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Cunently, for the extroction of oil ore widely used the instollotion of centrifugol
pumps with vorioble frequency drive. The frequency Converfer degrodes the
quolity of electricity in the oilfield electricol networks ond couses distortion of the
sinusoidol supply voltoge, The investigotions showed thot the level of non-lineor
distortions of the bus voltoge 6 kV substotion 35/6 kV exceeds the normol ollow-
oble occording to GOST RU149-2010. On the 6 kV bus connected to the bottery
of stotic condensers, exceeded the moximum permisible level, The power foctor
meosured of 6 kV bus when disobled stotic copocitor Bonk is in the ronge of 0,95
to 0.97, Therefore, the moin tosk is to filter hormonics, To combot the higher hor-
monics ond eliminote their negotive impoct suggests the following octivities,
Semiconductor converters ore recommended to connect to the moins through
o network reoctor; to opply the hormonic filters on the side of the 0.4 kV to opply
frequency drives with 12-pulse rectificotion circuit for powerful pumping systems;
to ensure relioble operotion of copocitor bonks to estoblish protective choke, ex-
cluding the resononce phenomeno,

nC35/5 rB, or KoTopblx rlo JII,IHtTflM 6 xB nonfralor III,ITaHI4e

rpaHcQopMaropHble rIoAcraHIIVvr KTII-6 /0,4 rcB. Or pacrpe-

Aenr4reJrbHbrx ycrporu crB HI43Kofo Harpflx eHnf., (PyHH)
0,4 xB arr4x KTII ocyqecrBJrflercfl pacilpeAeneHl4e aneKrpo-

sHepfr4rr HerrocpeAcrBeHHo K yEIIH.

B pa6ore I4ccIIeAoBaHbI IIKE KycroB Ne 286 ,285 6uc,287 vr

29LAo6rrsarcur4x cKBiDKr4H, a raKxe KycroBofi HacocHolZ craH-

rJvrv KHC-5. Bce o6terrbl I4ccIIeAoBaHVfl, rro$KrloqeHbl K fIC
II0/35/5 rcB ro o6qelz BJI 35 rcB <,Bep6HAnD, qro rlo3Borlfer

paccMorp erb 83 aI4MHo e BJII,Ifl HI,Ie HeJII4Hefi HrtX Harpy3 oK.

fI o Kas ar erv Kar{ e crB a gn eKTp o gHeprvrvr vrgMepf nI4 cb Ha B B o -

Aax Py-5 xB rcycroBblx rloAcraHqiairnC 35/5 xB n Ha BBoAax

Py-0,4 KB KoMUIeKcHofi rpaHcQopMaropHofi roAcraHIII4I4

KT|IH- 5/0,4 KB, a raKxe Ha orxoAflunx rvrnvrrxO,4 rcB PyHH
KT|IH- 5/0,4 KB, nntarcrr1nx orAenbHble yEUH.

flporpaMMa I{3MepeH}Ifi

IIp o rp aMMo IZ rp eAycM arpvrBulo cb t{3 Mep eH?I e 3 arpy3 K u ckr'

JroBbrx rpaHcQopMaropoB, roeQQnIII4eHTa MoIIIHocrI,I Ha BBo-

Aax Py-5 xB n Py-0,4 KB, NoaQQnqreHroB I4cKuDKeHr4ir cnrry-

cou1urbHolz Qopnru roKa Ha BBoAaxv Harlpfxenufl, Ha IIII4Hax

PY 5 xB nC 35/6 nB, a raKxe Ha c6opHtIX rII4Hax 0,4 tcB

KTilH- 6/0,4 xB. CreneHb BrrvrflHvrfl orAenbHbrx rIpI4BoAoB oIIe-

HnBarracb rlo BeltnvtvrHe roKa I,I KoaQQnqreHTy HeJII4HetZHux

r4cK€Drennfi ToKa, I43MepfeMblx B orxoAfIIII4x ltunvrflx 0,4 xB

KT[H-6/0,4 rcB.

[tn o rle HKrl Brrvrnkrn 6arapelZ crarl4qe cKnx KoHAeHcarop o B

ECK-5 rB, npeAycMoTpeHHbIX rpoeKroM Anf KoMneHcaIII4I4 pe-

aKTrrBHOfi nAO IqH O CTI,I, 6:,;'nr np eAyCMOTp eHbI I43Mep ennfl, CO OT -

B ercrByroqnx rloKa3 arenefi KaK rlpn pa6orarcqeM ycrp oIZcrBe,

TaK r{ rrpH efo oTKJIIoqeHI4I4.
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TexHono rvlqec t<tAtr1 YHVIBepC vTeT uMlACrCl)

ft,,,,{h\:i:}ffit:: ,f:,n,i",,,tfr {;,,',,fl,{;,i:1,'4,'1,:, UVSheV@yOndeX,fU

t{,rq,wrr\dffifi3't*g#t {,,,rtt.itfii{};: LleHrpo6e>rHuttZ SneKTpoHococ (3UH),
qocToTHo-pery hpyeuutlt npnBoA, l(oqecTBo
gneKTpoS He p nAn, tA3Me pe H he

Hacrofrqee BpeM fl, Anfl, Ao6llqn HeQrn IxI4poKo rIpI4Me-

Hflrorcfl AoKa3aBIIII4e CBOFO BbICOKyIO 3QQeTCU4BHOCTb

ycraHoBKr4 sneKrporleHrpo6exHllx HacocoB (yEUH) c

rracrorHo-perynlapyeMblM npnBoAoM (rlPil). Buecre c reM rlpe-

o6pasoBareJlb qacrorbl, flBllfl,fl,cb HeJll4Hefisofi Harpy3KoIZ,

yxyArrraer Kar{ecrBo sneKTposHepfr4r,r B HeQrenpoMbIcIIoBbIX

DneKrpr4rrecKl4x cerflx 14 I4cKaxaer cl4Hycovr1urbHylo Qoprr,ry Ha-

rrpn ltte H vfl nuT aHVf,yE U H ll, 2\. H e raruB H o e B o 34 eIZ cTBI,I e H e -

nvneirHbrx 14 cKaxeu nri H a gJr eM eHTbI cI,I creM bI an eKTp o cH a 6xe -

HVrf, npoflBnfercf B cJleAytoueM:

- coKpaIIIeHI4e cpoKoB oryx6tl cI4JIoBbIX TpancQoprr,raropoB

r4 Apyf of o sneKTp orexHl4r{ecKof o o 6opyaoB aHI4f ;

- BbrcoKafl BepofTHocTb pe3oHaHca B cI4cTeMe SJIeKTpO-

cHa6xennf H BbIXoA vrs crpofl 6arapeh craruqecKl4x KoH-

AeHcaropoB;

- c6ou B pa6ore cr4creM penelZHofi 3aIIII4TbI I,I aBToMarI4-

xu (P3nA).
B crame rpr4BeAeHbr pe3ynbrarbl l43Mepennfi v aHaIIvBa rlo-

Ka3areJleti xaqecrBa DneKrpoDHeprI4I4 (IIKE) Ha llpno6cKoM

MecropoxreHl4n OOO <PH-IOraHcKHeQreras>, AaHa oIIeHKa

BrrvrflHnfl, 6arapefi crarl4rlecKl,Ix KoHAeHcaropoB (ECK) Ha

roe Q QurII4eHr Mo IIIHo crvr vr 0 opty H arprx eHnfl, cerll, np eAn o -

xeHbr pe[IeHr,rf no rroBbrrrreHl4to KarIecTBa SneKTpoSHepfvrvr B

H e Qre np o MbI cII o B blx 3n eKTp I4r{ e cKI4x cerf x.

O6rercrorvr r4ccneAoBaHvrfl 6wn f{acroK pacrpeAenl4Tenb-

Hofi cerr4 35 KB c IIeHrpoM nvraHnfl noAcraHlll4efi

Il0/35 xB <OsepHaf>. MoUsocrb rIPil cocraBJlfer IIpI4Mep-

HO 80 o/o MOIIIHOCTI4 BCex norpe6urenei,t. flnraHl4e KycroB

cKBaxI4H OCyqeCTBJIfleTCfl IIO TpeM AByXIIeIIHbIM BO3AyIIIHbIM

rrvrHuflM 35 rB: <ApyxHar.>>, <.Talas> n <Bep6Haa>. Ha ry-
cToBbrx IIn oulaAKax ycraHo Bn eH br rr o HII)KaIO uI4 e rI OACT aHIJVrvr
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'oHahollrxro orlqg N3g OsrJHuruqrog
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-oHpIJd xIqHJoJeH XlqHxdd-rou Yufr tldh anHaHawudu

aoxodum orh 'rad[alrr I 'ugel- EI4'98'0 rarrserJoJ

r4rJoHfIIoW IHaI4[uQip eox Nf, g I4oHHahoIIrxs oHHHoJJ
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-rqsadr g>r g/SE f,U gll 9 xPHI4m xIsHdogJ PH I'IrJoH

-Inow r,HaIaluQQeox 'IqHahollrxro Xf,g aEJ 'JI49 987, v

g8T,6N xerJdx eH '(1 'rge"r,) oto g rarrserJoJ r^ltsdorox

'qHasodd 0I07,-67IVS d If,OJ ou I4IqI lulr{uoV .totemlqsadu

gx 9 xrral g ur4Haxrdues rjrr4HaxpxJl4 xICIHI^4aHI4IraH HI4HaheH€

orh 'roIBgrcItExoII exor t4 vvHaxrdueH xlqgudx I4rJoHqwWoJ

-dHur HHHaxGxJI4 sorHal4frraQQeox Hl4Hadawsu lrlerrrdea4
'I lalraleaoeedgoadu wlqHrorJeh J vvHev
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oJ,h 'ex[rdou oJoxoJICIs aaro g vr>rvHowdel alqHrahaH axxel- e

'Hxr4Howde.r v-tI'v-II'v- L'v-S rqHalcedtqs oxdr gx 9 xHIaJ s

plror r4 Hl4Haxrdueu adl,xauJ s olh 'vuetexou HnHeao[anr14
'rqHaxexJl4 oHHasroarndr gx 9-Ad

a[oss BH exor u gx 9 xPHI4m xr+rdogJ PH HI4HaXUduen rrwdoQ

orh 'oH[Hs I 'rrad EVI 'oHHHorJou BHaho{Irxs Xf,g L87, aN

e.r,rdx Z aN a[oss BH 'IqHahoIIrNro XCg JVg 987, vr 982 6N xErJ

-dx eg 'L87vr)rng 9gT,'g8Z oN xerJdx eu qllarrdewtu Vgx 0089
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ff,tr 9/ sg f,II gx 9
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Bpemn, q:mnH:c

Puc.3. OoprvrH HonpexeHhq (o) u roKq (O xq c6opnurx lur4Hox KT|IH-I

TOKOB B yKa3aHHOr4 Cr4CTeMe MOXer rrpHBecTrr K BbrXOAf UZ

crpofl ECK, Bbr3Bart c6ovt n pa6ore cr4creM penefinofi 3auln-

Tbr H aBTOMarVrKVr, COKparr4Tb CpOK CnyX6U CHJTOBbTX TpaHC-

QopnraropoB u rca6enefi.

Lleuepenlrn Ha BBoAax PV-O,4 t<B KTIIH-6/O,4 t<B

nKE Ha BBoAax PY-0,4 t<B KTilH-6/0,4 xB usMepnnvcb Ha

rrycrax Ne 286 6uc n Ne 287. Ha pnc. 3 npe4craBrleHrr Qopvru
Harrprxennr, vr roKa Ha BBoAe Py-0,4 rcB KT[H- 6/0,4 rcB

(KT|IH-1) am Kycra Ne 285 6nc. B ra6l. 2 npvrBeAeHbl pe-

3ynbrarbr r,rsMepennfi Ha BBoAax PY-O ,4 rcB KTIIH- 6/0/a rcB.

To6nuqo 2

ffi
60

286 6ttt
1 404 465 5,5

2 413 575 6,3 40,4

287

15 407 660 11,0 29

1 407 327 8,5 20

36 405 245 6,5 23

l4s ra6t. 2 cneAyer, qro ypoBeHb HeJrr4HefiHux r4cKaxe-

nvtit Qopnru HarrprxeHr4fl Ha c6opHrtx ruI4Hax KTIIH-
6/0,4 t<B Moxer rrpeBbrrrrarb HopManbHo Aonycrnnaufi no

|OCT P 54L49-20I0, ecrv Ha c6opHbre rrrrHbr 5 rcB BKJrr,oqe-

Hrr ECK-5 rB (rcycr Ne 287, KTIIH Ne 1E n KTIIH Ne 1).

IIp e4no)rceHlrff no o6 e cnerreHlrro rp e 6 on anufi
IOCT P 54I49-2OilO B eJrerrpnqecKl{x cernx
nerfrenpoMbrcJroB
flpone4eHHbre r{ccneAoBaHr{f IIKE B HeQrenpoMbrcJlo-

eofi cerr4 no3BoJrflror cAenarb cneAyForrlne BbrBoAbr.

1. YacrorHbre rrpr4BoArr VEUH ssrsr,orcfl npr4rrr4Hoilt vtcr<a-

xeHnri cr4Hycovr4urbnocrr4 KprrBbrx roKa r,r HarrprxeHr4fl B cerr4.

2. B cnerrpe Kpr{Bbrx Hanpflxenvrfl, rr roKa san6otee flpKo

BbrpilxeHbr 5-s,, 7 -fl, LI-s u I3-s rapMoHvrKn, rrro xapaKTepHo

4rrfl, npeo6pasonarerefi qacrorbr c HeynpaBJrfleMbrM rrrecrr4-

rrynbcHbrM BbrnpflMr4TeneM Bo BxoAHofi rlenn.

3. YponeHb HeJrrrHefiurx r4cKaxermfi Qopnarr Harpflxenufl
Ha c6opHbrx rrrraHax 0,4 rB Moxer rrpeBbrrrrarb HopMaJrbHo Ao-

rrycrr4Mufi no |OCT P 54L49-20I0.

4. YponeHb HeJrnHefiHux r4cKzlxenufi Qopurr HarrpflxeHvrfl

na c6opHbrx rrrr4Hax 6 rB rroAcraHrlufi35/6 rcB npenbrllltu Hop-

MiurbHo AorrycrnuulZ no |OCT P 54I49-20L0. Ha uILIHax, K Ko-

TopbrM roArcrroqeHa ECK-5 rcB, raKxe npeBbrrrreH rrpeAenbHo

Aonycrnurrfi ypoBeHb.

5. Illnpoxoe rprrMeHeHrre IIP|I Anfl yEUH HacocHbrx

ycraHoBoK cHr4xaer norpe6reHne peaKTrasHofi MorrlHocrrr.

EgEESSEgssssssss$s$ssiiss
Bpeun, q:HrH:c

(rycr Ne 286 6nc)

KoeQQrrrIr4eHT MorrIHo crvr, r43MepeHHufi Ha c6opHux
rur,rHax 5 rB fIC 35 /5 xB npr4 orKrroqeHHoM ECK, cocraB-

Jrrer 0,95-0 ,97. IIpn aroM rrasHorZ rBJlflercfl npo6neua

Qnnrrp awv rapMoHr4K.

[ls6opr6u c BbrcuvrMkrrapMoHr.,rKaMr4 rr ycrpaHeHr4fl I4x He-

rarrr B H o f o BJr 14 fl Hvrf , rr p eAn ara rorcf crr eAyro IIIrr e M e p o IIp vrflTr4fl .

1. florynpoBoAHr4KoBbre npeo6pa3oBarerlvr peKoMenAy-

ercfl rroAKnrorrarb K nntarcqefi cern qepe3 cnelll4alrsufi
ceresori peaKrop.

2.Ha cropoHe 0,4 rB npnMeHflrb Qnnrrpbl rapMoHIIK. llpn
npoeKTvrpoBaHnv cncreM oneKrpocHa6xe H:afl, HeQtenpoMbl-

cJroB Brcrrcqarr Qznbrpbr rapMoHr4K B cocraB o6opyaoBaHl4f

KTIIH-6/0,4 rc8.

3. [ns MorrlHbrx HacocHblx ycraHoBoK (rox 6olee 630 A)

rprrMeHflTb qacrorHbre rp?rBoAbr c L2-rrynrcHoli cxeMolZ srt-
npflMJreHvtfl,, rrTo rro3BoJrfleT cHr43rrTb ypoBeHb BbIcuI4x fapMo-

HHK B rrrrrarouefi cerr{. B Hosrx rpoeKTax peKoMeHAyercf I4c-

rroJrb3oBarb cxeMy c HecKoJrbKrrMrr r4HBepropaMla (npnno4a-

Mrr), rrr4Tarcu1uuvrcr- or oAHoro o6qero BbIrIpfML,ITenfl, BrITIoJI-

HeHHoro tro I2-rynrcHofi cxeMe.

4. [nn o6ecneqeHr4fl HaAexHofi pa6orbl ECK-6 nB npono-

Avtrb rrx Aopa6orrcy: ycraHaBJrrrBarb 3arrlntrmtfi Apoccenb, krc'

Krroqarc rynfi pe3oHaHcHbre fl BJIeHI4n .

5. C qenbru HopMrurvsarluv rrcKilKerunfi HarpfxeHr4r Ha

c6opurx urr4Hax 6 rB IIC-35/6 rB Heo6xoAnnno npllMeH.nrb

Qranrrpbr rapMoHr4K Ha Bcex KTIIH- 6/0,4xB c 6omnofiaoneit
HeJrr4HerZHux Harpy3oK. YcraHosra Qnnrrpon rapMoHI,IK Ha

c6opnlrx urr4Hax orAenbHbrx KTIIH He rrpI,rBoAI{T x rpe6yenro-

My cHrrxeHr4ro r4cKtDKe rmfi Harrpflx enufl .

ffi u-nmmm$d &ffi Tffi fi?#$Typh$

1, Oueurco BAt eHrq qocrorHo-pery ilpyeMbx onemponpilBoAoB norpyxHbrx
HococoB Ho KoqecrBo gner(TpogHeprnv B HeQrenpoMbrcnoBbrx cerrrx 16,V1,

A6povroe, B,M, l-louorvropeg, 1O,5. Hoaocenoe (h ap,)//Tpyaut Vll Me>44yxo-
poAuorZ (Xvlll Bcepocct'titct<oit) r<ouQepeHL\.4v1 no oBToMon43r4poBoHHoMy
gneKrponpilBoAy. - lzleonoeo: flaoHoect<tAi1 rocyAopcrsexxurr7 oHeprerilqe-
cr<wh yHhBepctATer nM. B,W. Aeauno,2012, - C, 569-573.

2, l(oqecrBo HonpqxeHhn B ceTqx oneKTpocxo6xeurn ycroHoBoK norpyxHbrx
eneKTpoHococoB lB,n, OporZurerep, M,A, Cycnoe, B,A, BeAepsnKos, PP no-
nounl lHeQrnuoe xogefcrao. -2OC9. - Ne 4. - C. 102-1U,
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