKCMyaTaLuA - faxe Npu ceTeBbiX
MoMeXax UM OTKNIOYEHUAX ANEKTPONUTaHUA

lNocToAHHO BO3pacTatowan noTpebHOCTb B MHGhopMaLmm
HapAZy C aBTOMAaTu3aunei NPON3BOLCTBEHHbIX MPOLECCOB

CO CTMOXHOI OpraHu3aLneii ceTen nepefayn AaHHbIX
(koHuenumaA Industry 4.0), nosbiWwaloT TpeboBaHNA K
HaaeXHOCTU 1 BecnepeboHOCTW MCTOYHIKOB MUTaHWA.
OpnHako Henb3A n3bexarb C60eB B SNEKTPONMTAHUN NpU
nepe-rpy3ke KOMMYyHanbHoM anekTpoceT. OHM MOTyT BbITh
BbI3BaHbI OOMbLUMM KONMYECTBOM NOTPebUTENEi, Nepexntoye-
HUAMM B NEPUOAbI MKOBBIX HArpy30K U W paspAaaaM1 MOfHUM.
B pesynbTate - nafeHue HanpaXeHUaA, ckayuky 1 nepenagbl
TOKa B KOMMYHaJIbHOM 3MEKTPOCETH.

[na obecneyenna BbINONHEHNA 0COBO BaXHbIX 3a4ay 1
MUHAMWU3ALMW BPEMEHM NPOCTOA BaXKHEMLWMX NOTpebuTenei
M He-06X0AMMa He3aBUCUMaA CUCTEMA SHEProCHAOXKEHMA.
MoTpebuTenamI NepBOCTENEHHOM BEXKHOCTM ABNAKOTCA, HANpUMep:

* Hedhrexummyeckue 3aBoapl;

* HetprenepepabatbiBatowme npeanpuaTUs;

* DNeKTPOCTaHLMUU U NOACTAHLUK;

= KomnbloTepb! ynpaBneHnA TEXHOIOrMY. NPOLIECCOM;
= lucnetyepckue MyHKTbI;

= SCADA-cucTembl

YT00bI YIOBNETBOPUTB ATUM KPUTEPUAM, HEOBXOAUMBI
HaZleXHble UCTOMHNKY BecnepeboitHoro nutanua (VBM).

NVAVAVAVAY

YcTaHoBka cTatuyeckux MBI He Tonbko obecneynsaeTt
6ecnepeboitHyto nogaqy NoAKMoYEHHbIM NOTPEBUTENAM
3NEKTPOIHEPIIN, HO TAKXKE 3HAYUTENBHO YNYULLAET ee
KayeCTBO MO HANPAXEHWIO 1 4acTOTe B CPABHEHWM C
06bI4YHOI 3IEKTPOCETHIO.

B 06b14HOM pexume noTpebutens nonyvaeT NUTaHue Yepes
(pyHK-LIMOHAMBHYIO LieMb, COCTOALLYIO U3 BbINPAMUTENA,
VHBEPTOPA M BbIXOAHOrO TpaHcdopmaropa. CornacHo

EN 62040 -3 VBN cepum ENERTRONIC | cooTBeTCTBYET
HavBbicwen kKnaccucpukaumn VFI SS 111 n obecneymnsaet
MakcumarbHyto 6e30MacHOCTb U 3KOHOMUYHOCTb
6BnarofapA CneaytoLwmM XapakTepucTuKam:

* BoinpAmMUTESIb U MHBEPTOP C CUJI0BbIMM MOAYIAMM
Ha ocHoBe IGBT-TexHonoruu;

= KoadhdpmumeHT BXOAHON MOLHOCTK = 0.99;

= KoathchmumeHT HenuHenHbIx uckaxeHnui (KHW) no
BXOAHOMY TOKY < 5%;

* OTNIMYHbIe CBOMCTBA AJIEMEHTOB yNpaBJieHUA AnA
noaaepxaHnA BbICOKOW CTabUNbHOCTU HanpsXXeHUd
AaXKe NP1 3HaYUTENbHbIX U3MEHEHNAX Harpy3Ku;

= Cratuyeckuit 6aiinac 1 BHYTPEHHNI CEpPBUCHbIN bailnac;

* PaclumMpeHHble hyHKLUU TEKYLLEro KOHTPOMNA U
OTYETHOCTW.
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cTaTiyeckuil bainac

nepeKnioyarens

Ha Bblxoae

nepeksioyarenb

nepexsoYaTens

BbINpAMUTEND MHBEPTOP

BbIX0AHOM
TpaHcopmarop
= BHeLHAAAID
6arapen

BXOAHOI
Tpaxcdopmatop

*

Puc. 2: Cxema MBI
* ONLUMOHANBHO

CraTtuyeckuu 6amnac

Mopynb ctatudeckoro 6avnaca obnerdaeT 6ecnepebonHoe
nepekntodeHne Ha 06xo4Hyto Lienb (6annac) B yCcTaHOBIEH-
HOM AmanasoHe. MNepexos B pexxum Harinaca MOXET BbInof-
HATbCA KaK aBTOMAaTUYECKM NOCPEACTBOM YNpaBAtoLLero
curHana, Tak v BpyyHyto.

TeKyLwnii KOHTPOb CUCTEMbI U YTPABIIEHNE CXEMO
npegoTepalLaloT cbou B paboTe MOAyNA, a Takxe Nodble
HENOrMYHbIE NEepeKtoYeHnA cTatndeckoro banaca. T.e.
noboe nepeknoYeHre (B aBTOMaTUYECKOM U PyHHOM
PEXUME) BO3MOXHO TOMbKO MPK YCIOBUM, YTO
HanpsXeHWe, YacToTa 1 hasHOCTb MHBEPTOPA
CWMHXPOHM3MPOBaHbI ¢ 6annacom.

OTKNOHEHWA CETEBOIN YacTOThI OT 3aA4aHHbIX 3HAYEHMI
6ynyT 6nokMpoBaTh cTaTU4eckuii bannac.

Llenb cTatnyeckoro 6aiinaca cocTouT 13 aHTunapan-
J1eNnbHOro TMPUCTOPHOIrO 6noka ¢ MWKPOMpPOLECCOPHbIM
ynpaesneHuem. OH 6e3 npepbiBaHMA B aBTOMaTU4eCKOM
pexume nepesoanT NOAKIKOYEHHbIE K HEMY Harpy3ku Ha
MUTaHWe OT CETU, ECNN MO KaKoi-nnbo npn4mMHe BbIXOAHOE
HanpAxeHne MBI oTKNoHAETCA OT 3aaHHbIX 3HAYEHWIA.

Puc. 3: VIBIT cepm ENERTRONIC [ 40 kBA

Cratiyeckuit bannac meeT neperpy304HyLo crnocobHOCTL
150% Ha 10 MuH. 1 500% (cepua ENERTRONIC | 3-1) unmn
1000% (cepua ENERTRONIC | 3 - 3 ) Ha 100 mc. Mpw
neperpysKe Ui KOPOTKOM 3aMblKaHUN OH aBTOMATUHECKM
NepeKoyaeT Harpy3Ky 06paTHO Ha MHBEPTOP /1A
HopManu-3aunm paboTbl.

BHyTpeHHWiA pyuHoit Gannac

VBl cHabxeH BHYTPEHHUM CEPBUCHbIM Hainacom ¢
BbIKJIOYATENEM C PYUHBIM ynpaBeHneM. 3To obneryaeT ero
MNOMHoe OTKII0YeHNe OT Harpy3ku. [ocne aToro Ha Harpysky
noaaeTcA NUTaHMe HeMoCPeCTBEHHO U3 ANeKTPOCeTH

(puc. 2).



Puc. 4: VBl cepum ENERTRONIC | co cTaHaapTHbIM 6710koM yripaBreHns

BO3MOXHOCTb NapansienbHoi KoMMyTaLum

B napannenb MoryT 6bITb NOAKNOYEHBI 40 BocbMU VBT
cepum ENERTRONIC | gna cosnaHuAa 3anaca MOLWHOCTH
(N+1) nnm yBennyeHma Harpy3sku. OHu paboTatoT ¢
pacnpeneneHnem Harpy3ku B akTUBHOM W NacCBHOM
peXuMe «MacTep».

I'pynnoBon coeanHUTeNb No3sonAeT paboTatb AyM VBT
napannencHo. PaboTa B napannesb ¢ NofIOBUHHOM
Harpy3kon BO3MOXHa 6riarofapa 1Ucnosb30BaHNo
LMHocoeanHuTenbHoro Buiknoyatens (LLCB) Ha ase
anekTpudeckue WwiHbl. Korga LLCB 3akpbiT, Harpy3k

a pacnpegenseTcaA Ha oba MBI, a korga oH oTKpbIT, VBT
NUTaIOT COOTBETCTBYIOWME LWNHBL. CnefoBaTenbHo, Ha
Harpysky noCTOAHHO NO4AETCA 3MEKTPONUTaHME.

TOK KOPOTKOro 3amblKaHUA

B KauecTBe Onumm BbIXOAHON TOK KOPOTKOTO 3aMblKaHuA MHBEPTOpa
MOXeT BbiTb yBenuyeH [0 700% B TeveHue 3 ¢. (cepua ENERTRONIC
 3-3) unm 400% B Teuerme 3 c. (cepua ENERTRONIC | 3-1). B 3asucy-
MOCTY OT HOMMHaJTb- HOI MOLLHOCTM BT MOXET NoHaaobuTkeA Lkad
onblLero pa3mepa (ecnu paccMaTpusarh aToT napameTp).

Beb-6pay3ep: 3HaueHnA
11 KOHCpUrypaLma cUCTeMbI

['pachmyeckmi nonb3oBaTENLCKMI
MHTEPCENC ANA BCEX
cuctem ¢ OC Windows

___ Tpotokon TCP/IP:
riepeaya MofHbIX AaHHbIX

RS-232 Kommy?auuﬂ >

Puc. 5: PacLumperHbie GhyHKLMM TEKYLLEro KOHTPOMA M OTYETHOCTH

3anor ANUTENbHON U HAAEXHOM SKCTNyaTaLmum -
ynpexgpatotlee 360° TexHuyeckoe obcnyxusaHue

Ortpae npegnoyterve MBI komnaHum BENNING, BblI
BblOpanu n3aenue BbICOKOro kayecTsa 0T MMPOBOTrO naepa
B NPOU3BOLCTBE UCTOYHUKOB NOCTOAHHOIO U NEPEMEHHOMO
TOKa. [lnA MakcUMasbHOro yLoBEeTBOPEHNA TpeboBaHWAM
knueHTa MBI komnanu BENNING obecneyeHbl HaaexxHow
CepBVCHO NOaAEPKKON BO BCeM Mupe. Bam oTKpbIT focTyn
K BbICOKOKA4eCTBEHHOW TEXHUYECKOW NOALEPXKKE,
MOCTaBKe 3anacHbIX YacTeil U AKCMEePTHLIM 3HAHWAM - T4e Y
Korzia 6bl OHU BaM He NoTpeboBaniChb.

3akntoums ¢ komnaven BENNING porosop Ha o6enysxuBaHue,
Bbl MOXETE PacCynTbIBATH HA BbICOKMA YPOBEHb 0BCAYXMBaHUA C
HaZLeXHbIMI W ObICTPBIMM CPOKaMI MOCTABKM 3anacHbIX YacTel.

MpodhnnakTiyeckoe obenyxmatie komnaHim BENNING

NOMOXeT MakCumanbHO
360°)
=i

HaJeXHO 3aluTuTb CUCTemy
npesBeHTUBHOE

3NEKTPOCHAOXEHNA,
CcnpaBuTLCA ¢ Npobnemamu
obcnyxusaHue

CErofHA 11 OTKPOET HOBble
MepcnexTUBLI B BynyLiem.

service@benning.ru



CeHcopHanA naHenb (onuus)

* [pacnyecKuii MHTepelic, 0TobpaxxatoLwmin nogaqy
MUTaHWA U COCTOAHWE CUCTEMbI

* [opaepxka BCex CTaHAAPTHBIX A3bIKOB

 XypHan nocnegHux 1200 cobbiTuin. MonHoe onvcaHue
[aHHbIX, YKa3aHe BPEMEHN 1 OTHET B TEKCTOBOM
thopmate

® Bo3MOXHa MHAMBMAYyanbHaA KoOHMrypauma

 3afaHne hyHKLMM OUCTaHLMOHHOTO ynpaBieHna
perynnpoBka paboyux napameTpoB

T —

MBI cepun ENERTRONIC | 3-3 (Tpexcha3Hblit BxoA U TpexdasHbIi BbIXOA)
Hom.mowHocTs*! (cosqp = 0.8)  [KBA]
Bbixoa.MowHocTs*! (cosg = 1.0) [kBT]

[nanasoH paboyux Temneparyp
OTHoCHTENBHAA BNAXKHOCTb
YpoBeHb Lwyma
Knacc sawuTbl
BeicoTa pasmelleHua
MonBop kabenen
Oxkpacka
BexTtunauma
Knaccudmkauva
CraHpapTbl
no 6e30nacHoOCTU
no AMC
MO MOLHOCTM
Bxop
HanpsaxeHne
YactoTa
KHW no Toky (100% Harpy3ka)
KoachdhuL,. BXOAHOI MOLIHOCTM
TpaHcchopmaTop
Bbixop (pexxum uxseptopa)
HanpsaxeHne

[lonycT. OTKNOHEHIE HANPAXEHNA (CTaTny)
[lonycTMoe OTKNOHEHWe YacToThl

KHW no HanpaAxeHnto

Kna

Pexxum neperpyskv — uHBepTop
Pexxvm neperpy3ku — 6annac

KopoTKoe 3amblKaH1e — MHBEPTOp

KopoTkoe 3ambikaHue — baiinac
TpaHcchopmarop
AkkymynaTopHana 6atapen
HomuHanbHoe HanpsAxeHue

Tvn 6atapen

(*'6onee BbICOKE HOMUHATbHBIE MOLLHOCTY -

TexHU4ecKmne XapaKTepUCTUKM

30 40 50 60 80 100 120 140 160 200 240
24 32 40 48 64 80 9% 112 128 160 192
0 ... 40 °C (BHe 3TWX NPELENOB — CHUXXEHNE MOLLHOCTH)
5 ... 95% (6e3 KoHaeHcaLwm)
< 65 gbA (B 3aBUCMMOCTY OT MOLLHOCTH)
IP20 (6onee BbICOKMA KNacc 3aluuTbl Mo 3ampocy)
1000 m HaZ ypoBHEM MopA (63 CHUXEHNA MOLLHOCTM)
CHM3Y (MOABOZ, CBEPXY MO 3anpocy)
RAL 7035 (npyron LBET o 3anpocy)
MPUHYANTENbHAA MPUTOYHAA BEHTUNALNA
VFI-SS-111 (cornacHo IEC / EN 62040-3)

IEC / EN 62040-1, [EC / EN 60950-1
IEC / EN 62040-2
IEC / EN 62040-3

3-x hasHbii 400 B + 15% (6onee BbICOKOE HAMPAXEHME MO 3anpocy)
50 My +5% /60y +5%
<5
>0.99
PaspnenuTenbHblii TpaHcthopMaTtop (onumaA)

380 B /400 B/ 415 B (bonee BbICOKOE HANMPAXEHWE MO 3anpocy)
+1%
+0.1%
JivHenHan Harpyska < 1%

10 94% (B 3aBMCMMOCTM OT KOHChUrypaLwm)
200% Ha 3 ¢, 150% Ha 60 ¢, 125% Ha 10 MuH.

1000% Ha 100 mc, 150% Ha 10 MuH.

110 350% Ha 3 ¢ (8o 700% - onuueA)

1000% Ha 100 mc
PaspenuTenbHbli TpaHchopMaTop

110B
220B
400 B

CBMHLIOBO-KMCNOTHAA, HUKENb-KaaMUEBadA, ITUIA-MOHHAA (MO 3anpocy)
no 3anpocy) TexHn4eckue napameTpbl MOryT ObITb N3MEHEHbI 6e3 NPeaBapUTENbHOMO YBEAOMIEHNA.
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Hom.mowwHocTb (cosp =0.8)  [KBA]
Boixoz.MowHocTh (cosg = 1.0)  [kBT]
[unana3soH paboyux Temneparyp
OTHocuTeNbHaA BNAXHOCTb
YpoBeHb wyma
Knacc sawuThbl
BbicoTa pasmeLLenuna
MonBon kabenewn
Okpacka
BeHTunauua
Knaccudmkauma
CraHpapTbl

no 6e3onacHocTy

no AMC

M0 MOLYHOCTM
Bxon
HanpsxeHue
YacTtota
KHW no Toky (100% Harpyska)
Koadhchnu. BXOAHOI MOLHOCTH
TpaHcdopmatop
Bbixop (pexxum uHseptopa)
HanpsxeHue
JlonycT. OTKNOHEHWE HANPAXEHNA (cTathy)
[onycTMoe OTKMOHEHe YacToTbl
KHW no HanpsxeHuio
Knao
Pexum neperpyskv — nHBepTop
Pe>xxum neperpy3ku — bannac
KopoTkoe 3amblkaHue — MHBEPTOp
KopoTkoe 3ambikaHvie — 6aiinac
TpaHcdopmatop
AKKymynfaTopHana 6atapes
HomuHanbHoe HanpsAXxeHue

Tvn 6atapen

Il

‘. 1 TexHuyeckue XapPaKTepUCTUKU

MBI cepum ENERTRONIC | 3-1 (TpexchasHbin Bxof M 0AHO(a3HbIA BbIX0A)
10 20 30 40 50 60 80 100 120 140 160 200

[.‘ 9

,. MBI cepuu ENERTRONIC | -
BaXXKHble TXHI/Ii‘-I BCKUE XapaKTePUCTUKM

| X

8 16 24 32 40 48 64 80 96 112 128 160
0... 40 °C (BHe 9TWX NPenenoB — CHUXEHNE MOLLHOCTH)
5 ... 95% (6€3 KoHAeHcaLmm)
< 65 OBA (B 3aBMCMMOCTM OT MOLLHOCTM) i
IP20 (60ree BbICOKMI KNace 3alumThbl Mo 3anpocy)
1000 m Hag, ypoBHEM MOpA (6€3 CHKEHNA MOLLHOCTM)
CHM3Y (MOABOL CBEPXY MO 3ampocy)
RAL 7035 (gpyron LBET no 3anpocy)
MPUHYAMTENbHAA NPUTOYHAA BEHTUNALNA
VFI-SS-111 (cornacHo [EC / EN 62040-3)

IEC / EN 62040-1, IEC / EN 60950-1
IEC / EN 62040-2
IEC / EN 62040-3

3-x hasHbIit 400 B + 15% (6onee BbICOKOE HAMPAXEHME MO 3anpocy)
50 My +5% /60 'y + 5%
<5
>0.99
Pa3nenutencHbin TpaHcdopmartop (onuya)

220 B /230 B/ 240 B (6onee BbICOKOE HaMpsAXeHWe No 3anpocy)
1%
£0.1%
JInnenHana Harpyska < 1%
B0 91% (B 3aBMCMMOCTY OT KOH(UrypaLmm)
200% Ha 3 ¢, 150% Ha 60 ¢, 125% Ha 10 MuH.
500% Ha 100 mc, 150% Ha 10 MuH.
300% Ha 3 ¢ (8o 400% - onuuA)
500% Ha 100 mc
Pa3pnenutenbHein TpaHcdopmatop

110 B
220 B
CBMHLIOBO-KMCIIOTHAA, HUKESb-KaAMMEBaA, MUTUIA-MOHHAA (MO 3anpocy)
TexHuyeckue rnapameTpbl MOryT 6bITb M3MEHeHbl 6e3 npenBapuTesibHoro yBeLOMIEHNA.
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Puc. 6: 3aB1CMMOCTb BbIXOAHON MOLHOCTM OT K03thdh
LIMeHTa MOLLHOCTY NOAKIOYEHHOI Harpy3Ki

Bbinpamutens

BbinpAMuTeNnb UMeeT NonynpoBoaHNKOBbI IGBT-MoCT ¢
(hyHKLMEN KoppeKLmn ko3dhuLmMeHTa MOLLHOCTM
(k03(hhu-LMEHT MOLLHOCTM = 1), KOTOPbIN NpeobpasyeT
TpexchasHbIi NMUTAIOLWMA TOK B MOCTOAHHBIA TOK C
3a[laHHbIMK NapavmeTpamu 451A noaadn Ha uHeepTop. Mpu
3TOM NOACOEANHEHHBI aKKyMyNATOP HENPEePbIBHO
noasapAxaeTcaA WWnW Bceraa HaxoanTCcA B ONTUMAIbHOM
3apPAXEHHOM COCTOAHMUM.

BeinpaMuTenb NpegHasHayeH v AnA nofadqv NuTaHnA Ha
VHBEPTOP C Harpy3Kow, N AnA 3apAaKW pasprAXXeHHOr

0 aKKyMynATopa nocre nponagaxua cetn. «MeanieHHbIR
MycK» BbINPAMUTENA NO3BOMAET NNAaBHO HAPACTUTb
MyCKOBOIA TOK nocne c6oA nuTaHuA. Mpu 3anycke
napannensHbix MBI B aBTOMaTUYECKOM pexume ¢
3anasfblBaHWeM akTUBMPYETCA CepuA NepeKnoyeHnin Ana

OrpaHnu4eHnA nNycKoBOro Toka Ha OTAeNlbHOM BbinpAMUTENE.

3apAmHbIA TOK 1 Npefen U3MEeHeHNA HanpaXeHna
BbINPAMUTENA 3aBUCAT OT TUNa 1 npoussoauTens AKB.
IMpy HeOBXOAMMOCTH, MOXHO MOAKIIOYUTH OMNLIIO
TemnepaTypHO-CKOMMEHCMPOBaHHOrO 3apAaa.

Puc. 7: BN cepun ENERTRONIC | 120 kBA B wkadpy ¢ knaccom
3awuTbll IP21 (onuwa)

WHBepTop

ViHBepTOp NpeobpasyeT NOCTOAHHbI TOK B OAHOCA3HbIN
nepemenHbiii (MBI cepum ENERTRONIC | 3-1) unn
TpexchasHbin nepemenHbli (VBN cepun ENERTRONIC | 3-3)
CMHYCO-MAanbHbINA TOK. IHBEPTOP OCYLLECTBNAET LMPOTHO-
UMNYNbCHYO MoaynAumio B IGBT-nonynpoBoAHNKOBOM
MOZYNE W UMEET pasaenvuTeNbHbIi TpaHchopMaTop Ha
BbIxoae. BCneacTaume BbICOKOW H4aCTOTbl KOMMyTaLMU MO
CpaBHEHWIO C OMOPHOI YacTOTOI 1 ONTUMAbHOIO
ynpaBneHna AAnTENbHOCTLIO UMMYbCA, UHBEPTOP
obrnapaet BbicokuM K[ Aaxke Npu 4acTUYHbIX Harpy3kax u
BbIAAET HU3KWIA KOIPULIMEHT UCKAKEHNA NPU HENMHENHBIX
Harpy3skax. bonee Toro, npu cTyneH4aTbix U3MEHEHNAX
Harpy3Ku OH BblAaeT OT/INYHbIE AMHAMUYECKIE
XapaKTepUCTUKM.

B cnyyae npoBanoB HaNpAXEHWA UK aBapuitHbIX
OTKJIIOYEHUA ANA NOAAYM NUTAHUA aBTOMATUYECKM
CNOMb3YEeTCA MOLKIHO-YEHHbIN K LUMHE MOCTOAHHOTO TOKa
aKkyMynaTop. AKTUBI3U-PYETCA aBapuiiHaA curHanusauma
paspAnky akkymynatopa, 1 ecniv AKB paspsaxeHa, To
VHBEPTOP aBTOMATUYECK U BLIKNIOYAETCA U BKIIOYAETCA
CcurHanmusauua.

B cnyyae Bbixoga napameTpoB MHBEPTOPA 3a PaMKK
npeayCTaHOBNEHHOTO Auana3oHa NpouCXoauT
aBTOMAaTUYECKOE NEPEKIIOYEHNe Harpy3Km Ha baiinac.
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