HeKommepqecKoé napTHepcTBoO
«HAYYHO-TEXHUUYECKHUMA COBET
EAMHOM 3HEepreTMYeCKOW CUCTEMbI»

OcHoBaHa B 1724 200y

111 250, Mocksa, npoe3n 3aBoga Cepn u MoJor, Poccuiickan Akapemun Hayk
oM 10, opuc 608, Ter. (495) +7 495 012 60 07 Cexuus no npo6nemam HTM B sHepreTuke
E-mail: dtv@nts-ees.ru, http://www.nts-ees.ru/ HayuHoro cosera PAH no
WHH 7717150757 CUCTEMHBIM UCC/IEA,0BaHUAM B SHEpreTuke
YTBEPXKJIAIO

IIpe3unent, [Ipencenarens
HayuHo-TeXHHYeCKOM KOJUIErHH,
I.T.H., mpodeccop

H.JI. Poranes
A2y  Ma g 2026 T.

IHPOTOKOJI Ne 4
COBMECTHOT 0 3aceanus Cekuu «AKTUBHBIE CHCTEMBI pacipeieIecHus
DIEKTPOIHEPIHH U pacupeieneHubie duepreruueckue pecypes» HIT «HTC EDCy» u
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IIpucyrcrBoBaiM: WIEHbl CEKUUH «AKTHUBHBIC CHCTEMBI pPaclpeereHus
DICKTPOSHEPIHH M pacmpencneHusle sHepretuueckue pecypebl» HII «tHTC EDCy,
wieHbl cexuuu 1o npoonemam HTII B smepreruke Hayunoro cosera PAH mno
CHCTEMHBIM HCCIICNOBaHUAM B dHepreruke, npeacrasurenun OI'bBOY BO «HUY
MOBW», ®I'bYH «MHOU PAH», ®I'bYH «1IC3M CO PAH», AO «Poccetn Hayuno-
TexHudeckuil HeHTp», AO «CO EDC», AO «Texnnueckas uncnekims EDCy», ®PTBOY
BO «fOPI'TIY (HIIN) um. M.U. IlnatoBay, ®T'BOY BO «Huxeropoackuii I'TY um.
P.E. AnekceeBan, ®I'bBOY BO «HoBocubupckuii rocyaapCTBEHHBIH TEXHHYECKUN
yausepeurem, AO «TOCC», I'bBOY BO «Hwmwxkeropoackuid rocymaapcTBEHHBIN
HHJKEHEPHO-DKOHOMHYeCcKu  yHuBepcute™», OI'AOY BO  «HanmoHanbHbBII
uccienoBarenbckuil  TOMCKMIT TOJNMTEXHUYECKUH yHuBepcuter», Komwurer BUD
PocCHHNO, OO0 «PTCodt-CI'», OO0 HIIII «3kpan, Bcero 41 denosexk.

Co BCTYyNMTEIBHBIM CIIOBOM BBICTYIWJI TpeAceIaTellb CCKIUH «AKTHBHBIE
CHCTEMBI DPACHpENENeHHs] DJIEKTPOSHEPIUM M paclpe/iesieHHbIE DHEPreTHUCCKUE
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pecypcs»  HII  «HTC E3C», pykoBogurens IleHTpa HMHTEIEKTYambHBIX
DIIEKTPOSHEPI €THYESCKUX CUCTEM U pacnpenenennoil suepretuku ®I'BYH «MuctuTyT
SHepreTHIeCKuX uccaenosanuii PAH», n.1.H. Wmommn I1.B.

Bo BerynmurensHOM clIOBE OTMEYEHO, YTO B YCIOBUAX CTPEMHTEIHHOTO
pa3BUTHUSA  MHPOBOM  OJIEKTPOODHEPTETHKM W Tepexoja K HMHTEIEKTyaabHbIM
3JIEKTPOIHEPTCTUICCKUM CHCTEMaM OCOOYI0 3HAYMMOCTh MpHOOpeTacT obecredeHue
HAJIOKHOTO  (DYHKIIMOHMPOBAHKSA BBICOKOBOJBTHOTO O0OPYIOBAaHUSA 3JIEKTPHUCCKUX
CTaHIIMM U PACIpPENENUTENBHBIX CeTEH, a TaKKe HaJeKHOTO BIEKTPOCHAGKEeHHUS
noTpeOuTenel 3IeKTpOIHEpruu. B  pacmpemenurensHble CeTH, KaK [MOKA3BIBAET
MEXIYHApOHBIN OIIBIT, MHTETPUPOBAHA OCHOBHAsS JIOJI1 OOBEKTOB pacIIpelelleHHOI
reHepauuy (MUKPOTEHEpanuy), B TOM YHCie Ha 6a3e BO30OHOBIAEMBIX HCTOUYHHKOB
BHEPruH, YTO NMPHUBOAUT K CYIIECTBEHHOW BapUaTMBHOCTH DPEXHMOB MX paboThl. B
TEYCHHE CYTOK MOIYT HAONIONAIOTCA 3HAUUTENBHBIC KOJNIECOAaHWs HArPy3KH, a TaKKe
M3MEHCHUS BEIMYMHBI U HAIIPABIICHUS NEPETOKOB MOIIHOCTH, YTO, B CBOIO OYepeb,
YCHOXHSCT TIPOIECC YIpaBlIEHWs pEeXUMaMH M TOBBIINIACT TpPeOOBaHUS K
HAOMIONaEMOCTH M KOHTPOJIO ~ TEXHHYECKOrO  COCTOSHUA  DJEKTPOCETEBOrO
obopynoBanus. B 3To# CBA3M BaxkHBIM (GAKTOPOM S(P(HEKTHBHON IKCIITyaTALHN
CTaHOBUTCS HaIM4YU€ JOCTOBEPHOM W ONEPATHBHON WHGMOPMAIMK O TEXHUYECKOM
COCTOSIHMM DJIEMEHTOB DJIEKTPOCETEBON HHOpacTpyKTyphl. OliEHKa TEXHUYECKOTO
COCTOSIHHMSI  BBICOKOBOJILTHOTO OOODY/OBaHUS B DA3IUYHBIX pPEXKMMaxX pabOTHI
HEBO3MOXKHAa  0€3 NpPUMEHEHUS COBPEMEHHBIX CPEICTB  MHCTPYMEHTAILHOM
JAUArHOCTUKK M CHCTEM JMAarHOCTHUYECKOTO MOHHTOPHWHIA. YKa3aHHbLIE CHCTEMBI
TIO3BOJIIIOT HE TOJILKO BBIABIATH AE(QEKTHl Ha PaHHEH CTaauu WX DPa3BUTHSA, HO U
IPOTHO3UPOBATh PA3BUTHE OTKA30B, YTO CYMIECTBEHHO IIOBLIIIAET HANEKHOCTD
(byHKIIMOHMpOBaHUS DIIEKTPOCETEBON HHPPACTPYKTYphl. BakHoM 3amauei, permaemoii
B CETEBBIX  KOMIIAHHUAX,  sBISAETCA  BHEAPEHME  CHCTEM  yIpaBJeHUs
IIPOM3BOJICTBCHHBIMHM aKTHBaMH, OPUEHTUPOBAHHBIX HA TMOBBINICHUE (P PEKTUBHOCTH
Y CHIDKCHHUC DKCIUTyaTallHOHHBIX 3arpaT. OIHUM M3 NMPUOPUTETHHIX HAMpPABICHUNA B
JaHHOM OOJaCTH SABIAETCS INEPEXOJ K KOHICMIMH PEMOHTa 00OPYHOBaHUS IO €ro
paxTHUECKOMY TEXHHUECKOMY COCTOsTHMIO. OMHAKO Ul PEeaaM3aliiyd 3TOro MOAX0Ja
TpeOyeTcs HaaMdKe IMOJHOIEHHOI'O METOANYECKOrO M MPHOOPHOr0-aHATHTHYECKOTO
obecredeHns, NO3BOJSIONIET0 00BEKTHBHO OIIEHUBATH TEKYIIEE COCTOSHUE AKTHBOB.
Taxum oOpasom, TpeOyeTcs nanmbHeEWINee pPa3sBUTHE CPEACTB HHCTPYMEHTAIBHOM
JUArHOCTUKM M CHCTEM JUArHOCTUYECKOIO MOHHUTOPHUHIAa BBICOKOBOJILTHOI'O
000pyJOBAaHHS DNEKTPUYECKMX CTAHIMH ¥ CETeH, YTO SBISIOTCS OJNHHM U3
HEeOOXOIMMBIX yCIOBUI oOecrieueHns HaJie)KHOCTH, SKOHOMUYHOCTH M YCTONYMBOCTH
(PYyHKLIMOHUPOBAHUSI COBPEMEHHBIX JIEKTPOIHEPTETHIECKHUX CUCTEM.

C poxianom «Meroguueckoe W NPHOOPHO-AaHATHTHYECKOE o0ecIedeHHe
KOHTPOJIfA TEXHHYECKOI0 COCTOSHHMS BBICOKOBOJIBLTHOIO 00OpYIOBAHUS B
COBPEMEHHBIX pacHpeleJuTeJbHbIX ceTax» BeicTymwid  Jlapesan  Jleonun
Anp6eproBuy, A.T.H., mpodeccop Kadeapbl «TeXHUKM W dMeKTPOPUIUKH BHICOKUX
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HanpsokeHuiy  HUY  «MOW», nupexTop IO Hay4HO-TEXHHYECKHM pa3paboTKaM
AQO «Texuuueckas uncneknus EDC» u O6pasios Poman MuxaiinoBuu, K.T.H.,
HavanbHUK oTAena AO «Texuudeckas uacnekimss EDCy.

OcHOBHBIE II0JI0XKEHMS JIOKJTaja TpPUBEIEHBI HIbKe. IIpeseHTamms mOKTajia
npukiaapiBaercs (Ilpunoxkenue 1).

1. B TexHomorum4ecku pa3sBHTHIX CTpaHaX MUPA B IOCIETHUE TPH JECATHICTHSI
BEIyTCsl pabOThl 110 MPMMEHEHUIO PEHTTCHOrpaduy MpH OOCIENOBAHUM HEKOTOPBIX
BUJIOB  BBICOKOBOJILTHOrO  obopynoBanus (BBO) wu  smeMeHTOB — juHWMMA
anekrponepenadn (JISII). B Poccum Taxke Bemmomnenst HUOKP u paspaborans
METOJIbI U CPENICTBAa PEHTIeHOrpadum, B TOM YHCIIE BIEPBBIC B MUPE JjIs KOHTPOIS
TCXHUYECKOI'O COCTOSHMS MacioHanoanensoro BBO. I'maBHbIM mpeumylnecTBoM
METOJia, Haps/ly C ONEPaTUBHOCTBIO, ABJIAETCA BU3yAIHU3aIus e eKTOB, CBA3aHHBIX C
HU3MEHEHHEM TI'€OMETPUYCCKMX Pa3sMEPOB M B3aHMHOTO DACIIONIOKEHHS BHYTPEHHUX
sneMeHTOB K y3moB BBO. Ilpu stom oOecneumBaercst jokamuzanus gedexra Bo
BHYTPEHHEM 00BEME BBICOKOBOJIBTHOTO 000PYI0BAHH.

Pa3paboTtaHbl, U3rOTOBIEHBI U HCCIEI0BAHBI CICIUATbHBIE Je(eKTHBIE 00Pa3IIBI
BBO wu onpenenena BeposTHOCTh BBIABICHUS BHYTpeHHUX nedextos BBO: 75-90 % B
3aBUCUMOCTH OT BHJIa 000PYAOBaHHUS.

PaspaGotansl ¥ anpoOMpOBaHBI HA JEHCTBYIOIIMX 7-M NOACTAHIMAX KIacca
Hanpspkenus 110 kB penrtreHorpaguueckne KOMIUIEKCHI IEPBOTO U BTOPOTO
TIOKOJICHUH, PEATU3YIOIUX [UCKPETHYI0 U CKaHUPYIOUIYIO pEeHTreHorpaduro.
[onTBeprkIeHa BO3MOMKHOCTE BBINOJHEHHS IOJHOTO IMKIA PEHTIeHOrpapuIecKoro
koHTposist BBO Ha MecTe ero ycraHoBKU 0€3 pacIIMHOBKH M JIEMOHTaxa. Pasperienne
1300paKEHUs HAa PEHTTeHOIpaMMaXx COCTaBJIseT He Gosiee 1 MM IpU CKaHMPOBAHHMU CO
CKOPOCTBIO | M/MUH, YTO TO3BOJISIET MPOBECTH KOHTPOJIb TEXHHUYECKOI'O COCTOSHHSA
OJIHOTO TPEXIIOIFOCHOTO BEICOKOBOJITHOTO BEIKITIOUATENIS B TeUueHHe | .

I'panuna paanuanoOHHO-OIIACHON 30HBI Ipu obcnenoBanuu BBO, monyuennas
Ha IIpPaKTHKeE, A orepatopos cocrasiseT 10-20 m, a qis Hacenenus — 40-50 wm.

IIpoBenéH OLEHOUHBIN PAacUET CTOMMOCTH JKH3HEHHOTO IMKJIA MalOMAacCsHbIX
BeIKItouarened tuna BMT-110 ¢ yuéroMm ux peHTreHorpaguveckux 00CIIeI0BaHUN C
nepuoandHocTEi0 1 pa3 B 4 roma. [lo npenBapuTenbHBIM JaHHBIM —CHIDKEHHE
CTOMMOCTH JKM3HEHHOT'O IIMKJIA MOXET CcOCTaBUTL okoyno 20 %, ¢ yderoM
(aKTUIECKOT0 CPOKA CITYKOBI ITUX BBIKJIFOUATEIICH.

OTmedeHo, YTO JalibHEWIee pa3BUTHE PEHTTreHorpaduu B 3IEKTPOIHEPTETHKE
BUJIUTCA B NMPUMEHEHUH MCKYCCTBEHHOI'O MHTEJIEKTa JJId Paclio3HaBaHUs JIePEKTOB
Ha peHTreHorpamMmax (HeoOXoauM HaA0Op CTAaTUCTHYECKUX JaHHBIX B 00BEME
HECKOJIbKMX COTeH PEHTIeHOTpaMM II0 KaXIoMy BUAY Ae(ekra) U peanusaiun
PEHTTEHOBCKONH TOMOrpaguu B aBTOMAaTH3MPOBAHHBIX KOMIUIEKCAX TPEThEro
nokosuenus (Heooxoaumo nposeaenne HHUOKP).

2. VYclIoxHEHHE TpoOieM  ympaBieHUss  akTUBaMM U oOecrieyeHus
HKCILIyaTalldiOHHOW HAJAEKHOCTH BBICOKOBOJBTHOTO OOOPYIOBaHMS, C KOTOPBIMH
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TPUXOJUTCS CUUTATHCS CICHHUATMCTAM Ha BCEX ATalax >KH3HEHHOTO IUMKIIA, IIPUBOIUT
K HEOOXOIMMOCTH DPa3pabOTKH M BHEOPEHHs UUQPPOBBIX ABOHHHKOB. IIpeyIoeHBI
OTpEACNCHUA K TEPMUHAM, W3J0KEHBI OCHOBHBIC IPUHIMILI  pa3pabOTKH
apXMTEKTYpbl HHU(POBBIX NBOMHUKOB B BHUIE 00pasoB, JKCHEPTH3 M (QYHKIMH HX
KOMIIOHEHTOB. IIpeioxkensl oOmMe TeXHHYECKHe TpeOOBaHWA K IH(BPOBBIM
JIBOWHUKAM BBICOKOBOJILTHOTO 0OOpynoBaHus. [Ipemnoxkena cTpykTypa mudpoBoro
NBOMHMKA cuiioBoro tpancdopmaropa (CT), cocrosmas u3 11 o6pasos.
CoopmynupoBanbl cocTaB ¥ (yHKIHE 9KCIEPTH3 KaXI0ro obpaza 1udpoBoro
npovinuka CT. IIpemnodkeHsl TPYyMIbl JKCHEPTH3 B JOMOJHEHHE K W3BECTHBIM
dKcmepTH3aM  on-line  MoHmTOopuHra wu off-line  JMAarHOCTHKH, MO3BOJISIOLIHIE
IPOTHO3UPOBATH U3MCHCHHUE TEXHUYECKOTO COCTOSIHUS C MOMOIIBI0 MATEMATUYECKHUX,
OKCIIEPTHBIX M CTATHCTHYECKMX MOJENEH MPU HM3MEHEHUH YCIOBHM DJKCILTyaTalHH,
XapaKkTepUCTHK MaTepUAIOB M BHEIIHMX BO3ACHCTBUME Ha obGopynosanue. IlokazaH
IPUMED Peanu3anuu ogHoro u3 obpaszos CT.

3. OOocHOBaHa HEOOXOAMMOCTh COBEPIICHCTBOBAHUS METOIMKH OIEHKHU
TEXHUYECKOro cocTosgHusA CT 1Mo CreyronuM puYrHaMm:

— OTCYTCTBHE €IMHOT0O (POPMAIM30BAHHOIO MOJXO0A K OIEHKE TEXHUIECKOTO
cocrosiaust CT Kak B mponecce 3KCIUTyaTalld, Tak U IPH IIPOBEIEHHN KOMIIIEKCHBIX
JAArBOCTUYECKUX 00CIeJOBAHMIA;

— OTCYTCTBHC HOPMATUBHOW 0a3bl 110 MHHOBALMIOHHBIM METOIaM KOHTPOJIS
TexXHU4eCKOoro cocrosuus CT;

— HCBO3MOXKHOCTh aBTOMATH3ALMU OIIEHKH TEXHHYECKOrO COCTOSHUSA IIO
neuctByromnuM HT/I.

[Tpennoxena Meronuka NpOBEIEHHs OIEHKH TexHHuyeckoro coctosuus CT Ha
TPeX YPOBHAX 00CIEN0BaHNs, OTINYAOIINXCS KOIHYECTBOM H3MEPSEMBIX TIapaMeTpOB
U «TIyOHHOW» (BEPOATHOCTSMU BBISBICHHS 1€ EKTOB):

— yposenb 1. O6cnenoBanne CT 6e3 Bbie3na Ha 00BekT U 6e3 BeBoma CT u3
paboTHI;

— ypoBeHb 2. O6cienoBanue CT ¢ BeIe30M Ha 0OBEKT;

— yposeHb 3. O0ciiefoBaHNe CO BCKPBITUEM H OCMOTpOM akThBHO#M actu CT.

Meronuka  mpenycMaTpuBaeT — TPUMEHEHWE  KaK  «TPaIUIHOHHBIX)
(permameHTHPOBAHHBIX «O0BbEMaMU U HOPMaMH UCIIBITAHUH JJIEKTPOOOOPYI0BAHUS ),
TaK U MHHOBALIMOHHBIX METOZOB KOHTPOJISI TEXHUYECKOTO COCTOSHHUS. 3aKIIOYCHHUE O
HaTuIun fedexta (HopMUPYETCs COTIACHO Pa3pabOTaHHBIM «MAaTPHUIIAM OIICHKHY.
Kaxnpii w3 nmedekroB MOKeT OBITh BBIABIEH HECKONBKHMH  METOJaMH.
Pa3paboTanHbie MaTpUIEI MOTYT OBITH (POPMANM30BAaHBI U HE TPEOYIOT dKCHEPTHBIX
3HaHUH B 00JIaCTH TUArHOCTHKHU TeXHHYECKOro coctosinus CT, 4To CHMKAeT BIHsSHUE
YEJI0OBEUECKOTO (PaKTopa Ha PE3yIbTATHI ONEHKU TEXHUYECKOTO COCTOSIHUS.

[Ipenyio’keHO WCMOIB30BATh AMPUOPHBIE BEPOSTHOCTH BBISBICHUS Je(EKTa,
KOTOPBIE JIOJKHBI OBITH YTOYHEHBI IO pPe3yJbTaTaM HapaOOTKH CTATUCTUYECKUX



JaHHBIX npH obcnenosanmsax CT, T.e. ompeneneHsl amocTepHopHBIE BEPOSTHOCTH
BBLABIICHUS Jie(eKTa.

s ouenku pecypca CT mpemioxkeHO HCIIONB30BATh XHUMHUYECKHE MapKepbI
crapenus (XMC) Tperbero mokogeHus — METHIOBbI M STHIOBBIH CIIHPTEI, KOTOPBIE
OTBEYAIOT OCHOBHBIM TpeOOBaHMSIM, TPEABABIACMBIM K MapKepaM CTApeHHS
OYMaXHOW H30ALMHU: PACTBOPUMOCTH B TPAHCHOPMATOPHOM MAacie U XUMHUCCKAS
CTabWIBHOCTD.

Paspaborana m arrecroBana yHukanbHas «MeTOIUKa M3MEpeHHIT 06HEMHOM
JOJUW METaHolMa B MNpobax TpaHCHOPMATOPHOTO Macila METOIOM Ta30BOM
xpomarorpadum». Ilpumenenne yKka3aHHONW METOJMKH MO3BOIsAET paHxmpoBats CT
[0 CTENEHM CTAPEHHs BHYTPCHHEW H30MAIMM 0e3 BBIBOJA WX W3 paboOThl 110
pe3ynpTaTaM XpoMarorpapuueckoro aHanusa npod tpancGopMaTopHOro Maca.

Ilposeneno obcnenosanue Gonee 500 CT kmaccoB Hampsixerus 35-110 kB,
HAaXOIALMXCsl B OKCIUTyaTalldk B PACHPENEIUTENbHBIX ceTsax. 110 mpeBbImeHusM
T'PaHUYHBIX KOHIIEHTPAIMi METaHOJA BBIABIECHO KPUTHUECKOE COCTOSHHE OyMakHOI
m3oisinimu CT, KoTopoe NoATBEpIUIOCH PE3yIbTaTAMU WX BCKPBITHS.

C  menplo MOBBINIEHHS OCTOBEPHOCTH PE3yldbTaTOB OIEHKH 0ObeMa
obpazosasumxcs XMC uccneoBaHbl 0COOEHHOCTH MUIPAIMH MapKepOB CTAPSHUS 1
APYyTUX NPOAYKTOB Jerpajaliy U30JLALUU B CHCTeMe «Oymara-Maciaoy». Y CTaHOBIIeHA
KOPPEALMOHHAA ~ CBA3b  MEKJY CE30HHBIMH  JKCTPEMYMaMH  TeMIIEpaTyph
TPaHC(OPMATOPHOro Macia M 3HAYCHUSIMH KOHIIEHTPAIMH MapKepoB CTAPEHUS B
TpaHcopMaTopHOM Macne. IlpemioskeHa Meromuka pacdera kommdectBa XMC B
oobeme CT B yCIIOBUSX CE30HHOTO M3MEHEHHUS! TEMIIEPATYPHI.

Ipennoxena pusnko-xumudeckas moaens CT, KOTopas MO3BONAET YYUTHIBATH
notepu u pacnpenenenrne XMC suytpu CT, a Taxke APYTHX MPOAYKTOB Pa3I0KEHHUs
usomsuun. lIpemmoxennas Momens sBIAETCA OCHOBOH st pa3spaboTKu (HU3HKO-
XUMHUIecKoro odpaza nudposoro jgeoianka CT.

4. B cBA3U C UHTEHCHUBHBIM Pa3BUTHEM W BHEAPEHHEM OOJBIIOTO KOIMUECTBA
aBTOMATU3MPOBAHHBIX CHUCTEM AMAarfHocruyeckoro moumropuara (ACJM) Bo Bcem
MHPE B IIOCICAHME TOIBI, OJHMUM M3 OCHOBHBIX BOINpocoB pas3sutusi ACJIM
CTaHOBMTCS BONPOC Pa3pabOTKU HOPMATUBHO-TEXHUYECKOH 0a3bl. B 2014 romy Obuia
BBIIIOJIHEHA Pa00Ta, HalpaBJeHHAsl HAa CUCTEMAaTH3AIHMI0 U 0000IIeHIE pa3spO3HEHHBIX
TeXHHYECKUX TpeboBaHuid k ACJ/IM  OTACIbHBIX BHIOB BBICOKOBOJBTHOIO
obopynoBaHus. OTH pe3yibTarhl pabOTBl MOXXHO paccMaTpUBaTh Kak 0Oasy i
CO37IaHUs HOPMAaTUBHO-TeXHHIeckoro obecneuenns ACJIM B Poccun.

Pazpabotan mMoOwibHBINM KoMmIutekc Ha 0Oaze ACJM, m03BOJSIONINI
KOHTPOJIUPOBaTh  Harpy3ouHyto  crnocobnocts CT ¢ ydeToM  HW3MEHEHUS
JUArHOCTUYECKUX IIapaMeTpoB B pexume on-line. B koMmiiekce peanu3oBaHbl
METOJIUKHU OIPENeNICHUs] Harpy304HOW CIIOCOOHOCTH Ha OcHOBe ciemyrormux HT/I:
I'OCT 14209-85, MOK 60076-7:2018, IEEE Std C57.91-2011, Ilpukaz Munsuepro
Poccun ot 08.02.2019 Ne 81. 3axmtouyenue o cocrosanu CT popmupyercs Ha ocHOBE

5



POCCHHCKOTO U JIBYX 3apyOeXHBIX HOPMATHBHBIX JOKYMEHTOB, COAEPIKAIIHX INECTH
MeTomuK. Ilpn 3TOM y4yWTBIBAaeTCsA pacHpeeleHHe BIard BO BHYTPEHHEH HM30JIINH
CT. OnnoBpeMeHHO B pexxuMe on-line B COOTBETCTBMH C OTPACICBOM METOIUKOMN
pacCYMTEHIBACTCSA HHICKC TEXHUIECKOrO COCTOSHUS TpeX (pYHKIMOHATLHEIX y3710B CT.

5. Paspaborana cucrema on-line MOHMTOpMHra HAIMYUs TOPIOYMX Ta30B B
razoBeix pene (CMIT). Cucrema ycmemmno mpomuta ampobanmo u ¢ 2022 rona
skcrutyarupyercs Ha CT pmeiictByromeit mojcraniuy HanpsokeaueMm 110 kB. CMIT
o0eCIIeYnBaET ONEPATHBHOCTH, TEXHONOTMIHOCTH M 0E30MACHOCTh  IIONYYCHUS
MH(pOPMAIMK O HATMYMU U TOPIOYECTH rasa B ra3oBeix pene CT mpu cpabarsiBaHnm
ra30BOH 3alMThI, & TAK)KE aBTOMATUYECKYIO Iepenady 3THX JaHHBIX HA BEPXHHIL
yposeHs. [Iporpammuoe obecnieuenre CMIT BoimomnusieT criemyromue QyHKIUH:

— YHAICHHBIA JOCTYI K JUAarHOCTHYCCKONW HMH(POPMALUHU Ka)KIOTO Ta30BOTO
pene, uHTerpupoanHoro B cetb CMIT, c¢ Heckombkmx APM mnomb3oBareneii ¢
pasrpaHu4eHuEM TPaB JOCTYIIa,

— AaBTOMAaTHYECKas PACCHUIKA ONEPATHBHBIX JAHHBIX 3aperHCTPHPOBAHHBIM B
cucTeMe adOHEHTaM Ha DJICKTPOHHYIO TOUTY U SMS-CO00IIeHH I,

— yJaneHHoe KOH(urypupoBanue u oOHOBieHue IIO 6Ge3 BbEIBOJA
xouTposupyemoro CT u3 paboThI;

—  BBITIOJIHEHHUE MEepUOANIECKON CaMOJIMArHOCTUKH COOCTBEHHBIX
IIPOIPAMMHO-TEXHUYECKUX CPEACTB U T.1I.

6. MobOunbHas Qusuko-xummudeckas naboparopus (MOXJI) cosgana mid
ONICPATUBHOCTH TIOJIYYEHHS ¥ IOBBIIEHUS JOCTOBEPHOCTH PE3YNIbTATOB U3MEPEHHN U
UCIILITAHUI IIPH BBITIOJIHEHUHN KOHTPOJIS TEXHUYECKOTO COCTOSIHUS 10 ICTAHIIMOHHOTO
BBICOKOBOJILTHOIO 000pyJoBaHus. OCOOEHHO aKTyalbHBIM SIBISIETCS €€ IPUMEHECHHE B
CETEBLIX KOMIIAaHMAX, TJ€ OTCYTCTBYeT COOCTBeHHas CiIy)k0a JUAarHOCTHKU W
usMepennii. Beibop npubopHo-ananutHueckoro odecrnedenus 1t MOXJI nposezen ¢
y4eToM  TpeOOBaHMA  MaKCHUMaTbHOW  HMH()OPMATUBHOCTH  JHATHOCTUYECKHX
napamerpoB BBO mpu ontumambHoM HaOOpe HCHBITATENBHBIX M H3MEPUTEILHEIX
npubopoB u obopynoBanus. llpubopHo-aHamuTHUeCKOe obOecmeucane MOXII
10J00paHo TakK, YTO MOXKET MCIOJIB30BATHCS M B CTAITMOHAPHOM JTa00PaTOPHH.

B M®XJI peann30BaHO BBIIIOTHEHUE CIAEAYIONIUX BUOB KOHTPOJIS:

— XpomaTtorpapuueckuil = aHaauM3  JEBATH  Ta30B, pPACTBOPECHHHIX B
TpaHnc(popMaTOPHOM Maciie, MO3BOJISAIONINKN ONpPENeNUuTh 00IIee ra3ocoaepKanue s
CT, ocHauieHHbIX TUIEHOYHOW 3allUTOM, ¥ TEPMETUYHOI'O BBICOKOBOJIBTHOTO
MacCJIOHATIOJIHEHHOTO 000PY/I0BaHUS;

— XpomatorpapudecKuil aHaIN3 aHTHOKUCIUTENbHOU NPUCATKHA HOHOJT,

— Xpomarorpauueckuii aHanu3 (ypaHOBBIX IPOU3BOJHBIX;

— XpomatorpaduyecKuil aHaJIu3 BOABL;

— H3MEpEHHE BIArocoAep kKaHusl Macia JIu3IbKOMETPUIECKUM METOLIOM;

— HU3MepeHue MPOOUBHOTO HAMPSXKEHUS TPaHC(HOPMaTOPHOTO Macia;



— H3MEpEeHHe TaHICHCa yIja AMIJIEKTPUYECKUX IOTEPh TPaHC(HOPMATOPHOIro
Maca;

— U3MepeHHe MeX()a3HOro HaTsHKEeHHs TpaHc()OPMATOPHOIO Macia Ha
I'paHulle ¢ BOAOU;

—  TEMJIOBU3HUOHHBIN;

— aKyCTHYECKUMH;

— ONpEeACTICHHWE  TOPIYECTH  Tra3a W3  Ta30BhIX  pele  CUJIOBBIX
TpaHCc(hOPMAaTOPOB.

B M®XIJI peanu3oBaHa 3KCIEPTHO-AHMATHOCTUYECKA CHUCTEMA, TTO3BOJISIONIAS
Ha OCHOBE PE3YJITATOB M3MEPEHMM U HCHBITAaHWNA (OPMHUPOBATH IUAIHOCTUYECKOE
3aKJII0YCHHE B BHJIE MPOTOKOJOB [UI1 Iepefadyd Ha BEPXHHUH YPOBEHb IIO
0ecpOBOJHBIM KaHAJIaM CBSI3H.

7. PaspaGorana ¥ yCIIEIIHO HCIBITaHa Ha aBTOTPAHC(HOPMATOPE MOIIHOCTHIO
25 MBA cucrema JTUHAMUYECKON B3PBIBO3AILUTHI BBICOKOBOJIBTHOT'O
MaCJIOHAIIOJTHEHHOT'0 3JIEKTPOTEXHUUECKOro obopynoBanus (BMDO). Tlpemiokennast
CHCTEMa CYIICCTBCHHO YBEIWYMIA B3PBIBO3AIUIIEHHOCT, O0OPYIOBAHHS, YTO
TIO3BOJIIET  JIOOMTHCS  3HAYUTENILHOTO CHIDKCHHS BEPOSITHOCTH  B3DPBIBOB  IIPH
BHYTPCHHEM KOPOTKOM 3aMBIKAHHWH. Pe3ynbTaThl MUCIBITAHUN MOKA3ald, 4TO JaHHas
CHCTeMa MPEAOTBPAINACT B3PLIBHOE Pa3pyIllIeHHEe aBTOTpaHCPOpMaTopa Kak MUHUMYM
npu  SHepruu  BosueucTBMA 3 MJDK.  AKTyalbHOCTH TakoW  pa3pabOTKu
IIOATBEPIKAAETCS TEM, YTO 10 UMEIOIIENCA CTAaTUCTHUKE BEPOSTHOCTh BO3HUKHOBEHMS
IoXkapa I0oCiie B3phIBa COCTaBJISET OKONO 15 %, a ymepO OT BOZHHUKIIEro Moxapa
MOJKET Ha IIOPSANOK NPEBBIATE cTouMocTs BMOO, pa3pyiieHHOro npu B3phiBe.

Pazpaboran 0e31yroBoii MCTOYHUK HMIIYJILCHOTO JaBJICHUS, I103BOJIAIOLIMIA
uCHbIThIBATE BMOO Ha B3pbIBO3AIUIIEHHOCTD TIPH YHEPTHHU BO3AEHCTBHS 10 5 MK
0e3 mMpuMeHeHMsl yIapHbIX TeHepaTopoB. Pa3paborana meromuka ucneitanus BMDO ¢
UCIIOJIb30BAaHMEM O€3/yrOBOI0 MCTOYHUKA HMITYJIbCHOTO JaBiicHUs. [IpeanoKeHHbIH
METOJl PEKOMEHIOBAaH Il IIPOBEACHUS THUIIOBBIX HCIBITAHUH, a TAKXKe JUISI OLICHKU
pPaboTOCIOCOOHOCTH CHCTEM IMPENOTBPAICHHSI B3PhIBA M MOXKapa Bcex BuaoB BMDO,
KaK aJbTEpHATHBA CYLIECTBYIOIIEMY METOJy, OCHOBAaHHOMY HAa WHUIIMHPOBAHUHU
nyroBoro paspsga Baytpu BBO.

[To mpencraBnennoit Tematuke B 2020 romy Obuia omyOIuKoBaHa MOHOTpadus
«B3pBIB0OE30MIACHOCTD U B3pBHIBO3ALIUIICHHOCTH BBICOKOBOJIBTHOT'O
MAcCJIOHAMNOJHEHHOTO OOOPYJIOBAHUS 3JIEKTPUYECKUX CTAHLMU M IOJCTaHLHID», B
KOTOPOU IIPHUBEICHBI PE3YIbTATHl UCCAEAOBAHUMN, UCIIBITAHUI U pa3pabOTOK.

8. B 2018 romy poccuiickoil KOMIIAHHEW OCBOEHO CEPUHHOE IIPOU3BOICTBO
pazpabotanubix noptaTuBHEIX mpubopoB (IIMIT u ElchromDet) — nnauxatopos amns
OIIpeIC/ICHUsT TOPIOYSCTH Ta3a W3 Ta30BBIX pele CHIIOBBIX TpaHC(HOPMATOPOB.
[Tpubops! ABIAAIOTCS MU(PPOBEIMU U 00SCTIEUMBAIOT ONEPATUBHOCTD, 0€30IIACHOCTD M
TEXHOJIOTUIHOCTD TTOJTYYCHHS JIOCTOBEPHBIX TAHHBIX O FOPIOYECTH Ia30B U3 'a30BbIX
pene B ciydae cpabaTbiBaHus ra3oBol 3amuThl CT Ha MecTe yCTaHOBKHU.



Pexomennyercs HCIonmp30BaTh 3TH HPUOOPHL €O CIIENUATH3HUPOBAHHBIMHU
ra3oIUIOTHBIMU  IIPOOOOTOOPHUKAMH C THOKOHW 0O0OJOYKOM, H3TOTOBJICHHON W3
MHOTOCJIOMHOTO ~ MOJMMEPHOrO  Marephana,  BKIOYAIONIEr0  METaTHYECKYIO
Npocoiiky. Cpok COXpaHAeMOCTH 0TOOPaHHO MPOGHI ra3a B TaKOM Ipo6ooTGOpHHUKE
cocraBisier He MeHee 14 cyrok (yreuka Bojopona He Gonee 5 %). CepwuiiHoe
IPOU3BOJICTBO  3TUX  NPOOOOTOOPHUKOB  OCBOCHO  POCCHUMCKOM  KOMIIAaHHEH.
IIpombiniiennas SKCIIyaTanus TpoOOOTOOPHUKOB C TOPTATUBHBIMU IH(POBBIMHU
UHJIUKATOpaMH TMOKasaja MX HECOMHEHHOE MPEUMYIIECTBO IMepea TPOMO3IAKUMH H
HEIOCTaTOYHO HaJICKHBIMU B OKCILIyaTalluu Mpudbopamu, paspaboTaHasiMu 6oiee 50
J€T Ha33J, HO IPUMCEHEHHE KOTOPHIX JJs NIPOBEAEHUS OTOOpa U TPAHCHOPTUPOBKU
po0 rasa U3 ra3oBhIX pelie PeriiaMeHTHPOBaHo aercTByrommmMu HT/I,

Criefryer OTMETUTD, YTO BHEIPEHHE COBPEMEHHBIX AWArHOCTHYECKHX MPHOOPOB
B OKCIUTyaTallUOHHYIO MPAKTHKY CyOBEKTOB DJEKTPOIHEPreTHKH HAET BechbMa
HU3KUMH TemiamMu. OCHOBHOHM NIPUYMHOW TAaKOTO COCTOSHHS Jel  SABIsIeTcA
HEaKTyalbHas HOPMATUBHO-TEXHHUYECKAs JOKYMEHTAIWsA, KOTOpas K TOMY K€ He
pErIaMeHTUPYET CIIOCOO OIIPENIeTICHNs] U KPUTEPUHU TOPIOYECTH T'a3a.

B 10 Xe BpeMms i1 omepaTMBHOro orOopa mpob Ta3a M Maciua, a TakKe
OTICPaTUBHON IPOBEPKHM MOPIOYECTU T'a3a B IOJEBBIX» YCIOBHUSX TPU CpabaThIBAHUM
razopod 3ammrtel CT mpemmaraercss npuMeHeHHe Habopa Ui KOMIIJIEKCHOTO
00CIy>KMBaHUs Ta30BOM 3amUTHl CHIOBBIX TpaHchopmaropos (ELCHROM-KIT).
OTOT HabOp MOXKET ObITh MKCIONB30BaH TAKXKE IPHU IUIAHOBBIX OTOOpax mnpod
HE(PTSAHBIX NPOIYKTOB M WX CMeCed, H3OJSMIMOHHBIX JKMIKOCTEH, B TOM UHCIE
TpaHc(hOPMaTOPHOIO Macia, ra3a u3 razopbix peie CT u onerazoBoro 060py0BaHus.

Henasno poccuiickoli MHHOBAllMOHHOW KOMIIAHWEH 3aBeplieHa pa3paboTka
M(PPOBOro aBTOMATHYECKOT'0 NpHOOpa Ui H3MEpPEHHs MEK(PA3HOTO HATIKECHHS
TpaHC(OPMATOPHOI'O MACHIA M IPYTHUX U3OJISIIHOHHBIX KUAKOCTEN HA MPAHKLE C BOJON
MeTooM 00béMa kammm — «Tenznomerp-MOK». B 2025 roy ocBoeHO €ro cepuiinoe
npou3BoACTBO. IIprbop BHECEH B peecTp CPEACTB M3MEPEHHM, HO €ro BHEAPEHHUIO B
JKCIUIyaTALlMOHHYK)  MPAKTUKY CYOBEKTOB  DIEKTPOIHEPTECTHKH  IPCIATCTBYET
ycrapeswmasg HT/I, npu tom, uro Mexda3Hoe HaTsKeHUE TPaHCHOPMATOPHOI'O Maciia
Ha T'paHulle ¢ BOAOHM SBISETCS OJAHUM M3 HamOojee MHPOPMATHBHBIX WHTEIPATbHBIX
NIOKAa3aTeNIel KauecTBa Maciia, OIPEIENSIOIEro €ro pecypc.

[TepecmoTp nepedHst KOHTPOJIUPYEMBIX TTApaMETPOB M UX TPAHUYHBIX 3HAYCHUN
JOJDKHBI MPOBOJIUTHCSA HA OCHOBAHUU OMbBITA DKCIUTYaTallMd U PE3YJIHTATOB HAYYHO-
HCCIIEIOBATEIBCKUX pPabOT MO M3YYEHHIO NPOLECCOB CTAapPEHHs M Pa3pyLICHHs
BHyTpeHHerd wm3oisiiimm  BMOO. CoBpeMeHHbIE MMOAXOJbI IMO3BOJAT YHUTH OT
yCTapeBIIMX METOJOB KOHTPOJS TEXHHYECKOI'O COCTOSIHUSI, YTO IPHUBEHET K
COKpAIllEHUIO BpPEMEHHM M (PUHAHCOBBIX 3aTparT Ha IPOBEICHUE HCIBITAHUM H
MU3MEPEHUH TToKa3aTenell TeXHU4ecKoro cocrosinust BMOO.

Pazpabotka mmdpoBoro sabopatopHOro npudopa, U3MEPSIIOLIEr0 aKTUBHOCTH
BOJIBI (OTHOCHTENBHOE BIIArOCOJEP)KAHUE), HAXOIUTCA Ha 3aBepLIAOIIEH CTaIuu.
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OnHako mpencTout emé pemuTs B OOJNBIIME 337a4M: OCBOGHHE CEPHIHOTO
IPOM3BOJICTBA NPHOOPA W BHECEHHE M3MeHeHHi B orTpacieBble HTJI. AKTyalbHOCTH
pa3pabOTKH 0GOCHOBaHA TEM, YTO CPABHHTEIBHBIE DKCIEPHMEHTH 110 H3MEPEHUIO
BJIArOCOZICPKaHMs  TPAHCHOPMATOPHOTO Maclda MOKa3alM, YTO pasHHLA MEKIY
pe3yAbTaTaMU HM3MEPCHHUH €r0 BIArOCOACPKAHHSA PasIMYHBIMH METOJAAMH MOYKET
cocraButh Oonee 50 %. Ilepexon K U3MEPEHHUIO aKTUBHOCTH BOJBI (OTHOCHTEILHOTO
BJIArOCOJIEPXKAHUA) B3aMeH aOCONIOTHOTO BIArOCOMAEPKAHUSA SBISACTCS OJHUM K3
CIIOCOOOB  TIOBBINIEHHS JIOCTOBEPHOCTH pE3yNbTATOB IPOBOMUMBIX  AHAIHM30B
TpaHcpopmatoproro Macna. Kpome Toro, pesynmbTaThl TakuX J1aGOpaTOPHBIX
M3MEPEHNH MOXHO HAINPSIMYI0 CPaBHMBATh C Pe3yJIbTATAMH, IIONYYAEMBIMU TIPH
MOHHUTOPUHIE BIAXKHOCTU Macna nocpeacrsoMm ACIM. Otumu daxtamu omnpeeneHa
HEeOOXOAUMOCTh BHECEHUSI U3MeHeHui B otpaciessie HT 1.

B pamkax HHOKP B Texkymem roiy CcO31aHO OTEYECTBEHHOE IU(POBOES
YCTPOKCTBO HENMPEPHIBHOTO KOHTPOJIA BIAXHOCTH BHYTPEHHEN M30MALUM (OyMaxHas
u wmacnsHas) BMDO. VcerpoicTBO u3MepsieT BIaXKHOCTh OYMaKHOH H30JSIITHM
«IIpAMBIM»  METOJIOM, @  BJI@KHOCTb  TpaHCHOPMATOPHOTO  Macma  —
AVDJIEKOMETPUYCCKUM METOAOM M IE€pPeNa€T pesynbTaThl m3Mmepennit B ACY TII
5HeprooObekTa. Pa3paboTka HAaXOAWTCS Ha 3aBepiuaromiedl cTaguu. AKTyalbHOCTB
5TOM pa3pabOTKM 3aKJII0YaeTcs B TOM, 4ro gaxe ecam CT OCHAIIEH cHCTEMOi
MOHUTOPUHIA BII&JKHOCTM Macja, OJTO HE TMO3BOJSET C BBHICOKOH CTENEHBIO
JAOCTOBEPHOCTH PpACCUUTATh BIAKHOCTh OyMasKHOM H3OISIUH, T.K. TaKOW pacyer
OCHOBAaH Ha PAaBHOBECHOM pacIpelElIeHMH BOABI B CHCTEME «TpaHCHOPMATOPHOE
Macio — OymaxHas m3onsanus». B padoraromem ke CT paBHOBecue BO BHYTpeHHei
M30JLIIMN  TPAKTUYECKH HE JOCTIKMMO. FckmroueHne ommbOOK Tpu  mepecuére
BO3MOXKHO B CIyYae H3MEPEHHS BIAKHOCTH HEMNOCPEACTBEHHO OyMa)KHOM H30JIALHAU
«IpsAMBIMY - MeToaoM. CrenyromuM ImaroM B pa3BUTHE METOMMKH  OLIEHKH
BIarOCOJICPXKAHUS BHYTpPEHHEW wusoisinuu BMOO Mmoxer OBITh  OmpejeiicHue
CYMMapHOT'0 KOJHYECTBA BOJBI U YYET €€ MUIPALUU B CUCTEME «TPaHCHOPMATOPHOE
Macmo — OyMakHas M30JAMUA» JUIA TOBBILICHHUS JOCTOBEPHOCTH OIPEACICHUSL
BIArocoaAepxkanus Oymaxkaou usossiua BMDO.

9. O0ocHOBaHO, YTO AUATHOCTHYECKOE O0ECICUCHUE IIEKTPOIHEPIETHUECKOM
OTpaciid IPUMEHUTEIBHO K BBICOKOBOJBTHOMY 000PYIOBAaHUIO OyAET pa3BUBATLCS IO
CIIENYIOIIUM TPEM OCHOBHBIM HAIIPABIEHUSIM: PACIIMPEHUE MEPEUHS MCIIOIB3YEMBIX
(U3NYECKNX M XUMHUYECKUX METOJOB, TPHUMEHEHHE HWHTE/UIEKTYAIbHBIX CHCTEM
aHaJM3a JaHHBIX, a TakKe (POPMUPOBAHHE ITUPPOBBIX MIATHOPM.

B o0cy:xaenun qoKJIaAa M NPEHUsIX BbICTYIHJIIN:

Bopotauukuit B.9. (AO «Poccern Hayuno-texanmueckuii neHtpy), Hluxun B.A.
(®I'bOY BO «HHUY MDBWN»), Xoamun A.B. (AO «T3CCy), Typanun E.B.
(AO «Texnuueckass uncnekuus EO3Cy), WUmomun I1.B. (OI'BYH «MHOUM PAH»,
HIT «<HTC E3Cy).



Boporuuuxuii B.J. — 'mapasii nayunsii corpymauk AO «HTI] ®CK EDCy,
I.T.H., Ipodeccop.

OOparwyr BHUMaHHWE, 9YTO B COOTBETCTBMH C 3asBICHHON TeMOH B
IPENCTABIICHHOM  JIOKJIaJ¢ HE pacCMaTPUBAJIMCh  BOIPOCH, CBA3aHHBIE C
OCOOCHHOCTAMH JMArHOCTHPOBAHHS KaGeJbHBIX JIMHUNA M 0GOPYHOBAHMS KIACCOM
HanpspkeHust 6—10 kB, koTophle Takxke OTHOCATCS K PacHpelelUTENIBHBIM CETAM.
pencraisiercs 1enecoo6pasHbIM COKPAaTHTh TeMy JOKJIaa 0 PaccMaTpPHBACMOTO
BBICOKOBOJILTHOI'O MACIIOHAIOJHEHHOTO 3JIEKTPOTEXHUY €CKOTO 000PYIOBaHNUS.

Obparun BHMMaHHe Ha HEOOXOMMMOCTb (OJIEE MOJAPOGHO PACKPHITh TEPMUH
«H(pPOBOY JBOMHMKY, TaK KaK IPEJCTABICHHBIA B JOKIAAe «(BUBNKO-XUMUUECKUIL
00pas» SIBIAETCS JHMINb YacThiO IMOJHOLEHHOIO HU(PPOBOrO JBOWHMKA, KOTOPBIN
JOJDKEH BKJIFOYATh B c€0s MaTEMAaTHIECKYHO U IIUPPOBYIO MOJIEb.

Otmernn, 4TO VI CO3MAHHUA IOJHOLECHHO (GYHKIMOHUPYIONIETo IH(pPOBOro
JBOWHHMKA HaIW4YMe B HEM JIMIIb OJHOW MarTeMaTH4eCKOll MOJENH HeI0CTaTOYHO.
HeoOXomuMmpl  Takke HMCTOYHHKH —OINEPATMBHOM MH(OPMAIME O TEXHHYECKOM
COCTOSHUM O0OpY/IOBaHMS ¥ aIrOPUTMbI OOPAabOTKH JIAHHBIX, KOTOpHIE OYIyT
(GopMHpPOBaThL pelIeHNs 110 BEISBICHHBIM M Pa3BHBAIOIIUMCS e eKTaM.

OOparun  BHUMaHHWE, 4YTO IPOLECC Iepexoga OT TIIyOOKOro —aHamm3a
TEXHUYECKOT'O COCTOSIHUS BBICOKOBOJIBTHOIO 00OPYZAOBAHMS U €r0 MPOTHO3UPOBAHKS K
HETIOCPE/ICTBEHHOMY IPUHATHIO YIPAaBIECHUYSCKUX PEIICHHM Ha JTOW 0a3ze JOJKeH
pean30BBIBATHCS TIOITAITHO.

IInxun B.A. — 3aenyrommuii HayuHoW maGoparopueidl «OnTumu3zais u
ABTOMATHU3AlMs DHEPIeTHYSCKUX M TeXHOoJorudeckux cucrem» PI'bOY BO HUY
«MDBWy», K.T.H., TOIEHT.

OGpaTun BHUMaHUE, YTO B YCIOBUSX IEPEX0Ja K CO3AHMIO MHTEIIEKTY albHBIX
JIIEKTPOIHEPT €TUYECKUX CUCTEM BOTIPOC dbopMupoBaHUs KOPPEKTHO
(QyHKIMOHMPYIONIMX HU(PPOBIX JBOMHUKOB IIPEICTABISIET 0COOYIO aKTYaIbHOCT.

XoyyauH A.B. — I'enepanbubiii nupexktop AO «TOCCx», K.5.H.

OGparuy BHUMaHUE HA 3HAYUTEIBHBIC MEPCIEKTUBBI MPUMEHEHUs LU(PPOBBIX
JNBOMHUKOB B PaCHpPEEIUTENbHBIX CETIX NMPU KAYECTBCHHOM YBEIMUCHHH IaTYHMKOB
TEXHUYECKOT'0 COCTOSIHUSA 3JIEKTPOOOOPYTOBAHMSI.

Typanun E.B. — 3amecturens AuUpeKTOpa MO ayJauTy SJIEKTPUUECKHX CeTed
AO «Texunueckas uncnekuust E9Cy.

OtmeTwii, 4YTO OJHOM U3 TJaBHBIX 33724 CYyOBEKTOB 3JIEKTPOIHEPTETHKH,
OCYIIECTBIIAIOIINX  OKCIUTyaTallui0 BBICOKOBOJBTHOTO OOOPYIOBAHUSA, SIBIISICTCS
MoJJIep>KaHue ero B paboueM u 0Oe3aBapuilHOM COCTOSHHUU, OCOOEHHO KOT/Ia CPOK
sKcIuryaranuu gocruraet 40 ser u doree.

OOparun BHMMaHHWE, 4TO ToONOoKeHU#N aerctByrommx HTJl mo skcmryaranuu
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BBICOKOBOJIBTHOTO 00OPYJOBaHMS HEJOCTATOYHO IS CTapeloNlero Tapka. B ciywae
BBIABIICHHS ~ CPEACTBAMH  MOHMTOPMHIa W JUArHOCTHMKHA  IIOBBIIICHHOTO
BJIATOCONICPKAHNUA B TPaHC(POPMATOPHOM Macie CHIOBOrO TpaHc(opMmaTopa ero
NPOCTOM 3aMEHBI HEJOCTATOYHO U TpeOyeTcs CTaBUTh CHIIOBOM TpaHcdopmarop Ha
YYALIEHHBIH KOHTPOJb  (HENpPEePhIBHBIN MOHHTOPUHT), 4YTOOBI HE JIOMYCTHTH
TEXHOJIOTMMECKOrO  HapylleHus B Oynymiem, ofHako jedicrBytomumu  HTJL
TIPOBE/ICHUE TOJI0OHBIX MEPOIIPUATHH HE MPEY CMOTPEHEL.

OTtMmernn, YTO MakCHMalbHBIH 3(PQGEKT B NOAJEPKAHUM HAACKHON U
Oecriepe6oiiHoi PabOTHI ATEKTPOCETEBOTO KOMITIEKCA BO3MOKHO JOCTHYb TONBKO B
TECHOM  B3aUMOJACHCTBUM MEXIy OKCIUTyaTallUOHHBIM IIEPCOHATIOM CYOBEKTOB
DIIEKTPOIHEPTCTUKH ¥ YYEHBIMU B JTAHHOW HAYYHOM 00JIaCTH.

Warommn TI.B. — Tlpencenmatens cekipn «ACPD u PDPy», pykoBomuTeis
LleHTpa HHTEIUIEKTYalbHbIX DTEKTPOIHEPIeTUUECKUX CHCTEM U PACIIPEICICHHOMN
snepretukn OPI'BYH «MHCcTUTYT 3HepreTrueckux uccnenosanuii PAHy, 1.7.H.

OOGpatun BHUMaHHE, YTO MHOTHE M3 IIPEACTABICHHBIX B JIOKJIAJE TEXHUUYECKUX
peLICHHH YK€ HAaXOAATCA B  ONBITHO-IIPOMBINUICHHOM WM  [POMBIILICHHOM
OKCILIyaTalUH, YTO TIOATBEPIKAACT UX HOJHYH NOTOBHOCTh K IIHPOKOMY BHEPEHHIO.

OTmerwi, 9T0 1 CO3aHus MONHOLEHHOTO L(GpPOBOro MBOMHMKA, HAPHUMED,
CHIIOBOTO TpaHc(opMaTopa, HEOOXOMMO OOBEIMHUTh MIUPOKUI KPYT CHEIHAIHCTOBR
B CMEXHBIX 00JIACTSIX, B CBSI3U C DTUM IIEHHOCTH npoBouMbIx 3aceganuii HTC EDC
OCOOEHHO BENMKO, TaK KaK IIO3BOJSET OOBEJAUHUTH YUYEHBIX C Pa3IUIHBIMU
NpoQUIIMU HAYYHBIX HCCIIEN0BAHUIA.

Ormerun, 9T0 >(QPEKTUBHOE pPAa3BUTHE COBPEMEHHON JIIEKTPOIHEPTeTHKH
HEBO3MOKHO 0€3 TECHOTO B3aMMOJICHCTBHs HAy4HO-TEXHHYECKOTO COOOIIecTBa M
CyOBEKTOB DJIEKTPOIHEPTETUKH, dKCILTyaTupyromux BMDO. Jlrobble nepcrneKTHBHbIE
Hay4YHblE€ Pa3pabOTKH, METONbl JHATHOCTHKM M TEXHUYECKHE PEIIEHHS CIIOCOOHBI
IPUHOCUTD PEaIbHYIO IOJIB3Y TOJIBKO TOTAA, KOTA CYLIECTBYET 3aUHTEPECOBAHHOCTD
B MX IIPAKTUYCCKOM BHEIPEHUH CO CTOPOHBI CyOBEKTOB JIEKTPOIHEPreTHKU. MMeHHo
SKCILIYaTUPYIOIIME OpraHU3aluy, 00sanast rIyOOKHM TOHMMAaHUEM CYIECTBYIOLIUX
npoOaeM M OIKCIUIyaTallMOHHBIX  OTPAHUYCHHH, CHOOCOOHBI  (hOPMYIMPOBAThH
aKTyaJIbHBIC 3a/1a41 U 00ecIIeYnBaTh BHEAPCHHUE PE3YIbTATOB HAYYHBIX UCCIIEN0BAHMMA
B PCAIBHYIO NTPOU3BOJICTBEHHYIO IEATENBHOCTD.

3aciyliaB BBICTYIUIEHUS DKCIEPTOB IO pPe3ysibTaTaM JUCKYCCHU COBMECTHOE
3aceganue Cekuu «AKTHBHBIE CHUCTEMBl pacHpeleleHus JIIEKTPOIHEPTUU U
pacupenenenasie dHepreruueckue pecypeb» HII «HTC E2C» m Cekuum 1o
npoonemam HTII B »sHepreruke Hayunoro coBera PAH 1o cucremasM
UCCIIC/IOBAHUSM B DHEPTreTUKE 0TMeYaeT:

1. Bozpacranue poiu AUArHOCTUKA B YCJIOBHUSIX PHUCK-OPHUEHTUPOBAHHOIO
nojaxoaa K OOCIYXKHMBAaHUIO BBICOKOBOJBTHOIO oOopynoBaHus. [lns cHuxXeHHs
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BEPOATHOCTH OTKa30B OOOPYNOBAaHMA M ITIOCHCACTBHH WX IPOABICHHA HEOOXOINMO,
4TOOBI AMArHOCTUYECKOE (METOIMUYECKOE M NPHOOPHO-aHATHTHYECKOE) 00eceTenne
13 CPEICTBA KOHTPOJIA MEPEIIIO B 3JIEMEHT CUCTEMBI YIPABICHUS PUCKAMHU.

2. Pa3zButne JUarHOCTUYECKOTO obecrieueHus 3JEKTPOIHEPTETUKHU
NPUMEHUTEILHO K BBICOKOBOJIBTHOMY OOOPY/IOBAHHIO BHAMTCSA [0 CIEAYIOIIUM
OCHOBHBIM HAIPABICHUAM: PACHIMPEHUE IIEPEYHS MCIIONB3YEMBIX (PHU3MYECKUX H
XUMUYECKUX METOJ0B, NPUMCHCHHE MHTEIUIEKTYyalbHBIX CHCTEM aHAllM3a JAHHBIX, a
TaKxke (popMupoBaHue HHOPOBHIX MIATGOPM.

3. [lngd  janbHEWIIEro  pasBUTHMSA  JUMArHOCTHYECKOTO  OOecIedeHus
BBICOKOBOJIBTHOT'O 000PYI0BaHMs MPECTABIETCS [1EIeCO00pasHbIM (OPMUPOBAHIIE
KOMIUICKCHOW ~ OTpPAcieBOM HPOrpaMMbl HpobieMHO-oprenTHpoBaHnHbx  HIOKP,
BKJTIOYAIOIIUN TaK)Ke IOHUCKOBbIe pabotel. IIpu dTom BhimonHenne OKP momkuo
3aBEPIIATHCS [IOCTAHOBKOH Ha CEPUMHOE NPOHU3BOJCTBO C YUYETOM IOTPEOHOCTH,
copMUPOBAHHOH Ha CTAPTE IPOEKTA.

4. Bce TIIpeiCTaBICHHBIC MPOEKTHI SABIAIOTCS HHHOBAIIMOHHBIMA M B
MaKCUMAQJIBHOW  CTENIEHM  OPUCHTHUPOBAHBI HAa  IPUMEHEHHE  OTEYECTBEHHBIX
KOMITICKTYIOIIMX W MAaTEpHAJIOB, YTO YKJIAJBIBAETCS B HpOBO,Z[HMyIO IIOJIUTUKY
UMIIOPTO3aMEIIEHHS B SJIEKTPOIHEPTETUUECKOUN OTPACIIH.

Coemectnoe 3acenanme Cekuumu «AKTHBHBIE CHCTEMBI  PAacCIpeeIeHHUs
DJIIEKTPOHEPTUU U pacnpejieneHuble sHepretnueckue pecypces» HIT «HTC EDC» n
Cexumu mo npobiaemam HTII B sHepreruke Hayunoro cosera PAH mo cucreMHBIM
HCCIIEOBAHUAM B JHEPI€TUKE PelIuio:

I. PexkoMeHIoBaTh aBTOpPaM MPOJOJDKUTH HCCIEAOBAHUA 110 PA3BUTHIO
HaIPaBJIEHU PEHTIeHOrpaduy NPUMEHUTEIBHO K BRICOKOBOJILTHOMY 000pYIOBaHUIO,
KaK TICPCIICKTHBHOTO METOJAa OIIEPAaTUBHOIO KOHTPOJS TEXHUYECKOI'O COCTOSHUS
BHYTPEHHHUX 3JEMEHTOB KOHCTPYKIMM Ha MECTE €ro YCTaHOBKM 0e3 pa3bopku, ¢
TOCIEAYIOIKMM HCIIOIb30BAHUEM IIOJYYEHHBIX PE3YyJNbTATOB TSI HYXI KOMIIAHHI
DIEKTPOIHEPTETUYECKOU OTPACITH.

2. PexoMeHnoBaTh aBTOpaM MPOJODKUTH PaOdOTHI MO HAOOPY CTATHCTUYECKHX
HaHHBIX II0 COJECPKAHHMIO XMMHMYECKHUX MApKEpPOB CTAPEHUS B TPaHCPOPMATOPHOM
Macie U3 000pyAOBaHUS, HAXO/SIIEIOCsS B MPOMBIILIICHHON DKCIUIyATAI[MH, B IEIAX
pasBUTUA M BHEAPEHUSA HHHOBAILMOHHBIX METOAMK OLEHKHA CTENEHU CTapeHHS
BHYTPEHHEN H30JILHAU CHUIIOBBIX TPAaHC(HOPMATOPOB B HKCILUIYATAMOHHYIO MPAKTHKY
BIEKTPOIHEPTETUYECKUX KOMITAHUM.

3. TlognmepxaTh WHUIMATHBY 10 Pa3pabOTKe OTAEIBHBIX 00pa3zoB MU(POBHIX
JBOWHHUKOB DJIEKTPOIHEPT ETUUECKOTO 000PYIOBAHUS C MTOCIEAYIOMINM 00beTUHEHUEM
uX Ha MyJabTUU3MYecKor HUPPOBOM MmiIaTdhopMe AId KOMIUIEKCHOM OIEHKH U
ITPOTHO3UPOBAHUS TEXHUYECKOT'O COCTOSIHUSI BBICOKOBOJIBTHOI'O 000PYIOBaHUS.

4. OmnpenenuTs B KayeCTBE NPHOPUTETHOM 3amady IO CHUCTEMaTH3aluu H
YTOYHCHHIO TEXHUYECKHMX TpeOOBaHWI K  aBTOMAaTH3UPOBAaHHBIM  CHCTEMam
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AUATHOCTUYECKOTO MOHMTOPHHIA C YYETOM IEPCHEKTUBBI PAa3BUTHS OTE€YECTBEHHOI
KOMIIOHCHTHON 0a3bl, PaCIIMPEHMs TIEPeYHs KOHTPOJIMPYEMBIX B HEIIPEPHIBHOM
peXnMe apaMeTpoB 000pyIOBAHUS U aJITOPUTMOB 0OPaOOTKHU JAHHBIX.

5. PexomenyoBate aBTOpaM MHPOJOIDKAUTH HCCIENOBAHMS U pa3pabOTKH B
HalpaBJICHUM COBCPINEHCTBOBAHMS Ta30BOM 3alUTHI CHJIOBBIX TPaHC()OPMATOPOB B
9acTH JIOIIOJHEHHs Ta30BOTO pejle JUarHOCTHYECKUMHU (YHKIUSAMH, TAKUMU Kak
aBTOMATUYECKOE OMpeiesieHne 00beMa U FOPIOYECTH CKOMUBIIET0CS B PEJIe Iasa.

6. OnoOpuTh NpPe/UIOKEHHBIN B JOKJIa/e MOAXO0N K MPHMEHEHUI0 MOOHIIbHBIX
(pU3MKO-XMMUYECKHX — 1abopaTopuif, Kak NpPOMEKYTOYHOTO  PEIICHHS MEKIY
CTallMOHAPHBIMU IIPOU3BOJICTBEHHBIMU Ta00paTOPHUSIMH u CHUCTEMaMHU
JUArHOCTHYECKOI0O MOHUTOPHHTA.

7. PekoMeHIoBaTh aBTOPaM IIPOJIOJDKHTE PabOTHI B HANPaBAEHHH MOBBIIICHUS
B3PBIBO3AIIUIIEHHOCTH MACIOHAIIOTHEHHOT0 000PYI0BaHHS KJIacCOB HampskeHus 10-
750 kB, B TOM 4mcIie B HANPaBICHUH CO3/aHUs 00Pa30B s UPPOBBIX TBOHHUKOB.

8. PexomennoBarth  cyOBEKTAM  JJICKTPOSHEPIeTHKM IPH  pa3paboTKe
Texnuyeckux 3afganui Ha HHWOKP npenmycmatpusare axtyanmsarmioo HTJ (mpu
HEeOOXOAMMOCTH), a B 3aKIIOYUTEIbHBIA JTanm BKIIOYATh PabOTHI [0 MOCTAHOBKE
pa3pabOTaHHOTO U3/EITHsI HA IPOU3BOICTBO.

9. PexkoMeHZOBaTh CyOBEKTaM JJIEKTPOIHEPTETUKH AKTUBHEE OPraHU3OBBIBATH
BHEJPEHUE HHHOBAIMOHHBIX OTEYCCTBEHHBIX HW3JIEIHH B CBOIO JKCILTYaTAI[MOHHYIO
IPAaKTUKY, CEPUHHOE IIPOU3BOJICTBO KOTOPHIX YK€ OCBOEHO.

C 3aK/IIOYUTENBHBIM CIOBOM BBICTYIIHUI TPEACENAaTeNh CEKIUH «AKTHBHBIC
CUCTeMBI PAaCIpeACICHUsT DJIEKTPOSHEPIMH M PACIpeeNICHHbIC JHEPreTHYECKUE
pecypce»  HII  «HTC E3C», pyxoBogurtens ILleHTpa HHTENIEKTYanbHBIX
JJIEKTPOIHEPIreTHICCKUX CHUCTeM U pacmupeaenennoil onepretuku ®I'BYH «UucTutyT
sHepreTuueckux uccnenaosannii PAHy, n.1.1. Umomun I1.B., B K0TOpoM oTMeTHI, 4TO
B HACTOsAIIEE BpPEMs DIEKTPOIHEPreTUYECKUNW KOMIUICKC CTpPaHbl CTAJKHUBAETCS C
HEU30EXKHBIM  MPOIECCOM  MO3TamHOro  crapenus BMDO, ocobeHHO B
pacupelenuTeNbHBIX — CeTAX,  IJe  TeMIbl  OOHOBIIGHHSI  3JICKTPOCETEBOM
UH(PaCTPYKTyphl OCTAIOTCS HENOCTATOYHBIMU. OrpaHUYEHHOCTh HHBECTUIMOHHBIX
pecypcoB W HEOOXOAMMOCTb CAEP)KUBAHUS TEMIIA pPOCTa TapU(PHONH HArpy3KH Ha
norpedureneil TpeOyroT moucka 3(PQPEKTHBHBIX W OJHOBPEMEHHO JKOHOMHYECKU
00OCHOBaHHBIX TEXHHYECKHX peleHHd. B 3TUX YCIOBHSIX 0COOYH 3HAYMMOCTH
IPUOOPETAIOT OTHOCUTENBHO HEAOPOrHe M OBICTPO BHENPsiEMbIE HAYUYHO-TEXHHYECKHE
pa3paboTKH, CIIOCOOHBIE MOBBICUTh HAJEKHOCTh (DYHKIIMOHUPOBAHUS HAXOSIIET0Cs B
skcrutyarauun BMOO u npoamute cpok ero ciayxk0si. KpaitHe BaxHO B HacTosIIIee
BpeMsl aKTUBH3UPOBATH COTPYIHUYECTBO MEXKIY CYOBEKTaMH 3JIEKTPOIHEPTETUKH,
skciyatupytronumu - BMOO, W HaydYHBIMU. OpraHU3AIMSIMU, BBIMOJHSIIOMIMMEI
HUOKP orpacineBoro 3HaueHus, € LEIb0 OOMEHAa ONBITOM, IPaKTHYECKOIO
BHEAPEHUS anpOOMPOBAHHBIX TEXHUYECKUX DPELICHUN, a TakKe COBMECTHOW pabOThHI
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Han HoBeiMEM HUOKP wu npoekramu. DTO MO3BONMT 0OECEUHTH YCTOHYHBOE
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