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SHEPrHM CTAHOBSTCS Bce Ooee AOCTYNHBIMH - HHTEUIEKTYyaldbHBIE CUETUYNKH MOTYT IIOMOYb B TIOICYETE
MOCTaBNISIEMON 3HEPruH, obOecreynBasi MPABUIbHYIO CTENEHb KOMIIEHCAIIMH U OTCIIEKUBAs MCTOYHUKH IPOOIEM,
TaKUX Kak cOOM, KOPOTKUE 3aMBIKAHUS, CKaUKH MOIIHOCTH, HeCOalaHCHPOBaHHBIE HArpy3KU M MaJICHHUE KadecTBa
3NMEKTPOo3HEPTrun. VIHTEeNIeKTyanbHble CYETYMKH TOKA YaCTO TPYJHO YCTAHOBHUTS, 3a4aCTyIO U3-3a 32)KUMOB, KOTOPbIE
JOJKHBI OBITh 3aKPETUIEHbl BOKPYT IMPOBOAHHKOB AJIsl H3MEPEHHsI TOKA - HEOOXOAUMO IMPETyCMOTPETh HECKOIBKO
PasHBIX JHAMETPOB, YTOOBI CHU3UTH PHCK TOrO, YTO AMAMETpP OKakeTcs HemoaxomsummM. biaok (100) msmepenus
NpeqHa3HauYeH Uil OJHOBPEMEHHOTO W3MEpEHMs JABYX 3HaueHMH TOKa M [BYX 3HAUCHUH HANpsDKEHUs! JMHUM
(300) snextpomepenayn ¢ TpeMs BBICOKOBOJBTHBIMM NpOBOAHMKaMH, 010K (100) M3MepeHHs COAEPKHUT TpH
JIBYXIIOJIFOCHBIX JJICKTPUYCCKHX MEKCOSTUHEHUS, KaXKI0e MEKCOCIUHEHNEe KOHDUTYPUPYETCs ISl MOAKIIOYCHHS
MEXXIY ABYMS OTIEJIbHBIMHM KOHIIAMH BBICOKOBOJIBTHBIX IIPOBOAHUKOB; IepBbii (610) u Bropoii (630) naTunku Toka,
CKOH(UTYpUPOBaHHBIC M BBINOJHEHHBIE C BOZMOXKHOCTBIO U3MEPEHHUsI TOKa 4yepe3 mepBoe MexcoenauHenue (210)
u 4epe3 TpeTbe MexcoeanHeHue (230) coorBercTBeHHO; U nepBblit (710) u Bropo#t (720) maTyMky HampsDKEHHUS,
CKOH(UTYPUPOBAHHBIC U BBHIIOJHEHHBIE C BOSMO)KHOCTBIO H3MEPEHUsI HAIPSDKEHUSI MeXK Ty 1epBbIM (210) 1 BTOpbIM
(220) mexcoenuHEHNSIMA ¥ MeXay BTOpbIM (220) u TpethbuM (230) MeXCOSqUHEHUSIMHU; U3MEPEHHE ABYX 3HAYSHUH
TOKA ¥ IBYX 3HAUCHUH HAIPsHKEHHS BBITIONHSETCS TIPH IUIABAIOIIEM IToTeHIaite. JT1ot 610k (100) n3amepeHus Moxer
OBITh yCTaHOBJIEH HEIOCPEJCTBEHHO Ha BceX Tpex (pazax MOACTAHIMM, HApUMep, ¢ COOCTBEHHBIM BHYTPEHHHM
HCTOYHHMKOM ITMTaHMs U Oe3 3azemieHus. DakTuueckue M3MEpPEeHUs BBIONHSIOTCS Mexay ¢asamu. Tok Moxer
OBITH U3MEPEH C IOMOINBIO JaTYMKa XOJUIa, MIYHTHPYIOUIEro JaTduKa, JaTdhKa TOKa C I0sScoM PoroBckoro wim
TpaHchopMaropa, HalmpuMmep TpaHC(opMaTropa TOKa C HaHOCepAeYHHKOM. HampspkeHne MoxeT OBITh M3MEpeHO
C TIOMOIIBIO JienuTeltst HanpspkeHHs. OCHOBBIBAsCh Ha BBICOKOH TOYHOCTH, YCTPOMCTBO MOXET BBINOJHATH Kak
KOMMEpYECKHH y4eT SHEepruH, TaKk U M3MEPEHUs/MOHUTOPUHT JIEKTPHYECKUX MapaMeTPOB B TEXHUYECKHUX LEJSX
(HampuMep, KadecTBO SJIEKTPO’HEPTUH, KoJeOaHWS HANpPSHKEHHS WIM ToKa). Takue OCOOCHHOCTH BaKHBI JUIS
SHEPrOCHCTEM C BEICOKUM YPOBHEM IIPOHUKHOBEHUS TIEPEMEHHBIX BO30OHOBIISIEMBIX HCTOYHHKOB YHEPTUH, TAKUX KaK
COJIHEYHAsI MJTH BeTpsSHAs yCTaHOBKA.
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ONMUCAHMUE U30OBPETEHMUS
2420-569979EA/042
BJIOK U3MEPEHUS TOKA U HATIPSI’)KEHU A

Hacrosimmee nzoOpereHne OTHOCUTCA K OJIOKY H3MEpEHHs TOKa W HANpsDKEHUs Ui
U3MEpPEeHUs] 3HAYeHUH TOKAa W HanpsDKeHUs Tpex(a3sHOH BBICOKOBOJBTHOW JIMHMU 0Oe3
MOJKJIFOUEHHS] K HEHTPaJIN WK 3a3€MJICHUIO.

Pacter moTpeOHOCT B MHTEJJIEKTYaJIbHBIX CueT4YMKax (OJ0kax u3MepeHwus) st cOopa,
o0paboTku W mepenayu BakHOW wuHpoOpMalu 00 SHEPruM B CHCTEMax Mepefadyn |
pacripeneneHusi  3JIEKTPO’HEPTMHM TOYHbIM M HaaexkHbIM  crocodom.  [IpomsBoacTso
SJIEKTPO’HEPTHUHM CTAHOBUTCS BCe Oosiee pasHOOOpA3HBIM, TIOCKOJBKY BO30OHOBJISIEMbIE
UCTOYHUKU HEPTUU CTAHOBSITCS BCEe OOJiee NOCTYMHBIMH - TPAJAHLIMOHHAS MOZAEIb HECKOJIBKHX
KPYIHBIX TNPOHM3BOAUTENEH U MHOXeCTBa mOTpeduTenel ObICTPO MEPEeXOOUT K CEeTH
MHUKPOT€HEPAaTOPOB. JTH  MHKPOTEHEpaTOpbl  JOJUKHBI  OBITH  3apErHCTPHPOBAHBI U
UHTETPUPOBAHbl B CHCTEMY - HWHTEJUIEKTYyaJbHbIE CUETUYHKA MOTYT IOMOYb B IMOJCUETE
notpebysieMoil 3Hepruu, obecrednBasi IMPABHJIBHYK CTENeHb KOMIIGHCAIIMH W OTCIEKUBAsS
UCTOYHUKHA TMpoOsieM, TakUX Kak cOOM, KOPOTKHME 3aMbIKAHHs, CKAukd MOIIHOCTH,
HecOalaHCMPOBAaHHbIE HArPYy3KM W MAJCHWE KauecTBa  SJEKTPOIHEprHH.  TeKkyuue
UHTEJUIEKTYaJIbHbIE CYETYHMKH YacTO TPYOHO YCTAHOBUTBH, YacTO H3-3a 3aKHMOB, KOTOPBIE
TOJDKHBI OBbITh 3aKpEIUIEHbl BOKPYI MPOBOJHUKOB JJIsI H3MEPEHHS TOKa - HEOOXOIUMO
NPEAYCMOTPETh HECKOJIBKO PAa3HbIX JWAMETPOB, YTOOBI CHU3UTh PUCK TOTO, YTO JIHUAMETP
okaxeTcs HemoaxomaummM. Kpome TOro, COBpeMEHHblE WHTEIUIEKTyalbHbIE CUETYHKH,
UCTIONB3YIOIINE 3KUMBI, 4aCTO UMEIOT NMPOoOsIeMBbl ¢ U30IsALued Mexxay (pasamu u mpobiemsl ¢
0€301MacHOCTBIO.

AJNbTepHATUBHbBIE PELICHUs U BBIIOJHEHHs W3MepeHUuH TpeOyIOT yCTaHOBKM Habopa
AOMOJIHUTEIBHOTO 000PYAOBAHNS, BKIIFOUAIOIIETo B ce0s TpaHC(HOPMATOPBI TOKA U HANPSKEHUS,
nepea WHTEJUIEKTYaJIbHBIMH CUETUHKAMHU JUI CMATYEHUS TEXHOJOTUYECKUX OTPaHUYEHUH.
Ouenp OONBIIOE KOJHMUECTBO PACTIPEACTUTEIbHBIX CUCTEM, OCOOSHHO B THAMAa30HE CPEITHEro M
BbICOKOTO HampspkeHust oT 6/10 kB no 50 kB, o3Ha4daeT, 4TO CTOMMOCTb CHUCTEM H3MEPEHUSI
SIBJIIETCSI OCHOBHBIM TNPETSITCTBUEM TSI BHEAPEHHS STOH MOJIE3HON TEXHOJIOTHH.

3anadeii HACTOSIIEro N300pPETEHUs SBISIETCS. CO3JaHUE HOBOTO OJIOKA M3MEPEHUs TOKA U
HANpPSDKEHUs, B KOTOPOM YCTPAaHEHBbI HENOCTATKH, OMUCAHHBIC BbIE. B yacTHOCTH, 3amadeit
HACTOSIIIEro N300PETEeHNUs SBIISIETCA CO3aHIe HOBOTO OJIOKa M3MEPEHUs] TOKA U HANPSDKEHHS, B
KOTOPOM HE UCTIONB3YIOTCS 3a’KUMBI JUJIs TOAKJIIOYEHUS K JIMHUH 3JIEKTPONIEpeaayu.

brok m3mepenus npegHa3sHaueH Uit OTHOBPEMEHHOTO H3MEPEHUs IBYX 3HAUEHHUH TOKa U
ABYX 3HAYEHHH HANPSDKEHUS JIMHUU 3JIEKTPONEpenayy, JIMHHS 3JIEKTPOIepeaadn BKIIOYAET B
ceOs1 TepBblid, BTOPOH M TPETUH BBICOKOBOJIBTHBIA TNPOBOAHMK, CKOH(PUTYPHPOBAHHBIE C
BO3MOXKHOCTBIO oOecrieueHus Tpex(a3HOro MuTaHus, OJIOK U3MEPEHNUs BKIIOUAeT B ceOst epBoe,
BTOPOE€ U TPETbE JBYXIIOJNIOCHBIE 3JIEKTPUYECKHE MEXCOEAMHEHUs, TMPHYeM KaxKIoe
MEXCOEUHEHNE CKOHPUIYPUPOBAHO C BO3MOJKHOCTBKO TIOAKJIOUEHHS] MEXKOYy JBYMs

OTACJIbHBIMHU KOHLAMH TII€PBOIro, BTOPOro MU TPETHETO BbLICOKOBOJIBTHBIX MPOBOAHHUKOB



COOTBETCTBEHHO, IPUYEM JIBA MOJIFOCA KAJKAOTO 3JIEKTPUUECKOTO MEKCOETUHEHNUS 3JIEKTPUYECKU
COEAMHEHBbl JPyr C JAPYroM; MEpBbIH M BTOPOH MAATYMKH TOKA, CKOH(UIYPUPOBAHHBIE U
BBITNIOJTHEHHBIE C BO3MOXKHOCTBIO U3MEPEHHUs TOKA Uepe3 NepBoe MEXCOEANHEHNUE U Yepe3 TPEThe
MEXCOEAVNHEHHEe COOTBETCTBEHHO, M MEpBbIi W  BTOPOM  JATUMKU  HAMpPSKEHUS,
CKOH(UTYypUPOBAaHHBIE U BBIMOJIHEHHBIE C BO3MOKHOCTBIO U3MEPEHHsI HAIIPSDKEHHSI B IMANIa30He
or 0 no 50 kB Mexay nepBbIM U BTOPBIM MEXCOECAMHEHUSAMH U MEXAYy BTOPBIM U TPETbUM
MEKCOEIMHEHUSIMH; OJIOK HM3MEPeHHs IONOJHUTENbHO CKOH(UIYPUPOBAaH M BBINOJHEH C
BO3MOXKHOCTBIO HM3MEPEHUs] KXKAOrO U3 JBYX 3HAUEHHHM TOKAa U KKIOrO M3 ABYX 3HAYEHHI
HaNPSDKEHUS C IUIABAOLINM ITOTEHITHAIOM.

IIpn u3MepeHuUu TOKa M HANPSDKEHUS C IUIABAKOLIMM MOTEHLHAJIOM 3a3eMJIeHHE WU
3a3eMJIEHHAs1 TOYKa He TPeOyIOTCs. DTO BBITOJHO, MOCKOJIBKY MOXKET YIPOCTUTHh YCTAHOBKY U
MOJKeT 00ecreunTh OOJIBINYI0 YCTOHYMBOCTD K CKAYKaM MOIIHOCTH B JIMHHH 3JIEKTPOIEpEenadn
(HarmpuMep, U3-3a MOJIHUN).

IIyTem oHOBpEMEHHOTO U3MEPEHHUS ABYX 3HaUEHHUI TOKA U BYX 3HAYEHUI HaNpsKeHUsI
MOJKeT ObITh OOecrieueHa MpaBuIbHAS M TOYHAs OLICHKA MMapaMeTPOB JIMHUH 3JIEKTPOIEPEaadH.
CoenuHsisi MEXCOEIMHEHUS MEXAY OTHEJIbHBIMH KOHLIAMH BBICOKOBOJIBTHOTO IPOBOJHMKA,
MOKHO YMEHBIIUTh MPOOJEMbl C yYCTAHOBKOW H3-3a 3aKUMOB. lIpsiMoe pasmemienune Onoka
U3MEpEeHMs] O3Ha4yaeT OTCYTCTBUE NPAaKTHUECKUX OrpaHMYEHUIl Ha JuamMeTp IpoBOAa
BBICOKOBOJIBTHBIX MPOBOJHUKOB. M3MepeHue Kak Ha JUHUSIX CPEAHEro HamlpsbKeHHs, Tak U Ha
JIMHUSAX BBICOKOTO HANPSDKEHUS MOXKET MPOM3BOIUTHCS MYyTEM YCTAHOBKHU OJIOKAa M3MEpEHHs Ha
MOJCTAHLMX WM HA JIMHUAX 3JIEKTPOINepeiavu.

Kpome Ttoro, Omok wusmepeHuss 0e3 3aKMMOB MO3BOJSIET NPOBOAUTH Ooliee TOUHBIE
U3MEPEHUs], TOCKOJbKY OH CKOH(UIypHpOBaH B BHJIE MHTErPAJbHON CXeMbl C (PU3NUYECKUMU
NOAKJIIOYEHMSIMU K JIMHUAM 3JiekTponepenad. Kpome Toro, 650k n3MepeHHsi B COOTBETCTBHH C
HACTOSAINUM H300peTeHneM Oonee To4deH, 4eM OJIOK HM3MEpEHUs], HCIONb3YIOIINN 3a)KHMB,
U3MEpPEeHHs] KOTOPOTrO TPOM3BOASTCS HAa OCHOBE MArHUTHOIO TIOJS, TIIOCKOJNBKY OH
HETIOCPEACTBEHHO H3MepsieT (PaKTUUECKUE 3HAUeHUs TOKa M HampspkeHus. CTaOMiIbHOCTh |
HAJIeKHOCTh TOJKJIFOYEHUs OJIOKAa M3MEPEHMsI COMIACHO HACTOSLIEMY H300PETEHHIO T10
CPAaBHEHHMIO C CHCTEMOW, HCIOJB3YIOMEH 3aKMMBbI, BBIIIE, IOCKOJbKY OH MOXKET OBITh
NPUKpPETIeH OONTaMHU K JIMHUAM 3JIeKTponepenadn. B ciaydae CHIIbHBIX BCILIECKOB TOKA, TIOXOM
NOroAbl WK JIFOOOro APYroro Buaa (PU3HUUECKOW CHIIbI, PUCK OTKIIFOYEHHS OTCYTCTBYET HIIU
CHIDKAeTCsl.

B mepBoM mpenmnouTHTENHPHOM BAapHAHTE OCYLIECTBICHHS HACTOSILIEro H300peTeHUs
JaTYUK TOKA MPENCTABISAET COOON IIYHTHPYIOMUHI NaTYHK JJIST U3MEPEHHUS TOKA B IUANAa30HE OT
0 mo 200 A, matumk XoJjuia js1 u3MepeHus Toka B auarna3one oT 0 qo 1000 A, matuuk TOKa C
nosicom Poroeckoro s m3mepeHus: Toka B auamazoHe ot O mo 100 kA, ocobeHHO s
usmepenusi Toka Beie 200 A, ocobenno Beime 500 A, wiu TpanchOpMaTop TOKA, HATIPUMED,
TpaHcopMaTop TOKA C HAHOCEPASYHHUKOM, Ui M3MEpeHHs TOka B nuamna3oHe ot 0 mo 500 A.
Ilpn ucnonp30BaHUM [BYXIIONIOCHBIX 3JEKTPUUECKUX MEKCOEIUHEHUI BMECTO 3a’KUMOB

BO3MOXXHO M3MepeHHe Toka IyHToM. IIIlyHT wumeer Oonee BBICOKYIO 3JEKTPOMArHUTHYIO



comectumoctb EMC, T.e. oH Oonee yCTOWYMB K 3JIEKTPHUYECKHM IOMEXaM/BO3MYILEHUSM,
KOTOpblE MOTYT HCXOAUTb OT PpAaCHpeneNUTeIbHOTO YCTPOWCTBA MM JPYIMX 4acTel
snexTpuueckoil cetu. Mcnonp3ys natunky Xosia BMECTO LIYHTOB AJIl U3MEPEHUsl TOKA, MOKHO
U3MEPATh OOJNIBIINE TOKH, YTO MO3BOJISIET YCTAHOBUTH OJIOK M3MEPEHHs COINIACHO M300pETEHHIO
BMECTO OOBIYHOTO MHOXKECTBA YCTPOMCTB, UCIIOJIb3YEMbIX B HACTOSIEE BPEMsI Ha MOACTAHLIUSIX
IJIS U3MEPEHUST MOIIHOCTH M SHEPTUH, KOTOpble OOBIMHO BKJIIOYAIOT B ce0s TPU CTYNEHYATHIX
HOHIDKAIOIUX TpaHcpopMaTopa HampspkeHHs (MO0 OJHOMY HA BBICOKOBOJIBTHBIM IPOBON), /BA
wii Tpu TpaHchopmaTopa TOka (IO OJHOMY HAa BBICOKOBOJIBTHBIA TMPOBOA) U CHCTEMY
U3MEPEHUs] HU3KOTO HAMPSDKEHUS. DTO MOXKET YIIPOCTHTb YCTAHOBKY, CHU3HTD OOIIUE 3aTPaThl U
MOBBICUTD HAJI€KHOCTD 3a CUET YMEHbIIEHUS CII0KHOCTH.

B npyrom mnpeanoyTHTENBHOM BapUAHTE OCYLIECTBJCHHS HACTOSIIErO H300peTeHHs
NepBOE, BTOPOE U TPEThE ABYXITOIIOCHBIC HJIEKTPHUYECKIE MEKCOSTUHEHHS MTPEACTABIISIOT COOO
KECTKHE SJIEKTPONPOBOASIINE CTEPKHHU WM TUIACTHHBI, OCOOEHHO JKECTKHE CTEepKHU WU
IUIACTUHBL, CIEJaHHble W3 MeTajla, MPENNOUTUTENbHO JKECTKHE CTepXKHU WM IJIACTUHBI,
CIENaHHble W3 MeNHM WM aJIOMHUHHUS WIH JHOOBIX JAPYIHX TOKOIPOBOISINMX CIUIaBoB. [lpum
UCTIONb30BAHUM JKECTKHX CTepKHEH WM IUIACTHH OJIOK H3MEPEeHHS MO HACTOSIIEMY
M300pETEHNIO CTAHOBHUTCS OYEHb JKECTKUM, YTO IIO3BOJIIET TOYHO HM3MEPSITh TOK H/HIIH
HaNpsDKEHUE, Ja)ke eCld OJIOK MOJBEPraeTcs BO3AEHCTBUIO BBICOKHMX MEXAHHYECKHUX CHII. JTO
TAK>Ke IMO3BOJIIET CHU3UTh PUCK OTKIIIOUEHUs OJIOKA H3MEPEHUs! OT JIMHUH 3JIEKTPOTIEPEeadH.

B nonomHUTENBHOM BapHaHTE OCYIIECTBJIEHUS IPENOCTABIAETCS OJIOK H3MEpEHUs,
KOTOPBIH JOMOJHUTEIBHO CKOH(UTYPHUPOBAH U BHINOJIHEH C BO3MOKHOCTBIO ITUTAHUS HAIPSMYIO
(C aBTOHOMHBIM MUTAHUEM) OT BBICOKOBOJITHOH JINHUH W/WJIM C MUTAHUEM OT MAarHUTHOT'O TIOJIS
/WM ¢ TIUTaHUEeM OT BHYTPEHHEr0 HCTOYHHMKA IUTaHWs. YCTaHOBKA M 3KCIUTyaTalus
YIIPOLIEHBI, TIOCKOJBbKY He TpeOyeTcsl BHELIHUH MUCTOYHHMK nuTaHus. Kpome Toro, B mepuomsbl,
KOIZla MOTOK SHEPTUU B JIMHUU 3JIEKTPONEpPEeNayu MpephlBAeTCs, MOHUTOPUHT BCE €LIE MOXKET
IPOJOJDKATHCS, €CIIN UMeeTCs OaTrapes MM aKKyMyJIITOpHas Oarapes.

B eme omHOM BapmaHTE OCYINECTBIECHUS NMPENYCMOTpPEH OJIOK M3MEepeHHs, B KOTOPOM
NEPBbI NAaTYMK HANPsDKEHMs, BTOPOW AAaTYMK HAIPSKEHUs, NEPBBbIM AATYUK TOKA U BTOPOU
JAaTYUK TOKA BKJIFOYEHBI B IIETIb BEICOKOTO HATIPSDKEHUST; U OJIOK TOTIOJHUTENIbHO CONEPIKUT LIEb
HU3KOIO HalpsiKEHUs], COEANHEHHYIO C LIeMbI0 BBHICOKOI'O HANpPSKEHUs, TaK YTO J(Ba 3HAYECHMUSI
TOKa OOHAPYKUBAIOTCS LIEMTBI0 HU3KOT'O HAMPSIKEHUS, a [eTb HU3KOTO HANPSKEHUS] TUTAETCS OT
LN BBICOKOTO HANPSDKEHHs. Pa3fenuB KOMIIOHEHThI HAa KOMITOHEHTBI, padoTarolue IMpu
BBICOKOM HANPSDKEHUH, U KOMIIOHEHTBI, pab0TaoIue NPy HU3KOM HAIPSDKEHHUH, 3JIEKTPUYeCKast
W30JISLHST MOXKET OBITh ONTHMH3HPOBAHA IYTEM MOKPBITHUS BBICOKOBOJIBTHBIX KOMIIOHEHTOB.
Kpome Toro, obecneunBaercst Ooinbiunas THOKOCTb, ITOCKOJIBKY JIFOOOH MOIYJIb MOYKHO
MOJIEpPHU3UPOBAaTh, OTPEMOHTHPOBATH H/UJIH 3AMEHUTb.

B npyrom BapmaHTe OCYIIECTBJICHHUS MPENYCMOTPEH OJIOK U3MEPEHUs], IOTOJHUTEIBHO
comep Kalnil nHTepdeiic nepenadn JaHHBIX A PaJUOCBI3U W/WJH CBSI3M C TaJIbBAHUYECKON
pa3Bsizkoii ¢ 0Oas3oBoii cranumed. HHTepdelic mnepenaun AAaHHBIX IO3BOJISIET YIIPOCTHUTH

uHTerpannio B cymectsyroue cetu (Ethernet, moOunpnbl Mogem 2G/3G/4G/5G, RS-485 u



T.J.) AJIs1 yOPOIIEHHs cOopa NaHHBIX. 3aTe€M JaHHbIE MOXKHO UCIIONb30BATh ISl OTCIIEKUBAHUS U
nocnenyromeit  obpadotrku.  HHrepdeiic mepemaun  JaHHBIX  TAKKEe  MOXKET  OBITh
CKOH(UIypUpOBaH JJs1 TOJHOW JIBYCTOPOHHEW CBSI3H, YTO IIO3BOJISIET IMOJIB30BATEINIO
JAUCTAHIIMOHHO KOH(QUTYypUPOBATH OJIOK N3MEPEHUsI.

B eme onmHOM BapWaHTe OCYINECTBJCHUS MPEAyCMOTPEH OJIOK H3MEpeHus,
JOMOJHUTENBHO CONEPIKAIMN TPETUH AATYMK TOKA, CKOH(UIYPHPOBAHHBIA M BBITOIHEHHBIH C
BO3MOKHOCTBIO U3MEPEHUs TOKA Uepe3 BTOPOE MEKCOEANHEHHE, IPU 5TOM TPETUH JaTUUK TOKA
NpeaCcTaBisieT COOOM MYHTUPYIOIIME JaTYUK AJisi U3MEPEeHUs Toka B nuamna3oHe ot 0 go 200 A,
natyuk XoJuta Ay u3MepeHuss Toka B amamna3zoHe oT 0 go 1000 A, maTdymk TOKa C TOSICOM
Porosckoro nist uamepenus: Toka B nuanasone or 0 1o 100 kA, 0coOEHHO ISl U3MEPEHHUsT TOKa

Boime 200 A, ocobenHo Bbeime 500 A, wiu TpaHchopMmaTrop TOKa, Kak, HampuUMep,

)
TpaHcopMaTop TOKA ¢ HAHOCEPIECYHHUKOM, Ul M3MEpeHHs TOka B nuamna3oHe ot 0 mo 500 A.
D10 obecrieuynBaeT TpeThe 3HAYEHHE TOKA, KOTOPOE MOKET ObITh U3MEPEHO OIHOBPEMEHHO C
ABYMsI IPYTHMH 3HA4YEHUSIMH TOKAa M JABYMs 3HAUEHHSMH HAIMpPsDKEHUs. OTO  Jaer
IOMOJHUTENbHYI0 HH(pOpMaIMi0 00 JHEpPruH, MEePeHOCUMON BTOPBIM  BBICOKOBOJIBTHBIM
MPOBOIHUKOM.

B eme ogHOM BapuaHTe OCYLIECTBJICHHS MNPEAYCMOTpeH OJIOK H3MEpeHHs, KOTOPbIi
JOTMOJHUTEIBHO CKOH(QUTYPHUPOBAH U BBITIONHEH ¢ BO3MOXKHOCTBIO OOHAPYKEHUS M MHIUKALUH
HEHUCIPaBHOCTEH M/MJIM KOPOTKOTO 3aMbIKAHHMS, M0 MEHbILIEH Mepe, B OMHOM BBICOKOBOJBTHOM
nposoanuke. [Ipenocrasnss usmepuresnbuyio [C w/umm udpoBoit mpoueccop, MpenocTaBIseTcs
rudkasi cucrema, KOTOpas MOXKET ObITh CKOH(PHUIypHpOBaHa C BO3MOXKHOCTBIO OOecredeHus
YJIYYIIEHHOTO OTCJIEKUBAHHUS U OOHAPYKEHUsS] HEHCIPAaBHOCTEH. bilok n3MepeHust MOXXeT ObITh
JOMOJHUTEIBHO CKOH(QHUIYPUPOBAH C BO3MOXKHOCTBEO H3MEPEHHS] PEAKTHBHBIX TOKOB W/WIIH
PEAaKTUBHON MOIIHOCTH, W/WJIM TapMOHUK IO MEHbIIEH Mepe OIHOTO BbICOKOBOJIBTHOIO
IPOBOJIHUKA.

B nmomomHUTENbHOM BapuUaHTe OCYLIECTBJEHHS MPEAYCMOTPEH OJIOK H3MEpeHus,
KOTOPBIN OTMOJHUTEPHO CKOH(MUIYPUPOBAH U BBIMIOJHEH C BO3MOXKHOCTBIO (DOPMHUPOBAHUSI
CUTHaja TpepbiBaHWs B CIy4ae WHAMKALMHM HEUCTPABHOCTH, CUTHAJN TMPEepPbIBAHUS
CKOH(UTYpPUPOBAaH M BBIMOJHEH C BO3MOXKHOCTBIO CpalaTbIBaHUsI pejie OE30MacHOCTH, peie
0e30MacHOCTH CKOH(UIYPUPOBAHO U BBIMOJHEHO C BO3MOKHOCTBIO TIPEpPBIBAHHS IOTOKA
HJIEKTPUYECKONW SHEPTUH MO MEHbLIeH Mepe K OTHOMY BBICOKOBOJIETHOMY MPOBOAHUKY. OmsiTh
&Ke, ¢ MoMoIbo n3MepurenbHoi IC w/mmn uudpoBoro mporeccopa MpPenoCTaBIIeTCs] THOKAs
cHCTeMa, KOTOpasi MOXeT ObITb CKOH(QUIYpUPOBAaHA C BO3MOXKHOCTBIO —OOeCredeHus
YJIYYIIEHHOTO OTCIIEKHUBaHKs U OOHApY KeHHs HercpaBHocTel. Kpome Toro, 610k MOKeT ObITh
CKOH(pUTYPHUPOBAH C BO3MOXKHOCTBIO CpabaThIBAHMS 3aIUTHOTO PeJie - OHO MOJKET COAEPKATHCSI
B CaMOM OJIOKe, CKOH(HUIYPUPOBAHHOM C BO3MOKHOCTBIO MPEpBIBAHUS MOTOKA SHEPTUU uepe3
onHO wiu Oonee MexcoequHeHHWH. Pene Takke MOXeT OBITb PACIONOKEHO BHE OJIOKa,
CKOH(UTYPUPOBAHO M PACIOJIOKEHO TaK, YTOObI MpepbIBaTh MOTOK SHEPTUHU Yepe3 ONUH WU
Gosee BBICOKOBOJIBTHBIX ITPOBOAHHUKOB.

B eme ogHOM BapmaHTe OCYIIECTBJIEHUs OJIOK COAEPKUT MOAYJb U3BJIEUEHHs (HOPMBI



BOJIHBI. MOHUTOPHUHT M aHajin3 (OPM CHTHAJIOB B JIMHUSIX DJIEKTPOIEepenad MOTryT ObITh
YKU3HEHHO BAYKHBIM TUATHOCTHYECKUM HHCTPYMEHTOM IS BBISIBJIEHUS MPOOJIEMHBIX COCTOSHHIMA
B HHEPrOCUCTEME JI0 TOTO, KaK OHU MOTYT BbI3BaTh COOM WJTU MpPEepbIBaHUs. TEXHONIOTUN aHAIHU3a
CUTHAJIOB, TaKHe KaK TMEepUOJOorpaMMa M CIEKTPOrpaMma WM H3MEPEeHHe BEKTOpa, MOTYT
WCTIOJIB30BAThCS JUJISl aHAM3a W3MEHEHUN HampsKeHHsl W TOKa B JIMHUU 3JIEKTPOIepenad.
Monynb u3BnedeHus: GOpMbl BOJHbI OCOOEHHO UCTIONB3YETCs AJISi ABTOMATHYECKOTO MOJYYEeHUs
(bOpMBbI BOJTHBI HAMPSKEHUS M TOKA JIMHUU 3JIEKTPONEpeIayu.

B 1omosHUTENbHOM BapUaHTE OCYIIECTBJICHHS MOAYJb H3BJeUeHUs (HOPMbI BOJIHBI
CKOH(UTYPUPOBAH C BO3MOKHOCTBIO aHAM3a Ka4eCcTBa 3JIEKTPOIHEPTUU. MOAyJIb U3BJICYESHHUSI
(OpMBI BOJIHBI CHELHMATBLHO CKOH(PUTYPUPOBAH C BO3MOKHOCTBIO OTCJIEKUBAHUS W3MEHEHUI
MTUKOBOTO W/WJIM CPENHEKBAIPATHYHOTO HANPSIKEHUS, Ui OOHAPY KEHUs TTUKOB WJIH MPOBAJIOB B
(bopMe BOJIHBI HAMPSKEHUs], JIsl OTCJICIKUBAHUS U3MEHEHUN YacTOThl WJIM OTKJIOHEHUH (OPMBI
BOJIHBI OT 3aJlaHHOW HAeambHOW (OPMBI  BOJIHBI, HANpUMEp, CHHYCOMIAIBbHON WK
KOCUHYCOHMJAJbHOU (OPMBbI BOJIHBI WM OOHAPYKEHHsS] W3MEHEHUN aMIUTUTYIbl BOJIHBI IS
NPEeIOTBpPAICHHs] ~ TNEePEHANpPsDKEHUs,  CO31aBaeMOro,  HampuMep,  BO3OOHOBJISIEMBIMHU
UCTOYHUKAMU SHEPTHH.

B nmomomHUTENbHOM BapuUaHTE OCYINECTBJICHHS MOAYJb H3BJeUeHUs (HOPMBI BOJHBI
CKOH(UTYPUPOBAH C BO3MOKHOCTHEO OOHAPYKEHUS U XapaKTePU30BAHUS 3aMbIKAHUS HA 3EMITIO,
Mex(a3zHOTO 3aMbIKaHHS W/HITH JIFOOOTO TUIA UCKAXKEHHsI (POPMBI BOJIHBI, TAKOTO KaK IMPOBAJIBI
win BbIOpockl. OOHapyKUBasi M XapaKTepu3ysl 3TH COOBITHS, MOJKHO OIpPENeHTh, HaIpUMep,
MIPOU3OLIEN JIU TPOOOH U3OJISILHH, IIA OBLIO JIM CO3JaHO KOPOTKOE 3aMBbIKAHHUE HITH 3a3eMJICHUE,
HanpUMep, JePEeBOM, YIABIIUM Ha BO3AYIIHYIO JIMHHUIO HAMPSDKEHHS], WM MPOH30LIET OOPBIB
KaleJst B MOA3EMHOMN JIMHUS HATIPSIKEHUS.

B eme omHOM BapuaHTe OCYIIECTBJIEHHS MOXYJb U3BJI€YeHHs (DOPMbI BOJHBI
CKOH(MTYpUPOBAH C BO3MOXKHOCTBIO JIOKAJIH3aLUU OOHAPYKEHHOTO coObITHs B ceTh. Mcrmonb3yst
MOJIYJIb U3BJIEYeHHs] (POPMBI BOJIHBI, CKOH(PHUTYPUPOBAHHBIA C BO3MOXKHOCTBIO JIOKATH3ALUU
OOHapyKEHHOT'O COOBITHSI B CETU, HEUCIIPABHBINA KOMIIOHEHT WJIM YacTh CETH MOKHO 3aMEHHTh
WK OTPEMOHTHPOBATh ObICTPEE WIIM U30JIMPOBATh, YTOOBI MPENOTBPATHTh KPYIMTHOMACIITAOHOE
MOJIHOE WJIM 4YacTU4YHOe obecroumBanue. [lyTeM aHann3a BPEMEHU CHTHAJ HEUCTIPABHOCTH
MEXIY ABYMsI YCTPOWCTBAMHU PETHCTPUPYETCS KaXKIbIM M3 HUX, TOYKA HEHCIPABHOCTU MOKET
OBITH JIOKAJIM30BaHA MO pPa3HUIIE BO BPEMEHH, KOTOpPOE MOTPeOOBANOCHh ISl PErHCTPaIUH
oboumu yctpoiictBamu. B ciyd4ae TONBKO ONHOTO YCTPOHCTBA MECTO TOBPEKIEHHUS MOXKHO
paccuuTaTh, WCIONB3Ys XapaKTePUCTHKH (OPMBI BOJHBI B COYETAHHU CO CKOPOCTHIO
pacmpoCTpaHeHHs CUTHAJIA B IPOBOASIIEH cpee (JIMHUS SJIEKTPONepeayn).

B nomonHUTETPHOM BapuUaHTE OCYIIECTBIIECHUS OJIOK CONEPIKUT MOAYJb COOpa HaHHBIX
st cOopa JaHHBIX, OTHOCSAIIUXCS K OOIIeMy rapMOHUYECKOMY MCKKEHUIO HAMPSDKEHUS W/ WJTH
TOKa, OCOOEHHO K cymparapmMonukaMm. OOHapykuBass UCTOYHUKH M BEJIMYUHY TAPMOHHUYECKHX
WIH CYNparapMOHUYECKUX HCKaKEHUMU, CYIIEeCTBYIOIINE aKTUBbI M KOMIIOHEHTHI B SHEPTOCETH
MOTYT OBbITh HCHOJB30BaHbl JUIsl TOMJIOMICHUS WJIM YCTPAHEHUs] HeratuBHOTO 3¢dekra

HUCKA)KEHUS] WJIM MOXKET ObITh YCTAHOBJICHO AOOIIOJHUTCIBHOC o6opyn0BaHHe, TaKO€ KakK



(GUIbTPBl HUKHUX WM BEPXHUX YaCTOT WJIM IOJIOCOBBIE (DMIBTPBI, YTOOBI YMEHBIIUTH WU
yCTpaHuTh uckaxkeHue. OTciexuBasl YpPOBHU HUCKaKEHUH, MOXKHO Ooliee TOYHO M SKOHOMUYHO
IUITAHUPOBATh APAMETPBI CETU U OOHOBJICHUS.

Kpatkoe onucanue yepTexei NpUBEIEHO HUXKE.

@ur.1: Cxemarnueckoe H300pakeHHE MEXaHWYECKOW KOHCTPYKIMHU OJIOKa HU3MEpeHHUs
TOKA M HANPSDKEHHsI B COOTBETCTBUH C N300pETEHNEM.

@ur. 2: [IpuHiunuanpHas 3JeKTpUYecKas cxeMa OJIoKa M3MEPEeHUs] TOKA M HaNPsDKeHUS
B COOTBETCTBHH C H300pETEHHEM.

H3o0peTeHne nporuTIOCTPUPOBAHO CIEAYIOLIMMU BAPUAHTAMHU OCYIECTBIICHHS.

Ha ¢ur. 1 nmokazaHn npumep MexaHHUYeCKOH KOHCTpykumu Oyoka 100 oTcieskuBaHuUs
(MOHHUTOpPHHTA) TOKAa U HANPSKEHUsSI B COOTBETCTBUH ¢ n3obperenueM. biok 100 mpenHa3sHaueH
1711 OAHOBPEMEHHOIO M3MEpPEHHMsl ABYX 3HAUEHUM TOKAa M JABYX 3HAYEHHUI HANpPsDKEHUs TPexX
BBICOKOBOJIBTHBIX TpoBOAHUKOB 310, 320, 330, CKOHQUIYpHPOBAHHBIX C BO3MOKHOCTBIO
obecrieueHns1 Tpex(asHOro MUTAHUS MO JIMHUHM 3JIEKTPOIEPenay - KaXKIbli U3 MPOBOAHUKOB
310, 320, 330 HeceT dasy Tpex(dazHOM FITEKTPUUECKON SHEPTHH.

Jlns ycranoBku Oyoka 100 kaxablii U3 TpeX BBICOKOBOJBTHBIX MPOBOMHUKOB 310, 320,
330 pasgeneH, obpasyst aBa koHua. biok 100 comepKUT TPU NBYXIOMIOCHBIX 3JIEKTPUYECKUX
Mesxkcoenunenus 210, 220, 230 - aBa monroca Kakaoro 3JEKTPUUECKOro mMexcoeanHenus 210,
220, 230 31eKTpUYECKH COEAUHEHBI IPYT C IPYTOM.

JIBa moJiroca MepBOro MeKCoequHEHHst 210 SJIeKTpUYECKH COENMHEHBI MEXIY IBYMs
pa3aeneHHbIMM KOHLIAMHM IEPBOrO BBICOKOBOJIBTHOrO mnposoaHuka 310. Toyno Tak ke naBa
MIOJIFOCA BTOPOro MexkcoeauHeHus: 220 3JIeKTPUUECKU COENUHEHBI MEXAY ABYMsl pa3AeIeHHbIMU
KOHLIAMH BTOPOI'O BBICOKOBOJIbTHOI'O MPOBOAHUKA 320, a 1Ba MOJIH0CA TPETHErO MEXKCOESAUHEHHUS
230 >neKTpUYECKH COEJUHEHBl MEXAY JBYMs PAa3AeeHHbIMM KOHLAMHU TPETHEro
BBICOKOBOJIBTHOT'O MPOBOAHMKA 330.

Hcnonbp3oBaHue mepBOro, BTOPOro U TPeThero ans MmexcoenuHenuin 210, 220, 230 u
npoBogHukoB 310, 320, 330 He o3Ha4yaer, 4TO oOmnpenesNeHHble (aspl MOAKIOYEHBI K
KOHKPETHOMY MEXXCOEIUHEHHIO. JTO TaKXKe HE MOAPa3yMeBaeT OINpeNeNIeHHOro mopsinka ¢as
WJIA OTHOCUTENIHOTO (pa30BOr0 COOTHOIIEHHS MEKIY COCETHUMH MPOBOAHUKAMU.

byok 100 u3mepenus: CKOH(GUIypUPOBaH U BBITIOJHEH C BO3MOJKHOCTBIO U3MEPEHUS ABYX
3HAYEHUH TOKA WU JIBYX 3HAYEHUN HANPsLKEHHWs OJHOBPEMEHHO IPH IJIABAKOLIEM MOTEHLHAE -
APYTUMHU CIIOBAaMH, HE BBINOJHAETCA DJJIEKTPUYECKOE COEAUHEHHE C BBICOKOBOJBTHBIM
NPOBOJHUKOM, OOO3HAYEHHBIM Kak HEWTpajp B Tpex(dasHod cxeme muranus. Kpome Toro,
3JIEKTPUYECKOE COSTUHEHNE C 3eMiiel (MK 3eMIlei) He BBIMOJIHAETCS. JTO YIPOIIAET YCTAHOBKY
o6moka 100 u moxker obecneunTh OOJBINYIO YCTOHYMBOCTh K CKAa4KaM MOIIMHOCTU B JINHUH
3JeKTporepenadn (Hanpumep, u3-3a MOJHUH).

byok 100, n3obpakeHHsIit Ha ¢ur. 1, BKIroUaeT B ceds:

U30JAUOHHBIA KOXKyX 150. Crenenb u Tun uzonanuu 150 3aBUCAT OT 3JIEKTPUUECKOU
SHEPruH, KOTOPasi MOXKET MPUCYTCTBOBATh IO MEHBIIEH MEpEe Ha OAHOM U3 BBICOKOBOJIBTHBIX

nposoaankos 310, 320, 330. 3o moxker ObITh A0 50 KB, XOTS MOXeT MPUCYTCTBOBAThH OoJiee



HU3KO€ HOMUHAJIbHOE HampsikeHue, Takoe kak 3 kB, 3,3 kB, 6 kB, 6,6 kB, 10 kB, 11 kB, 12 kB,
20 B, 22 kB, 24 kB, 33 kB wmu 35 kB. IIpeanoururensHo, 60k 100 1 H30MSLUUOHHBIN KOXKYX
150 cxoH(pUryprupoBaHbl U BBINOJHEHBI C BO3MOXKHOCTBEO COOTBETCTBOBaTh craHmapty IEC
60071-1:2006+AMD1:2010 CSV no TpeboBaHUAM K U30JISIIHH.

NepBbIH TaTUUK TOKA (He MokaszaH Ha ¢ur. 1), CKoHGUrypUpOBaHHBIN U BBINOJHEHHBIN C
BO3MOKHOCTBIO HU3MEpEHHUsl TOKa 4depe3 nepsoe MexxkcoenuHeHue 210. Taxoke BTOpol gaTyuuk
Toka (He m3o0pakeH Ha ¢ur. 1), CKOHPUTYPUPOBAHHBIH M BBIIOJIHEHHbIH C BO3MOXKHOCTBIO
U3MEPEHUs TOKa uepe3 TpeThe MeskcoenuHenne 230. JIaTYiKu TOKa MOTYT OBbITh IIYHTUPYEOLIIMM
JaTYUKOM, ITATYMKOM XOJJIa, JATYUKOM TOKA C MOsiICOM POroBckoro wiam TpanchopMaTopom
TOKAa, HaNpUMep TPaHC(HOPMATOPOM TOKA C HAHOCEPACYHUKOM:

MIYHTUPYIOIIMM  JaTUYUK COAEPXKUT PE3UCTOP BBICOKOW MOIIHOCTH C HU3KUM
CONPOTHUBIIEHNEM, YCTAHOBIIEHHBIN NTOCIEN0BATENBHO MEXY ABYMsI MOJOCAMU MEXCOECIUHEHHUS
210, 230, roe TOK HOJKeH ObITh CUUTaH W 3areM u3MepeH. biok 100 ckoHuUrypupoBaH u
BBITIOJIHEH C BO3MOKHOCTBIO M3MEPEHUS 3HaUeHN N TOKa B Auarnaszone ot 0 1o 200 A;

naTyuK Ha ocHOBe 3¢ dexra Xomna (mnm ngaTuuk XoJuta) CKOHPUTYPUPOBAaH M BBIOJIHEH
C BO3MOJKHOCTBK) BOCIHPHUHHUMATh MAarHUTHOE MOJIE, CO3AaBAEMOE IIPU MPOTEKAHUHU TOKA MEXKIY
OByMsI mojiFocamu Meskcoennaenus 210, 230, rme TOK AOJDKEeH ObITh CYMTAH U 3aT€M U3MEPEH.
Hatuuk Xomia MOXKET ObITh YCTAHOBJIEH B HEMOCPENCTBEHHOW ONHM30CTH OT JIFOOON YacTH
meskcoenuHenus 210, 230. OnunonanbHO, peppOMArHUTHBIN 3J1eMeHT, Takoi kak C-oOpa3HbIit
CepAECUHHK, MOXKET HCIIOJIb30BATHCS Ul YBEJIWYEHUS] HANPSPKEHHOCTH MarHUTHOT'O TIOJIST BOJIM3H
natuuka Xosna. Jlatuuku Xojna Takke JOCTYNHBI CO BCTPOEHHBIM MAarHUTHBIM
koHueHTpatopoM (IMC), 4To MO3BOJNAET YCTAHABIUBATL X HETIOCPEICTBEHHO HA MOBEPXHOCTU
mexxcoenuHenus 210, 230, rae nomkeH u3MepsAThes TOK. 3ateM Osok 100 koHdurypupyercs u
pasmMelnaercs il U3MepeHus 3HaueHul Toka B auanaszoHe ot 0 1o 1000 A, npennoyYTUTeNbHO B
auamnasoHe ot 5 no 1000 A, 6onee npennourutenbHo B AnanasoHe or 100 no 1000 A, maubonee
MpeanoYTUTENbHO B quamnaszone oT 200 qo 800 A.

Jaturky Ha ocHOBe 3¢¢ekra XoyIa B LEJIOM MMEIOT O4YE€Hb XOPOLIYIO JIMHEHHOCTh B
BepXHeW o0NacTM Jauana3oHa TOKa, HO CTPagarOT OT 3aMETHOW HENIMHEWHOCTH B 00jacTu
HaMMEHbIIero/Hu3koro Toka. Hanpumep, ot 25 1o 600 A naTuuk MOKET UMeTh TOYHOCTD 0,2%.
OpnHaxo npu najgeHuu ToKa HUke 15 A morpelmHoCcTi 3Ha4YuTeNbHO yBennunBaoTcs. HekoTopeie
COBPEMEHHBIE JaTYHKH MOTYT YK€ HMETh CTeIeHb KoMIleHcauuu. [t Gosee BBICOKOH TOUHOCTH
JaTYUK MOXKET OBbITb OTKAJIMOpPOBaH B 3TOW OOJACTH HU3KOTO TOKA IO 3TAJIOHY, CO3/aBast
cnipaBo4Hyr0 Tabmuny win Gopmyny koppeknuu. Ecim 010k 100 qOMOTHUTENBHO CONEPIKUT
IPOIIECCOp, TMPOLECCOP MOXKET ObITh CKOH(PHUIYPHPOBaH C BO3MOMKHOCTBIO OOecredeHus
HEOOXOIMMOH KOPPEKLINH.

biok 100, n3obpaskeHHbIH Ha GuUr. 1, JONOJHUTENBHO BKIIOYAET B CeOs:

NEepBbI JAaTYNK HanpspkeHUs (He moka3aH Ha ¢ur. 1), CKOHQUIYpUPOBaHHBIN WU
BBINIOJIHEHHBIN C BO3MOXKHOCTBIO U3MEPEHUs HampsbkeHus B auanazone ot 0 no 50 kB mexny
nepBbM 210 1 BTOpEIM 220 MEkCcOeAMHEHNUAMHU. BTopoii natunk HanpspkeHus (He n300pakeH Ha

¢ur. 1) Taxke mpeaycCMOTpeH, CKOH(GUIYpHUPOBAaH U BBIMOJHEH C BO3MOKHOCTBIO W3MEPEHUs



HampsbkeHust B guanasoHe or O nmo 50 kB wMexnay Bropeim 220 u  Tperbum 230
MEKCOETUHEHUSIMH, TPEANIOYTHTEIbHO B quana3oHe oT 1 kB no 50 kB, Gonee nmpennodrurenbHo
ot 5 no 45 kB, naubonee npeanodTuTenpHO OT 5 10 22 KB.

N300peTeHne OCHOBAaHO HAa TMOHMMAHUU TOTO, YTO BO MHOTHX CJIy4asX AOCTaTOYHO
OHOBPEMEHHO HM3MEPUTh TOJBKO JBA HAINPSIKEHUS W IBAa TOKA, YTOOBI MOJYyYUTh TOUHOE
U3MEpeHHe COCTOSIHUS MTOTOKA SHEPTUU N0 JIUHUM JJIeKTponepenadn. Bo MHOrux ciydasx Takxe
HEeT HEeoOXOOMMOCTH NPOBOIUTH M3MEPEHHs OTHOCHTENIPHO 3E€MJIM WIJIM HEeWTpaiu, 4TOOBI
MOJIyYUTh TOYHOE U3MEPEHUE COCTOSTHUS.

OniuoHa bHO, 3JIEKTPOHHAsT CcXema, conxep:kamasics B Oyoke 100, Moxker ObITh
pa3zeneHa Ha OJHY Wk 0OoJiee BLICOKOBONBTHBIX Henei 400 u oqHy win 00jiee HU3KOBOJIBTHBIX
neneir 500. BricokoBonpTHas nenb 400 comep:KUT MO MEHbIIEH Mepe OJHO IPsIMOe
3JIEKTPUYECKOE COCTMHEHUE JIsl MUTAHUs OT KOMIIOHEHTA WM YCTPOUCTBA, 10 MEHbIIEH Mepe, K
onHOMy MexxcoenuHeHuro 210, 220, 230, HecymeMy BbICOKOE HampsbkeHue. HuskoBonbTHas
tenb 500 He uMeeT NPsIMOro COEAUHEHHUs [JIs1 MTUTAHUS.

OO0buHO st BBICOKOBONBTHOH Lenu 400 TpebyeTcst Oojiee BBICOKAsl CTETEHb M30JSILHH.
PasnemmB cxemy Ha onHy wian Oonee BbICOKOBOJBTHBIX Lened 400 u omny wminm Oonee
HU3KOBOJIBTHBIX 1enei 500, Tpedyercs MeHbInas u30ysauus st 6y1oka 100 B mesoM, MOCKOJIbKY
KOMIOHEHTHI HU3KOBOJBTHOM LienH S00 HYKaI0TCA B MEHBIIEH U30JISLIUN.

JIOMOJHUTENBHO WM B Ka4yeCTBE albTEPHATHBBI Pa3[E/IEHHE CXEMbl HAa BA MOJIYJIA
(mertm) oOecneumBaer Oomnbimy0o THOKOCTH B pacrnosniokeHun ueneil.  Hampumep,
BBICOKOBOJIbTHAS 11eTb 400 MOXKeT ObITh YCTAHOBIIEHA B IIPOCTPAHCTBE MEXKIY ABYMS COCETHUMHU
mexcoenuaernsimu 210, 220, 230, a Hu3koBojbTHas menb S00 MoxkeT OBITH yCTaHOBJIEHA
HETMOCPEACTBEHHO HaJ WM oA MexcoenuHenuem 210, 220, 230.

OnHoBpeMeHHOEe M3MepeHHe JBYX 3HAUeHMH TOKA M ABYX 3HAUEHUN HANpSIKEHUS TPex
BBICOKOBOJIBTHBIX MPOBORHUKOB 310, 320, 330 obecreuynBaeT TOYHOE U TOJIHOE H3MEPEHUE
Tpex(a3sHOW MOIIHOCTH, BBITOJHSIEMOE C HCIOIb30BAHHEM METOMa Lienmu ApoHa Wid "MeTona
IBYX U3MEpHUTEeNel MOLTHOCTH".

JIBa N3MEpPEHHBIX 3HAYEHUS TOKA - 3TO:

TOKH, MPOXOJSLINE Yepe3 MepBbIi BHICOKOBOJILTHBIA MPoBOAHUK 310 (B OOJbIIMHCTBE
CJIy4aeB TOT K€ TOK OyJIeT MPOXOIUTh yepe3 nepBoe Mexkcoenunenue 210); u

TOKH, NMPOXOASIIUE Yepe3 BTOPOH BBICOKOBOJBTHBINH MPOBOAHUK 330 (B OOJBIIWHCTBE
CIIy4aeB TOK 4epe3 TpeTbe MexkcoennHeHue 230).

JIBa N3MEPEHHBIX HANPSKEHUS - 3TO:

HANpsDKEHUE MEXKIY MEepPBbIM BBICOKOBOJBTHBIM NPOBOAHUKOM 310 M BTOpBIM
BBICOKOBOJIBTHBIM MPOBOIHUKOM 320 (B OOJBIIMHCTBE CIIy4aeB HANPSIKEHHWE MEKAY NEepPBbIM
meskcoenuHeHneM 210 u BTopeiM MekcoennaeHueM 220); u

HAIpPsDKEHUE MEXKAY TPETbUM BBICOKOBOJBTHBIM MNPOBOJAHUKOM 330 M BTOpPBIM
BBICOKOBOJIBTHBIM HPOBOAHUKOM 320 (B OOJBIIMHCTBE CIIy4aeB HAINpPsDKEHHE MEXIY TPEThHM
MexcoequHeHneM 230 1 BTOpbIM MeskcoequHeHneM 220).

ITo >TUM 3HAaYEHUSIM MOXKHO PAaCCYUTATh OOIIYIO TpeX(asHyI aKTUBHYIO, PEAKTHBHYIO



W/WIM TIOJNIHYIO MOITHOCTh. JIOMOJHUTENBbHO WM albTEPHATUBHO MOXKET OBITh pacCUMTaHa
aKTUBHAsI, PEAKTUBHAS W/WJIH ITOJIHASI SHEPTHSL.

Ha ¢ur. 2 npencrasnena ynporieHHas djiekTpuyueckas cxema 6ymoka 100 orcnexuBaHus
TOKA U HANPSKEHUS] B COOTBETCTBUU C U300pETEHNEM.

CxemMa MOXKET COCTOSITh U3 OFHOW LM WMJIM, ONMLIMOHAIBHO, OHA MOXKET OBITh pasziesieHa
Ha BBICOKOBOJIbTHYIO Lienb 400 1 HU3KOBOJBTHYHO Lenb 500.

Takke wMoxer OBITH  NPEUMYLIECTBEHHbIM  IPENyCMOTpeTh  Oonee  OJHOH
BbICOKOBOJIbTHOM w1ermu 400 u Oosnee onHOW HU3KOBONBTHOW wermu 500 - wucmonb3ys
NPEUMYyLIeCTBA MOJIYJIBHOCTH, MOXKET OBITh Jierde NepeHACTPOUTb, MOISPHU3IUPOBATH HIIH
OTPEMOHTUPOBATh CylecTBYrOIMI 0ok 100 wnu obecrnieunTs MHAMBHOyabHbIe Oyoku 100.
Hanpumep, BbicokoBosibTHas 1enb 400 BKJIFOYAaeT B ceOst TaTYMKK KaK TOKA, TaK U HATPSKEHUSI,
Ecnu tpebyercst 6oJiee BBICOKHIA KJIaCC TOUHOCTH, MOXKET ObITh TOCTATOYHBIM 3aMEHHUTDH TOJIbKO
BBICOKOBOJIbTHYIO Lienb 400. HuszkoBonbTHAs enb SO0 MOXKeT ObITh COXpaHEeHa.

B mobpaskennom npumepe 0ok 100 comepskuT nBe BBICOKOBOJBTHBIX Iernu 400 u 1Be
HU3KOBONBTHBIX Lenu 500 - kak @OKAa3aHO, HMEETCs MepBas BBICOKOBOJIBTHAS LEMb
400/an3koBosbTHAS nenb 500, 3IEKTPUUECKH COENUHEHHAs C MEepPBbIM MexcoenuHeHneM 210 u
BTOpPBIM  MexcoenuHeHnem 220. Taxke uMeeTcs BTOpas  BBICOKOBOJIBTHAsl — LieNb
400/am3koBonbTHast nenb 500, coepMHEHHas C TPETbUM MexcoenuHeHneM 230 M BTOPBIM
MexcoeanHeHneM 220. DneKkTpuueckue COeJUHEHHUs! C BbICOKOBOJBTHBIMU MpOBOAHUKAMHU 310,
320, 330 SBASIOTCS TAKUMU K€, KaK IMOKa3aHo Ha Gur. 1, oqHaKo ISl ICHOCTU MTOKa3aHbI TOJIBKO
ZBa TMOJIIOCAa JUIs Kaxkaoro mexcoenunenus: 210, 220, 230. Dtu nojroca Mpu UCMOJIB30BAHUU
MOAKJIIOYAKOTCST K Pa3[eIeHHbIM KOHILIAM BbICOKOBOJIbTHBIX NpoBOAHMKOB 310, 320, 330, xax
nokaszaHo Ha ¢ur. 1. IlepBas BbicokoBOJbTHas Henb 400/HuU3KkOBONBTHASA Lenb S00 u BTOpas
BBICOKOBOJIbTHAsI 1enb 400/Hu3KkoBONBTHAS Henb S00 n300paskeHbl MO CYIECTBY UASHTHYHBIMH.
OnHako OHM MOryT OBITH CKOH(UIYPUPOBaHBI W pPa3MEIlEHbl OTAENbHO, HAIpUMep, Il
ONTHUMU3ALIUK BBINOJHAEMBIX U3MEPEHUH - €CJIM HUXKE NPUBOAUTCS aJbTEPHATUBA, KaXaast
BBICOKOBOJIbTHAs Lienb 400/Hu3KoBONIbTHAS Lenb S00 MOXKeT comepikaTh TOT K€ BAPUAHT HIIH
IPYyroi BapuUaHT.

Kaxnas BeicokoBonbpTHas Lenb 400 coaepKUT:

ucTOYHUK 450 mnHTaHus, CKOH(PUIYPHUPOBAHHBIA W BBINOJHEHHBIH C BO3MOXKHOCTBHIO
npeoOpa3oBaHuUs SJIEKTPUYECKOW SHEPTHU MO MEHBIIEeH Mepe OT OAHOTro MexcoemuHeHus 310,
320, 330 B HampsbKeHUE, MOAXOAsIIEe AJIsl MUTAHUSA KOMIIOHEHTOB U YCTPOWCTB, COAEP KALINXCS
B HU3KOBOJIbTHOM Lenu S00 HanmpsiKeHUs!.

Orta 3Heprus NOCTymaer OT Tpex(asHOH JMHUU BJEKTPONepenNadyd M TNPUBOIUT K
aBTOHOMHOMY mnuTaHuio Onoka 100. Kak moka3aHO, BBIIPSIMHTENBHBI MOCT M CTaOMJINTPOH
MOTYT HCIIOJIb30BAThCS Uil OOECTIeYeHUs] MOCTOSTHHOTO HAIpsDKeHUs nmpuOnmsurensHo 3,3 B.
Opnnako moboe MOaXOoAsIiee HANpsDKEHHE MOKET OBIThb IOCTOSIHHBIM HW/WIIM TIEPEMEHHBIM,
Hanpumep +/- 5B, +/- 6B, +/- 9B, +/- 12B. HUcTrouHuK nutaHus Takke MOXET I'€HepHUpOBaTh
0oJ1ee OHOTO HANPSIKEHHUS.

bonee xoHkpeTHO, nepBasi BICOKOBOJBTHAS Lienb 400 noakaroueHa mexay nepsbm 210
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u BTOpbIM 220 MmexcoenuHeHusiMu. Mctounnk 450 muTtaHusi npeoOpasyeT SJIEKTPHUECKYIO
SHEPTUI0 U3 BTOPOro MekcoenuHeHuss 220 OTHOCHUTENBHO NepBOro mexcoenuHeHus 210 B
HarpsikeHue, 31ech 3,3 B. D10 HampsikeHue 11si HU3KoBOJbTHOM 1enu 500 cocrasnsier 3,3 B
OTHOCHUTEJILHO HANPSDKEHUs HAa TIEPBOM MexkcoenuHeHuu 210.

TouHO Tak e BTOpast BBICOKOBOJbTHAs Lenb 400 mopkiaroueHa mMexay TperbuM 230 u
BTOpbIM 220 MexcoenuHeHusimu. Mcrounuk 450 nuTaHusi mnpeoOpasyer 3IIeKTPHUECKYIO
SHEPrUI0 U3 BTOPOro MeskcoenuHeHus: 220 OTHOCUTENBHO TpPeThero MeskcoenuHeHust 230 B
HanpsokeHue, 3nech 3,3 B. OTo HampstkeHue 1ist HU3KoBOJbTHOM 1ienu S00 cocrasisier 3,3 B
OTHOCUTEJIBHO HaNPsDKEHUS Ha TPETheM MekcoeanHeHuu 230.

JIONOJTHUTEIBHO WJIM B KAa4eCTBE AJbTEPHATUBBI MOXKET OBITh MPEAyCMOTPEH
BHYTPEHHUI HCTOYHMK MHUTAHUS, TAKOH KaK aKKyMyJsTOp. OTO TMO3BOJSET OCYILIECTBISThH
HeTIPEPbIBHBIIT MOHUTOPHHT, JJaXKe €CJIU JIUHUS SJIEKTPOrepenayn He padoTaeT (T.€., €CIH MOTOK
3JIEKTPOIHEPTHU MPEPHIBACTCS).

MoskeT OBITh BBITOJHBIM TPEIOCTABUTH IEpe3apssKaeMyro OaTaperd M MCTOYHUK 450
NUTaHUs, CKOHQHUIYPHUPOBAHHBIN U BBITIOJHEHHBIA ¢ BO3MOXXHOCTBIO 00€CTIeUeHHs] HAaNPsKEHUS
W/WTH TOKA, TOAXOMSIIINX IS 3apsAaKy OaTapen.

JIOTIONHUTETPHO WJIM  aJbTEPHATUBHO, HUCTOYHUK 450 mwmTaHus MOXeT ObITh
CKOH(QUIYpUPOBaH C BO3MOJKHOCTBIO MpPeoOpa3oBaHUS MAarHUTHOM SHEPIHH, Te€HEPUPYEMOIl
TOKOM, ITPOTEKAOLIUM IO MEHbIIIEN Mepe Yepe3 OaHO Mexcoenuuenue 310, 320, 330.

JaTYUK TOKA, KaK omucaHo Bbiwie 1uist gur. 1. s aroro npumepa mudo:

nepBblii gaTuyuk 610 TOKa, CKOH(PUIYPHPOBAHHBIA M BBITOJHEHHbIH C BO3MOKHOCTBIO
CUMTBIBAHUS U U3MEPEHUs TOKa 4epes3 mnepsoe mexcoenuHenue 210, comepxkaiueecs B NepBOU
BBICOKOBOJIbTHOH 1enu 400; unu

BTOpO#l maTumk 630 TOKa, CKOH(UIYPUPOBAHHBIH M BBINOJIHEHHBIH C BO3MOXXHOCTBHIO
CUMTBHIBAHUS M U3MEPEHUs TOKA 4epe3 BTOpoe MexcoeauHenue 230, copepxaineecss BO BTOPOH
BBICOKOBOJIbTHOH Lieru 400;

JaTYUK HATPSKEHUs], KaK onucaHo Bbime ajist ¢ur. 1. s sToro npumepa audo: mepsbii
natuuk (710) HanpspkeHHs, CKOH(UTYPUPOBAHHBI W BBINOJHEHHBIH C BO3MOXKHOCTBIO
U3MepeHNs1 HamnpsbkeHust B auanasoHe or O po 50 kB mexay nepsbiM 210 u BTOphIM 220
MEKCOEIMHEHUSIMH, COJIEP>KAIMUMCSI B IEPBOM BBICOKOBOJABTHOM nenu 400; wunn

BTOopor pnartuuk (730) HampsoKeHHs Takke MPEeayCMOTPEH, CKOH(QUIYPUPOBAaH H
BBIMIOJIHEH C BO3MOKHOCTBIO M3MEPEHHMs] HamlpsbkeHus B nuanasoHe or 0 go 50 kB mexny
TperbuM 230 u BTOpbIM 220 MEXCOCAUHEHMSIMH, CONEPKAIIUMCS BO BTOPOH BBICOKOBOJIBTHOU
nenu 400.

Kak wu3obpakeHO, MOXKeT OBbITb MPEAYCMOTPEH [EeIHUTEeNb HANpSDKEHUs, TaK dYTO
LEHTPAIBHOE COEAUHEHUE MEXAYy ABYMs PE3UCTOPaMHU MAENHUTENs MNPEAOCTABIAECT CHUTHAJ,
UMEOIUI M3BECTHYIO B3aMMOCBSI3b C (DAKTUYECKOH Pa3HOCTHIO HAMPSIKEHUH MEXIy IMEePBBIM
210 u BrOpBEIM 220 MEXCOETUHEHUAMH (U151 IePBOH BBICOKOBOJBTHOH 1enu 400), win TpeTbum
230 u BrOpBEIM 220 MeXCOeNUHEHUSIMU. B cityuae nenurens CUrHai npencTaBiseT coO0i CUrHan

HaIpsi?>KEHUsL, 3HAUYUTECIIbHO YMeHbHIeHHbeI no aMIUIUTYAE, KOTOprfI HAIlIOMHWHAECT HAIPAXKCHUC,
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U3MEpPEeHHOEe Mexay MexcoenunenusiMu 210 u 220 unu mexay 230 u 220.

Curnan, npencTaBisAIOLINI Pa3sHOCTb HANPSDKEHUMN, MOAAETCS B HU3KOBOJIBTHYIO LEMb
500 nnst u3mepeHust.

Kaxnast HuskososipTHas Lemnb 500 conepkur:

nu3MeputenbHyto IC 510 unu npoueccop nsmepenust suepruu (EMP).

Ona nonyyaer mnuTaHue OT HCTOYHUKA 450 muTaHUS BBICOKOBOJBTHON wenu 400,
IpUHUMaET curHain ot gatuuka 710, 730 Hanpsbkenus u curnan ot gatduka 610, 630 Toka u
HaXOJIUTCs B CBsI3U ¢ mpoueccopom 520.

KomnoneHTel 1 yCcTpoiiCTBA B HU3KOBOJIBTHOM Lienu 500 Takke MONYy4arOT NMUTAHUE C
MJIABAIOLIMM TMOTeHIuaaoM. B nepBoli HuskoBosbTHON wenu SO0 mutaHue OT ucTtouHuka 450
MUTAHUSl MOAAETCS OTHOCHUTENBHO NEpBOro MexcoenuHeHus 210. Bo BTOpON HU3KOBOJBTHOU
nenu S500 nuranue oOT wucTOYHUKA 450 nOHUTaHUS NOJAETCA OTHOCHUTENBHO TPETHEro
MesxcoennHeHus 230.

g poBoi nporeccop 520 wiu MUKPOKOHTpoJuTtepHbIH 6510k (MCU).

OH momyvaer nutanue OT uctounnka 450 muraHus BbICOKOBOJIbTHOM 1ermu 400 - B
nepBoN HU3KOBOJABTHOHN Henu 500, muTaHue MOJAETCsl OTHOCUTENBHO MEPBOrO MEXCOCTUHEHUS
210. Bo Bropoil Hu3koBOJbTHOW wLenu 500 nuTaHue MOAAETCS OTHOCUTEIBHO TPETHErO
MesxcoennHenus: 230.

Hudposoit nmpoueccop 520 cesizan ¢ usMmeputenbHoi IC 510 m IOMOTHUTENBHBIM
unrepdeiicom 800 mepemaum manHbIX. IIpomeccop 520 MOXXET DOMONHUTENBHO COAEPIKATH
mudpoByro mamsth. [Ipoueccop 520 MoxkeT ObITb CKOH(UTYPHPOBAH C BO3MOXKHOCTBIO
yIpaBiIeHus: 1 00eCrieueHusl, Halpumep:

(UKCUPOBaHHBIX, MEPEMEHHbIX W/WIN PErYJSIPHbIX HHTEPBAJIOB H3MEpPEHHs] TOKa U
HAIpPSDKEHUsT - U3MEPEHUs] TApMOHUK KaK MUHHUMYM Ha OJHOM BBICOKOBOJIBTHOM IPOBOJHUKE
310, 320, 330

OOHapy’KeHHs U YKa3aHUs KOPOTKOTO 3aMbIKaHHUSI XOTs1 Obl B OJHOM BBICOKOBOJIBTHOM
npoBoaHuke 310, 320, 330

OTCJIC)KUBAHMS W/WJIM CUTHAJTU3AL[UHA TOPOTOBBIX 3HAYEHUH

OOHapyKeHHs W MHIUKALMH HEHCIPABHOCTEH - OMIMOHAIBbHO, Oyok 100 m3mepeHus
MOKET TONOJHUTENIBbHO COAEPKATh MHAUKATOP MPOXOKAECHNUs HEUCTIPABHOCTH.

cpabaTbiBaHUsl ONHOTO MK OoJjiee pene OE30MacCHOCTH Ui TPEpPhIBAHUS IOTOKA
3JIEKTPUYECKON 3HEPrud, MO MEHbIIEeH Mepe, K OJHOMY BBICOKOBOJBTHOMY IPOBOAHHUKY 310,
320, 330

WHTEHCHBHOW OOpa0OTKM MJaHHBIX, TAaKOW Kak TmocTtodpaboTka, mpoduiupoBaHme
HArpy3KH, BPEMsI HCIIOJIb30BAHUS U aHATIN3 00ECTOYEHHBIX JIMHUH

TOTIONHUTENBHBIN nHTepdeiic 800 nepenaun NaHHBIX.

OH monydaer nutanue OT ucrtounuka 450 muranus BbICOKOBOJbTHOM Iemu 400 - B
nepBON HU3KOBOJABTHOM Henu 500, muTaHue MOAAETCSI OTHOCUTENBHO MEPBOrO MEXCOECAUHEHHUS
210. Bo Bropoil Hu3k0BOJbTHOW wLenu 500 nuTaHue MOAAETCS OTHOCUTEIBHO TPEThEro

mexxkcoenuHenus 230.
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Wnrepdeiic 800 mepemaum maHHbIX CBsizaH ¢ mnpoueccopom 520. Kpome Toro, o
CKOH(UIypUpPOBaH U BBINOJHEH C BO3MOMKHOCTBIO CBSI3U C JONOJHUTENBHBIM OJIOKOM (HE
MOKa3aH), TAaKUM Kak 0a30Basi CTaHIMs, Wik OJIOK AUCTAHLMOHHOTO OTCJICKUBAHUS, W/WJIH
OJIOK TUCTaHLIMOHHOTO yrpasneHus. [IpenmMyliecTBeHHO OH CKOH(PUTYPUPOBAH TaK, 4YTOOBI OBITH
COBMECTHUMBIM C OIHUM HJIH OoJiee OOLIeNpUHATHIMU POMBILUIEHHBIMA HHTepdeiicamu. MoryT
UCIIONIB30BAThCS MPOBOAHBIE CeTH, Takue kak RS-485, RS-232 w/mmm Ethernet wmu npyrue
(manpumep, PROFIBUS). Taxke MOXeT HCIOIBb30BaTbCA (GopMa CBSI3U C TabBAaHUYECKON
Pa3BsI3KOM, Takash KaKk ONTHUYECKas WM paauo. Takike MOTYT MCHOJb30BATHCS OECIPOBOIHBIE
cetn, Ttakue kak GSM, Bluetooth w/unmu Wi-Fi. Oto mo3Bossier 3¢¢heKTUBHO HCIOIb30BATh
UHTEJJIEKTYaJIbHbINA yUeT.

OnuroHaIBPHO, MOXKET OBITh OOECIIeYeHa IBYCTOPOHHSS CBS3b, MO3BOJISIIOIIAS YIIPABJISATh
u/wm xoHpurypuposats 00k 100 ynaneHHo.

Ewme ogHO npenMyIiecTBO OTAENbHON HU3KOBOJBTHON Lenu S00 COCTOUT B TOM, UTO €€
MOXHO 3aMEHHUTb OTAENBHO OT BBICOKOBOJNBTHOM Lenu 400, 4TO MOXKET CIKOHOMUTBL BpeMs U
MOXeT ObIThb pemieBie. IJTO OCOOEHHO BBIFOJHO, KOTZIA TIOJNB30BATENlb OOHOBISIET MM
MonupUIUpyeT CBOO ceThb. Hanpumep, u3 kabeapHOM ceTH B OeCITPOBOAHYIO CETh.

Kak ommcano, 6ok 100 u3mepeHus MoOkeT ObITh CKOH(PHUIYPHPOBAH C BO3MOXKHOCTBIO
cpabaTeiBaHust pene Oe30MacHOCTH - OHO MOXKeT coiepxarbes B camoMm Omoke 100,
CKOH(MTYPUPOBAHHOE C BO3MOKHOCTBIO NPEPHIBAHMS ITOTOKA SHEPTUH Yepe3 OAHO MM Oolee
mexcoenuaernii 210, 220, 230. Pene Takke MOKeT OBITh PaCHOJIOKEHO CHApyKu OJioka,
CKOH(UTYPUPOBAHO U PA3MELIEHO TaK, YTOOBI MPEPHIBATH IOTOK SHEPTUH Yepe3 OJUH WM Oolee
BBICOKOBOJIBTHBIX NPOBOAHMKOB 310, 320, 330.

OnuunonanpHO, 670K 100 MOXKET AOMOJHUTENBHO CONEPKATh TPeTHi natduuk 620 Toka,
CKOH(UTYPUPOBAHHbIH U BBIMOJHEHHBIH C BO3MOXKHOCTBIO M3MEpEHHs TOKa Yepe3 BTOpOe
mexcoeanHenne 220. AHanorudHo nepsomy 610 u BTopoMy 620 naTymkaM TOKA, TPETUH AATUUK
620 Toka MOKET ObITh IIYHTHPYIOLINUM JAaTYUKOM JJIsl H3MEpPEeHHs ToKa B auana3oHe ot 0 1o 200
A, nmatynkoM Xojuta ajisi u3MepeHusi Toka B auamnasoHe ot 0 mo 1000 A, maT4yukoMm TOKa C
nosicom Poroeckoro s u3mepeHus: Toka B auamazoHe ot O mo 100 kA, ocobeHHO st
usmepenusi Toka Boie 200 A, ocoberno Bbite 500 A, wiu TpaHcGopMaTOPOM TOKA, HATIPUMED,
TpaHCHOPMATOPOM TOKA C HAHOCEPAESUHUKOM, JJIsi H3MEPEeHHs Toka B quamna3one ot 0 A mo 500
A.

Takum oOpazom, mMpenocTaBisAe€TCsl WHTErpupoBaHHBI Onok 100 m3MepeHHs TOKa,
HANpPSDKEHUs,, MOIIHOCTH U HEPTUH, KOTOPBIA BBINOJHsIET ToYHOE (¢ TouHOCTHIO OT 0,05% 1o
1%) n3MepeHne 3THX 3JIEKTPHYECKUX MapaMETPOB B OJHOM YCTPOMCTBE JIMHUH 3JIEKTpornepenad
WIM TOACTAHLUN CPEIHEro W BBICOKOTO HANPSDKEHUs MPU HOMHHAJIBHOM HampsbkeHuH 3 kB u
BbILIE, IPEANOYTUTENBHO 6 KB 1 BbILIE.

briok 100 m3mepeHust MOXKeT OBITh YCTAHOBJIEH HEMOCPEACTBEHHO HAa BCEX Tpex (hazax
NOICTAHIIUH, HAIIPUMED, C COOCTBEHHBIM BHYTPEHHUM HCTOUHUKOM IHUTAHUS U 0€3 3a3eMIICHHS.
daxTHyeCcKre N3MEPEHUS BBITONHAIOTC Mexny (paszamu. Tok MOkeT ObITh U3MEPEH C TOMOIIBIO

JaT4yHKa Xonna, MIYHTUPYOLICTO AaT4YWKa, AdaTihka TOKa C IIOsICOM Poroeckoro wumu
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TpaHchopmaropa TOKa, HampuMep TpaHcpopmaropa TOKa ¢ HaHOcepaedHHKoM. Hampsiokenue
MOKHO OBITH M3MEPEHO C IOMOIUBI0 JENUTENs HamlpshKeHus. Bce maTduuku U 3JIeKTPOHMKA
MUTAIOTCSl OT BHYTPEHHErO0 HUCTOYHMKA nuTaHus. (OCHOBBIBAsCh Ha BBICOKOH TOYHOCTH,
YCTPOHCTBO  MOJKET  BBINOJHATH  KAaK  KOMMEPUECKM  y4eT JHepruuM, Tak U
U3MEPEHUsI/ MOHUTOPUHT 3JIEKTPUYECKUX I1apaMeTpPOB B TEXHUYECKUX IeNsiX (Hampumep,
KoneOaHusl HANPSDKEHUs! WK TOKa). Takue 0COOEHHOCTH BasKHBI JUIl SHEPrOCUCTEM C BBICOKUM
YPOBHEM NPOHUKHOBEHHs IMEPEMEHHBIX BO30OHOBISIEMBIX HCTOYHHMKOB >HEPrHH, TAKUX Kak
COJIHEYHAsl WM BETPsiHAs YCTAHOBKA.

[MpennoururensHo, 6510k 100 U3MepeHUs] COOTBETCTBYET OMHOMY HMJIH 0OJiee CTaHIapTaM
IEC nHa coBpeMeHHOe OOOpyAOBaHME TMOACTAHLIMM, BKJIIOYAKOIINX B ce0s Hanboyiee BasKHbIE
tectol BIL (B HacTosiee Bpemsi obopyaoBanue 10 22 kB).

Hanpumep:

crarnapt [EC 60071-1:2006+AMD1:2010 CSV no TpeGoBaHHSIM K H30JISUY,

crangapt IEC 60060-3:2006 umn IEC 60060-2:2010 mo mMerogam BBICOKOBOJBTHBIX
UCIBITAHUHN JIJIs1 YKa3aHHBIX YPOBHEH HaIpsiKeHUsl B COOTBETCTBUM co cta”aaptom IEC 60060-
1:2006.

crarnapt [EC 62475:2010 no cUIbHOTOYHBIM UCIIBITAHUSM,

U3MEpPEHHUE IBYX 3HAYEHHH TOKa B cooTBeTCTBUM cO craHmapTtom IEC 61869-2:2012
kyacca TouHoct 0,5 S mnm 0,2 S u IEC 62053-22, xak onpeneneno B pasnene "OOopynoBaHue
IUTST U3MEpeHHs 3JIeKTpodHepruu (mepeMeHHoro Toka). Ocobble TpeboBanus - Yacte 22:
CraTnueckue cueTYMKH akTUBHON 3Hepruu (knaccsl 0,2 S u 0,5 S) "c 2003 rona; w/unu

U3MEpEeHHe JIByX 3HAUYE€HUN HaNpspKeHUs B cooTBeTcTBUU co craHpaptoMm IEC 61869-
3:2012, xmacc tounHoctu 0,5 wnmm 0,2 u cranmaprom IEC 62053-22, kak ompenenseHo B:
"OOopynoBaHue ISl U3MEPEHUS SJIEKTPOIHEPTrUH (TepeMeHHOro Toka) - Ocobble TpeboBaHuUs -
Yactp 22: CtaTHueckue C4eTYNKH akTUBHOMN sHepruu (kyaccer 0,2 Su 0,5 S) "¢ 2003 rona.

B 1IeJIOM cooTBeTcTBYeT cemeicTBy IEC 61869 nist usmepurtenbHbIX TpaHCHOPMATOPOB U
IEC 62271200:2011 ans pacripenequTeNbHbIX YCTPONCTB NEPEMEHHOIO TOKA B METAJNINYECKOM
KOpIlyC€ M anmapaTypbl yIpaBjeHUs s HOMHMHAJIbHBIX HampsbkeHud ot 1 kB go 52 kB
BKJIFOUUTENBHO.

Taxoke MOXKeT ObITh MOJIE3HBIM U3MEPATD TOTIOJTHUTENIbHOE HANPSKEHUE:

HaNpsDKEHHE MEXIYy IMEepBbIM BbICOKOBOJIBTHBIM NpOBOAHUKOM 310 u Tperbum
BBICOKOBOJIBTHBIM MPOBOIHUKOM 330 (B OOJBIIMHCTBE CIIy4aeB HANPSIKEHUE MEKAY NEepPBbIM
MmeskcoenuHeHrneM 210 u TpeTbuM MexcoennHeHneM 230).

Cnucok HOMEPOB CCHUIOK Ha UepTeskax:

100 bnox usmepenus

150 U30as1nOHHBIN KOXKYX

210 IlepBoe snekTpuYecKOe MEKCOSTUHEHNE

220 BTOopoe 31eKTpUIEeCKOe MEKCOESUHEHNE

230 TpeTbe 3NEeKTPUIECKOE MEKCOECTUHEHNE

310 IlepBelii BBICOKOBOJIBTHBIN POBOAHUK
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320 BTopoii BBICOKOBOJIBTHBIN TPOBOIHUK
330 Tperuii BBICOKOBOJIBTHBIA NPOBOIHUK
400 BpICOKOBOJIBTHAS LIETIb

450 UcTouHuK nUTaHUsA

500 HuszkoBosbTHAs LieNb

510 Usmepurenshas IC

520 IIpoueccop

530 Hnrepdeiic nepenayn qJaHHbIX

610 IlepBrIil JaTYMK TOKA

620 Tperuii gaT4MK TOKA

630 Bropoii gaTuuk TOKa

710 IlepBolil JATYUK HANPSKEHUS

720 Bropoi gaT4uK HaNpsKEHUs

800 MuTrepdeiic mepenayn JaHHBIX

900 BbasoBas craHnus
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D®OPMYJIA U3OBPETEHUS

1. Broxk (100) u3mepeHus Ayl OTHOBPEMEHHOTO N3MEPEHUs IBYX 3HAUEHHUI TOKA M JIBYX
3HaueHuH HanpspkeHus: mmHuM (300) snexrponepenaun, npuuem guHus (300) snexTponepenadu
BKJrOUaeT B cedst mepsbiit (310), Bropoit (320) u tpetnii (330) BHICOKOBOJIBTHBIN MPOBOIHUK,
CKOH(UTYPHPOBAaHHbIE C BO3MOXKHOCTBIO oOecreueHus Tpex(PpasHOro muTaHus, MpudeM OJIOK
(100) m3mepeHust COnEepKUT:

- mnepsoe (210), Bropoe (220) um Tperbe (230) IBYXIOJIOCHBIE SJIEKTPUYECKHE
MEKCOEUHEHUS, KaXK10€ MEKCOSTUHEHHE CKOH(PUTYPUPOBAHO C BO3MOKHOCTBIO MOIKIFOYEHUS
MEXIy HIBYMsl pazaelieHHbiMH koHuamu mepsoro (310), sroporo (320) u Ttpervero (330)
BBICOKOBOJIBTHBIX ~ MPOBOJHUKOB, COOTBETCTBEHHO, TIPUYEM JBAa TMOJIOCA  KaXXAOTO
3JeKTpUUecKoro MexxcoenuHerus (210, 220, 230) aneKTpUYeCKH COSTUHEHBI IPYT C APYTOM;

- mepBbiit (610) u BTOpO# (630) MaTUMK TOKA, CKOHQUIYPUPOBAHHBIE M BBITOJHEHHBIE C
BO3MOXKHOCTBIO M3MEpEHHsI TOKa uepe3 mepBoe MexxkcoenuHenue (210) u uepes Tperbe (230)
MEKCOETUHEHNE COOTBETCTBEHHO, U

- nepeiii (710) m Bropoit (720) naTyumk HaNpsDKEHUs, CKOH(PHUIYPHUPOBAHHBIE H
BBITIOJIHEHHBIE C BO3MOXXHOCTBI) M3MEPEHUsl HanpsbkeHus B nuanasone ot 0 no 50 kB mexny
nepBbiM (210) u BTOpBIM (220) MexcoenuHeHHMEeM U Mexay BTopbM (220) m tperbum (230)
MexxcoenuHeHneM, npudeM Onok (100) m3MepeHHs: NOMONHUTENBHO CKOHQHUIYPHUPOBaH U
BBIITOJIHEH C BO3MOJKHOCTBIO M3MEPEHUS] KXKJIOro M3 JBYX 3HAUEHHH TOKa M KaKAOTrO M3 ABYX
3HAYEHHH HANPSDKEHUS MPH IUIABAIOIIEM ITOTEHLIHATIE.

2. bnok u3mepenus 1o 1. 1, B KoTopoM nepseiii gat4rk (610) Toka u/nuiam BTOpOH AaTuuK
(630) Toka mpexncrasisieT cOOOH IYHTUPYIOIIMH JATUUK I U3MEPEHUs TOKa B Auana3zoHe ot 0
no 200 A, maruuk Xosuia Ay u3MepeHus Toka B auamnazone ot 0 no 1000 A, matuymk TOKa ¢
nosicom Porosckoro s m3MmepeHus Toka B auanazone or O go 100 kA, ocobeHHO st
usmepenus: Toka Beime 200 A, ocobenno Bbime 500 A, mnm TpanchOpMaTOp TOKA, HAIPHMED,
TpaHcHOpMATOP TOKA C HAHOCEPACYHUKOM, I U3MEPEeHHs ToKa B quara3one ot 0 1o 500 A.

3. bnok usmepenus mo 1. 1 wium 2, B kotopom niepoe (210), Bropoe (220) u Tpetse (230)
IBYXIIOJNIOCHBIE  JJICKTPUYECKHE  MEKCOCOUHEHUS  MPEACTABISIIOT  COOOH  JKeCTKue
3JIEKTPONIPOBO/IHBIE CTEPXKHHM MJIM TUIACTHHBL, OCOOEHHO JKECTKHUE CTEPKHU WJIHM TUIACTHHBI,
W3TOTOBJIEHHbIE M3 MeETaJla, MPEANOYTUTENIbHO JKECTKHE CTePXKHH WIH IUIACTHUHBI,
W3TOTOBJICHHBIE U3 MENIH, ATFOMHHHMS WIIH JIFOOOTO APYroro MPOBOISINETO CIIaBa.

4. brnok u3MepeHus Mo JOOOMY W3 MPENLIECTBYIOIIUX MYHKTOB, mpuueM Oiyok (100)
JOTOJHUTEIPHO CKOH(GUTYpUpPOBaH W  BBIMIOJHEH C BO3MOXKHOCTBIO muTaHus  (450)
HETIOCPEACTBEHHO (ABTOHOMHOIO IWTAHWS) OT BBICOKOBOJIBTHOW JIMHUM W/WIIM THUTAHUS OT
MarHUTHOTO TIOJISI W/WITH TIUTAHKUSL OT BHYTPEHHETO NCTOUYHUKA ITUTAHMSL.

5. biiok u3mepeHus 1o Jr00My U3 IPEAIIECTBYIOIIHUX yHKTOB, B KOTOPOM:

nepsbiii natauk (710) HanpsokeHus, BTopoit aatumk (720) HanpsDKeHUs1, TEPBBIH JaTIUK
(610) Toxa u BTOpO# matuuk (630) TOKa BKJFOYEHBI B BBICOKOBOJBTHYIO Liemb (400), u Omok
(100) nOTIOMHUTENBHO COAEPIKUT:

HHU3KOBOJBTHYIO Lienb (500), coemuHEeHHYI0 C BBICOKOBOJBTHOH Lenbio (400), Tak 4TO
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7Ba 3HAYEHHUS TOKAa OOHAPYKUBAIOTCA HHU3KOBOJBTHOHW wembio (500), 1 HU3KOBOJBTHAS LIEMb
(500) nuTaercst oT BBICOKOBONBTHOH 1enu (400).

6. brok m3mepenust no moOOMy M3 NMPENUIECTBYIOIINX MYHKTOB, OTJIUYAIOIIMHICS TEM,
yro 0ok (100) n3MepeHus: TOMONHUTENBHO conep>KuT uHTepdeiic (800) nepenaun TaHHBIX AJSA
PaanOCBA3H W/WIIN TaJlbBAHUYECKH Pa3Bsi3aHHON CBsI3U ¢ Oa30Boil cranuuel (900).

7. Bnox m3mepeHus no JMOOOMY W3 IMPEALIECTBYIOLIMX IYHKTOB, mpuuem 0ok (100)
JOMOJHUTENBHO COAEPKUT TpeTuil natduk (620) Toka, CKOH(PUTYPUPOBAHHBIA M BHITOJHEHHBIH
C BO3MOJKHOCTBIO H3MEpPEHHUs] TOKa 4epe3 BTopoe MexkcoeamHeHue (220), mpu 3TOM TpeTui
natyuk (620) Toka mpencraBiseT COOOH INYHTUPYIOIIMH AATYMK ISl M3MEpPEHHs] TOKa B
nuanazone oT 0 mo 200 A, martumk Xousa s u3MepeHus Toka B nuamnaszoHe oT 0 mo 1000 A,
JaTYUK TOKA C TIOSICOM POroBCKOTo [jIsi u3MepeHust Toka B quamna3one oT 0 1o 100 kA, ocobeHHO
st isMepenusi Toka cebiiie 200 A, B wactHocTu cBbime 500 A, wiu TpaHchOpMaTop TOKA,
Harpumep TpaHcHOpMaTOp TOKA C HAHOCEPAEUHUKOM, JUIsl H3MEPEHHUs TOKa B Anamna3one ot 0 1o
500 A.

8. b0k n3MepeHus 1o J0OOMy M3 MPEAIIECTBYIOLUINX MYHKTOB, B KOTOPOM IO MEHBIIEH
Mepe OJUH BBICOKOBOJIbTHBIN MpoBOAHUK (310, 320, 330) HaxonuTcst B pabovdeM COCTOSIHHH MPH
HOMHHAJIbHOM HAIPsKeHUH, BHIOPAHHOM U3 TPYIIbL, cocrosiment u3: 3 kB, 3,3 kB, 6 kB, 6,6 kB,
10kB, 11xB, 12xB, 20xB, 22xB, 24xB, 33kB, 35xB.

9. bnok m3MepeHus mo m. 8, B KOTOPOM IO MeHblIeld Mepe omuH patduk (710, 720)
HANpsDKEHUS] CKOH(UIYPUPOBAH U BBINIOJIHEH C BO3MOXKHOCTBIO W3MEPEHHUS HANpPSUKEHHS B
nuanasone ot 80% 10 120% HOMHMHAIBHOTO HANPSKEHUS.

10. bnok m3MepeHus: mo JrOOOMY U3 MPEALIECTBYIOIUX IMYHKTOB, mpuueM 0ok (100)
COZIEPIKUT MO MEHbILEH Mepe OIUH JaT4yuK XOJuia, CKOH(PUIYPHUPOBAHHBINA U PUCTIOCOOTICHHBIH
kak matuuk (610, 620, 630) Toka nis U3MepeHHs TOKa B auamasoHe oT 5 nmo 1000 A,
npennouyrutenbHo oT 100 o 1000A, HauGonee npegnoururenbHo ot 200A 1o 800A.

11. Brox wu3mepeHuss mo JOOOMY H3 MPENUIECTBYIOIIUX IMyHKTOB, B KOTOPOM IIO
MeHblIeir Mepe oxuH aatyuk (710, 720) HanpspkeHHs CKOH(UIYPUPOBAH M BBIMIOJHEH C
BO3MO>KHOCTBIO U3MEPEHUs HanpsikeHus B nuanasone ot 1 kB no 50 kB, npennoururensHo ot 5
kB 1o 45 kB, 6onee npennoururensHo OT S KB o 22 kB.

12. bnok u3MepeHus: Mo JOOOMY U3 MPEALIECTBYIOIIUX MYHKTOB, npudeM 0ok (100)
JOTIOJTHUTEBHO CKOH(HUTYPUPOBAH U BBIMIOJHEH C BO3MOKHOCTBIO OOHAPYKEHUS M WHAWKALUU
HEHCIIPABHOCTEH W/MJIM KOPOTKOTO 3aMBIKaHHUS 10 MEHBIIEH Mepe B OXHOM BBICOKOBOJBTHOM
nposoxHuke (310, 320, 330).

13. bnok u3MepeHUs: Mo JIOOOMY W3 MPEIIECTBYIOLINX MYHKTOB, IOMOJHHUTEIBHO
CKOH(HMTYPUPOBAHHBIN U BBITOJHEHHBIH ¢ BO3MOKHOCTBIO (POPMUPOBAHUS CUTHAJIA MTPEPBIBAHUS
B Cllyd4ae WHAWKALWM HEWCIPABHOCTH, IPHYEM CHTHAJI MpPEPbIBAHUS CKOH(QUIYPUPOBAH M
BBIIIOJTHEH C BO3MOXKHOCTBIO cpadaTeiBaHmsi peyie  Oe3omacHOCTH, peje Oe30macHOCTH
CKOH(QUIYPUPOBAHO U BBINOJHEHO C BO3MOXKHOCTBIO MPEPBIBAHHUS IOTOKA 3JIEKTPUUECKON
SHEPrHH MO MEHbINEH Mepe Ha OMH BICOKOBOJIBTHBIN npoBonHuK (310, 320, 330).

14. bnok n3MepeHus no moOoMy U3 MPENUIECTBYIOMNX TyHKTOB, CKOH(PHUIYpHUPOBAHHBIN
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U BBIIOJHEHHBII C BO3MOJKHOCTBEO H3MEPEHHS PEAKTUBHBIX TOKOB W/HMIM PEaKTUBHON
MOIITHOCTH, W/WUJIM TapMOHHUK 0 MEHbIIEH Mepe OIHOrO BBICOKOBOJIBTHOrO mpoBomHuka (310,
320, 330).

15. brnok u3mepeHus mo J0OOMYy M3 MPEAIIECTBYIOLINX NMyHKTOB, npudem Omnok (100,
150) ckoH(pUTrypHpOBaH U BBIIIOJHEH C BO3MOXKHOCTBIO COOTBETCTBOBATH:

craugapty IEC 60071-1:2006+AMD1:2010 CSV no TpeOOBaHUSIM K M30JISLUMN;, H/UITH

cranaapty IEC 60060-3:2006 unu IEC 60060-2:2010 mo meronaM BbICOKOBOJIBTHBIX
UCTIBITAHUH JIJIs1 YKa3aHHBIX YPOBHEH HarpsiKeHUst B COOTBETCTBUH co cranmaprom IEC 60060-
1:2006.

16. biok u3mepeHust o Jr0OOMY M3 MPENLIeCTBYIOMIUX MyHKTOB, MpH 3ToM OJ0k (100)
CKOH(UTYPUPOBAH C BO3MOXKHOCTBEO COOTBeTCTBOBaTh cranmapty IEC 62475:2010 mo
CHJIbHOTOYHBIM HCIIBITAHUSIM.

17. brnok u3MepeHus 1o JroO0OMy M3 MPENLIeCTBYIOIINUX MyHKTOB, MpH 3ToM 610k (100)
CKOH(HUTYpUPOBaH C BO3MOXKHOCTBEO H3MEPEHHUS] JBYX 3HAYEHHH TOKA B COOTBETCTBHH C
kyaccom Tounoctu 0,5 S unmm 0,2 S cranmapra cemeiicrsa IEC 61869 u knaccom Tounoctu 0,5 S
unu 0,2 S crannapra IEC 62053-22.

18. biok m3mepenHus 1o Jr000My M3 MPENLIeCTBYIOINUX MyHKTOB, MpH 3ToM 610k (100)
CKOH(HUTYpUPOBaH C BO3MOKHOCTBIO M3MEPEHHUS IBYX 3HAUEHUI HANPSDKEHUS] B COOTBETCTBUH C
kynaccoM touHoctu 0,5 mmm 0,2 crangapta IEC 61869 u kmaccom tounoctu 0,5 S wmm 0,2 S
cranaapra cemeiictea IEC 62053-22.

19. brok u3mepeHus 1o a000My M3 MPENLIeCTBYIOIUX MyHKTOB, MpH 3ToM 610k (100)
COIEPKUT MOAYJIb U3BJIEUEHUS (POPMBI BOJHBL

20. bnok wu3mepeHus no 1. 19, B KOTOpOM MOAyJb H3BJIEUEHHUs (HOPMBI BOJHBI
CKOH(UTYPHPOBAH C BO3MOJKHOCTBIO aHAJIM3a Ka4eCTBA 3JIEKTPOIHEPTUHL.

21. Bbnox wm3mepenus mo m. 19, B KOTOPOM MOAyNb H3BJIeUeHHUS (HOPMBI BOJIHBI
CKOH(HMTYpUPOBAH C BO3MOKHOCTBIO OOHAPYKEHUS M OMPENeIeHUs] XapaKTePUCTUK 3aMbIKAHUS
Ha 3eMITI0, MeK(a3HOTO 3aMbIKAHUS W/WIN JFOOOTO THIA UCKaKEHUsT OPMBI BOJTHBI, TAKOTO KaK
TIPOBAJIbI WJIH BBIOPOCHI.

22. brnok wu3mepeHuss mo m. 19, B KOTOPOM MOXyJb HU3BJIEUYEHUS (HOPMBI BOJHBI
CKOH(HTYpHPOBaH C BO3MOYKHOCTBIO JIOKAJIM3aUUA OOHAPYKEHHOTO COOBITHS B CETH.

23. byiok m3MepeHwust 1o JrOOMy M3 MPEALIeCTBYIOIINUX MyHKTOB, MpH 3ToM 6110k (100)
CONEPKUT MOAyJb cOopa mHaHHBIX JUIsi cOoOpa JaHHBIX, OTHOCSIOUXCS K o0memy

rapMOHUYECKOMY MCKKEHHIO HAIPSDKEHHS W/ I TOKa, OCOOSHHO K CyTparapMOHUKaM.
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