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METO/J BBIAEJEHUA UMITYJIbCOB HAIIPAKEHUA ITPU
BBIIIOJIHEHUU AHAJIN3A KAUECTBA DJIEKTPUYECKOM
SHEPTHM

B naHHO# craThe pacCMOTPEH METOJ OOHApYXEHMS M BbIACICHUS HMITYJIbCHBIX
HaNpsDKEHWH M3 COCTaBa FapMOHMYECKOI0 CUTHANIA MyTeM HAaXO0XKACHUS HamlydIler
aNMpPOKCHMAIMK BXOJHOTO CHI'HAJA C IOMOIIBI0 METOJa HAUMEHBIIMX KBaJpaTOB.
ITo3Bossier 3 (EKTUBHO BBIAENATH OAWHOYHBIC HMILYJbCHI JUIUTEIBHOCTBIO JI0
10Mc ¢ coxpaHeHneM ux GpopMBI.

KnroueBble ci10Ba: SHEpProcucTeMa, KadeCTBO JJIEKTPOIHEPTHH, HUMITYIIBCHI
HaIpsHKEHHSI.

IMocranoBka mpo6JemMbl. Hu3koe kKadecTBO AIIEKTPUIESCKON dHEPTUH
OKa3bIBa€T HEMOCPEICTBEHHOE BIISIHUE Ha pabOTy 00OpYyOOBaHUS IOTpe-
oureneii. OMHIM W3 MMOKa3aTeNiei KauyecTBa SBISCTCS HANWIHE WMITYIHCOB
HAMPSDKEHAST MAOW JUTMTENBHOCTH (0 HECKONBKMX MHIUTHCEKyHT). Ha
JTAaHHBI MOMEHT CYIIECTBYET MHOKECTBO CPEICTB, MO3BOJISIOIINX BBITION-
HATh KQYECTBCHHYIO M KOJHYCCTBCHHYIO OICHKY Ka4ecTBa AJICKTPHYCCKON
sHepruu [1-4], omHAKO MHOTHE W3 HUX HE MO3BOJSIOT 3((HEeKTUBHO OOHA-
PYKHMBaTh KPATKOBPEMEHHBIE UMITYJIbChI HAMIPSDKEHUS [2].

Leabio qaHHOI CTATHH SABIACTCS paccMOTpeHHe 3(P(GEKTUBHOTO Me-
TOJIa BBIJICIICHUS OJIMHOYHBIX HMITYJILCOB M3 COCTaBa TAPMOHHYCCKOTO CHT-
HaJIa HaNpPsDKCHUSI IPOMBIIUICHHON CETH.

Onucanne Meroaa. MeTon HCHONB3YET AaNMPOKCHMAIHIO (OPMBI
KpUBOW HampspkeHus QyHKIHEH crenuansHoro Buaa. OThICKaHWE HaWIyd-
e anmpOKCHMAITMH BBITIONHSAETCS C ITOMOINBI0O METOJa HAWMEHBIIHX
KBaJpaTOB.

Anmpokcumupyromias GyHKIHs 3a1aHa B BUC:

o(t)=cps sinfu(t)+ crc codw(t) + X (exs sin(kw(t) + cie codkw(t)). (1)

k
r7ie Cis U Cic — K03(p(PUIIMEHTHI CHHYCONIANBPHON U KOCHHYCOUIANBHOW CO-
CTaBJISIFOLIMX OCHOBHOM rapmonuku; K = 2, 3, 4,... —HoMep BbICIIeH Tap-
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MOHHUKH; Cys, Ckc — KOAPPUIMEHTHI CHHYCONAATbHON U KOCHHYCOUAAINbHON
cocraBmsironiux K-it rapmonuku; Y(t) — pasa, ompepensroniasncs Kak:

y(t)= oft-tc) )
tc — BpeMs COOTBETCTBYIOIIEE MOMEHTY CEPEINHBI MHTEpBaja alllpOKCHUMa-
I_II/II/I; rac () —3HA4YE€HHUE YaCTOTHI B MOMEHT BpCMCHI/I tc.

I[HH TOTO ‘{T06BI I/IMHyHBC OKa3bIBaJl MUHUMAJIBHOC BJIMSIHHC Ha pe-
3ym,TaT aHHpOKCI/IMaIII/II/I HpI/IMeHﬂeTCﬂ BC€COBasa q)yHKIII/ISI, ITIOKAa3aHHAasd Ha
pI/IC. 1 OHa HpeL[CTaBJ'IHeT CO60f/i JBa IIOCJICA0BATCIIbHBIX OKHaA BJ‘IGKMaHa-
XappI/Ica " OIMHUCHIBACTCA BLIpa)KeHI/IeM:

0= 20~ agcof T2 oy cof M0 | cof =)

rie ag = 035875, a = 048829, a, = 014128, a3 = 001168.

Puc. 1 —BecoBas QpyHKIus.

HaI/mquaﬂ alnpoKCHUMaIuA OTBICKHMBACTCH IMOCJIC KaXJAO0TO OTCUCTA.
OnTuManpHas JJIUTCIIbHOCTD BPCMCHU Ha6J'IIO,H€HI/I${ cocrtaBisieT 2-4 rme-
puoaa OCHOBHOI1 TapMOHHUKHU BXOJHOTO CUTHAJIA. Taxum 06pa30M, o Mepe
MIPOXOKACHU S BECOBOU q)yHKIII/II/I, HUMITYJIbC HEM30€KHO OKaXKETCsS B OCH-
TpaJ'ILHOﬁ ero yactu. B atoM ClIydyac armpoKCuManus 6yL[CT BBINIOJIHEHA 0€3
€ro ydcra. I[anee BBITIOJTHACTCA OIICHKA Ka4yeCTBa aIllpPpOKCHUMAalUH 110 BE-
JIMYUHE B3BCIICHHOI'O CPEAHCKBAAPATHYCCKOTO OTKIIOHCHUS !

n(qs jz

IIpu sToM, mydmied ammpokcuMamuud OyIyT COOTBETCTBOBATH MEHb-
e 3HaueHus O . Jlanee Ui KakJoM TOUKHU anlpOKCUMAIlUU BBIUUCIISIETCS
YPOBEHB JJOCTOBEPHOCTH KakK:

w(i)(yi - 9(%)f ] (3)

d@i)=o/wd(i),
rae Wd(i) —BecoBas QpyHkuus, mokazanHas Ha puc. 2. OHa OTIMYAETCS OT
(GyHKIMM omMcaHHOW BhIIE TeM, uro B nuanasone 0,25...0,75ne mmeer
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MpoBaJja, a ee 3HaueHus paBHbI 1. DTO 03HAYAET, YTO YPOBEHB JOCTOBEPHO-
CTH JIJIs BCEX LIEHTPAJIbHBIX 3HAYCHHI MaKCUMAaJICH.
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Puc. 2 —®yHKIuUst 7OCTOBEPHOCTH.

st BBIACTICHHUST MMITYJIbCA BBIYMCISICTCS] pa3HHUIA MEXIy MIHOBEH-
HBIMH BXOJHBIMH 3HAYCHUSMH U PE3YJIbTATOM alIpOKCHMAIIUU B COOTBET-
CTBYIOIIEH TOUKeE:

h(i) =y -g(x)- @)

[pu 3TOM, pe3ynbTaT Ui KaKAOW TOYKH OyAeT moiydeH N pas. U3
9THX 3HAYEHHUI BBIOMPAETCS MaKCHMMAIIbHO JIOCTOBEPHOE, TO €CTh 3HAUYCHHE,
it kotoporo BenuunHa d(i) Oymer MuHEManbHbIM. Tako# MOAXOM MO3BO-
JISIeT MUHHUMHU3UPOBATh BIMSHHE CAMOTO MMITYJIbCA HA OTHICKAHHE HAUITYY-
1€ armpOKCUMAITHH.

Pe3yabTaThl 3KCIEPUMEHTANBHBIX HccaegoBaHuii. B kauectBe uc-
XOIHOW HCMONb30BaHa OCHUILUIOIPAMMa HANpsHKEHHs B OTHOW u3 (a3 Ju-
nun 110KB npu Harpyske 6iuskoi k nnHelHoOH. Kak mokasano Ha puc. 3
HCXOMHOC HANpPSKCHHE COACPKUT MUHUMANBHBIH YPOBCHb HCKAKCHHUI
U rapMoHHK. [Isi mpoBepkd paboTOCIOCOOHOCTH METO/a HA HCXOMHBIH
CUTHAJ a/JIATUBHO HAJIOXKEHBI MMIYJLCHI JUIUTEIbHOCThIO 10 MC paznnd-
Ho# ¢opmsal (prc. 32 — IPAMOYTONIBHOM, puc. 3,6 — TpeyronbHoi). [Ipume-
HSUTUCh METOJIbI C JUTMTEIBHOCThIO MHTEpBala HaOMIOeHHUs paBHOU 2 u 3
neprona ocuosuoi rapmonrku (HK 2.0 u HK 3.0 coorBercTBeHHO). st
OLICHKH TIOJIyYEHHOTO pe3ysbTaTra MPUBEICHBI TAKKe JaHHBIE O CpeIHe-
KBaJpaTH4ecKoM 3HaueHuH Ha %2 mepuona (RMS 0.5).Tlonyuenusie pe-
3yABTaThl MO3BOJISIFOT TOBOPUTH, O TOM, YTO PACCMOTPEHHBIH METO] TIO3BO-
JSIET ¢ AOCTATOYHON TOYHOCTHIO OMPEACNIATh HATUYKE U (OPMY UMITYJILCOB
B COCTaBE CUTHajJa. PeKOMEHIOBaHHAs AJIHMTEIBHOCTh HHTEpBaia HaboIe-
HHS COOTBETCTBYET TPEM MEpPHOJAM OCHOBHOI T'apMOHHMKH HCCIIEIyEeMOTO
CHUTHAJA.
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UcxonHoe
VckaxenHoe

o
o

Hanpskerite, OTH. €.
Hanpsketite, oTH. €2,

Hanpsakervie, OTH. oA
Hanpsokerwie, orH. e

Puc. 3 —Pe3ynbrar BblAeNICHNS IPIMOYTOJIBHOTO U TPEYTOJIBHOTO UMITYJIbCOB U3
COCTaBa TapMOHMYECKOr0 CHIHAJIA: a, B — IPSIMOYTOJIBHOH; O,I' — TpEeyTroJIbHOH.

BeiBoabl. PaccMoTpeHHBIN MeTO] TIO3BONISIET 3((EKTUBHO BEBIICIITH
KpPaTKOBPEMEHHBIC UMIYJBCH ¢ cOXpaHeHHeM uX (opmel. [Ipuyem, Hau-
6onbmmas 3pGEKTHBHOCTD JOCTHTACTCS MPU HATHIUH OJMHOYHBIX MMITYJIb-
COB C JUTUTENbHOCTBIO MeHee 10 mc.
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I'pud Ouer I'epacumoBuu, 1.T.H., mpodeccop. 3alUTUI AUIIIOM HH-
JKeHepa B YKPauHCKOM 3a0YHOM IONUTEXHUYECKOM HHCTHTYTEe B 1973r.
JluccepTanuio KaHAKUAaTa TEXHHYECKUX HAYK 10 CHEIHAIBHOCTU 3alIll-
T B 1979 1. B XapbKOBCKOM BBICIIEM BOGHHOM yumnumie uM. H.I.
KpbuioBa, quccepranuio JOKTOpa TEXHHYECKHX HAYK 10 CHELHaTbHOCTH
"DNEKTPOTEXHUYECKUE CHUCTEMBl M KOMIUIEKCH 3amutui B 1992 r.

| B MOCKOBCKOM JHEPreTHYeCKOM HHCTUTYTE. 3aBeXyrommili Kadempoit

l aBTOMaTH3allMK 3HeprocucteM HalmMoHaIbHOrO TEXHHYECKOTO YHHBEP-
curera "XapbKOBCKHil monmuTexHHYeckuii MHCTUTYT'. OCHOBHOE Ha-
IpaBlIcHHE HAYYHOH JeATeIbHOCTH — KOHTPOJb U PEryIHpOBaHHE Kaue-
CTBa 3NIEKTPHYECKOH SHEPTHHU U 3JIEKTPONOTPEOICHHS.

Knanos Poman BukropoBuy. 3amuTiil AUIUIOM HHXXECHEpA MO CIICIH-
AIBHOCTU "DIIEKTPOTEXHUIECKHUE CHCTEMBI DIICKTPOCHAOXKEHUS ' B Xapb-
KOBCKOIl HAIlMOHAJBHOW akaJeMHu ropojackoro xossiicrsa B 2005 r.
Hauansauk Kpacnorpagckoro POC AK "XapokoBoOmuepro”. OcHOB-
HOC HANpaBIICHUEC HAyYHOW MNESTENIBHOCTH — KOHTPONb IOKa3aTelei
Ka4yecTBa SHEPTHH B IEKTPUYECKUX CETAX.

T'anon JIMmutpuii AHaTOIb€BUY. 3aIIUTHI JUIUIOM MarucTpa o cre-
uansHoCTH "CHCTeMBbI yrpaBieHUsl M aBTOMaTHKH' B HamwmonanbHOM
TEXHUYECKOM YHHBEpCHTETE "XapbKOBCKHI MOJIUTEXHUYECKUH HHCTH-
Tyr" B 2001r. Jlonent kadenps! aBToMaTu3anuy HeprocucreM Harmo-
HAJIFHOTO TEXHUYECKOro YHHBepcHuTeTa "XapbKOBCKHH IMOJIUTEXHHYE-
ckuii MHCTUTYT'. OCHOBHOE HAIpaBICHHUEC HAYYHOW MAESITEIBHOCTH —
METOJIbI KOHTPOJISI KaU4eCTBA DIICKTPUUECKOI IHEPTUH M HICKTPONOTPEeO-
JICHUSL.

3yeB AHapeii AjleKcaHAPOBHY. 3allUTHI JUIJIOM MarucTpa mno Cremu-
ampHOCTH "CHCTEMBI yIpaBleHHs W aBToMaTHku' B HamumonamsHOM
TEXHHYECKOM YHHBEpCHTeTe "XapbKOBCKHI NONUTEXHUYSCKUH HHCTH-
TyT" B 2002r. [lMccepTanuio KaHAUAATa TEXHHYESCKUX HAYK IO CIICLH-
anpHOCTH "KOMIBIOTEpHBIC CHCTEMBI U KOMIOHEHTHI" 3auutii B 2009
r. B HarmoHanbHOM TEXHHYECKOM yHHBepcuTeTe "XapbKOBCKUH MOIH-
TeXHH4ecKHil MHCTUTYT". JloneHT kadeapbl aBTOMATHKH M YIPaBICHUS
B TexHudeckux cuctemax HTY "XITN". OcHoBHOe HampaBieHUE Hayd-
HOH JESATeNbHOCTH — METOIBl KOMIBIOTEPHOTO H MaTeMaTHYECKOro
MO/ICTUPOBAHHS U CHCTEMbI BU3YaIH3aLUH.
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MeToa BbiieJIeHUsI HMITYJIbCOB HAINPSIZKEHUsI NPH BHINOJHEHUH aHAIM3a
KavyecTBa jekrpuyeckoii dHeprun / Tpué O.I'., Knanos P.B., Tanon A,
3yes A.A. // Bicuuk HTY "XIII". Cepist: [IpoGiemMu ya0CKOHATICHHS! eIEKTPUYHHX
MaiuH i anaparis. Teopis i mpakruka. — X.: HTY "XIII", 2013. —Ne 15 (988). —
C. 139-144Bi6miorp.: 4 Ha3B.

V naHiif craTTi pO3IIITHYTO METOX BHSBICHHS 1 BUIUICHHS IMITYJILCHHX Ha-
nOpyr 3i CKJIagy rapMOHIHHOrO CHrHaly. B OCHOBI METOXY JICKUTH 3HAXOJDKCHHS
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HalKpaIoi anpoKCHMallii BXiJHOrO CHUTHaly 3a JOMOMOTOK METOAY HaiMEHIIHMX
kBazpaTiB. J[03Boyisie €(EKTUBHO BUAUIATH OJUHOYHI IMITYJIbCH TPHUBAJICTIO 10
10 mc i3 30eperxxeHHIM IXHBOT (hOpMH.

KurouoBi ciioBa: eneprocucrema, sIKICTh €I€KTPOSHEPTil, IMITYJIbCH HAPYTH.

This paper presents a method of detection andtieonlaf pulse voltage from
the harmonic signal. The method is based on findihthe best approximation of
the input signal using the least squares methaoalldivs the effective allocating of
single pulses with duration to 10 ms and its shpmtaining.

Keywords: power system, power quality, voltage pulses.
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