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PaccmotpeHbl acnekTbl npume-
HeHUs YacTOTHO peryimpyemoro
3/IeKTponpuBoAa ANA peLieHus
3aja4y aBTOMATM3aL MUK TEXHONIOTUYe-
CKoro npouecca u 3Heprocbepexe-
Hua. NpuUBeAeHbl OCLUINOTPAMMbI
aBTOMaTUYeCKOro NnepeKkntoyeHmne
NUTaHWA INeKTPOABUraTenNs oT npe-
o6pasoBarens 4acToTbl K NUTAHUIO
oT ceTn 1 obpartHo.

Martepuanbl u meToabl
OnbIT BHegpeHuit. O6paboTKa pesynbTaTos
3KCNepuMeHTanbHbIX UCCNeA0BaHMNA.

KnioueBbie cnoBa

TPaHCNoOpT HedTU, INEKTPUYECKNI NPUBOA,
npeo6pasoBarenb 4acToTbl, aBTOMATU3M-
poBaHHas cucTema ynpasieHUs TEXHONO-
TMYECKUM NPOLeccoMm, 3NeKTPOMarHuTHas
COBMECTUMOCTb

PaunoHanbHoe u 3ddheKTMBHOE UCNONb-
30BaHMe 3HepruM — BaxHenwas 3ajava, Ko-
Topas ¢ 0co6oil ocTpoTON CTaBWUT npobaemy
npeo6pa3oBaHunsA INEKTPOIHepPruu.

13 paccmoTpeHus CTpYKTypbl noTpebneHus
3neKTpo3Heprun B Poccumn cnepyet, 4to 60%
TPATUTCA Ha Npeobpa3oBaHMe 31eKTPUYECKON
JHEPrMn B MeXaHWYecKylo 3Hepruo nocpeg-
CTBOM 3neKkTpoasurartenenn (3o anektponpu-
BOJbl HAcOCOB, KOMMPECCOPOB, BEHTUAATO-
poB, TpaHCMopTa, CTaHOYHOro 060pyAOBaHMSA
1 T.4.), 14% — Ha ocBelleHune, 13% — npouune
3atparbl U 13% — notepu B NHUAX 3NEKTPO-
nepeaay u TpaHcdopmaropax. Bot nouemy co-
KpalleHre NoTepb 3NEKTPO3HEPTUN 0COBEHHO
B MOLLHbIX BbICOKOBOJIbTHbIX 3/IEKTPONPUBOAAX
ABNAETCA NepBOOYEpeHOl 3afayeil IHeproc-
6epexeHns. He meHee BaxHa 3ajaya pecyp-
cocbepexeHms 0co6eHHO MPUMEHUTENBHO K
BbICOKOBO/IbTHbIM ABUraTenam, rae 6onblune
NyCKOBble TOKW NPW NPAMOM NyCKe 3NEeKTpo-
ABUraTens NpuBOAAT K MOBPEXAEHMWIO U30MA-
LWW 1 NpexaeBpeMeHHOMYy OTKasy.

[lpumeHeHne cucTembl NAABHOTO Nycka W
npeo6pasoBarens 4acToTbl B MOLYHOM BbICOKO-
BOJIbTHOM 3/1eKTPONPUBOJE NONHOCTbIO peliaeT
npo6nemy nycka anektponpusoaa, obecneyu-
BaeT 3KOHOMMIO pecypca 3MeKTpoABUraTens
N NPUBOAMMOrO WM MexaHw3ma, ycTpaHaer

ACY sepxHenD ypoaHa

RS-485, Emamet

Wikady yngannsHia
Tana WNKY

FS-465, Emaml

R5-485. Exnamat

YIK 621.3

HeraTVBHOe B/MSHWE MpoLecca nycka Ha nu-
Talolwy 3nekTponpueos ceTb. Kpome Toro,
NPUMEHEHWE YACTOTHO PEryiMpyemoro 3JeK-
TponpusoAa obecneynBaeT aBTOMATMYecKoe
perynMpoBaHue CKOPOCTU BpalieHUA 3/eKT-
pozaBuratens B (YHKLUU TEXHONOTMYECKOrO
napameTpa, YTO He TO/IbKO y/y4llaeT KayecTBo
BbINYCKAEMOr0 MpOAYKTa, HO U cnocobcTByeT
paspaboTKe 1 BHEAPEHWIO B MPON3BOACTBO UH-
HOBALMOHHbIX TEXHONOTWA.

OpaHako 3t deKTMBHOE NpUMeHeHMe TaKnX
CUCTEM 3IEKTPONPUBOAA HEMBICAUMO 6e3 KOM-
MIEKCHOTO pelleHus 3agayn noctpoeruns ACY
TN obbekTa, obecneynBaiLLein KacKaaHblii 3a-
MYCK HECKONbKMX HACOCHbIX arperaToB OT OA4HO-
ro npeo6pasoBarens ¢ Nocneaylw M nepexo-
[lOM K NuTaHuto ot cetu. B cnyyae npumereHus
npeo6pasoBarens 4acToThl U ANA ynpasneHus
CKOpOCTbIO, @, CNefoBaTeNlbHO, PEXUMOM pa-
60Tbl HAacoOCHOro arperata — peryaMpoBaHus
Hanopa Mau NpoM3BOAUTENLHOCTU MO YCNOBU-
AM TEXHONOTUN.

TaKk, Hanpumep, NpUMeHeHWe YacCTOTHO
perynupyemoro 3nektponpusoaa u ACY Tl Ha
€ro OCHOBe B TEXHONOrUW TpaHcnopta HedTu
no3Bonser:
® YMEHbIIUTb pacxopl

300/0;
® CHU3UTb pacxoja pecypcos Ha 2—3% 3a CYET

3NIEKTPO3Heprnn Ao

~
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Puc. 1— Cxema ACY TI1 anekmponpusoda HacocHbix azpe2amos
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ctabunnsauuv faenexuns B Tpybonposose u
YMEHbLUUTb YTEYKN;

® yMeHbLWWUTb CTPOUTENbHbIE 06bEMbI 3aHUI 1
COOPYXEHWUI NP BBOAE HOBbIX MOLYHOCTEW
1 ONTUMM3ALUKN IHEPTroCUCTEMbI NOTpeOUTE-
NS 3@ CYET CHUKEHUA MUKOBON MOLLHOCTH;

® YMeHbLWMUTb W3HOC 3/EKTPOTEXHUYECKOro M
rMAPOMEXaHMYeCKoro 060pya0BaHNs;

® CHW3WUTb BEPOATHOCTW BO3HWKHOBEHMWA aBa-
puin, BbI3BAHHbIX ruapoyaapamu 6narogaps
NNaBHOMY M3MEHEHUI0 PEXMMOB paboThl Ha-
COCHbIX arperaTos;

® aBTOMaTtVM3upoBaTb MpoOLECC peryanposa-
HWUA TEXHONOTMYecKoro napametpa (npous-
BOAMTENbHOCTM HAcOCHOro arperata in6o
Hamnopa XuaKoctu B Tpybonposogae).

B cocrtae cuctem ACY TM obbekrta (puc. 1)

BX0AMT 06opysoBaHme:

® npeobpasosarens yactorbl ICH;

® YCTPOWCTBO MN@BHOTO NyCKa 3NEKTpoABUra-
Tens ¢ dasoBbimM ynpasnennem WNATY-[ nan
Ha ocHoBe uHBepTOopa Toka WITY-BU:

® UMbpoBON  TUPUCTOPHBLIAN  BO3ByAUTEND
cnea;

e wkKadbl C KOMMYTaUMOHHON anmnapaTypon
LWINKA, umetowmmmn B WwWKady ABa UNN OAUH
BbICOKOBO/bTHbIX BaKYyyMHbIX BbIK/OYaTENA
WAN KOHTAKTOpa BbIKAaTHOrO MCNONHEHUA CO
WUTOPOYHBIMU MEXAHU3MaMU;

e wkadbl ynpaBneHusa LUMKY pasHon mopm-
¢dburKaumy B 3aBUCUMOCTM OT BUAA CUCTEMBI,
B COCTaB KOTOPbIX MOTYT BXOAWUTb KOHTPON-

Nep, NaHeNbHbli KOMMbTEP, peneiHas
annaparypa;
® NPOrpaMMHO-TEXHUYECKUA  KOMMNEKC —

APM onepatopa.

Bce ycTpoiicTBa, MMeloT cTaHAapTHbIe NPo-
TOKOJIbl NPOMbILUNEHHbIX CETeN, XOPOLLO MHTe-
rpupytotcs B ACY Tl 06beKTa U MOTYT MHTErpU-
poBaTtbcsA B ACY BepXHEro ypoBHs.

[lononHnTenbHO B COCTaB CUCTEM MOXET
BXOAMTb Apyroe 060pyaoBaHMe pasHbiX Npous-
Boautenen: adenkn tuna KPY, KCO, peakTopbl,
6104HO-MOAY/IbHbIE 3[aHNUS.

Cxema ACY TI gByx HacoCHbIX arperatos
(puc. 1) ¢ cuHxpoHHbIM (M1) M aCMHXPOHHbIM
(M2) anektpogBuratensmu. MutaHue 3nexkTpo-
NPVWBOAOB OCYLLECTBAAEGTCA OT ABYX CeKUWUin
C BO3MOXHOCTbIO pe3epBMPOBaHMA MOCPea-
CTBOM CeKUMOHHOro Bblkntoyatens CB1. O6a
3NeKTpoABUraTens MoryT 6biTb nepesefeHbl Ha
nuTaHue OT CeT NOCPeACTBOM CUNOBbIX KOM-
MyTaunoHHbXx wkados LWMKA. YnpaBnexue
BO30OYMAEHMEM CUHXPOHHOrO 3/1EeKTPOABUra-
TeNns OCyLeCTBNAETCA nocpeactsom uudpo-
BOro TMpuctopHoro so3byautens CMNBA. Myck
3N1eKTPONPUBOLOB OCYLLECTBAAEGTCA OT YCTPOW-
cTBa nnasHoro nycka LWNTY-A4 (WNTY-BW) nnwn
oT npeobpasosarens vactotel ICH. Bce yno-
MAHYTbIE YCTPOACTBA 06beANHEHbI B eauHyio
cucTemy ynpaeneHus o6bEKTOM NOCPeacTBOM

wracda ynpasnenus WY (LLINKY) n ynpasnsiorcs

ot APM onepartopa. meetca cea3b ACY Bepx-

Hero ypoBHs Mo t060oMy cTaHAapPTHOMY NPOTO-

KOJy, COrNacoBaHHOMY C 3aKa34MKOM.

Cucrema 4acToTHOrO perynmpoBaHuA CKO-
poct BpalieHna HacocHoro arperata CYP

(puc. 2) umeet BCTpoeHHbIn NMNA-perynstop, Ha

BXO/, KOTOPOro nojaeTcs 3afjaHHOe 3HayeHue

TEXHONOrMYeCcKoro napameTpa u curtan obpar-

HOW CBA3M MO TEXHONOrMYECKOMY napameTpy

NoJly4YeHHbIN C TEXHONOFMYEeCKOro Aatymka. B

pesynbrate pabotbl MWU/I-perynstopa cucrema

ynpaeneHus aBTomatTuyecku cdhopmupyet Tpe-
fyemoe 3ajaHue CKOpOCTW BpalleHus arpe-
rata Ans NojfLepXaHua 3ajaHHOro 3HayeHus

TeXHOMOrMyeckoro napametpa. [loka3aHua

TexHoNorm4yeckoro Aardnka (obpartHas CBA3b

N0 TEXHONOTMYECKOMY MapameTpy) MOryT no-

cTynatb Kak B ACY ¢ nocneaytwolen nepegayei

B CYP, TaK 1 HanpsAMyio Ha aHanoOroBblN BXOA,

CUCTEeMbI yNpaBieHNsA 3NeKTPoNpunBoaa.

Npeo6bpasosarenu yactotbl cepun ICH pas-
paboTaHbl ¢ y4eToM cneundukn IKcnayatayum

B Hawen cTpaHe. Npeobpasosatenu ABAAIOTCA

npeanbHbIM peleHnem Ana ynpaBneHuna CKopo-

CTbI0 BpALLEHWNA aCUHXPOHHBIX U CUHXPOHHbIX

aneKTpojBuraTenei Ha HanpsaxeHua go 10 kB

N MolHocTbio o 5MBT. PerynupoBsaHue cKo-

POCTU NO3BONAET IKOHOMUTbL 3IEKTPOIHEPTUIO,

yAyyLwaTb TEXHONOrMYeCKNe NpPoLecchl, a BbICO-

kuit KM npeobpasosarens Bo BCEM AnanasoHe

CKOPOCTEN 1 OTCYTCTBME OTPULLATENBHOIO BAUA-

HWUA FTaPMOHUK Ha CeTb W iBUraTeNlb NO3BONAIOT

yCNewHo peLunTb 3Ty 3a4auy.

Mpeumyliectea npeobpasoBarteneit cepum

JCH 1 3neKTponpnBOA0B Ha UX OCHOBE:

e [IpaKTMyeckn uyucrtaa CuUHycomaa Hanpsa-
KeHWs Ha Bbixoge npeobpasosarens
no3Bonser:

— He MCno/b30BaTh BbIXOAHOW GUILTP;

— He UMeTb OrpaHuyeHuii no annHe kabens (po
25 KMm);

— MOJHOCTbIO MCMO/Mb30BaTb 3/EKTPOABMUra-
Tenb Ha 100% ero moLHocTu;

— paboTatb C CEPUIAHBIMU aCUMHXPOHHBIMM
M CUHXPOHHBIMW ABWratensamu nwboro
UCTONHEHUS.

o KoaduumeHt mowHoctH, 6AU3KUIA K eaun-
HWLie, MO3BONAET HE UCMONb30BaTb YCTPOWA-
CTBA@ KOMMEHCAUUW peaKTUBHOW MOLLHO-
CTU W CHWXAET NOTEPU B MUTAKOLLEN NTUHUK
3NeKTponepeaayu.

o Boicokuii KNJ (He meHee 97%).

e BxopHOW cornacywouwmin tpaHcdhopmatop ¢
MegHbIMW 0OMOTKaMM B KOMMN/IEKTe NoCTaB-
Ku obecneynBaeT ranbBaHUYECKylo pa3BA3-
Ky C NUTaKOLL el CETbIO.

e BcTpoeHHas GYHKUMA CUHXPOHHOro 6ai-
naca 06ecneynt KacKagHbll MyCcK 3NeKT-

poasuratenei  ANs  MHOTOABUraTeNbHbIX
NPUNOXKEHUN.

|

|  HacocHelit arperat

|

TexHONOTH4ecKwi
AaTYMK

Puc. 2 — Cxema 4acmomHo20 pe2ynupo8aHus CKOpoCmu 8paujeHus HacoCHO20 azpe2ama c
noddepxcaHuem mexHonozudecko2o napamempa no 3adavur ACY Tl1 o6bekma

e QyHKUMA NoAXBaTa BpPalatoLerocs 3NeKTpo-
ABUraTens Npu KpaTKOBPEMEHHbIX NpoBanax
HanpaxeHna.

® [lpmeHeHne AMHAMUYECKOTO TOPMOXEHUA
AN 0CTaHOBA 3NEKTPONpuUBOAa C 60ONbLINM
MOMEHTOM MHepLuK (ONUMOHANbHO).

* MuKkponpoueccopHaa cucTema KOHTpona

1 ynpaBneHus obecneynBaeT HALEKHYIO U

6esonacHylo paboty npeobpasosatens u

3NeKTponpnBoja, OCYLLeCTBAAA  MOHUTO-

PUHT pexuma ceTu, nuTalwwmuin npeobpaso-

BaTe/b, pexuma paboTbl npeobpasosarens

1 371eKTPONpuBOAa C 3anucbio COCTOAHNUN B

3NEKTPOHHBIN XypHan. Kpome Toro, Takas

cucTema obecneynBaeT KOHUTypupoBaHue,

AMAarHOCTUKY W yrnpaBneHWe OT CEeHCOPHOM

naHenn uan APM oneparopa.

Hanuune dyHKUMIA aBTOMATMYeCKON Ha-

CTPOVIKM W AMArHOCTUKM 31EeKTponpusoaa

COKpallaeT Bpems 3anycka u obecneynsaer

HaJleXHyI0 3KcnayaTauuio.

o [lnpokuit Habop 3awwuT obecneynBaeT mak-

CUManbHy0 3aluTy 1 yBennuMBaeT pecypc

paboTbl NPUBOAHOTO 3NEKTpoABUraTeNs.

MoBbIWEHHYI HaAEKHOCTb paboTbl obecne-

4MBalOT GUNONAPHbIE TPAH3UCTOPLI C U30MU-

poBaHHbIM 3aTBOpOM — IGBT 1 ycTtaHoBnEH-

Hble B 3BEHEe MOCTOAHHOrO TOKa MIEHOYHbIE

KOHAEHCATOPbl, paccyuTaHHble Ha 60oMbLLION

CPOK CNYH6bl.

OnbIT BHEAPEHUA W 3KCMAyaTauuu npeob-
pa3oBatenen yactotsl ICH B coctaBe ACY TN un
npoBefileHHble NCMbITaHWA NOMHOCTbIO MOATBEP-
AVAN NpaBUNbHOCTL BbiGOpa W peanusauuu
3th(eKTUBHbIX TEXHUYECKUX peweHnid. OcobeH-
HO MHOrOypOBHEBYIO TOMOJOINIO MOCTPOEHUA
BbICOKOBO/ILTHOTO WHBEPTOPa MO3BONAIOLLYIO
NoJY4YNUTb XOPOLLYIO COBMECTUMOCTL Npeobpaso-
BaTens C NUTalOLLEeN ero CeTblo C OJHOW CTOPOHbI
1 C 3NEKTPOABUTaTeNIeM C APYron CTOPOHbI. Tak,
Hanpumep, ANA 3NEKTPONpMBOAA MOLLHOCTbIO
2,5 MBT ¢ HanpsxeHnem 10kB 1 HomuHanbHoM

CEKUMA ~ 6 KB
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Puc. 3 — Cxema wyHmuposaHus
npeobpazosamens 4yacmomel



Puc. 4 — CUHXpOHU3AYUs BbIXOOHO20 HANPAXCEHUS Npeobpazosamens 4acmomsl ¢
HanpsaxceHuem numarow,ell s1ekmponpusod cemu. HanpsaxceHue cemu — KaHanbl ocyuanozpagpa
C1 u C2; HanpsxceHue Ha sbixode npeobpazosamens 4yacmomel — KaHabl C3 u C4

M
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Puc. 5 — lMepexod Ha numarue 3nekmpodsuzamens om cemu. HanpsxceHue cemu karan C1
ocyunnoepaga; HanpsxceHue npeobpasosamens — kaHan C2; mok dsuezamens — kaHan C3;
mok npeobpazosamens — kaHan C4

LeCroy 05.02.2013 13:30:55

Puc. 6 — lMepexod Ha numaxue 3nekmpodsueamens om npeo6pasosamens 4acmomsl
(nodxsam). Hanpaxcenue cemu kaHan C1 ocyunnoepaga; HanpaxceHue npeobpazosamensd —
kaHan C2; mok dsuzamens — kaHan C3; mok npeo6paszosamens — kaHan C4

Harpy3ke ypoBeHb COAEpPXaHUA BbICWMWX rap-
MOHWK B KPUBbIX HaNpsKEHWUsA Ha BXoAe npeob-
pa3oBartens coctaBun 0,9% 1 BXOLHOIO TOKa —
3,5% npu KNJ npeobpasosarens 97,2%.

Ecnu no TexHonornyeckum ycnosuam pa-
60Tbl HacocHoro arperata He Tpebyercs cTa-
6unusauns paeneHus B Tpybonposoge nmbo
NPOU3BOAUTENLHOCTM arperata, TO MO YCNOBU-
AM 3Heproc6epexeHns 4acToTHO peryaupy-
emblit 3nektponpueog JCH Heobxoaumo wc-
nonb30BaTb B TOM pexume paboTbl HACOCHOTO
arperata, Koraa notepu Npu UCMNONb30BaHWUM
L pOCCeNbHOro perynnpoBaHus He NpeBblWakT
noTtepu B npeobpasosarene. B Tom cnyyae, Kor-
[la NoTepym NpY UCMONb30BaAHUM APOCCENMPOBaA-
HUA MarucTpanum MeHblle notepb B npeobpa-
30Baresie HEOBXOAMMO MCNONb30BaTh NEPEXos,
Ha NUTaHue 3NEeKTPOABUraTens ot cetu. AHano-
rMYyHas 3ajavya BO3HUKAET NpU ynpaBieHnn He-
CKONbKMMM HACOCHBIMUW arperatamu OoT 0JHOro
npeo6pasoBarens 4acToTbl, KOrAa C NOMOLLbIO
oaHoro npeobGpa3oBaTtens OCyLecTBAAeTCA
KaCKaAHbI NYCK HacocHbIX arperatoB. Kpome
TOro NpY TaKOM YNpaBAEHWUU OAUH U3 HACOCHbIX
arperatoB MOXET 0CTaBaTbCA B PEXUME pery-
NNPOBAHNA TEXHONOTMYECKOro napameTpa.

[na peleHns Takol 3ajaun cxema 3Mek-
TPONPUBOAA PUC. 3 COAEPHKUT BbICOKOBOJILTHYIO
Avenky Q2, npeAHa3HAYeHHyl ANs NpsMoro
noAKNtoYeHns anexktpoasuratens (M) k nutato-
Lei 3NeKTPONPUBOA CETU U BbiKoYaTenb Q3 ot-
KNloYaLWniA BbIxos npeobpa3oBaTens 4acToThbl
(MY 3CH) ot anekTpoasuratens nocie nepexoaa
3NeKTpoABUraTeNs K nutaHuio ot cetu. Kpome
TOro, Takas Cxema UCnonb3yeTca Ans nepexopa
B PEXMM pEryIMpOBaHNA HACOCHOTO arperara u3
peXuma NUTaHWA INEKTPOABUTaTeNs OT CETH.

Mpu nepexoje K NWUTAHWIO 3EKTPOABMUTa-
Tens OT CeTu, ANA UCKNoYeHns 6pocka Toka,
nepes BKIOYEHWEM LIYHTUPYIOLLErO BbIKOYa-
Tens (aveiika Q2) He06X0ANMO CUHXPOHU3UPO-
BaTb N0 (pas3e BbIXOAHOE HaMpsKeHue npeod-
pasoBaTens C HanpsXeHUEM MUTAIOLLEN CETU U
BbIPOBHATbL MX N0 aMNNUTyAe.

Mpouecc CUHXpOHM3aLUWMM 3aBepluaeTcs
npu coBnajeHun no dase BbIXOAHOTO Hanps-
KeHWs npeobpasoBaTtens ¢ HanpsKEHWEM nu-
Tatowen cetn (puc. 4).

Mpu nepexofe K NUTaHWIO 3NeKTpPoABUraTe-
NSt OT CeTU NoCe CUHXPOHU3AL MU U BbIPABHUBA-
HUsA HanpsXeHuin npeobpasoBarens U ceTu Npo-
M3BOAMTCA BKMlOYeHMe Bblkaoyatens Q2 (puc.
3). Mpwu 3TOM Ana UcknoyeHus obpatHoro 6po-
CKa ToKa Mexay npeobpasoBartenem u CeTblo Ha
BbIXOAe Npeobpa3oBaTens ycTaHOBNEH PeaKTop
L1. Kpome Toro HanpsxeHue Ha BbIXxOAe Npeob-
pa3oBartens Ans KOMMeHcauuy nageHus Hanps-
EHUsA B peaKTope yCTaHaBNMBAETCA HECKONbKO
Gonblle HanpsweHus nuTalowei cetu. Mocne
yero ¢ HeGONbLLION BbIAEPIKKOWN BPEMEHM OTKIO-
yaetca Q3 v Q1. Npouecc nepexofa K NMTaHUIO
3NEKTPOABUTaTENs OT CETU WANICTPUPYeT oC-
umnnorpamma, npuBeAeHHas Ha puc. 5.

[ns o6paTHOro nepexoaa K NUTaHMIO 3eK-
Tpoasuratens ot npeobpasosatens (hyHKuMa
NoAXBaT) moc/ie BbipaBHMBaHUA (asbl U Benu-
YMHbI HaNpsXeHuUn BbikAYaeTca Q2 n BKNOYa-
etca Q3. Ocuymnnorpamma puc. 6 unaCTpupyer
[LaHHbIV npouecc.

B cnyyae KpaTKOBpeMEHHOro mnpoBa-
Na HanpsxeHus nutalowen cetn Gonee 15%
aneKkTponpueog ¢ npeobpasosatenem ICH
MyTeEM WCNONb30BaHWA (QYHKUMM «TOAXBAT»
Nno3BONMAET  OCYWeECTBUTb  aBTOMATUYECKUI
nojxBaT BpalLaloLLerocs 3NeKTpoasuratens c
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nocneayoL MM BbIXOAOM HA 3aAaHHbIA PEXUM
paboTbl, UMEBLWNIA MECTO 40 NPOBana Hanps-
weHus. NpumeHeHne Takon GyHKUUM NO3BO-
NAeT CyWecTBEHHO ynyylwmnTh 6GecnepeboiHyio
paboty TexHonorMyeckoro o6opyaoBaHus,
Hanpumep, Npu NUTAHUN YaCTOTHO peryaupye-
MOTO 3/IEKTPONPUBOAA OT CETU OTPaHNYEHHOI
MOLLHOCTU WK NPU CIOKHbLIX METEOYCNOBUAX,
KOTfia B IMHMAX 3NeKTponepeaayn BO3HUKAOT
KPaTKOBPEMEHHbIE MEePEeMEeXaloLnecs: KopoT-
Kue 3amblKaHus.

npeanpuATMAX HedTerasoBoro Kommniekca
Poccumn n 6amxHero 3apybexbs U B cucteme
AK «TpaHcHedTb».

WUtorn

BHeapeHbl cUCTEMBbI YACTOTHO peryanpyemoro
3NEKTPONPUBOAA C aCUHXPOHHBIMU U CUHXPOH-
HbIMW BUraTeNiIMW B COCTaBe aBTOMATU3MpoO-
BaHHbIX CUCTEM yNpaBAeHNA TEXHONOTMYECKOro
o6opynosaHus OAO AK «TpaHcHedTby.

3/IeKTPONpMUBOAA HACOCHOrO arperata Ans
aBTOMATM3aLMM TEXHONOTMYECKOro npouecca
He TONbKO 06ecneynBaeT 3KOHOMUIO 3M1EKTPO-
3HEPrUU, HO U MO3BONSET NEPENTU HA HOBblE
TexHonornu pecypcocbepexenus.

CnNUCoK ncnonb3yemou nutepaTtypbl

1. TOCT 13109-97. JneKTpuyeckas 3Hep-
rma.  COBMeCTUMOCTb  TeXHUYECKMX
CpeacTB  3nekTpomarHuTHas. Hopmbl
KayecTBa 3N1EKTPUYECKON 3Heprun B

Bce nepeuncnenuble usgenua ceptudu-  BbiBoabl cMcTeMax 3neKTpocHabxeHns obuero
LMpPOBaHbl W yCnewHo 3KcnayatupylTca Ha  [pumeHeHune 4aCTOTHO-peryn1mpyemoro HasHa4yeHus.
ENGLISH AUTOMATION
ubC 621.3

Advanced technology to conserve resources and energy efficiency for complex

automation of electric industrial machinery oil and gas industry

Authors:

Sergey A. Lazarev — candidate tehn. sciences, head of department’; lazarev-s@ekra.ru

ISAUEP Chuvash State University, Cheboksary, Russian Federation
2front electric NPP "Ekra", Cheboksary, Russian Federation

Abstract

Aspects of frequency controlled drive use in au-
tomation of the energy saving technical process
are reviewed. Oscillograms of automatic switch
of the motor power supply from the inverter to
the main supply and vice versa are shown.

Materials and methods
Implementation experience. Processing of
the experimental studies results.
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Results

Variable frequency drives with
asynchronous and synchronous motors
have been introduced in the automated
control systems of JSC "Transneft"
technological equipment

Conclusions
The use of a frequency-controlled

Compatibility of technical equipment. Quality
standards of electrical energy in power
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repema

electric pump unit for process
automation not only saves energy, but
also allows to shift to new resource
saving technologies.

Keywords
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control system, electromagnetic
compatibility

systems for general use.






