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MeToabl oOHapyXeHUs n 60pbLObI C KOPOHHbLIMU pa3pagamMm
Ha BbICOKOBOJIbTHOM 060pyA0BaHUM

Kaxxnas orpacib NpOMBIIIIEHHOCTH TpeOyeT KOHTPOJIA KauyecTBa MaTEpHUaJIOB,
JeTaJied ¥ TOTOBOW MPOAyKIHMH. B 007aCTH AHEPTreTUKH ATOT ACHEKT CTAHOBUTCS
OCOOEHHO BaXHBIM, IIOCKOJbKY CBOEBPEMEHHO HE IMpOBeACHHAS JIUAarHOCTUKA
O0OBEKTOB MOXXET CTaTh MPUYUHOM MOBPEXKICHUS Y3J0B 3JIEKTPOOOOPYIOBAHMUS,
HapylIeHUs Ipolecca Neperayu dJIEKTPOIHEPIuH, a TAKKE MPUBECTU K aBApUITHOM
cutyaniui. Tak Kak OOJIBIIMHCTBO 3JIEMEHTOB JJIEKTPOOOOPYIOBaHUSA OOBIYHO
HaxOJATCS TOJ HANPSHKEHUEM B XOJI€ AKCIUTyaTalli, KOHTPOJIb MOJOOHBIX CHUCTEM
BO3MOKHO BBITMOJHUTh TOJBKO JUCTAHIIMOHHO. /[aHHAs 3aaya MOXKET ObITh pelieHa
C MTOMOUIBIO AJIEKTPOHHO-ONTHYECKOTO METO/IA KOHTPOJISL, IPU peaIM3allui KOTOPOTro
WH)KEHEP, OTBETCTBEHHBIM 3a KOHTPOJb KayeCTBA M JKCIUTyaTalluM OOOpYyJOBaHUS,
MIPOBOJIUT UCCJIEIOBAHNUE HA HATUYKE JIS(HEKTOB U KOPOHHBIX Pa3psI0B.

KoponHsill paspsin — TUn ra3oBOrO paspsia, KOTOPbIM BO3HHUKAET B PE3KO
HEOJHOPOJHBIX JJIEKTPUUECKUX TMOJSAX DJIEKTPOJOB CO 3HAYUTEIHLHONW KPHUBHU3HOM
MMOBEPXHOCTU (HANpUMEp, HAa OCTPBIX YIJiaX COEAUHUTEIbHBIX 3JIEMEHTOB WIIU
TOHKMX TMpoBoAax). Ilpu oOueHb BBICOKMX 3HAYCHUSAX  HAMPSKEHHOCTH
HEOJHOPOHOTO JIEKTPUUYECKOTO MOJISI U OTHOCUTEIBHO BBICOKOM JIABJIICHUH BO3/IyXa
BOKPYT 3JIEKTPOOOOPYIOBAHMS BO3HUKAET XapaKTEPHOE CBEUYCHHE, HATIOMUHAIOIIEE
no (opMe KOpoHY (3TUM OOYCIOBJIEHO Ha3BaHHWE THUIA pa3psiga), KOTOPOE MOKHO
YBUJIETHh J1a’)K€ HEBOOPYKEHHBIM TJ1a30M. BU3yanbHOE MpPOSBICHUE TAKOrO SBJICHUS
JNEMOHCTPUPYET PUCYHOK 1.

Bo3HuKHOBEHHE KOPOHHOTO paspsia (U3UUECKH OOBICHSIETCS CIIECTYIOIINM
obpazom. Korma wmosekyna Bo3Ayxa MPOU3BOJIBLHO HMOHUBHPYETCS, BO3HUKACT
AJNIEKTPOH, KOTOPBIA YCKOPSIETCS B DIEKTPUUYECKOM II0JIE BO3JE OCTPOrO Kpas
00BeKTa. DTOT JEKTPOH MPUOOPETAET NOCTATOUHO PHEPTHH, YTOOBI MPU BCTPEUE CO

CIEAYIOIIEd MOJIEKYJIOW BO3lyXa HOHM3UpPOBAaTh €€, KaKk pe3ysibTaT, CHOBA
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MOSIBIISIETCST HOBBIA  DJIEKTpOH. Bo3HWKaeT maBUHHBIA 3(PPEKT M KOJUIECTBO
JNBIDKYIIUXCS B AJIEKTPUYECKOM TIOJN€ PSAOM C OCTPbIMH yriaMu OOBEKTa

3aPAKCHHBIX YaCTHUI] SKCIIOHCHIUAJIBHO YBCIIMYUBACTCS [1]

Puc. 1. KOpOHHBIC pa3pAaAbl Ha 3allIUTHBIX 3JICMCHTAX BBICOKOBOJIbTHOM BOSIIYHIHOﬁ

JIMHUY 3JIeKTponepenayu ¢ Hanpsbkernuem oonee 500 kB

[To aHamoruy ¢ TOJOXKHUTEIBHBIM WM OTPHUIATEIBHBIM JJICKTpOJAaMHU (aHOA H
KaToJl COOTBETCTBEHHO), BBIICIISIIOT TMOJOKHUTEIBHBIM M OTPUILIATEIIBHBIM KOPOHHBIC
paspsasl. Pa3zHuIia MeXTy HUIMH COCTOUT B TOM, YTO B ciiydae mposBieHus dddexra
Ha KaToJIc HAaNpaBJIICHUWE JBWIKCHHE DJJEKTPOHOB HOHHW3AIMU Oyaer oOT
KOPOHHUPYIOIIET0 OCTPHS, TO €CThb B CTOPOHY IIOJIOKHUTEIBLHOrO 3jekTpona. Jlims
OTPUIIATEIBLHBIX KOPOHHBIX Pa3psIoB  XapaKTepHO pOBHOE cBeueHue. I[lpwu
MPOSIBICHUM KOPOHHOTO pa3psia Ha aHOJC JJICKTPOHBI HAMpaBJICHBI B CTOPOHY
OCTpOTO yTiia 00bEKTa, @ MOHBI OTTATKUBAIOTCS OT Hero. [1on0XuTenhHBIE KOPOHHBIC
pa3psabl OTJIMYAIOTCS CBOMCTBEHHBIM MM pAacCEMBAHMEM B pPa3HbIE CTOPOHBI OT
oCTpHs 0OBEKTA.

B03MOXXHOCTP BO3HMKHOBEHHUS KOPOHHBIX pa3psaoB OOYCIIOBJIEHA OOJBIITUM
KOJIMYECTBOM (paKTOPOB, HAIIPUMEP, BIAKHOCTHIO BO3/IyXa U COCTOSTHUEM H3OJISIIHH
TUHUU dJekTporepenaun. IlokazareneM HOpMaiabHOTO (YHKIIMOHUPOBAHUS IS
OOJIBIITMHCTBA BHUJOB BBICOKOBOJIBTHOTO OOOPYIOBaHUS SBJISETCS OTCYTCTBHC
KOPOHHBIX pa3psiioB. OQHAKO B clydae JUHUN AJIEKTPOIEpEaadyud U y3JI0B, KOTOPBIC
HaxoJATCSI Ha OTKPBITOM BO3AyXE, IOJHOE HCKIIOYCHHE KAKUX-THOO pa3psTHBIX

MPOIIECCOB MPOCTO HEBO3MOXXHO. Hanuume KOPOHHBIX pa3psiioB, Kak MPaBHIIO,
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YKa3bIBae€T Ha TO, YTO Ha OOBEKTE KOHTPOJS MMEIOTCS MOBPEXKACHUS, Ne(EKThI
M30JISIIIMK TIPOBOJIOB U 3JIEKTPOOOOPYAOBaHUSA, 3arpsi3HEHUE MOBEPXHOCTH, TPEIIUHBI
B KOHCTPYKIIUU U T. [I.

Kak Obuto cka3aHo BbIIIE, JAMATHOCTUKA COCTOSIHUS BBICOKOBOJBTHOTO
obopynoBaHuss 0€3 OCTaHOBKHM €ro paboThl O0OYyCIaBIMBaeT HEOOXOIUMOCTh
JTUCTAHIIMOHHOTO TPOBEACHUS HMCCIEIOBAaHUS, YTO TO3BOJSIET PEaM30BaTh
AIIEKTPOHHO-ONTUYECKUH METOJ Hepaspyllarolmiero KoHTpousd. Vcmonbs3oBaHue
TaKoro MeToJia MoJpa3yMeBaeT HEOOXOJAMMOCTb HAIWYHUS BBICOKOUYBCTBUTEIIbHOMN
MU3MEPUTENLHON TEXHUKHU, CIOCOOHON 3(h(PEKTUBHO pabOTaTh B JHEBHBIX M HOYHBIX
YCIIOBUSX, UMEIOIIEH COBPEMEHHBIE CPEICTBA KOMMYHHUKAIIUU, KOTOpasl MO3BOJSET
OCYIIECTBUTh KOJIMYECTBEHHYIO OLIEHKY IPOLECCOB (AOHKHA MPEACTAaBIATh COOOU
CEepTU(PUUUPOBAHHBIA H3MEPUTENBHBI Npubop) M obecneynuBaeT KOM(OPTHYIO
paboTy omepaTopa B TeU€HHUE NOJHOro pabouero aHd. Ha cerogHsmuuii JeHb
CYLIECTBYET PsiJi TEXHHYECKMX pa3pabOTOK, KOTOPHIE MOJHOCTHIO COOTBETCTBYIOT
MEPEYUCICHHBIM  TpeOOBaHHWSIM, B  YaCTHOCTH,  DJEKTPOHHO-ONTHYECKHE
nedekrockonbl DayCor (Ofil) u xamepst CoroCAM (Uvirco), mpeobpasyrolue
ynbTpaduoneroroe (YD) uznydeHue B BUANMOE u3o0paxenue. Mojenu, npumepamu
KOTOPBIX SIBJISIFOTCSL YCTPOMCTBA, IIOKAa3aHHbIE Ha PUCYHKE 2, OTJIMYAIOTCS
KOMIUIEKTAIMEH, CPeICTBAMH BU3yaJIM3allUU U PErucTpalui n300paxeHus, Habopom

JOTIOJTHUTENbHBIX QYHKIMHI, a TAKXKE AUANa30HOM pabOUYnX pacCTOSHUM.

Puc. 2. YapTpaduoneroBbie KOPOHHBIE KAMEPHI:

a) CoroCAM 8; 0) DayCor Superb camera
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[Ipy HaMWYMK MHOTHX TPEUMYLIECTB, MNEPEUYUCICHHBIX BBIIIE, OJAHUM W3
HanOoJiee CYIIECTBEHHBIX HEJOCTATKOB COBPEMEHHBIX Y@ KaMmep U 3JIEKTPOHHO-
ONTUYECKUX JEPEKTOCKONOB OcCTaeTcsi MX ILeHa. [lockoiabKy B Takux mpudopax
UCIIOJIB3YIOTCSL BECbMa CJOXKHBIE M JIOPOTME ONTHYECKUE CHUCTEMBI, KOTOpHIE
OCHOBaHbl Ha »JJEKTPOHHO-oNTHYECKUX IpeodpazoBarensx (DOII), B KoTopbIx
paboTa QorokaTo/1a OpueHTHpOBaHa Ha YD ranazoH ONTHYECKOTO U3ITyUEHUSI.

[Ipouenypa npoBeneHHUs] AUATHOCTUKH C MOMOIIBIO 3JEKTPOHHO-ONTHYECKOTO
ne(EeKTOCKONa MPOXOAUT HAa OCHOBE clenyromero ainroputMma. Omneparop
yCTaHaBJIMBAET NMPUOOpP Ha HYXHOM pPacCTOSSHUM OT 00bekTa KoHTpois [2]. Ilocne
3almycKka YCTPOWCTBO PErHCTpUpyeT M mpeodOpasyeT uznyueHne YD nuana3zoHa
CIIEKTpa, HCIYCKaeMOE€ OOBEKTOM, B JJIEKTPUUYECKHI CHUTHaJ, KOTOPHIH, B CBOIO
ouepesib, 00padaThIBaETCS C Y4€TOM OCOOCHHOCTEHN MPOSIBICHUSI KOPOHHBIX PA3pPsIIOB
Ha KOHKPETHOM THUIIE BBICOKOBOJIBTHOTO 00OpyaoBaHusa. OO0paboTka 3akitodyaercs B
ouudpoBke, ycwieHMu curHaia c nomompo OOIl u mepenaun mHogyyeHHOU
MH(}OpMaUU HEMOCPEACTBEHHO OMNEPATOPY WJIM HA YCTPOMCTBA XPAHEHUS JAHHBIX.
Ha ocHoBe aHanu3a mNOJy4eHHOM HMH(OpPMAIMKM OINEpaTop OIpeAesseT Haludue
KOPOHHBIX Pa3psi/ioB U AEPEKTOB Ha UCCIEAYEMOM y4acTKe 00OBEKTa KOHTPOJIA [3, 4].

Ha ceropHsamHuil 1eHb NOJHOCTHIO UCKIIIOYUTH U MPEIOTBPATUTH MOSBICHUE B
JaJIbHEHIIIEM KOPOHHBIX pa3psiioB Ha BEICOKOBOJILTHOM 00OpPY10BaHUU HEBO3MOXKHO,
OJIHAKO CYHIECTBYIOT CIOCOOBI, MO3BOJISIIOIINE CYIIECTBEHHO YMEHBUIUTh YacTOTY U
MHTEHCUBHOCTb UX MposBieHus. HanpuMep, Ha TMHUSIX 3JIEKTpoIriepeaayu, rae OYeHb
4acTO TOSIBJISIIOTCA KOPOHHBIE paspsibl, 3TO SBICHUE MOXKET NPUBECTH K
CYLIECTBEHHBIM  MOTEpPSIM  3JeKTposHepruu.  YUTtoObl  u30exarb  3TOrO,
BBICOKOBOJIbTHBIE JIMHUU Pa3JEsOT B 3aBUCUMOCTH OT YpPOBHS HANpsOKEHUS U
pacrnojararoT Ha OIPEACICHHOM OTAAJEHUHM, YTO OO0ECIEUYMBAET YMEHBIICHHUE
HaIPSDKEHHOCTH BO3JIE TPOBOJOB W IPEJOTBPAILAET BO3HUKHOBEHUE JaHHOIO
HeraTuBHOTO 3¢ dekxTa.

Eme onHuM pacnpocTpaHeHHbIM — crocoOoM  3¢h(exkTuBHON OOpbOBI  C
KOPOHHBIMH pa3psiiaMd SIBJISIETCSl YCTAHOBKAa Ha JMHHUSIX AHTUKOPOHHBIX KOJIEI,

KOTOpble (PMKCUPYIOTCA Ha TEPMHUHAIAX WJIM JPYTUX 3JIEMEHTaX BBICOKOBOJBTHOIO
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obopynoBanusi. [lomoOHble  ycTpoiicTBa  MrpalOT pojb  pacmupeaenuTenen
ANEKTPUYECKOr0 TMOJs ISl MOHMKEHUs 3HAY€HUs HANpsDKEHHOCTH HWXKE Iopora
BO3HHKHOBEHUS KOPOHBI: B UTOT'E pa3ps] MEPEHOCUTCS HA KOJbLO WIHM IOJHOCTBHIO
IIPENOTBPAIIACTCS.

Haubonee BaXHBIM SBIIIETCS CBOEBPEMEHHOE BBISBICHUE J1€()EKTOB U
KOPOHHBIX  pa3psiioB  Ha  BBICOKOBOJIBTHOM  00OopyaoBaHuu. C  MOMOIIBIO
CUCTEMATHYECKOM IIPOBEPKU B MPOLECCE DKCIUIyaTallMU M3IEIUs, WIH, Kak €€ emé
Ha3bIBAIOT, TEXHUUYECKON IUArHOCTHUKU OOBEKTa, MOXKHO OBICTPO U 3()PEKTUBHO
oOHapyXuUBaTh pa3iaudHble Ne(EKThl (B TOM YHUCIE CKPBITHIE) U KOPOHHBIE pa3psiabl
Ha PaHHUX CTAJUAX MPOSBIEHUS, YCTPAHEHUE KOTOPBIX MO3BOJIUT NPEIOTBPATHTH
3HAYUTENIbHbIE MOBPEXKACHUS Y3JI0OB 3JEKTPOOOOpPYAOBaHUS, HApYUICHUE MEperadyu
AIEKTPOIHEPT UM, BOSHUKHOBEHUE aBapUHBIX cutyanuii [5]. [lomoOHas nuarnoctuka
TaK)K€ MPEJOCTABISAET BO3MOXHOCTh I'PaMOTHO CILIAHUPOBATh MPOPHIAKTUUECKUE U
PEMOHTHBIE  pabOThl, YTO  YBEIMYUT MPOAYKTHUBHOCTb U  HAJEKHOCTb
(YHKIIMOHUPOBAHUS BEICOKOBOJIBTHOTO 000PYI0OBAHUS U SHEPTOCUCTEMBI B LIEJIOM.

DNEKTPO’HEPreTUKAa 3aHUMAET JAJIEKO HE TMOCIEAHEE MECTO B  JKU3HHU
COBpeMeHHOro oomectBa. Eciu Bompockl mepeaadyd 3JIEKTPOIHEPTUU  SIBISIOTCS
OJIHMM W3 CaMbIX BaXKHBIX AaCIIEKTOB JIaHHOM OTpacid, TO KadyecTBO
aeKTpoodopynoBaHus M d3(PGHEKTUBHOCTD €ro paboThl TaKXKE UMEIOT OUCHb BBICOKHIT
MPUOPUTET.

Koponnbsléi pa3psim mpencraBiseTr coOoil  KpaiiHe HeratuBHBIM  (hakTop
AIEKTPUYECKOM CETH M BBICOKOPEAKTUBHBIA PA3PYIIAIONIMNA DJIEKTPOI, KOTOPBIN
BIIMSIET HA MEXAHUYECKHE U AJIEKTPUUYECKUE CBOMCTBA AIEKTPOOOOpynoBaHus. Takue
paspsibl BO3HHMKAIOT MPU YACTHYHOM BJIEKTPUUYECKOM MPoOOE€ HMOHU3MPOBAHHOTO
BO3/lyXa, OKPYKAIOMIEro MPOBOAHUK C BBHICOKMM HAIPSKEHUEM, B MPHUCYTCTBHUU
HEOJHOPOJHOIO  JJIEKTPUYECKOro noyisl. VOHM3MpOBAHHBIM  BO3AYyX  MEXKIY
KOPOHHMPYIOLIIMMHU  3JEKTPOJAaMU  pa3psKaeT CEePUI0  KOPOTKHMX  MMITYJIbCOB
MIEPEMEHHOTO TOKA.

DNEeKTPOHHO-ONTHYECKUA METOJl JMAarHOCTHKM KadecTBa OO0OpYyIOBaHUS B

QJICKTPOOHCPICTUKE SABJIACTCA CaMbIM pPaCIpOCTPAaHCHHBIM THIIOM KOHTPOJIA OJIA
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OOHapy>KeHHsI KOPOHHBIX Pa3psiioB U Je(PEKTOB B DIIEKTPOCETAX, a HWHOTAA U

€IMHCTBEHHBIM CIIOCOOOM OOHApY)XEHHsS HEUCIPAaBHOCTEH U MPEIyNpeKICHUS

aBapHﬁHBIX OTKJIFOYECHUM BBICOKOBOJIBTHOTO 3JI€KTpOO60py,Z{OBaHI/ISI.

MeToauky Hepa3pylIaomero KOHTPOIs U JedEeKTOCKONHUH, MPUMEHsSIEMbIe B

C(bepe OHCPICTUKEC, C KaXKXIbIM I'OAOM COBCPIICHCTBYIOTCA. Ha CCFOI[HSIHIHI/Iﬁ JACHDb

3JICKTpOHHO-OHTI/I‘IeCKI/Iﬁ KOHTPOJIb oOecrneynBaeT BBICOKYIO IIPONU3BOJHUTCILHOCTE U

AOCTOBCPHOCTDH PC3YJIbTATOB, a4 TAKKC 0e301acHOCTh MMPOBCACHUA TUATIHOCTHUKH.
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