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Mropb BnanHMMpoBMH iKE/KEJIEHKO
lOpHił JleoHHnoBHH CAEHKO
MapnynoJibCKHH MeTaJUiyprHHecXHH 
HHCTHTyT, PecnyßJiHKa YxpaHHa

nPOEJIEMA KAl ECTBA 3JIEKTP03HEPTHH B CMCTEMAX 3JIEKTPOCHAEXEHM51

Pe3i0Me. PaccMaTpHBaeTCH BJinsiHMe BjiexTpoMarHHTHMX noMex (3MI1) Ha 
KasecTBO 3JieKTpo9HeprHH b  nnTa»ąnx cncTeMax. yxa3UBaeTcs h x  oTpwuaTejibHoe 
BJiHsiHHe Ha oxpyxaiomyio cpeny, B t o m  HMCJie Ha XHBbie opraHM3Mu. 06cyxna»Tca 
npoMbmiJieHHbie h c t o m h m k h  3MTI, Mepbi npoTHBOfleñcTBHa H Bonpocbi HopMHpoBaHMS 
KanecTBa BJiexTpoBHeprHH.

THE PROBLEM OF ELECTRIC ENERGY QUALITY IN SUPPLY SYSTEMS

Summary. The influence of electromagnetic disturbances on the quality 
of electric energy in supply systems is considered. Their 
destructiveness for the environment, including living organisms, is shown. 
There are discussed the industrial sources of the disturbances, means of 
their neutralization, and the problems of standardization of electric 
energy quality.

PROBLEM JAKOŚCI ENERGII ELEKTRYCZNEJ W SYSTEMACH ZASILAJĄCYCH

Streszczenie. Rozpatruje się wpływ zakłóceń elektromagnetycznych na 
jakość energii elektrycznej w systemach zasilających. Wskazuje się na ich 
szkodliwy wpływ na środowisko, w tym również na żywe organizmy. Omawia się 
przemysłowe źródła zakłóceń elektromagnetycznych, środki przeciwdziałania 
i zagadnienia normowania jakości energii elektrycznej.

B coBpeMeHHofi 3JieXTpo3HepreTHxe npo6jieMa xasecTBa 3JieKTpo3HeprnH (K3) 

cTOJTb xe Baxna, xax npo6JieMa axoJiorHM Ara HeJiOBenecTBa. lio cymecTBy, xajiecTBO 
3JieXTpo3HeprnH -  a ro  bxojioths 3JiexTpoMarHHTHbix npoqeccoB, casiaaHHboc c 
npoH3BOACTBOM, nepenaneM h pacnpenejieHMeM 3JiexTpnHecxoPi 3HeprnH. 
SjiexTpoMarHHTHbie noMexw (3MT1), bha m ypoßeHb xoTopux xapaXTepH3yeT xasecTBo 
SJieXTpoBHeprMH -  a ro  c so e ro  pona BpenHbie npoMtaiuieHHbie yHoca, 3arps3Hsnomne
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oxpyacaiom yio  c p e n y ,  o x a 3M Baiom He o T p n q a T e j ib H o e  B J iH a H H e  H a  n e j io B e x a ,  H a  s j io p y  u  

ï a y H y .  A H a jio rn w H b iM  o 6p a 30M c x a o t æ a e T c a  o T p M u a T e J ib H o e  B J iH a H H e  3MI1 Ha  

o 6o p y n o B a H n e ,  a j ie x T p M H e c X M e  c e T M  u  CM CTeM w ; o A H a K o  m o x h o  y K a 3a T b  u  n p H M e p u  h x  

H e n o c p e n c T B e H H o r o  B JiH aH H H  H a  H e J io B e x a ,  * m b o t h u x  h  p a c T M T e  jib H tiM  M H p . T a x ,  

K o j ie ß a H H «  HanpaxeHHa H e ra T H B H O  c x a 3buuai0T c a  H a  B o c n p H a r a e  T e j ie B M 3H0HHMx 

n e p e n a n ;  C T e n e H b  O T p u u a T e J ib H o r o  B O O A e ä c T B M a  a j ie X T p o M a r H H T H o r o  n o j ia  

C B e p X B b IC O K O B O JIb T H M X  J13II H a  p a C T M T e j lb H O C T b  H XHBOTHW M  M H p B 30H e  BJ1 

c y m e c T B e H H O  B03p a c T a e T  n p H  HajiHHM M  ra p M O H H K  b  xp H B M X  H a n p a x e H H a  h  T O K a  JI3I1.

r ip o 6 A e M N  K 3 ,  n o  C y m e C T B y , n o a B H J IH C b  O H H O B peM eH H O  C B 03H H K H 0B eH M eM  

a j ie K T p O B H e p r e T H K H  K a x  O T p aC JIH  npO M M IIJieH H O rO  n p o H 3 B O A C T B a . O n H a X O  JlHlUb c  

orpO M H H M  p o c T O M  h  x o H u e H T p a u H e f i  re H e p H p y io iU H X  M oiyH O C T eii h  M o m H O C T eñ  H a r p y 3 0 K ,  

C M HTeHCHBHHM  B H e u p e H H e M  H eC H M M eT pH H H bK , H ejlM H eH H blX  M p e 3 X O n e p e M e H H b lX  

( y n a p H t o c )  H a r p y 3 0 K ,  u iT a  n p o ß j i e M a  C T a j i a  o n H o ñ  H 3  H a M Ö o jie e  3H aH H M bix . P e m e H H e  

6 y n e r  o s H a n a T b  c y m e c T B e H H o e  n o B tw ie H H e  s r t e p r e T M H e c x o H  a s s e x T H B H O c T H  

n p o M b iu u ie H H o ro  n p o H S B o n c T B a  r o p o f l c x o r o  h  c e j i b c x o r o  x o 3 a ñ c T B a  h  n o B b m ieH H e  

H a n e x H O C T H  B J i e x T p o c H a ß x e H H a  n o T p e 6 H T e j i e ß .  Ha c e ro n H H ii iH H il  n e H b  c i o p M u p o B a j i c a  

p a n  a c n e x x o B  n p o ß j ie M U  K3. 3 t o  B J in a H H e  3MTI H a  B J ie x T p o y c T a H O B X H  B x a n e c T B e H H O M  

n j i a H e  h  x o j iH H e c T B e H H b ie  o q e H X H  cH H X e H H a  s s i e K T H B H o c T H  h x  $ y H X U H O H n p o B a H n a . 3 T a  

C T o p o H a  n p o 6 j ie M M  h  n o c .n y x M .n a  n o B o n o M  A J ia  c o 3 n a H M a  co o T B e T C T B y io m M X  

M e x n y H a p o A H u x  h  H a u H O H a jib H b ix  C T a H f la p T O B  H H o p M , a  T a x x e  a H a j io r n H H b ix  n o  

H a 3 H a H e H H to  A o x y M e H T O B  o T n e j ib H b ix  B e n o M C T B , ïH p M  h  n p y r H X  o p r a H M 3 a u n H . K a x  

H 3 B e C T H O , B 3 T H X  HOpM aTM BHUX A O X y M eH T aX , X aX  n p a B H J IO , O T p a x e H b l  B o n p o c b l  

jrp aH M M e H W H  OTX JIO H eH H fî, X O J ie ß a H H H , H eC H M M eT pH H  H H e C H H y C O H n aJIb H O C T H  

H a n p a x e H H a ;  b  H e x o T o p b ix  C T a H A a p T a x  3H a n e H H H  m o ik h o c t h  H c x a x a io m H X  H a r p y 3 0 x ,  a  

r a x x e  ra p M O H H X  T o x a .  M o x h o  n o J t a r a T b ,  h t o  B o n p o c b l  B j in a H n a  B J ie x T p o M a rH H T H b ix  

n o M e x  H a  3 H e p r o y c T a H O B X H  H s y n e H b i  A o c r a T O H H o  n o n p o ß H o .  B t o  x e  B p e M a ,  x a x  

C B H A e T e j ib c T B y e T  n p a X T H X a ,  H e o ß x o n n M O  A a J i b n e f im e e  c o B e p iu e H C T B O B a H M e  c x a H A a p T o e .  

H a  H a in  B 3 r j i a n ,  3 A e c b  n p o c M a T p H B a io T c a  H B a  H a n p a B J i e H n a :

1 ) y - ie T  B s a H M H o r o  B JtH aH H a p a o n w H H b ix  ITK3 ;
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2) BBeneHMe HexoTopwx h o  e u x  ÍDC3.

HsBeCTHO, HTO BïïeKT OAHOBpeMeHHOrO B03HeiłCTBHa pa3JIHHHbK 3MTI CKa3MBaeTCa 

gonee 3HaHHTejibHbiM, new B cAynae cyMMMposaHHa siseKTOB o t neficTBHa Kaxnofi 3MII 

npH oTcyTCTBHH Apyrnx. CjieAOBaTejibHO, b paccMaTpwBaeMOM CAynae nonycTHMbie 

3HaweHH5i cooTBeTCTByiomnx FDC3 AoAXHbi 6biTb MeHbiue, neM b CAynae hx 

H30AHp0BaHH0r0 B03AeftCTBHA. Ilo-BHAHMOMy, 3TOT BOnpOC HyXAaeTCa B AeTaAbHOM 

H3yseHHM.

KoAeBaHHS HanpaxeHHa H3yneHbi AOCTaTOHHO nonpo6Ho c tohkh 3peHH« KoAeßaHHH 

aMTlAMTyAW, Bbl3WBaeMt4X , B OCHOBHOM, HaBpOCaMH peaKTHBHOH MOIUHOCTH. OnHaKO, B 

MomHbix npoMbnuAeHHux ycTaHOBKax Tuna npoxaTHbix CTaHOB, B03HHKa»T 3HaHHTeAbHbte 

Ha6poCbl aKTHBHbiX MOlflHOCTeiî, HTO ITpHBOHHT K KOAeÔaHHAM ïa3M. npH 3T0M MoryT 

B03HHKaTb BMßpauHH TpyöonpoBonoB, onacHwe THapaBAHHecKHe yAapbi, npyrne 

HexeAaTeAbHbie SBAeHHa. B npHHunne bosmoxho HapyineHHe ycTofisHBOCTM 33boackhx 

3AeKTpoCTaHUHñ. Ha Ham B3rA«A, btot Bonpoc HyxnaeTca b nanbHeMiueM H3yneHHH c

ueAb» OLieHKH AonycTHMoro 3HaHeHMSï pa3Maxa KoneBaHHa xaau.

-4 -6KoAe6aHHA aMnnHTyna npH BecbMa hh3Khx nacTOTax (10 - 10 Tu) o6mhho He

paccMaTpHBa»Tca npn aHaAH3e K3; ncKA»neHne cocTaBna»T HMrtyAbCHbie noMexn. 

Mexny TeM, npn KOMMyTauHH mouihhx noTpeBHTeAeñ, a Taxxe npH o a h o - h  TpexxasHax 

aBTOMaTHHeCKHX noBTOpHbK BKACHeHHAX AHHMH, OCo6eHHO HaCTbIX B rp030Bbtfi nepHOH, 

B03HHKa»T npOBa AW ( Bwßpocw ) B KpMBOH HanpAXeHHX. 3 t h  3MI1 BB3WBa»T c 6o h  b 

MHKpOnpOLleCCOpHWX CHCTeMax aBTOMaTHKH nOTOHHbIX TeXHOAOTHHeCKHX AHHMH 

XHMHHecKOft, 3BTOMO BHAbHOfï H ApyrHX OTpaCAefi npOMbflUAeHHOCTH. npH UITOM 

B03HHKa»T OrpOMHbie yÖUTKH. H3BeCTH0, HTO BepoHTHOCTb HapyuieHHH nOBMUiaeTCa c 

yBeAMHeHHeM rAyÖHHbi h  KpyTM3HW npoBaAa. OnHaxo s t h  napaMeTpa eue He CTaAH 

oBteKTOM HOpMHpOBaHHS. OHHHM HO MeTOAOB orpaHHHeHMH HeCHHyCOHAaAbHOCTH 

«BAaeTca AHMHTHpoBaHHe y CTaHOB AeHHoH MoiKHocTH BeHTMAbHwx npeo6pa30BaTeAeñ, 

noAKA»HeHHbix K y3AaM BAeKTpHHecKHX ceTeñ - 3T0 npHHSTo cTaHflapTaMH pana

eBponeftcKHx cTpaH, KHTaa h npyrnx. 3th orpaHHHeHHa, OAHaxo, He 

Koppe cnoHAHpoBaHbi c AHX y3Aa ceTH, B pe3ynbTaTe b o 3m o x h o  noaBAeHHe
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3HaHHTejibHbïx rapMOHHK TOKa KaK y  noTpeBHTejia, TaK h b riHTaiomef! SHeprocHCTeMe.
t

no-BHHHMOMy, B cTaHnapT QNJio 6u ueJiecooBpa3HO BHecxn onpeneneHHbie 

KoppeKTHBM.

A.HajiHTH'-tecKHM acneKT npoB-neMu K9, b ochobhom, cbobhtcü k  KoppeKTHOñ 

oueHKe 3HaMeHMfi I1K3 B y3Jie ceTeü. Hapaay c HOCTaTOHHO npocTbjMM 

neTepMHHHpoBaHHbiMM MeTOKaMH, npHMeHaeMWMH b cjiynae ceTeü oTHOCHTejibHo 

HecJioxHofi CTaömibHofl KOHSHrypauHH co CTaBmibHMMM Harpy3KaMM, no.nyHH.nn

pa3BH~Me cToxacTMMecKHe MeToiibi. E cjim nocTpoeHMe aJiropHTMOB h  nporpaMM

paccMeTOB He BCTpenaeT npHHunnnajibHbix TpynHOCTeü, to nojiyneHHe xoppexTHux 

hcxouhhx naHHbix HBJiaeTca b pane cjiynaeB cjioxhoR sananen. Ee peiueHHe saBMCHT 

b 3HaHHTejibHofi Mepe ot TpeByeMoä tohhocth pacneTOB. PacnpocTpaHeHHoc 

crpeMjieHMe paccHHTaTb "xax moxho TOHHee“ , ysecTb MaKCHMyM laKTopoB - 3anacTyc 

npuBOflMT jiHuib k B03pacTaHHio norpeniHOCTeii. ripHHHMaa b cpenHeM 3s*exT 

OTpHuaTeJibHoro B03neftcxBna 3MTI rrponopuHOHajibHbiM XBanpaTy ee 3HaneHHa, MoxeM 

cHHTaTb nonycTMMOfi norpeuiHocTb pacneTa nK3 b npenejiax -10%. OneBHAHO, hto 

pe3yjibTaTbi npoexTHbix pacneTOB aojixhh KoppecnoHAHpoBaTbca c aahhumh

H3MepeHHH; oöecneneHHe b m c o x o h  t o h h o c t h  H3MepHTeJibHwx npn6opoB conpaxeHo c

cymecTseHHUM yBeJinneHHeM h x  c t o h h o c t h , h t o  Bpan jih npHMeHeHo npn 6ojibumx 

MacuiTaßax KOHTpoJia K3.

npn MaTeMaTHHecKOM MoneJiHposaHHH ajieKTpHHecKHX ceTefi AJia pacneTa I1K3 

BaxHoe 3HaneHne npnoopeTaeT KoppexTHoe npencTaBJieHHe cxeM 3aMemeHHa h 

napaMeTpoB ysnoB HarpyaXH. OBoBuieHne conpoTHBJienHa oBpaTHOM

nocJienoBaTejibHocTH aaxe fljia oaHOTnnHbx Harpy3ox (HanpHMep, xpyriHbix 

npoMbWuieHHux ueHTpoB, npennpnaTHH pa3JiHHHbix OTpacjiefi HapoAHoro xooancTBa h 

np. ) pa3jiHHHbiMH aBTopaMH npeACTaBJiaioTCH cymecTBeHHO oTJinnaioiUHMHca

3 H a n e H H a M H . Mcnojib30BaHHe 3HaneHHH aHajiorHHHWx conpoTHBJieHHHM, npHMeHaeMbiM 

HJia pacneTa HecHMMeTpHHHbJX xoporXHX aaMbocaHHH, He AonycTHMO. Bonpoc s t o t  

nojixeH 6biTb npenMeTOM cneunaabHoro h c c  jienoBaHHa. CHTyauna eme Bojiee 

ycjixHaexca npn pacneTax b  ia3Hbix KoopaMHaTax. He MeHee BaxHWM aBJiaeTca



ripo6jieMa KanecTBa ajieKTposHeprMH b CHCTeMax 3JieKTpocHa6*eHMa 181

o6ocHOBaHHe cxeM 3aMeuieHHa y3JioB H h x  AHX npn pacneTe HecHHyconnajibHbix 

peXHMOB, B OCo6eHHOCTH, AJia ropoHCKHX BJieKTpHHeCKHX CeTeñ; HaJlMHMe 

KOHfleHcaTopoB b  HarpyaoHHWx y3Jiax b  3HaHHTejibHoñ Mepe BJinaeT Ha KoppeKTHOcTb 

pacneTa HecHHycoHnaJibHbix pexuMoe.

ToHHwfi pacneT h  aHajiHO pexHMa ajieKTpHHecKOM ceTH h 6B03 m o 3K6h  6e3 ynera 

aKTHBHbiX COnpOTHBJieHHfl. OUHaKO, KoppeKTHbtft yneT aKTHBHHX COnpOTHBJieHHft 

(aMnJlMTyflHO-HaCTOTHblX XapaKTepMCTMK ) BJieMRHTOB BJieKTpHHeCKOR CeTH SIBJiaeTCa 

BecbMa cJioütHofi 3amaneM. B pacneTax o 6m h h o  ax7HBHoiMM conpoTHBJieHHaMH 

npeHeôperaioT, a yHHTWBaaT rojibKo peaKTHBHwe. B b t o m  cJiynae, corjiacHO TeopeMe 

iocTepa, HJia h h c t o  peaKTHBHbix uenefi HMeeT MecTo nepenoBaHHe Hyjiefi h  nojiiocoB 

HaCTOTHbK XapaKTepHCTHK BXOHHHX H BOaHMHbtX COnpOTHBJieHHfi. EcjIH B o6biHHbIX 

pexHMax npeHe6pe*eHHe aKTHBHMMH conpoTHBJieHnaMH He b h o c m t  3aMeTHOü 

norpeuiHOCTH, t o  b  cjiynae peàoHaHca t o k o b  hjth HanpaxeHHü aKTHBHtie

conpoTHBJieHHa HrpaioT onpenejiannyio pojib B oueHKe nacTOTHbix XapaKTepHCTHK.
s

OnHaxo, na*e ripn He oneHb c j i o x h o h CTpyKType ajreKTpnHecKOH ceTH, pacnex 

nacTOTHOH xapaKTepHCTHKH c yneroM atCTHBHbix conpoTHBJieHHfi npencTaBJiaeT 

3HaHMTeJibHyio CJioxHocTb, HTO o6ycJiOBJieHO Heo6xoAHMOCTbc npooefleHMa pacneTa b 

KOMnJieKCHMX MHCJiaX.

B CBa3M C 3THM B03HMKaeT HeoBXOHHMOCTb pa3pa60TKH flOCTaTOHHO npOCTOfi 
MeTOAMKH opeHKH peaKTHBHoro conpoTHBJieHHa ajiexTpHHecKoCi ceTH. fljia 
Hepe30HaHCHHX pexHMOB, a Taxxe njia CJiynaa pe30HaHca H anpaxekna , BxonHoe 
aKTHBHoe conpoTMBJieHHe BJieKTpHnecKoíi c e r a  npaKTHHecKH HeH3MeHH0. Ero m o x h o , c 

nocTaTOHHofi AJia npaXTHHecKHX pacHeTOB TOHHocTbio, , onpeaejiHTb njrreM 
SKBHBaaeHTHpOSaHHa CXeMbl, COCTaBJieHHOfi TOJIbKO M3 aKTHBHblX COnpOTHBJieHHfi. B 

cjiynae pe30HaHca t o k o b  aKTHBHoe conpoTHBJieHue cymecTeeHHO B03pacTaeT H 
cTaHOBMTca onpenejiaiouiHM ripn oripeneJieHHH nojiHoro conpoTHBJieHHa. AKTHBHoe 
conpoTHBJieHHe npn pe30HaHce t o k o b  onpenejiaeT ca KaK
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rne X c - eMKocTHoe coripoTHBAeHHe KoHTypa Ha nacTOTe napaJuiejibHoro pe30naHca;

r^. -  cyMMapHoe aKTMBHoe conpoTHBjreHne KOHTypa.

Heo6xo,anMo oTMeTHTb, h t o  npHBeneHHoe BUpaxeHne m o x h o  HcnoAb30Baxb a a a  

rapMOHHK, HacTOTU KOTopbK OTJiMHaioTcs o t  pesoHaHCHOfi Ha BeJtHHHHy He 6ojiee +5X. 

npH idtom norpeiiiHOCTb onpenejieHHS uncBHBajreHTHoro aKTHBHoro conpoTHBjieHna 

cocTaBAaeT 10-15’/.. ripeAAoxeHHbiM MeTOA MoxeT 6«Tb npHMeHeH a a a  3 AeKrpHHecKMx 

ceTefi 6-10 k B, OTAHaaiomHxua b u c o k o H Ao6poTHocTbio.

He MeHee saxHWM b  paccMaTpMBaeMoü npoßAene aBAaeTca Bonpoc oripeAeAewa 

aKTMBHbix conpoTHBJieHMH pa3AHHHwx sjieMeHTOB Ha HacTOTax rapMOHHK. CymecTByioiuHe 

MeTOAH onpeaeJieHHa aKTHBHHX conpoTHBJiemfi AaioT npoTHBopeHHBwe peayAbTaTu h, 

Ha Hain B3PAAA, OKOHHaTe AbHbIM BMBOA O npHMeHHMOCTH TOrO HAH HHOPO nOAXOAa 

MOXHO CAeAaTb AHlIIb noCAe TmaTeAbHblX SKCnepHMeHTaAbHMX HCCAeAOBaHHH.

3acAy*HBaeT BHHMaHMS Bonpoc o ueAecoo5pa3HOCTH ynera B3aHMHoro b a m h h h » 

3MTI npH pacneTe 3HaneHHH HK3. M3BecTH0, h t o , HanpHMep, KOAeSaHK», OTKAOHeHMst 

H HecHMMeTpna HanpaxeHHa oKa3UBaioT BAHaHHe Ha 3HaneHHa HecHHycoHAaAbHocTH 

HanpaxeHHa, KOAe6aHHa h  HecHMMeTpHa HanpaxeHHa TaKxe B3aHMocBa3aHu (HanpHMep, 

npH paßoTe 3flCTI) h  t .a . OAHaKo ueAecoo6pa3HocTb yneTa b t h x  oScToaTeAbcTB 

nOMHMO KOAHHeCTBeHHOH OUeHKH CTeneHH B3aHMHOrO BAHaHHa pa3AHHHb(X 3MI1, 6yAeT 

onpeAeAaTbca TaKxe Tpe6yeM0fi TOHHOCTb» pacneTa.

B npaKTHKe npoeKTHpoBaHHa nocToaHHo B03HHKaer Heo6xoAHMOCTb 

nporH03HpoBaHHa 3HaneHHñ IDC3 B ycAOBHax HeKoppeKTHOñ H HjopMauHH, KorAa HeT 

AOCTOBepHbix AaHHboc o TexHOAOPHHecKHX npoueccax, napaMeTpax

3AeKTpoo6opyAosaHHa h cTpyKTypu ceTH. Pa3pa6oTKa TaKHX mctoaob ripeACTaBAaeTca 

B a X H O fi H HeOT AOXHOH 33AaHeH. B paBHOH Mepe CKa3aHHOe OTHOCHTCa H K 

nporHO3HpOBaHHI0 AHX BXOAHWX COnpOTHBAeHHfi 3AeKTpHHeCKHX ceTefi CO CTOpoHU 

HarpyaoHHux y3A os. üo- B H A H M O M y , HMeomHficH onbiT pacneTOB h HOMepeHHH iiithx AHX 

npH ycAOBHH ero o6o6uieHHa h aHaAH3a, mor 6tj cTaTb ochoboh aa« AocTosepHoro 

npor H 0 3 a  b KOHKpeTHHx cAynaax.
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CjienycuiMfi a c n e K T  n p o 6jieM bi B K JU o sa e T  B o n p o c u  H3M e p e H H a  h K o p p e K U H M  IBC3.

Moscho KOHCTaTMpOBaTb, MTO K HaCTOSIUeMy BpeMeHM HMeiOTCa pa3pa60TKH 

3  H a  4MTe JlbHOM raM M b l H 3 M e p H T e J lb H b lX  H KOppeKTHpyiOmHX yCTpOiiCTB, nO3BOJI«!0mM:< 

o6ecneHHTb KOHTpojib h  H o p M a j! H 3 a u n » o  K3. OaHaKo MacaiTa6bi BHenpeHHa h x  

cymecTBeHHO pa3JiMHHH: ot KoppeKTHoro peuieHMS npo6jieMbi B pane CTpaH EBponbi H 

CIA no npaKTHHecKH noJiHoro OTcyTCTBMa K a K n x - J i n 6 o  nonxonoB k ripaKrasecKOMy 

pemeHHio npoBjieMM (b  HexoTopwx 3HeprocHCTeMax KMTaa H np. ) .

B  M H p o B o fi n p a K T H K e  n p e H M y m e c T B e H H o e  p a c n p o c T p a H e H H e  n o jiyH M .n o  

Hcnojib30BaHHe K o p p e K T n p y » m n x  y c T p o i i c T B  M H o r o u e j ie B o r o  HasHaneHHa, npMMepoM 

KOTopbK MoryT a s j i a T b c a  * n / ib T p o - c n M M e T p n p y io iiy ie  y c r p o f i C T B a .  Ohh o 6e c n e H H B a io t

<
K O M n e H c a u m o  p e a K T H B H O f i moiuhocth, c H M M e T p w p o B a H M e  c H C T e M M  JiHHeiiHbK HanpasreHMfi 

M SMJIbTpaUHIO B r .  A H a  JlO TH HH M e MyHKUHH BbmOJIHaiOT 6uCTpOHefiCTByiOmHe CTaTHMeCKHe 

K O M n e H C a T O p b l p e a K T H B H O f i MOIUHOCTH, O C H O B H O e H a3H3H e H H e  K O T o p b K  -  CHHSCeHMe 

KOJieBaHHH H a r r p a x e H n a .

He MeHee Ba*HOM npo6jieMofi, TecHO C B a a a H H O f i  c  K3, aBJiaeTca oripenejieHHe 

peaKTHBHOfi MOIUHOCTH. CyiUeCTBeHHblii poCT B npOMbUUJieHHOCTH HOJIH HejlHHefiHMX 

Harpy30K, aBjiaioiuHxca noTpe6HreJiaMH peaKTHBHOfi moiuhocth, n e n a e r  aKTyajibHoii 

ripo6jieMy e e  oueHKH h pacneT a napaMeTpoB KOMneHCHpyioiuHX ycTpoiicTB npn HajiMHMM 

BMCUIMX rapMOHHK B riHTalOlUeH CeTH. Heo6xonHMO OTMeTHTb, MTO p e * H M  peaKTHBHOfi 

MOIUHOCTH OnpeHeJiaeT KaK K3, TaK H aKOHOMMHHMCTb pekHMOB pa6oTbl CHCTeM 

aueKTpocHa6xeHHa. YpoBeHb peaKTHBHOfi moiuhocth oKa3braaeT cyuiecTBeHHoe BJinaHHe 

Ha oTKJiOHeHHH, KojieBaHHa, HecHMMeTpHio HanpazeHHa, pezHM peaKTHBHOfi moiuhocth 

to k o b  H HanpaxeHHfł.

MeTonhi p a ca eT a  peaKTHBHOfi moiuhocth npH hmokom K aaecTBe »jieKTpouiHeprHH Ha 

npoTHxeHHH HecKoJibKHx necaTKoB jieT  npHBJieKaioT k c e 6 e  B H H M a H n e  p a n a  yaeHboc. C  

TeaeHHeM BpeMeHM MeHanca nonxon k oueHKe peaKTHBHOfi moiuhocth, k MeTonaM e e  

p acn eT a. Bojibiuofi BKjian b pa3BHTHe noHaTHa peaKTHBHOfi moiuhocth b HenHHefiH«x 

u e n a x  BHecjiH T a m ę  ynenue KaK A .  B o g u c k i ,  M. B r o d z k l ,  C .  B u d e a n u ,  L .  

C z a r n e c k i ,  S .  F r y z ę ,  Z .  N ow om lejskl.
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THE PROBLEM OF ELECTRIC ENERGY QUALITY IN SUPPLY SYSTEMS

A b s t r a c t

The problem of electric energy quality is, in essence, the problem of 

electromagnetic process ecology. Electromagnetic distifrbances polute the 

environment, noxiously influencing all living things, electrical devices, 

networks and systems. A chararacteristic feature of the contemporary 

electrical devices is a big concentration of electric power together with 

frequent appearence of asymmetrical, non-linear and quick-variable loads.

The impact of amplitude and phase fluctuations which can cause a loss of 

industrial power stations stability, needs a detailed investigation. Nowadays 

the stochastic methods are introduced to solve the problem of quality. To 

prepare a mathematical model of necessary accuracy, it is essential to work
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out a simple method of appreciation the networks reactance, and in some 

situations also the resistance. The interdependences between different kinds 

of disturbances cause, in authors’ opinion, a necessarity of detailed 

experimental investigations, in order to choose the proper methods and 

purposes of analytic calculations.

Apart from the methods of investigations the quality parameters’, there 

are entering the correcting devices, especially for filtration of higher 

frequencies and simmetrization of the circuit, and the static compensators of 

reactive power.

The electric energy quality considerably depends on the character of 

reactive power in the network. The participation of large scale non-linear 

receivers of the reactive power makes the problem of its appreciation and 

calculation of parameters of compensating devices the task of substantial 

importance.


