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MIIK F04D 13/10
CIIOCOB OITPEJEJIEHMS HAYAJILHOI'O [MEPMOJA U3MEHEHUA

TEXHWYECKOI'O COCTOSIHMA DJEKTPOIIOTPYXHbBIX YCTAHOBOK
I JIOBbIYY HE®TU

M3obperenne  otHocutcs Kk HedTemoGbiue  u HH(OPMALMOHHBIM
TeXHOJIOTHAM B He(pTenobblue 1M KacaeTcs  METONOB  JHarHOCTHKH
TCXHIYCCKOTO COCTOAHMS JJIEKTPONOIPYKHBIX YCTAHOBOK, HCIIONB3YIOLIEr0 B
Ka4eCTBe MPHUBOJA ACUHXPOHHbIE 3JIEKTPOABUTATEIH.

Bompocs! xayecTBeHHON W TOYHON TUATHOCTHKM TEXHHYECKOrO COCTOSHMS
SJICKTPOTIOTPYKHBIX yCTAHOBOK A00BIYM HEDTH SBISAIOTCS BaXKHBIM 3BEHOM B [IeJie
obecrieyeHusi peHTabeTbHOCTH AJIMTEJIBHO  OKCIUTyaTUPYEMBIX  HEQPTAHBIX
MeCTOpoxeH!H. CBOeBpeMeHHOe OOHApyXeHHe HEeHCIPaBHOCTe} MOTPY>XHBIX
anexrpoasuratenedt (II3/1) u npuHATHE HEOOGXOAUMBIX Mep MO HX YCTPaHEHH1O
obecneunBaeT HEOOXOAMMBIN YPOBeHb CTaGMIM3ALMM 1OGHMUM HepTtn. Jlns
PCHICHUA 3allad  JMarHOCTHKM TEXHHYECKOTO COCTOSHHS 3JEKTPOMOrpPY)KHBIX
YCTaHOBOK NOOBIMM HeTH pa3paGoTaHBl pasiHyHble CIOCOGHI W YCTpOWCTBa,
peanusyoiue ux.

NzBecten (1) croco6 JAarHOCTHUKH (koHTpOIS) MIOTPYKHBIX
S/IEKTPOJBUTATENIEH U HACOCOB MO NapaMeTpaM BUGPAlliK, KOTOPI UCIIOJIB3YyeTCs
Ha CT€HAax mo obkatke W ucmbiTaHuio ([TONOXEHHE O CHCTEME TeXHHYECKOro
OOCITyXMBaHUA M  peMoOHTa HEe(TENPOMBICIIOBOTO  3HEPrOMEXaHHYECKOTO
obopynosanus OAO "Camornopredreras” mo daxtuueckomy coctosrmoO, - PJI
153-39,1-046-00, Tiomens, 2000 r.).

B usBectHOM cnocobe BBIGMpaOTCS ToukM s U3MepeHuss BuOpauuu,
KOTOpBIE€ pacCnoNaraloTCs Ha KOPIYyCe JJIEKTPOABUTATeNs M HAacoca B 30HeE
YCTAHOBKM BEpXHEr0 W HIXKHETO NOAIIMITHUKOB M MOCEpEeIUHE MEXAY HHUMH.
OueHKY TeXHHYECKOTro COCTOSHHS 3JIEKTPOABHraTesied U HACOCOB MIPOM3BOSAT I10

pe3yibTaTaM HU3MepeHus BuOpauuii. [lpu oGHapy)eHHWH MOBBILEHHOrO YpOBHS




BUOpAaUMM B OHOM WIM HECKONBKHX TOUYKAX WIM 1pHU NpeBBILICHUH
YCTaHOBJIEHHBIX 3aBOJIOM-U3TOTOBHUTEEM IpeaeTbHbIX 3HAYeHUN
JICKTPOTEXHUYCCKUX,  TEXHOJIOTHYECKMX — MapaMeTpoB  Uiu TEMIIEpaTypsl
S/IEKTPOABHraTe b (HACOC) BO3BPALLIAETCS B PEMOHT.

s onpeneneHus BO3MOXHBIX MPUYNH TMOBBILICHHOTO YPOBHS BMGpanuu

UCTIONB3YIOT CNIEKTPabHBIA aHaIU3 M0J1y4aeMOoro BUOpOCHIHaNa, [0 pe3yNbTaTam
KOTOpPOTO NPOBOAAT HACHTUDHKALIHIO AeeKTOB.
M3BecTHbI cmoco6 HempuMmeHHM ans  oueHKw TEXHUYECKOTO  COCTOSIHUS
SJIEKTPOTIOrPY>)KHON yCTAaHOBKH B MpoLecce ee OKCIUlyaTalMH, T.K. IPUMEHSAEMBbIii
B HEM METOA INOJy4YeHHSs JUATHOCTUYECKOL HHQOPMALMH  UCKJIIOYaeT
BOSMOXHOCTE €r0 HCIIO/B30BaHHUA B 9TOM CHUTyaLHu BBMIY OTCYTCTBHSI JOCTYIa K
3JIEMEHTaM KOHCTPYKLIMU YCTAHOBKH.

Mseecten (2) cnoco6 AMArHOCTMPOBAHUS MOTIPYXKHOIO  3JIEKTPUUYECKOrO
HEHTpOOEXKHOro Hacoca (RU2206794C12003.06.20), s KOTOPOM  COCTOSIHHE
arperara OLICHUBAETCS c TIOMOILBIO U3MEPEHUS norpebisiemoro
SNICKTPONIBUTATENIEM  JNIEKTPUYECKOrO  ToKa. M3MepeHMe  BelduuHEl TOKa
NOTpebIIEMOro 3JIEKTPOABUraTEIEM, KOTOPbIA NMPUBOAMT B AeliCTBHe arperatsl,
MEXaHU3MBI H CUCTEMBI [I03BOJISET OLEHUTh COCTOSHUE YTHX CHCTEM. YBennuenue
notpebisieMoro Toka CBHACTENLCTBYET O MOBBILICHAM HATPY3KU HA JBHTaTe b, UTO
KOCBEHHO CBUAETEBLCTBYET O COCTOSIHUH arperara Wik MeXaHH3Ma.

Cnoco6 amarsocTrku no MOTPeOIIEMOMY TOKY 3JIEKTPOABUIaTENs He M03BOJSET
CYIUTD O COCTOHMH OTAEJIBHBIX arperaToB MM 4acTell MexXaHu3Ma Ik CUCTEMBI,
paboTaromux noxa gefAcTereM NIEKTPUYECKOTO JBUrATE]IS.

Haubonee 6nuskum x 32ABIIACMOMY HM300peTeHHIo siBiseTcs  (3) cnoco6
ONPENETICHUS TEXHUYECKOTO COCTOSHUS JJICKTPONOIPYXKHBIX YCTAHOBOK ISt
A00bIYM HedTH, (maTeHT PO Ne2213270,MI1IK FO4D15/00,0ny6n.27.09.2003), B
KOTOpPOM  PErvCTPUPYIOT M aHAJIH3MPYIOT CHIHAJ, NIOpoXkaaemMelil  Bubpauueit
SJICMEHTOB KOHCTPYKLMHU yCTaHOBKM. B kauecTBe curnana PETHCTPUPYIOT CUTHA
OT NEPEMEHHOHN COCTABNAIOMWEH CyMMB! (ha3HBIX TOKOB MUTAHMS ABUTaTeNs MyTeM

YCTAHOBKHM JaTyMKa TOKa (TOKOBBIX Kielleif) OIHOBPEMEHHO Ha Tpu (a3bl



MUTAIOIEro Kabend. 3aTeM aHATU3MPYHOT (opMy W AMIUTMTYAY MOJYYEHHOI0
CUTHalla M, CpPaBHMBAs CO 3HAYEHUAMM MNPEABIAYLIMX H3MEPEHHH, OLEHUBAIOT
BO3MOXHOCTb €€ NallbHeHIlel JKcIulyaTauun. B onmcanuu yreepxknaercs, uro
NPUYMHOH N3MEHEHHA MOTYT ABNAThCS AedeKThl OGMOTOK 31€KTPOABHIaTelNs Wik
yBEIUYCHHE TOPMO3HOro MoMeHTa. HenoctaTkoM 3Toro criocoba sBisieTcs To, 4To
Oosee TOYHYIO M PaHHION JIMArHOCTHKY JAe(eKTHOro y3ia, JaHHBIM COCOGOM
BBINIOJIHUTH HEBO3MOXKHO.

3agaua HacToslllero H300peTeHHs 3aKIO4YaeTcss B CO3JAHHH cnocoba,
NO3BOJIAIOLIETO NMPOU3BOAUTE PAHHIOK JUArHOCTUKY TEXHUUYECKOTO COCTOSHUS
paboTaroLiel 37eKTPOIOrPyKHOM YCTAHOBKH B IPOLIECCe ee IKCILTyaTaluH.

CymHoCTb M306peTeHHs COCTOMT B crocobe oOnpeaeieHds Hayana
H3MCHCHUSA TEXHMYECKOTO COCTOSIHUS 3JIEKTPONOTPY)XXKHOW  YCTAHOBKH  JUISI
no6er9u HedTH, KOTOPAst COCTOUT B LIMKJIMYECKOM M3MECPEHWH U PEruCTpalluy 3a
IIPOMEXKYTOK BPEMEHH, KPATHOrO MEPUOLY 00OpOTa pOTOpa 3MEKTPOABUraTelIst

MIHOBEHHBIX 3HAYEHHH TOKOB (i,, iy, i.) U HaNpmKeHUd (u,,u,,u.) BceX (a3

OTHOCHTEJIBHO MCKyCCTBEHHOH HyNeBO# Touku. HyneBywo Touky nosyuaror c
NOMOIIBIO (PUIIBTPA HAMPSHKEHUS HYJIEBOH MOC/e0BATENbHOCTH, NOAKITIOYEHHOTO
K 3aXUMaM MNHWTalomero kabens osnexTpoasurartens. Ilpuuem B mensax
OOHapyXeHHs1 B COCTABE CHUTHANA BBICOKOUACTOTHBIX MOMEX, MOPOXAAEMbIX B
pe3yabTaTe NOBBILICHUS BUOPAaLMM BCJAEACTBUE HUCTOLICHHS  MEXAaHUYECKHX
pecypcoB, U3MepeHHe 1 OLM(pPOBKa 3HAYEHHH TOKA U HANPSHKEHHUS OCYILECTBIMIOT
C HM3OBITOYHO-4aCTOTHOH TexHomorued. Kablii M3MepeHHbIH CUTHAN Mocie

JAMCKPETH3alMH C NEPUOJOM Af MpeNCTaBISeTCs B BUJIE:

g(iAt) = x(iAt) + g(iAr) :

Tne g(iAr)- 3allyMICHHBIH CHIHal, x(jAl)- TMOJE3HBIH curHan 6e3 myma u
g(iAr) - uryM (momexa).

Ecin MBI MMeeM g(iAr)B KkonudecTse 2*N, 10 ectb ie[l,2N]. Torma

XapaKTCpUCTHKHU (Jmcnepcm H Koppenﬂum{) CHTHaJIa U 1IyMa BBIYUCISAIOTCS I10

CJICOYIOLUIUM BBIPDAXKEHUSIM




- JUCIIEPCHUSA CUT'HAJIA;

D, =Ry (u=0)= 3 slin)glin) = 3 g*();

i=l i=]

- JUCTIEPCHS LIyMa B COCTaBEe CUTHAJIA,

D, =3, Ylelielo) - 2 )i+ 21+ i)l + )]

- 3HAYECHUA B3aUMHOM KOPPEJIALMHI MEXAY CUTHAIIOM U LIYMOM;

RXe(;U "’_[ [ (/1 ) (gg(/u 2) g(/1:3))]_De]

- 3HAYCHHA [TOMEXOKOPPEISLHUU MEXKy CUTHAJIOM U LIYMOM;

Z[g(lAl)g(lAt [g(zAl 1+1 )+g(iAt)g{(i+2) ) g(/At)g((1+3) )]

IlonyyeHHble 3HaueHHWs OUMCIIEPCHH U KOppeNnsauuy s KaXkJoro
U3MEPAEMOro IapameTpa COCTaBifeT 0a3y NAWarHOCTUYECKHUX HHAMKATOPOB B
KkomiecTBe (6x4=24), To eCTh N0 YeThIpe MHAMKATOPA IS KaXI0TO U3MEpPSEMOro
napameTpa B KaXIOM IHKJIE.

M3MmeHeHne 3HAYEHWI COOTBETCTBYIOIMX MHIHUKATOPOB B MOCJIEAYHOIIMX
QUKJIaX CBHACTEIBCTBYET O Haualle U3IMEHEHUS TEXHUYECKOrO0 COCTOSHMS
YCTaHOBKH, KOTOpOE B MOC/IeayIolIeM MPUBEAET K aBapUH Ha yCTAHOBKE, a CyMMa
MTHOBEHHBIX 3HAYEHWH TOKOB CPaBHMBAIOT C HyJEeM W B cllydae ee OT/IMuMS (B
lIpefieax  TNOTPEIIHOCTH  U3MEPHUTENbHBIX NpUOOPOB) MNpPUHUMAaeTCs  Kak
HapyIIeHUd M3ONMALMH OOMOTOK JBMraTels, TiyOMHA HapylleHUs KOTOpOif
ONpPEACNACTCS 3HAYCHUEM OTKJIIOHEHMS] CYMMbl MIHOBEHHBIX 3HAYEHUH TOKOB OT
HyJIsl.

ComocTaBUTENBHBIN  aHAMH3  3asABISEMOrO M300peTEeHNss W  MNpPOTOTHNA
fI0Kasall, 9TO 3afABJASEMOE pELIeHHe OTJIMYAETCS OT MNPOTOTUIA  HOBBIM
CYIECTBCHHBIM  MPH3HAKOM: ()OPMMPOBAHHEM KPUTEPMS PaHHEW AUATHOCTHKHU
TeXHUIecKoro coctosuus I3/l -  BenuuuHoit GiIM30CTH Tekyluel U TalOHHOMN

HHIHWKATOPOB AUCIIEPCUUN U KOpPpPEJIALUHUU, KAK TMOJIE3HOrO CUrHaJia, TaK U IIOMEXH

JJIA BCEX TOKOB H HaHpH)KGHI/Iﬁ I'IOTpe6JI${eMLIX 3JIEKTpOABHUTaTeEEM




COOTBETCTBEHHO.  (CrenoBaTesbHO, pellleHHe OTBEYaeT KPUTEPHIO H300peTeHHMs
"HoBU3HA".

ConoctaBuTeNbHBIA  aHaNU3  3adBISEMOrO  H300peTeHHs ¢ ApYruMH
M3BECTHBIMH B 3TOM 0ONacTH pEIIEHUSMH M0Ka3all, YTO CYLIECTBYIOT PasHbIE
HOAXOMbl K PELIEHUIO NMOJ00HOM 3afa4uu, HO He HalJeHO pelueHHe, aHaJIOTHYHOe
3asBJISIEMOMY.

JIns  TOBBIIUEHMS ~ aJeKBaTHOCTM  KaxIbld H3MepseMblii B TeuyeHHe
BpEMEHH, KpaTHOM 4YHuClly 00OOpOTOB poTOpa MapaMeTp TMOABepraeTcs
TIOMEX0AaHAIU3y, OMNMpPENENIAIOTCd HMHAMKATOPBl AMCIEPCHH W KOPPEJSALMH, Kak
NOJIE3HOIO CHUTHAJIA, TaK M IIOMEXM M CPaBHMBAIOTCS CO CBOUM  MpPEdbLAYLIMM
3HAa4YCHUEM. Eciy HHAMKATOp 1O OJHOMY WJIM MO HECKOJBKHMM IapaMeTpam
OTIMYaeTCs OOJblIe JOMYCTHMOrO U 3TO MOBTOPAETCS HECKOJBKO LMKJIOB AAETCS
paspemieHne Ha JOHAarHOCTHKY TEXHMYECKOrOo COCTOsHHUS. JlHarHoctHpoBaHue
TaKXXe OCYILECTBIIIETCS 10 pe3ybTaTaM COBMAJECHUS B HECKOJBKHUX LMKIAX.

CoOBOKYTHOCTb W3BECTHBIX CyLIECTBEHHBIX MPU3HAKOB M HOBBIX CO3JAET
HOBBIH TEXHUYECKHUH 2D (PeKT, KOTOPbIH M03BOJIAET PEIINTD ﬁocraBneHHy}o 3ajayy,
M, CIelOBaTeNIbHO, peIleHHe  COOTBETCTBYET  KPHTEPUI0  H300peTeHHs
"TeXHUYECKUH YPOBEHB", © OHO MOXET OBITh MPH3HAHO H300peTeHNEM.

Jnst ocymiecTBiieHUs crocoba UCIOb3yeTCsl HECKONBKO MOAMGDUILIMPOBaHHAS
IOJ  IOTPYXHYIO YCTaHOBKY KJlaccudeckas cxema JUarHOCTUKHU
3JIEKTPOOOOPYIOBaHHs, B KOTOPYIO BBEAEH KOHTPOJUIEP M3MEPEHMS MIHOBEHHBIX
3HAaYCHHH NapaMmeTpoB NOTpebssieMoil MoiHOCcTH [1D]] HM36BITOYHO-YaCTOTHOM
TEXHOJIOTHEW, U KOHTPOJLIEP BBIYMCIECHUS NOise UHAUKATOPOB U JUATHOCTUKH.

Ha @wr.l. npounmocTpupoBaHa NPUHUMIIMAIBHAS CXEMa H3MEpEHHS
napamMeTpoB IMOTPeONAeMO MOIMHOCTH W paHHeW auarHoctuku IID]I; 1- 6ok
TPaHC(YOPMATOPOB HAMPSKEHHUS; 2- 60K H3MEPHUTEBHBIX TPAaHCHOPMATOPOB TOKa
C HMX BBIXOOHBIMM CONPOTHUBJEHUSAMH [ NpeoOpa3oBaHHUs TOKOB B
NPONOPLUOHATbHBIE HAMNPSKEHUsA; 3- HCTOYHUK OIOPHOrO HanpsukeHus; 4-

I[HaFHOCTpreMI:Iﬁ SJICKTPOABHTATE/Ib 3a3€MJIEHHBIM KOPITYCOM; 5- KOHTPOJLICP



M3MEPCHUS MTHOBEHHBIX MapaMeTPoOB MOTPEOIAEMOM MOIIHOCTH II5M; 6-
KOHTPOJIIEP BBIMUC/ICHUS NOise UHAUKATOPOB U TMarHOCTUKH.

Crioco6 ocymecTBisietcs cienyrowmum o0pa3zom.

IIpexBaputensHo B KoHTpoMepe 6 cospaeTcs 6a3a AAHHBIX Noise HHIMKAaTOPOB
AL XapaKTePHBIX TEXHUYECKUX COCTOSIHHUM, MPUHATBIX B KauecTBe 00pa3LoBbIX.
JIIst 5TOrO CHTHATIBI TOKOB M HATPSKEHMIA, M3MEPEHHBIE KOHTPOJIJIEPOM 5 3a BpeMs
T wu coorBerctByrOIIHE OTpeeIEHHOMY Xapaktepy pabotel [1D]]
(Oe3nedeKTHOMY M ¢ SBHBIMU AedeKTaMM) B pesyabTaTe aHaJIoro-uuQppoBoro
npeobpa3oBaHUs pasnaraeTcs Ha CUTHATBI g(iAt) = x(iAt) + €(iAt) ¢ arom
HUCKPETHOCTBIO Af. M3  3THX CHrHAlOB OMNpemeNsoTes noise MHIHUKATOPBI,
KOTOpBIX BHOCAT B 6a3y naHHbBIX. [lpuueM B nensx obHapyXeHHs B COCTaBe
CHrHajla BBICOKOYACTOTHBIX TOMEX, MOPOXIAEMbIX B pe3yJbTaTe MOBBILICHHUS
BUOpalMK BCIEICTBHE WCTOIIEHHS  MeXaHHYeCKHX pecypcoB usMepeHHE U
OUM(POBKA 3HAYEHHH TOKOB M HANPSIKEHHH OCYLIECTBJISIIOT C H3OGBITOYHO-
4aCTOTHOH TexHonoruell. Co BpemeHeM, Mo Mepe akcrutyatauuu [13]], 6aza
00pasUOBBIX NAHHBIX PACIIHPAETCS C NOSIBJICHUEM HOBBIX TEXHUYECKUX
COCTOSIHHM, OTJIMYHBIX OT UMEIOLIUXCA B 6a3e JaHHbIX. IIporpamma, 3anoxeHHast B
KOHTPOJJIEp 5 HENpephIBHO OCYIUECTBISET HM36bITOYHO-YaCTOTHOE U3MepeHue
MTHOBCHHBIX 3HAQY€HUH CHTHAIOB TOKOB M  HANPSHKEHHIA, [Iporpamma
3aJI0OXCHHAsT B KOHTPOJLTEp 6 nepuoauyHocTsio T nonyuaet Maccun U3MEPEHHBIX
AGHHBIX, MTHOBEHHBIX 3HAYEHHH TOKOB M HAlpPSHXKEHHH, ONpejenseT 3HAYeHHUSs
noise MHIMKATOPOB, OCYLIECTBIISET CPaBHEHUE C MHAWKaTOpaMHu B 0a3e NaHHBIX U
BBIIACT pe3yNbTaT NMAarHOCTHKM Ha CBOH LM(POBOH WHIMKATOP. Cymma
MPHOBEHHBIX 3HaY€HHH TOKOB CPaBHHMBAETCS C HylleM H B Clydae ee OT/IHYMS (B
pHUAeTax  MOTPelIHOCTH  HM3MEPHUTENbHBIX MPUOOPOB) NpUHMMAaeTcs  Kak
HapylUCHUs M30/AUMM OOMOTOK mBuratens. [ny6uHa HapylueHus wW30asLHH
OIpPEACIACTCA 3HAYCHHEM OTKJIIOHEHHMS CYMMBI MTHOBEHHbIX 3HAYEHHH TOKOB OT
Hyns. Ilomydennele 3HaveHus nucnepcun w KOppeNsILMU Uil KaXKA0ro

H3MEpAEMOro napaMeTpa COCTaBJISIET 6a3y AHArHOCTHUYECKUX HHAUKAaTOpOB B




Kon4ecTBe (6x4=24), To €CThb 10 YeThIpe HHANWKATOPA /IS KAXI0ro U3MEPIEMOTo
napaMerTpa B KaXXIOM LIMKJIE.

3asBiseMbIH crocod ONpeeNeHUs TEXHUYECKOTO COCTOSIHUS
JIEKTPOIIOTPYXXHBIX YCTAHOBOK IJIs 1OOBIUM HEDTH pellaeT TEXHUYECKYIO 3a1a4y
paHHed NMarHOCTHKM Je(EeKTHOro y3na IyTeM aHallki3a XapaKTEPUCTHUK TOMEX B
COCTaB€ 3allyMJICHHOIrO CHTHaja B Hauyalle 3apoXIEHUS H3MEHEHHS B
TEXHUYECKOM  COCTOSHHM  00OpyIoBaHHMA.  OJTOT  clMocob  MoJydeHHs
AMarHOCTMYECKHUX HWHAMKATOPOB CHTHAJla MOXHO TMpPUMEHSTh I paHHeH
AVMAarHOCTHKH YCTAHOBKH HEINPEPBIBHO U  CYAWTh O TEXHHYECKOM COCTOSHUU
paboTalomieil yCTaHOBKM, B TOM 4YHCI€ O BO3MOXHOCTH €€ jainbHeiiei

JKCILTyaTalMu.

ABTOpBI: /. Anues T.A.
I'yayes I.A.

3w  PzaeB AlT,

W [Tamaes ®.I.
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OOPMYVIJIA M30BPETEHUA

Cnocob6 onpeneneHue Ha4ajbHOTO MEPUOAA W3MEHEHHS TEXHUYECKOTO
COCTOSIHMS 3JIEKTPOIOrPYXHOM YCTaHOBKHU AJsl AOOBIYM HE(TH, 3aKIH0YAOILHIACS
B TOM, YTO LUKJIUYECKH U3MEPSIOT MU PETHCTPHPYIOT, 3a MPOMENXYTOK BPEMEHH
KpaTHOTO Nepuoay oOopoTa poTopa 3JEKTPOABUIaTels, MIHOBEHHbIE 3HAYCHHS

TOKOB  (i,, i,,i.) W HampsxeHuH  (u,,u,,u.) Bcex (a3 OTHOCHTEIBHO
MCKYCCTBEHHOW HYJIEBOW TOYKHM, MOJYYEHHOH C IMOMOLIBIO (QUIIBTPA HAIPSKEHUS
HYJICBOHW [1OCJIEIOBATEIBHOCTH, MOJKIIOYEHHOrO K 3a)XMMaM MUTarollero kabes
3JIEKTPOABHIaTeNIsl; U3MEpPEeHHE U OUM(POBKA 3HAUYEHHH TOKOB U HANpPSIKEHHUS
OCYLIECTBIISIOT € H30BITOYHO-4ACTOTHOH TEXHOJOTHEH, a KaIbli H3MEpPEHHBIH
CUTHAJI TI0CJI€ TUCKPETU3aLMU C IEPUOAOM Af TMPEACTaBISETCS B BULE:

g(iAt) = x(iAt) + €(iAt) :

Tne g(iAr)- 3allyMJICHHBIH CUTHAl, x(iAf)- TONE3HBIH cUrHan 0e3 uyma H
g(iAr)- myM (roMexa); NpU 3TOM eClii g(iAr)B koiaudectBe 2*N, To ecTh
i€[l,2N], TO XapakTepUCTHKM (IAMCNEPCHUS W KOppeNslHsA) CHrHajla M IIyma
BBIYMC/IAIOTCS T10 CJIEIYIOLIUM BBIPAXKEHUSIM:

- JUCIIepCHs CUTHAJIa,
D, = Ry =00 Y eliefin) =13 ()

- JUCIIEPCHA 1IyMa B COCTAaBE CUIrHala,

= LS [e(iarkiar) - 2g(av)gl-+ 2)as + gliv)gli+ v,

i=1

- 3HAa4YE€HHUS B3aUMHOU KOPPpEJIsLMK MEXOY CUTHAJIOM H OIyMOM;
1
Ruls=0) 2[R, (u=0)-[R, (u=1)+ (R, =) - R, (u=3)]-D)] ;

- 3HaYEeHUs] IOMEXOKOPPEIILUH MEXIY CUCHATIOM U IIYMOM;

Z[g(zAt)g(lAl ~[gliav)g((i + 1)) + glinv)a{(i +2)v) - glinn)gl(i + 3)v)];



€ClI 3HAY€HHUS COOTBETCTBYIOLUMX HHIMKATOPOB B MOCJEAYIOIIMX LHKIAX
OTIMYAIOTCA OT MPENBIAYIIMX, TO 3TO CBUAECTEJBCTBYET O Hauyaje W3MEHEHHs
TEXHIYECKOTO COCTOSHMS, 8 CYMMY MIHOBEHHBIX 3HAYE€HUH TOKOB CPaBHUBAIOT C
HyJleM M, B Cllydae €€ OTIM4YMs (B MNpelenax MOIPEHIHOCTH H3MEPHTEbHbBIX
npubopoB), NMPUHUMAETCS KaK HapylIeHHe H30MAlMM OOMOTOK [BMraTels,
riyOuHa HapylWIEHHs KOTOPOH ONpenesseTcss 3HAYEHHUEM OTKIOHEHMS CYMMbI
MTHOBEHHBIX 3HAYEHHUH TOKOB OT HYJIA.
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OTYET O IIATEHTHOM IIOUCKE
(crares 15(3) EATIK n npaBuno 42 IaTeHTHOM MHCTPYKUMM K
EATIK)

Homep eBpasuiickoii 3as1BKH:

202100086

F04D 13/10 (2006.01)
F04D 15/00 (2006.01)

A. KTIACCUOUKALNA IMTPEIMETA U30OBPETEHU A:

Cornacio Mex/yHapoaHo# naTeHTHO#M knaccudmkaunu (MIIK)

b. OBJIACTD [IOMCKA:

TTpocMOTpeHHas IOKyMeHTalus (chcTemMa kilaccuukaiuuu u uuiexcsl MITK)
F04D 13/00-13/16, 15/00-15/02, FO4D 17/00-17/18, FO4D 23/00, 25/00, GO1F 1/00-1/90, GO1F 23/00-23/14

ONeKTPOHHAs 6a3a JaHHAIX, UCNIONIL3OBABLIAACS NIPH NOUCKE (Ha3BaHKE Ga3bl H, CCIH, BO3MOXKHO, HCTIONb3YEMBIE NOUCKOBBIE TEPMUHDI)
EAITATHC, Esp@cenet, PatSearch, Google Patents, PATENTSCOPE

B. JOKYMEHTBI, CHUTAIOLUMECS PEJIEBAHTHBIMU

Kareropus* CcbUikH Ha JOKYMEHTBI C YKa3aHUEM, TIE 3TO BO3MOXHO, PENIEBAHTHBIX YacTelt OrHocHTes K NyHKTY Ne
A RU 2213270 C2 (OBLLIECTBO C OT'PAHUYEHHOMW OTBETCTBEHHOCTBIO «T'POH») 1
27.09.2003
A EA 022673 Bl (FPYHA®OC MEHEDKMEHT A/C) 29.02.2016 1
A AU 2013204013 B2 (FRANKLIN ELECTRIC CO INC) 22.08.2019 1

FR 2896048 A1 (REALISATIONS ELECTRONIQUES EUR) 13.07.2007 ]

D MOCACAYIOUIHE NOKYMEHTH! YKa3aHbl B NPOJO/KCHNH

* Ocobble KATErOPHH CCBLUTOYHBIX OKYMEHTOB!

«A» - IOKYMEHT, ONpEAEIAOILHHA OOUIHE YPOBEHD TEXHHKR

«D» - IOKYMEHT, NpUBEACHHDIH B eBpa3sHICKOl 3asBKe

«E» - Gonee pannuii J0KYMEHT, HO OnyGAMKOBAHHBI Ha 4Ty NoAa4u

€BPa3MIiCKON 3aABKH HITH MOCIIE Hee

«O» - I0KYMEHT, OTHOCALHUIACA K YCTHOMY PACKPBITHIO, 3KCHOHHPO-
BAHMUIO U T.A.

"P" - nOKYMENT, OmyONMMKOBAHHBIN 10 AAThI NOAAYH EBPA3HIiCKOMH
3asBKH, HO M0C/I€ 1aThl HCTIPALIMBAEMOrO PUOpHTETA"

«T» - 6onee No3AHUHA NOKYMEHT, ONyGIHKOBAHHDIH NOCNE AaThI IPHOPUTETA H
NPHBEICHHBIH U1 NOHMMAHUA H306peTeHus

«X» - TOKYMEHT, umelomuii Hanbonee GAU3KOe OTHOWEHHE K NPEAMETY NOHCKA,
NOPOYAIUMIA HOBHU3HY HITH U300PETATENbCKHI YPOBEHB, B3AThIH B OTACABHO-
cTH

«Y» - IOKYMEHT, UMErOIHit Haubonee GIH3KOE OTHOWIEHHE K NPEAMETY NOMCKa,
nopoaHii n306peTaTensCkuil ypoBeHb B COYETAHNH C IPYTHMA JIOKYMEH-
TaMH TOH ke KaTeropuu

«&» - IOKYMEHT, SBSIOLMIICS TATEHTOM-2HAJIOTOM

«L» - JOKYMEHT, MPHBEACHHBIN B APYTHX LEAAX

Jlarta nposesenus nateutHoro noucka: 08/10/2021

YnonHoMoueHHoOe HLO:
3aMECTUTENh HavaJIbHHKA OTAEIA MEXAHHKH,
(U3MKKU U 3EKTPOTEXHUKH

.®. Kpeutos
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