OT3bIB
Ha aBTopedepar auccepranuu Ceraena 0. A. Ha TeMy
«DHILTPOKOMIIEHCHPYIOIIHE YCTPOHCTBA ¢ AKTHBHLIMH NIPe00pa3oBaTe/IsiMH
1JIs1 IOBBILICHHS KAYeCTBA 3JIEKTPO3HEPrUH B 3JIEKTPOTEXHHYECKHX
KOMILJIEKCcaX HepTerazoBbIX NpeNpUATHIY,
TIPECTAaBICHHOM Ha COMCKAaHUE yIEHOM CTENEHN JOKTOPA TEXHMIECKUX HayK I10
cnenmanbHOCcTH 05.09.03 — «DNeKTpOTEXHUUECKHE KOMILICKCHI U CUCTEMBDY

1. AKTyaJIbHOCTBH paboThI

Huccepramus CriueBa FO.A. mocBsllieHa pPEIIEHUIO KPYNHOH Hay4HO-
TeXHUUEeCKOH NpobieMbl TOBBINICHAS KadyecTBAa JJIEKTPUYECKON OHEPruM B
CHCTEMaX 3JIeKTpocHabkeHUs HedTera3oBBIX MPEINpPUATUH (C GOJBIIMM YHUCIOM
MOTPYXKHBIX HACOCOB C TMpeo0pa3oBaTelssMH B LEMAX IHMTaHUS)IyTeM
WCTIONb30BAHMS.  CTPYKTYPHOTO W [apaMeTpU4eckoro CHHTe3a  (GHIBTPO-
KOMIIEHCHPYIOIHUX yeTpoiicTs (PKY) ¢ aktuBHbIMH peobpazoBatensmu (AlT).

IIpy IIMPOKOM NPUMEHEHHH DIIEKTPOIPHEMHHKOB € Ipeo0pa3oBaTelsMH
YacTOTBl M HANpsDKEHWs,  DJEKTPOHHBIX  PETYNATOPOB,  BO3HHMKAeT
HEeo0X0IUMOCTLHAYYHO-000CHOBAaHHOTO ~ IIPUMEHEHHMsT TEXHHYECKHX  CPENICTB
ABTOMATH3MPOBAHHOM KOPPEKL[MH TOKa3aTeled KauecTBa JJIEKTPOIHEPIUH,
Bkmodass OKY ¢ AIl, B ycioBHsAX M3MEHEHHs IOKa3aTesied kayecTBa, HCXOAS U3
PEeXMMa CUCTEMBI SIIEKTPOCHAOKEHHS M XapaKTepa MOAKIIOYeHHOH Harpy3KH.

AKTyalnbHOCTH  paboOThl  BBI3BAHAHAIMYHMEM B  JJIEKTPOTEXHHYECKHX
KOMIUIEKCAaXyKa3aHHBIX TPEANPUATHHA BBICIIAX TapMOHMYECKHX COCTaBIIAIOIINX,
IOTIOTHUTEIBHBIX IIOTEPh SHEPTUH BO BHYTPHU3ABOACKHUX 3JICMEHTAX CETH, a TAKXKeE
M3-32 BBIXOAAa M3 CTpOs (DUIBTPO-KOMIIEHCUPYIOIIUX YCTPOMCTB Ha IIHHAX
pacrpe/ieITebHbIX YCTpOoicTB HanpsbkenneM 6 u 10 kB.

3HAUUTENLHBIH YPOBEHE BBICIIMX FAPMOHHUK OKa3bIBaET HEMOCPEICTBEHHOC
BAMSIHME HA CPOK CIyXObl  3JeKTpooOopynoBaHus  (TpaHC(pOpMaTopoB,
SJIeKTpOJIBUTaTeNeil) U TIPUBOAUT K JIOKHBIM CPabaThIBAHMAM CHCTEM pelleHHOHU
3AIUTHI.

B oToif cBsi3M Tema auccepranuoHHoM paboTel ChrueBa IO.A. sBiseTcs

aKTyaJlbHOM.



2. Hay4Hasi HOBH3Ha

ABTOpPOM JHCCEPTALUU MOJIYYeH psifl pe3ysbTaToB, 001a1aloKX Hay4yHOH
HOBHM3HOH, CpeIy KOTOPBIX BBIICIISIO CICAYIOLIEE:

- MeTonBbIGOpa ¥ OGOCHOBAHMS CTPYKTYpBI, COCTaBa, PeXHUMa pabOTHI,
cuctembl yrpasilenus u pacmpenenenns ®KY ¢ All B 1eHTpanuM30BaHHBIX,
ABTOHOMHBIX 1 KOMOMHHPOBAHHBIX 3JIEKTPOTEXHUYECKUX CHUCTEMAX, YTO SABIACTCA
OCHOBHBIM 3TaIlOM Pa3BUTHs TEOPHH CTPYKTYPHOTO U TapaMeTpH4eCcKOro CHHTE3a
YCTPOMCTB;

- METOJ] HCCIIeIOBaHUs (GUIBTPOKOMIICHCUPYIOIIUX yCTPOUCTB C aKTUBHBIMH
npeoOpa3oBaresaMH, OOJANAlONUMK Pa3IMYHBIMA TOMOJIOTHAMH H CHCTCMaMH
yIIpaBIeHMs, B YCJIOBHUSIX W3MEHEHHs NapaMeTpoB H XapaKTEPUCTAK CHCTEM
5JIeKTPOCHAOKEHHUS, TOAKIIOYEHHOW HAarpyskH, CaMHuX npeoOpazoBaTelien,
[O3BOJIAIONIMI OLIEHUTHh YypOBeHb OS(GGOEKTUBHOCTHA TIOBBIIICHHA Ka4icCcTBa
3JIeKTPUUECKOM SHEPrHUH IPY BapHalluk (pakTopoB;

- KOMIUIEKC MaTeMaTMdeckux Mojenedl  (HIbTPOKOMIECHCHPYIOIUX
YCTPOWCTB C aKTUBHBIMH IIpeo0pa3’oBaTeNsMU pasiMiHOM TOIMONOTHA U
KOMIIOHEHTHOTO COCTaBa, OTJIMYAIONIMICS Y4YeTOM BapHali CTPYKTYpbl H
IapaMeTpoB MAaCCHBHBIX (QHIBTPOB HAa BBIXOZE aKTHUBHOM YacTH B 3aBUCHUMOCTH OT
CTEIleHH BO3EMCTBHS COBOKYITHOCTH BHEWNIHMX M BHYTPEHHHX (akTopos,
BIIMAIONIMX Ha YPOBEHb 2 (GEKTUBHOCTH MOBBIILIEHHS Ka4eCTBa JIEKTPOIHEPTHH;

- 3aKOHOMEpHOCTM MW3MEHEeHHs BEJIMYMH [OoKasarejed  KayecTsa
SJIEKTPOSHEPrMH M CTENeHH MX KOPPEKIMM aKTUBHBIMU IpeoOpa3oBaTesisiMH
[OCJIEOBATEIFHOTO M INapajuleibHOro THIA, MPH  Pa3IMYHbIX METOAax
yIpaBlIeHuUs], I3MEHEHHUs [TapaMeTPOB NCTOYHHKA, HAaTPY3KH, npeoOpa3oBaTeleH, a
TAKKe PEXMMA M3MEPEHHS U BBIABIECHAS UMH ONOPHBIX BEJIUYUH, HTO TO3BOJIACT
060CHOBAHHO BBIOPATH TUIT AKTUBHOTO MPeoOpa3oBaTels, CIocod ynpaBIeHHUs UM,
CTeIleHb KOPPEKIIMH MToKa3aTelNel kKauecTBa 3JIEKTPOIHEPIUY,;

- QNTOPUTMBI ABTOMATH3MPOBAHHOTO MOBBIIIEHNS Ka4eCTBa 3JIEKTPOIHCPIUH
JUTA aKTHBHBIX [peobpasoBatesieil, GpyHKIMOHMPYIOIMX Kak OT/e/bHbIe YCTPOHCTBA,

TaK M B cocTaBe (HIBTPOKOMIIEHCHPYIOIMX YCTPOHMCTB, OTIMYAIOIIMECS YUETOM




3aJaHHOHN COBOKYIIHOCTH ()aKTOPOB, ONPENENSIOMX XapaKTCPUCTHKK HCTOIHUKA 1
Harpy3ky, Habopa KOPPEKTHPYEMBIX TOKasaTelel KavecTBa JJICKTPOIHCPIHH,
MCTOYHMKA WCKaXXEHUs CHHYCOMIAJIBHOTO peXuma, MeToAa YNpaBJIeHH:
aKTUBHBIM TPe00pa3zoBaTeNieM,

- METOJOJIOTHS MHTerpauyuy  (MILTPOKOMIICHCUPYIONIMX — YCTPOHCTB ¢
AKTUBHBIMH TIpe0Opa3oBaTe/isiMi B KOMOMHAPOBAaHHBIE CHCTEMBI 5JIEKTPOCHA0KEHHS C
BOSMOKHOCTBIO ~ PeaM3allii  MH(OPMALMOHHO-YIIPABIAIONIMX ~ BOSACHCTBUH B
COOTBETCTBHUH C aJlropyTMamMiu TIOBBIIICHUA KaueCTBa 3JICKTPOSHEPIUH,
CHHXPOHM3ALMH TTApaUIeNIbHON paboThl pacrpe/ieIeHHbIX HCTOYHHUKOB, obecrieueHus
OecrepeboHOrO 3JEKTPOITUTAHHUS.

HoBu3Ha TeXHUYECKUX pe3ysbTaToB paboThl 3alllMilieHa IaTeHTaMH
Poccuiickoii @enepanuu:

Ne 176107, MITK H02J 3/00 (2006.01), H02J 1/02 (2006.01). YcTpo#cTBO
IMOPHIHOM KOMIIEHCAIMH BBICIINX rapMoHuk: 201712447,

Ne 2573599, MITIK H02J 3/01 (2006.01), H02J 3/26 (2006.01). YcrpoiicTso
KOMIIEHCAIIWH BBICIIMX FAPMOHHK M KOPPEKLIAX HecuMMeTpuu ceTi: 20141445 88/07,

Ne 2467447 Poccwuiickas ®eneparst, MITK H02J 3/12 (2006.01). YcrpoiicTBo
JIMHAMHYECKOTO YIIPABJIEHHs PEXMMOM HAlpsDKEHHS B OJEKTPUYECKOH CeTH C
npuMeHenueM fuzzy-norukn:2011141241/07.

3. [IpakTHuyecKasi HEHHOCTh H peaJIn3alHs pe3yJibTaToB padoThI
Pa3paGoTaHHble Hay4Hble OJI0XeHHs BHeapeHsl B IIAO «I'asmpom», 000
«PH-IOrancknedreras» Kak MEpONPUATHS IO IOBBILIECHHIO YPOBHA SHEPIro-
cOepeXxeHUs] U JHEPreTHYecKor 3P(PEeKTUBHOCTH C IKOHOMUYCCKHM s pexrom
150300 TbIC. py6seii B rox ot oxHoro M@KV ¢ All, a Takxe HCIONB3YIOTCS B

I[TAO MPCK «Cubupu»- OMCKIHEPTOY.

4. 3ameuaHusi o aBTopedepary
1. V3BecTHO, YTO NIPU KOMIIEHCAIMHU 3-H W/MIK 5-i TapMOHHK, M3MEHSTCH
YPOBHH OCTQJIbHBIX rapMOHMK. Kak ycTpoOHCTBO OKVY AIl 6ynetr ¢bopMupoBaTh
CHUTHAJIBI JUHAMHUYECKOH KOMIIEHCAlUW MepeHANpsHKeHUH M BBICIIMX TapMOHHK,

KOTOPBIE TIPY 3TOM OYIyT U3MEHATHCA?




2 TlosicHuTe, TIOYeMy B pabOTe HUYEro He TOBOPHTCSA O CyOrapMOHHKaXx,
KOTOpbIE MO JAHHBIM POCCHHCKHMX M 3apyOeHbBIX YYEHBIX SBIIIOTCS OXAHUM M3
HaIIpaBJIEHHH TTOBBILICHHS Ka4ecTBa JIEKTPUYECKON JHEPIUM IIPU UCIIO0Ib30BaHIH
B COCTaBE OJJIEKTPOTEXHMUYECKUX KOMIUICKCOB COBPEMEHHBIX JJICKTPOHHBIX
YCTpOMCTB ¥ pasHoro poja IpeodpasoBatenet, 0e3 KOTOpBIX He paboTaeT
AIIEKTPOLIEHTPOOEKHBIE HACOCHI.

3. ABTOp paccMaTpMBACeTKOMOMHHUPOBAHHBIE JJIEKTPOTEXHUYECKHE KOMIUIEKCHI
(pucyHok 7), TIpHHIMII HX TOCTPOEHHs, PabOTBI IPH M3MEHEHHSX TMapameTpoB
IIMTAIOMIEH CETH, MOLHOCTH MpeoOpa3oBaTelibHON Harpysku.He momstHO, obecrieunt
JIA ITOPUTM Ha PHC. 8 YCIIOBUS CHHXPOHH3AIMHU MapajulebHOM PabOThl HECKOTBKIX
MCTOYHHMKOB, BBHAY Toro 4ro ®AITY Oymer paboTaTh MEATIEHHO, a NMapameTphbl
SIIEKTPOTEXHIYECKOU CHCTEMBI MOT'Y T U3MEHSTECS 3HAUUTETIEHO osicTpee(cTp. 19)?

4. B paGoTe TOBOPHUTCS, UTO IPH UCIIONB30BaHMH HECKOJIBKUX ITAD, ONKITIO-
YeHHBIX Ha cTOpoHe Hampsokenus 0,4 KB M muTarolmxcs OT OXHOM CEKUMM LIWH,
MOYHO CYIIECTBEHHO CHM3UTh YPOBEHb MCKaKEHMH HAIPSKCHUs BO BCEH CeTH 6 u
0,4 kB (c1p. 29). TpebyeTcs NOACHUTD, Kak OyayT paboTaTh Takue QUIBTPEL BOJIHM3HU
KOHIEHCATOPHBIX YCTAHOBOK KOMIICHCAIIMH PEaKTUBHOI MOITHOCTH.

5. Ham wu3BecTHBI ciydau, Korjga Ha He(TeJoOBIBAalOLMX KyCTaX, OT
KOTOPBIX 3aITaHBl AecsATkM HacocoB tuma OIIH, mepepsiBbl B paboTe 3MMOH
JOCTHTATH Heleno. Kakne peKkoMeH/Iallkiy aBTopa II0 MEeCTy MX YCTaHOBKH: CETH 6
kB mu y3ms1 Harpysku 0,4 kB 1 ueM OHI 060CHOBAHBI?

VKa3zaHHbIE BOIIPOCHI M 3aMeUaHMsl HOCAT YaCTHBINA XapaKTep U HE CHUKAIOT

HAyYHOH M MPaKTHYECKOM LIEHHOCTH JUCCEPTALIHH.

3AKJIIOYEHUE
HayuHble pe3yjbraThl, HIpUBEJEHHbIE B AHCCEPTAllMH, MO3BOJISIOT
peanu3oBaTh CHCTEMHOE NPUMEHEHHE (HIBTPOKOMIICHCHPYIOLINX yCTpOHCTB €
AKTUBHBIMH IIpeoOpa3oBaTesIMU Ul TOBBILICHMS KayeCTBAa JJIEKTPOIHEPIUM B
[[EHTPaJTM30BaHHbIX, aBTOHOMHBIX " KOMOHWHHUPOBAaHHBIX CHCTeMax

3JIEKTPOCHA0XKEHHUS.




CozepkaHue AUCCEPTALHOHHOH paboThl COOTBETCTBYET ITyHKTaM 1- 4
nacropTa HayuHoi creruansHoctu 05.09.03 — DIeKTPOTEXHUECKHES KOMILICKCDI
U CUCTEMBI.

INuccepramus CerueBa FOpus AHaTonbeBUYa BBIINOJHEHa Ha BBICOKOM
HAyYHO-TEXHHYECKOM YpPOBHE C IPUMEHEHMEM  COBPEMCHHBIX — MCTOAOB
IIPOBEJIEHUS UCCIIEIOBAaHUM, COOTBETCTBYET tpeboBanuaM IlooxeHus o mopsaxe
NpUCYXKIEHHs y4eHbIX cTeneHed B HaluMoHaNbHOM — MCCIEOBATEIHCKOM
TexHONoruueckoM yHuBepcurere «MUCHC», a Takxke TpeOOBaHMSM IMyHKTa 28
«TTonoxeHus: O MPUCYXIEHUN ydeHbIX cremeHeii» Ne 842 or 24 ceHtsOps 2013
rojia, IpeIbsBISEMbIM K JOKTOPCKUM JUCCEPTALUAM.

Asrop  muccepraumy  CeraeBlOpud ~ AHaTONbeBMY  3aCIyXHUBAcT
IPUCYKJIEHUs] YYEHOH CTENeHM JOKTOpa TeXHHYECKMX HaykK IO CIeLHATbHOCTH
05.09.03«DneKTpOTeXHUYECKHE KOMIUICKChl M CHCTEMBD» 32 PEHICHUC KpyIIHOM
HayYHO-TEXHUUECKOH MPOOJIeMBbI TIOBBIIIEHUS Ka4eCTBa 3JIEKTPUYECKON SHEPTUH B
CHCTEMaxX OJIeKTpOCHaOXKeHWs He(TerasoBBIX MPEANPHUATHH  HOCPEACTBOM
CTPYKTYpHOTO M  TIapaMETPUYECKOro  CHHTE3a (HIBTPOKOMIIEHCUPYIOIINX

YCTPOMCTB C aKTHBHBIMU ITPe0Opa3oBaTeAMH.

VYnpaBnsiioui IpoeKTaMu
OO0 «HIIK ITpomup», /
JIOKT. TEXH. HAyK 22 [Mynux Banepuit MuxaiinoBu

P ‘ ?ébﬂ_é'/)ﬂ, 2.4 ;(/

[Moanuce 3aBepsto, AUPEKTOP
00O «HIIK IIpomup», K.T.H. ' JXykoB Bragumup AHaTOIBEBIY
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O61mecTBO ¢ orpaHuUeHHo# oTBeTcTBeHHOCTHIO «HIIK TTpomup»

ITouroBslit afpec: 111020, r. Mocksa, yi1. Ctopoxxesas, 1. 26, ctpoenue 1, opuc 405
OdunuanbHbIA cait: http://www.npkpromir.com

e-mail: info@npkpromir.com

Ten.: +7(495) 979-89-44




