EQUALIZER

CI/ICTeMa NNOBLBIINICHUA KAaYE€CTBAa
IJIEKTPOIHEPIUMA, paﬁoTalomaﬂ B
peaHBHOM BpeMeHH KOppeKHI/IH MonHaa KomneHcauma obblyHo 3a 2/3
KO:-)(l)(l)I/I]_u/[eHTa MOHIH()CTI/I’ umkna (1/4 -1 umkn MakcumarnbHo)

IHeprocoepekeHue, NoAaepKKa YpoBHS SHeprocGepexeHie
oy CyuiecTBeHHOe ocrnabneHune
HaHpH?KeHI/ISI, CHMKEHHE KO‘HeﬁaHHH’ nepenapos 1 KonebaHuin HanpsxeHns
ocjiadJieHHe BCIIECKOB TOKa, (l)I/I.]ILTpaIII/IH DunbTpaLms rapMoHuK
KomMmyTauus 6e3 nepexomHbix
FapMOHI/IK 4 | z[pyrne HpHJIO)KeHHH AJIsA npoLieccos

Pa3HO00PA3HBIX IMHAMUYECKNX HATPY30K. OB LRI HH OIS NSS HOSTHIY GV

Pacu.mpeHMe BO3MOXHOCTEN MECTHOro
npon3BoaCcTBa aHeprun
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TexHonorus
EQUALIZER

KommyTauus rpynn KoHaeHcaTopoB

Cuctema EQUALIZER nogkniovaeT n OTKNoYaeT rpynnbl
KOHAEHCaTopOB COBPEMEHHBIMU 3ANEKTPOHHLIMU
nepeknovatensamu.  logknioyeHne U OTKMOYEHME
KOHAEHCATOPOB MNPOUCXOAMT B TOYKEe HYNeBOro Toka.
Takoe rnagkoe MoOOKMOYEHWE YCTpaHsAeT nepexofHble

CnCTEMbI

npoueccbl, 0ObI4HO  BO3HMKalOWMe B cUCTeMax
KOMMNeHcaumn koadduLUMeHTa MOLLHOCTH (PFC) c
3M1EKTPOMEXAHUYECKON  KOMMyTauMelN,  CYLUECTBEHHO

npoanesas cpok cnyxobl cuctembl EQUALIZER.
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CornacoBaHHasi eMKOCTb

CTaHaapTHble 3neKTpoMexaHuyeckne GaTtapeu
KOHAEHCATOPOB CTPaAaloT OT HaKOMUTENbHOTO CHUXEHUS
€MKOCTU nof [AeWCTBMEM WMMNYMbCHbIX MOMEX npu
NOAKITIOYEHUN U OTKIIOYEHUU. DTO MOXeT BbiTb 0COBEHHO
BPEAHO B HACTPOEHHbIX U HEHaCTPOEHHbIX CUCTEMax C
ANEKTPOMEXaHNYECKUMU NepeknoYaTensiMm, B KOTOPbIX
M3MEHEHUe  COOTHOLUEHUS  MeXAYy  EeMKOCTSAMU  ”
[pOCCensiMM CABUraeT pe3oHaHCHYH YacToTy. [pu Takom
CLieHapuM BO3MOXEH Pe30HaHC, KOTOpbIN HaHeceT yLuep6
obopynoBaHuio. KomneHcaTop EQUALIZER
npegoTspallaeT TakoW CUeHapui, 4TO MpMBOAUT K
NPOANEHUI0  CpOKa  CryXObl, CHWKEHMIO CTOMMOCTU
TEXHWYecKkoro obcnyxuBaHus W Aenaet UIbTPaLMo
rapMoHuK 6onee cTabunbHo BO BPEMEHH.

Bblchble U TOYHbIEe U3MepeHus

CxeMbl 2- 1 3-basHbIX NepekIIoYeHuit

Pexum SCAN

OnekTpomexaHuyeckasi KOMMyTaLms
B CPaBHEHWUW C KOMMYyTauuen
6e3 nepexoaHbIX NpoLLeccoB

KomneHcatop EQUALIZER cHaGxeH yHukanbHoi cyHkumeir SCAN, sawmwatoLeit
KOHZEHcaTopbl OT B3pbiBa W MNPOANEBAOLWEN CPOK CIYXObl 32 CYET CHWKXEHUN

CBepXToKa n

MUHUMKU3aUUN
nepekmnovaTenbHbll - 3NeMeHT

Harpesa
(c HeorpaHWyeHHbIM

KOHOEHCaTOpPOB. OneKTPOHHbI
KONMMYeCcTBOM  ornepauuii)

OLHOBPEMEHHO MOAKMOYaeT OAHY rpynmny KOHAEHCATOPOB M OTKMoYaeT Apyryio. JTa
onepawusi NPOUCXOANT pa3 B HECKOMBKO CEKyHA, OXBaTbIBasi BCE rpynrbl Mo ouepeau,
npu 3TOM CyMMapHasi KOMMEHCAUMs OCTaeTCsl Heu3MEHHON. JTO MpUBOAUT K

CHWXEeHU

cpegHero Toka wu3-3a Gonee

KOPOTKOM  UMKNA OTHOCUTESbHON

ONUTENBHOCTU BKIIOYEHUS (BpeMsi AeWCTBUSI B TeUYeHUe LMkna). YHUKanbHas cxema
[OpOCCensi NO3BOMSET CYLECTBEHHO MOHM3UTL NOABLEM TemnepaTypbl Apoccenen u
MWHVMMUM3MPOBATb BEPOATHOCTL MEperpesa kopnyca.

EQUALITER

KoHTtponnep

KoHTponnep komneHcatopa EQUALIZER wucnonb3yeT aHanus 6bicTporo npeobpasoBaHus
Pypbe (BrN®) Bcex a3 B kaxgoM umkne. MiHpopmaums o MOLLHOCTM, CUCTEMHOM cTaTyce u
noapobHble 3anucy cobbiTMn oToGpaxarTcs Ha Gonbluom rpaduyeckom skpaHe XKKIO ¢
NOACBETKON UNW NepeaaroTcsa ¢ NOMOLLbIO yAobHoro nporpaMmHoro obecnedenns PowerlQ.

¥ sQinis Halalen)

NO pana wu3MepeHun wu
aHanu3sa PowerlQ (onums)
310 MO Ha 6a3e Windows

nossonser oTobpaxarb
CUCTEMHbIi crartyc,
pesynbTatbl  U3MEpeHwit U
[aHHble B peansHoM
BpEMeH!.

Mogaynb kommyTaLmm
1 rpynnbl

WUpeanbHbIn KOHTpOnb KOMneHcauuu
koadpcpmumMeHTa MOLHOCTHU

Bnarogaps KCKIMO3NBHBIM anroputmMam
aBTOMATMYECKOTO KOHTPONMSi U CKOPOCTHOWM

3MIEKTPOHHON KOMMYTauuu CyMMapHOe BpeMs
KomneHcaumm (nonHas KOMMNeHcaums
peakTMBHOro TOKa) OOblMHO cocTaBnsieT 2/3
uukna (1/4 - 1 uyukn makc.; 50y = 13.3 wmc;
60y = 11.1 mMc) He3aBUCKMMO OT HEOBXOAMMOro
yucna  Lwaros. KoadhduumeHT  MoLyHOCTH
KOHTpOnupyeTcst C  GOnblUOA  TOYHOCTBIO
COBPEMEHHON KOHTPOMNbHO-N3MepUTENbHO
CUCTEMON C ynpaBsfieHVeM no obpaTHOW CBS3W
n 6e3 Hee, ucnonb3ayllein MHPOPMaUuo OT
BCeX Tpex a3 W y4uuTbiBaOLWENn BAusHWE
rapmoHvk (ot 1 pgo 63). [Ons ToyHoro
COOTBETCTBUSA KOHKPETHbIM TpeboBaHMSM ceTn
MOXHO  BbIOpaTb  pPeXvWM  MUHUMAnNbHOrO,
MakcvManbHOro Unu cpegHero koadduumeHTa
MOLLHOCTK, a TaKke MOporoBbli ypPOBEHb.
KomneHcaTop EQUALIZER npegnaraet
YHUKanbHOe pelleHne Ana  mexaydasHbix
Harpy3ok, Mnpu KOTOPOM  pacCyMTbIBalOTCA
BHYTPEHHWE  TOKM  TpaHcdopmatopa u
BbINOMHAETCA COOTBETCTBYHOLLAS KOMNEHcaUus.
M3mepeHuns, npoBefeHHble TpeTbel CTOPOHOMN,
pokasanu, 4to EQUALIZER sBnsieTcs nyywunm
pelieHnem  Ans  TOYHOWM KoMneHcaumm
nepenagoB u konebaHuii HanpsPKEHUS.




[MoBblLLEHME KaYecTBa anekTpoaHeprim B komneHcaTtope EQUALIZER

Onpegenexue

TEepMUH «KaYeCTBO SMEKTPOIHEPTUM» UCMONb3YETCs ANs OnNpeaeneHnsl AeBNaLMmM HaNpPsXKeHUs!, TOKa U 4acToTbl, KOTopas Bbl3biBaeT c6oM annapaTypbl,
npepbiBaHUS UK NPUBOAMUT K HES((EKTUBHOCTU SHEPTETUYECKON CUCTEMBI. Takne OTKMOHEHUSI MOTYT MPOSIBNATLCA B BUAE FAPMOHUK, KO3 duLmeHTa
MOLLHOCTH, MageHusix/nogbemMax HanpsbkeHusi, konebaHusix HanpshkeHus, nepenagax M BO MHorux apyrux dopmax. KomneHncatop EQUALIZER
komnaHun Elspec siBnseTcs yHMBepcanbHbIM pelleHnemM «BCE B OAHOM» ANs KOHTPOSS Ka4ecTBa 3M1eKTPO3Heprum 1 06bIYHO ycTaHaBNMBaeTCs Bo3fe

CeTeBOW MarmcTpanu v rnaBHbIX WWTOB pacnpeaeneHust.

NageHus HanpspkeHus (nepenapbl HanpsKeHUsl, MOHMXEeHHoe
HanpsixeHue)

MapeHvst HanpsXeHWsl, U3BECTHbIE Takke kak nepenajbl HanpsHKeHust
UMK MOHWXEHHOE HamnpsiKeHWe, BbI3bIBAKTCA MECTHbIMU Harpyskamu
BO BpeMs 3anycka pfAsuratenst unu npu ObICTPbIX W3MEHEHUsIX
Harpy3ku. OTO SIBIEHWE XapaKTepu3yeTcst HU3KUM KO3huLMEHTOM
MOLLHOCTA W BbICOKUM NOTpPeGeHneM peakTUBHOW MOLLHOCTH.
CBepxckopocTHast TexHonorus KomMneHcaTopa EQUALIZER
komnaHun Elspec paccuvnTtaHa Ha paboTy B Takux ycnosusx. Bce
HeobxoamMble GaTapen KoHAaeHcaTopoB OBbLIYHO MOAKMOYaOTCS 3a
2/3 umkna (1/4-1 umMKn Makc.), KOMNEHCUPYS CYMMapHY pPeakTUBHYH
MolwHocTb. Bonee  Toro, 4to6bl MUHMMWM3WMPOBATL  NageHue,
U3MeHsIeTCs HanpaBrieHve BekTopa nepenaga HanpsbkeHus. B
pesynbTate NajeHWe HanpsbkeHWst MUHUMU3MPYETCS, a8 BO MHOIUX
cnyyasix yctpaHsietcs (cM. [Myck asuratensi u nudra, ykasaHusi no
NPYMEHEHUI0, Ha CrieaytoLLen cTpaHuLe).

Kone6aHusa HanpsixeHus

KonebaHusi HanpsbkeHusi BbI3bIBAKOTCSl GbICTPbIMU  DIYKTYaLMsSIMU,
06bl4HO CBSI3@aHHLIMU CO CKOPOCTHLIMU Harpyskamu, Hanpumep,
CBapoOYHbIMM annapatamu. TexHOMNOrns KOHTPOMs KomneHcaTopa
EQUALIZER no3BonsieT nogknioyate Bce Heobxoaumble GaTtapeun
KoHOeHcaTopoB 3a 2/3 uukna (1/4 -1 umkn makc.) n addekTMBHO
CHWxaTb konebaHusa o NpYeMnNemMoro ypoBHsi (CM. ToyeyHas cBapka,
yKasaHusi N0 NPUMEHEHMIO).

KoacdhdumumeHT mowHoOCTH

Bo MHoOrux cnyyasx HU3KuA KO3MMULMEHT MOLLHOCTU MPUBOOUT K
NOBbLILLIEHUIO NNaTbl HA ANEKTPO3HEPruio U3-3a LWTpadoB K 3aTpaT Ha
yAOBNETBOPEHMe MoBbIWEHHOro cnpoca. OHWM  TakkKe Bbl3biBalOT
CUCTEMHble MOTepM  MOLLHOCTW, neperpes, pPoOCT  CTOMMOCTU
obcnyxuBaHns M cHUxeHuo nonesHoctn ycnyr. EQUALIZER
komnaHun Elspec sBnseTcs nepedoBbIM pelleHVeM ANns HU3KUX
KO9(P(PMLUMEHTOB  MOLUHOCTM, OH npegoTBpawiaeT  wTpadsbl,
cbeperaeT 3Hepruio, ymeHbllaeT 3aTpatbl Ha obcnyxuBaHue W
NOBbLILLIAET NONE3HOCTb YCMyr.

KomneHcauus koadpcmumneHTa MOLWHOCTU — CpaBHeHue

FapMOHUKM (HeNUHEeNHble Harpy3Kku)

BbIcokue HampspkeHUst ¥ TOKU FrapMOHWK BbI3bIBAOT OLLYTUMbIE MOTEpPU
3Hepruu, Neperpes 1 Peakuii POCT BEPOSITHOCTN COOEB M BO3ropaHuii Ha
paboumx mectax. bonee nogpo6HO O rapMoOHUKax, BO3HMKAOLWMX B
pasnuyHbIX NPUMEHEHWSIX, CM. pa3fen Ha creayrLein cTpaHuue.

Bcnnecku (nepexoaHbie npouecchl)

Bcnneckn (nepexogHble NpoLecchl) MOryT HaHOCUTb OLLYTUMbIV yLiepo
o6opynoBaHuio, BbI3blBaTb Hemnpeackasyemble cbou anekTponuTaHns u
perpagaumio koHaeHcatopoB. Komnerncatop EQUALIZER ucnonbsyet
TEXHOSMOTMI0  MepekroveHnss 6e3  nepexoaHblX  NPOLEecCcoB, YTO
UCKIOYaET BCMIECKW, BO3HUKAKOLWME MPU OOLIYHOM NEPEKMYEHUN
KOHAEHCaTOpOB. PesynbTaT nNpUMEHeHWUsi TakoW TexXHonormm —
npoAneHne cpoka Cnyx6bl KOHAEHCaTOpOB, CHWKEHWE PacXOAoB Ha
ob6cnyXnBaHve 1 NoBbILLEHNE HAAEXHOCTU CEeTU.

MonesHocTb ycnyr

Bornee Bbicokasi MONE3HOCTb YCIyr — 3TO MOCTOSIHHOE XenaHue Bcex
nonb3oBaterieil ceTu, 4Tobbl B CeTb NMOCTaBNANACh 3MEKTPOIHEPrust oT
3MeKTPOCTaHLUUM, reHepaTopoB UMM APYIMX MECTHbIX WCTOYHMKOB,
Hanpumep, BeTpsiHbiXx TypbuH. Mcnonb3oBaHuwe  komneHcaTopa
EQUALIZER moxeT pe3ko NoBbICUTb MOME3HOCTb CYLLECTBYIOLLMX YCIyr
6narogaps CHWKEHWIO cpegHero Toka M crabunusaumu dnykTyauui
Toka. CyulecTBytollee obopyAoBaHMe faeT MOBbILLEHWE MOMe3HOCTH
ycnyr 8o 60% (cm yka3aHusi No NPUMEHEHUIO reHepaTopa).

KoHTponb HanpsikeHus

Kpome BomMpocoB, cBsi3aHHbIX C KOIMMULMEHTOM MOLLHOCTA U
KayeCTBOM 3N1IEKTPO3HEPrumn, UHorga Ans YyBCTBUTESIbHON annapaTypsbl
TpebyeTcs nopdepxvBaTb YPOBEHb HanpsKEHWs B onpederieHHbIX
npegenax u Ap. OnuMsi KOHTPOMS HampspkeHust KommeHcaTopa
EQUALIZER ob6ecneuvBaeTr 6 ypOBHEWN KOHTPONS HanpsiKeHus Ans
NoAAEPXKAHWUS  BbICOKMX WMW  HUSKUX MapameTpoB. KoHTponb
HanpshkeHWsi  OCYLLEeCTBMsIeTCS napannenbHO  C  KOHTpOnem
KO3(hpuLMEHTA MOLLHOCTU U JONOSHSIET €r0.

KomneHcatop EQUALIZER sBnsieTcA mpgeanbHbiM pelleHVeM AN NPUoXeHWn, Tpebylolwmx BbICOKOro kavecTBa anektposHeprun. EQUALIZER c
Nto6bIM NPUNOXEHNEM AOCTUraeT NOYTU naeanbHOro KOHTPONs KO3thdULIMEHTa MOLLHOCTH, CTabunmaaumm ceTn n aHeprocoepexeHus.

Bo M™Horux cnyyasx EQUALIZER sBnsetcs 1
©[MHCTBEHHO BepHbIM pelleHnem. [lpumeHeHne i
WHEPUMOHHbIX U Jaxe  paboTalwmx B of 2 4 ¢
KBa3upearibHOM BPEMEHW CUCTEM KOMMeHcauum

He6naronpusitHble  3pheKTbl  UHEPLMOHHBLIX
. . . . . cucTem
i 18 20 22 24 wees  Ha rpacvkax BHWM3Y Moka3aHa HeKoppekTHas

KOMMeHcaums Co BpeMeHeM peakumum 3 uukna Ha

KO3 MLMEHTa MOLLHOCTU B 3TUX MPUNOXKEHUAX
CHWXaeT KayeCTBO 3MEKTPOIHEPTUN U MPUBOAUT K
NpON3BOACTBY 6ecnonesHoi aHepruum. B
crnegylowemM npuMepe CpaBHUBAIOTCA pe3yrnbTaThbl
komneHcaTopa EQUALIZER (o6bi4HO 2/3 umkna,
'/4 - 1 UMKN MaKc.) C KBa3n-pearnbHbIM BapuaHTOM
(1 war/3 umkna):

MpaBunbHasa
Equalizer
Ha rpadukax csepxy nokasaHo, kak EQUALIZER
KOMMEHCUPYeT peakTUBHbIA TOK B Harpyske 3a 14
uuknoB. OBGbIYHO BpeMs cpabaTtbiBaHUsI (MOMHOW
KOMMEHCaLUMN peakTUBHOrO TOKa) MeHbLUe OAHOro
uMkna, a CyYMMapHbll  TOK  CyLEeCTBEHHO
yMeHbLUIaeTCs.

KOMMeHcauuMss C  MOMOLLbIO

SN e ——
1.0
ewmﬁmé‘;‘.ﬂ!“ anEMI’IhHaH
| el L KOMNEHcaLmMa
T MHEDLMOHHOH CHETE M
1.0 (3 wana Ha war)

L Bpema koMReHcaumn |

T

0
e
0.6 Cym Ao _l_l
0.2 MPEOAORHGH CHCTEMEL —
HenpaennsHas

KOMNEeHCAUWA

NOOKMIOYEeHUe  OOHOM  rpynnbl U BpeMeHeM
cpabaTbiBaHWs AN NoAknoyYeHns Bcex 4 rpynn — 12
UMKMOB. M3-3a  3afepXKu  MOAOKIIOYEHUS  TOK
yMEHblUaeTcsl Nub  4YacTuyHo. bBonee  Toro,
COOTBETCTBYMOLLAs 3aAepXKka OTKIOYEHNS BbI3bIBAET
ocTaTouHbl ToK. ObLlee BRUsSIHNE TakoW CUCTEMbI
KOMMeHcaLunm Ha CyMMapHbIi TOK oTpuuaTernibHoe,
NMOCKOSIbKY CPEfHWUIA TOK Harpysku pacteTt bbicTpee,
Yem cnagjaeT. JTo ABNeHWe ycunueaeTt konebaHus
HanpsKeHNs 3a CYET CBEPXKOMMEHCaLMU.
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MpunoxeHus

CBapoyHble annaparbi

Mpu ToueyHol cBapke Harpyska konebneTcs YpesBblvanHo BbICTPO, 1 NoTpebnseTcs
6onbluasi peakTUBHasi MOLLHOCTb. M3-3a CUMbHbIX U3MEHEHWI TOKa, BbI3BaHHbIX
NOYTU HenpepbiBHLIM NOTPe6NeHNeM peakTUBHOW 3HEPTUM, BO3HUKAIOT CUITbHbIE

nepenagbl HanNpskeHusi. ATV NageHUs CHUXKAOT KaYeCTBO U NPOAYKTUBHOCTb CBapPKMU.

Kpome Toro, nogobHas Harpyska 4acTo co3aaeT BbICOKYI0 BEPOATHOCTb konebaHuii
HanpsKeHUsi, KOTopble YacTo NpeBbILAOT pekomeHaoBaHHbIn IEEE npegen.
MpeumywiectBa komneHcatopa EQUALIZER komnanum Elspec, paboTatoLero B
peanbHOM BpeMeHu: *[oBbILLEHHOE Ka4eCTBO CBapKM U COKpalleHne
6paka/nepenenok

*[NoBblileHe 3hhEKTUBHOCTN

*[NoBbILLEHNE NONE3HOCTH YCIYT (NyYLlee UCNoNb30BaHME CYLLECTBYOLWEN
QHEpreTnYecKon MHAPaCTPYKTYpbI)

*CHWXeHWe pacxodoB Ha obcnyxumBaHue

Ha rpachuke cBepxy cnpasa nokasaHo, kak EQUALIZER npepoTtepalliaeTt nepenagbl
1 konebaHWsA. HanNpPsHKEHNS, CYLLLECTBEHHO CHXXAeT TOK U MOMHOCTBI0 KOMMEHCUpYeT
HeobXxoaMMYyto peakTUBHYIO 3Hepruto. Ha HuxHeM rpachuke cnpasa nokasaHbl
[aHHble AN CBapOYHbIX annapaToB NOCTOAHHOMO TOKa C KOMMEHCATOPOM
EQUALIZER v 6e3 Hero. [ins co3aaHnsa onTUMarnbHbIX yCnoBui cBapku Tpebyetcs
cTabunbHbIN TOK B anekTpodax. B aaHHom npumepe EQUALIZER cokpaluaet
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WHXeKUMOHHOe nnacTMaccoBoe NuTbe

B cBSI3M C CUMBbHO N HECUHXPOHHO M3MEHSIIOLLIENCS Harpy3Kkom
NPUNOXEHNSA NHXEKLMOHHOMO NacTMacCoBOIo NUTbS UMET BbICTPO
MeHsioweecs noTpebneHne peakTuBHOM aHeprum. Coom NnuTaHusi BO
BpeMsi MPOU3BOACTBEHHOMO LUKIa MOryT NPMBECTU K BonbLIMM
(hMHAHCOBBLIM 1 hM3NYECKUM yBbITKaM, ecnv nnacTMmacca 3acTbiHeT
BHYTPY MaLLMHbI. [TOMUMO CoKpaLLeHns OBLMX SHEpreTUYecKnx
notepb cuctembl EQUALIZER komnaHum Elspec cylectBeHHo
CHWXaeT puUCK Takux cobbiTuin Gnarogaps crabunusaunm ypoBHeit
TOKa M HanpskeHWs Ha pabovyem MecTe Ha MoLLaroBol OCHOBE.

MopToBble KpaHbI

MonHbIN pabounit KN NOPTOBOro KpaHa — OKONo

OfHON MUHYTBI. 3a 3TO BpeMs KpaHy HY>XHO nepemMeHHoe
KONMMYECTBO peakTUBHOWN 3HEPrumn, kotopas 6uICTpo KonebneTtcs B
TeyeHve

BCero paboyero Lukna kpaHa.

Pelwwenne cuctemsl EQUALIZER komnaHum Elspec B peanbHoM
BpeEMeHU:

*CTabunuampyeT HanpsbkeHue

*CokpalyaeT Tok

*CokpalyaeT 06beM MoHTaxa (MeHbLUe kabenen, MeHbLUe Harpes)
*CHWXaeT noTepu cucTembl

*Cheperaet aHepruo
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KonwiecTeo Touek

rlyCK aBurartens nepeMeHHOro Toka

Myck pBuratens

Ecnun 6onbLuon MHAYKTUBHBIN ABUratens Tuna 6ennybero koneca

NoAKMYaeTCs HeMoCPeACTBEHHO K CETU, BO BPEMSI 3arycka OH

noTpebnsieT o4eHb GonbLol Tok (B 6 pa3s Bbille, YEM B

YCTaHOBMBLLEMCS pexumMe). Takoe BbICOKOe NoTpeBreHne Toka MoXeT

MPUBECTU K 3HAUNTENIBHOMY NafEeHWI0 HaNPsHKEHUs! Kak Ha

HW3KOBOSIbTHOWN, Tak N Ha BbICOKOBOMbTHOW CTOPOHaX

TpaHcdopmaTopa. ATo NafeHne MeLaeT ApYrMM Harpyskam, CHkaeT

HavarnbHbIN KPYTSALLUMIA MOMEHT 1 yBENWUYMBAET ANUTENBHOCTD

3anycka. Cuctema EQUALIZER oTcnexuBaeT peakTuBHbIN TOK U

MOMHOCTBIO KOMMNeHeupyeT ero 3a 2/3 uukna (1/4 -1 umkn makc.),

npefocTaBnss cneaywLme npenMyLLecTsa:.

. *3awmTa oT nepenagoB HanpskeHWst B ceTu *Bo3mMoxHoCTb
LieHTpann3oBaHHOrO 3anycka BCex Harpy3ok 6e3 Mcnonb3oBaHus
OTAENbHbIX CTAPTEPOB, KOTOPbIE 0OLIYHO UCTONB3YIOT AN
3aLUMThl OT NepenapoB HaNPsHKEHNS!

. MpsiMoe nopakntoyeHne aBuUraTens K ceT, MakCUManbHbIi
KPYTSILLMIA MOMEHT BO BpeMsi 3anycka. 3TO yHUKanbHoe
npenmyectso cuctembl EQUALIZER, nockonbky crapTepbl
nto6oro TMna oB6bIYHO CHMXKAIOT TOK, MPOXOASILLMIA Yepes
OBuraTesb, yMeHblUasi TakuM o6pasom NycKoBOW KPYTSALLMIA
MOMEHT.



MpunoxeHus (npogomxeHne)

dunbTpaUUa rapMOHUK

eHepupytoLme nNpeanpuaTUs BeipabaTbiBaloT NOYTM naeansHoe CMHycouaansHoe
HanpsbxeHve. MFapMOHUKK, co3faBaemble HENMHENHbIMU Harpy3kamm —
pa3Hoo6pasHbIMU 3M1IEKTPONPUBOAAMM, CUMNOBBLIMU BbINPSAMUTENSIMU, UHBEPTOPaMM 1
np. — BbI3bIBAIOT HENMHEVHbIE Nepenaabl HaNPsXKeHUs U MEHSIIOT CUHYCOUAANbHYHO
dopmy HanpsikeHusi. Ecnv peakTMBHasi a3HEPrnsi KOMMNEHCUPYETCS KOHAEHCaTopamMu,
CYLLECTBYeT YacToTa, Ha KOTOPOW KOHAEHCATOPbl NapanseribHO BXOAST B PE30HaHC C
WCTOYHUKOM MUTaHuA (BbICOKUI MMneaaHc). Ecnv pesoHaHc npoucxoauT BGNn3mn
WCTOYHMKA rapMOHUYECKMX COCTABMSIOLLMX, TOK MOXET Ha4YaTb LIMPKYNUPOBaTh MEXay
WCTOYHUKOM W KOHZAEeHcaTopamu, B pe3yrnbTaTe Yero B IMHUN NOSIBNSETCS BbICOKOE
HanpspkeHve. B aToM criydae ypoBHM TOKa MOTyT NpeBbIaTh HOMUHANbHbIN TOK
KoHAeHcaTopa B 2-3 pasa 1 Gorblue, MOXET 3aropeTbCsl TpaHcgopmaTop.

Pe3oHaHC MoXeT Npor3oinTn Ha NGOl YacToTe, HO Yalle BCEro rapMOHUYECKMe
kone6aHusi Toka npoucxodaTt Ha 5, 7, 11 n 13 rapmoHukax. B cucteme EQUALIZER
MCNonb3ylTCst 3aKasHble APOCCENU, BKITIOYEHHbIE NOCIe0BaTeNbHO C
KOHAEHcaTopaMu, KOTopble NPENATCTBYIOT PE30HAHCY, CABUrasi PE30HAHCHYH0 YacToTy
KOHAEHCaTOPOB/CETU HDKE NEPBON JOMUHAHTON rapMOHUKK (0ObIYHOW 5-11).

HactpoeHHbin Equalizer n akTuBHble rapmoHuyeckue hunbTpbl

AKTUBHbIE PUNBLTPBI NOAAIOT SHEPTUO B CETb C aMMAUTYAON, NPOTUBOMNOMOXHON
amnnuTyae rapMoHUK. TeXHONOrnst akTUBHbIX PUINbTPOB — OPOrOCTOSILLEE PELLIEHME,
OHO OLLYTUMO MOBBbILLAET 3aTpaTthl Ha cUCTeMy. B NpunoxeHusix ¢ ogHOW uUnm aByms
OOMUHAHTHBIMU rapMOHMKaMM HAaCTPOEHHbIN Ha rapmoHnky EQUALIZER komnaHum
Elspec sBnseTtcsa uenecoobpasHbiM TEXHUYECKUM 1 3KOHOMUYECKUM BbIGOpOM,
APPEKTUBHO MUHUMUZUPYIOLLIMM MOTEPU CUCTEMbI U MOHUXKAKOLLMM CYMMapPHbI

KO3 PULMEHT rapMOHUYECKUX UCKAKEHUI.

AnekTponoesaa

JIMHUM 3NeKTPONoe3noB UMEKT NPOTSKEHHBIE pacnpeaenuTenbHbIE CUCTEMBI U

GbICTPbIE M3MEHEHUS Harpy3Kku, YTO MPUBOAUT K CYLLECTBEHHbIM nepenagam u

konebaHusam Hanpsxernns. Cuctema EQUALIZER komnaHum Elspec:

. MoppepxviBaeT HanpsixeHve B pacnpefenutensHol cetn *Ctabunusmnpyet
MOLLHOCTb B CETU

. MpepoTBpalaeT wrpadbl U3-3a HU3KOTO koahdMLMEeHTa MOLLHOCTHN
*MWUHUMU3MPYET NOTepU B CUCTEME U Pacxoabl Ha o6CnyxuBaHne

. MoBbILWAeT Harpy304HyH CMOCOBHOCTL CETH

BonbHULbI, MHOro3TaXxHble 34aHUs U Apyrue KOMMepyeckue 3gaHus (MMdThbl,

KOHAULUMOHepbl. KpUTUYHLIE Harpy3ku)

BOrbLUMHCTBO KOMMEPYECKMX 34aHUIN UMEIOT OUYeHb HEMOCTOSIHHYIO Harpysky,

BbI3BAHHY HaNM4neMm N ToB, KOHANLIMOHEPOB U APYrMX BbICTPO MEHSIIOLLMXCS

Harpy3ok CoBpemeHHoe MeauuuHckoe obopyaoBaHue, KOMMNbIOTEPBI U Apyras

YyBCTBUTEMbHASA annapaTypa MOXeT cTpafaTb OT BCNIIECKOB, Bbl3BaHHbIX OObIYHbIMU

KoHAeHcaTopHbIMK cuctemamun. EQUALIZER

. Crabunmanpyet Harpysky cetu

. YcTpaHsieT BCnecku, Bbl3BaHHbIE NePekIloYeHNeM KOHAEHCaTOPOB

. MpoaneBaeT cpok cryx6bl YyBCTBUTENBHOTO 060pPYAOBaHUS

. CHwmxaeT pacxofbl Ha 06cnyxuBaHue

. YBenuumBaeT JOCTYNHYH MOLLYHOCTb Afsi NOAKMIOYEHNS HOBOW Harpy3ku B
cyllecTBytoLeln UHpacTpykType

BeTpoBas aHeprus

eHepaTOpbl BETPSAHbLIX TYPOUH CTanu 3aMeTHOW YacTbio NPOM3BOACTBA
3MEeKTPOo3Heprun B Mupe. B pesynbTaTte cTaHgapThbl AN BETPSHbIX TYpOWH cTanu
6onee xecTkuMK, 1 Tenepb TPebyOT CTabnnNbHOro HaNpsKeHWs, Noaaym B ceTb
peaKTVBHO aHeprumn n koHTpons HanpsbkeHusi. EQUALIZER-W komnanum Elspec
paspaboTaH cneunanbHO pa3paboTaH Ans pblHKa BETPOBOW SHEPrn u umeet
MPOTOKON CBSAI31, COrNAaCcyOLLMIA €ro KOHTPONNEep C anropuTMamu BeAyLMX MUPOBbIX
npounsBoauTenei BETPSHbLIX TypOuH.
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MpuMep UnNbLTPaLMK rapMOHUK HaNPSHKEHUS

FeHepaTopbl (aBapuiHbLIA pe3epB, NapannenbHasa n

oTaenbHas paboTa)

B nocneaHue rogbl MCNONb30BaHWe reHepaTopoB As

MECTHOrO NMPOM3BOACTBA ANEKTPOIHEPrun ANS LWTAaTHON

paboThbl CETU N aBapUAHbIX CUTYaLuiA cTano obbluHON

npakTukon. Bce Tvnbl reHepaTopoOB BbIUIPLIBAKOT OT

KOMMeHcauun koadduumeHTa MOLHOCTH,

obecneynsaemon cuctemort EQUALIZER. EQUALIZER

SABNSAETCA eAMHCTBEHHbIM 060opyaoBaHueM Ans

KOPPEKLMMN KO3 DULMEHTA MOLLHOCTU, 0f0BPEHHBLIM

Npou3BOAUTENSIMU reHepaTopoB. Cuctema

EQUALIZER komnaHnuu Elspec:

. MoBbILaeT UCMONb3yeMyto MOLLHOCTb

. Mo3BonseT oTAenbLHO 3anporpammmpoBaTh
ueneBom k03hHULMEHT MOLLHOCTA B
3aBWCMMOCTYM OT pexunma paboTbl reHepaTopa,
ecnu OH 3aaeTcs onuuen reHepaTtopa.

. MoTeHumanbHO noBbiWaeT PUHaAHCOBYHO
3KOHOMMUIO, €CNMN HECKONBKO reHepaTopHbIX
cucTem paboTtaeT B TaHAeMe

. Mo3BonseT cokpatuTb 06BEM BHOBb
yCTaHaBMBaeMbIX reHepaTopoB

[pyrvue npousBoacTBEeHHbIe Harpy3ku

Cuctema EQUALIZER komnanuu Elspec ycnetiuHo
yCTaHOBIEHa Ha Thicsiuax paboymx y4acTKoB Hapsay ¢
OPYrMU NPUINOXEHNUSIMU, KOTOpble 13-3a
orpaHuMYeHHoro o6bema He BOLLMW B AaHHbIN kaTanor.
OT ucnonb3sosaHusa cuctemsl EQUALIZER BbivrpbiBatoT
BCE MOSb30BaTENM, HE3aBUCHMO OT KOHKPETHOTO
NPUNOXEHUs1; OHa SKOHOMUT SNEKTPOIHEPIULO,
MoBbILIAET KA4YECTBO ANIEKTPOIHEPrU, DUNbTPYeT
rapMOHWVKM, NpeAoTBpaLLaeT nepenagbl HaNPsHXKEHNs 1
MHOroe Apyroe.



KoHTponnep

Lindposoit npoueccop curHanos (DSP) n koMNoHeHT
CBWC cocTaBnsoT TEXHONOMMYECKY OCHOBY
koHTponnepa. B ero coctas Bxoas XXK[ ancnnew,



CTpyKTypa cUcCTeMbI

Mopaynb nepekntovatenem

Mogynb KOMMyTaLMW COCTOMT U3 NONYNPOBOAHUKOBbIX
nepeksoyaTesibHbIX 3N1eEMEHTOB, 06ecneymBatoLLmx
HafeXHyHo BbICOKOCKOPOCTHYt0 paboTy 6e3
nepexoaHbIX npoueccos. B kaxaoi rpynne
KOHAEHCaTOPOB UCMOSb3YITCS OAHO-, ABYX- U
TpexdasHble 3NeKTPOHHbIE NepeknoyaTeny,
TUPUCTOP/TUPUCTOP UNu TUpUcTop/anoa. Moaynu
nepekntovatene noagbmparTcs OTAENbHO AN KaXaomn
cuctembl EQUALIZER, ucxoas ns obuero yvicna rpynn
KOHAeHcaTopoB, TPeGOBaHNAM MO TOKY U
HOMMWHAIbHOrO HaNPSXKEHUS.

B e i | NE

—

CTpyKTypa cuctemMbl MOAYyns
nepekmnoyeHns 1 rpynnbi

KoHcTpykuus:

Kopnyc cuctemsl EQUALIZER IP20/NEMA1 caenaH u3
TOHKOTO CTanbHOro NMUCTa C NOKPLITUEM U3 NOPOLLKa
anoKcuaHom cmorbl ceporo ugeta (RAL 7032).

Onuuu kopnyca

+ bonee Bbicokuit knacc 3awmTbl (IP/NEMA)
*BeHTUNATOP 1 huNbTpbI, PacnonoXeHHbIE CBEPXY
*MaHenb koHTponnepa ¢ 6roknpoBKom
*NHaunkaums neperopaHus NnpefoxpaHuTens
*MarHuTHasa ABepHas 3aluenka

*BepxHue kabenbHble onopbl

*MoabeMmHble 6onTbl

«MecTo ans 3amka

MepekntoyaTtenbHbIi Mogynb >

KoHTponnep nepeMeHHOro HanpskeHns >

Mopaynb KoHAeHcaTopoB /apoccenen >

KaTyLukn MHOYKTMBHOCTM =

KoHpaeHcaTopbl 2>

Mopynu koHgeHcaTopos/apocceneit [Jpoccenm ¢ XeneaHbiM CepAeYHNKOM

B kaxpgon cucteme EQUALIZER komnanum Elspec umetoTcsi 3akasHble apoccenm ¢
XenesHbIM cepAevHUKOM, BKITIOYEHHbIe nocneaoBaTenbHO ¢ koHaeHcaTopamu. Bee
ApOCCceny U3roToBMeEHbI NPY TOYHOM KOHTPOSIe AOMNYCKOB C rapaHTVen kavyecTsa, ¢
nnacTMHYaTbiM CepAEYHUKOM 13 XKereaa C HU3KUMU NOTEPsIMU Ha MCTepesic,
MefHON 06MOTKON, NPELM3NOHHBIMM BO3AYLLUHBIMU 3a30paMmn 1 nsonsaumen knacca H
(180°C).

Tunbl gpoccenen:

Tonbko Ansa nycka: [jpoccenu, npeaHasHayeHHble ANs orpaHUYeHns NyCcKoBOro Toka,
KOTOPbIA MOXET BO3HWKHYTb B EMKOCTSIX MPY nodave NuTaHus, Ans NnpeaoTepaLleHms
ywepba anemeHTam, NpefoxXpaHUTeNsim U KOHAeHcaTopaMm.

HeHacTpoeHHble: YCTpaHSAIoT yCroBusi pe3oHaHca, CABUrasi pe30HaHCHY0 4acToTy
KOHOEHCaTOPOB/CETN HIKe NepPBO AOMUHAHTON rapMOHMKKN (0ObIYHOM 5-if).
HacTpoeHHble: MNornoLatoT OCHOBHYIO YacTb JOMWHAHTHOWN rapMOHMKM (FapMOHMUK),
06bI4HO 511 n/vnn 7.

KonpeHcaTopsbl

EQUALIZER komnaHuu Elspec ncrnonb3ayet koHaeHcaTopbl Tuna MKP ¢ Huakumm
notepsamu (0.25BT1/kBAp) B LMNMHAPUYECKOM antoMnHMEBOM kopnyce. KoHaeHcaTop
T1na MKP — BkntoyaeT MeTannuaMpoBaHHyo NONUMNPONUIIEHOBYIO NNEHKY C
CaMOBOCCTaHaBNMBALLMMUCA CBONCTBAMU M GbICTPO NNaBsILLYOCS NMPU Neperpyske.
[ns ocnabnenusi BNUSIHAS 3NeKTPUYECKUX U TEMMepaTypHbIX NEPErpy3ok u
npoaneHuns cpoka cnyxbbl KOHAEHCATOPbI NOAKIIOHAOTCSA B HYNEBOW TOYKE ToKa U
paboTatoT B pexume c pasgeneHvem spemenn (SCAN).

TexHnyeckne xapakTepucTmkn

HomuHanbHoe HanpsixeHue: CeTun HU3Kkoro HanpsixeHus: 220 B - 690 B 50 nnm 60 Iy
OpHodbasHbI nnu TpexdasHbiii

CeTu cpegHero HanpshxeHus: He 6onee 69 kB 50 nnu 60Ny

Temnepatypa okpyxatoLLen cpeapl: + 40°C: makc. (< 8 yacos) + 35°C: makc. 24 4
cpen. + 20°C: cpegHerogoBas -10"C: maHuMm.

KoHpeHcaTopbl:

C HM3kMMK noTepsiMu, camoBoccTaHasnueatwwmecs IEC 831-1/2 Knacc 3awutbl:
Hpoccenb

KoHpeHcaTopbl

Cxema moayns nepekntodatenen Ha 3 rpynnbl

Mogynb nepekntovateneu

IP 20/ NEMA1 (Opyrve no 3anpocy)

Iucnnen koHTponnepa: 5" rpadmyeckuin aucnnen 160*128 nukcenen
BbICOKOKOHTPAcTHbIN (FSTN) Co noaceBeTkon Ha JOMNrOBEYHbIX CBETOoAMOAax
KoHcTpykuusi:

B cTransHonucTtoBoMm kopnyce

KOHTPOINIep NepeMeHHOro HanpspkeHns

OTtpaenka nokpbITus: MoKpbITME Ha OCHOBE MOPOLUKOBOW 3MOKCUAHOM cMonbl Cepoe
(RAL 7032)

BHyTpeHHve fetanu: Koppo3noHHO-CTOMKME antoM.-LIMHK.

Mopynb koHaeHcaTopoBs/apoccenen

CraHpaptel EMC: EN 50081-2 EN 50082-2 EN 55011,

EN 61000-4-2/3/4/5 ENV 50204 ENV 50141

Hopmbl 6e3onacHocTn: EN 61010-1 EN 60439-1 UL 508 (Ha 3akas)




MHdopmauusi ons 3akasa BCel CUCTEMbI

ICuctema Cymm. LWar Ne HomuH. HomuH. [poccenn CeTb pynna Kabenb Kabernb
[Tvn MowHocTb  Pasmep [pynnbl :jnp;l»(e Yactota [lpoueHT Tunonoru SawuTa I'IoM,quoq Bxon
EQ 14401 1120] 12 |4001- 150 IP71 [w c A

[Tun cuctembl EQ|[onHas cuctema Equalizer

ICymMMapHasi MOLLIHOCTb
Pasmep wara

Kon-Bo rpynn
HomuHanbHoe HanpshkeHue|
HomuHanbHas yactoTa

ICymmapHas MoLHocTb B KBAp

Pasmep Lwara B KBAp (pa3pelleHne KOMMyTaLum)
Kon-Bo rpynn (duaunyeckoe, makc. 12)

HomuHanbHoe mexaydasHoe HanpskeHue B BonbTtax
HomuHanbHas yactoTa B 'y (50 mnm 60 'u)

MpoueHT apoccenen PO [Tonbko Apoccenu — orpaHnYUTENN NyCKOBOro Toka
P# [MpoueHTbl emkocTy Mpumep: P7 = 7%.
[Tunonorus cetn D [TpeyronbHuk, 3 nposoaa

[3Be3aa, 4 npoeoaa

3seana, 3 nposoaa

IOaHobasHas

pynnbl 3aLnLLieHbl NPeAoXPaHUTENSIMU

pynnbl 3aLLWLLieHbl aBTOMATUYECKUMI BbIKIIOYATENSMU B
InuTom Kopryce

IOAHOTOUEYHOE C MHTErparnbHLIM aBTOMaTUHECKUM
NpepbiBaTenem

MHoro Touyek NoaKnKYeHus

BepxHuii kabenbHbI BBOA

HwxHUI KabenbHbIN BBOA,

BepxHWii 1 HUXHWIA KabenbHbIN BBOA,

[NeBbIN kabenbHbIN BBOA,

MpaBbli1 kabenbHbIN BBOA,

pynnoBsas sawuta

KabenbHoe nogkntoveHne

KabenbHblii BBOA

TS AZ@ O] =0

Mpumep:

EQ 300:60:3-400.50-P7-WFSA

MonHas cuctema Equalizer 300kBAp, paboTatoLlasi B peanbHoM BpeMeru, ¢ 5 waramu no 60 kBAp ¢ 7%
VHAYKTUBHOCTEW, ANsi 4-NpOBOAHOI CETU MO cxeMe «3Be3aa» 400B/500y .

Pasmepsbl (WnpuHa*rnybuHa*eeicoTa): SOO*O0MNOO0, KopoTkoe 3amblkaHue 35kA, IP 20

UHd ANA 3aKa3a KoHTponnepa
Tun koHTponnepa YpoBeHb M3Meperuit Kon-so rpynn O6w. Kapta WCTouHMK NuTaHus: CneuvanbHbii Tvn|
EQC 3 1 21 WT

Tun koHTponnepa EQC KonTponnep cuctemsl Equalizer
YpoBeHb n3mepeHui 2
3
Kon-Bo rpynn Kon-Bo rpynn (cpuanyeckoe, 2 paspsiga, Makc. 12)
0 Het
Kapta cesau: fi Mpotokon KS 485 ELCOM
o MpoTokonkl RS 485 ELCOM n MODBUS/RTU
WCTONHMK NUTaHuS: 1 115B
b 2308
CneuuanbHbliA TN Cwm. pasgen KoHTponnep Ha npeabiaylei ctpanuue MoxHo
KOMGWHUpOBaTb He Gonee 2 TMNoB
MSMepﬂeMble napameTpbl
MapameTp dasbl Harpy3aku YpoBeHb
N3MepeHUn
2 3
HacTtota Obwwas Maructpans * *
spec-ltd.com [Tok cpasbl 1,12, L3 Maructpans, Harpyaka, Kong % c
HeliTpankbHbIii TOk Hentpan. Maructpans ] *
MexaydasHbIn ToK* L1-2, L2-3, L3-1 Maructpans, Harpyska - b
Hanpskenue casbl L1,L2,L3 Maructpans N =
eBepHas AMepMKa HenTpanbHoe HanpskeHre Hewtpan. Marucrpans @ o
: MexayasHoe HanpsixeHve L1-2, L2-3, L3-1 Maructpans J i
LSPEC North America, Inc.
500 West South Street,
Freeport [AKTUBHas MoLLHOCTb (KBT) LI, L2, L3, Cymm. Maructpans, * *
port, PeakTnBHas MoLHoCTb (KBAp) L1,L2, L3, Cymm. | Maructpans, Harpyska, KoHa. Maructpans, * *
IL 61032 MonHas mMowwHocTb (KBA) L1,L2, L3, Cymm. Harpyska, KoHg. Marvctpanb, Harpyska, * *
US.A. KoachdhuumeHT MoLLHOCTM L1,L2, L3, Cymm. KoHa. * *
Ten.: +1-815-266-4210
dakc: +1-815-266-8910 BpeM;_| ncnonb3oBaHus (TOU) - BX, BbIX, CETb, Cymm. Mamcrpars * *
E- i info@els TG lcymm.: AKTBHasA aHeprus (KBT/4) Cymm MamicTpan * *
mail: p i PeakTnBHas aHeprusi (KBAp/4) .
ICKT" (cymmapHbIi Koadh. rapMOHWK) Toka ¢hasbl L, L2, L3 Maructpane, Harpyska, KoHa,. * L
KasaxcTtaH ICKT™ HeliTpanbHoro Toka Helirpan. Maructpans o 9
ICKI™ mexxpydasHoro Toka L1-2, L2-3, L3-1 Maructpans, Harpyska * o
TOO «nq) SﬂeKTpocepBl/lC» ICKI™ HanpsbkeHus dasbl L1,L2,L3 Maructpans s y
YTereH BaTb|pa, 7a ICKI™ HeiTpanbHOro HanpshxeHus Hevitpan. Maructpans * *
Ten.: +7 727 277 44 92 ICKI™ mexxayasHoro HanpspkeHus L1-2, L2-3, L3-1 Maructpans
+7 727 277 44 93
dake: +7 727 276 90 99 FfapMoHUKM Toka hasbl L1,L2,L3 MarucTpans, Harpyska, KoHn., 5
- il i - FfapMOHWKN HENTpanbHOro Toka Heutpan. Maructpans *
E-mail: mfo@e skz CfapMoHuWKkK Mexaydas3Horo Toka L1-2, L2-3, L3-1 Maructpanb, Harpyska *
CfapMOHWKN HanpskeHWs hasbl L1, L2, L3 Maructpans iy
Bce npoayKTbl U NPUNOXEeHUA MOXXHO CapMOHWKN HENTPaNbHOTO HaNPsHKEHUS Heutpan. Maructpans :
MOCMOTpEeTb Ha canrte: www.elspec-ltd.com CapMOHWKN Mexayha3HOro HanpsikeHns L1-2, L2-3, L3-1 Maructpans 2
[Popma curHana Toka hasbl L1,L2,L3 Maructpans, Harpyska, KoHa. -
[bopma curHana HeiTpanbHOro Toka Heittpan. Maructpans e
[Popma curHana mexayasHoro Toka L1-2, L2-3, L3-1 Maructpans -
[dopma curHana HanpskeHus gasabl L1, L2, L3 Maructpans - *
Idopma curHana HenTpanbHOroO HanpsHKEHNs Heitpan. Maructpans %
[Popma curHana mexaydasHoro Hanpskennst | L1-2, L2-3, L3-1 Maructpans X
ICUCTEMHBIN XypHan - .
PKypHan cobbiTuii < N -







