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[lpeancnoBue

Llenu n npuHuunel ctaHgaptusauun B Poccunuckon depgepaunmn ycraHosneHbl egepanbHbiM 3aKOHOM OT
27 nexadbpa 2002 r. Ne 184-d3 «O TexHMYeCKOM perynmpoBaHnumn», a npasuna npuMeHeHnsa HaunoHarnbHbIX CTaH-
naproB Poccunckon begepaunn — [OCT P 1.0 — 2004 «CtanHaaptusauusa B Poccumnckon epgepaumnn. OCHOB-
Hbl€ NONOXKEHUSA

CBeaeHuda O CTaHOapTe

1 NOAIOTOBJIEH ®epepanbHbiM rocygapCTtBeHHbIM YHUTAPHbLIM npeanpudaTnemMm «Bcepoccunckmnin
ANEKTPOTEXHNUYECKNIA MHCTUTYT UMeHn B.W. JlennHax» (PIYTM BAW) Ha ocHOBEe COOCTBEHHOIO ayTEHTUYHOTO Nepe-
BOJA Ha PYCCKUU A3bIK CTaHAApPTAa, YKa3aHHOro B NMyHKTE 4

2 BHECEH TexHu4yeckum komuteTom no ctaHaaptTusaunn TK 37 «3nekrpoodopygoBaHUe AN nepeaayu,
npeobpasoBaHUAa U pacnpeaeneHns aneKTPoIHEPrnm»

3 YTBEPXXOEH N BBEAEH B AJEVUCTBUE [Mpukasom deaepanbHOro areHTCTea Mo TEXHUYECKOMY
perynuposaHuto n Mmetponorun ot 9 aekadpa 2009 . Ne 641-ct

4 Hacrodawmu ctaHgapT MoAUMULUMPOBAH NO OTHOLLEHUIO K MexayHapoaHomMy ctaHaapty MOK 60099-5:2000
«PaspagHukn. Yactb 5. PekomeHgaumn no Bbibopy v npumeHeHuto» (IEC 60099-5:2000 «Surge arresters —
Part 5: Selection and application recommendations», MOD) nytem BHECEHUA TEXHUYECKNX OTKITOHEHUUN, OO BAC-
HEHUE KOTOPbIX MNPEACTaBNEHO BO BBEAEHUU K HACTOALLEMY CTAHAAPTY, a TAKKE NMyTEM USMEHEHUA €ro CTPYKTY-
pbl. COnoCTaBrEHNE CTPYKTYPbl HACTOALLEro ctTaHaapTa Co CTPYKTYPOU NPUMEHEHHOTO MEXAYHAPOAHOI0 CTaH-
napra ¢ 00ObsACHEHUEM NPUYNH NUSMEHEHUSA CTPYKTYPbI MPUBEAEHO B AONONMHUTENBHOM npunoxxeHunn A1,

HanmeHoBaHue HacTodALlero craHgaptTa UISMEHEHO OTHOCUTENbLHO HAMMEHOBAHNA YKa3aHHOIo MeXayHapoa-
Horo ctaHgaprta and npuseaeHua B cootBetcteue c[OCT P 1.5— 2004 (nyHKT 3.5), a Takke C y4eTOM CNOXXNB-
LLIEUCA OTEYECTBEHHON NPAKTUKM HAMMEHOBAHUA pacCcMaTpPUBaEMbIX B MEXKOYHAPOAHOM CTaHAapTe annaparos
3aLluThbl OT NepeHanpPaXeHUN.

B cootBeTctTBUM CTOCT P 1.7 — 2008 (nyHKT 7.6.6) B anemMmeHT «bubnuorpadua» He BKMOYEHbl 4OKYMEH-
Thl, HA KOTOPbIE AAaHbl CCbINKU B MEXXAYHAPOAHOM CTaHAapTE N MHpOPMAaLNA 0 KOTOPbIX NPUBEAEHA B NPUIOXKE-
HUM C MeXXgyHapoaHoro craHaapTta

5 BBEAEH BINEPBbIE

VHbopmaLusa 06 UBMEHEHUSX K HacmosaweMy crmaHoapmy nyoriukyemces 6 e>ke200H0 u3dasaeMoM UHOP-
MayUOHHOM yKalzamere «HauuoHarnbHbie cmaH0apmbl», & MeKcm U3MeHeHuUU U rnornpasoK — 8 €XXeMeCA4YHO
u3oasaemMbix UHOPMAaUUOHHbIX yKa3samesax « HauuoHaribHbie cmaHo0apmbpl». B criydae nepecmompa (3aMeHbl)
Uy OMMeHbI Hacmosuweao cmadoapma coomeemcemeyrouwlee yeeoomMmrieHue byoem onyoriukoeaHo 8 eXXeMeCcsy-
HO u3dasaemMomM UHOPpMaUUOHHOM yKa3amerse « HauuoHarnbHble cmaHoapmsbi». Coomeemcemesyrowas UHPop-
Mauus, yseooMsIeHUE U MEKCMbl pasmewiaromes markxke 8 UHoopmMayuoHHoU cucmeme obuwiezo rosib30-
g8aHuUsa — Ha ouyuarnbHoOM caume @eoepasibHO20 a2eHmcemea rno MexXHU4YeCKoMy pezyriuposaHuro U Memporsio-
auu e cemu ViHmepHem

© CtaHgaptuHdgopm, 2011

HacToawmi ctaHaapT HE MOXKET ObITb MONHOCTHIO UMM YAaCTUYHO BOCNPOU3BEAEH, TUPAXXUPOBAH U PaCcnpo-
CTPAHEH B Ka4yecTBE 0bnLUManbHoro nsganus 6e3 paspeweHnsa degepanbHOro areHTCTBa No TEXHUHECKOMY Pery-
NTMPOBAHUIO U METPOJIOTNN
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BBeneHue

HacToawmn ctanaapt pa3paboTtaH B LIENsgX HOpMaTUBHOIo obecneyeHna sbidopa U NpUMEHEHNA annapaToBs
3alUnNTbl OT NEPEHaNPAXeHNN, KOTOPbLIE B 0TEYECTBEHHOWU NMPAKTUKE U3BECTHbLI KAK « BEHTUNbHbIE Pa3PAAHUKN» U
«HENMUHEWNHbIE orpaHnyuTenu nepeHanpsxeHun (OlNH)», ¢ yyueTom pekomeHaauun MexxayHapoaHblX CTaHAapPTOB
MexxayHapoaHOU aNeKTpoTexHu4Yeckon kommccum (M3K) 1 onbiTa akcnnyatTaumum Takux annapaTtoB B BEAYLLUUX
MNPOMBILLNEHHO Pa3BUTLIX CTpaHax Mupa.

HacToawmm ctaHgaptT MOAUMMULIMPOBAH MO OTHOLLUEHUIO K MPUMEHEHHOMY MEXAYHAPOAHOMY CTaHAapTy
M3K 60099-5:2000 «Pa3pagHukn. Yactb 5. PekomeHagaumm no BblOOpY U NPUMEHEHUIO». HecMoTpa Ha TO,
YTO B HACTOALLEM CTaHAAPTE B OCHOBHOM COXPaHEHO TEXHUYECKOE coaepXaHne, ogHako USMEHEHO HaMMEHOBa-
HUe, BKINOYEHbl HEKOTOPbIE TEPMUHONOIMYECKUE CTaTbU, NPOBEAEHbI AONONMHEHUA U UBMEHEHUA TEXHUYECKOTO
xXapakrepa.

B kayecTtBe aononHUTeNbHLIX npunoxxeHnn OA, b n [AB B HacToawmnKn ctaHaapT BKMIOYEHbI OTAENbHbIE
NoNnoXXeHna n3 mexxkgyHapoaHbix ctraHgaptos MoK 60071-1:2006, MOK 60071-2:1996 n MOK 60099-3:1990
COOTBETCTBEHHO, HA KOTOPbLIE AaHbl HOPMATUBHbLIE CChINKXW B IPUMEHEHHOM MEXAYHApPOAHOM CTaHAapTe, HO KOTO-
Dbl€ HE NPUHATHLI B KAYECTBE HaLMOHaNbHbIX cTaHaapToB Poccumnckon deagepauun.

B TekcTe cTaHaapTa Takue nonoXXeHusd BbiaeneHbl 0OAMHOYHOU BEPTUKANBHOW NMUHUEN, PACTNONOXEHHOW Cre-
Ba OT TEKCTA, a MHopmMaLnd o0 TOM, YTO AaHHOE NONOXEHUE 3aMEHSAET CChINKY HA MeXXayHapoaHbIN cTaHAapT,
npuBeaeHa B BUAE NpUMeyaHusd, 3akKni4YeHHOro B pamMKy U3 TOHKUX NMUHUU U pa3MELLEHHOro Nocrne aTtoro
MONOXXEHUS.

[lonoNHUTENLHbLIE NO OTHOLLEHUIO K MEXOYHAPOAHOMY CTaHAaPTY NONOXKEHUA BblAENEHbI 0O4UHOYHOU BEPTU-
KanbHOU NMHUEN, PACMONOXEHHOU cripaBa OT TEKCTA, a AOMNONIHUTENbHbIE CnoBa, Ppasbl — NOAYEPKNBAHUEM
CMITOLUHON rOPU3OHTANbHOWU NTMHUEN.

C y4ETOM CNOXKUBLUENCA OTEYECTBEHHOU NPAKTUKU 3KcnnyaTauum paccMmaTpuBaeMblX B MEXKAYHAPOAHOM
cTaHAapTe annapartoB 3aLUUThbl OT NepeHanpPsXXeHnn NpoBeaeHbl UBMEHEHNA OTAENbHbLIX Ppasd (CNnoB, 3HAYEHUN
nokasaTerneun), KOTopble BblAeNeHbl B TEKCTE KYPCUBOM. BHECEeHNe yKkazaHHbIX TEXHUYECKUMX OTKITOHEHWI HaNpaB-
NEeHOo Ha y4yeT 0bbeKkTa n acnekrta ctaHgaprusaummn, XxapakrepHoix anga Poccunckon degepaumnun. MHpopmaumsa od
OTEYECTBEHHbIX AOKYMEHTaxX npuBeaeHa B npunoxxeHmu Arl.

CTaHgapT coaepXX1T pekoMeHaaumun, a cnegoBarenbHO, NpeacraBnaeT codon BCroMmorarernbHbi JOKYMEHT,
NONE3HLIN NMPU BbIDOPE 1 aKCNNyaTaumnm Kak y»xe AaBHO UCMONb3yeMbIX 414 3aLlUThl OT NepeHanpaA>XXeHUN BEH-
TUNbHbLIX PA3PAAHUKOB, TaK U NpULLEALLINX UM HA CMEHY HENMMHEUHbIX OTPaHUYUTENEN NEPEHANPKEHUN, NPEAHA3-
HAYEeHHbIX 411 OO BbEKTOB 3NEKTPOIHEPIreTUKN N ANEKTPOCHADXKEHNA NPOMBbILLNEHHbIX NPEANPUATUIA.

Annaparhl 3aLlnTbl OT NepeHanpPsaXXeHUn, Ha KOTOPbIE PacnpPOCTPaAHAETCA HACTOALLUMN CTaHAapPT, B OTEYe-
CTBEHHOW NPAaKTUKE, KaK NpaBuno, NPUMEHAIOT B INEKTPOYCTAHOBKAX NEPEMEHHOIO TOKA HANPAXXeHNeEM 3 KB 1
BbILLIE.

Y
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ot ot T

HAUWOHAJNDbHbBINN CTAHAOAPT POCCUWUNCKOWNW PEOEPALUNMN

PA3PAOHUKN BEHTUIIbHBIE N OTPAHNYATENN NEPEHANPAXXEHNW
HENUMHEMHBLIE ANA 3NEKTPOYCTAHOBOK
NMNEPEMEHHOI'O TOKA
HA HATIPAXEHWE ot 3 no 750 kB

YacTtb 5

PekomeHaauuMu no BbLIOOPY U NMPUMEHEHMUIO

Surge arresters without gaps and non-linear resistor type gapped surge arresters for a.c. electrical installations
for voltages from 3 to 750 kV. Part 5. Selection and application recommendations

Nata BBegeHua — 2011 — 01— 01

1 ObnacTb NpUMEeHeHunnA

HacTodawwmmn ctTaHaapT pacnpoCcTpaHAETCA HAa BEHTUINBbHBbIE pa3paaHukn (aanee — PB) n HeNMHENHbIE orpa-
HU4YUTENN NnepeHanpsxxeHnn (aanee — Ol'H) u yctaHaBNUMBaeT METOAUKY X BbIOOpA U NPUMEHEHNUA ANA OrPaHU-
YEHUA rPO30BbIX 1 KOMMYTALIMOHHbIX NEPEHANPSXKEHUW HA ANEKTPoobopya0BaHUN NEPEMEHHOIO TOKA HAMPAXKEHU-
eM oT 3 a0 750 kB.

CTaHaapTt MOXeT ObITb Takke npumeHeH K PB n Ol'NH, npeaHa3Ha4YeHHbIM Ans paboTbl B YCNOBUSAX, OTIINY-
HbIX OT YCNOBWUI, YKa3aHHbIX B HACTOALLEM CTaHAapTe, ECNU U3roOTOBUTENEM U NOTPEOdUTENEM COrnacoBaHbl COOT-
BETCTBYIOLLME crneunarnbHblie A0NONHUTENbHbIE TPeOOBaHUA.

PekomMeHaauum HacToALLero craHgapra MoryT ObITb KOHKPETU3NPOBAHbLI U AOMNONHEHbI B TEXHUYECKUX YCIO-
BUSAX, TEXHUYECKUX TPEOOBAHUAX U PYKOBOACTBAX MO IKCnnyaTtauun, cornacoBaHHbIX NU3roTOBUTENEM U NOTPEOUK-
TENEM.

2 HopMmaTuBHbIE CCbITIKWN

B HacTodALwleM cTaHAapTe UCNONMb30BaHbl HOPMAaTUBHbLIE CChINKWU Ha cCneayloLne ctTaHaapThbl:

[OCT P 1.5— 2004 CtanpgapTtusauusa B Poccunckon depgepaunn. CtaHaaptel HaLMoOHanbHble POCCUNCKON
denepaunn. Npasuna noOCTPOEHUS, U3NOXXeHNA, 0POPMIEHNA 1 0003HAYEHUSA

[OCT P 52725 — 2007 OrpaHnuutenu nepeHanps>XXeHUU HENMMHENHbIE ANA ANEKTPOYCTaHOBOK NEPEMEHHOI0
TOoKa HanpskeHnem ot 3 o 750 kB. ObLue texHnyeckue yenosua (MOK 60099-4:2006 Pa3pssOHuKu 0115 3aliumabl
om nepeHanpsxeHul. Yacme 4. OKCUOHO-MemariudeckKue pa3paoHUKU 6e3 UCKPOos8bIX NMPOMEXXYMKO8 0119 3aLlu-
mMbi OM MEPEHAnNPsKeHUl 8 cucmemMax rnepemMeHHo20 mokay, NEQ)

[OCT 1516.3 — 96 OGnekTpoodbopygoBaHue nepemMeHHOro Toka Ha HanpsxkeHusa ot 1 o 750 kB. TpeboBaHus
K aneKTpuyecKkon npovyHocTtu nsonaunn (M3K 6007 1-1:2006 «KoopourHauus usonguyuu. Yacms 1. Onpeoernerus,
npuryunbi U npasuna», NEQ)

[OCT 9920 — 89 (MOK 815 —86, MOK 694 —80) OneKkTpoyCTaHOBKU NMEPEMEHHOIO TOKA HA HanpaXKe-
Hue ot 3 Ao /50 kB. nuHa nytu yteukn BHeLWHen nsondaummn (M3K 60815:1986 «301amopbi 8bICOKO20 Harps-
XXEeHUs 0519 pabombl 8 3a2psa3HeHHbIX yeriosusax. Beibop u onpeoerneHue pasmeposr, NEQ, MIOK 60694:1980
« Annapamypa KoMMymauyuoHHas u yempotcmea ynpaereHus 8biCOK020 HanpsxeHus. Obuwiue mexHudeckue
mpeboeaHus, sKn4yaemble 8 cmaHoapmsbi», NEQ)

[OCT 10390 — 86 SnekTpoobopygoBaHne HA HanpsXeHue cebille 3 KB. MeToabl uCnbiITAHUU BHELLHEW
N30NaUNN B 3arpsA3HEHHOM COCTOAHUUN (MOK 60507:19971 «N3019mopbi 8bICOKO20 HAaMPSXKEeHUS nNepeMeHH020 MOKa.
MemoOob! ucnbimarul 8 ycriosusax UCKycCmeeHH020 3azpsa3HeHusa», NEQ)

N3pnaHune odpuumnanbHoe
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[OCT 16357 — 83 Pa3paaHuUKn BEHTUNbHbIE NEPEMEHHOIO TOKA HA HOMUHAaNbHLIE HANPAXXEHUA OT 3,8 A0
600 kB. ObLmne TexHn4veckue ycnosusa (M3IK 60099-1:1999 « Pa3pssOHuKu 01151 3aumabl Om rie peHarnpsKkeHul.

YHacmeb 1. VIickposbie 3aliumHbie pa3paoHUKU C HENMUHEUHbIMU pe3ucmopamu 0119 cucmem rnepemMeHHO020 mokKay,
NEQ)

MpumMmedyaHwue — [lpn Nnonb3oBaHNUM HaACTOAWMM CTaHAapToM LenecoodbpasHo NPOBEPUTL AENCTBUE
CCbINOYHBLIX CTaHA4apTOB B MHPOPMaLMOHHON cucTeme obLlero nonb3oBaHns — Ha oduumansHom canTe degepanbHo-
ro areHTCTBa No TEXHUYECKOMY PEryrIMpoOBaHN0 U METPOMNOrMnN B ceTh VIHTEPHET UMK MO eXerogHo nsgaBaemMomy NHAOpP-
MaLMOHHOMY yKa3aTento «HauuoHanbHble CTaHAapTbl», KOTOPbLIA ONyOrnnMKoBaH MO COCTOSIHUIO Ha 1 sSiHBapsA TEKYLLUEro
roga, U No COOTBETCTBYHOLLUM eXeMeCcsa4YHO nagaBaemMbliM UHPOPMaLMOHHBIM YKasaTensMm, onyornuKoBaHHbBIM B TEKYLLEM
rogy. Ecnun ccbinodHbIi cTaHaapT 3aMeHeH (M3MEHeH), TO NPW NoNb30BaHUM HACTOALLMM CTaHAapTOM CeayeT PyKOBOJ, -
CTBOBaTbCS 3aMeHALWNM (M3MEHeHHbIM) CTaHAapToM. Ecnn cCchinoyYHblA cTaHgapT oTMeHeH 6e3 3aMeHbl, TO MOJIoXe-
HMe, B KOTOPOM JaHa CChlfika Ha Hero, NpUMeHSsIETCA B YacTWU, He 3aTparnBaroLLeil 3Ty CCbINKY.

3 TepMUHbI U onpeageneHun

B HacTodawem ctaHaapTte npumMmeHeHbl TepMuHbl No TOCT P 52725, TOCT 1516.3 nTOCT 16357, a Takke
cnegyroLue TEPMUHbI C COOTBETCTBYIOLLIMMU onpeaeneHnaMu:

3.1 nponyCcKHaA CNOCOOHOCTb BEHTUNbHOIO pas3psaaHuka: CrnocoOHOCTb BEHTUNLHOINO pa3paaHUKa
BblaepuBaTb 0e3 noBpexxkaeHun 20 nodbix TOKOBLIX Bo3aenucTeumn no NOCT 16357 (noanyHKT 3.1.11).

3.2 Knacc nponyckKHOU CNOCOOHOCTU HENIMHEUMHOro orpaHuyuTensa nepeHanpsxeHuu: O0O03Ha-
yaemas B cootBeTcTtBuUnN ¢ [OCT P 52725 (tabnuua 1) undopammn 1, 2, 3,4 15 cnocoOHOCTb HENMMHENHOTO OrPaHu-
YnuTensa nepeHanpsXXeHum BblaepuBaTb 0e3 noBpexaeHun 18 UMNynbLCOB TOKA NMPOMNYyCKHOW CNOCODHOCTHU NOo
[OCT P 52725 (nyHKT 3.25).

3.3 TOK B3pbIBO0OE30MACHOCTU HEJNIMHEUMHOro OorpaHuuuTens nepeHanpsxkeHuu: MakcumanbHoe
OJEeUCTBylOLLlEEe 3HA4YeHUEe YCTAHOBUBLUEroca OONbLUOrO TOKA KOPOTKOro 3amMblKaHMA B COOTBETCTBUM C
[OCT P 52725 (noanyHKT 6.4.10), npn KOTOPOM HEMUHEWNHBLIN OrPAHUYUTENDL NEPEHANPAXKEHUN ELLIE COXPAHAET
B3pbiBOOe3onacHoCcTb Mo FOCT P 52725 (NyHKT 3.34).

[] pPMMeEeYaHNE— OcTanbHblE TEPMUHBI N X OonpeldelieHNA NnpuBeideHbl B NMPpUIOXEHWUNA HA.

4 Oowme NonoxeHus

4.1 Obwmre NPpUHUUNbI NPUMEHEHUA BEHTUSbHbIX PA3PAOHUKOB U HEJIMHEUHbLIX OrpaHuuYUTenemn
nepeHanpsXXeHun

[OCT 1516.3 ycTaHaBNUBAET UcCribimamesibHble HanpsXXeHus 051 mpex ouaria3oH08 Kinacco8 HarnpsiXxeHus
AN1IeKMPoobopydosaHus.

- duana3ioH I: om 1 00 35 KB skmio4umernbHO,

- duana3ioH II: om 110 0o 220 kB sxkntodumernsHO,

- duana3soH llI: om 330 0o 750 kB sK1ro4umerbsHo.

[lna ceten duana3oHos | u ll, cogepxxalnx Bo3ayLUHbIE NMHUWN, OCHOBHYIO ONACHOCTL AN 000pyA0BaHUA
npeacTaBnAlT MHAYKTUPOBAHHbIE U NPAMbIE yaapbl MOSTHUX B NOAKIMIOYEHHbIE BO3AYLUHbIE NMMHUN. B KaDenbHbIX
CETAX, HE CBA3aHHbIX C BO3AYLUHbIMU IMHUAMW, HAMOONEee BEPOATHbI NEPEHANPAXKEHNUA, 0OYCNOBIEHHbIE MOBPEX-
OEHUAMU UNU KOMMYTaLMOHHbIMU onepaunamMmun. B peaknx cnyvyasax, ogHaKko, MOryT TakKe BO3HUKHYTL NepPeHanpsi-
XXEeHUA, UHAYKTUPOBaHHbIE MONHUEW. B ceTax duanal3oHa /ll, B gononHeHue Kk pakrtopam duana3oHos [ u ll,
CTAHOBATCHA 3HAYMMbIMU KOMMYTALIMOHHBbIE NEepPeHaANPXKEHUA. [lepeHanpsXXeHUA MOTYT Bbi3biBaTb NEPEKPLITUA U
Cepbe3Hble NOBPEXaeHUs 00opyaoBaHUA U, TAKMM 0Dpa3omM, NogBepraTh 3NeKTpocHabXeHne noTpedutenen onac-
HOCTWN npepbiBaHUA. HeoOX0a4MMO NPOTUBOCTOATL 3TOMY NyTEM COOTBETCTBYIOLLEN KoopanHauun PB n OlNH ¢
naonaunen. Noatomy, eCnm eCtb BEPOATHOCTL NPO30BbLIX UM BbICOKUX KOMMYTALUMOHHbIX NepeHanpaXXeHnn, KoTo-
Dble MOTYT ObITb ONACHbLIMU AN 000pyA0BaHUSA, pekoMeHayeTca ucnonb3osaTtb PB (OI'H).

3T PB (OlNH) aomkHbl npeactaBnaTb cCOOOW YacTb CETU, OTBEYaloLLYIO 3a ee HaaeXXHoCTb. PB (OlH)
MNPOEKTUPYIOT TaK, YTOObI BblAEPXXUBATb HAMPSXXEHUA U COOTBETCTBYIOLLIME TOKU Yepe3 HUX C A0CTaTOYHO BbICOKOW
BEPOATHOCTbLIO C YYETOM 3arpa3HEHUU U Apyrnx Bo3gencTeni B Mecte yctaHoBku PB (Ol'H). [epeyerb Hanpsxe-
HUU U nepeHanpsxXeHul, oelcmesyrowux 8 KaXxoou cemu, npueeoeH 8 npunoxeHuu A:

- paboyee HaNPsHKEHNE;

- KBa3ucTaumoHapHbIe NepPeHaNPAXKEHUS;
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- NepeHanpaXkXeHua ¢ NoNorMm PPOHTOM;

- NepeHanpPsaXXeHUA C KPYTbiM PPOHTOM, —

e nepeHanpsaXxeHns ¢ nonoruMm PPOHTOM, 00YCrNOBIMEHHbIE KOMMYTaAUUAMU, NPEACTaBAOT 0CO0YI0 BAXKHOCTb
ana PB (OlNH), sawmwatoinx obopyagosaHue, oTHocsLeecd K ouaral3ony Ill.

Kak npasuno, TpeboBaHna ny4Luen 3antbl 000pya0BaAHUA U BLICOKOrO HOMUHAaNLHOIO HanpsxeHna PB
(Ol'H) B3anmHo npotmnBopeumnssbl. [ToaTomy BbiOOp noaxoaswero PB (OlNNH) npeacrasnsaet cobon npouecc onTm-
MuU3auumn, npu KOTOPOM HEOOXOAMMO paccMaTpUBaTh DOMbLLLOE YUCIO NapaMeTPOB CETU N 0DOPYAOBaAHUA.

Ol'NH Hanbonee 3dhPEKTUBHBLI B CETAX C 3a3€MNEHHLIMW HEUTPANAMU, MOCKOSIbKY OHWU MO3BONSAIOT OCYLLE-
CTBUTb HAUNYYLLYIO 3aLLUNTY OT NEepeHanpaXXeHn ¢ NoNorum opoHTOM. B HacTodLlee BpemMa annapaTtbl 4aHHOTro
TUNa LLUMPOKO NPeaCTaBNEHbI B 3TUX ceTax, npudvem npumeHeHne PB (Ol'H) ana takux ceten UMeeT TEHAEHUUIO K
npenmMmyLLecTBeHHOMY ncnonb3oBaHuio Ol'H. B HEKOTOPLIX ceTAX C U30NMUMPOBAHHLIMU U PE3OHAHCHO-3a3EMIEH-
HbIMWU HEUTPANAMMU, A€ KBa3UCTaUMOHAPHbIE NepeHanpsXkeHnsa BCneacTeme 3aMmblkaHnA Ha 3emMito Oonee npoaorn-
XXUTENbHbI, MOTYT ObITb NPeanoYTUTENBLHLIMKU PB, ecnu TpebytloTca HU3Kmne 3aLmTHbIE YPOBHU. HECMOTPA Ha TO,
YTO cyLluecTBylowne PB TpaauuynoHHO NPUMEHAIOT BO BCEX ANnana3oHax HanpsmKeHud, npumeHeHmne PB MoxkeT
ObITb HAanbonee onpasaaHo 019 cemeti duana3oHa l.

4.2 O6wana mertoauka BblOOpa BEHTUIMbHbLIX Pa3PAOHUKOB U HEJNIMHEUHbLIX OrpaHudYuTeneu
nepeHanpsaXeHun

na sbioopa PB nnu Ol'H pekomeHayeTca cneayiowas nTtepaunoHHaa MeToamka, nokaszaHHas Ha CTPyK-
TYPHOW CXEME PUCYHKA 1, B COOTBETCTBUKN C KOTOPOW BbINONHAIOT CrneayoLwme JENCTBUA:

- onpeaenaT Haubosbuwee onumernbHO donycmumoe paboyee HanpsxeHue PB (Ol'lH) B 3aBUCMMOCTU OT
HanodonbLUero padbo4vero HaNPsHXKEHUA CETHU;

- onpeaendarT HoMmmMHanbHoe HanpaxeHue PB (Ol'H) B 3aBUCMMOCTU OT KBa3uUCTAUMOHAPHbLIX NepeHa-
NPAXKEHUN;

- OLleHMBAKOT aMNNUTYAbl U BEPOATHOCTU OXKMAAEMbIX IP030BbIX pa3paaHbIX TOKOB Yepes PB (Ol'1H), onpe-
0enatT mpebosaHus K Pa3psOHbIM HarpskeHUssM NMAHUA 3nekTponepeaadvum n BbiIonpatoT HOMUHarnbHbIN pasps-
HbIW TOK, 3HAYEeHNEe nMnynbca O0NbLLOro TOKAa, rPoryCcKHyro crnocobHOCMb UNKU Kriace yemot4vusocmu PB n mok
rponyckHou criocobHocmu Ol'MH.

[TpuMmedyaHune — Ecnu HeoOXoAuMbl 3Ha4vyeHUA WMNynbca OONbLUIOrO TOKa, OTNWYHbIE OT CTaHA4apTU3O-
BaHHbIX 3Ha4eHUin B cooTtBeTcTBUU € [OCT P 52725 (nognyHKT 6.2.5), 3TU 3Ha4eHWUA crefyeTr BbiOUpaTb B COOTBET-
CTBUW C rPO3OBLIM pas3paAHbIM TOKOM U MPONYCKHOW CNOCOOHOCTLIO;

- BbIOUPAIOT kKamezaoputo 83pbisobe3onacHocmu PB nunn mok e3pbisobe3onacHocmu OlNH;

- BbiOupatoT PB (Ol'NH), KoTopbin yA0BNETBOPAET BbiLLEYKA3AHHbIM TPEOOBAHUSAM;

- onpeaenaoT 3aluTHble Xapakrepuctukm PB (Ol'NH) npu rpo30BbIX 1 KOMMYTAUMOHHbIX UMMYNbCaX;

- pacnonaratot PB (Ol'H) kak Mmo>xHO bnuxke K 3awiuLaemMomy obopyaoBaHUIO;

- onpeaenarT KoopAnHaALMOHHOE BblAEP>KMBAEMOE HANPSHXXKeHne 3amLaemMoro ooopyaoBaHus npu KOM-
MyTaUMOHHOM UMNYNbCE, YYUTbIBAA NPEeACTaBUTENbHbIE NepeHanpaKeHUsA ¢ NonormmM PPOHTOM U KOHAUTypa-
LU0 CETHU;

- onpeaensaT KOOPAMHALMOHHOE BblAEPXUBAEMOE HANPSHXKEeHUE 3aLumLlaemMoro ooopyaosaHus npu rpo3o-
BOM UMMYIbCE, paccMmaTtpuBas:

- NPeACTaBUTENbHYIO NaAatloLLY0 BOJTHY FPO30BOro nepeHanpaXXeHnsa, onpeaenaeMyto nogseoeHuemM Bo3-
AyLLIHOW NUHUKU, coeaunHeHHon ¢ PB (Ol'1H), npu yoape monHuu u npuemnemMon HOpMoOUn NnoBpeXaeHUM 3aLlnLLa-
eMoro ooopyaoBaHu4,

- CXeMy NoACTaHUUMU;

- pacctosaHne mexay PB (Ol'NH) u sawmiwaembiMm 000pya0BaHUEM;

- onpeaenaroT HOPMUPOBAHHLIN YPOBEHL N30NALIMKU 000PYyaAO0BaAHUA, NPUBEAEHHbLIN B NpUnoxxeHnn OA;

- ecnu TpebyeTca bonee HU3KNI YPOBEHL N30NALIMK 0DOpPYyAOBaHUA, TO pacCcMaTPUBaOT ODoNnee HU3KoE Hau-
bosbuwiee o0numernibHoO donycmumoe paboyee HanpskeHue, bonee HA3KOE HOMUHAaNbLHOE HaNPSXXeHne, Donee Bbl-
COKM HOMWHAanNbHbIKW Pa3psaaHbIN TOK, 00ree BbICOKUWN KINacc rpornycKHoOU criocobHocmu, Apyryto KOHCTPYKLNIO
PB (Ol'H) nnn ymedbLueHHoe paccrosaHue mexay PB (OINH) v 3awwmuaemMbiM 0O bEKTOM.

[TpnMedyaHNe— bonee HU3Koe Haubonbuiee dnumenbHO donycmumoe paboyee HanpsxeHue Wnn bonee
HU3KOE€ HOMUHaNbHOE HanpsXXeHue MOXET CHU3UTb aKcnnyaTaunoHHYH HageXHocTb PB (Ol'H).

[leTanun aTon ntepaunoHHON METOAUKU N3NOXKEHbI B pasgenaxs,oun’ .
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4.3 CoxpaHeHune paboToCnOCOOHOCTU BEHTUINbHbLIX PA3PAAHUKOB U HEFIMHEUHbIX OrpaHUYUTENEN
nepeHanpsXXeHun npum 3arpAasHeHun NoKpbIlleK

3arpasHeHue nokpbikn PB (OI'H) MoXeT Bbi3aBaTh NEPEKPLITUE UNU MOBLILLEHUE TEMNEPATYPbl KOMMOHEH-
TOB, BblpaBHMBAKOLLUKX HANpsxeHne B PB, 1 OonbLuon pocT Temnepatypbl BapuctopoB B ON'NH. YTo0Obl npeaoTBpa-
TUTb noBpexageHua PB (Ol'NH) B panoHax ¢ 3arpsasHeHnem, cneayet Bbloupatb PB (OlNH), cnocoOHbIe BbiAE PXKU-
BaTb COOTBETCTBYIOLLUNE YCNOBUA 3arpa3HeHns. HecMmoTpsa Ha TO, YTO JaHHOE TpeboBaHWE HE YCTAHOBNEHO SIBHO B
[OCT 16357 n IOCT P 52725, PB n Ol'lH, ncnonbsyembie B HopManbHbIX YCINOBUAX SKCNyaTaunuu, AOIMKHbI
BblAepXXnBaTb CPeAHUE BO3JEUCTBUSA 3arpsa3HEHNA, COOTBETCTBYIOLLIME cmerneHu 3arpasHeHua |l (cMm. npunoxxe-
Hue [1b). Ecnun panoH yctanoskn PB (Ol'H) noaBep)xeH bonee CunbHOMY 3arpAa3HeHunto, 3To MOXKET HeOnaronpm-
ATHO NoBNUATL Ha ucnonHeHmne PB (Ol'1H) cBonx dyHKUKMW. ECnu B CUNBHO (cmeneHp 3arpasHeHund ) nnu oyeHb
CUNbHO (cmeneHb 3arpa3HeHuna [V) sarpsasHeHHbIx panoHax ucnonb3yilot PB (Ol'H) HeaaekBaTHOM KOHCTPYKLUNHA,
9OPEKTUBHON B NPEAYNPEXAEHUN CNy4YaeB, YKa3aHHbIX BbiLLE, A0MYCKAETCA NPOBOAUTL NEPUOANYECKYIO YACTKY
UNn CMasky.

Ecnu npeanonaraetca oombiB PB (Ol'NH) nog Hanps»xeHnem, Heobxoammo, 4toobl PB (Ol'H) Obinu cnpoek-
TUPOBAaHbI C YYETOM TAKMUX YCNOBUKN IKCNNyaTaLnun.

5 BeHTuUnbHbIe pa3psagHuku B cootBeTCcTBUMM € TOCT 16357

5.1 XapakTepuCTUKN BEHTUJIbHbIX Pa3pAOHUKOB

5.1.1 Oowmne nonoxeHun

K OCHOBHbIM Xapakrtepuctukam PB oTHOCATCA X HOMUHarNbHOE HanpsXeHue, npoObuBHOE HaNPSXKEHUE,
HOMUHAanNbHbIE Pa3PAAHbIE TOKU U OCTaOLLMECA HANPSAXKEHUA NPU 3TUX TOKAX.

3almTHaa PyHKUMSA XapaKkTepudyertcd npoOUBHLIMU HANMPSXKEHUAMKU ANA PPOHTA BOJIHbI IPO30BOI0 U, MNpw
HEOOX0AMMOCTN, KOMMYTALIMOHHOIO UMMYINbLCOB, a TAKKEe OCTalLUMMUCA HANPSAXXEeHUAMU NPU HOMUHAaNLHOM
paspAaaHOM TOKE U, KOraa HeE0OX0AMMO, NPU TOKaxX KOMMYTaLMOHHOro nmnynsca. na 4aHHoro HoMMHanbHOro
HanpsXeHusa cyLlecTByoT PB pasnnyHbIX TUNOB, a cneaoBaTernbHO, PpasHbie 3aLUNTHLIE YPOBHMN.

K AONONHUTENBHbLIM Xapakrepuctukam PB, nognexaLumm pacCMOTPEHUIO, OTHOCATCA ANUTENBLHO COnyCcmu-
Moe paboyee HaNpPsXKeHWUe, rPoriyckHas crocobHOCMb UNK Krace yemodiyusocmu PB K OnumenbHbiM UMY I1b-
caM MoKa, Kamezopus 83pbieobe3oriacHocmu, CnNOCOOHOCTb BblAEPXKNBATL 3arpA3HEHUs, NPUrogHOCTb K OOMbI-
BY N0 HAaNpPs>XeHNeM 1 cneuunarnbHble MEXaHUYECKUE KaYeCTBa.

5.1.2 HOMMHanNbHOe HanpAXeHue

HoMUHanNbHOE HanNpPs>XeHne — 3T0 MakCMMarnbHO A0NYCTUMOE JEUCTBYIOLLIEE 3HAYEHUE HANPAXKEHUA NPO-
MbILLNEHHOW YaCTOThl MeXAy BbiBOgaMn PB, npn KOTOpOM npeanonaraeTcda npasunbHaa ero pabora, KakK ato
npeannucaHo ycnoBUAMMU UCnbITaHMN. HOMMHaNbHOE HaNpPA>KEHUE UCNONMb3YETCA B KAYECTBE KOHTPOBLHOTO Nnapa-
MEeTpa A1 yCTaHOBNEHUS paboynx xapakrepucTuk.

[TpumMmedvyaHUe —PB HeKOTOpbIX TUMNOB, npegHa3HaJveHHble ANA UCNofb3oBaHWA B duanasoHe [l co3patoT
0114 ralleHna Ayrn npu HanpsKeHUsx MNPOMBILUNTEHHOW 4YacToThbl Oofiee BLICOKMX, YEM HOMWHaNbHOE HanpaXeHue.
OTO HanpshKeHWe, KaK npaBWmno, HasbiBalOT «HanpaXeHUWeM ralleHWa npu KBasUcTalUOHapHbIX MepeHanpsaKeHU-
ax». [Nockonbky TOCT 16357 He yCcTaHaBNMUBAET UCMbITAHUNA B LENAX rapaHTUn npaBunbHON paboTel Takux PB, ycnoBua
NnpoBeAEeHNA WUCNBbITAHWUA WU NPUNOXEHUE HaNpaAXKeHUA AOMKHbI ObiTb cornacoBaHbl MeXay noTpebutenemMm U NU3roTo-
BUTENEM.

B HEKOTOPbLIX Cny4vaax, HanpumMep ANa UCNbITaAHUN B YCNOBUAX 3arpsaA3HEeHNs, OMKHO ObITb M3BECTHO MaK-
CUMarnbHOE AEUCTBYIOLLEE 3HAYEHWNE HANPSXKEHNA NPOMBbILLUNEHHON YaCTOThbl, KOTOPOE MOXET ObITb ANMUTENBLHO
NPUNoXXeHo Mmexay ebiBogamu PB. [ina PB, npeagHasHa4vyeHHbIX Ang ucnonb3oBaHua B cduanas3oHax | u ll, aTto
HaNpsXXeHne MOXeT ObITb paBHO HOMUHANBLHOMY HanNPsXKeHuto PB.

[1na PB B ceTdax ¢ usonnpoBaHHbIMU N PE3OHAHCHO-3a3eMIMNEHHbLIMU HEUTPANAMU B TEYEHNE BCErO Nepuoa
UCNbITAHUW B YCNOBUSAX 3arpsaA3HEHUA A0IMKHO ObITb MPUIOXEHO ANMUTESIbHOE HAMPAXKeHUE, paBHOE HOMUHANbHOMY
HanpsXeHuto PB. [pu 3TOM, ecnn HOMUHaNbLHOE HaNPSXXeHWe NpeBbILLAeT HanbonbLuee pabovee HaNPsHKEHUE
(Mexay dpazamun) CETU, MO cornaLleHnto Mexxay noTpeduTenem u U3aroToOBUTENEM B KAYECTBE UCTbITATENBHOTO
HaNpPsHKeHUA BbIOMPAaoT nocnegHee.

[1na PB, npegHasHavyeHHbIX ANd UCNOoNb30BaHUA B duana3oHe I, OHO, Kak npaBuno, Hmke. [Ana PB B ceTdax
C 3a3€MIMEHHbIMU HEUTPANAMU C KOSIDDULMNEHTOM 3aMblKaHUA HA 3eMIto Mexkay 1,2 n 1,4 cHa4vana AoMKHO ObITb
NPUNOXXEHO UCMbITAaTENbHOE HaNpPaXeHue, cocrtasnawowee 0,75 — 0,8 (ana KoadPULIMEHTOB 3aMblKaHNA HA 3EM-
no 1,33 n 1,25 cCooTBETCTBEHHO) HOMUHaNbLHOro HanpsXxeHua PB, unn 0,87 (1.e. 1/1,15) ycTaHOBNEHHOIO ANKU-
TenbHO donycmumozo pabdoyero HanpskeHua PB (OHO paBHO MnNu MeHbLUE, YeM HOMUHAaINbHOE HanpsXxeHue PB),

5
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B 3aBMCUMOCTM OT TOTO, KAKO€ MeHbLUE. [lanee 3HAa4YEeHUEe UCNbITATENbHOIO HANPSHKEHUSA CNEPepPbIBAMU YBETU-
4YnBaloT A0 Honee BbICOKOro 3Ha4YEHUSA, COOTBETCTBYIOLLETO, B MPUHLUNNE, HANPSHKEHUIO KOPOTKOTO 3aMbIKaHUS,
B TedeHne 1 — 2 ¢, a 3aTem ObICTPO CHMXKAKOT A0 HAYaNbHOIO 3HAYEHUS.

[TpumMedaHWe— [aHHOe NoNoXeHUe 3aMeHAeT cchinky Ha MOK 60099-3 (pasgen 6).

[Mockonbky [OCT 16357 He ycTaHaBNMMBAET UCNbITAHUU B LENAX rapaHTUM MakCUManbHOro 4EUCTBYIOLLETO
3HAYEeHUA HaANPHKEHNA NPOMbILLITEHHOW YaCTOTbl, KOTOPOE MOXET ObITb ANMUTENBHO NMPUIOXEHO MEXAY BbIBOAAMM
PB, nppemnemoe sHa4yeHne 0IMKHO ObITb NONTYy4YEHO OT U3rOTOBUTENA.

5.1.3 3aUUTHbIE YPOBHMU

3aLnTHbIM YpOBHEM PB npu rpo3oBoM MMNYINbCE CHUTAOT HanbonbLiee n3 cneayrowwmx 3Ha4YeHUN:

- NPOOMBHOE HaANPSXEHWE NP CTaHAAPTHOM rPO30BOM UMMYIILCE;

- OCTarLleeca HanpsXeHne Nnpu HOMMHaNbLHOM pa3pAaHOM TOKE.

[TpuyMedvyaHNne —Bcnyyae 3aWnTel 000pyaAOBaHUA OT NMepeHanpaXeHUn ¢ KpyTbiM OPOHTOM Npegnonarator,
UYTO BblgepXnBaemasa NMPOYHOCTb NPONMUTAHHOW MacroM U3onAUnMK TpaHcpopMaTopoB, NO KpalHen Mepe, Ha 15 %
Oonblle ee BblAepXUBAEMON NPOYHOCTU NPKU NOSTHOM FPO3OBOM MMMyNbCE ANA NPOAOIIKUTENBHOCTU HaNpaAXeHUs
bonee KOPOTKOW, YeM 3 MKCc. CnegoBaTenbHO, MakCuManbHble HanpsXeHus, yctaHoBneHHsle B [OCT 16357 (Tabnuubl
2—4) ana npoboa Ha PpPoHTe BOSHLI, Ha 15 % BbILWWE, YeM OHW Xe ANnd CTaHAapTHOro rpo3oBoOro UMMynbca.

M3onaumna apyrux TUNOB, Kak, Hanpumep, B UBMEPUTENBHLIX TpaHcopMaTopax, Kabenax unu eepmMemusuposaH-
HbiX pacnpedenumenbHbix yecmpoucmeax (['PY), MOXeT UMETb pasfindHble BblaepXUBaeMble XapakTepPUCTUKKA, a Npo-
OMBHOE HanpsaXXeHue Ha PPOHTE BOJSIHbI MOXET noTpeboBaTh CrneunanbHOro PaccMOTPEHUS.

3aLUNTHbIN YPOBEHb NPU KOMMYTALMOHHOM UMIMYIbCE NPUMEHSIOT ANA 3aLUnTbl 000pya0BaHUA OT NMNEPEHA-
NPSKEHUI C Nonorum ppoHToM. OH npeacraBnaeT cobomn HanbonbLUEE N3 3HAYEHUW NPOOUBHOIO HANPSHXKEHUA MPU
KOMMYTaLWOHHOM UMNYIMbCE N OCTaIOLLEroca HanpsXXeHna npyu KOMMyTaLMOHHOM UMNYIbCE.

MpunmeyaHune—Ecnu ana PB kakoro-nnbo tuna npobuBHoOe Hanpsi»keHne npu KOMMyTaLMOHHOM UMMYbCE
He M3BECTHO, BecbMa Ornun3kasa no coAepXXaHuto MHpopmaLns 0 HeM MOXET BbITb nonyyeHa 13 nNpobuBHOMO HanpsiKe-

HUA NMPOMBbI LLUNEHHOWN YacTOTHI.

5.1.4 HomuHanbHbLIN pa3pAAHbIN TOK

3a HOMWHanNbHLIU Pa3psaaHbIM TOK NIPUHUMAKOT aMNNUTYAHOE 3Ha4YeHUe uMmnynbsca, umetoLero doopmy 8/20,
KOTOPOE UCNONbL3YIOT AN Knaccudukauum PB. HOMMHaNbHbIN pa3psaaHbii TOK UCNOMb3YIOT TAKXKe ANd TOro, Ytoobl
MHULIMMPOBATbL COMNPOBOXKAAOLWLNN TOK B X0A4€ pabounx ncnbiTaHUM U YCTAHOBUTb 3aLUNTHbLIN YPOBEHL PB npu
rPO30BbIX NEPEHANPAKEHNAX.

5.1.5 Knacc ycmouvyueocmu K onumersrnibHbIM UMNYITbCaM MOKa

Knacc ycmodyusocmu K OniumersibHbIM UMy/ibcamM mokKa 0003Ha4altoT 4YMCroM, COOTBETCTBYIOLLUM
cnocodbHocTn PB nornowaTtb aHEpruto npu paspaae AnNUHHbIX NUMHUKA. Bo3pacrarwwme HoMepa KrnaccoB No
[OCT 16357 (Tabnuua 7) ykasbiBatOT HA yBENMUYNBAIOLLMECHA HANPSXKEHUA CETU U ATNTUHY NTMHUN, U CHUXKAIOLLMECSH
BOJTHOBOE COMNPOTUBNEHUE U KOIPMULINEHTLI NEPEHANPIKEHUMN.

5.1.6 Kame2aopus e3pbieobe3onacHocmu

Kamezopuro 83pbleobe3onacHocmu 0003Ha4vatoT 6ykeoti (A, B, C, D unu E), cooTBETCTBYIOLLIEN CNOCOOHO-
cTu PB Bblgep)xuBaThb NOCE NOBPEXEHUA TOKU BHYTPEHHUX KOPOTKUX 3aMblKaHMI €3 B3PbIBHOIMO pa3pyLUEeHUS
NOKPbILWKK cornacHo [OCT 16357 (noanyHKT 3.1.195).

5.1.7 BblaepXxXuBaemMble XapakKTePUCTUKU B YCITOBUAX 3arpA3HeHUs

[na PB, npeaHasHa4yeHHbIX AN UCNONb30BaAHUA B 3arpa3HEeHHbIX pauoHax CcO cmereHsamu 3arpsasHe-
HUA |l n 1V, xapakTepuctnku KOTOpbIX NpuBeAEHbl B npunoxeHun Ob, Heobxoanmo ncnbiTaHUEe B yCNOBUAX
3arpsa3HeHNa B COOTBETCTBUU npunoxxeHnem LB. V3 pe3ynsraTtoB 3TOrM0 UCMbITAHUA MONy4arT UHMOPMALIUIO
O NPOOUBHON XapaKTEPUCTUKE. XapaKTEpPUCTUKA NEPEKPLITUA NMOKPLILLKA MOXET ObITb MPOBEPEHA B COOTBET-
ctBun c [OCT 10390.

5.1.8 XapakTepuCcTUKu ooOmMbIBa NOoA HANPSAXKXeHUuem

[TpMmeHeHne oOMbIBA NOA HANPSXEHMEM MOXKET NOTPeboBaTh cnevLmanbHOW KOHCTPYKUUK PB, a Takke co-
OTBETCTBYIOLLMX UCTIbITAHUN.

[py npoekTnpoBaHMN 0OMbIBOYHOIO 000PYA0BaAHUSA AOIMKHbI ObITb COOMIOAEHLI CrieayloLLne TpeboBaHUA:

- I0MKHA ObITb UCMOMNb30BaHAa BOAA C COOTBETCTBYIOLLUUM yAENbHbIM CONMPOTUBIMEHUEM;

- 1aBNeHnEe U KOHpUrypaumsa conna AosmKHbl ObITb TAKMMUW, YTOObI pa3pAAHUK MO BCEW ANTMHE U OKPY>KHOCTMU
cMa4vmBancs Kak MoXkHo bonee paBHOMEPHO U OAHOBPEMEHHO. [1na 3Toro He06Xo0AMMO YYUTbLIBATL MAaKCUMAarbHO
OONMYyCTUMYIO CKOPOCTb BETpaA.
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5.2 BbIOOp (pa3HbIX BEHTUNbHbLIX PA3PAOHUKOB

5.2.1 HOMMHanNnbHOe HanNpAXeHue

Kak npasuno, BbionpatoT PB, koTopbin Obl Bbiaep>xuBan BO34eUCTBUA, 00YCNOBIIEHHbIE KBA3UCTALUMOHAPHbI-
MW NepeHanpaXXeHUAMU, NOABNALLMMUCA B pesynsrarte ogHOda3Horo samMmbikaHUA Ha 3€MIIO, BbI3bIBAOLLETO
NoAbeM HaNPAXKeHUS HA HENOBPEXKAEHHbIX dda3ax B TO BPEMSA, KOraa nponcxoaut cpabarbiBaHne PB Ha ogHOM 13
aTuX pas. HeodbxoanumMo paccMaTpuBaThb U APyrne NPpUYnHbl KBa3UCTaLMOHAPHbIX NEPEHANPSKEHUIN, a 3a HAMNPS-
YXEHNE, HA KOTOPOE pacCcyMTaH pa3paaHuK, cneayeT npuHMMaTh HauBbICLLEE U3 3TUX NEpeHanpsaXXeHnn. B HEKOTO-
PbIX Cry4yaax MOXeT ObITb HE0OX0AMMO PAaCCMOTPETb KBA3UCTALMOHAPHbIE NEepeHaNnPsXXeHUSA, BO3HUKAIOLLUWE B
pes3yrnbrare 0QHOBPEMEHHOI0 CBEPLUEHUA Pa3HbIX COOLITUW, HANPUMEP BHE3AMNHOIO COPOCAa HaArpy3Kkn u 3amblKa-
HUA Ha 3EMII0, MPUHUMAsA BO BHUMAHUE BEPOATHOCTb UX NOABIEHUA.

Bo Bcex cny4yaax paccMaTpuBaloT cneayone npuyvnHbl KBasnctaunoHapHbIX NepeHanpsaKeHuHn:

- 3aMbIKaHUA Ha 3eMII0. 3TN NEpPEHanPAXKeHUA NPoABNAIOTCA B O0NbLLUON YacTu ceTu. PyKOBOACTBO NO
onpeaeneHuio aMmnnuTya KBasuctauMoHapHbIX NepeHanpsaXXeHMn npusegeHo B NpUNoXXeHnn A. IN'poaomKnTenb-
HOCTb NepeHanpaKeHUAa 3aBUCUT OT NMPOAOJPKUTENLHOCTU 3aMblKaHUA (40 €ro yctpaHeHus). B ceTax ¢ 3a3eMneH-
HOW HEUTPANbLIO OHA, Kak NpaBuUno, He npeBbILAaeT 1 ¢. B ceTax ¢ pe3oHaHCHO 3a3eMINEeHHOUN HEUTPAarbio C aBTOMa-
TUYECKUM YyCTPaHEHNEM 3aMbIKaAHMUA OHA, KaK NpaBuno, He npesbiaeT 10 . B ceTax 0e3 aBToMaTUYECKOro ycrpa-
HEHNA 3aMbIKaHNA HaA 3eMITI0 3Ta NPOAOIMKUTENBHOCTb MOXKET COCTaBNATb HECKOJbKO YaCOB;

- cOpocbl Harpy3ku. Nocne oTKMo4YEHNA Harpy3Kk Bo3pactaeT HanpsXXeHmue Ha cpaboTaBLLUEM CUITOBOM Bbl-
KIntovaTene co CTOPOHbI UCTOYHUKA MUTAHUA. AMNNUTYAA NEPEHANPIKEHUA 3aBUCUT OT XapaKTEPUCTUK OTKIHOYEH-
HOW Harpy3ku 1 OT MOLLIHOCTU KOPOTKOIo 3amMblKaHUA nNUuTaroLLen nogctaHumMu. KeasucraumoHapHble nepeHanps-
YXEHUA MMEOT 0CODEHHO BbICOKME aMMNUTYAbl NOCHE NOMIHOro COpoca Harpy3Ku Ha reHepaTopHbIX TpaHCOPMAaTO-
pax B 3aBUCUMOCTU OT YCINOBUW HAMaArHM4MBaHMA U NPEBLILLEHNA HOPMAaNbHOW CKOPOCTU. AMNNNTYAA NEPEHAaNnps-
YXEHUN, BbI3BAHHbLIX COPOCOM HArpy3Ku, Kak npaBuno, U3MEHAETCH B Te4EHUE nx nepuoga 4encTBus. [Npu TOUHbIX
pac4yeTax HeobxoanmMo y4nTbiBaTb MHOIMO NapameTpoB.

B kauecTBe pykoBoACTBA MOTYT ObITb UCMOSb30BaHbI CNeayioLlnue TUNUYHbIE 3HAYEHUA:

- B HEDONbLUMX MO MPOTAXKEHHOCTU CETAX NOSHbLIN COPOC HArPy3KM MOXKET BbI3BaTb NOAbEM NEPEHANPAXKE-
HUW ¢pa3a — 3eMnd C aMNNUTYA0N, Kak npaBuno, HUXxe 1,2 oTH. eAa. ['pogomKUTENLHOCTL NepeHanpPAXXeHNs 3aBU-
CUT OT cpabarbiBaHUS annapartypbl, PerynupytoLlen HanpsXXeHne, 1 MoXXeT 40CTUratb HECKOJNTbKUX MUHYT;

- B MPOTS>KEHHbIX CETAX NOCME NOMHOro copoca Harpy3ku amnnutTyga nepeHanpsaXkeHna gasa — 3emMns
MOXKET AocturaTtb 1,5 OTH. eq. nunu gaxke bonee B cny4yae nosasneHuns adpdekra eppaHt unm pesoHaHca. l'po-
OOIMKUTENLHOCTL NEepPEeHaNPAXXEHUU MOXKET COCTaABNATb HECKONbKO CEKYHA;

- pu cOpOCe Harpy3Kku reHepaTopHbIX TPAHCPOPMATOPOB aMMNMUTYAbl KBA3UCTALIMOHAPHbLIX NEPEHaNPAKe-
HU MOTYT gocTuraTtb 1,4 OTH. ea. Anga TypooreHepartopoB U 1,5 OTH. e4. Andg rmaporeHepartopoB. [poaoImKUTENb-
HOCTb NepeHanps»KeHum coctaBnAaeT npuodnuanTenbLHoO 3 C.

Ecnu nssecrHa BpemMeHHasa 3aBUCMMOCTb aMnnuTya, yaooHO npeAcTaBnAaATb NepeHanps>keHns B BUe Koe-
0aHuM ¢ MakCcUManbHOW aMNNUTY401U NPOAOIMKUTENBHOCTbLIO, PABHON BPEMEHMU, B TEYEHUE KOTOPOro aMniuTyabl
npepbiWaoT 90 % MakCcMManbHOro 3Ha4YeHus.

B HEKOTOPbIX CETAX HEOOX0AUMO paccMaTpuBaTb cneaylowme cnydyam KBasnmctaLMOHAPHbLIX nepeHanpsa-
YXEHUN:

- PE30HAaHCHbIE 3D EKTLI, HANPUMEP NPU 3apAaKe ANMMHHBLIX XONOCTbIX IMHUW UMW NPU Ppe30HaHCaxX MeXxay
CETAMMU;

- NIOABbEM HANPSAXKEHUA BAOTb AJNMUHHBLIX NTMHUK (3PP EKT PeppaHTH);

- TApMOHKNYECKMNE NepeHanpaXkeHnsa, Hanpumep nNpu KOMMyTauumn TpaHcqPopmMaTopoOB;

- obpaTtHoe NuTaHue Yepes cBA3aHHblE TpaHCopMaTOPHblIE OOMOTKK, HANPUMEP ABYyXTpaHcopMaTopHas
noacraHumna ¢ ooLen BTOPUHHOM LULMHOWN BO BPEMS YCTPAHEHUSA NOBPEXAEHUA NN oAHOPA3HON KOMMYTaLUK
Tpexda3Horo TpaHcopMarTopa ¢ HeypaBHOBELLEHHON BTOPUYHOW HArpy3Kou.

KBasucraumMoHapHble nepeHanpseHns, 00ycnoBreHHble heppope3oHaHCaMu, HE A0MKHbI ObITb MCNOTb30-
BaHbl KAk OCHOBA A4 BbiOopa PB, a A0MKHbI ObITb YCTPAHEHHI.

KoMOMHaUMa TakKux NpUYnH, Kak 3aMmblkaHne Ha 3eMNI0 U COPOC Harpy3Kkn, MOXXeT NPUBECTU K D0ree BbICO-
KUM 3HAYEHUAM KBa3UCTaLMOHAPHbIX NepeHanpsXXeHun, Yem B criyyae Bo3aeNCcTBUA 0 gHON U3 HUX. Koraa Takue
KOMOMHaUMKU CHYUTAIOT OCTATOYHO BEPOATHLIMU, NEPEHANPAMXKEHUA OT KaXKA0u NPUYnHbI HEOOX0ANMO CYMMUPO-
BaTb, Y4UTbIBAA AEUCTBUTENBHYIO KOH(PUTYPaALINIO CETH.

MpumeyaHune1— Bbibop HOMUHaNbLHOro HanpsXeHns PB, cooTBeTCTBYOLLEro MakCuMarnbHbIM KBa3ucTaLm-
OHaPHbLIM NMepeHanpsKeHNsAM CETU, OCHOBBLIBAOT Ha MPeAnonoXeHUn, YTo Hanbornblluee HanpsiXKeHWe CETU He MOoBbILLA-
eTCA Npu HOopMarnbHbIX YCIOBUSAX aKcnnyaTauuu. Ecnn umeetcs BEpPOATHOCTb MOSABNEHUS aHOMalbHBIX HaMpsSKeHWN
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CETWU, YBEeNUYMBAKLLMX, TaknM o0Opa3oM, BEPOATHOCTbL cpabaTbiBaHU PB B fAaHHbIX YCNOBUAX, MOXET CTaTb
HeoOXoAUMbBIM Ucnonb3oBaHNe PB ¢ 6onee BLICOKUM HOMUHANbHBIM HanMpaXeHUEM, YEM TO, KOTOpOE ObINO peKOMEH-
[0,0BaHO BhILLE.

[TpumMedyaHune 2— Paboune HanpaxeHUa ¢ YacTtoTaMu, oTNMYHbIMK OT 50 unn 60 ['u, MoryT noTpeboBaTh
cneunanbHOro paccMoTpeHUa NMpU UIrOTOBMEHUM UMK 3KkcnnyaTaunm PB 1 aonXHbl ObITe NpegMeToM 00CyXaeHUS
MEXAY WU3roToBUTENEM W NOTpeduTenem.

PB anga ceten ¢ 3oONUMPOBaHHbIMKU UMW PE30HAHCHO-3a3eMIEHHbIMU HENTpanaAMu 0€e3 aBTOMaTU4YECKOrO
YCTPAHEHUA 3aMblKaHUA HA 3eMIT0 A0IMKHbI ObITb CNOCOOHLI BbIAEPXKMBATb HOMUHANBHOE HANPSXKEHNE HENpe-
DbIBHO, YTO O0OYCIMOBIIEHO BO3MOXXHbIM ANUTENbHLIM KBa3ncTauuoOHapHbIM nepeHanpskeHnem. PB ana ceten
C aBTOMATUYECKUM YCTPaAHEHMUEM 3aMbIKaHUA HA 3eMII0 AOJIMKHbI BblAEPXUBATbL MAKCUMarnbHOE HANPSXKeHne
drasza — 3emns ceTu. 3TO YMEHbLUEHHOE 3HAYEHUE MOXKET ObITb NONTY4YEHO OT N3FOTOBUTENS.

5.2.2 HOMUHANbLHLIN paspAAHbIN TOK

5.2.2.1 daKkTopbl, BNIUAKOLLME HA rPO30BbLIE pa3psaaHbIE TOKK

Kak npasuno, Tokn PB, obycnoBneHHble pa3psagamnu MONMHUN, MEHbLLE, YeM TOK MOMHUK. B crnyvyae npsamblX
yOapoB B NMHUK DeryLume BONHbI PacnpoCTPaHAOTCA B MPOTUBOMNOMOXHbIX HANPAaBINEHUAX OT TOUKM yaapa. [lepe-
KPbITUE NMMHEUHOU U30NALUUN co3gaeT napannenbHblM NYThb K 3EMIE, KOTOPbLIN OTBOAUT YaCTb TOKA MOJNTHUNU. B
crny4ae ygaposn B bonee 4emM 0Z1MH NPOBO UMW NEPEKPLITUA MEXOY NpoBOAaMU MOTYT cpabdoTaTth K pacnpeaennTb
MeXay cobon ToK aBa unu donee PB. Tonbko B criyyae npaMmoro yaapa odeHb 0nn3ko Kk BBoay PB, rae go
cpabartbiBaHUA PB He npoucxoauT HUKAKOro NepekpbITUd, pa3psaaHuK BbIHY>KAEH NPONYCTUTL Yepe3 ceba Haun-
OonNbLUMK TOK yAapa MONHUU. BEpPOATHOCTb TAKOro Criy4as MOXKET ObITb 3HAYUTENBHO CHUXXEHA COOTBETCTBYIOLLIEN
3aLunton. MiHdpopmauua, kacaroLwasacs napaMmeTpoB rp030BON BOJIHbI, MOXET ObITb NONTy4YEHA U3 0O LLIMX U MEC-
THbIX CTATUCTUYECKUX AaHHbIX. COOTHOLLEHUE MEXAY FPO30BbLIMU BONTHAMN U pa3paaHbIiMKU TOKamMu PB MoXKeT
ObITb NONTy4EHO NYyTEM pacY4eTOB METOA0M OEryLUnx BOJH.

Bo3ayLUHbIE€ MMHUK MOTYT ObITb 3aLUULLEHbI OT NMPAMbIX YA4apPOB MOMHUKX B MPpOoBOAaA MyTEM UCMNOSIb30BAHUSA
3aLUUTHbIX TPOCOB («BO3AYyLUHAA 3EMNA»), KOTOPbIE pa3MeLLAatoT TakK, YTOObI NepexsaTbIiBaTb yAapbl MOJTHUU U
HanpaenATb TOK MOSTHUK K 3eMME NO MeTann4eckum d0aLleHHbIM NN ONOPHbLIM KOHCTPYKUMAM. TaMm, rae npuMeHs-
10T A€PEBAHHLIE OMOPLI, ANA COEAMHEHUA 3aLUUTHBIX TPOCOB C 3€MINEU UCMONMb3YIOT NPOBOAHUKN C HU3KUM COMPO-
TUBNEHUEM.

[1pn cnonb3oBaHMK 3aLUUTHBIX TPOCOB UCKIOYaKOTCA NMOYTU BCE NpAMbIE yAapbl B MMHEWNHbIE NPOBOAA.
Korga nponcxogut Takon npamon ygap (MpopbiB 3aLLUNTbI), MEPEKPLITUE NMMHUN NOYTU HEN3OEXKHO B CETU, OTHOCS-
Lenca K ouanasoHam | u ll. Yucno sawmiiaroLmx NoBPeEXXaeHNUN U X TAXKECTb CregyeT perynmpoBaTtb YMCIIOM U
pacnonoXXeHnem 3anTHbIX TPpocoB. Korga yaap MONMHUKM OKAHYNMBAETCA HA 3aLLIMTHOM TPOCe, TOK MOJTHUU OTBO-
AUTCA B 3€MI0 NO YCTPOUCTBAaM, COCTOALLINM U3 COE€ANHEHHBLIX MPOBOAHUKOB. [10NHOE CONPOTUBIMEHUE NYTU TOKA,
BKINOYaa BONTHOBOE CONPOTUBINEHUE 3EMIN, BbI3bIBAET HANPSAXKXEHNE HA BEPXY NMHEUHON ONOPbLI. YacTb 3TOro
HanNpPS>KeHUA NPpUxXoaAuTCA Ha doasHble NpoBoaa. PasHuua mexxkay notTeHumnanom gpasHoro nposoaa v noTeHUUanom
BEPXa ONOpPbI, Npunaraemas HenocpeaCcTBEHHO K IMHEUHOW U30NALMK, MOXKET NPUBECTU K NEPEKPLITUID. [1epeKpblI-
TWe 3TOro Tuna Ha3bIBalOT 00paTHbLIM NepPeKkpbITUEM. HacToTa NnosABNeHnsa o0paTHbIX NEPEKPLITUN PETYNPYETCH
COOTBETCTBYIOLLUWUM BbIOOPOM M30NALMK, NOgAEPKAHUEM COMNPOTUBIEHUSA 3a3E€MIEHUA ONOP HA MPUEMIMEMOM
HM3KOM YPOBHE, obecnevyeHnemM aaekBaTHbIX MPOMEXYTKOB NPOBO4 — Ornopa, NpoBog — 3aLUUTHbLIN TPOC U NPO-
BOJ — NMPOBOA U NyTEM ONTUMU3ALIMN TEOMETPUN ONOP.

MeToauku, aHanorn4vHble NnpuMeHaemMbIM ANA 3aLUUTbl MIMHUKA, MOTYT TaKXKe ObITb MPUMEHEHLI ANA 3aLUUTHI
nogcraHuun. Metoabl 3alnTbl NPegycMaTpmuBaloT UICNONbL30BaAHUE NOABECHbIX 3a3E€MNEHHbLIX TPOCOB, METAaNIU-
YeCKMX MaJT U MOJNTHUEOTBOA 0B, N0AAEPXUBAEMbIX MOACTAHLIMOHHbIMW ONopamMn. 3TN METOA bl MOTYT ObITb NMPUME-
HEHbI B pa3NNYHbIX KOMOUHALNAX.

B ycTaHOBKaXx, HE 3aLUMLLEHHbLIX OT NPAMbIX YAapoB MOMHUKU, HANPUMeEP Ha pacnpeaenuTenbHbIX TPAHC-
doopmaTopax unm B Mecte npucoeguHeH1a kabena Ha NMHUAX ¢ AepeBAHHbIMU ONOpPaMU, Kak nsonauusa, Tak u PB
MOTYT ObITb NOABEPXKEHLI NPAMbIM yaapam, Bbi3biBalOLLIMM Ype3BblMaNHO BbICOKUE pa3psaaHblie TOKWU. Kak npaBu-
N0, 3HA4YEeHNA TOKa MOJTHUM N NPEACTABUTENLHOIO Pa3paaAHOro Toka CBA3aHbl C BEPOATHOCTLIO X NOABNEHUS.

Llenb 3almThl NPpU €€ NPUMEHEHNN Ha NOACTaHUMAX 3aKIo4aeTCa B CHMKEHUN pUCKA NOBPEXAEHNA N30NA-
LMK A0 NpUuemMnemMoro ypoBHsa. B HEKOTOPLIX crnyyasax 3T0 MOXET OblTb AOCTUrHYTO 3aLUMTOW TOMbKO NOACTaH-
unun. B apyrnx cnyyaax notpedyercsa 3alumta BCeX NUHUIA, NOAXOAALLNX K NOACTaHUMK. 3aLunTa NMHUIA HaA CpaB-
HUTENbHO KOPOTKOM PaCCTOAHWKU OT NOoACTaHUMKU ANA NOACTAHLUMOHHOM 3aLUUTbl paBHOLEHHA NOJTHOU 3aLUUTE
NTMHU.

[1pn HANU4YKUKU XOPOLLO CNPOEKTUPOBAHHbLIX CPEACTB 3aLUUThbl, N30NALKUK N 3a3EMNAIOLLUNX CUCTEM BEPOAT-
HOCTb NPAMBIX yaapoB MONMHUU B pa3HbIE MPOBOAA CYLLECTBEHHO YMEHbLLUAETCA, a 3HAYEHNE HaANPAXKEHUSA, NPU-
NOXXEHHOTO0 K U30nduuun B cnyyae yaapoB B 3aLUUTHYIO CUCTEMY, CHMXKAETCA A0 3HAYEHUIN, MEHBLUNX YEM YPOBHN
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nepekpbiTnda. B pesynbrate CHMXKalTCA paspagHblie TOKkU PB, 4TO no3BONAET OCYLUECTBNATL NYYLLYIO 3aLUUTY
00opya0BaHUA U YMEHbLLATbL HArpy3Ky Ha HEro.

5.2.2.2 BbiOOp HOMUHANBLHOIO paspsaaHOro Toka

Kak npaBuno, HoMnHanbHbIN paspsaaHbiv TOK PB BbIOMpatoT nocne pacCMOTPEHUSA:

- B&XKHOCTU U CTENEHUN NPOEKTUPYEMOMN 3aLLUUTLI. 3aLLUUTHbIE YPOBHU, DasnpytoLmnecs Ha bonee BbICOKUX
aMnnUTyae U KPyTU3HE TOKa, YBENMUYNBAKOT HAAEXKHOCTb 3aLLUNUTHI;

- yucna nMHuKn, NoAKNIYEHHbIX BO BpeM4a cpabaTbiBaHnda PB. Becneacreue otpaxeHnda 0erywmx BonH Ha
pa3psaaHbii TOK PB BnuatoT napannenbHO coeguHEHHbIE BOMHOBbLIE COMPOTUBMEHUA NMMHUIA U KADeneu;

- MMHENHOU u3onauun. OxXxmaaemsble rpo3oBble pa3paaHble TOKU PacTyT C yBENUYEHUEM NMUHEUHON N30NALUUN
(HanpumMmep, NONMHOCTbLIO U30NTMPOBAHHbIE AePEBAHHbIE CTONDLI), MOKa yaap MONMHUN HE MPOU3ONAET HACTONbKO
ONMN3KO K paspsaaHUKY, YTO BONMHOBOE COMPOTUBAEHNE U U30NALMA NMMHUN HE CMOTYT NOBNMUATL HA BONHY. Korga PB
MCMONb3YIOT HA NOACTAHLUMUK, K KOTOPOM NOACOEAUHEHLI MMHUU HA AePEBAHHBLIX Onopax ¢ He3a3eMIneHHbLIMU TPa-
BEpcamMu UNu LUTbIPAMU U3ONATOPOB, TOr4a, rno KpanHen mepe, ogHa onopa, CKopee BCEero, nocneaHaa Ha 9Ton
NMUHUKU, AOIMKHA UMETL 3a3€MNEHHbLIE TPABEPCHI UMK LUTLIPU U HU3KOE COMPOTUBIEHNE 3a3eMneHunda. B cny4yae
BbICOKMX COMNPOTUBIEHUN 3a3€MNEHNA OIMKHbI ObITb 3a3€MIEHbl HECKOSbKO Ornop Ha PacCTOAHUN MPUONU3UTENb-
HO NATU NPONETOB OT NOACTAHLNN,

- BEPOATHOCTU NOABNEHUA DONee BbICOKUX TOKOB OT yAapoB MONHUU. AMNNUTYAA rPO30BbIX TOKOB U3MEHAET-
CH B LULMPOKOM AnanasoHe 3Ha4YeHun. JInHmm B panoHax ¢ BLICOKOU NIOTHOCTLIO yaAapoB MONMHUN B 3EMITIO UMEIOT
NOBbILUEHHYIO BEPOATHOCTb YAAaP0OB MONMHUU C BBICOKMMU aMNNUTygaMUu TOKA;

- XapaKkTepucTuk NUHUKU U OKPY>KatoLLEN cpeabl C TOUKN 3pEHNA NOABNEHUA MONHUI. [ PO30BbLIE pa3pAaHbIE
TOKW U KPYTU3HbI NpeacTaBnAatoT cooon yHKLUMN MHTEHCUBHOCTU O00pAaTHbLIX NEPEKPLITUA U NPOPLIBOB 3aLLUThI
NMHUKU (UM UHTEHCUBHOCTU NEPEKPLITUN HE3ALLUNLLIEHHBLIX TIMHUU) HQ HEKOTOPOM OrpaHUMYE€HHOM PAaCCTOAHUM OT
noacraHumun. bonee BbICOKKE (DONee HU3KNE) UHTEHCUBHOCTU MOBPEXAEHUI YBENUYMUBAIOT (YMEHbLLAIOT) aMMJIN-
TyAy BEPOATHOIO rpPO30BOI0 pa3pAaAaHOro Toka U KPyTU3HY.

[1na ctaHaapTHbIX HOMUHaNbHbLIX Ppa3pAaaHbIX TOKOB B cOOTBETCTBUN CTOCT 16357 npaktnka noagTreBepkaaeT
OOCTUXEHME J0CTAaTOMHOWN CTEMNEHU 3aLLUUTbI NPU CODMOAEHUN CREeaYIOLLNX PEKOMEHaaLUUN.

Huana3sonbi [ ull (om 100 220kB): 5 unu 10 KA

B cetax ouanasoros [ ullno TOCT 1516.3, rge nuHenHble paccroaHua mexay PB HebonbLline (MeHee
5 kM), PB Ha pacnpegenutenbHbiX TpaHcopmMaTopax ¢ HOMMHanNbHbLIM pa3paaHbiM TOKOM S KA A0OCTATOYHO
HageXHbl, aXke Koraa TpaHcdopMaTopbl NoACOeAUHEHDbI K MMHUAM Ha AePEBAHHbLIX Onopax ¢ He3a3eMnNeHHbIMN
TpaBepCcamMu.

B ceTax knaccoe HarpskeHus 35 kB u Huxxe PB ¢ HOMMHanNbHbIM pa3psaaHblM TOKOM 5 KA MOTyT ObITb
NOoCTaToOYHbIMU ANA PANOHOB C HU3KOW NMIMOTHOCTbLIO YAAPOB B 3€MIMO U 3PP EKTUBHO 3aLLUULLIEHHBIMU NOAXO0AALLN-
MW BO3AYLUHbIMW NMUHUAMU C HU3KMMU CONPOTUBREHNAMU PyHAAMEHTOB onop. PB ¢ HOMUHaNbHLIM pa3paaHbIM
TOKOM 10 KA MOryT ObITb NPeANOYTUTENbHLIMU ANA BAXHbIX YCTAHOBOK (HEOOXOAMMbI 418 HAUITyYLLEN 3aLLUUTbI)
0CODEHHO B panOHax C BbICOKOW NNOTHOCTbLIO yAaPOB B 3€MIO UMK BLICOKUMW CONPOTUBNEHUSAMU 3EMIIN.

B cetax knaccos Hanpsaxerusa 110 kB u sbiwie, Kak npaBuno, pekomeHayrorcd PB ¢ HOMMHaNbHLIM pa3paa-
HbiM TOKOM 10 KA.

Huana3soH Il (om 33000 750kB): 10 unu 20 KA

[lna ceten knacca HanpsxeHusa 330 KB, Kak npaBuno, aocratoyHbl PB ¢ HOMUHaNbHbIM pa3pAaHbIM
TOKOM 10 KA.

[1na ceTen knaccos HanpsxkeHus cebiie 330 kB moryT notpeboBaTtbes PB ¢ HOMUMHaNbHbIM pa3psaaHbIM
TOKOM 20 KA.

5.2.3 CNOoCOOHOCTL BblgepXuUBaTb pa3paabl 60nbLWON ANUTENbHOCTI

B yctaHOBKax, rge noAaknoyeHbl ANMHHbIE NUHUKN Unn Kabenu, unu donbLune emMkoctn PB gomkeH ObITb
CNOCOOEH BblAEPXUBATbL Pa3psaaHbIN TOK U SHEPrUto, 00yCnoBreHHbIE KOMMYTALUUOHHbLIMWU NEPEHaNPIXKXEHUAMMN.
[loaTomMy ana PB ¢ HOMMHanNbHbIM pa3paaHbiM TOKOM 10 KA TAXenoro pexxuma ang pasnuyHbiX gunanasoHoB
Hanps>XXeHnn cetn B cooTBeTCTBUU C[OCT 16357 (nognyHKT 3.1.12) yCcTaHOBMNEHLI NapamMeTPbl UCMbITAHUNU, KOTO-
Pbl€ NPEACTABNAIOT TUNUYHYIO SHEPIUIO pacCeaHnd Yepes pa3paaHuKn B paccMmaTtpuBaeMon cetu. PB TaKenoro
pexxuma, Kak npasuro, UCNonb3yloT ANna ooopyaoBaHua duanai3onHa lll. lna obopyaosanusa cuanaloHos | u I PB
TSXKENOIo PEXKMMA UCMONb3YIOT B Criydae KpynHbIX NoACTaHUUKU, KOoraa TpeOyoTca HU3K1Ue 3alluTHbIE YPOBHU, UMK
B Crny4ae ANMHHbIX BO3AYLUHbLIX MTMHUK, Kabenen nnm atapen KOHAEHCaTopOoB, NOAKNIOYEHHbIX K COOPHbLIM LLK-
HaM. [lna Apyrux cny4vyaes, HaNnpuMep Koraa orxoadLluue nMHUKM cpaBHUTENBHO KOpoTkMe (MeHee 100 KMm), KakK
npasuno, ucnonb3yoTt PB ¢ HOMUHanNbHbIM pa3paaHbiM TOKOM 10 KA nerkoro pexmma nnm PB ¢ HOMUHanNbHbIM
pa3paaHbIM TOKOM S KA.



[OCTP 53735.5— 2009

5.2.3.1 PB Tsxenoro pexuma

TpeboBaHua K ucnoitaHuam rno NOCT 16357 (Tabnuua 7) ocHOBaHbI Ha pexxume, BKnoYatoLlem B ceds pas-
pA NMAHUK AnekTponepeaayn, U Ha HoMMHarnbHOM Hanps>XxeHun PB, paBHOM 1,4 OT HaMOONbLUEro HAaNPSHKEHUSA
dhasza — 3eMn4d CETM.

Kak npaBuno, Knacc ycmou4usocmu K OsiumesibHbIM UMMyibcaM mMoKa OCHOBAH HA COOTBETCTBYIOLLEM
HanpPsS>XXeHUU CETU, KaK 3TO0 yKkaszaHo B Tabnuue 1. OaHako, Kkorga XxapakrepucTuku NMHUM 3aMETHO OTNNYatoTCH OT
yKa3aHHbIX B Tabnuue 1, aHepruto, paccensaemyto B PB B aKkcnnyatauuoHHbIX YCIIOBUAX, HEOOX04UMO CPaBHMU-
BaTb C NONIy4aeMON BO BPEMS UCMNbITAHUA, BbINOMHAEMOIO B COOTBETCTBUM C TAONULUEN 1. B Takux cny4yasax peko-
MEHAYETCA Y4YET 0COObLIX YCITOBUMN.

Tadnwunua 1— CBasb MexXay KnaccoM ycmoudusocmu K OnumenbHbIM UMNynbcaM mMmoKa N XapakrepucTukamu
NMTUHUKN aneKkTponepeadi
Knacc [Tpnbnn3nTenbHbIX [TpudnnsnTeneHas [TpnbnusnTenbHoe [TpnONn3nTenbHbIN
ycmodvusocmu AnanasoH HanbonbLUKX ANWHa BOJIHOBOE KOS PULNEHT
K OnumernbHbIM paboynx HanpsKeHUN ceTwu, NUHUKU, KM COMpPOTUBIIEHUE nepeHanpaXXeHUn,
UMnynbcaM moka kB NUHUK, OM (OTH.e4.)”
1 o 245 Bkntou. 300 450 3,0
2 » 300 » 300 400 2,0
3 » 420 » 360 350 2,6
4 » 9525  » 420 325 2,4
5 » /65 » 480 300 2,2

* bason Ana 3Ha4YeHUN B OTHOCUTENBHbLIX SANHUUaxX CIyKUT aMITIMTYAHOE 3HAaYEHNUE HandonbLIEro HallPAXKe-
HWUA cpaaa — 3EMJ1IA CETH.

| [TpuMedaHNe—[aHHOe nonoxeHne saameHsAeT ceblniky Ha MOK 60099-1 [Tabnuua C.1 (npunoxeHue C)].

5.2.3.2 PB nerkoro pexxuma 10 KA 1 5 KA

[lna PB nerkoro pe>xkuma ¢ HoMMHanbHbIM pa3pagHbiM TOKOM 10 n 5 KA He yKa3aHO HUMKAKOro pasnnymsa no
HaNP>KEHUAM CETU, a YCTAHOBIEH TONbKO UCNbITATENbHbLIA TOK NPAMOYTONbHOW BOJHbI.

5.2.4 Kamezopus 83pbie0be30nacHOCMU 6eHMUITbHbIX Pa3pPAOCHUKOS

B cnyyae BHYTpPeHHEro nospexaeHna PB aBapuUUHbIN TOK Yepes HEro He AO0JMKEH BbI3blBaTh B3PbLIBHOIO
pas3pyLleHUs NOKPbILLKA. CneaoBarenbHo, PB AomkeH BblAep>KMBaTbh aBAPUNHBIW TOK, PaBHbIA UK OONbLUWIA, YEM
TOK Yyepes3 PB B ToUKke ero yctaHOBKM.

Ecnu TpebytoTcsa bornee BbICOKME 3HAYEHUA TOKA KOPOTKOro 3amblikaHus, Yyem 80 KA, noTpebutenb AOIMKEH
NPOKOHCYNBLTUPOBATLCA Y U3TOTOBUTENS.

PUMeYaHWe— [laHHOe NoNoXeHne 3aMeHaeT cchliky Ha M3K 60099-1 (tabnuua 7).

6 HenuHenHble orpaHvuuTenun nepeHanpsAs’XkeHMn B COOTBETCTBUM
c TOCT P 52725

6.1 XapakrepuCTUKN HEeNIMHEUHbIX OrpaHuuyuTerien nepeHanpaXxeHuun

6.1.1 Oowme NonoxeHus

OcHOBHble xapaktepuctuku Ol'NH Bknto4atoT B ceba Haubosbwee onumernbHo donycmumoe paboyee Ha-
npsXXeHue, HOMUHanNbHOE HanpsXXeHue, HOMUHanNbHLIU Pa3pAaAHbIA TOK U OCTAlOLLUMECH HANMPAXKEHUSA NPU HOMU-
HanNbLHOM pa3pAaaHOM TOKE, NPU KOMMYTALWOHHOM UMMYNbCE TOKA U KOYTOM MMMNYNbCE TOKA.

[1na 3apaHHOro Haubosbwiez20 onumeribHo 0onycmumoz20 paboye2o N HOMUHaANbHOIO HANPAXXEHUN CYLLE-
cTBYIOT Ol'lH pa3HbIX TMNOB U, CNeA0BATENBHO, PA3NUYHbIE 3ALLUUTHLIE YPOBHMN.

K AONONMHUTENbHbLIM XapakTepucTukam, KOTopble HE0OX0AMMO paccMaTpUBaTh MNP KOHKPETHOM MPUMEHE-
HUWN, OTHOCATCHA KNacc rpornycKHoU crnocobHocmu, mok 83pbieobe3ornacHocmu, cCnocoOHOCTb BblAepXXUBaTb 3a-
rPA3HEHUA, CIOCOOHOCTL BblAepXXnBaTb 0OMbIB NOA HANPAXXEHNEM U cneunanbHbie MeXaHn4YeCckue CBOUCTBA.

6.1.2 Haubonbuiee dnumenbHO donycmumoe paboyee HanpsKeHue

Hauborsblwiee onumerbHO oornycmumoe paboyee HanpaXXeHne — 310 MakCMManbHO A0NYCTUMOE 3HAYEHUE
CUHYCcOUAanbHOro HanNnPs>KeHUA NPOMBbILLNEHHON YaCTOTbl, KOTOPOE MOXKET ObITb ANUTENLHO MPUNOXEHO MEXAY
BbiBOgamMu Ol'H.
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Haubonbuwiee onumenbHO Oonycmumoe pabodyee HanpsaXeHue nonHoctbio cobpaHHoro OINH, npuxoas-
LLIeECA Ha CEKLINIO, MOXKET DObITb HUXKE, YEM HANPSXKEHWNE, UCTMONb3yEMOE B pabo4nx UCMbITAHUAX, A1 METOAUKN
CTapeHUsa 1 And OLLEHKN TEPMUYECKON CTabUNbLHOCTU. Bonee Hu3Kkoe Haubobuwiee onumerbHoO dorrycmumoe pabo-
yee HanpsHKeHUE MOXET ObITb 00YCNOBNEHO CTeneHbio 3arpsa3HeHns nokpbiuku ONH nnmn 00nNbLLION HENUHEN-
HOCTbIO pacnpeaeneHnsa HanpsXXeHna BA0 b KONMOHKWU BApPUCTOPOB U3-3a MeHee apPEeKTUBHOIO BbipaBHMBAHUA,
BbI3BAHHOTO 3adpdpeKkTramu OnmM3ocTu Apyrnx oObLEKTOB.

6.1.3 HOMMHanNbHOEe HanpsaXeHue

HOMWHaNbHOE HaNpPAXXeHUe — 3TO MakKCUMarbHOE HanpsXXeHUe NPOMbILLNEHHOU YacTOoThIl, KoTOopoe Ol'1H
MOXET BblaepxaTb B TedyeHue 10 ¢ B npouecce padboumnx ucnbitaHuax [no NOCT P 52725 (nyHKT 3.8)].
CneagoBarenbHO, 3TO OLIEHOYHbLIM NapaMeTp, N03BONAOLLEN YCTAHOBUTL Xapaktepuctuky Ol'H «Hanps»xeHue npo-
MbILLNEHHON YaCTOTbl B 3aBUCUMOCTU OT BPEMEHU» U ONpPeaennuTb TPEOOBAHUSA K UCMLITAHWUIO HaA MPOMYCKHYIO
CrIOCOBHOCMb.

6.1.4 HOMUHanNbHbLIN PA3PAOHBLIN TOK

HoMMHaNbHLIW pa3paaHbIN TOK UCNONbL3YIOT ANd Knaccudpukaumun Ol'H. 310 0CHOBHOM NapaMeTp, NO3BONS-
IOLLIMIKA ONpeaenunuTb 3aLlUUTHbIE XapakTepUCcTukn u cnocobHoctb ONNH nornowaTb 3HEPruto.

6.1.5 3alWnTHbLIE YPOBHMN

3awmTtHbIn ypoBeHb OlN'H npu rpo3oBOM MMNYINbce NpPeAcTaBnaeT cooon MakCMMarbHOE OCTaloLLEECH Ha-
NPsHKEHUE NPU HOMUHAINBbHOM PAa3PAAHOM TOKE. Ero npuMeHatoT npu 3aumrte od0opyaoBaHUA OT NepeHanpsXXeHUn
C KPYTbIM PPOHTOM.

3aLUNTHbIN YPOBEHb NPU KOMMYTALIMOHHOM UMMYIbCE NpeacTaBnaeT cooon MakcumaribHOe OCTatoLLeecs
HanpsaXXeHune rnpu yCTaHOBMEHHbIX TOKaX KOMMYTaUMOHHOIo UMNynbca. Ero npuMmeHatoT npu 3awmnte obopyaoBa-
HUA OT NepeHanpPa>XeHUU C NONOrMM CPPOHTOM.

[lna onpeaenenna adpdpekTnBHoCcTn 3awmTbl OINNH OT nepeHanpsXXeHnmn ¢ KpyTbiM PPOHTOM HEODXOAUMO
yUMTbiBaTb 3anasabiBaHne B MEXaHU3ME MPOBOAUMOCTU BAPUCTOPOB, HANMPUMEP NMPU UCTIbITAHUN KPYTbIM UMMYTb-
comToKano [OCT P 52725 (nyHKT 9.3.2).

6.1.6 Knacc nponycknHou cnocobHocmu

Yncno, cesa3aHHoe co crnocoOHOCTbIO OlNH ¢ HOMMHaNbHLIM pa3psaaHbiM ToOKkOM 10 1 20 KA nornowaTb
aHepruto paspsaaga AnnHHbIX NMHUIA. B cootBetcTBUU ¢ TOCT P 52725 (Tabnuua 1) cyLLecTBYIOT NATL KNACCOB,
npuyem Bo3pacraHne HoMepa ykasblBaeT Ha BO3pacTatoLLyto CNOCOOHOCTb NOrNOLLUEHUA SHEPTUMN.

[na OI'H ¢ knaccom nponyckHou criocobHoCcMuU 2 1 BblLLE NMony4yaroLwmnca paspsaaHbii TOK UCMONb3YIOT B
pabovnX UCMbITAHUAX ANA NPOBEPKU TEPMUYECKON CTADUINBHOCTU NOCHE NOrnoLweHna aHeprun. [NpoLeccsl B CETH,
Bbi3biBatoLme Toku B OI'H ¢ pasnuyHbiMmn doopmamMu, MOryT ObITb OLIEHEHbI NYTEM CPaABHEHUA C SHEPITUEN N TOKOM
9KBMBAaNEHTHOro pa3psaaa NUHUMN.

6.1.7 Tok e3pbigeobe3onacHocMu

Tok e3pbieobe3onacHOCMU — 3MO 3as86/1eHHOE U320mosumeremM MakcumMmaribHoe delicmeayrouiee 3Hade-
HUe ycmaHosuswiea0ca moKa Kopomkozo 3ambikaHusa OF'H, npu Komopom ewje coxpaHaemces e20 83pbis0be30-
r1acHocms (CM. 3.3).

6.1.8 XapakTepuUCTUKM CMNOCOOHOCTU  HEJNIMHEeUHbIX  OrpaHuuYuTernen nepeHanpsaXeHumn
BblAepXXUBaTb 3arpsA3HeHuUs

CnocobHocTb Ol'H Bbiaep>XnBaTh 3arpA3HEHNS KacaeTca Tpex TpeboBaHUMN:

a) nokpbiwke ONH HeobxoauMO BblAEPXXUBATbL BO3AENCTBUSA 3arpsaA3HEeHnin 0€3 NepeKPbITUA. STO MOXKET
ObITb NpoBepeHo B cooTBETCTBUN C TOCT 10390 nnu rapaHTupoBaHoO KOHCTpyKUuuen B cooTBeTcTBUU ¢ TOCT 9920;

b) OI'NH HeobXx0aMMO BblAep>XUBaTb BO3MOXHOE MOBbILLEHWE TEMIMEPATYPbLI BCrieACTBUE NU3MEHEHUN B pac-
npeaeneHnn Hanps>keHna, obycnoBnEHHbIX AENCTBUEM 3arPA3HEHNSA HA NOBEPXHOCTU MOKPLILLKA. [JOrmKHbI ObITb
YUYTEHbI CMeneHp 3arpa3HeHns, a Takke Yyactota u aMmnnutyaa nepeHanpaXXeHuin, BbiI3BaHHbIX 3aMbIKAHUAMU U
NOBTOPHLIMU BKIMIOYEHUAMU B YCNOBUAX 3arpa3HeHnda. COOTBETCTBYHOLLME METOAUKU UCTMbITAHUN HAXOOQATCA B
cTagun paccMOTPEHUS;

c) Ol'NH HeoOXxo0aMMO BblAEPXMBATL BHYTPEHHUE YACTUYHbIE pa3psibl, BbiI3BaHHbIE USMEHEHUEM pacnpee-
NeHna HanpsbkeHus, o0ycnoBneHHbIM 3arpsa3HeHneM, 0es3 noBpeXaeHns BapucTopoB MU BHYTPEHHUX SNTEMEHTOB
KOHCTPYKUUKU. BO3MOXXHbIE METOAUKN UCMNbITAHUU HAX0AATCHA B CTaANU PACCMOTPEHUA.

6.1.9 XapakTepucTuKkm oombiBa nog HanpsHKeHuem

Ecnu npeaycmatpuBaetcd oombiB OIN'NH noa HanpskeHuem, Tpebyerca rapaHTus, Yto nokpbituka OlNH He
NepeKPOETCH N YTO BO3pacTaHne TeMNepaTypbl BAPUCTOPOB OCTAHETCA B npeaenax HopMUpoBaHHOU MaKCUMarb-
HOM TemnepaTtypsbl. JormkHbl ObITb ONpeaeneHbl COOTBETCTBYOLLINE METOANKN UCTIbITAHWUMNA.
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6.2 BbioOp (ha3HbIX HENMMHEUHBLIX OrpaHuYnUTerien nepeHanpaKeHun

6.2.1 Haubonbuwee onumenbHO donycmumoe paboyee HanpsaKeHue

OCHOBHOE TpeboBaHue 3aKkn4aeTcs B TOM, YTOObI MAKCUManbHOE 3HaYeHne Haubonbuwieao OumeribHo
dornnycmumozo paboyezo HanpspkeHusa O'H Obino BbiLe, YeM MakCMManbHOEe 3Ha4YeHne pabo4vero HanpPsXXeHus.
MakcumanbHoOe 3HauYeHue Haubosbuwieao Os1umeribHo 0ornycmumozo paboyezo HanpsaXXeHUa onpeaensaeTca Ha-
Nps>KEHUEM MPOMbBILLIIEHHON YaCTOTbl, COOTBETCTBYIOLLIMM HANDONbLLUEMY HANPSXEHWUIO CETU, U BO3MOXXHbIMU rap-
MOHUKaAMN HanpsXXeHud. B cyLlecTBYOLMX CETAX YBENMNYEHNE MAKCUMAarnbHOIro HaANPXXeHUA U3-3a rapMoOHUK
MOXKET ObITb NPUHATO B pacyeT NyTeM UCnonb3oBaHuUs KoadpduumneHTta 3anaca 1,05 K HanpsakeHU0 NPOMBbILLITNEH-
HOW YacToTbl. Kak npaBuno, Haubornbuwee 0numerbHo 0onycmumoe paboyee HanpsH>KeHne J0ImKHO ObIThb!

- B CETAX C aBTOMATUYECKMM YCTPaAHEHUEM 3aMblKaHMA HaA 3EMIK0 — HE MEHee YeM MaKCcUMarbHOE
3Ha4vyeHue HanbonbLuero paboyero HanpsXXeHna pasa — 3emnd, 4eneHHoe Ha ﬁ ;

- B CETAX C PE30HAHCHO 3a3eMNeHHbIMU NN N30NUPOBAHHbLIMW HENTPAaNAMKN 0€3 aBTOMATUYECKOIo yCTpaHe-
HUA 3aMblKaHNSA HA 3eMIN0 — HEe MeHee YeM HanbdonbLuee paboyee HanpsXeHne.

[TpuymMmedvyaHuUne — CYATAKOT, UTO C YHYETOM OrpaHUHYEHHOW NPOJOIMKUTENBHOCTU 3aMblKaHUA Ha 3EMITHO B TakuUX
ceTax KoapdpuumeHT 3anaca 1,05 nepekpuiBaeTca xapakrepuUctukon OlH «HanpaXeHue NPOMBILWSTIEHHOW YacTOThl B
3aBUCUMOCTU OT BPEMEHNY.

Ecnun HanbonbLuee paboyee HanpsKkeHne B mecte yctaHoBKKM Ol'H TOYHO HE N3BECTHO, OHO AOIMKHO ObITb
3aMeHEeHO0 HandoNbLUUM HANPsSH>KEHNEM CETU UM HANDONbLUUM paboyum HanpsXXeHUeM 00opya0BaHUA.

Ecnu Ol'lH yctaHaBnMBalOT MO OTHOLUEHUIO K HaxoAdALMMCA noa HanpsaXeHuem unm 3a3eMIeHHbIM
obbekTamM bnuxe, YemM peKoMeH10BaHO U3roTOBUTENEM, HEOOX0AUMO NPOBEPUTL, 4OCTATOHYHO NN IMHEUHO Pac-
npeaenenne HanpsxeHna saonb ONNH aAna BbidpaHHOro Haubosnbwieao 0numernibHo 0ornycmumozo paboyeao
HaNPSXKeHUS.

6.2.2 HOMMHaNbHOEe HanpsaXeHue

HomuHanbHoe HanpskeHne OlNH BbIOMpatoT B 3aBUCUMOCTU OT KBA3UCTAUMOHAPHbIX NEpPeHanps>KeHUN B
ceTun B MecTe yctaHoBKU Ol'H, yuntbiBag ux aMmnnutyabl U NpoaomKkuTensHOCTL. OCHOBHOE TpeboBaHUE 3aKo4va-
eTcd B TOM, UTO Xapakrepucrtuka Ol'NH «HanpakeHne npoMbILLNEHHON YaCTOThbI B 3aBUCUMOCTU OT BPEMEHU» A0I-
XXHa ObITb BbILLE, YEM XapaKTEPUCTUKA CETU «aMNINTyaa KBa3UCTaLMOHAPHOIO NepeHanpsaXXeHnsa B 3aBUCUMOCT U
OT NPOAOIDKATENBHOCTU» . CNOCOOHOCTL BblAEPXXMUBATL 3arps3HEHUS U CNOCOOHOCTL BblAEPXKMBATb 0OMbIB N0
HaNpPsHKEHNEM YYUTbLIBAIOT MPU HEOOXOOUMOCTM.

B0 Bcex cny4yaax paccMaTpuBaloT cneayoLlue npuyvnHbl KBa3nctaunoHapHbIX NepeHanpsXeHUHN:

- NepeHanpsXkeHns npu 3aMmblKaHUAX HA 3EeMINI0. 3TN NepeHanpPAXXeHN BO3MOXHbI B O0NbLLIOW YaCcTU CETH.
PykoBOACTBO NO onpeaeneHnto amninutya KBasnctaLuMoHapHbIX NepeHanps>XeHU NPUBEAEHO B NPUIOXKEHUN A.
[1pOAO0KNTENBLHOCTL NEPEHANPAXKEHNA 3aBUCUT OT NPOAOIMKUTENBHOCTU 3aMblKaHUA. B ceTax ¢ 3aseMneHHOoN
HEUTpPAanbIO OHA, KaK npaBuno, MeHbLUe Yem 1 C. B ceTax ¢ pe3oHaHCHO 3a3eMINeHHOU HEUTPanbIO C aBTOMaTUYEC-
KUM yCTpaHeHneM 3aMblKaHUA OHA, Kak npasuno, MeHbLue Yem 10 ¢. B ceTax 0e3 aBTOMaATUYECKOro yCTpaHeHus
3aMblKaHWUA Ha 3EMIMI0 NPOAOIMKUTENBHOCTL MOXKET COCTABNATHL HECKONBKO 4YaCOB;

- copocbl Harpy3ku. locne oTKNOYEHUSA HArpy3oK Bo3pacTaeT HanpsXXeHne Ha cpaboTaBLUieM CUITOBOM
BblKITHOYaTene co CTOPOHbI NCTOYHMKA NUTAHUA. AMNNUTYAA NepeHanpaKeHNUA 3aBUCUT OT OTKITIOYEHHOW HArpy3KK
M OT MOLLHOCTK KOPOTKOIo 3aMblKaHMUA NUTAIOLLEN NOACTAHUMU. KBasncTtaLunoHapHbIE NepeHanpaXXeHna UMEKOT
0CODEHHO BbICOKME aMNUTyAbl MOCHE NOMHOMo cOpPoCca Harpy3kn Ha reHepaTopHbIX TpaHcopMaTopax B 3aBUCH-
MOCTU OT YCINMOBUN HAMAarHM4nBaHUSA U NPEBbILLEHUA HOPMAanbHOW CKOPOCTU. AMNNUTYAA NepeHanpsXXeHUn, Bbl3-
BaHHbIX COPOCOM Harpy3Kku, Kak npaBuno, USMEHAETCH B TEYEHUE ux nepuoaa AenucTeud. Npu ToUYHbIX pacyeTax
HeODX0AMMO YYUTbIBATb MHOIO NapamMeTpoB.

B kauecTBe pyKkoBOACTBA MOIYT ObITb UCMOSb30BAaHbI CNeAyoLMe TUMNYHbIE 3HAYEHUA:

- B HEDOMbLUMX MO MPOTAXKEHHOCTU CETAX NONHbLIN COPOC HArPYy3KN MOXKET BbI3BaTb NOAbEM NEepPeHanpaXKe-
HUW ¢pa3a — 3eMnd C aMNNUTYA0U, Kak npasuno, HUxe 1,2 oTH. ea. [NpogomkUTensLHOCTL NepeHanpPAXXeHna 3aBu-
CUT OT cpabaTbiBaHMUS annapaTypbl, PErynupytoLLien Hanps>XeHue, 1 MOXXeT A0CTUraTb HECKOMbKUX MUHYT;

- B MPOTS>KEHHbIX CETAX MOCIE NOMMHOro copoca Harpy3ku amnnutyga nepeHanpsxeHnimn goasa — 3eMrns
MOXKET AocTuraTtb 1,5 OTH. eq. unu gaxke bonee B cnydyae nogasneHuns adpdekra PeppaHTn unm pesoHaHca. ['po-
OOIMKUTENBLHOCTL NEepPEeHaNPAXXEHUU MOXKET COCTaBNATb HECKOJbKO CEKYHA;

- ipu cOpOCe Harpy3ku reHepaTopHbIX TPAHCPOPMATOPOB aMNIUTYAbl KBA3UCTALIMOHAPHbLIX NEPEHaNnpPKe-
HUX MOTYT gocturatb 1,4 oTH. ea. ana typooreHeparopoB 1 1,5 OTH. . Anda rmaporeHepaTopoB. [1poaomKUTENb-
HOCTb NepeHanpPsXXeHn NPUonNUM3NTenNbHO 3 C.

Ecnu nssBecrHa BpeMeHHas 3aBUCMMOCTb aMNnuTya, ya4o0HO NpeacTaBnATb NepeHanps>XeHns B BUAe KoJe-
0aHuKn ¢ MakcumanbHOW aMnnUTy40u NPOAOIMKUTENBLHOCTbLIO, PABHON BPEMEHMU, B TEYEHUE KOTOPOIro aMnnuTyAbl
npepbiWaoT 90 % nx MmakcumanbHOro 3Ha4YeHu4.
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B HEKOTOpPLIX CETAX HEOOXOAMMO paccMaTpuBaTtTb CreayloLune criydyam KBa3uCTauMOHApPHbIX NMepeHa-
NPSAXKEHUN:

- pP€30HAaHCHbIE 3P EKTLI, HANPUMEP NPU 3apAaKe ANMUHHBLIX XONOCTbIX MTMHUW UMW NPU Ppe30HaHCaxX MeXay
CETAMMU;

- NOABEM HANPSAXKEHUA BAONb ANMUHHBIX MTMHUKN (3 EKT PeppaHTH);

- TApPMOHKNYECKNE NepeHanpKeHUa, HanpuMmep NP KOMMyTauun TpaHcqopmMaTopoOB;

- obpaTtHoe nuTaHue Yepes cBda3aHHblEe TpaHCcopMaTopHble OOMOTKK, HANPUMEP AByXTpaHcopMaTopHas
noacraHumsa ¢ ooLen BTOPUYHOM LLMHOW BO BPEMSA YCTPAHEHUS NOBPEXKAEHUA UM 0AHOdAa3HON KOMMYTAaLUK
Tpexda3Horo TpaHcopmarTopa ¢ HeypaBHOBELLEHHON BTOPUYHOW HArpy3Kou.

KBasucrayuuoHapHble nepeHanpseHuns, ooycnoBreHHble dpeppope3oHaHcamMu, He A0IMKHbI ObITb UCNOSb30-
BaHbl KAk ocHoBa Anga Bbibopa Ol'H, a AomKHbI ObITb YCTPAHEHDI.

[TocneaoBaTernbHOCTb NPUYNMH KBA3UCTALIMOHAPHbLIX NepeHanpsaXkeHnin, Hanpumep coOpoc Harpy3ku, Bbi3-
BaHHbIN 3aMblIKAHWMEM HA 3EMITIO, HEOOX0AMMO YYUTbIBATb, KOrga oba nepeHanps>XeHns UMEKT CPaBHUMYIO XKEC-
TKOCTb. B Takux cny4yaax, ogHako, Heobxoanmo y4ecTb 3Ha4YeHne coOpoLLEeHHOW Harpy3Kku, 3aBucsLLee ot Mecra
3aMblkaHUAa u mecta yctaHoBku Ol'H.

KomMOMHaUMa Takux NpuYmnH, Kak 3aMmblKaHUAa HA 3eMINIO0 U COPOC Harpy3ku, MOXXET NPUBECTU K DOriee BbICO-
KUM 3HAYEHUAM KBa3UCTaLMOHAPHbIX NepeHanpsXXeHun, Yem B criyyae Bo3aencTBuda oqHoOM U3 HUX. Korga takue
KOMOMHaUMKU CHUTAIOT 4OCTATOYHO BEPOATHLIMU, NEPEHANPAKEHUA OT KaXKA0U NPUYNHbI HEOOX0ANMO CYMMUPO-
BaTb, Y4UTbIBAA AE€UCTBUTENBHYIO KOH(PUTYPaALINIO CETH.

Kpuas, npeacrasnaioLwasa cobon xapakrepuctuky OlNH «HanpsxkeHne npomMbiLLNEHHOW YaCTOTbl B 3aBUCHK-
MOCTU OT BPEMEHU», HA 00LLEM rpadpuKe A0ImMKHA OblTb PacnofoXXeHa BbilLe KPUBOW, N300paXKaloLLIEN Xapak-
TEPUCTUKY CETU «aMNNUTyaa KBa3uCTaLMOHAPHOro nepeHanpaXXeHn4a B 3aBUCUMMOCTU OT NPOAOIMKUTENBHOCTUY .
Kak npndonuxxeHune, amnnuryga u npoaoXuTENbHOCTb KBa3UCTaLMOHAPHbLIX NEPEeHanPAXXeHUN, Koraa nocneaHas
Haxoautca mexay 0,11 100 ¢, moryT ObITb NpUBEAEHbI K SKBMBANEHTHOU amnnutyae U, .. C NPOAOIDKUTENb-
HOCTbIO 10 C (B COOTBETCTBUN C NPOAOITDKUTENBHOCTBLIO NPUNOXKEHUA HOMUHANBHOTO HANPAXXeHUA B pab0o4nX UCMbI-
TaHUAX):

T 11,
UGKB — UI{ (%J ’ (1)
rme U, — aMnnuTyaa KBasucTauMOHAPHOTO NEPEHANPSHKEHNS;
T — NpOAOMKUTENbHOCTL KBA3UCTALMOHAPHOrO NEPEHANPSHKEHNS B CEKYHAAX;
U,., — aMnnMTyaa 9KBMBANEeHTHOro 10-CekyHAHOro KBa3ucTaLMOHAPHOTO NEPEHANPSIXEHNS;
m — nokasaTenb CTENEHU, ONMUCLIBAOLLEN XxapakTepucTuky OMH «HaNPSHKEHME NPOMbILLNEHHON YacTOThl

B 3aBUCUMOCTU OT BpeMeHU». [Ana pasnunyHbixX KOHCTPYKUUMK Ol'NH 3TOT nokasarenb konebnetca mexxay 0,022 u
0,018, a B kKayecTBe yCpeaAHEHHOI0 3HAYEeHNA MOXKET ObITb ucnonb3oBaHo 0,02.

HomuHanbHoe HanpsxeHue OlNNH gonXHo ObITb HE MEHEE MONYYEHHOro HandomnbLUEro 3KBMBANEHTHOIO
KBA3UCTaLMOHAPHOro nepeHanpaKeHus.

[TpumMmedyaHund

1 B HeKkoTOpbIX criyvasx UCnonb3yrT KOS PUUNEHT 3anaca Mexagy HanbonbLUNMM SKBUBANEHTHLIM KBasUCcTaLMO-
HapHbLIM NepeHanpaXXeHUeM U HOMUHANbHLIM HanpsXeHnem, YToObl NepekpbiTe BO3MOXHbIE HETOYHOCTU B onpegene-
HUKU nepeHanpsaXeHna. OOLWEeNPUHATBIE 3HAYEHUA TaknX KO3 MPULUMEHTOB 3anaca HaxoaaTtca Mexay 5 % n 15 %.

2 Korga TpedbyroTcs 3aWnUTHBIE YPOBHU HUXE, YeM 3aLlUNTHbLIE YPOBHU NMPUHATOMU KOHCTPYKUNKU ONNH, HOMUHanNbHbIE
HanpsXXeHUA MOryT OblTb BblOpaHbl HUXKe 3KBUBaNeHTHbIX 10-CeKyHAHLIX KBasUCTaUWOHapPHbLIX NepeHanpsXeHUn npu
YCNOBUN, YTO paspagHUK cnocoOeH NOrmoTUTL IHEPIUID, BEI3BAHHYO CETEBLIMU BO3AeNCTBMAMKU. B 3TOM cnydae pacuyeThl
MNOrNoOLWEHNA SHEPrMn BLIMOMHAKT, Modenupya Bo3genctesna cetn. Kpome ydvyeta npuOnUsnUTENbLHOCTU NpeacTaBneHUs
CETU AOMKEH ObITb y4TEH pPa3dbpoc Npu CHATUU XapaKTepucTukn OlNH «HanpsaeHne — TOK».

3 B HekoTOpbIX cnyvadax HOMUHanbHoe HanpsxeHue OlNMH BbIOUpPaKOT TakKe, paccMaTpuBas NOrfnoweHne sHep-
MK BO BpeMSA paspaga NUHUK sfiekTponepedadun ¢ y4eToM yulepda oT bonee BbICOKOro 3allmTHoro yposHs OlMH.

6.2.3 HOMUHaNbHLIN PA3PAAHLIN TOK U KNacc nNponycKkHou cnocobHocmu

6.2.3.1 O0LKMe NONoXeHUSA

BIOCT P 52725 cnocobHoctb Ol'NH nornowarb 3HEPruto ceBa3aHa ¢ HOMUHaNbHbIM Pa3psagHbIM TOKOM.
Ecnun 3Ha4veHune umnynbca OonbLUoro Toka Bbionpatot He B cOOTBETCTBUN C TOCT P 52725 (NyHKT 6.2.5), cnoco0-
HocTb OlH nornowaTtb 3HEPIrMIO 3aBUCUT OT HOMUHANbLHOIO Pas3pPAAHOro Toka M UMMynbca OOnbLUOro TOKA.
Kpome Toro, nornowueHue aHeprum Ol'NH, odycnoBneHHOe BO3AENCTBUEM NEPEXOAHOIO NEPEHANPIIKEHNS CETHU,
3aBucuT ot xapakrepuctukn OlNH «ocTarLleeca HanpaXKeHNe — TOK», a TaKkKe OT HOMUHANbHOro pa3psaaHoro
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TOKA. HOMMHaNbHLIN pa3psaaHbIM TOK U KNACC nponyckHoU crnocobHocmu, crneaoBaTenbHO, ONpPeaensaioT B
npouecce utepaummn.

6.2.3.2 HOMUHanNbHbLIN paspAagHbIN TOK

HomMUHanNbHbIN pa3psaaHbLIA TOK BbIOUPAOT B COOTBETCTBUM C rPO30BbIM pPa3psaaHbiM TOKOM vYepes OlH, ot
KOTOPOro TpedyeTca 3aumTuTb obopyaosaHue. NpuMeEHSA0T TOT »Ke cambl Noaxoa, YTo n anga PB cornacHo 5.2.2.
Kak npaBuno, B 3aBUCUMOCTU OT OXKMQAEMOTr0 rPO30BOro paspAaaHoOro Toka npueMnemMsl cneagyroLimne sHavYeHns:

Huana3soxbl [ u Il (om 100 220KB): 5 unu 10 KA

B cetax ouanasonos | u ll no TOCT 1516.3, rae nuHeuHble paccrodanHmna mexay OlNH HebonbLumne
(MeHee 5 kM), Ol'lH Ha pacnpeaenuTenbHbIX TPAHCOPMATOpPaX C HOMUHAaNbHbLIM pa3psaaHbLIM TOKOM S KA AoCTa-
TOYHO HAAEXKHbI, AaXKe Korga TpaHcdopMaTopbl nogcoeAnHEHbI K MTMHUAM Ha AePEBAHHbIX Onopax ¢ He3a3eMIeH-
HbIMW TPaBEpPCaMMW.

B ceTax krnaccoes HanpsixxkeHus 35 kB u Huxe Ol'NH ¢ HoMuHanbHbIM Pa3pAaHbIM TOKOM 5 KA MOTyT ObITb
AOCTaTOYHbIMU AN PANOHOB C HU3KOW NNOTHOCTLIO yAapOoB B 3€ M0 U 3PdEKTUBHO 3aLLULLIEHHBIMW OTXOAALLUUMMMN
BO34YLUHbIMU NMUHUAMU C HU3SKUMU CONPOTUBNEHUAMU pyHAAMEHTOB onop. Ol'H ¢ HOMUHaNbHLIM pPa3paAHbIM
TOKOM 10 KA MOryT ObITb NPeanoOYTUTENbHLIMWU AN BAXKHbIX YCTAHOBOK (HEOOX0AMMBIX AN HAUITYYLLEN 3aLLUUTbI)
OCOOEHHO B panoHax C BbICOKOW NNOTHOCTbLIO y4apOoB B 3€MITHO UITU BbICOKUMW COMPOTUBIIEHUAMU 3EMIIN.

B cetax knaccoe HanpsxxeHusa 110 kB u ebiuie, Kak npasuno, pekomeHayrotcda Ol'NH ¢ HoMMHanNbHbLIM pa3s-
pPAAHbLIM TOKOM 10 KA.

Huana3soH Il (om 33000 750 kB): 10 unu 20 KA

[lna ceTen Knacca HanpsaxeHusa 330 KB, kak npasuno, gocratoyHbl Ol'1H ¢ HOMUHaNbLHLIM Pa3pAaaHbIM
TOKOM 10 KA.

[lna ceTen knaccoes HanpsixxkeHus ebiwie 330 kB moryT notpedboBarbcs OlNH ¢ HOMMHaNbHLIM Pa3PAAHbIM
TOKOM 20 KA.

6.2.3.3 CnoCoOHOCTbL NOrnoLLAaTh SHEPrUIo

Ol'H aomkHbl ObITb CMIOCOOHBLI NOrNOLLATL IHEPTUID, OOYCNOBIIEHHYIO KPATKOBPEMEHHbBIMU NMEPEHaNPAXKEHN-
AMU B CETU. ONacHbl KPAaTKOBPEMEHHbBIE NEPEHANPAXKEHUNA, KOTOPbIE BO3HMUKAIOT BCNEACTBUE:!

- BKIMKOYEHUSA UNU NOBTOPHOIO BKNHOYEHUA ANUHHBLIX NMUHUN,

- OTKNIOYEHUA baTapen KoHAeHCAaTOPOB N Kabenen CUNoOBbIMU BbIKIOYATENAMN, AOMYCKAOLLIMMU MOBTOP-
Hbl€ 3a)XUraHusa ayru,

- yaAapoB MOJNMHUM B NpoBOo4a BO3AYLLUHOW NMTMHUN C BbICOKUM YPOBHEM U30MALINU NN 00paTHbLIX NEPEKPLITUN,
onn3knx Kk mecty yctaHoBku OlH.

['1o1 n3BECTHLIX YPOBHAX 3aLUUThI Ol'TH aHepruto, koTopyto gomkeH nornotutb Ol'H, gonyckaeTca onpeae-
NATb, UCMONb3ya POPMYIbI, NPUBEAEHHBLIE HUXKE:

- BKITFOYEHUE UNU MOBTOPHOE BKIMHOYEHNE NUHUN:

W = 20U, (U, — Uy )2 )

rae W — nornowieHHasa saHeprus;

U,, — 3awuTtHbIM ypoBeHb Ol'lH npu kOMMyTaUMOHHOM MMMNYIbLCE;

U, — aMnnutyaa nepeHanpsKeHud, Hanpumep npuseaeHHasa B npunoxxeHuu b (cm. Ab.2);

Z — BOJTHOBOE COMPOTUBNEHUE NMUHUMA;

T, — BpemMda pacnpocCTpaHeHNsA BOMHbI BAOMNb NMMHUKX, paBHOE ANWHE NUHUK, AENEHHOMN HAa CKOPOCTL pacnpo-
CTPAHEHUA BOJHbI;

- KOMMYTAaLUMA KOHAEeHcaTopa unm kabens:

w =1c|@uy)® - W2u,)|. (3)

riae C — eMKOCTb 0AHOU1 dha3sbl baTapen nnu kadbens;
U, — MakcumanbHoe 3HadeHue pabodero Hanps>keHua pasza — 3emns;
U, — HOMUHanbHoe HanpsbkeHue Ol'H (oencrTByloLlee 3Ha4YEeHne).
JHeprusa MoXeT ObITb pacnpegeneHa mexay Heckonbkumu OlNH, ycTaHOBNEHHbIMKU HA OIHOW U TOW XeE
drase, npu 3TOM AOIMKHO ObITb OnpeaeneHo COOTHOLLEHWE B pacnpeaeneHnm 3HEPrnu;
- MOJTHUA:

W =|2U, — NU, (1+In(2U, /USF))]U‘ETr , (4)

14



[OCTP 53735.5— 2009

rae In — HaTtypanbHbIY norapugmMm;
U,, — ypoBeHb 3awmTbl OI'NH npu rpo3oBOM UMNYIbCE;
U, — HanpspkeHue nepekpbiTua MIMHENHOW N30NAUUK NPy OTpULaTENbHOU NONAPHOCTN;
Z — BOJTHOBOE COMPOTUBNEHNE NUHUM;
N — ynucno nuHun, noakntoYeHHbIX K Ol'H;
T.— O9KBUBasrieHTHasa NpoAoImKUTENIbBHOCTL TOKa rP0O30BOro paspsaaa, Bknovasa nepsbin U nocnegyowme

yaapbl. TunuuHoe sHayeHune 3-10~* c.
Ecnn paccTtodaHusa mexxay nogctaHUunamMm B pacnpegenutenbHon CeT HebonbLUME, SHEPTUA MOXET ObITb
YMEHbLLUEHAa n3-3a pacnpegeneHuda Toka.

[MTpunMedaHUe— Dopmyna (4) nonyyeHa NyTeM UHTErPUPOBAHMA 3KCMOHEHLUWANbHO YMEHbLUIAKLWErocs
nepeHanpsXeHns.

B HEKOTOpPbLIX crnyyasax apyrue Bo3genNCcTBus, KPOMe YIOMAHYTbIX, MOTYT MPUBECTU K OONbLLIOMY MOTrMoLLe-
HUO SHeprnn OlNH. TunNnYHbIK NpuMep — cpabaTbiBaAHUE TOKOOrPaHUYNBAKOLLNX NABKUX MPeaoXpaHUTENEN B
cny4yae HeoObIYHOro NPUMEHEHUA: ECINN XapaKTepPUCTUKA NpeaoxXpaHUTENa HaMHOTIO BbiLLE, YeM TpebyeTca AnS
NPUMEHEHUSA B CETU, UNK ecnun yctaHoBneHbl Ol'NH ¢ 04eHb HU3KUM YPOBHEM 3aLUUTHI.

[Mpu pabounx ncnoirannax cornacHo FOCT P 52725 (nyHkT 9.5) OI'H nepea npunoxeHnem HOMUHaNbHOIO
HaNPAXXeHUa A0JMKEH NMOrMOTUTL CREAYIOLLYIO SHEPTULO:

- 51 10 KA B cniyyae Ol'H knacca nponyckHOW cnocobHocTu 1.

31 Ol'H noasepratoT paboymMmM UCTIbITAHUAM UMMNYIIBCOM OOMMbLLOIO TOKa. SHEPrUd, coodLLIaemMasa MMMyIib-
COM DOOnMbLUOro ToOKa, MOXKET ObITb OLEHEHA KaK

W= U,IT, (5)

rgpe U, — ocTralwuleecs HanpsaXXeHue npu uMmnynsce 00nbLLIOro Toka. Ecnu aTo Hanps»XeHne He U3BECTHO, €ro
aonyckaeTtcd oueHuBaTb Kak 1,5 oT ocratoLlerocd HanpsaXxXeHna npu HOMMHaNbHOM pa3pAaaAHOM TOKE;

[ — amMnnutyga HOPMUPOBAHHOIO MMMNYNbCca OONbLLUOIo TOKA;

T — adhdekTuBHOE BpeMAa UMIMyIbca OOMbLLOro TOKa, paBHOE 6,5 MKC;

- 10 KA B cny4ae Ol'H knaccoB nponyckHou cnocodHocTn 2 unu soitie n ONNH Ha 20 KA.

311 Ol'NH noaeepratoT padovnm UCnbITAaHUAM KOMMYTAUMOHHBLIM UMMYNbCOM. YAErnbHaa SHEPrus, NornoLua-
emMas 3a oguH numnynoc, npusegeHa B FOCT P 52725 (tabnuua 1). CnocodbHocTb OlNH nornoLarb SHEPruio oLe-
HMUBAIOT KaK paBHYIO Unm 00nbLUYO YABOEHHOIO NPUBEAEHHOIO 3HAYEHUA.

[1na 6onee ToYHOro onpeaeneHnsa NornoLLUEeHNAa SHEPrNU AO0MKHbI ObITb BbIMONHEHLI A€TalNbHbIE PACYETHI C
MCMONb30BaHUEM BCEX NAPAMETPOB NeEPEHaNPXKEHUHN.

Ecnu nornowueHue sHepruu, Tpebyemoe ansd aKkennyarauuu, Bbille, YeM COCOOHOCTL K NOrNoLLEHUIO 3HEP-
rmun y BbibpaHHoro OlNH, 4yTo noaTBepXaaeTcs pabo4MmMm UCNbITAHUAMK, TO A0IMKEH ObITb BbIOpaH O0Mnee BbICOKUN
HOMWHAarbHbIN Pa3PAAHbLIN TOK UK Donee BbICOKUI KNACC rportycKHoU crnocobHocmu, nnu ornee BbICOKOe 3HaYe-
HUe uMnynbca O0NbLLUOIO ToKa. B KayecTBe ansrepHaTuBbl HOMUHaNbLHOE HanpskeHne ONH MOXKET ObITb YBENUYe-
HO NPW YCNOBUK, YTO AOCTUTHYTA aAEKBaTHAA 3aLUuUTa.

6.2.4 Tok e3pbie0be3onacHocMu

B cny4yae BHyTpeHHero nospexaeHmna Ol'H npoTekaroLmn Yepes3 HEro aBapumnHbIN TOK HE AOIKEH BbI3bl-
BaTb B3PbIBHOIO pa3pyLlueHUa NoKpbILKU. CnegoBsartenbHo, Ol'H AgomkeH Bbiaep>XMBAaTb aBaPUUHbLIN TOK, PaABHbLIN
nnu donbLUM, YemMm HanbonNbLUMK aBapuinHbI TOK Yepe3 OlNH B ToYKe ero ycTaHOBKM.

Ecnu TpebytoTca bonee BbICOKUE 3HAYEHUA mokKa 83pbisobe3onacHocmu, Yem 80 KA, noTpeduTtento crneay-
€T MPOKOHCYNbTUPOBATLCA Y U3rOTOBUTENS.

[TpumMedaHne— aHHoe nonoxeHue 3ameHaeT ccbifiky Ha MOK 60099-4 (nyHKT 8.7).

7 TlpMmeHeHne BEHTUMNbHbLIX Pa3pAAHUKOB U HEJIMHEUHbLIX OrpaHNYUTEnen
nepeHanpsXxeHUn

7.1 NpuHUMN KOOPAUHALIMU U30NALIUN

["lpuHUMN koopanHauum nsonauum [(cm. JA.1 (npunoxeHune A)] npegycmarpmuBaeT onpeaeneHmue HOpMnpo-
BaHHbIX BblAEP>KUBAEMbIX HANPAXKEHUN NYTEM NOCNEA0BATENBHOIO ONpeaAeneHns:

a) NpeAcTaBUTENbHOrO NnepeHanpsXeHnsa Ha odopygosaHum [(em. A.3 (npunoxeHue OA)];

D) KOOPAUHALIMOHHOIO BbIAEPHAUBAEMOro HanNpsXXeHna obopyaoBaHUA B TEYEHUE €ro cpoka Cny>xobl

[(cm. OA.7 (npunoxeHue HA)];
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C) TpeOyeMOoro BblAEPXXUBAEMOI0 HanpsXXeHnsa odopyaoBaHUA MPU CTaAHAAPTHbLIX YCIIOBUAX UCTIbITAHUSA
[cm. OA.9 (npunoxeHue [A)]. YkazaHHOe HanpsKeHUE MOXKET OTnnYaTbca OT KOOpAMHALIMOHHOIO BblAEPXKUBAEMO-
ro HanNpPsH>KeHUs n3-3a crapeHna n3ondaumn unu ns-3a pasopoca rnpu n3rotoBrneHnn u coopke. nga yyera atnx
OTNUYNKA NCNONb3YIOT KOULUMEHT 3anaca 1,15. [ina yctaHoBoK Ha BbicoTax cBbille 1000 M 9TOT KOO PULMEHT
YUUTLIBAET TaAKXKe HEODX0AUMYIO KOPPEKLINIO HA aTMOCMEepPHbIE YCrOBUA ANS BHELLHEN U3ONALUUM;

d) HOPMUPOBAHHOTO BblAEPXKNBAEMOTO HanpsXkeHud [cMm. JA. 11 (npunoxxeHune [A)]. YkazaHHOE HanpsKe-
HUE MOXKET ObITb NPeACTaBMNEHO pa3fnyHbiMU popmamMn Tpedbyemoro n HOpMMPOBAHHOIO BbIAEPXKUBAEMbIX HAMPS-
YXEHUW U BbIOPAHO 13 Tabnuu cTaHAapPTU30BaHHbIX 3HAYEHUN.

[TpuMedaHne— [laHHOe nonoXxeHUe 3aMeHaeT ccbinky Ha MOK 60071-1 n MOK 60071-2.

7.2 3awuTa OoT nepeHanpsKeHUU ¢ NosNorum ppPOHTOM

3aLumTa oT nepeHanpsXXeHnn ¢ nonorum PPoHTOoM 0cobeHHO BaXkHa B ananasode [ll. B duanasonax | u Il
CTaHAaPTHbLIN YPOBEHb N30NaUnn 00opyaoBaHUSA, Kak NpaBuIo, Tak BbICOK, YTO 3aLyuTa OT nepeHanps>KeHuUmn ¢
NOsIorMM CPPOHTOM HE NMOTPedyeTca (MCKIMOYEHUE COCTABMAIOT BpaLLAOLLIMECH MaLLUUHbI, CM. 8.3).

[MpeacraBuTenbHOE NepeHanpsXeHne Ha 00opyaoBaHUNK, 3aLUULLIEHHOM C nomMoLbto PB (Ol'H), paBHO ypoB-
HIO 3aLUUTbl OT KOMMYTAUNOHHbLIX UMNYIbCOB, TaK KaK, 32 UCKIMIOYEHNEM NMUHNIN INEKTponepeaayn, BIMMAHUEM
HaberarLux BOJTH BO3MOXXHO NpeHebpeyb, u Hanps»keHne Ha obopyaoBaHun paBHoO HanpskeHuto Ha PB (OlNH).

Ol'MH npurogHbl AN 3aWnUTbI OT NEepeHanpPA>XeHMUU ¢ NONOTMM PPOHTOM B CETAX C YMEPEHHBLIMU KBA3UCTaLIU-
OHAPHbLIMU NepeHanpsXXeHnamMmun, Toraa Kak PB cpabarbiBatoT oT nepeHanps»XeHunim ¢ norormm PPOHTOM TONbKO
NoCIe NePEKpbITUA NocneaoBaTeNbHO BKIIOYEHHOTO UCKPOBOIo NpoMeXxyTka. Kak npaBuno, A0NyCcKaeTcs, UTto C
nomMmoLubo Ol'MH BO3MOXHO orpaHu4eHue amnnutya nepeHanps>XXeHnm gpasa — 3emMngd (MakcumaribHOe 3Ha4YEeHNE)
10 NpndNN3UTENBLHO ABYKPATHOrO HOMUHanNbLHOro HanpsxeHua OlNH (gencreyoLlee 3HaveHue). 3alnTHbIN YPO-
BeHb PB CcyLleCTBEHHO BhILLIE.

3JT0 o3HavaeT, Yto Ol'lH npurogHel AnNa orpaHU4YeHna nepeHanpaXXeHn ¢ NonormmM PPOHTOM, BO3HUKAIOLLINX
N3-3a BKITIOYEHUA U NTOBTOPHOI0 BKIOYEHUA NMUHUU N OTKIMTKOYEHUA MHOYKTUBHBIX 1 EMKOCTHBIX TOKOB, HO HE Nepe-
HaNpPsA>X€HUU B LIENOM, Bbl3biIBA€MbIX 3aMbIKAHUAMU HA 3EMIIO U OTKIIOYEHNEM 3aMbIKAHUU, TaK KaK OXKMJaEMbIE
aMnnUTyAbl NOCNeaHNX CINLLKOM HU3KUE.

[lepeHanpaXXeHnd, BO3HUKAOLLUWE U3-3a BKITIOYEHUSA U MOBTOPHOIO BKNIOYEHUSA NMMHUN, BbI3bIBAKOT TOKU Ye-
pe3 OlN'H npudnnantenbHo o1 0,5 40 2 KA. B 3TOM AMana3oHe TOKOB 3HAHWE TOYHOU aMMNNUTYdbl TOKA HE TaK BAXKHO
13-3a AKCTPeManbHOW HENMMHENHOCTU METANNOOKCUAHOro Mmarepuana. [Anga nepeHanps»keHun ¢ noriormnm opoHTOM
[10MYCKAETCHA HE YYUTbIBATb BNUAHUE AJNTUTENBHOCTU PPOHTOB TOKA. Kpome Toro, BO3MOXHO NpeHedpeyb cenapa-
LMOHHbIMWU 3dpdhekTamMun BHYTPU nogctaHumin. sonauma ganbHnx BO3AYLUHbIX IMHUKA, OAHAKO, MOXXET ObITb NOA-
BEP>KEHa BO3JENCTBUIO NEPEHANPSIXKEHUN, CYLLECTBEHHO DOnee BbICOKUX, YEM 3aLLUUTHbLIN ypoBeHb PB (OlMH).

PB (Ol'lH), kak npaBuno, ycraHaBNMBaKT MeXXAy da3on n 3emnen, u, ecnm Ol'1H ncnonb3yroT ANd orpaHu-
YeHUA NepeHanpaXXeHnn ¢ nonorMm PpPoHTOM 0 HU3KOro YPOBHA, MEXKAydasHbIe NepeHanpsHXXxeHna oyayT 4OCTU-
ratb NPUONU3NTENLHO YABOEHHOIo YpoBHA 3aLumTbl OlNH, yctTaHoBNeHHOro mexxkay da3on 1 3eMnen, He3aBUCUMO
OT YCTPOWNCTBA HEUTPpanu TpaHcopmaropa. MexxaydasHoe nepeHanpsaXkeHue 0yaeT COCTOATb U3 ABYX Pa3HbIX
KOMMOHEHTOB C Hanbonee yactblM COOTHOLWEHMEM 1:1. Ecnu TpebytoTca bonee HU3KMe mexxgydasHbie YPOBHU
3aLUuTbl, He0OXxoanMbI gononHUTEnNbHble OINH MeXxay dasamu.

[lonyctumoe makcmmMmanbHOE 3HaYeHUe NpeacTtaBUTENbLHOIO NnepeHanpaXXeHnsa dpasa — 3emMns paBHO 3a-
LUnTHOMY ypoBHI0 PB (Ol'1H). I'pu otcytcTtBuu PB (Ol'H) mexay dhazamm gonyctumMoe mMakcumarnbHOE 3Ha4YeHune
MeEXXaydasHbIX NepeHanpsa>XXeHnim MOXET ObITb B ABa pa3a 00rnbLUe 3TOro 3Ha4YeHus.

B cny4ae 3awmntbl ¢ nomowlbio PB (Ol'H) oT koMMyTaLMOHHLIX NepeHanpsa>XeHUN B CTAaTUCTUYECKOM pac-
npegeneHnn nepeHanpsaXXeHnm BO3IMOXXHO CUIbHOE UCKaXKEeHWe. 3TOT NepeKkoc Handonee ApKo BblpaXKeH npu
Oonee HU3KOM YPOBHE 3aLUMUTbl NO CPaBHEHUIO C aMNNUTyaaMu OXXugaemMbixX nepeHanpaXkeHni ¢ nonornm OpPoH-
TOM. B Takmx cutyaumsax He3Ha4nTernbHbIE OTKNOHEHUSA B NPOYHOCTU U3ONALMN NMEKOT O0MbLUIOE BITUAHUE HA
BEPOATHOCTL NoBpexXaeHud. C Luenbio NpeoaoneTb 3TOT 3 deKkT npeanaraeTtcd HaxoaAuTb PacyYETHLIU KOadhduLmn-
EHT KoopAuHaLUuK, 3aBuUCALLINA OT OTHOLLEHUA YPOBHA 3aLLnThbl PB (Ol'H) kK 2%-HOMY 3HA4YEHUIO (T. €. BEPOATHOCTb
NPEBbLILLEHNA KOTOPOro paBHa 2 %) oxxunaaemMbix NnepeHanpsmHKeHnn, cnegyowwmm obpasom:

53; <07 : KKP =11, (6)
3
0.7 < Y <12 : r =124-02 Yac (7)

U32 Kp U32

16



[OCTP 53735.5— 2009

12 < 32 : K =10, (8)
3

a KOOpANHAUNOHHOE BblAEPXXMBAEMOE HaNpPsXXeHUe KOMMYTaLMOHHOIo MMMyrbca Kak
Ue = KipUsc (9)

rne U, — ypoBeHb 3awuTtbl PB (OlI'NH) npy KOMMYTaLMOHHLIX UMNYNbCax;
U, — 2%-H0O€e 3Ha4yeHne aMmnnuTyabl 0XkuaaemMoro nepeHanpsXxeHusa ¢ nonormum OPOHTOM Mo OTHOLLEHUIO K
3eMne;
U, . — KOOpOUHALUMOHHOE BblAEPXKMBAEMOE HanpskeHne obopyaosaHua npyu KOMMyTaUMOHHOM UMNYIbLCE;
Kyp — PACYETHbIN KOIPULIMEHT KOOPANHALWMN.

[TpumMmeyvyaHne — KoapdhuuneHT 1,0—1,1 ydnTbIBAET BLICOKYHO YaCTOTY NepeHanpaXXeHnin ¢ aMnnuTygamu,
paBHbLIMU YPOBHIO 3allUNThl U3-3a yceueHUa pacnpeaeneHus nepeHanpsaXeHUn BeHTUNbHbIM paspagHukom unun OFNH.
OTa 4acToTa TEM BbILLE, YEM HUXe YPOBEHL 3allUnThl. M3-3a HeonpeAdeNeHHOCTEWN B NPOYHOCTU 0OOpyAOBaHUA 3anac

MEXAY BblAepXUBaAaeMblM HaNpPsPKEHWEM N YPOBHEM 3alUWUThLl cneayeT yBenuvnBaTb C NOBLbILLEHWEM YacCTOThl NepeHa-
NPsPKEeHWNA, YTOObl COXPaHUTb 3aZlaHHblA YPOBEHb PUCKA.

7.3 3auWuTa OT rPo30BbIX NepeHanpaAXXeHun

7.3.1 Oowmne NnonoxeHus

M13-3a BbICOKOW CKOPOCTW HApacTaHUA rpo30BbIX NepeHanpsaXXeHM HEBO3MOXKHO npeHebpeYyb BINUSHUEM
npodera BonHbl mexkay PB (OlNH) n obopyaosaHuem. Kak npaBuno, HanpsxeHne Ha 3aLuuaeMom obopyaoBa-
HUU BbiLLE, YeM ocTarLleeca HanpsaxeHue PB (OlNH) (cm. 7.3.2). ChepoBaTtenbHO, HA NpakTUKe Bcerga nones3Ho
10 MUHUMYMa CHUXKaTb pacCcToaHue no wuHam, pasgenstowee PB (Ol'NH) n ocHoBHoe obopyaoBaHne. OaHako
€CNnn CKOPOCTU HapacTaHUs rp030BbIX NepeHanpPsKeEHUN MOTYT ObITb OrpaHUY€eHbl, UHOrAa yCTaHOBKOW oaHoro PB
(Ol'NH) Bo3amoxHa 3aLuuta bonee 4yemMm oAHOW eAUHUL LI 000PYAO0BaAHUA TaK Xe, KaK U B crny4ae, Koraa u noacTaH-
UUA, U nuTarome Bo3ayLUHble NMMHUU 3P PEKTUBHO 3aLUULLEHDI.

[ naBHbLIM dpaKkTOp, onpeaenaroLmn pacnonoxeHue PB (Ol'H) Ha noacTaHUumMKU, — 3TO NMHENHAA N NOACTaH-
LUMOHHAa4 3aLwumuTa. Kak npasuno, 3awyura noacraHumm MoXKeT ObiTb o0ecrneyeHa, gake ecnu oTxoasaLume nMHUmM He
3awmiieHsbl. [logctaHUMOHHAA 3allMTa CHUXKAET BEPOATHOCTb BbICOKMX HANPSAXKEHUU U KPYThIX PPOHTOB BOJIH,
BO3HMKAOLLMX B pe3ynbrare yaqapoB MOMHUK C DONbLUMMK aMNNUTygamMn ToKa BHYTPWM noacraHumu. OgHako
cnegyet y4ecTb, YTO OOMbLUMHCTBO yAapoB OyaeT HanpaBreHo B NMIMHUN, 3TU yaapbl cO34aAYT BOJHbI, DeryLime
Nno NMMHUN U AoCcTuUratroLiMe nogcraHunmn. Ecnm NMHUKM 3aLLUULLEHBI, BONHLI, NpuxoadLlne Ha NoACTaHUNUI0, MEHEE
OnacHbIl, YEM BOJHbI, NpuxoadaLlne ¢ He3alunLeHHbIX NMMHUU. COOTBETCTBEHHO, amnnutyaa Tokos PB (Ol'1H)
OyaeT HMXKe, YTO NPUBOAUT K Donee HU3KOMY octaroLuemyca HanpsxkeHuto PB (OlNH) n nyywien sawwmre odbopyao-
BaHUA.

HesallnLleHHbIE YCTAHOBKN NOABEPXKEHbI CAMbIM BbICOKUM FPO30BbLIM TOKAM U CKOPOCTAM HapacTaHnsa Ha-
npsaXkeHud. Inga yctaHoBOK, rae He UCNONMb3yEeTCA NonHasa 3aluura, peKoMeHayeTca caMmoe MUHUMAarnbHO BO3MOXK-
HO€E UX paccpeoTo4YeHue.

B 3alLUULLIEHHbIX yCTAHOBKaxX ¢ eAMHCTBEHHOW He3alumLeHHOU oTxoaAawlen sosaywuHon nuHuen PB (Ol'H)
pacnonarator Kak MO>KHO Onumxe K BbiBogam obopyagoBaHud (Kak npaBuno, TpaHcopmMaTopa), KoTopoe cneayer
sawmaTte. Korga K noactaHUuMn NoAXoaAaT HECKONbKO He3aLMLLEHHBLIX BO3AYLUHLIX MMHUW, aMNNUTyAa U KPYTU3-
Ha NPUXoAsLUEro N0 HAM NEPEeHaNPAXEeHUA CHUXAIOTCA B pe3ynbraTe AeNeHnd, HO YacToTa NOoABNEHUSA TaKUX
nepeHanpaXXeHnn ysenndmnpaetca. OaHako cnegyeTt pacCMOTPETh criyydau, Korga ogHa Uinn HECKOMbKO NMUHUN
BbIBOOATCA U3 aKCnnyaTauun, U OUEHUTb BEPOATHOCTL TAKMUX Cry4YaeB BO BpeM4A rpo3. Koraa oanH MU HECKONMbLKO
CUINOBbLIX BbIKNIOYATENEN UNU Ppa3beaUHUTENEN HA TAKOW NOACTaHLUUKN PA3OMKHYTbI, COOTBETCTBYIOLLNE NMUHENHBIE
noaxoabl UNu onpeaeneHHble YacTu CTaHUMM MOTYT ObITb OCTaBneHbl 0e3 3aLuTbl co cTopoHbl PB (OlNH) Ha
TpaHcdopmMmaTopax. [loBpexaeHne NMHEMHON U30nAaLun NPu rP030BOM NEPEKPLITUN OTKITIOYEHHOW NIMHUU MarOBe-
POATHO, HO U30NALMA Apyroro odopyaoBaHus, TAKOro Kak CUNoBbIE BbIKNOYaTENN, TPaHC(OoOpPMaTOPbl HANPSXKEHUSA
1 TpaHcopMaTopPbl TOKA, BKIMOYEHHbIE HA NMMHEWHOW CTOPOHE, MOXET ObITb NOBPEXXaeHa. Ecnu Takue criyyam
cUMTaloT TpedyrLwmmmn gononHutenobHoun 3awmTtel, PB (OlNH) moryT ObITb YCTAHOBNEHBI HA COOTBETCTBYIOLLIMX
NMMUHENHBbIX NoAX0aaxX.

[TpuxoadaLme ¢ 3alULLEHHbIX MMHUK NEPEHANPSKEHNA NO aMNNUTYAE U KPYTU3HE HUXKE, YEM C HE3ALLIU-
LLIEHHBLIX MMHUKX. BO MHOIMX criyyadax 3To no3BondeT UMEeTb HeKoTopoe yaaneHue PB (Ol'1H) oT 3awmwaemon
nsonauumun. I'pn HanU4YUM € AMHCTBEHHOM 3aLUULLEHHON OTX0AALLEeN BO3AYLLUHOWU NMHUKM oguMH KoMnnekT PB (Ol'H)
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MOXKET ObITb PacnoNOXeH B TOYKE, KOTOpaa obecneymBaeT 3almnTy Bcero obopyaoBaHuda, HO NPENMYLLIECTBO
OOIMKHO ObITb OTAAHO TpaHcdopmMmaTopy. na onpegeneHna makcumMmanbHoro paccroaHmnsa mexkay PB (OlNNH) wm
TpaHCPoOpPMaTOPOM MOXKET ObITb UCNOSNb30BaH METOA No 7.3.2.

Ha noacTtaHumsax ¢ 00NbLUMM YUCIOM 3aLUULLIEHHBIX OTXOAALLUMX BO3AYLUHbLIX MTMHUN (CBA3AHHbIX C KPYMHbI-
MW YCTAHOBKaAMM C TpaHcopMaTopamu, Bbikntovatenamm u uameputenbHbim obopyaosaHuem) PB (OlNNH) He
BCerga pacronaratoT Ha BBoAax KaXkaoro TpaHcdopmaTopa. Metoabl, npuBeeHHble B 7.3.2, MOTyT ObITb UCMOIb-
30BaHbl B LIENAX OLEHKN MaKCUManbHbIX OTAENAIOLLNX pacCTOAHUN. Bbonee BaXkHble YCTAHOBKU MOTYT NOTPE00-
BaTb AE€TANbHOM0 U3y4eHUAa NepexoaHbIxX NPoLUECCOB. Takne nccnegoBaHuda U UHTEPNPETaUnga nx pe3ynbTaTtoB
HaxoadaTcAa BHE cdpepbl 4EUCTBUA HACTOALLENo cTaHaapTa.

B oonactun npumeHeHua PB (Ol'H) ana sawmtbl 000pya0BaHUA OT rpo30BbIX NepeHanpsXXeHum CyLLECTBYIOT
1Ba anbTePHAaTUBHbLIX N0OAX0AA:

- onpeaensaT HeobXxoAMMOE AN KOOPAMHALMW BblAEPXKUBAEMOE HAMPSXKEHNE TPO30BOro UMNynbca Ans
naHHoro ypoH4a 3awmTbl PB (Ol'NH) u oTaenaoLwiero pacctoaHud. HOpMUpOBaHHOE BbigEpPXXUBAEMOE HAMNPAXKE-
HMEe rpo30BOro UMNyrnbca 3atTeéMm PacCYUTbIBAKOT YMHOXEHUEM MOJTYYEHHOro 3Ha4YeHuda Ha KoadbduuueHTt 1,15
(CM. 7.1);

- onpeaendatoT 3anTHyto 30Hy PB (Ol'lH) — mMakcumanbHoOe oTAendtoLee pacCTtodHue, 419 KOTOPOro Bbl-
NONHATCA TpeboBaHUA N0 KOOPpAUHALIMKN N3onAaUnn Ana 3agaHHoro yposHa 3awmtbel PB (OMNH) n koopaAnHaLIMOH-
HOro Bblaep>KMBaeMoro HanpsxkeHusa. NocnegHee nony4atot geneHnem HOPMUPOBAHHOIO BbIAEPXKNBAEMOIO Ha-
NPS>XXeHNA rpo30BOro MMNynbca obopyaosaHna Ha 1,15 (cm. 7.1).

O0e anbrepHaTuBbl TPEDYIOT onpeaeneHnsa PopmMbl AENCTBUTENBHOIO NEPEHaNPAXXEeHUA HA 3aLLUULLAEMOM
00opyaOBaHUN N €0 BblAEPXKUBAEMOT0 HANMPSXEHUSA, CBA3AaHHOIO € 3TON hopmMon. B KauecTBe 4OCTATOUYHO a1 ek-
BATHOrO ynpoLleHnd, ogHako, AonycKaeTcsd NpeanonoXXnTtb, YTo 3T0 TpedbosaHKUe cobnoaatoT Npu crneayowmx
YCNOBUAX:

- 1na PB: npobuBHOE Hanps»XeHne Ha PPOHTE BOSHbI CPABHUBAIOT C BblAEPXXUBAEMbIM HANPSXKEHUEM Cpe-
3aHHOro rpo30BOro UMMNynbLca Ha 00opyaAOBaAHUN;

- /N NPoOUBHOE HAMPSAXKEHUE rPO30OBOro UMMNyINbca 1 ocTaroeecs HanpsXXeHne Npu HOMUHaIIbHOM
pa3paaHoOM ToKe (Mmnynbe 8/20) cpaBHMBALOT C BblAEpPXXUBAEMbIM HAMPSHXKEHUEM rPO30BOr0 MMMYyIibca 00opya0-
BaHUA.

[1na TpaHcdopMaTopoB C OyMaXKHO-MaCNAHOW u3onauuen obe ansrepHaTtuBbl AatoT NpuonnanTenbHO OauH
N TOT e pesynbrar. Kpome Toro, And KPyrnHbiX TpaHCOOPMaTOPOB X BXOAHAA EMKOCTb CHUXKAET CKOPOCTb Hapa-
cTaHusA HaberatoLlen BONHbI nepeHanpsxeHus. CneaoBaTenbHO, pacCMOTPeHUE Npobosa Ha PPOHTE BOSTHbI MOXKET
ObITb OMyLLUEHO.

Ecnu BblaepxmBaemaa Nnpo4HOCTb 000pyaA0BaHUA HA NMMHEMHOM BX0O4€ NoACTaHUMKU NMPU CPE3aHHOM rpo30-
BOM UMMNyribce MeHee YeM Ha 15 % npeBbILLAET NOMHbIA UMIMYINbC, TOr4a MOXKET ObITb HEOOX0AMMO PACCMOTPEHUE
NPOOUBHOIO HaANPsHXKeHNA HA PPOHTE NMMYIbCA.

[1na eepmemu3supoeaHHbIX pacripeoenumerbHbiX yempoucmes (I PY) nepeaaBaemMble N OTPaXXEHHbIE BOJTHbI
BHYTPU [ PY BbI3bIBaAOT CHMUXXEHUE CKOPOCTU HapacTaHusa HaberawLlen BonHbl, npuBogdLlee K npodoto PB npu
HanpsbkeHuu, bonee HU3KOM, YeM HanpsXXeHne cpabarbiBaHUA Ha PPOHTE BOMHbI. Kak ynpoLueHue, cneaoBaTernb-
HO, AOoMnyCcKaeTca npeHebpeyb adhdpekramm cpabarbiBaHUA Ha PPOHTE BOMHbI UK, B KAYECTBE anbTePHaTUBLI,
MPOBECTU paCYE€Tbl METOAO0M DEryLmMx BOIH:;

- Anga Ol'MH: ocTatowmeca HanpsaXXeHusa Npu HOMMUHaNbLHOM Pa3pAaAHOM TOKE U/Unnu NPU KPYTOM UMNYNbCE
TOKa CPaBHUBALOT C BblAep>XKMBaeMbIM HANpPsSXeHnemM o0opyaoBaHUA Npu rp030BOM UMIYIbCE.

[MpeacraBuTenbHbIE IPO30BLIE NEPEHANPXKEHUA, OT KOTOPbLIX TPEOyeTCA 3aLuuTa, Kak npasuno, Bbi3biBatoT B
Ol'H ToKkK ¢ ANUTENBLHOCTLIO PPOHTA, NPUONMKEHHOWU cKopee K 1 MKC, YeM K 8 MKC. CneaoBaTtenbHO, MOXKET ObITb
onpasaaHoO UCNOSb30BaHME OCTAIOLLEroCAa HAaNPAXKEHUA KPYTOro MMMynbca TOKa, KOTOPbLIW Bbl3bIBAET NPUDNN3U-
TeNbHO HA 5 % Donee BbICOKOE NepeHanpsaXXeHue, Yem B Criyyae Ucrnosnb30BaHUA OCTaIOLLIEr0Cs HANMPSXKEHUA MPU
HOMWHAaNbHOM pa3psaaHOM ToKe. CpaBHUTENbHbIE PACYETbl MOKA3bIBAIOT, YTO 3TOT 3P EKT Nog00eH cpadaTbiBa-
HUtO PB Ha dopOoHTE BONHLI, MO3TOMY NPUMEHAIOT TE XKE pacCy>XaeHuUS.

puMeyaHUNe—/[Ona BO3AYLLUHOA N30ONALMK pe3ynberaT NPUMMEHEHUA 3TUX MEeTOANK MOXET ObiTb CNULLKOM
KOHCEpPBaTUBHBLIM U3-3a 3a[epXKn B NepekpbiTUN N30MALNKN, KOTOPYIO, Kak NpaBuio, Beipa)atoT B BUAE KPUBLIX «HaMNpsi-
XeHne — BpeMsA». Bonee TouHble pe3ynbratbl MOryT ObITh NONYYEHBl U3 paCHETOB METO0M BeryLLmx BorH, B KOTOPLIX 3Ta
3aflepxKa NepekpbliTUA yyTeHa. AHanorndHble coobpaXeHns NPUMEHAIOT U K U3ONAUUKM APYruX BUAOB, ANSA KOTOPbIX
M3BECTHO WX NoBeAeHune npu npoboe.
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7.3.2 YNpoleHHbIN MeTo 4 pacyeTa 3alWuTbl OT MONMTHUN

7.3.2.1 3awmTta obopyaoBaHUA HAPYXKHOWN YCTAHOBKMU

OnbIT padoTbl C N0ACTAHLUNMOHHbLIM 000PYAOBAHMEM MOKA3bIBAET, YTO E€CININ NPUHATHLI B PACYET BIIUAIOLLME
PaKTOpPbI, YKa3aHHblE B /.3.1, KOOpAUHAUMOHHOE BblAEPXKNBAEMOE HAMPSAXKEHUE MPU TPO30BOM UMMYINLCE MOXKET
ObITb onpeaeneHo n3 amnupudeckon coopmynol (10) [em. AB.3 (npunoxeHune [b)], kKoTopasa yunuTbiBaeT PyHAAMEH-
TarnbHbIE XapakTePUCTUKMU NOBEAEHUA IPO30BOr0 NEpeHaNPA>XKXeHNUA HA NOACTAHLINAX:

[
A 0
UI{B — Usr ‘l‘ N Llﬂln i La ! (1 0)

rae L, = R,/r— anuHa BO3ayLLUHOW NUHUK Nepea noacTaHuueun, KoTopasa no3sondaeT nonyyvynTb HOpMY yaapoB
MOJTHUU, PaBHYIO NpUeMNeMon HopmMe nospexaeHun. Npasasa apodb, ymHOXeHHAA HA A/ N, nponopunoHarnbHa
KPYTU3HE NpeacTaBUTENbLHOU NagatoLLlen BONHbI;

U, ., — KOOPAMHALIMOHHOE BbIAEPXXMBAEMOE HANPAXKEHNE rPO30BOro UMNynbca 000pya0BaHUS;

A — Hanps»XeHune B COOTBETCTBUU C TabNUUEN 2, yyumbigarouwiee oehopmayuro copoHmMa 80s1HbI U3-3a UM-
nyJsibCHOU KOPOHbI npu npobeze no BO34YLUHOW NMMHUK, NOACOEAUHEHHOW K MOACTAHLUUM;

U, . — ypoBeHb 3awmTbl PB (Ol'H) OT rpo30oBbIX MMNYINbLCOB;

N — 4ncno NMHKUK, NoAKNYEHHbIX K noactaHuumn (N =1 nunu N =2);

[,—obwaaagnuHa d+ d, + d, + dy (PUCYHOK 2);

L,,—AnMHa nponeTa;

[, — cekuusa BO34YyLLUHOU NMMHUKN C HOPMOW NMPOCTOA, paBHOU NpUeMInemMon HoOpMe NOBPEXAEHUN;

R, — npuemMmnemaa Hopma NoBpeXXaeHnn (MNCno NoBpeXaeHUN B eAUHULY BpeMEHU) And 3aluiiaemoro
000opya0BaHUSA;

— HOpMa NPOCTOA BO3AYLLUHOW NMUHUK (MUCINO NPOCTOEB B €AUHULYY BPEMEHU U HA €AUHULLY ANMWHLI) B 1o
NS NPOEKTUPOBaHUA, COOTBETCTBYIOLLIAA NEPBOMY KUITOMETPY nepes nogcraHumen. Ecnu N =2, Hopmbl HE00OX0-

IMMO CKnaabIBaThb.

[TpumedaHue—B dopmynax (10) — (12) A0MMKHBI ObITb NCNONBL30OBaHbLI cornacyrLnecs eaANHULLI.

Kak npaBuno, npuemMnemMble HOpMbl MOBPEXKAEHUA 3aLUuLLeEHHOro obopyaoBaHnsa Haxoaatca mexay 0,1 %
Broaun 0,4 % B rog. Tunu4Hoe 3HavyeHune 0,25 % B rog NCNonb30BaHO B NpumMepax Tadnuupbl 3.

I1na pacnpegenutenbHbIX TIMHUU HOPMbI MPOCTOA, KaK NpaBuio, donee cpaBHMMbI C MPUEMIEMbIMU HOPMA-
MW MOBPEXAEHWW, T. €. ANIMHA BO34YLUHOM NUHWUKM Mana U el MOXHO npeHedpedb. Toraa dopmyna (10)
ynpoLlaeTcs:

L
A o

Tadbnunua 2 — KoadhbdpuuneHT A B dpopmynax (10) — (12) onsa pasnmyHbiX BO3AYLUHbLIX NTUHUI

BosgyLlHaa NUHKUA A, KB

PacnpepgenutenbHble NUHUKN (MexXAydasHble NepekpbiTUa):

- C 3a3eMNNIeHHbIMKM TpaBepcaMn (NepekpbiTUe Ha 3eMNK NPpU HU3KOM Hanps- 900
XEHUN);

- IMHUN Ha fepeBAHHbIX onopax (nepekpbiTue Ha 3eMN0 NPU BbICOKOM Hanps- 2700
XEeHUN)

JIlnHun snekTponepepavn (0AHOMA3HOE NEPEKPLITUE HA 3EMITHD):

- OAVNHOYHBIM NPOBOA; 4500

- pacujernneHue Ha ABa NpoBOAa; /000

- paculenneHue Ha veTblpe npoBoaa; 11000

- pacujernneHue Ha LWecTb UK BOCEMb MPOBOAOB 17000

[] PMNMeEeYHYaHWEeE— HaI'IpFI}KEHVIe A nn4 pacripeelinTelibHblX NMUHUKA HUXKe, YeM Ang NMUHUA SrekKTpaoriepe-
Aayin ¢ OANHOYHBIM MPOBOAOM, TaK KaK B paclipeijelinTelibHbIX JIMHUAX BO3IMO>KHBI Me}l{,ﬂ,yq)a.?:Hble NnepekpblTUA UITA
MHOIOKpaTHble NepeKPpblTNA cpaaa — 3EMIJIA, YTO MNMpUBOAWUT, TaKUM 06p830M, K pa3jesieHNO TOKOB WU, B CJiy4ae
3a3€eMJIEHHbIX TpaBepcC, K OrpaHUHEeHUO aMNJINTy 4 bl Ha6era+0|_u,eﬁ BOJIHbI.
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PUCYHOK 2a — YCTaHOBKKW 0e3 KOHTypa 3a3eMneHus (pacnpeaenuteribHble CETU)

1777777
== LLEtEE

PUCYHOK 20 — YCTaQHOBKW C KOHTYPOM 3azeMneHuna (NoacTaHumn)

d — paccTodHMe MeXAY BbICOKOBONLTHBIM BbIBOAOM 3aljullaeMoro
obopyaoBaHUA U TOYKOWM NOAKIIIOMEHMA BbICOKOBOMLTHOMO nposoga PB (OlMH);
d, — AnvHa BbicokoBonbTHOro nposoda PB (Ol1H); d, — annHa 3asemnatoLlero
nposoga PB (OllH); d, — anuHa PB (Ol1H); £, — conpoTuBneHne sasemMneHns;
— 3aulaemMein 06bekT;, U — HaberawLwaqa BofnHa nepeHanpsXeHns

PucyHok 2 — Cxema npucoegnHeHua PB (Ol'NH) K sawmiaemMomy
OOBLEKTY

Tadbnuuya 3 —NpuMepbl 3alLUTHBIX 30H, paccynTaHHbIX No popmyne (10), ANa omkpbimbix pacrnpedenumernbHbiX
yempoucme (OPY)

Haunbonbllee | YpoBeHb Bblaepxxupaemoe 3alunTHana 30Ha L, M
HanpsxXeHue | 3alWnThbI, HanpsxeHue, KB AnvHa
obopyaoBa- KB 1. | [pohera, A, kB r=01" r=05" r=2* r = 6*
‘e KB HopmMupo- | KoopauHa- M N = N =2
| BaHHOE LMOHHOE N=1 ]| N=2 | N=1 N=2
24 30 125 109 100 2700 — — — 2,4 4,8 3,0
200 900 — — — 10,4 | 20,8 | 15,5
123 350 550 478 300 4500 160 23 46 12,0 24 —
420 900 1425 1239 400 11000 180 28 56 16 32 —
* B eguHunuax (1) Ha 100 kM 1 Ha roa.
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MHOYKTUPOBAHHbLIE MPO30BbIE NEPEHANPHKEHNSA HEOOX0AMMO pacCMaTPUBATL B pacnpeaenuTeNbHbIX CUC-
TeMax, rge obopyaoBaHue He 3aLUMLLEHO OT NPSAMbIX y4apoB MOMHWUKU B MPOBOAA UK OT 06 paTHbLIX NEPEKPLITUNA.

[TpnumMedyaHne—>dopmyna (10) onuceiBaeT NageHUe HanpsKeHUs, 3aBuUcdALLee OT 108edeHUs BO3AYLLHON
NMUHUN, CBA3AHHOW C 0OopyaAOBaHUEM, MTpu yOape MOHUU, OT CXeMbl NOACTaHUUU N OT BbIOpaHHOW NpueMnemMon HOpMbI
nospexaeHnn obopyaoBaHMA. Ha OCHOBaHWUM CYLUECTBYIOLUMX AaHHbLIX O f108e0eHuUuU 8030yWiHOU nUHUU npu yoape
MOTHUU U geMnpupyroLmnx adpdpektax KoOpoHbl OnpeaenatoT KOHCTaHTy A, YTOOLI NONYy4YUTb cornacnue Mexay BblaepKuUBa-
eMbIMW HanpsXXeHUAMU, paccHUTaHHbIMU Mo dhopmyne (10), U ONbITOM 3KcnnyaTtauuun, NPUOOPETEHHLIM B pe3ynberaTe
MCNONBL30OBaHWA 30H 3allMUThl B TEYEHUE A0Nroro BpemMeHun (cM. Tabnuuy 3). Gopmyna (10) He gonXHa ObITb UCMONMB30OBaA-
Ha gna onpegeneHna aMnnuTyabl NnepeHanpsaXXeHUa ANA KOHKPETHOro rpo3oBOro cnyyas Ha BO3AYLWHOU NIMHUMN.

[1pn BbIDOPE HOPMUPOBAHHOTO BbIAEPXKMBAEMOr0 HANPAXKEHUA rPO30BOro UMNynbca 3awuTHaga 3oHa PB
(Ol'H) MoxkeT ObITb OLleHEHAa No popmMyne

NI U
L, - A[(mﬂg] . Usr](Lﬂn L) (12)
rae L,— 3aluTHasda 30HAa;

U, — HOPMUPOBaAHHOE BblAepXXMBAEMO€E HaNps»XeHne rpo3oBoro uMmnynsca (cm. 4.1).

dopmyna (12) nokasbIBa€ET, YTO ANdA AaHHOW NOACTaHLUMM 3aLLUMTHAA 30HA YBENUYNBAETCA:

- C YBENMUYEHNEM PA3HULIbI MEXOY HOPMUPOBAHHLIM BblAEPXKUBAEMbIM HAMPAXEHUEM U YPOBHEM 3ALLUNUTHI;

- CO CHUXXEHMEM HOPMbI NPOCTOSA BO3AYLLHOM NMMHUK Nepea NnoACTaHLUMEN, yKa3biBad, TAKMM 00pa3omMm, Ha
BIMMAHUE YNyYLLEHHOW 3aLUUTbI 3a3€MIMEHHBLIMU TPOCAMU U CHUXXEHHOIO CONPOTUBNEHNA PyHAAMEHTA OMNOP;

- C YBENMUYEHUEM MPUEMITEMbBIX HOPM NOBPEXOEHUN, YTO YKaA3bIBAET HA BO3MOXXHOCTb 3aLUMUTbl 000pya0Ba-
HUA, 0AHAKO C Oonee BbICOKOW HOPMOW MOBPEXAEHUS.

Tabnuua 3 coaep>Xut NPUMepPbI paCCHUTAHHbLIX 3aLLUUTHBLIX 30H, B KOTOPbIX NOAYEPKHYTbIE 3HAYEHUA Anana-
30HOB OTHOCATCA K TEM, KOTOPbIE, KaK NnpaBuno, npuHMMaoT. 3oHbl 3amnTtbl 160 1 180 M noaTBepXaatoTcAd nNpak-
TUKOW C 000pyaOBaAHUEM HA BXOA4e nuHun, 3awuuieHHomMm PB (OlNH) Ha TpaHcdopmaTope npu obecneyeHnm non-
HOW 3aLUMUTLI BO3AYLLUHOW NMUHUK NMepea NoaCTaHLUMNEN.

{.3.2.2 3aluuTa eepmemu3upoesaHHbIX pacripedenumerbHbix yempotcms (I PY)

[ PY cqumarom 3alumLleHHbIMK nydwie, yem OPY, Tak Kak OHM UMEIOT BONMTHOBbLIE COMPOTUBNEHUA, HAMHOTO
MEHbLUWE, YeM BOSTHOBbLIE CONPOTUBNEHUA BO3AYLLUHbIX NMMHUW. Kak npaBuno, 000CHOBaAHHAsA peKkoMeHaauumsa ans
OLUEHKU yrnydLleHus, nony4vyeHHasa ana I PY cpasHeHnem ¢ OPY, He MOXeET ObiTb AaHa. OaHaKo UCnofb30BaHNE
dopmyn (10)—(12), npuBeaeHHbIX BbiLLe Ana OPY, N03BONAET NONYyYUTb KOHCEPBATUBHbLIE OLUEHKN KOOPAMHALUWUOH-
HOro BblAEPXKNBAEMOTI0 HaNPSXXEHUA rpO30BOro MMMynbca UNu 3aLmMTHOro Agnana3oHa U, BO3MOXKHO, CHUXKEHUE
3HA4YEHUA NOCTOAHHON A 10 NONMOBUHbI 3HAYEHUA, YKA3aHHOIo B Tabnuue 2.

O0OLee npaBMUoO COCTOUT B TOM, YTO And 3awmTbl [PY Heobxoaumo yctaHasnuartb PB (OlH) Ha Bxoae
NUHUN, Aa)Ke Koraa nMHEnHbIN BbiKmtodaTenb pa3oMKHYT. MoryTt notpeboBaTtbcsa gononHutensbHble PB (OlNH) Ha
TpaHcdopMaTopax unu Korga CrnmLLIKOM BeENUKK otaenawwme pacctodaHmna Ao PB (Ol'H), yctTaHOBNEHHbLIX HA NU-
HEWHbIX NoAX0oAax, UMK Korga oxungatotca 0onsLume nepeHanpaXkxeHua Ha TpaHcdopmartope, B TO BpeMs Kak PB
(Ol'NH) Ha NMHENHbIX NoAXxoaaxX OTKIMOYEHbI. Ona npoTsXeHHbIX [ PY MoryT Takke o0biTb Heooxoaumbl PB (OlNH),
YCTAHOBINEHHbIE B YA00OHbIX MEeCTax BHYTpU [PY. Yny4dlleHHasa 3aumTa oT nepeHanpskeHns ¢ ObICTpoHapacrato-
LM PPOHTOM MOXKET ObITb AO0CTUrHYTA NyTeM yctaHoBku PB (Ol'NH) nMHenHoro nogxoaa BHyTpu [ PY, 4To ycTpa-
HAeT BNuaHua npucoeanHeHmnn PB (OINH) npu Hapy)XHOW nxX ycTaHoBKe. HecmMmoTp4da Ha TO, UTO 3TOT PB (Ol'H) ObIn
Obl bonee poporocrodaALuum, Yem PB (OI'NH) npun Hapy>KHOW €ro yCTaHOBKE, HE NOHAA00ATCA AonoNHUTENbHLIE PB
(Ol'R).

Ecnu B COOTBETCTBUM C 3aLUUTHLIMK AnMana3doHamu aononHutensHbie PB (OlNH) AomkHbl ObITb YCTAHOBMEHDI
BHYTPU [ PY, HE cneayeT NoNb30BaTbCA NPUONMXKXEHHON (DOPMYNON, a A0IMKHbI ObITb BbIMOMHEHbLI PACYETbI METO-
10M DeryLmnx BorsiH.

3awuTta ¢ nomouubto PB (OlNH) oT nepeHanpsaxeHuun ¢ ObiCTpoHapacTatownum poHTOM BHYTPU [PY, KakK
npaBuno, HEBO3MOXHA N3-3a 04YEHb BbICOKMX BbI3bIBAEMbBIX YaCTOT U 3a4EP>KKKU B npoBoadaLlemMm mexaHname Ol'lH.
PB BooOLLEe He OyayT cpadaTtbiBaTb.

7.3.2.3 3awumTta noactaHumMn ¢ KabernbHbIM NOAKMIOYEHNEM

AHanorn4Ho PY noacraHumu, nogknovyaemble C MOMOLLbLIO Kabenen, Npu TeX XKe camMblX pasmepax, 3aLlm-
LLEHbI nyywue, Yem OPY, HO B 3TOM CIyvyae TakKe HEBO3MOXHA HUKAaKasaA NMOSIHOCTbIO ODOCHOBAHHAA PEKOMEH-
aaums.

PB (Ol'NH) aomkHbl ObITb YCTAHOBMEHLI B MECTE COEIMHEHNS BO3AYLUHAA NMNHUA — Kabenb, YTOObI 3aLLn-
TUTb KabernbHbIM BBOA. BnuaHua otaenaowmx pacCToaHnin MOryT ObITb OLIEHEHbI KOHCEPBATUBHO, TAK XKE KaK U B
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cnyyae ¢ OPY. Koraa Bo BpeMd yaapa MorndHuu bonee yem oaHa nMHNA octaeTcq noAKnoYeHHON K NoACTaHUMN N
yepes kadbenu, PB (Ol'NH) cnocoOHbI 3alUMTUTL NOACTAHLUKUIO. ECnNu BO3MOXXEH Criyvan, Koraa kabenu, noaKo4eH-
Hbl€ K NOACTaHUUN, BO BPeEMSA yaapa MOSTHUKM PAa3OMKHYThI HA KOHUAX, U ecnu gnuHa kadenen npubnmuanTenbHo
B NATHL pa3 NpeBbILLAET 3Ha4YeHUe, BbIYMCeHHoe no coopmyne (12), pekomeHayrTca gononHutenbHele PB (Ol'H)
Ha Pa30MKHYTOM KOHLIE. AHANOMM4YHOE peLLEeHE AOMKHO ObITb NPUMEHEHO Ha PA30OMKHYTOM KOHLIE Kabenewn, KOTo-
pble N0ACOoeAWHEHbI K BO3AYLLUHOW NMMHUU Yepe3 NoACTaHLUMUIO.

7.3.2.4 3alumTa Kabenewn

Kabenu, nogknioyYeHHbIe Mexay ABYMA BO3AYLUHbIMU NUHUAMK, AO0TKHbI ObITb 3aLUULLIEHBI C MOMOLLLIO PB
(Ol'NH) Ha 00ouX KOHUAX, ecrnv ANMHA Kaberns npeBbILLAET NATUKPATHOE 3HAYEHUE, OnpeaerneHHoe B COOTBETCTBUN
c cpopmynon (12). NoakroverHmne PB (Ol'H) k koHUamMm kabenen A0MKHO cneaoBaTh 3TOU POPMYIE.

B cnyyae kabeneun Ha 72,5 KB 1 BbiLLE PEKOMEHAYIOTCSH UCMONb30BAHUE 3ALLUNTHLIX TPOCOB HA BO3AYLLHOW
NUHUK PAJOM C Kabenem (OKONO TPEX NPONETOB) N HU3KUE CONPOTUBIEHUA (PYHAAMEHTOB ONOP B MECTE NOAKIIO-
YyeHus Kabenen.

8 BeHTUNbHbLIE pa3paAOHUKN U HENTUHEUHDbIE OrpaHUYUTEnNn
nepeHanpsXxXeHnn cneuuaribHOro HasHavyeHun

8.1 BeHTUNbHbIE pa3spAOHUKU U HENTUHEUHbIE OrpaHUUYUTENu nNepeHanpsXKeHun Ona HeuTpanen
TPpaHCPOPMATOPOB

8.1.1 O0LMe NoNnoXeHuns

OAHO 13 Hanbonee WMPOKO pacnpocTpaHeHHbIX cneunanbHbiX npuMmeHeHnn PB (OlNH) — anga 3awmThl
HeuTpaneu TpaHcopmMmaTopoB. KaXgaa He3azeMNneHHada HEUTPAanb, BbiIBEAEHHAdA Yepes U3ONUPYIOLLYIO BTYIIKY,
I0omMKHA ObITb 3aLuileHa ¢ nomoLubto PB (OlNNH) oT rpo3oBbIX 1 KOMMYTALIMOHHBIX NEepeHanps>XeHun. N3onaumns
HenTpanu MOXeT ObITb NOABEPrHyTa BO3AEUCTBUIO NEPEHANPAXKEHUN B Crny4ae NpuxoaaLumx MHOrogpasHbIX rpo30-
BbIX NEPEHaNPAXXeHUN UK B crnyvyae KOMMYTaALMOHHbIX NEpPEeHanpaXXeHUN n3-3a HECUMMETPUYHbBIX 3aMblKAHUUN B
ONEKTPUYECKNX CETAX.

Kpome TOro, B CETAX C p€30HAHCHO-3a3€MIEHHOUN HENTPATbLIO BbICOKUE KOMMYTALIMOHHbIE NEPEHANPAXKEHNSA
MOTYT BO3HUKATb B TpaHCOpPMAaTOPHON HEUTPANKN U nonepek 0OMOTKU, Korga npepbiBaeTcA ABOMHOE 3aMblKaHNE
hasza — 3emMn4d, a uenb, octarLaaca nogknio4YeHHON K IMHEUHON CTOPOHE TpaHcdopmaTopa, UMEET Manyto
€MKOCTb Ha 3eMI0.

[TponyckHas cnocodbHocTb PB (Ol'H) HenTpanu AomkKHa ObiTb, MO KpauHEN Mepe, TAKOW XKe, Kakada TpebyeT-
ca and dpasHbix PB (Ol'MH) unu BbiLwe.

[ 10CKONbKY BbICOKME 3HAYEHNA TOKA OTCYTCTBYIOT, ANA onpeaeneHund sawmntHoro ypoeHA PB (OI'NH) moxeT
ObITb UCNONbL30BAHO OCTatoLLEECH HanpsXKeHne npu paspaagHom Toke 1 kKA. Ana PB (Ol'NH) HeuTpanu 3awimTHOE
OTHOLLEHNE MOXET ObITb 3HAYUTENBLHO MEHbLLE Onaroaaps MeHbLLUEW CKOPOCTU HAapacTaHUA HaNPSXXeHUS.

8.1.2 BeHTUNbHbLIE pPaA3PAOHUKU U HEJIMHEUHbIE OrpaHUYUTENU nepeHanpsHKkeHun Aans
TpaHCcOopMaTOPOB C NOSIHOU U3ONALIMEN HEUTPANMU

3awmra HenTpaneun ¢ NoOSIHOU U3onAUnen MoXeT ObITb gocTurHyta npumeHeHnem PB (Ol'NH), umeromx toT
YK€ YPOBEHb 3aLuThI, YTO U Yy dpasHbiX PB (OIH) nnu Hmnxe ero. M3-3a bonee HU3KOro Hanps»keHmns NnpoMbILLINEH-
HOW YaCTOTbl MeXAy HEUTpanbio u 3emnen HommHanobHoe Hanpsxenne PB (OlNH) HenTtpanu moxeT ObITb Oonee
HMU3KOro 3Ha4veHu4d. Kak npaBuno, pekomeHayeTcd, YToObl HOMUHANbLHOE HaNpPsXeHue ObINo Ha YPOBHE, MO Kpaun-
Hen mepe, 60 % HOMUHANBLHOrO HanNpPsXeHus, Heobxoanmoro ansg dpasHoro PB (OlNH).

Vcnonb3ytoT PB (Ol'NH) AByx BUOOB:

- UINMN TON XKe caMON KOHCTPYKUKUK, 1YTO U ¢pasHoro PB (Ol'lH), Ho co CHMXEHHbIM HOMWHAaNbHLIM HaMPAXXEHMU-
eM, Unu

- cneumnansHbie PB (OI'H) co CHMXKeHHbIMU YPOBHAMM 3aLLUAUTLI.

Bo BpemMa aHOManbHbIX YCITOBUU paboTbl CETU UMK BO BPEMSA NEPEMEXKAIOLLINXCHA 3aMbIKAHUN HA 3EMITIO
MOTYT NPOU3OUTU NEpeHanPLKeHNa 00NbLLUON ANUTENBHOCTU C MAKCUMYMOM aMMNNUTYAbl, 4OCTATOYHbIM ANA TOrO,
4yTOoObI BbI3BaTHL CReayoLwmne ogaHo 3a gpyrum cpadartsiBaHuda PB (Ol'H) n ganbHenwee nospexxkaeHne gasHbix PB
(OlNH). B Taknx cnyyaax cneayet ckoopanHuposatb PB (OlH) Tak, utodbl PB (Ol'NH) HeuTpanu cpabartbiBan
paHbLue, Yem PB (OI'H) mexxay dpbasoun n semnen. PB (OI'H) ana HeuTpanu ¢ BbICOKOU 3HEPTUEN MOXKET BbIAEPXKU-
BaTb 3T BO3AEUCTBUA U NpeaoTBpaLlartb nospexaeHue dasHbix PB (Ol'NH). PekomeHayeTca, 4ToObl YPOBEHL
sawmtbl PB (Ol'NH) HenTpanu oT KOMMyTaLMOHHBIX UMMYbCOB COCTaBNAN OKONO 45 % ypoBHA 3aLUNTLI NPU KOM-
MYTaLIMOHHbIX UMMNyNbcax, Heobxoaumoro aAna dpasHbix PB (O'1H).
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8.1.3 BeHTuUnbHbIE paspaAAHUKU U HENTMUHEUHbIE OrpaHUuYUTEeNN NepeHanpPsXeHUN And HeuTpanen
TpaHCOoOpMaTOPOB C HEPABHOMEPHOU U3onauuen

TpaHcopMaTopbl C ANEKTPUYECKOU NPOYHOCTLIO, rPaayupoBaHHON OT BBOAA ha3bl K HEUTPANN, KaK NpaBu-
N0, NPUMEHSAIOT B CETAX C 3a3EMINEHHON HEUTPanbO. ECcnn HenTpanb TpaHcopmMaTopa HENOCPEACTBEHHO HE 3a-
3eMneHa, Ytodbl orpaHu4nMBaThb TOKM KOPOTKOro 3aMblKaHUSA B CETU, OHA AormkKHA ObITh 3awmilerHa PB (OlNH) ¢
XapakTepucTukamm, BbIOpaAHHbIMWU C Y4ETOM YCITOBUN CETU U BblAEPXKUBAEMOT0 HANPSXEHUA HEUTPAIN, B COOTBET-
CTBUU C TEMU XK€ CaMbIMU METOAAMMU BbIOOPA, KOTOPbIE NPUMEHAIOT AN dpasHbix PB (OlH).

8.2 BeHTUNbHbLIE paspaAaAHUKU U HEFNTMHEUHbIE OrPAHUYUTENUN NepeHanpPsKeHUn mexay dasamm

3Ha4YNUTENbHbIE NEPEHANPAKEHNA MEXKAY dPa3HbIMU BbIBOAAMKU TPAHCHOPMATOPOB UITU PEAKTOPOB BO3MOXK-
Hbl MPU OTKIIOYEHUKU peaKkTopa UNu PeakTUBHO Harpy>keHHoro TpaHcdgopmaropa. BelaepkmupaemMoe HanpsKeHue
peakTopa unu TpaHcgopmaTopa Mexxay dpasamm MOXKET ObITb NpeBbILLEeHO 0e3 cpabaTbiBaHMA dha3HbixX PB (ONH).
Ecnu oxkuaatoTca Takue KOMMyTaLnOHHbIE onepauunn, B gonornHeHue K dasHbim PB (OIN'H) aomkHbl ObITb npume-
HeHbl PB (OlH) mexxay dpaszamu. dasnbie PB (Ol'H) aomkHbl UMETb AnnTenbHoe padboyee HanpsaXkeHue, paBHoOE
nnu donee Bbicokoe Yyem 1,05 HanbonbLuero HanpskeHua cetu. [na ON'NH 310 3Ha4YeHune nepeKkpbIBAET KBA3UCTa-
LMOHAPHbIE NepeHanpsXXeHus snnoTb 40 1,25 HandonbLuero HanpshxeHnsa cetu. Ina 6onee BbICOKMX KBA3UCTALIN-
OHapPHbIX NepeHanpaXXeHnim aHa4yeHne HOMMHaNbLHOIo HanNPsHKeHUA Heobxoanmo yTouHuUTh. [na PB BbiOpaHHOE
3Ha4YeHne HOMUHaNbLHOIo HANPAXXeHUA A0IMKHO NepPeKpbIBaTb 3HAYEHUE KBA3UCTaLIMOHAPHbIX MEePEeHaNPIXKEHUMN.

B cnyyae TpaHcdopmMaTopoB C HU3KOBOSTLTHOM OOMOTKOW, COEAUHEHHOWN B TPEYIONbHUK, MOTYT ObITb HEOO-
xoanmbl PB (OI'H) mexay dhazamu Ha HU3KOBOSIBTHOW CTOPOHE, YTOObLI OrPaHUYUTb UHAYKTUBHO TPAHCHOPMUPO-
BaHHbIE nepeHanpaxeHud. 3t PB (Ol'H) MoryT Takke 3aluuLaTh BLICOKOBONBLTHYO CTOPOHY TpaHcopmMaropa
NyTeM NOrNOLLUEHUA SANEKTPOMArHUTHOU SHEPTUU NMPU OTKNKOYEHUU TPAHCHOPMAaTOPOB.

[le4yHble TpaHcopmaTopbl MOTyT notpedoaTtb PB (OMNH) mexay dasamu B gononHeHune K PB (Ol'H), noa-
KIntoYeHHbIM Mexay dasamu n 3emnen. na satux PB (OlNH) Heobxoaumbl cneumnanbHble TPpeOoBaHUS, a TaKXe
OOIMKHbI ObITh ONpPeaeneHbl X XapakTepPUCTUKN.

8.3 BeHTuUnbHble paspaAAHUKM U HEFIMHEeWHbIe OrpaHuYUTeriu nepeHanpsxeHun AOns
BpaLllaowWwmnxca MaLwuH

HecMOoTp4a Ha TO, UTO peKoMeHAAauuKn No KoopaAnHaLUUKN N3onaumnm BpaLLlaroLLmMxca MaLlnuH He onpeaeneHsl,
An4 3alnTbl reHEepaTopoB U ABUraTenen ot nepeHanpsaXxeHun ncnonb3ytot PB (Ol'R).

1N 3TOM Llenu YacTo ncnonb3ytoT cneunansbHble PB (Or'NH), a TpeboBanusa onpeaenaioT nyTem cornalleHus
MEXOy n3rotosutenem n norpedurenem. B yactHoctu, B cnyvyae PB (Ol'H) ana sawutbl reHepaTtopoB ocoboe
BHUMAaHWE AOJHKHO ObITb YAENEHO NCNOSTHEHUIO UX MPOTUBOB3PbIBHbLIX YCTPOWUCTB, MOCKONbKY TOKM KOPOTKOroO 3a-
MbIKAHUA MOTYT ObITb 3aMETHO BbILLE, YeM TOKU, yKa3aHHble B TOCT 16357 unn FTOCT P 52725.

[1na MaLLUnH, KOTOPbIE CBA3aHbI C BO34YLUHbIMW MTMHUAMW UMW HENOCPEACTBEHHO, UK YEPE3 KOPOTKUE Kabe-
nun, koHaeHcaTtopsbl (0T 0,1 go 0,3 Mk®) n PB (OI'NH) aorxHbl ObITb YCTAHOBNEHBLI MEXAY da3on U 3eMNEN Kak
MOXKHO Onn>ke K BbIBOAAM MaLUWHbI, YTOObI paCcTAHYTL PPOHT nepeHanpsxeHna npunonmantenoHo A0 10 MKC nnu
oonee n obecneynTb AOMNONHUTENBHYIO 3aLLUNTY. KpOME TOro, MOXKET ObITb NnpumMeHeH BTopoun Komnnekr PB (Ol'H)
Ha BO34YLUHbIX IMHUAX nNepe MaLlUMHHOW CTaHLUWEN NN B TOYKE COeIMHEHUA BO3AYLLUHOW NMUHUK U Kabens.

[TpnumMedaHUe—KpomMe orpaHUYeHNA nepeHanpsKeHUW, npuxoaawnx Ha MallnHHyYK ctaHumto, PB (Ol'H) Ha
BO3AYLUHOW JIMHUW CHWXAKT paspagaHble Toku Yepes PB (OlH), ycTtaHoBNeHHbIe Ha MallnHe. B pesynsraTe Oonee HUs-
Knx ocTarowmxca HanpsxeHun atux PB (Ol'H) ocylwecTBnaeTca gonofHUTENbHaaA 3allnta MallUHbI.

Xapaktepuctukun PB (Ol'NH) BbiOupaloT B COOTBETCTBUK C pa3aenomMm 5 nnu 6, a UMnNynbCHYIO NMPOYHOCTb
N3onaumm nnm 3Ha4YeHne, peKOMeHa0BaHHOE U3roTOBUTENEM, CPaBHUBALIOT C ypoBHEM 3aLuuTtbl PB (OlH). B 006-
LLEM crny4vae mMmexxay YPOBHAMU 3aLlUUTbl U BblAE PXKUBAEMbIMU HANPSXKEHUAMU AOCTUXKUMbI TONLKO HEDONLLLUKNE
3anachbl NPOYHOCTMH.

MaLumHam, noakntoYeHHbIM K BO3AYLUHbIM NTMHUAM Yeped TpaHCcopMaTopbl, MOXET HE NOTpedoBaTbLCH 3a-
LinTa ¢ nomorubto PB (Ol'H) B AononHEeHUE K 3alumTe TpaHcdopmarTopa, eCnu MalluMHa nogknoveHa AoCTaTouyHOo
ONUHHbBIM Kabenem Unu ecnu yCTaHoBNEHbI KOHAEHCATOPbI YKa3aHHbIX BbiLLE 3HAa4YEeHUI. Ecnu BbiKNtOYaTENb yCTa-
HOBNEH MeXxay TpaHCHOPMaTOpPOM U BpaLLaloLLENCA MALLMHOW, KOHAEHCATOPbI A0MXHbI ObITb YCTAHOBIEHbI HA
BbiBOAAX TpaHcopmMmaTopa (00MOTKax reHeparopa).

[1na maLwumH, NoAKNIOYEHHbIX K TpaHcdopmMmaTopam ¢ 0OMOTKaMn, CoeAMHEHHbIMU MO CXEME 3BE3ga — Tpe-
VIONbHUK, YNYYLUEHHAA 3aLlumTa MOXKET ObITb 00ecneyeHa 4oNoNHUTENbHbIMU MexaydasHbimu PB (Ol'NH). PB
(Ol'H), ycTaHOBMNEHHbLIE HA MALLUWMHE WU MALLMHHOW CTOPOHE TpaHcdopmMaTopa, HE NOABEPXKEHbLI BO3AENCTBUIO
OOnNbLUMX TOKOB MONHUK. CreaoBaTeribHO, HU3KNE YPOBHM 3aLUNTbI MOTYT ObITb JOCTUTHYTbI C MOMOLLIBIO HU3KUX
NPOOMBHLIX HANPSXeHUN (B cnydyae PB) 1 HU3Knx octatoLmxca HanpsXXeHnm npu paspaaHbix Tokax 500 A nnu
MEHEE.
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bonbLune TypdboreHepaTopbl UMEKOT HU3KUE BONTHOBbLIE CONMPOTUBNEHUA U 0AHOda3HbIe COOPHbLIE LUNHLI, a
KOPOTKUE 3aMblKaHUA Mexay pazamm A0ImKHbI ObITb UCKNoYeHbI. PB (Ol'H) He AomKHbI ObITb YCTAHOBIIEHbI MEXK-
ay daszamu. JloctatoyHada 3aLuuta MOXeT ObITb obecneyeHa ¢ nomoLlbio PB (OlNH) Ha BLICOKOBOSIBTHOW CTOPOHE
TpaHcopmarTopa.

8.4 [lononHuTenbHbIe cneuuaribHble crydYyam nNPpUMeHeHUs1 BeHTWUNbHbIX pPaspaAaAHUKOB U
HeNMMHEUHbIX OrpaHuUvUTerien nepeHanpsaKeHun

Beidoop n ycranoska PB (OlNH) ana 3awmtbl HWXXecnegywLiero odbopyaoBaHUA A0JMKHbI COOTBETCTBO-
BaTb CrieuuanbHbiM TPEeOOBaAHUAM Ha 3TO 000pyaoBaHUE, ycTaHaBMMBaEeMbIM MEXAY NOTPeduTenem n n3arotoBK-
TENEM:

- 000no4kn kabeneun A0MKHbI ObITb 3a3eMNEHbl HA 000MX KOHLIAX. ECNY 3TO HEBO3MOXXHO AN 04HOMA3HbIX
Kabeneun n3-3a CHUXKeHUA Harpy3o4HOW CrocoOHOCTU Kabensd, He3a3eMIeHHbIW KOHel KabenbHOM 0D00YKKU A0T-
XXeH ObITb 3awmileH ¢ nomouwbio PB (OlNH). HomuHanbHoe HanpsxeHune atux PB (OINH) aon»Ho ObITb BbiLLE,
yemM HaBeeHHOe HanpsXXeHne obonovyka — 3emMns Npu MakCumMarbHOM TOKe rnoBpexxaeHusa. OHO nNepekpbiBaeT
Tpebyemoe anurenbHoe paboyee HanpaXxeHne. HoMuMHanbHbIN Pa3pPAAHLIN TOK AOIMKEH ObITb TAKUM XKE, UTO U Y
drasHbix PB (Ol'NH) Ha KoHuax kabend. 3alnTHbIN YPOBEHDL A0IMKEH ObITb KAK MOXHO HMXKE, TaK KaK BblePXXUBa-
emMas NPoOYHOCTb 000NOYKN B TEYEHUE CPOKa CNYXDObl HEAOCTATOYHO ONpeAeneHa n He rapaHTUPOBAaHA KaKNUM-
nmodo cTaHaapTU30BAHHBLIM UCTIbITAHUEM;

- cneyuanbHble TpaHcopMaTopPbl, HANPUMeEpP NocneaoBaTebHO BKIOYEHHbIE 0OMOTKM aBTOTPaHCOpMaTO-
PDOB N NPeodpa3oBaTENbHbLIX TPAHCHOPMATOPOB;

- NOCNeaoBaTENbHO BKIMIOYEHHbLIE PEaKTOPbl, HAaNPUMEP TOKOOrpaHU4YMBatoLLME PEAKTOPLI, BLICOKOYACTOT-
Hbl€ peakTopPbl U NOCNeA0BaTENbHO BKNMHOYEHHbIE KOHAEHCATOPSI;

- PE3OHUPYIOLLNE LIENHN;

- TATOBbIE CUCTEMbI MEPEMEHHOIO TOKA;

- BO34YLUHbIE NTUHUMN.

8.5 BeHTUNbHbLIE paspAaAHUKU U HEFTUHEUHbIE OrPaHUYUTENUN NepeHanpPAXXeHUn Ana aHOManbHbIX
VCITOBUM IKCNyaTauum

[1ng aHOManbHbIX YCNOBUW 3KCNnyaTaumMm HeoOxXoAnMbl CrieLinanbHbie peLueHnsa Npu NPOEKTUPOBaAHUN UM
npumeHeHumn PB (OI'H), n Ha HUX 40JPKHO ObITL 00paLLIEHO BHUMAHWUE U3TOTOBUTENS.

['ToMMepPbI TAKUX YCIOBUMN.

- BbicOoTa cBbiLue 1000 m;

- TeMnepartypa BHe Ananas3oHa ot MuHyc 60 °C ao nntoc 40 °C;

- oombiB PB (Ol'H) noa HanpshkeHnem;

- CUINbHbLIE NOPLIBbLI BETPA;

- 3EMNETPACEHUS,;

- OfPaHUYEHHbIE PACCTOAHNSA 40 NPOBOAALLNX MOBEPXHOCTEMN.

9 InarHocTnyeckne MHOMKaAToOpbl OANA HEFNIMHEeUMHbIX orpaHu4vuTtTernen
nepeHanpss’keHUM B IKCnnyaTtauum

9.1 O0wWwKMe NoNoXeHUun

KpomMme KpaTKkoBpeMeEHHbIX cnyvyaeB, koraa Ol'1TH doyHKUMOHUPYET B KAYECTBE YCTPOUCTBA, OrpaHn4nBatoLLe-
ro NepeHanpsXXeHnd, CHUTaIoT, UTO OH NMPOABNAET CBOUCTBA nsonaropa. MsonupytoLmne ka4yectsa BECbMAa BaXKHbI
ONa npoAomKuTenbHOCTU cpoka cnyxobl OlNH 1 Anga Haae>xHoCTU PaboTbl SNEKTPUHECKON CETH.

[Mpu akcnnyaTtaummn OlNH ana odHapy>XeHns BO3MOXXHOI0 yXyALLUEHUA U HApYLLEHUA U30NUPYIOLLINX CBOUCTB
MCMONb3YIOT Pa3nNn4HbI€ AUATHOCTUYECKME METOALI U UHAUKATOPbLI — OT MHAUKATOPOB HEUCMNPABHOCTEU U OTAENMU-
Tenen Ana ykasaHua Kopotkmx 3ambikaHnun OI'NH Ao npndopoB, KOTOPbIE NO3BONAIOT USMEPATb HE3HAYUTENbHbIE
N3MEHEHNA B aKTUBHOW COCTABNAIOLLEN TOKA YTEYKU Unu moLLHocTu notepb Ol'H.

Llenb HacToALwlero pasaena — npeaocraBuUTb NOTPEOUTENO PYKOBOACTBO MPU pacCMOTPEHUN BO3MOXKHOC-
T€W UCNOSIb30BAHUA KAKOro-nnbo AnarHoCTUYECKOro MeToaa, a Takke o003op odLenpuMeHaeMbIX ANarHoOCTUYEC-
Knx MeToaos. [puBeaeHa Takxe nogpodoHasa uHdopmaLumsa OTHOCUTENBLHO U3MepeHun Toka yrteukm OlNH.

pPUMEYHaHNHA

1 lnarHoctuyeckume yCTDOﬁCTBa crnegyert NpPpoekTupoBaTb U SKCIIJTYaTUpOBaTb TAk, YyTOOLlI 0BecneYnBaTh Oe3onac-
HOCTb MNepcoHalila BO BpeMA USMEPEHNA. |_|pI/I NMPOEKTUPOBaAaHNN N YCTaHOBKE CTAUMOHAPHbLIX yCTDOHCTB AOJ1XKHb ObITb
YHUTEHDbI BO3JEUCTBUSA, BO3MOXHbLIE B paSoqu pexnMax N NPU KOPOTKNUX 3aMblKaHWUAX.
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2 Hna npuMeHeHUa oTAeNbHbIX AgWarHocTuyecknx MetoaoB y OlNNH gornkeH OblTb U30NUPOBAHHBLIA 3eMITAHON
BbiBO4. OH JOJMKEH UMEeTb AOCTAaTOYMHO BLICOKMA YPOBEHbL BbIAEPXKNBAEMOro HanpaXXeHWa, yuYuThblBaroWMn nosBneHune
MHOYKTUBHOIO nageHuUsa HanpsaxeHua Mexay BbiBOAOM U 3a3eMJIEHHBLIMU YacTAMU BO BPeMA NPOXOXAEHUA pa3pAaaHOro
TOKa.

9.1.1 AHAUKaTOpPbLI HEUCNPABHOCTEN

NMHOnKaTopbl HEUCNPAaBHOCTEN 00ecnevYnBatoT YETKYIO BU3yarbHYIO MHAMKALUUIO noBpexXaeHHoro Ol'H 6e3
OTKIHOYEHUS €10 OT NMMMHUN. YCTPOUCTBO MOXKET ObITb cocTaBHOW YacTbto ON'NH unn otaenbHOM eanHNLUEN, YCTAHOB-
neHHoun nocnegoartensHo ¢ Ol'H. NpuHuKMn agencreuga, Kak npaBsmMno, OCHOBaH Ha aMNUTYAE N NPOAOIDKUTENbHO-
CTU npoTekaHud Toka vyepes Ol'MH nnn Ha TemnepaType HENMMHEUHbIX METANNOOKCUAHBIX PE3UCTOPOB.

9.1.2 OToenutenu

OTtaenutenu, Yacto ucnonb3dyemble Ha Ol'NH cpegHero HanpsaXkeHnsa, odbecneynBatoT BU3yarnbHY0 UHAWKA-
Lnto noBpexageHHoro ONNNH nytem OTKMO4YEeHUS ero oT CceTu. TUNUYHbLIK NPUHUKN PabOoTbl OCHOBAH HA HANMU4YUK
B3PbIBHOIO YCTPOWUCTBA, NPUBOAUMOro B AEUCTBME TOKOM KOPOTKOIo 3aMblKaHUA; OAHAKO OTAENUTENDb HE NpeaHas-
Ha4YeH OTKMNO4YaTb TOK KOPOTKOro 3ambiKaHnA. OTaenuTenb MOXKET ObITb COCTaBHOW YacTbio OI'MH nnu naonupyto-
LLIEN KOHCOMbIO, UNN OTAENBHOU eAnHNUEN, ycTaHoBNeHHOU nocneaosartensHo ¢ Ol'H. NpenmyLiecTso yctpou-
CTBa COCTOUT B TOM, YTO NIMHUA ocTaeTcs B padoTte nocne otkntoyeHns ONH. OCHOBHOWM HeO0CTaTOK 3aKNo4aeT-
CA B OTCYTCTBUU 3aLLUUTbLI OT NepeHanpsmKeHnn 40 TexX nop, noka nospexxgeHHbin OIN'NH He DyaeT oOHapy>KeH U
3aMEHEH.

9.1.3 CYyeTYUKN MMNynbCOB

CyeT4ynkn UMNYynNbLCOB cpabaTbIBaAOT NPU UMMNYIbCHLIX TOKAX BblLLE OnNpeaeneHHON aMnnuTyabl UNKU BblLLIE
onpeaeneHHblIX KOMOUMHaUKUN aMnnNUTyabl TOKa U €ro NpoaomKuTeNbHOCTU. ECnn nHTepBan mexay paspsagamMmu
o4YeHb man (MeHee 50 MKC) CHETYUKMU UMMYIbCOB MOTYT HE YYECTb KaXXAbIM UMMNYIbLC TOKA. HEKOTOPLIE CHETUYUKIA
TpeOyIoT nocneayoLero Toka NPOMbILLNEHHOW YaCcTOTbl, MO3TOMY OHU HE MOTYT CYMTaTb KOPOTKNE UMMYIIbCHbIE
TOKK Yeped Ol'1H.

B 3aBMCMMOCTU OT NpUHLUMNA AENCTBUA N YYBCTBUTENBLHOCTU CHETUYNK MOXKET NPEeA0CTaBUTb MHANKALIUIO O
nepeHanpaXkKeHnax, NoOABNALMXCA B CETU, UM OH MOXKET obecneynTb nHpopmMaLMio O KONUYECTBE pa3psaaos,
COOTBETCTBYHOLLUMX 3HAYUTENBbHLIM SHEepreTunyecknm so3gencrtemam Ha Ol'lH, HO He AaeT HUKaKou cneunanbHON
MHAOPMAaLKMKU OTHOCUTENBLHO cocToAHuA OlNH.

cxoaa us tpedbosaHnin ©0€30nacHOCTU CHETUUK UMMNYNLCOB creayeT ycTaHaBnMBaTh BHE 30HbI NErKOW J0CS-
raemMocTu nepcoHanom. OH A0MKEH ObITb PACNONOXEH TaM, 1€ MOXKET ObITb CHYUTAH C YPOBHSA 3€MIN, MPU 3TOM
Ol'H gomkeH ocTaBaTbcA B akcnnyartauun. MoHTaxk cnegyet npoBoauTb 0€3 3Ha4YNTENbHOro YArMHEHUA CBA3N C
3eMIen UNn CHMXKeHuns ee nonepeyvHoro ceyeHusd. OlNH gomkeH ObITb OCHALLEH N30NUPOBAHHbBIM 3E€MIMAHbBIM Bbl-
BOAOM 1 npoBogomM mexxay Ol'NH U cHeTYMKOM, KOTOPLIU U30NTUPYIOT OT 3EMIIN.

9.1.4 ckpoBble NPOMEXYTKU AN MOHUTOPUHTA

CKpOBbIE MPOMEXYTKMU AN MOHUTOPUHIa UCNONb3YIOT ANd onpeaeneHnda yucna n oLueHKU aMmnanuTyabl U
NPOAOIMKUTENBLHOCTU pa3psaaHbIX TOKOB Yepe3 Ol'NH. Heobxoaum cneumnanbHbIK ONbIT, YTOObI COOTBETCTBYIOLLINM
00pa3oM MHTEPNPETUPOBATL 3HAKU HA NPOMEXYTKE. HEKOTOPbLIE NCKPOBLIE MPOMEXKYTKN MOTYT ObITb NPOBEPEHLI C
Ol'H B ycnoBuax akcnnyatauun, B TO BPEMA KaK MPU UCNONb30BAHUN APYTUX TUNOB UCKPOBLIX MPOMEXKYTKOB
Tpebyetca, yTodbl OlNH Obin oTkNtoYeH. Heobxoamnmo, 4ytoobl OI'NH nMmen BbIBOA4, N30NIMPOBAHHbLIN OT 3eMnu. C
IPYron CTOPOHbI, UCKPOBOW NPOMEXKYTOK MOXKET ObITb cocTaBHOW YacTbio Ol'H. cKpoBblie NPOMEXKYTKU HE Npe1o-
CTaBNAT HUKAKOU NPAMOUN MHpopMAaLIMM OTHOCUTENBHO AeUCTBUTENBLHOIO coctoaHuda Ol'lH, HO NO3BONAIOT CAeE-
naTb 3aKNoYeHNe OTHOCUTENBHO NPOAOINKEHNS PA0OThI.

9.1.5 N3mepeHna TemnepaTtypbl

[lncraHunoHHoe namepeHune temnepatypbl OI'NH MOXET ObITb BbINOMHEHO MNOCPEACTBOM METOA0B, OCHOBAH-
HbIX HA TEPMUYECKOM OTPAXKEHUN. STU UBMEPEHNSA TOMNMbKO NPUONU3NUTENLHO XapakTepusytoT coctosaHmne OlNH, B TO
BPEMS KaK rnepenaj remnepaTtypbl MeXay BapuctopamMmn 1 NnoBEPXHOCTbIO MOKPbLILLKU MOXET ObITb CYLLIECTBEH-
HbIM. TeéM HE MeHee, CpaBHUTENbHbIE N3MEPEHNUA, BbINONHEHHbLIE HA coceaHux Ol'TH unun anemeHTax Ol'H, moryT
yKa3aTb Ha Ype3MeEPHbIN HarpeB.

[1psaMble U3MEepPEHNA TEMNEPATYPbl METANNOOKCUAHOIO BapucTopa no3sondaioT NONYyYNUTb TOYHYIO MUHAUKA-
uunto coctoaHnsa OlNH, Ho TpebyeTca, yToObI OIN'H ObIN 000pPYAOBaH crieuuanbHbIMKU NPeobpasoBaTensaMmn Bo Bpe-
MSA U3rotoBrneHuns. CrneaoBartesibHO, 3TOT METO MOXET ObITb UCMONb30BAH TONbLKO B Criydae NpuMeHeHns cneum-
anbHbIX Ol'H.

9.1.6 N3amepeHuna Toka yrteuku vyepe3s Ol1H

Joboe yxyaLueHne nsonupyomx cesoucts Ol'MH BbI3OBET yBENUYEHNE aKTUBHOW COCTABIAIOLLIEN TOKA YTEYKU
N1 MOLLHOCTU NOTEPb NPU AaHHbIX 3HAYEHUAX HANPSKEHNA U TeMNepaTypbl. BONbLUMHCTBO AUMArHOCTUYECKUX
MEeToA0B And onpeaeneHnsa coctodaHmna Ol'NH ocHOBaHbI HA UBMEPEHNAX TOKA YTEYKMN.

29



[OCTP 53735.5— 2009

MeToabl UBMEPEHUSA TOKA YTEYKU MOTYT ObITb pa3geneHbl HA ABE rpynnbl: HEA8MOHOMHbIE U3MEPEHUA,
korga Ol'NH noakntoYeH K CETU U HAXOAUTCA noA padoumnm HanpsXXeHnem BO BPeEMSA 3Kcnnyataunun, u asmoHOM-
Hbie namepeHus, korga OlNH oTKNO4YEH OT CETU U HAXOAUTCA Mo 0COObIM HANPSAXXEHUEM CTOPOHHEr0 MCTOYHUKA
MNu B NabopaTopPHbIX YCITOBUSAX.

ABMOHOMHbIE U3MEPEHUSA MOTYT ObITb BbINOMTHEHbI C UCTOYHUKAMW HANPSXKEHWSA, cneunanbHO NPUCNOCOo0-
NEeHHbIMWU ANA 3TOW LIenu, HanpumMmep nepeaBmwKHbIMU UCMbITATENBHLIMU FTEHEpPaToOpamMu NEPEMEHHOI0 UMK NOCTO-
AHHOro TOKa. XopoLlasgd TOYHOCTb MOXET ObITb nony4yeHa nyrem NpUuMeHeHusa asmoHOMHbIX METOA0B Mpw
YCIOBUU UCMONb30BAHNA AOCTATOYHO BbICOKOrO UCMbITATENBHOIO HanpsxeHuda. OCHOBHbIE HE4O0CTaTKU aBTO-
HOMHbIX METOA0B 3aKOYalTCHA B BLICOKOW CTOMMOCTU 000opyaoBaHUA U HeobxoaumMmocTtu otknoyeHua OllNH
OT CETM.

Hanbonee pacnpocrpaHeHbl USMEPEHUSA, BbIMNOTNHAEMbIE HEABMOHOMHO Mo HOPManbHbIM PAbO4YUM HAMPS-
XeHueM. 1o npakTnuiyecknm npuvynHam 1 ¢ y4eTtom TpedoBaHnim 0€30NacHOCTU TOK YTEUKU, KaK NpaBuno, 40CTyneH
TONMbKO Ha 3a3emMneHHoOM KoHue OlNH. [1ng Toro 4to0Obl OCYLLECTBUTL UBMEPEHNSA TOKA YTEYKU, NPOTEKAIOLLEIO B
3eMmnsaHoMm nposoae, Ol'NH aomkeH ObITb 000pYyAOBaH U30NTMPOBAHHbLIM 3€MMNSAHbLIM BbIBOAOM.

[] PUMMeEeHaHWE — MSOJ’IFILI,VIFI 3eMNAHOMo BbIBOAA AOMXHA, KaK U nocne ANUTENbLHON Acrpagalin, OblTh
1OCTaTOuHOMW, YTOOb! npeljoTBpaTtnTe LUUPKYITALINKO TOKOB, Bbl3blBa€MbIX SJ'IEICI'DOMEFHMTHOI?I MH,EI,yI{LI,MEﬁ, NMOCKOJIBKY 3TH
TOKW MOIYyT MellaTb USMEPEeHWNK TOKa YTEHKH.

HeaemoOHOMHbIE N3MEPEHNA TOKOB YTEYKKU, KaK NpaBuUno, NPoBOAAT HA BPEMEHHOW OCHOBE, NCNONb3Y4 MNe-
PEHOCHbIE UMW MOCTOAHHO YCTAHOBIEHHbIE NPUOOopPLL. [lepeHOoCHble Npndopbl NOACOEANHAIOT K 3€MNAHOMY Bbl-
Boay Ol'lH nocpeacrsom 3aXXMMOB, 2 MOCTOAHHO YCTAHOBINEHHLIE —Yeped TpaHcopmMaTop Toka. AnutenbHble
N3MEPEHUA TOKA YTEUKN MOTyT ObITb HEOOX0ANMBI ANA Oonee NoaPOOHbLIX UCCrneaoBaHUN, 0OCODEHHO eCnu KparT-
KOBPEMEHHbIMU N3MEPEHUAMU OOHAPYXKEHbI 3HAYUTESbHbIE U3MEHEHUA B cocToAHUN OlNH. IncraHUMOHHbIE U3-
MEepPEHUA MOTyT ObITb OCYLLECTBNEHLI B KOMIMBbIOTEPU30BAHHbLIX CETAX ANA HAabnaeHUA 3a NoACTAHLMOHHBLIM 000-
PYAOBaHUEM.

9.1.6.1 CBOUCTBA TOKA YTEYKU HENMMHENHbLIX METANNOOKCUAHbIX PE3UCTOPOB

[lepeMeHHbIN TOK YTEYKU MOXKET ObITb pa3aerneH Ha eMKOCTHYIO M aKTUBHYIO YacTU ¢ npeobdbnagatoLlen e MKo-
CTHOWN U 3HAYUTENBbHO MEHbLLLUEN aKTUBHOW COCTaBNAIOLLEN. STO BUAHO HA PUCYHKE 3, HA KOTOPOM NMOKa3aHbI pe-
3ynbrarbl TUMWYHOIrO NAbOPATOPHOIO U3MEPEHUA TOKA YTEYKN €UHUYHOTO HENMMHEWUHOTO METAINMOOKCUIHOM0 pe3u-
cTopa, HaxoAsLWeroca nog HanpsHkeHnem, SKBUBarneHTHbIM HanbonbLIEMY ANMUTENBHO A0NYCTUMOMY paboyemy
HanpsbkeHuto U,,, cobpaHHoro OlMH.

cnbiTaTenbHoe HanpAaxeHne, TOK yTe4Hku

I
- Hanpﬂn{eHue U= U | dUdt=0 AKTMBHBIN TOK j,= 10 ... 600 MA

.‘h‘l--.ll :
==========aﬁgg.4i

SNA
--LJ-“-LJ

T0|< YTEYKW ] 0,2. 3 MA

Bpemﬁ

PUCYHOK 3 — TUMUYHBLIM TOK YTEYKU HENMUHEMUHOrO METaNNTOOKCUAHOIo pe3ncTopa
B 1abopaToOPHLIX YCNOBUAX
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Ha pucyHke 4 nokasaHbl pe3ynsrarbl UI3MEPEHUU TOKa YyTEYKU B ABYX pa3nuyHbiX Ol'1H B akcnnyarauum npu
YPOBHSAX HANPSAXEHUS HECKONbKO Donee HU3KnX, Yem U,

PUCYHOK 4 UNNMIOCTPUPYET TaKXKe BINUAHUE pPa3NMUYHbIX YPOBHEW COAEPXKAHUA TapMOHUK B HanpsaXe-
HUWN CETH.

Tok yTeuku, MA

4
3 I ——
BeICCKOE copepXaHne
2 rapMOHWK
B Hanps>XeHun ceTu

Huskoe coaepxaHue
24 EE— rapMOHUK
B HanpsXXeHUU CETU

-4 ] ]
Bpem4

PUCYHOK 4 — TunuyHbin TOK yTedkn Ol'H B ycrnoBusax akcnnyaTtauuu

9.1.6.1.1 EMKOCTHbIN TOK YTEYKN

EMKOCTHbIN TOK YTEYKU, USMEPEHHLIU HA 3eMnAHOM BbiBOAE Ol'1H, BbI3biBAETCA ANIANEKTPUYECKON NPOHULIA-
€MOCTbIO HENMMHEUHBIX METANMOOKCUAHbIX PE3UCTOPOB, Napa3UTHbLIMU EMKOCTAMU N BbiPpaBHUBAKOLLMMWN KOHOEH-
caTopamMu nNpu X NnpUMEHeHnn. YagenbHasa eMKOCTb PE3UCTOPHOIO 3reMeHTa COCTaBNAET, Kak npasuno, ot 60 Ao
150 nd-kB/cM? (HOMUHAINbLHOE HANPSXXEHME), NPUBOAA B Pe3ynbraTe K MakCUManbHOMY 3HAYEHUI0 EMKOCTHOTO
TOKa yTe4dku npndnuauntensHo ot 0,2 A0 3 MA Npu HOpMarnbHbIX YCNOBUSAX 3KCNyaTauuu.

OTCYTCTBYIOT Kakue-nmbo aokasaTtenbCrBa TOro, YTo €MKOCTHbLIM TOK 3HAYUTENBHO U3MEHUNCA Dbl BCea-
CTBUE yXyALUEHUA BONMbTAMMNEPHbLIX XapPaKTEPUCTUK HEMUHEUHBIX METANMOOKCUAHLIX pe3ncropos. CneapoBa-
TENbHO, MANOBEPOATHO, YTO pPe3ynbrarbl UAMEPEHUA €MKOCTHOIMO TOKa MOTMYT HaAeXHO yKa3blBaTb HA COCTOS-
Hue Ol'1H.

9.1.6.1.2 AKTUBHbIN TOK YTEYKN

[1pn 3aa4aHHbIX 3HAYEHUAX HANMPSXKEHUA U TEMNEPATYPLI aKTUBHAA COCTABNAOLLAA TOKA YTEUKN CITYXXUT YyB-
CTBUTENbHbLIM UHAUKATOPOM M3MEHEHUI BONMbLTaAMNEPHbIX XapakTePUCTUK HENMUHENHBIX METANNOOKCUAHBLIX PE3NUC-
TOPOB. AKTUBHbIN TOK, CrieaoBaTeNbHO, MOXET ObITb NCMNONMb30BaH B KAYECTBE MHCTPYMEHTA AMArHOCTUYECKO W
MHANKaUnum nameHeHun B coctoaHmumn Ol'NH npu akcnnyataumn. TunnyHble akTUBHbIE N EMKOCTHbIE BONbTaMMNeEPHbIE
XapaKkTEPUCTUKU ANA HANPSAXXeHUA NepeMEHHOro Toka nokasaHbl Ha pUCcyHKe 5. [1na cpaBHEHUA HA PUCYHKE S
noKasaHbl TaKXkKe TUNUYHbIE XapaKTEPUCTUKN NPU MOCTOAHHOM TOKE.

AKTUBHYIO COCTaABNAOLLYIO NPU HANPSAXXEHUU NEPEMEHHOIO TOKa onpeaensatoT Kak YPOBEHL TOKA B TOYKE
Makcnmyma HanpsxeHua (dUAL = 0), kKak noka3aHo Ha PUCYHKE 3. AKTUBHbIM TOK YTE€YKM HENMMHEWNHOIo MeTarn-
NOOKCUAHOro pesncropa cocraBnsdeT oT 5 % A0 20 % eMKOCTHOro Toka npu HopmMmanbHbIX padbo4ynx ycnoBusx,
coOoTBeTCTBYA NpunonuantensHo ot 10 40 600 MKA MakCMManbHOIo 3HA4YEHUSA aKTUBHOIO TOKA NPU TeMneparype
+20 C.

B AManasoHe Toka yTe4ykn aKTUBHbIA TOK 3aBUCUT OT HANPsKeHNAa U TemnepaTtypbl. TMNUYHbIE 3HAYEHUSA
3aBUCHMOCTEN HaNPSHKEHUA U TeMNepaTypbl NPY HANPSXKEHUN NEPEMEHHOTO TOKA, NPUBEAEHHbIE K U, uTemnepa-

Type +20 C COOTBETCTBEHHO, YKa3aHbl HA PUCYHKaxX 6 1 7.
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== — MOCTOAHHBIN TOK, TEMNepaTypa +20 °C;

—i— — MNOCTOAHKLIA TOK, TeMnepaTypa +40 °C;

—— — NepEeMeHHE# aKTUBHLIA TOK, TeMnepaTypa +20 °C;
—8— — NepeMeHHB M AKTUBHBIW TOK, TEMNepaTypa +40 °;
== — REPEMEHHLIW EMKOCTHLIM TOK

PldcyHOK 5 — TUNN4YHbIE BOJIbTaMIMNEPHbIE XaPaKTePUCTUKK HENMNHENHBIX
METAJIJTOOKCUAHBIX PE3UNCTOPOB

JABNCUMOCTE OT HANPSAMEHWUA, OTH. e[,

=- — AXTHEHbLIA TOK;
== — TDETBA FAPMOHUKE TOKA

—§- — MOWHOCTE NOTEPL

PUCYHOK 6 — Tunn4yHaa HopManusoBaHHaaA 3aBUCMMOCTbL OT HanpaXeHUs
npun Temnepatype +20 C
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3ABUCUMDCTL OT TEMMNEpAaTypbl, OTH. 84,

) ------

T
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EEI 4D EIJ 80 100 120 140
-~ — AKTUBHbLIN TCK;

TemnepaTypa, °C
—h— — TPETBA MAPMOHUKA TOKA:
-~ — MOLWHOCTL NOTERL

II N

PucyHok 7 — TunnyHas HopMmann3oBaHHasa 3aBMCUMOCTb OT TeEMMNepaTypbl Npu
HanbonblueM AnUTenbHO AonycTUMoM pabodem HanpsxeHun Uy,

Pacnpeaenenne HanpsxxeHua saonb OlNNH MoXXeT ObITb HEPABHOMEPHBLIM, NMPEXAe BCEro 13-3a BIUAHUS
napasnTHbIX EMKOCTEN HA 3EMITIO U coceaHee obopyaoBaHue. HanpskeHne, NPUNoXXeHHOE K HENMMHENHbIM MEeTarl-
NOOKCUAHbIM pe3nucTtopam Ha 3azemneHHoM KoHue Ol'H, MoxeT, cneaoBartenbHO, OTNMYaTbLCA Kak No aMmnnuTyae,
TaK U No ¢pase oT cpeaHero sHavyeHna HanpskeHuda saonb OlN'NH. laHHbIM pakTop BNMUAET HA UBMEPEHNE aKTUBHOTO
TOKa YyTEYKU ABYMSA NYTAMU: BO-NEPBbLIX, aKTUBHbLIU TOK, U3AMEPAEMbIN B 3EMNAHOM NPOBOAE, 3aBUCUT OT aMMIIUTY-
bl HANPAKEHUA, NPUNOXKEHHOIO K HENMMHEUHBIM METANMOOKCUAHLIM PE3UCTOPAM Ha 3a3EMNEHHOM KOHLE, CNEAO-
BaTENbHO, UBMEPEHHbIN aKTUBHbLIN TOK MOXXET OTNNYaTbCA OT cpeaHero aktTueHoro Toka saons Ol'1H. Bo-BTOpPLIX,
CABUT N0 dhase HanNPAXXeHUd, NPUNOXKEHHOIO K HENMMHENHBIM METANNMOOKCUAHbLIM Pe3ncTopam Ha 3a3eMNEHHOM
koHue Ol'lH, BnuaeT Ha pe3ynbraT U3SMepPEeHna akTUBHOIO ToKa ANA METOA0B, UCNONb3YIOLLMX HAMPAXKEHUE, MPUNO-
>XeHHoe K cobpaHHomy Ol'H, B ka4ecTBe oLeHKU ha30oBOro yrna.

[pyron nogo0HbIK PEHOMEH, KOTOPbLIK MOXKET BIIMATb HA NU3MEPEHUE aKTUBHOIO TOKA NMPU NCNONb30BaAHUN
TOYHbIX METOA0B, — 3TO EMKOCTHbIN TOK, HABOAUMbIN B 3eMNAHOM npoeoae Ol'MH coceaHnmmn pasamu.

9.1.6.1.3 TapMOHUNKKN B TOKE YTEUKA

HenuHenHaqa soneramnepHada xapakrepuctuka Ol'MH Bbi3biBaeT POCT rapMOHUK B TOKE yTeuku, korga Ol'H
Harpy>xaeTcsd cuHycounaanbHblM HanpskeHueM. CoaepxaHue rapMoHMUK 3aBUCUT OT aMMNNUTY bl aKTUBHOIO TOKA W
CTENEeHN HENMMHENHOCTU, KOTOPAasd npeacrasnaeT cooon PyHKLMIO HANPSHKEeHNA U TeMneparypbl. Hanpumep, coaep-
XaHUe TPETLEU raPMOHUKU aKTUBHOIO TOKA COCTaBNAET, Kak npasuno, ot 10 % o 40 %. Coaep>kaHmne rapMmoHUK,
crneaoBaTefibHO, MOXXET ObITb MCMOMb30BAHO B KAYECTBE MHAMKATOPA aKTUBHOIO TOKA. Ha pucyHkax 6 n 7 nokasa-
Hbl TUNWYHbIE 3HAYEHUA NSMEHEHUN TPETLEN MO NOPAAKY rAaPMOHUKU OT HANPSAXKEHNA U TEMNEPATYPLI.

Llpyrum UCTOYHMKOM rapMOHUK, KPOME HE MPUHUMAEMBbIX B pacyYeT UICTOYHUKOB, KOTOPbLIE MOTYT 3HAUUTEb-
HO BNIUATb HA UBMEPEHUE TAPMOHUK B TOKE YTEYKN, CIYXUT COAEPXKAaHUE TaPMOHUK B HANPSXXEHUN CETU. EMKOCT-
Hbl€ TOKN rAPMOHUK, BbI3BaAHHbIE rAPMOHUKAMKU HANPSXKEHUA, MOTYT ObITb TOr0 XKe cCamoro nopsaaKka no amnnuTyae,
KaK U TOKWM TQPMOHUK, CO3JaHHbIX HENMUMHENHBIM conpoTuBneHnem OlNH. Npumep rapMoHKUK B TOKE YTEYKN, BbI3BaH-
HbIX TAPMOHUKaMN HANPSXKEHNA CETU, NPUBEAEH HA PUCYHKE 4.

9.1.6.1.4 MOLLHOCTbL NOTEPDL

MOLLHOCTb NOTEPL MOXET ObITb UCMONb30BaHA ANA AnarHoctuyeckon nHaukaummn OlNH tem ke cambiM
CNocoOOM, KaK U aKTUBHbIW TOK YTEYKU. TUNMUYHbIE 3HAYEHUA MOLLHOCTHU NoTepb cocTtaBnAtoT oT 5 A0 300 mBT1/kB
(HOMWUHaNbHOro Hanpshkenus) npu Uy, n + 20 °C. 3aBUCMMOCTU TEMNEePaTypbl U HANPSDKEHUSI NPAKTUHECKU Te XKe
camble, YTO U ANA aKTUBHOTO TOKA, KAk BUAHO N3 PUCYHKOB 6 1 /.

9.1.6.2 TOK yT€YKM NO NOBEPXHOCTH

Kak n y ntoboro gpyroro nsondaropa Ang Hapy>XHOM yCTAHOBKU, TOK YTEYKM NO HAPY>KHOWU NMOBEPXHOCTU
MOXKET BPEMEHHO NOABNATLCA Ha NoKpbILLke OI'H npu aoXae nnu B yCNOBUSAX BbICOKOW BNAXXHOCTU, COMETaeMbIX
C MOBEPXHOCTHLIM 3arpA3HeHneM. Kpome Toro, TOK yTe4knu no BHYTPEHHEW MOBEPXHOCTU MOXKET NOABMATHCH
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n3-3a NPOHUKHOBEHUA Bnaru. Bo Bpema nusmepeHmnit TOKM nNo NOBEPXHOCTU MOTYT HaKNnaabIBaTbCA HA TOKU YTEYKN
PE3UCTOPOB, OAHAKO AN pa3nNUYHbIX METOA0B N3MEPEHUN YYBCTBUTENBHOCTb K BHELLIHUM W BHYTPEHHUM NOBEPX-
HOCTHbIM TOKaM MOXET ObITb pasnn4HON. BnuaHmne Toka yTeuku no BHELLUHEN MOBEPXHOCTU MOXKET ObITb UCKIHOYEHO
UK BbINONTHEHUEM N3MEPEHUN B CYXUX YCIOBUAX, UNKU NPUMEHEHNEM NOOOro gpyroro yqoOHOro Metoaa, Hanpu-
MEpP OTBEAEHUEM TOKA YTEYKM NO NOBEPXHOCTU B 3EMIIO.

9.2 N3mepeHue NOJSTHOro TOKa YTeYKN

[TONMHbIN TOK YTEYKN 3aBUCUT, MaBHbIM 00pa3omM, OT EMKOCTHOIO TOKA, MOCKONbKY aKTUBHAA COCTaBNAIOLLASA
HaMHOro MeHbLLE EMKOCTHON cocTaBnsAloLwen Toka. Kpome Toro, eMKoCTHas U akTUBHas COCTaBMNAIOLLME TOKA
oTrnunyatorcad no dpase Ha 90°; cnegoBaTenbHO, TpedyeTca DOMNbLLOW POCT aKTUBHOIO TOKA HENMMHENHbBIX METaIOO0K-
CUAHbLIX PE3UCTOPOB Nepea TeEM, Kak MOXKET ObITb OTMEYEHO 3HAYUTENBHOE UBMEHEHUE B YPOBHE MNOJIHOIO TOKA
yTe4KK. KpoMe Toro, NONHbIA TOK YTEYKMU YYBCTBUTENEH K MECTOMONOXKEHUIO, MOCKONbKY EMKOCTHbLIN TOK 3aBUCUT
OT NapasnTHbIX EMKOCTEMN.

OnepaTuUBHLIN PEXUM USMEPEHNA MOJNTHOTO TOKA YTEYKU LUMPOKO UCMONb3YIOT HA NPaKTUKE NOCPEACTBOM
NPUMEHEHUA 0DbIYHBIX MUITNMUMAMNEPMETPOB, BCTPOEHHbIX B CHETYUKN UMMYNbLCOB UK NEPEHOCHLIE NPUOOPLI, NO-
KasbiBaloLUMe AENCTBYIOLLIEE, CpeaHee N MmakcumarnbHOE 3Ha4YE€HUE NONHONo TOKa YTEYKMN.

YyBCTBUTENBLHOCTbL AEUCTBYIOLLETO, CPeAHEro N MakCMMaribHOro 3Ha4yeHuUs NOJTHOro TOKa YTeYKU K N3Me-
HEHUAM B aKTUBHOM TOKE UNMIOCTPUPYETCHA PUCYHKOM 8. HMU3Kas YyBCTBUTENbHOCTb K UBMEHEHUAM B YPOBHE
aKTUBHOIO TOKa YTEYKN NO3BONAET UCMONbL30BaTh U3MEPEHUE NOSTHOIO TOKA YTEYKM B KA4YECTBE AMAarHOCTUYECKOTO
MHAMKATOPAa TONMbLKO B PEAKUX CrnyYvasaX, Koraa akTUBHbLIWM TOK HAXOAUTCA B TOM XKe Anana3oHe, YTO U EMKOCTHbIU TOK.

OTHOCUTENBHBIM POCT OBLLEMD TOKA YTEYKN
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OTHOCKUTENBHBIA DOCT AKTUBHOTD TOKa YTEUKY

—= — MAKCUMANBHDE AHAYEeHUWE,
~li~ — CORAHES 3HAUYEHWE:
=i —ASHCTayYIWEeS aHAYeHWE

PI/ICyHOI{ 8 — BnunaHue POCTa aKTUBHOIO TOKa YTEHKW Ha POCT MNOJIHOIO TOKa YTEYKU

9.3 N3mepeHne aKTUBHOIO TOKa YTEe4YKU UMM MOLWHOCTU NOTEPb

AKTUBHAaA 4YacCTb TOKA YTEYKMU U MOLLIHOCTb NOTEPb MOXET ObITb OnpeaeneHa ncrnornb3oBaHUEM HECKOSb-
Knx MeToaoB. MoryT ObITb YCTAHOBNEHLI TPU OCHOBHbLIX METOAA, pa3aeNeHHbIX Ha pa3nuUYHbIE rPynnbl.

MeTton A: HenocpeacrBEHHOE N3MEPEHMUE aKTUBHOIO TOKA YTEYKU. STOT METO MOXKET ObITb NnogpasgeneH
Ha YeTbIpe rpynmnbl B 3aBUCUMOCTU OT cnocoda BblAeNIeHNa akTUBHOW COCTABIIAIOLLIEN TOKA YTEYKMN:

A1 Vlcnonb3oBaHWe HANPAXXEHUA B KAQYECTBE 3TarnoHa.

A2 KomMmneHcauusa eMKOCTHOU COCTaBMNAKOLLEN TOKA YTEYKM NYTEM UCMONb30BAHUA HANPAXXEHUA B KAYECTBE
curHana.
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A3 KomMmneHcauusa eMKOCTHOW COCTaBIMAOLLEN TOKA YTEYKN De3 NCNONb30BaHUA HANPAXXEHUSA B KAYECTBE
curHana.

A4 KomneHcauusa eMKOCTHbIX COCTaBNAOLLMX TOKA YTEYKN NyTeM KOMOMHALNMM TOKOB Tpex dhas.

MeTtoa b: KocBeHHOE onpeaeneHmne akTuBHOWU COCTaBNAOLLEN NOCPEACTBOM rAPMOHUYECKOTO aHanm3a Toka
YTEYKN. STOT METO MOXET ObITb NoAPA3gENEH HA TPU FPYNMbI:

b1 AHanu3 TpeTbLeN NO NOPAAKY rAPMOHUKU TOKA YTEYKN.

b2 AHanu3 TpeTben No NOpAaKY rapMOHUKU C KOMMNEHCALUMEN TAPMOHUK B HANPAXEHUN CETH.

b3 AHanu3 nepBon No NOPAAKY rapMOHUKU TOKA YTEYKM.

MeTton B: HenocpeacreseHHoe onpeaeneHmne MOLLHOCTU NOTEPD.

9.3.1 Metog A1. cnonb3oBaHUe HaANPAXeHUA B KavyecCTBe 3TarioHa

MeTtoa oCHOBaH HA NCNOSIb30BAHUKW STANOHHOIO CUrHana, npeacraBnAaoLwwero cooon HanpaXkeHne, NPUno-
xeHHoe K Ol'H. 3tanoHHbIN cUrHan MoXeT ObITb UCNONbL30BAH AJ1A NPAMOI0 CYUTbIBAHUA aKTUBHOW COCTaBIIAIO-
LLIEN TOKA YTEYKM B MOMEHT, KOrga 3Ha4eHue HanpsaXXeHnqa paBHO CBOEMY MakCUManbHOMY 3HaveHuto (dU/AdE= 0).
Hanps»xeHne n ypoBeHb aKTUBHOIO TOKA MOTYT ObITb CYUTAaHbI C ocumunnorpada nnm nogodHoro yCcTrpoucrea. 3T1oT
METO/, KaK NpaBuno, NCNonb3ytoT B faboparopumn Ansd TOYHOro onpeaeneHnsa akTMBHOIO TOKa, MOCKOSbKY 3TaroOH-
HbIW CUTHAaN NErko Nony4arT ¢ AENUTENA HANPAXXEHUSA, UMEIOLLIEr0 A0CTATOYHO HE3HAYUTENBHLIM CABUT NO hase
(CM. PUCYHOK 4).

Ha npakTuke TOYHOCTb NMUMMUTUPYETCA rNaBHbIM 00pa3oM CABUIOM Mo dpase 3TanoHHOro curHana u OTKIoHe-
HUAMU B aMNNUTyAae U dpase HanpsaXkKeHU4, NPUNoXeHHOro K HENUMHENHBIM METANNOOKCUAHBLIM PE3NCTOPAM Y 3a-
semngaemoro koHua Ol'MH, kak ato ykasaHo B 9.1.6.1.2. Hanuyne rapMoHUK B HANPSXXEHUU MOXKET, KPOME TOrO,
CHU3NTb TOYHOCTb METOAA.

OrpaHun4yeHue, HaknagbiBaeMoe Ha NPUMEHEHUE JaHHOro MeToga ANnd U3MEPEHU B 3KCnnyaTtauumn, 3aknio-
yaeTca B He0OX04UMOCTU 3TANOHHOIO curHana. HeobxoamMmo 1 MOXKET NPeacTaBnATb COOON CMOXHOCTb BPEMEH-
HO€E NPUcCoeaUHEHUNE KO BTOPUYHOWN CTOPOHE TpaHcdopMaTopa HanpsKeHUA Unnu K EMKOCTHOMY BbIBOAY MPOXO04HO-
ro usondaropa. EMKOCTHbIE TOKWU, HaBeAeHHbIE B 3eMnaHOM npoeoae Ol'lH coceaHumu dpaszammn, MOTyT YMEHBLUUTD
TOYHOCTb U3MEPEHNIN B AKCNNyaTauun, Kak 9To ykasaHo B 9.1.6.1.2.

9.3.2 Metoa A2. KomMneHcauua eMKOCTHOU COCTaBNAKOLWEN NYTEM UCMONIb30BAHUA HAaNPAXeHUA
B KayecTBe CUrHana

YyYBCTBUTENLHOCTbL NPU N3MEPEHUN aKTUBHOWN YaCTU MOXKET ObITb AOMONHUTENBHO NOBbLILLEHA NYTEM UCMNOTb-
30BaHUA HAaNPSAXXEeHUA B KQYECTBE CUrHamna and komneHcaumm eMKOCTHOU COCTaBNAOLLEN TOKA yTeYKU. OCHOBHON
NPUHUMN OCHOBAH HA NPUMEHEHNU MOCTa BbICOKOIO HaNnpsa>XeHUsA, EMKOCTHO-aKTUBHOE MMEY0 KOTOPOro A0JMKHO
ObITb peErynupyemMbiM. 3TO NO3BONAET cOanaHCUPOBaTb EMKOCTHYIO COCTaBIMAIOLLYIO TOKA YTEYKN TaK, YUTO BbIXO-
HOE HanpsXkeHue 3aBUCUT TONbKO OT HENMMHEMHOW aKTUBHOW COCTaBNAIOLLEN U MOXKET ObITb U3YYEHO C MOMOLLbIO
ocuunnorpadaa.

BanaHCUpoOBKY MOCTA NPeKpaLlatoT, Koraa HanpsXeHue 0Onm3ko K Hymnto, a EMKOCTHbIA TOK UMEET MaKCU-
MarnbHOE 3Ha4yeHue. ['Nockonbky AnddepeHunansHad eMmkoctb Ol'1TH 3aBUCUT OT HANPAXKEHUA (EMKOCTb YBETNUYU-
BAETCA C HaNpa>XeHnem), B TO BpemMs Kak EMKOCTb MOCTa NOCTOAHHA, OCTaloLLMNUCA nocne KoMmneHcaumm ToK
BKIIOYAaET B Ce0A HE TONbKO aKTUBHYIO COCTABMAIOLLYIO, HO TAKXKE N EMKOCTHYIO YacTb (CM. PUCYHOK 9). Kak n ans
MeToaa A1, UICTUHHAA akTMBHAA COCTaBMAOLLIAA MOXET ObITb CHUTAHA B TOT MOMEHT, KOraa 3Ha4YeHuUe Hanps>keHUs

PABHO CBOEMY MaKCUMaANbHOMY 3HAYEHUIO.

Hanps>xeHue, ToK

| | [ | |
Hanps»xeHwne TOK, OCTaLWMNCS
Mocre KoMmneHcaumm

!Bpemﬁ

PUCYHOK 9 — TOK, OCTaloLM1CA nocrne KoMneHcauun eMKOCTHOro Toka, npu U,
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9.3.3 Metog A3. KOMneHcauua eMKOCTHOM COCTaBnAwLWEN ©0e3 UCNONMb30OBaHUA HaNpPAXeHUA
B KayecTBe CUrHana

ITO METO/] KOMMNEHcaLnn, CornmacHo KOTOPOMYy HEODXOAMMOCTb B CUTHaNE HaNpPsSXXeHna oTCyTCTBYET. OC-
HOBHOW MPUHLIUM 3aKNOYaEeTCA B TOM, UTO 3TANOHHbLIN CUTHAN OCHOBHOW YaCTOTbl CO3aeTCA UCKYCCTBEHHO MMO-
CpeaCTBOM MH(pOpMAL UK, U3BINEYEHHOU U3 TOKA YTEYKN. [ TyTEM COOTBETCTBYIOLLETO PErynMpoBaHUa aMnnuTyabl U
dra30BOro yrna, Kotopoe MOXET ObITb NPOBEAEHO aBTOMAaTUYECKN UMM NMPU UCMNOMb30BaHNK ocuunnorpada, MoXeT
ObITb CO3/1aH 3TANOHHbIN CUrHaN Ans KOMrNeHcaumMm eMKOCTHOW COCTaBNAOLLEN TOKA yTeuKn. MeToa MOXKeT ObITb
OCYLLECTBNEH C pa3nNUYHbIMN CTENEHAMN CIOXKHOCTMH.

MeTtoa MoxeT ObITb 0e3 3aTpyaAHEHUN NPUMEHEH AN U3MEPEHun B akcnnyarauun. NoreHupnansHas npoone-
Ma 3aKN4YaeTca B HaNM4Mu B HaNpPsA>XeHUU rapMoOHUK, BbI3bIBAKOLLUX FTAPMOHUYECKME EMKOCTHbIE TOKWU, KOTOPbIE
MOTYT CIY>XKUTb NMOMEXOW aKTUBHOWU coctaBnarowen. Kpome Toro, KOMNEHCUPYIOLLMA CUrHan npeacraBnaeT TOK
B TMHENHON EMKOCTW, KOTOpPAaA 3aKnto4vaeT B cede Ty XKe camMyto npoodnemy TOYHOCTU, Kak u B meTtoae A2. Casuru
a3 B HANPAXEHUAX U TOKaX, Bbl3BaHHbIE COCEAHUMU hpa3amMu, MOTYT CHU3UTb TOYHOCTb, Kak U B MeToaax A1
nA2.

9.3.4 Metoa A4. EMKOCTHaa KOMneHcauuda nyTem KOMOMHaLUMUM TOKOB YTe4YKU Tpex a3

MeToa ocHOBaH Ha NpPeAnonoXeHUU, YTO EMKOCTHbIE TOKKM nc4yesatot, ecnu Toku ytedkn Ol'MH B Tpex dpasax
CYMMUPYIOTCA. Pe3ynsTUpyoWmnmn TOK COCTOUT U3 TAPMOHUK aKTUBHbLIX TOKOB TPEX a3, MNOCKONbKY OCHOBHbIE
COCTaBNAKLLUME TAKKE NCYE3AIOT, MOKA OHKU paBHbI MO aMnnuTyae. Ecnu nponcxoauT yBenMyYeHne akTUBHOIO TOKa
ntoboro n3 OlNH npu NOCTOAHCTBE EMKOCTHbIX TOKOB, POCT ODyAeT NposaBnATbLCH B CYMMAapPHOM TOKE. OTalNOHHbIN
CUrHarsn HanpsH>keHus He TpebyeTcs.

Bo Bpemsa namepeHuin npu akcnnyartaumm OCHOBHOM HEAOCTATOK METOAA COCTOUT B TOM, UTO EMKOCTHBIE TOKU
Tpex dpas, Kak NnpaBuUo, HE paBHbI. TONMbKO XOPOLLO OTPErynupoBaHHbIE MPOCTPAHCTBEHHbLIE (POPMbI, TAKUE KaK
Ol'NH B rasonszonupoBaHHOM KOMMYTUPYIOLLIEM YCTPOMUCTBE, 00begUHEHHOM C paBHbIMU eMKOCTAMN Ol'H, 00ec-
neynBaroT HeOOXoAMMYIO CUMMETPUIO. [lpyrom HeaoCTaToOK 3aKnN4YaeTca BO BIUSAHUU FAPMOHUK B HAMPAXKEHUA
CETU, Bbi3bIBAOLLNX rTAPMOHUKKU B CYMMAaPHOM TOKE.

9.3.5 MeToag Bb1. AHanNu3 TpeTbeun No NOPAAKY rapmMOHUKH

MeToa ocHOBaH Ha TOM, UTO rAPMOHUKM CO30al0TCA B TOKE YTEYKN HENMMHENHOU BONbTaAMMNEPHOU XapaKTe pu-
cTukon OlNH. Hukakoro aTanoHHOro HanNpaXXeHusa He TpebyeTcd, NOCKONbKY npeanonaraeTcs, YTo BCe rapMOHUKN
NOABNAITCA U3 HENMUMHEMNHOTIO aKTUBHOIO TOKa. Coaep>xaHne rapMoHUK 3aBUCUT OT aMNINMUTYAbl aKTUBHOIO TOKA U
CTEMNEHU HENMMHENHOCTU BONbTaMNEPHOU XapaKTEPUCTUKN, T. €. TAPMOHUYECKUN COCTaB N3MEHAETCA B 3aBUCUMOC-
TWU OT HanpsaXxeHuda u temnepatypbl Ol'MH, Kak nokaszaHo ANd TPETbEU NO NOPAAKY rAPMOHUKU HA PUCYHKAXO U 7.

TpeTbs rapMoHUKa, Kak HanbonbLuaa rapMoHUYeCKaa CoOCTaBnNAloLLAas akTUBHOIO Toka, Hanbornee 4yacTo Uc-
Nnonb3yeTcda Ang AunarHoCTu4eCcknx usmepeHunn. Nepexon ot rapMOHUKA K YPOBHIO aKTUBHOIO TOKA, €CINn TPeDyeT-
CH, OCYLLUECTBNAETCH Ha OCHOBE MHdopMaLuKn, npegocraBndemMon nsroroeutenem OrNH nnm nonyyaemMou B pe-
3ynerate nsmepeHuin B naboparopun.

MeTtoa MOXKET ObITb LLUMPOKO UCMONb30BaH AN UamepeHuin B akcnnyarauuu. OcCHoBHaA npobnema 3aknio4a-
€TCH B YYBCTBUTENbHOCTU K rapMOHMUKAM B HANPAXKEHUU CETU. [ apPMOHUKKU B HANPSAXXEHUU MOTYT CO3aBaTb EMKO-
CTHbIE TAPMOHNYECKMUE TOKU, KOTOPbIE MO 3HAYEHUIO CPaBHUMbI C rapMOHUYECKUMU TOKAMU, TEHEPUPYEMBIMU HE-
NMHenHbIM conpoTtusneHnem OlNH. Kak pesynbrar, oluMbka B USMEPEHHOM rapMOHUYECKOM TOKE MOXKET ObITb
3HAYUTENBHOU MPU BbICOKOM COAEPXKAHUWU rAPMOHUK B HANPSXEHUN. 3TO BUAHO HA pucyHke 10, rae oumdka B
OLIEHKE TPETbEN rTAPMOHUKU B TOKE YTEYKU NpeacTaBNeHa Kak yHKLKA OT coaepXaHua TPETbEU rapMOHUKU B
HanpsXXeHUn ceTn. PUCyHOK oTpaXkaeT BNUAHUE Pa3NUYHbIX BONMbTAMMEPHbLIX XapakTEPUCTUK N EMKOCTEN, TaK XKe
KaK U BNUsaHUe »a3oBOro yrna TpeTben rapMOHUKMU HaANPSAXKEHUA.
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PUCYHOK 10 — Owmnbka B OUEHKe TPeTbeh rapMOHUKW TOKa YTEYKU ANA pasnUyHbIX
Pa30BLIX YIIOB TPETEEN TAPMOHUKW HaNpPsXXeHUA CETU MNpU ydyeTe pasfUYHbIX €MKOCTEN
M BONbTaMNeEPHLIX XapaKTepPUCTUK HENMUHENHBIX METANNTOOKCUAHBIX PE3UCTOPOB

9.3.6 Metoa Bb2. AHanu3 TpeTben NO nNOPAAKY rapmMOHUKM C KOMMEeHcauueun rapmMoHUK B
HanpsaXXeHuun

MeTtoa ocHOBaH Ha TOM e caMOM NMpuHUuUne, Yto u Mmetog b1, HO YyBCTBUTENBLHOCTbL K rAPMOHUKaM B
HanpPsXXeHUN 3HAYUTENBHO CHUXXEHA BBEAEHUEM ANA TPETLEU rTAPMOHUKKU €EMKOCTHOTO ToKa B Ol'1H koMmneHcupyto-
LLIEro TOK curHana, nony4yaemoro o1 «npooOHuKa nonsa», pacnonoXxeHHoro B ocHoBaHun Ol'H. INocne cooTBETCTBY-
oLLIEr0 MacLUTabnpoBaHnsA rapMOHUYECKNN TOK, HaBEAEHHbIN B NPOOHUKE 3NEeKTPUYECKUM MOMEM, BblAENAETCA U3
NONMHOIO rapMOHUYECKOIO TOKA, B pe3yrnbrarte Yero noaBnaeTca rapMoHUYEeCKUN TOK, FreHEPUPYEMbIN HENMUHEUHBIM
akTuBHbIM TOKOM OlH. [NpeBpaLleHne TpeTbeNn rapMOHUKA B aKTUBHbIN TOK TPEOYET A0NONMHUTENBLHON NHAOPMa-
umu ot uarotoeutend OlH, kak u B metoae b1. Metoa npuroaeH Ana UsMepeHunin B aKkcnnyatauuu.

9.3.7 Metoa Bb3. AHanu3 nepBOU NO NOPAAKY rAPMOHUKN

OCHOBHAas COCTaBNAOLLIAA aKTUBHOIO TOKa, nony4vaemaga ounsrpoBaHUEM U UHTETPUPOBAHNEM TOKA YTEUKMN,
BblAAET CUrHanm, nponopLUnoHanbHbIM aKTUBHOW COCTaBNAIOLLEN.

BrnnaHne rapmMoOHUK B HaNpPsXXeHU CETU BO BPEMA U3MEPEHUIN NPU SKCNNyaTauuu NpakTUYECKU UCKITIOYAET-
CA UCMONb30BAHUEM TOJTbKO OCHOBHbIX COCTABNAKOLLMX HANPSAXKeHNA u Toka. OCHOBHOW HEAOCTATOK METOAA CO-
CTOUT B HEOOXOAMMOCTU CUrHana HanpPsXXeHus, noay4aemoro, Hanpumep, Co BTOPUYHON CTOPOHbI TpaHCOopMaTO-
pa HanpsaXXeHus. TOYHOCTb 3aBUCUT OT YrNoB a3 HaNPSAXXEHUNU U TOKOB, TaK XKe Kak u Anda metogos A1—AS3.

9.3.8 Metoa B. HenocpeacTteeHHOe onpeaerieHne MOWHOCTU NOTEPb

MOLLHOCTb NOTEpPb NPeACTaBNAET COO0OW MHTErpan npom3BeaeHna MrHOBEHHbIX 3HAYEHUN HAMPSXKEHUNSA U
TOKa YyTEYKWU, AEMNEHHOro Ha 3Ha4YeHne BpemMeHun. MOLLIHOCTbL NOTEPL MOXKET ObITh BbIpaXeHA B TEPMUHAX NPOU3BE-
NEHUA OEUCTBYIOLLETo 3Ha4YEHNA aKTUBHOW COCTABMNAOLLEN TOKA YTEYKN U AENCTBYIOLLIETO 3HAYEHUA HaANpSAXe-
HUA, npunoxxeHHoro K Ol'NH. BnuaHue rapmMoHuK B HANPSXXeHNKU 3HAYUTENBHO CHUXKAETCA NPUMEHEHUEM NPOLEAYP
YMHOXXEHUA U UHTErpupoBaHna. OCHOBHOW HEAOCTATOK COCTOUT B HEODXOAMMOCTU cUrHana HanpsakeHus. Kak n B
MeTogax A1—A3, TOYHOCTb BO BpEMA U3MEPEHUN B IKCINITyaTaummn MOXeT ObITb OrpaHmnyeHa yrnamm pas Hanps-
>XEHUU N TOKOB, BbI3blBa€MbIX COCEAHUMU dpazaMM.

9.4 NHdpopMaLUMA O TOKe VYTEeYKU OT WU3rotToBuUTENnA HENIMHEeWHbIX OorpaHuuuTenew
nepeHanpsXXeHun

Pe3ynbraTtbl U3BMEPEHUN TOKA YTEYKM MOTYT ObITb COMOCTaBMEHbI C UH(pOpMaLIMen, NpeaocTaBNaeMON
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narorosutenem OlNH. na ncnonb3oBaHua 3ToN MHAOPMAaLIMK BaXHO, YTODbLI ObIN N3BECTHLI paboyee Hanpsaxe-
HUEe N TeMnepartypa okpy>KarLleun cpeabl BO BpeMa U3MEPEHUN.

[1na adodeKTMBHOIo MCNONb30OBaHUA AMArHOCTUYECKNX METOA0B, ONMCAHHBLIX BbiLLE, n3rotoButens OlN'H MoxeT
npeaocTaBUTb MHPOPMALINIO OTHOCUTENLHO pPa3nNUYHbIX METOA0B. MIH(popMaLUUa MOXKET BKIMOYaTh B ce04 AaHHbIE,
OTHOCALLUMECHA K aKTUBHOMY TOKY, TPETbEN rapMOHMUKE TOKa U MoLlHOCTM noTtepb And Ol1H kaXgoro Tuna Kak
OYHKUMU HANPSXKEHUA U TEMNEPATYPbI.

[1na npakTn4yecKkoro UCnonbL3oBaHUsA 3aBUCUMOCTb OT HANPSXXKEHNA MOXKET ObITb BblpaXeHa KaK PYyHKLINS
paboyero HanpskeHusa, geneHHoro Ha U, IHdopmauusa, npeanoytuTensHo, 40IMKHA OXBaTbiBaTh paboune Hanps-
*eHna ot 0,40 U, 0o 0,90 U,,. AKTUBHbIN TOK U TOK TPETbEWN TAPMOHUKK A0IKHbI ObITh NPeacTaBNeHbl Kak MaKCK-
MarnbHblE 3HAYEHUSA, B TO BPEMSA KAK MOLLHOCTb NOTEPL A0IMKHA ObITb Bblpa)XeHAa KaK yaenbHOE 3HA4YEHUE, OCHO-
BaHHOE HA HOMWUHANbLHOM HaNPAXXEHUN.

3aBUCUMOCTb OT TEMMEPATYPbI 40IMKHA ObITb NpeAcTaBNeHa Kak PYHKLNA TEMMEpaTypPbl OKPYXatoLLen cpe-
[1bl C yY4ETOM TOYHOW TEMNEPATYPLI NEPErpeBa PE3UCTOPOB, MOCKONbKY OTCYTCTBYET Kakad-nmdo BO3MOXKHOCTb
NONYy4YNTL pearnbHy0 TEMNEPATYPY PE3UCTOPOB BO BPpEMA U3MEPEHUU B IKcnnyaTauun. llnana3oH tTemneparypbl
OKpYXKatoLLlen cpeabl NPeaAnoYTUTENLHO A0IMKEH ObiTb OT MUHYC 10 °C ao nntoc 40°C.

[MpunmMmeyaHUne — PeanbHaa TemnepaTtypa pe3ncTopoB MOXeET OblTk Bbille, YeM HOpMarbHada, u3-3a
COINTHEYHOW pajnaunn, nornoweHHONn SHeprum n T. mn.

[1Ba pa3nu4yHbix Buaa uHpopmauum ot usrotosutena Ol'1H npeacTtaBnAai0T OCHOBHOW UHTEPEC NPU OLIEHKE
pe3ynsLTaToB USMEPEHUN.

Bo-nepBbix, 3T0 UHPOpMaLINA A1NA CPaBHEHUS Pe3ynbraTtoB, NOMYYEHHbIX MPU Pa3NYHbIX YCIOBUAX pado-
Thbl, BbIPAXXEHHbLIX B TEPMUHAX paboyero HanpsXXeHnsa u TemMnepaTypbl OKpy»KatoLwen cpeasbl. [yrem npusegeHus
N3MEPEHHbIX 3HAYEHUIN K HADOPY «CTAaHAAPTHLIX» pPabo4ynx ycnoBuKU, HAMPUMEP Npu padoyem HanpsakeHwuu
0,70 U, n Temnepartype okpyxawwlen cpeabl +20 °C, BO3MOXXHO CpaBHEHUE PEe3ynbLTaTOB U3MEPEHUN, MONYYEH-
HbIX NPU pasnUYHbIX ycnoBuax. MHopmaumsa oT U3roToBUTENSA MOXKET ObIThb TAKXKe NpeAcTaBneHa B BUAE KOPPEK-
TUPYIOLLMX MHOXKUTENEN, KaK yKa3aHOo Ha pucyHkax 11 n 12.

Bo-BTOpLIX, n3rotosutens Ol'1H MoXeT npeactaBuUTb Npeaens! And namepaemMbiX BENUYUH NOCHE NPUBEAE-
HUA K «CTaHAAaPTHbLIM» paboyYMM YyCNOBUAM, KaK ONMMCAaHO BbiLLe. B cny4yae npeBbILLEHUS STUX NPEAENOB crneayeT
MPOKOHCYNbLTUPOBATLCA Y U3rotosutend. lNpeagensl MOryT ObITb 3a4aHbl B BUAe aDCOMIOTHLIX 3HAYEHU U/nu
OTHOCUTENbHbIX U3BMEHEHUIN CO BPEMEHEM.

MroXUTENR
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PucyHok 11 — TunuyHaa nHpopmMaumna ana npuBegeHuUsa K yCrioBUAM
«CTaHAapTHOro» pabodero HanpsaAXKeHUs
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PUCYHOK 12 — TunuYHaa MHgopMauna Ana npueeaeHua K ycrnoBuUam
«CTaH4apTHOU» TeMnepaTypbl OKpyXarLen cpegbl

[TpumMmedaHuNA

1 Bcnepgcrene CrnoXHOCTU METOA0B U3MEPEHUN PEKOMEHAYETCA KOHCYNBTUPOBATLCA C U3roTOBUTENEM, YTOOL!
NpefoTBpaTUTb HEBEPHOE UCTOMKOBaHUE pe3ynbraToB U3MeEpPEHUN.

2 Ha onpegeneHne 3Ha4deHUW TPETbeEW rapMOHUKKU TOKA MOTYT MOBMAUATL FAPMOHUKK B NadbopaTOpHOM UCMbITa-
TEeNbHOM HanpsaeHuu. [MoaToMy cnegyeT ydecTb TpeboBaHUA K UCMbITATENBHOMY 000PYAOBaHUIO.

9.5 O000IWEeHe AMAarHoOCTUYECKUX MeToN0B
OnbIT NPUMEHEHNS PA3NUYHbIX AUArHOCTUYECKUX METOA0B NpeacTaBneH B Tabnuue 4.

Tadbnunuya 4 — O600LWEHNE AMArHOCTUYECKNX METOL 0B

ycnoBue NnNEPMMEeHEeHWA
ﬂ,MaFHOCTMHECI{Mﬁ MeToad OnbIT SKCMNNyatauldnii
ABTOHOMHOE HeaBTOHOMHOE
MHoukaTop noBpeXxaeHUs X OrpaHU4YeHHbIN
OTaenutens X OBLLMPHbIR)
CYEeTYUK UMNYNbCOB X OBOLWNPHBLIN
McKpoBOM NPOMEXYTOK ANA MOHUTOPUHIa X X OBLLMPHBIAP)
MamepeHne TemnepaTypsl X OrpaHUYeHHbIN
MaMepeHne Toka yTeuku npu Ucnofib3oBaHUM:
- OTAENbHOrO UCTOYMHUKa HanpaXeHUS X CM. Tabnuuy 5
- pabo4yero HanpaXXeHus X CMm. Tabnunuy 5

) C OMNH cpefHero HanpsXeHUs.
°) B oTAenbHbIX cTpaHax.
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Tabnunua 5— XapakTepucTuka METOA0B U3MEPEHNSA TOKa YTEUKN Ha MECTE 3KcnyaTaunu
YyBCTBUTENBHOCTL AnarHocTuyeckas
PP EeKTUBHOCTDL
MeTon nsmepeHuns ObosHa- | rapMoHu- | K cdhazoBoMy K TOKam KayecTBo | CnoxHocTb 3}8:::1:”3
TOKa yTeHKY HERNS KaMm B yriy npw Nno noBepx- |MHdOPMaLUKN | NPUMEHEHUSA i MyM
METOoAR HAaMNpAaXeHnMn | N3IMeEpPeHNN HOCTH H
HalNpAXeHNA
ITA TOKa
OTAaenbHbIN UCTOYHUK H. n. H. n. BblcoKas BblcoKkoe Beicokaa | OrpaHn4veH-
Hanps»XXeHUsa NOCTOAHHO- HbI WA
ro TOKa
JKkcnnyaTtaunoHHoOeE
HanpaMXeHue Unn oTaenb-
HbIM UCTOYMHUK Hanpaxe-
HUA NepeMeHHOro Toka
MamepeHne nosnHoro Hwnakas Hunskas CpeaHAA Hwnaskoe Hunskas OBOWNPHBLIN
TOKa YTEYKU
MamepeHne aKTUBHO-
ro ToOKa yTeYdKu npu Uc-
NONb30OBaHUMN:
- 3TANOHHOIro Hanpsa- A CpefHAAa | BblcoKas BblcoKas CpeaHee | Bbicokaa | OrpaHu4veH-
XEeHUS HbI WA
- EMKOCTHOU KOMMEH- A2 CpelHsAA Belcokas Belcokas CpegHee | Bbicokaa | OrpaHu4eH-
cauunm Hbl A
- UCKYCCTBEHHON KOM- A3 CpefHAAa | BblcoKas BblcoKas CpeaHee Hunskas O. u. n.
neHcayuu
- UCKNKOYEHNA eMKOCT- A4 BblicoKkas Belcokas Belcokas Hwnaskoe Huskaa | OrpaHU4eH-
HOro TOKa HbI A
[apMOHUYECKUN aHa-
N3 TOKa YTEYKU NpU UC-
NONb30OBaHUMW:
- TPETbEN FAPMOHUKU =¥ BblicoKkas Hunskas Hunakas CpeaHee Hunskas OOLNPHBIN
- TPETbEN FAPMOHUKHN C 52 Hunakas Hunskas Hunakas Boicokoe | CpeaHaa | OOLMPHLINA
KoMNeHcaunen
- NepBON MO NopsaKy 53 Hunakas Belcokas Belcokas CpegHee | Bbicokaa | OrpaHu4eH-
rapMOHUKM Hbl A
MamepeHUe MOLLHOC- B Hunakaa | Belcokas BblcoKas CpeaHee | Bblicokas O. u. n.
TWU NMOTEPb

MpnMmeyaHune —H. n. —He npuMeHumo; O. U. N. — OTCYTCTBYET UHAOPMALIMSA O NMPUMEHEHUN.
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[lpunoxeHue A
(pekoMeHayeMmoe)

OnpeaeneHve KBasuMCTaLMOHAPHbIX NepeHanpsXeHun
BCNeACTBUE 3aMbIKaHUW Ha 3eMIK0

KoadppuumneHT samMblkaHna Ha 3emnto [em. JA. 15 (npunoxeHue [A)] kK paccunTbiBaloT, UICNONMb3ya NONHbIE CONPO-
TUBNEHNA CUCTEM MONOXUTENBHOWU Z4, oOTpULaTenbHON Z>, U HYyNeBOU Zy nocneaoBaTeNibHOCTEN, a TakKe CoOnpoTUBe-

HWe 3aMblkaHuAa R. Micnonb3yroT cnejyroLlee:
L1 =2,=Rq+ X4, aKTUBHOE U peaKTUBHOE COMNPOTUBNEHNUA CUCTEM MNOMOXUTENBLHOU U OTpUUATENBHOW NocnenoBa-
TEeNbHOCTEWN;
Zo= Rp+j Xy akTUBHOE U peakTUBHOE COMPOTUBMNEHUE CUCTEMblI HYNeBOW nocnefoBaTeNIbHOCTH.
KoagPpULUEHTEl 3aMblkaHUA Ha 3eMIN0 pacCYUTLIBAKOT ANA MecTa 3aMblKaHUS.

[] pPUMEYAHNE— B NMPOTAXEHHbBIX CETAX C P€30HAaHCHBIM 3a3€eMJ1IEHNEM HEHTpaJ'II/I I{OSquDVILI,VIEHT 3adMblKaHWUA
Ha 3EeMJ1H0 B APYINX MeCTaXxX MOXET ObITb BbllLUE, YHEM B MECTE 3aMblKaHWUA.

PUCYHOK A.1 NoKasbIBaeT npefenbHbln cnydvaun, korga Ry << X; u R=0.

TR L

m—l‘v.-_l___l

===
I =

HenpruroaHoCTE
ANA NPaKTHUHECKOro
NMPUMEHREHWA
0,5
G
-1{){ -10 -8 -5 -4 -2 0 2 4 6 8 10 180

X/ X

PUCYHOK A. 1 — KosdhdpnUNEHT 3aMblKaHUA Ha 3eMIT0 K Ha ocHoBe X/ X4,
anAa R/ Xqi=R=0

[lMnanasoH BbICOKUX 3HayveHUn ana Xy / X4, NONMOXUTENBHBIX UW/WNKU oTpuUaTernbHbIX, MPUMEHAKT K CUCTEMAM C
pPe30HaHCHO-3a3eMNEeHHbIMU UM U3ONUPOBAHHBIMU HEUTpanaAMu.
[lmanasoH HU3KUX 3HaYEHUN NONOXUTENBHLIX X,/ X4 AeUcTBUTENEH ANA CUCTEM C 3a3eMNeHHbIMU HEUTPpanAaMN.
[MnanasoH HU3KMX 3HaJYeHUU oTpulaTenbHbiX Xg/ X4, OrpaHUYEHHBIM Ha pUcyHKe A.1 WWTPUXOBaAHHBIMU JTUHU-
He NpUrogeH Ana npakTu4eckoro NpUMeHeHUsa MU3-3a pPe3OHaHCHbLIX YCIMOBUNA.
na cuctemMm ¢ 3azeMNeHHbIMU HeUTpanaMum pUCYHKM A.2 — A.D noKasblBakT KOSPPUUMEHTHlI 3aMblkaHUA Ha
3eMITI0 Kak ceMeNcTBa KpUBbIX, MPUMEHAEMbIX K YaCcTHbIM 3Ha4YeHnaAMm R4/ Xj.

KpuBble pasaeneHbl Ha y4acTKu, npeacTtasnaowme cobon Handonee KpuTudeckne ycnoBsus, cnegyrowmmMn cnoco-
bamMn n3obpaxeHns:

-MaKCcuManbHoOe HanpsaXeHue, Habnwgaemoe BO BpeMs 3aMblkaHUA hasa — 3eMna Ha doase, KoTopaa one-
peXxaeT NoBpeXAeHHY a3y,

AMU
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- MaKCcUMarnbHOe HanpsaXeHue, Habnogaemoe BO BpeMA 3aMblkaHWa paza — 3eMns Ha dhase, KoTopaa OTCTa-
eT OT NoBpeXAEHHON (pasbl;
- MakcuMarnbHOEe HanpsaxeHue,

daszax.
KpuBble AEeWUCTBUTENbHLI ANA 3Ha4YeHWW COMNPOTUBMEHUA 3a3eMNeHUA ¢ HaubonNbLUMMW KO3 dDULIMEHTAMU

3dMblKaHWUA Ha 3€SMIJTHO.

HElGﬂI-Oﬂ,ElEMOe BO BPeMA 3aMblKaHWA q:)asa — 3EMJ1A Ha HENOBPEeXAEeHHbIX
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PucyHok A.2 — CooTHowWweHne mexay Ry / X4 n X5/ X, ANna NOCTOAHHLIX 3HAa4YEHUI
KoagpuumeHTa 3aMmblKaHUa Ha 3eMnio K, rae R, =0
Rq /X,
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PucyHok A.3 — CooTHoweHne mexay Ry / Xq n X5/ X4 ANA NOCTOAHHLIX 3HAaYEHUI
KoagpuumeHTa saMblkaHUa Ha 3eMNio K, rae R, = 0,9
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PucyHok A.4 — CooTHoLWeHne mexay Ry / X4 n Xy / X4 ANA NOCTOAHHbLIX 3HAYEeHUN
kKoadhdhbuumneHTa 3aMblKaHUAa Ha 3eMIto K, rae Rq = X
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PucyHok A.5 — CooTHoweHne mexay Ry / X4 n X5/ X4 ANnAa NOCTOAHHLIX 3HAa4YeHWUI
KO3 PpULMEHTa 3aMblKaHUSA Ha 3eMINio K, rae Ry = 2X,
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[lpunoxeHue A
(pekomMeHayemoe)

TepmuHbl n onpegeneHna MOK 60071-1:2006,
UCNOJfib3yeMble B HACTOSALWEM CTaHaapTe

(HacToallee NpUNOXeHNe 3aMeHAET CChbINKW Ha MexayHapoaHblM ctaHgapT MOK 600/71-1:2006, He NpUHATLIN
B Ka4decTBe HalUWoHanbHOro craHpgapta Poccuuckon Pegepanuu.)

B MGK 60071-1 npuHATEI cnegyrowmne TEpMUHBI C COOTBETCTBYHOLLMMU onpeaeneHUAaMN:

HA.1 koopauHauuma usonauumum (insulation co-ordination): Bbibop anekTpudeckon npoYvHOCTU 0OOpyaAOBaHUA
OTHOCUTENBLHO Ppadboynx HanpaAXKeHUn U nepeHanpsKeHU, BO3MOXHbLIX B CUCTEME, ANA KOTOPOW NpefHasHa4dyeHo 3TO
aneKkTpoodbopygoBaHUE, C y4ETOM YCINOBUN 3KCNTyaTaUln U XapakKTepPUCTUK MMEKLLMXCSH 3aLlUUTHBIX YCTPOWCTB.

[TpMMedaHKUe— InekTpuyeckaa NPOYHOCTL 0OOOpPYyAOBaHUA O3Ha4YaeT e€ro HOPMUPOBAHHLIA UMK €ro
CTaHA4apTHLIN YPOBEHb N30NALUK, Kak aTo onpeadeneHo B LA.13 n 1A.14 cOOTBETCTBEHHO.

AA.2 Knaccudomnkauma HanpsikeHUU U nepeHanpsikeHumn
B 3aBUCUMOCTU OT POPMbl U ANTUTENBHOCTU HanpsaXeHUs U nepeHanpsaXeHua nogpasgenarT Ha cnejyrolume

Krnacchl.
JA.2.1 anuTenbHoe (NPOMLILWUNEHHOW 4YacToTbl) HanpsaxeHue (continuous (power frequency) voltage): Hanps-
XEeHUEe MPOMBILNEHHON YacTOoThl C NPaKTUYECKN MNOCTOAHHBIM AEUCTBYIOLLMM 3HAYEeHWEM, ANMUTENBHO NPUNOXEHHoe
K 000N nape BLIBOAOB.
HA.2.2 KBa3ucTauuoHapHoe nepeHanpaxeHue; KIH (temporary overvoltage): ['lepeHanpaxXeHne NpoMbILLUIEH-
HOW YacTOTbl OTHOCUTENBHO DONBLIOW ANUTENBHOCTMW.

[TpnMMeyaHNe— 3To NepeHanpsiKkeHNe MOXET ObITb He3aTyxatoLWwmmM Unu cnabo 3atyxarowmm. B HeKOTOpPbIX
criyyasix ero Yactota MoXeT OblTb B HECKOMNBKO pa3 MeHblUe unu 6onblle, YeM NpoOMbILLNEHHAA YacToTa.

HA.2.3 nepeHanpaXeHue nepexogHoro npouecca (transient overvoltage). [lepeHanpaXeHue KOPOTKOW AJU-
TENBbHOCTU (HECKONBLKO MUMMTUCEKYHA UNU MeHee), konebaTenbHoe UMK anepuognyeckoe, Kak npaBuno, CUNbLHO 3aTyXa-
loLee.

[TpuMeyaHUe — [Nocne KpaTKOBPEMEHHbLIX MepeHanpsXXeHWin MOryT cpa3y Xe crefoBaTh KBasuctaLmoHap-
Hble nepeHanpsKeHns. B Takux crnyyasix aTu [Ba nepeHanpsXeHUs paccMaTpUBatoT Kak OTAerNbHblE NMPOLECChH.

epeHanpsXeHNa nepexoaHoro npouecca nojapasgenarT cnegyrwmm odpasomMm:

- nepeHanpsaXxeHue ¢ nonoruM ppoHTom; NP (slow-front overvoltage). llepeHanpaxeHUe nepexogHOro npo-
Llecca, Kak npaBuio, yHunonapHoe, ¢ BpeMeHeM nogvema T, 6onee 20 MKc, HO He Bonee 5000 MKC 1N BpeMeEHeM A0
nonycnaga 7, He bonee 20 Mc;

- nepeHanpaXeHue ¢ KpyTbiM opoHTOM; [IKO (fast-front overvoltage). lepeHanpsaxeHne nepexoAHOro npouec-
ca, Kak npaBuno, yHUNonsapHoe, ¢ BpeMeHeM nogwvema 7, 6onee 0,1 MKC, HO He bonee 20 MKC U BpeMeHeM [,0 nonycna-
na I, meHee 300 MKC;

- NepeHanpsXXeHue ¢ oYyeHb KpyTbiM dppoHTOM; [TOK® (very-fast-front overvoltage). KpaTtkoBpeMeHHOe nepeHa-
NpsKeHWe, Kak MnpaBWUMio, YHUNOMSAPHOe, ¢ BpeMeHeM nogvema T, He 6onee 0,1 MKC, obwen ANUTENBHOCTEIO MeHee
3 MC U C HanoXeHHbIMK KonedbaHuamm Yactoton f bonee 30 kKl'u, HO MeHee 100 My, nnn 6e3 HKX;

- KOMOMHUpOBaHHOE nNepeHanpsXxXeHue (combined overvoltage): lNepeHanpaxeHne, BKNovarollee B ceba aABe
COCTaBNALWNE, OQHOBPEMEHHO MPUNOXEHHBIE MeXAY KaXAbiM U3 pa3HbIX BLIBOAOB MeXAydasHoU (UM NpogofibHON)
M3onAUMN N 3eMNen U KnaccudpuunMpoBaHHOE COCTaBNALWEN ¢ HAaNOONbLUMM MakCUManbHbIM 3HAa4YEeHUEM (KBA3WUCTa-
UMOHapHoOe, ¢ MONOrnM PpOHTOM, C KPYTEIM PPOHTOM, C OYeHb KPYTEIM CDPOHTOM).

HA.3 npeactaBuTenbHble nepeHanpsaxeHua Ug, (representative overvoltages). [lepeHanpsaxeHuda, KoTopble
OKa3blBalOT MNPaKTUYECKU TaKoe Xe BO3AeUCTBUE Ha U3oNAUWUKD, KaK U nepeHanpaXXeHUa CcOOTBETCTBYHOLLEro Kracca,
BO3HUKaloWMe B akcnnyaTauuu no pasHbiM NMpUYnHam, U KOTOpble COCTOAT U3 HaNpaXeHWW CcO cTaHdapTHOU (POpPMOU
3TOro Knacca WU MoryT OblTb onpegeneHbl OAHUM 3HAYEHUEM UMW PAAOM 3HAYEHUA, UMM YACTOTHLIM pacnpegeneHnem
3HaYeHNN, XapaKTrepusyroLnMm yCrnoBna aKkcnyaTauuu.

[] puMMeEeYaHWeEe — 3ITO ornipepgelsieHne npuMeHnMMo T1akxKe K AJIMTeJIbHOMY HallPAXEeHWNIHO I'IpOMI::ILIJJ'IEHHOFI
YaCTOThIl, NMpeicraBJ1ARRLLEMY BO3JEUCTBUE HallpAXeHWNA Ha U30JTIALUWNK B SKCMJyaTali.

JA.4 3alUTHbIN YPOBEHb NPU rPO30BOM (MU KOMMYTaUUOHHOM) umnynbcee; U, (nnu U, ) (lightning (or switching)
iImpulse protective level): MakcumanbHOe 3HaYeHUEe HaNpAXeHUA Ha 3aXuMMax 3allUTHOro yCTpOUCTBa NPU NMPUNOXEHUN
K HEMY rpO30BOro (KOMMyTaUWMOHHOIr0) UMNyIbca B HOPMUPOBaHHLIX YCINOBUSX.

HA.5 Kputepun HapgeXHocTun (perfomance criterion). lNokasaTenb, MO0 KOTOPOMY BbIOMPAKOT MU30MALNIO B LENAX
CHUMXKEHUA 40 BKOHOMUYECKM U TEXHUYECKU NPUEMMNEMOro YPOBHA BEPOATHOCTU TOro, YTO BO3AEUCTBUA HaANPAXEHUA Ha
ANeKTpooOOpyLOBaHNE BLIZOBYT NOBPEXAEHUE €ro U30NAUUN UMK NOBNUAKOT Ha NPOAOIIKUTENBHOCTL €ro 3KCnnyara-
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UMW, U KOTOPbLIW, KakK NpaBWoO, BbipaxatoT B TEPMUHAX AONMYCTUMOU HOPMbI MOBPEeXAEHUN (YAUCNO NOBPEXAEHUU B
rog, YMcrno net Mexay noppexgeHuamn, pUcK noBpexgeHna u T 4.).

[A.6 BblaepxXuBaemMoe HanpsaxXeHue (withstand voltage). VicnblTaTtenbHOEe HanNpa)XeHWe, MNPUNOXeHHOE B
HOPMUPOBAHHbLIX YCNOBUAX COOTBETCTBYIOLLEro UCMNbITAHUA, BO BpeMA KOTOPOro AonyckaeTcda HOPMUPOBaAHHOE YUCIO
3aBepLUEeHHbIX pa3paaos.

BolaepXXnuBaemoe HanpsKeHne obo3Ha4valoT Kak:

- o0LenpuHATOEe BblaepKuBaemoe HanpsaxeHue (conventional assumed withstand voltage), koraa ponycka-
eMoe YUCNO 3aBepLUEHHbLIX pas3padoB paBHO HyM. CYMTAIOT, UTO OHO COOTBETCTBYET BEPOATHOCTU BblaepXUBaHUA
P.= 100 %,;

- CTaTUCTUYECKOEe BblaepxuBaemoe HanpaxeHue (statistical withstand voltage), korga gonyckaemoe 4ncno
3aBepPLUEHHbIX pa3pAaaoB CBA3a@HO C YCTAaHOBIIEHHOW BEPOATHOCTLIO BblAepXMBaHUA. B COOTBETCTBMU C HACTOALLUM
CTaH4apTOM yCTaHOBNeHHaa BepoAaTHOCTE F,= 90 %.

] PUMEYAdHWNE — B HaCTOALLEM CTaH4apTe AJ1A HECBMOBOCCTaHaBJ'IMBEII-OLLI,EHCFI N30JTALUMKN YCTaHOBJIEHbI
06|_|_|,er PUHATBIE BblcepXBaceMble HalPAXEHWUA, a AJ1A CaMOBOCCTaHaBﬂVIBaI-OLI_leﬁCFI N30NAUNKN — CTaTUCTUHECKNE Bbl-
AepxXBaeMble HAlPAXEHUA.

HA.7 koopguHauuoOHHOe BblaepXuBaemMoe HanpsaxeHue; U, . (co-ordination withstand voltage). BolgepxuBae-
MOEe HanpaMXeHwe uU3onauuun, sHadeHue KOTOpOoro ANA KaXAoro Kracca HarnpsaXeHUa B pealbHbIX YCNOBUAX 3KCnyaTa-
UMW yOOBNETBOPAET KPUTEPUO HAOEXHOCTMU.

[A.8 koadhbhpuumneHT koopauHauum,; K, (co-ordination factor). KoatbdpnumneHT, Ha KOTOPLIN 4OMKHO ObITh YMHOXEHO
3Ha4YeHne NpeacTaBUTENBLHOrO HanpsXeHUs, YToObl NONMYyYUTb 3HAYEHUE KOOPAWMHALMOHHOINO BblAEpPXKUBAEMOrO Hanpsa-
XEHUS.

[A.9 TpebyemMoe BbigepxuBaeMoe HanpaxeHue; U, (required withstand voltage). WcnelTaTensHoe Hanpsaxe-
HUe, KOTOpOEe U30oNAUNA [OJMKHa BbiAepXUBaTb NpU cTaH4apTHOM UCNBITaHUM Ha BblAepXUBaHUe (C YyY4eTOM BCeX
YCIIOBUW €ro npoBefeHUs) ¢ Uenbio NoATBEPAUTL €€ COOTBETCTBUE KPUTEPUKD HaAEeXHOCTU npu BO3LEUCTBUMK
nepeHanpaXeHWn aHHOro Knacca B pealibHbIX YCNOBUAX IKCNNyaTauMn U B TEYEHUE BCEro cpoka Crnyxosbl.

[TpumMmeyaHNe— Tpebyemoe BbIAEPKUBAEMOE HaNPsXKEHNE UMeeT PopMY KOOPAUHALMOHHOMO BblJeEpXNBa-
eMOro HanpsiXXeHUs.

HA.10 koadppuumeHT 3anaca; K, (safety factor). CymmapHeIn KoshPuUNeEHT, NpuMeHAeMbIN K KoopaWHaLMOHHO-
MY BblAEPXKNBAEMOMY HaMPSXKEHUIO NOCNe ydeTa NonpaBku Ha aTMOCcdepHbIE YCNOBUA (€CnN TpebyeTes), a TakKe y4eTa
BCEX APYrux pasnnynii B aNeKTpUYEeCKOW NPOYHOCTN B YCIMOBUSAX IKCNNyaTauun BO BpeMA CpoKa CnyXoObl U B yCNOBUAX
UCNBITAaHUA CTaH4apTHBIM BblAePXXUBAEMBIM  HanpsXXeHUEM € LUeNbi NonyynTb TpebyemMoe BblaepXKUBAaeMoOe Hanps-
XeHue.

HA.11 HoOpMUpOBaHHOe BblaepuBaemoe HanpsxeHue (rated withstand voltage). 3HavyeHWe ncnbITaTENBLHOM
HanpsXXeHUsA, NMPUNOXEeHHOro BO BpPpeMA UCNbITAHWUA CTaHAapTHbBIM BblAepXUBaeMblM HanpsXeHUeM, nokasbliBarollee,
YTO U3ONALUNA yOOBNETBOPAET OAHOMY UNKU OonblUeMy 4YuCcny TpebyeMblX BblAepKUBaAEMbIX HANPAXKEHUIA, U NMPeACTaB-
nawowee codbon HOpPMUPOBAHHOE 3HaAYeHUe ANA u3onaumm odbopyaoBaHuS.

LA.12 ctaHAapTHoOe HOpMUpPOBaHHOe BblaepXuBaemMoe HanpsaxeHue; U, (standard rated withstand voltage):
CTaHgapTHoe 3Ha4YeHUe HOPMUPOBaHHOIO BblAEPXUBAEMOro HanpsXXeHUs, Kak 3TO YCTaHOBIIEHO B HACTOALLEM CTaH-
napre.

JA.13 HoOpMUpoBaHHbIW YpOoBEeHb U3sonauum (rated insulation level). Pag HOpPMWPOBaHHbLIX BblAepXUBaeMbIX
HanpsXXeHUN, KOTopble XapaKTepUusyrT 3NeKTpUudecKkyto NpoYHOCTE U3oNALNN.

[JA.14 ctaHgapTHbLIN ypoBeHb usonauumn (standard insulation level): Pag craHgapTHBIX HOPMUPOBaHHBLIX
BblAEPXKNUBAEMbIX HaNpsPKEHUW, KOTOpble CBA3aHbl CO 3HAYeHMEeM Haubonbllero HanpsaXeHua obopyaoBaHWUA, Kak
3TO YCTAHOBMEHO B Tabnuuax 2 U 3 HacToALLero ctaHgapTa.

HA.15 koadbchbuumeHT 3amMblKkaHUA Ha 3eMnto; Kk (earth fault factor): KoadbdpuuneHT, npeacraBnarowinin  codoun
OTHOLUEHUE HanOOoNbLUEro AENCTBYOLLEro 3Ha4YeHUA Pas3HOro HanpAXXeHUA NPOMBbILLNIEHHON YacTOThl HAa HENOBPEXAEH-
HOW (pase BO BPeMA 3aMblKaHUA Ha 3eMNo, nopaxarwLlero ogHy asy unu oonbllee YUCno dpas B Kakon-nnmdo Touke
CETU, K AENCTBYIOLLEMY 3HAYEHUIO PA3HOro HanpAXXeHNAa NPOMbILLNEHHON YacTOThl, KOTOPOE ObINO Obl MONYYEHO B AaH-
HOM MecCTe NPU OTCYTCTBUW TaKOro 3aMblkaHUA NPpU AaHHOM PacrofoXeHUU TpexdasHoW CUCTEMBblI U ANA AaHHOWU ee
CXEMBI.
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[lpunoxeHue b
(pekomMeHayemoe)

[Tonoxenna MOK 60071-2:1996,
UCNOJfib3yeMble B HACTOSALWEM CTaHaapTe

(HacToallee nNpunoXeHue 3aMeHAET CChbINMKKM Ha MexayHapoaHbln ctaHgapT MOK 60071-2:1996, He NpUHATLIN
B Ka4yecTBe HaUuoHanbHOro craHgaprta Poccuinckon Pegepalmi.)

Ab.1 3arpa3sHeHue

B cnyyae, Korga 3arpasHeHWe onpefensaetr cobon peakunto BHELLHEN N30ONAUMN Ha HaMNPsXXeHUA NPOMbILLNEHHON
YacTOTbl, OHO CTaHOBUTCA BaXXHbIM (PAKTOPOM, OT KOTOPOro 3aBUCUT KOHCTPYKUMUA BHellHeW nsonauumun. [lepekpbiTue
M30NAUNN BO3IMOXHO, KOrga NOBEPXHOCTb 3arpA3HAeTCA U CMavyMBaeTca MOPOCALUUMM AoXAeM, CHEFOM, POCOW UIK
TYMaHOM 0e3 3Ha4YUTENBHOrO CMblBakoLWero adhdekTa.

na uenen craHapTu3auuKM YCTAHOBMEHblI YEThIPE KBanNUPUKaAUMOHHbIE cmeneHu 3arpAasHeHus. B Tabnu-
ue [Ab.1 ana kaxgon kBanugpukauMoHHOU cmerneHu 3arpAaA3HeHUs npeacrtaBrieHO onucaHue HeKOTOPLIX MPU3HaKOB
COOTBETCTBYHOLLEN TUNNYHOW OKpyXarollen cpedbl. M3onaTopbl 4OMKHBI ANUTENBHO BblgepXnBaTbk Hanbdonbllee pabdo-
Yee HanpsXXeHue CeTu B YCroBUAX 3arpA3HEHUA ¢ NpueMnieMblM PUCKOM NepeKkpbiTUA. KoopaWHaUUOHHBIE BblAEpXUBa-
eMble HanpsaXeHUs AO0MKHbl OblTb paBHbl NpeaCcTaBUTENBbHBIM NEPEHaNPAXEHUAM, a KPUTEPUA HA[EXHOCTU AONXKEH

ObITb YCTaHOBJIEH TYTEM Bbl60pa COOTBETCTByI-OLLlEH Bblﬂ,ep)KMBGEMOIT‘I cmerieHU 3arpA3HeHNA COrJlaCHO CmericeHU
3alPA3HEHNA MECTHOCTN.

Tadbnwuwua Ab.1 — PekoMmeHaoBaHHbIE ANTUHBLI MYTU YTEYKNU

1 -
P ] TUMUYHOWN OKpyXatowen cpeabl yA A 1
HUA NYyTU YyTeYKU, MM/KB

| PanoHbl 6e3 npeanpUATUA NPOMBILLNEHHOCTU U C HAU3KOW MMNOTHOCTLIO 16,0
Ilerkas XUNbIX 34aHUK, 000pyAOBaHHbLIX OTONUTENBHBEIMU YCTaHOBKaMMU:

- paloOHbl C HU3KOW MIIOTHOCTLIO NMpeAnpPUATUA NPOMBILLNEHHOCTU UIK
XUNbIX 34aHUW, HO NoABEepXEHHble BO34EeUCTBUIO YacTbiX BETPOB W/UNU
NOXAEW:

- CEeNbCKOXO03ANCTBEHHbIE paoHbI?);

- FTOPHbIE panoHbIl, —

OOIMKHbI ObITb pacnono)eHbl, N0 KpaHeln Mepe, Ha paccTtoaHum oT 10 ao
20 KM OT MOPCKOro nobepexba U He AOMKHbI OblTe NOABEPXKEHLI AEUCTBUID
BETPOB, AYIOLUX HEMNoCcpeACTBEHHO ¢ Mops®)

| PanoHbl ¢ npeanpuaTuaMn NPOMBILLNIEHHOCTHU, NpakTUYEeCKM He Bbliaena- 20,0
CpeaHAAa | ROWUMKU 3arpAaAsHAKLWEro gbiMa, W/nnm cpegHen NNoTHOCTBHO XUNbIX 34aHUMN,
000pyAOBaHHLIX OTOMUTENBHBIMW YCTAaHOBKaMMW:

- PanoHbl C BbICOKOWM NMMOTHOCTLIO XUNbIX 3gaHU UW/unn npeanpuaTum
NPOMBILLNEHHOCTU, HO NMOoABEPXKEHHLIE BO3AEUCTBUIO YacCTbiX BETPOB WU/UNU
NOXAOEWN;

- pallOHbI, NOABEPXKEHHbIE AENUCTBUIO BETPOB, AYHOLLNX C MOPSA, HO HE CIULL-
KOM Onn3kne K nodepexbto (N0 KpalHen Mepe, Ha pacCTOAHUN HECKOMbKUX
KunomeTtpos )

1 PauoHbl ¢ BbICOKOU MNOTHOCTLIO NPeAnpUATUIA NMPOMBILLUITEHHOCTU U NMPU- 29,0

CunbHas ropoibl OoNbLUNX ropoaoB C BbICOKOW NNOTHOCTLIO OTOMNUTENBHBLIX YCTaHOBOK,
BblACJTARLLUUX 3alPA3IHEHWNA.

- palioHbI, Brn3kue K MOpPCKoMy nobepexbto 1, B NtoOOM criyyae, noaBep-
KEHHble BO3eiCTBUIO BECbMa CUMBHLIX BETPOB ¢ MOps®)

IV PaunoHbl, Kak npaBuno, yMepeHHON NPOTAXEHHOCTU, NOABEPXEHHbIE BO3- 31,0
O4yeHb 0EeNCTBUIO NpoBoAALLEN MU U MPOMBILLNEHHOMO AbiMa, OCTaBNAOLLErO Ypes-
CuNlbHaa | BblMaWMHO TOHKUW MPOBOASALLUNKA OCafoK:
- palOHbI, KaK NpaBUNoO, yMEPEHHOW NPOTAXKEHHOCTU, OdeHb ONMU3KO pac-
NONOXEHHBLIE K MOPCKOMY MODepexbio U NoOABEPKEHHbBIE BO3AENCTBUID MOP-
CKUX OpbI3r UMM OYeHb CUMBHBLIX U 3arpA3HANLLNMX BETPOB C MOPS;
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Okor4YaHue mabnuubi [ib.1

CmeneHb MpUMepHas xapakTepucTyka HanmMeHbLWaa HOMUHanNb-
3arpAsHe- TUNUYHOW OKpyXKatowen cpeabl HaA yAelibHar 'D'””H%
HUA NYyTU yTeukn, MM/KB

IV - NYCTbIHHbIE PpalOHbI, XapaKTepusyrLnecs OTCYTCTBUEM A0XOEN B TeYe-
O4YeHb HWe ANUTENbHBLIX NEPUOA OB, NOABEPXKEHHBIE AE€UCTBUIO CUMBHLIX BETPOB, HE-
CHNJIbHAA CYWKUX NeCOK N COJ1b, U NOoABEpPXKXEeHHbIE perynﬂpHoﬁ KOHAEHCaUWk Bllaln

1) CornacHo M3K 60815 HauMeHbLIaa ANUHA MyTU YTEYKN U3ONATOPOB MexXAy da3oi U 3eMneil, OTHeCEHHas

K HanbonbleMy MexaydasHoMy pabdodvemy HanpsXKEHWUH CETH.
2JAcnonb3oBaHue yao06peHnin NyTeM pacnbiMeHUs UM 3056l OT CXUraHWsl CENbCKOXO3ANCTBEHHBIX KYMLTYP
MOXET NpMBecTK K Horiee BLICOKOMY YPOBHIO 3arpsi3HEHUs1 U3-3a paccenBaHus noj AeAcTBMEM BeTpa.
S)PaccTosiHUA OT MOpCKoro nobepexes 3aBUCAT OT Tornorpadun NPUOPEXHOro panoHa U OT 3KCTPeMarnbHbIX
BETPOBLIX YCIOBUIA.

[TpuymMmedvyaHne — Ty Tabnuuy cneayeTt NPUMEHATL TONMBKO K CTEKNAHHOW N papdOopOBON U3ONALIMN N He
PacnpoCTpaHATEL Ha HEKOTOPLIE CUTYaL UK B OKpYXatoLlen cpefe, Takne Kak cHer u nepj npu CUnNbHOM 3arpsasHeHuu,
CUNBHOM A0XAe€e, B 3aCyLUNUBLIX palloHax U T. 4.

HnntenbHO NMPUIIOXKEeHHOEe KOOPAWMHaAUWOHHOE BblAcepXUBaeMoe HallpAxXeHUe I'IpOMI::ILIJJ'IEHHOﬁ YaCTOThHI
AOIPKHO COOTBETCTBOBATD H8M6OJ'II::LIJ6My pa60l-|emy HalrpAaxXeHnw Ccetun AnA Me}l(,ﬂ,y(baSHbIX N3ONATOPOB, a 3TO

3HaJYeHne, nerneHHoe Ha ,/ 3, — Ans dasHbIX U30NIATOPOB.

N30NATOPBl pasHbIX TUMOB U AaXe W3ONATOPbl OJHOr0 W TOro e TUNa, HO B pa3HbIX MOMNOXEHUAX MOTYT aKKyMy-
NMMpOoBaTh 3arpsA3HEHUA C pa3HOWM CKOPOCTLIO B OJIHOW U TOW Xe OKpyXatollel cpefe, a Anst OAHOA U TOWN Xe CTENeHu
3arpsA3HeHnss MOTyT UMeTb pa3Hble XapaKTepuUCTUKN nepekpbiTuss. Kpome TOro, BCreACTBUE Bapuauum B npupoje
3arpsA3HANOLLEro areHTa OfAHM (OopPMbl U3ONATOPOB MOryT OblTb Oonee apdheKTUBHBEIMKU, YeM Apyrue. Takum obpasom,
ONa uenei KoopaAnHaunn cmeneHb 3arpsaAsHeHusa cnegoBano 6bl onpefenaTb ANSA KaXAoro Tuna MUCnofib3yeMoro
n3onaTopa.

B cnyyae MecTHOCTEN C BLICOKOW CmeneHbio 3arpsi3HeHNS] MOXET ObITb paccMOTpeHa 04UCTKa U oBMbIB U30MN-
DYHOLLIMX MOBEPXHOCTEMN.

[TpumedaHne—~Pasgen [lb.1 3ameHaeT ccbinky Ha MGK 600/1-2 B YacTu nognyHkTa 3.3.1.1.

Ab.2 NepeHanpsaxeHud npu BKNIOYEHUU U NOBTOPHOM BKIMIOYEHUU NTUHUN

BkrtovyeHUe U NOBTOPHOE BKIMHOYMEHUE TpeXda3HOW NIMHUUW BbI3biBAKOT KOMMYTaAUWOHHLIE NepeHanpaXeHUs Ha
BCeEX TpeX pasax NUHUN, NpuUYeM Ka)gaa KoMMyTauuoHHaa onepauunsa Bbi3blBaAeT TPU (PasHbIX U, COOTBETCTBEHHO, TPU
MeXOydPasHbIX nepeHanpaXeHus.

AMONUTYAbLI NepeHanpsaXXeHU Npu BKNKYEHUU NUHUUA 3aBUCAT OT HEKOTOPLIX (PakTopoB, B TOM 4YUCre OT TUNa
CUIOBOro BhIKNOYaTeNa (NyTemM nNpeaBapUTENbHOrO 3aMblKaHMUAa pe3ncTopa unu 6es Hero), HaTyparbHOU MOLHOCTU UMK
MOLLUHOCTU KOPOTKOro 3aMblkaHUA Ha LUMHaX, OT KOTOPLIX BKIIHOYAETCA NIMHUA, HaTypanbHOW MOLWHOCTU UCMONb3YyEMOWU
KOMNeHcauun U ANUHbl BKIKOYaeMOW JUHUKW, XapaKTepPUCTUKU KOHLA NMUHUU (OTKPbLITBIA, C TPaHCOpMaToOpOM, C pas-
PAAHUKOM) U T. 4.

TpexdhasHoe aBTOMaTUYEeCKOE NOBTOPHOE BKITHOYEHUE MOXET reHepupoBaTh BbICOKME NepeHanpaXXeHUa ¢ Nono-
’MM (PPOHTOM W3-3a OCTaBLUMXCHA 3apAgoB Ha NOBTOPHO BKYaeMoOW NUHUKU. Bo BpeMA MOBTOPHOrO BKITHOYEHUA
aMnnuTyaga nepeHanpsXXeHna Ha NUHUK (M3-3a ocTaBLUeroca 3apaga) MoXeT OblTb TEM BbILLE, YEM Bbllle MaKCUMYM
KBa3UCTaLMOHAPHOro nepeHanpaxXeHna. Pa3pag SToro ocTaBLUEroca 3apsaga 3aBUCUT OT 00opyAoBaHUSA, OCTaroLLEero-
cA NOAKMOYEHHBIM K MUHUK, OT MOBEPXHOCTHOW NMPOBOAUMOCTU U3ONATOPOB UMK OT YCNOBUW, CNOCODCTBYIOLLIMX NoAgAep-
XaHU0 KOPOHBI Ha npoBojax, oT naysbl 40 MOMEHTa MOBTOPHOIO BKHOYEHUA.

B HOpManbHbIX ceTaX oAHOMa3HOEe MOBTOPHOE BKMKOYEHUE He daeT NepeHanpsXXeHWW Bbille, YeM MnlaHOBoe
BKNoveHne. OaHako ANnsa NUHUK cO 3HAYUTENBbHBIMU PEe30HAaHCHBIMU adpdekTaMn Unn agppektoMm deppaHTn ogHOMa3-
HOe MOBTOPHOE BKIIHOYEHNE MOXET Bbi3BaTb Ooree BbICOKUE MepeHanpsXeHua, YemM TpexdasHoe BKNHOYEHNKE.

[lJocToBepHoOe pacnpefeneHne BEPOATHOCTU aMMNUTYA NepeHanpsHXeHUn MOXET ObITb NONYYEHO TONBLKO MNyTEM
TOYHOrO BOCMPOU3BEAEHUA KOMMYTAUUOHHBIX onepauun U YUCNEHHbIX pacyeToB, C MOMOLLBKD aHanu3aTopoB Nepe-
XOAHbLIX NpoLeccoB U T. 4., a TUNUYHbIE 3HAa4YeHUSA, Takne Kak nokasaHbl B Tabnuuax [b.2 n [1b.3, cneayet paccMaTpuBaTth
TONbLKO B Ka4yecTBe MpUONMU3NTENbLHOrO pykoBoAacTBa. Bce npuBefeHHble 3HaAYeHUS OTHOCATCA K MepeHanpsXeHUAM
Ha OTKPLITOM KOHUE NWHUW (MPUHUMAatOWKWA KoHel). lepeHanpsaXeHUAa Ha nuTalroweM KOHUe MOryT OblTb 3HAUUTENb-
HO HUXe.

B Tabnuuax 6.2 n Ab.3 npuBeaeHbl Anana3soHbl 2%-HbIX 3HAa4YeHUN (T. €. BEPOATHOCTL MPEBLILLEHUA KOTOPbLIX

paBHa 2 %) nepeHanpsaXXeHUN (B OTHOCUTENbHLIX eauHuuax oT ./ 2 U, /1f3 . rae U, ., — Haunbonbllee Os1umesibHO
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donyckaemoe paboyee HanpsixKeHWe B INEKTPUYECKON CETW),

zemnen 6ea orpaHn4YyeHnA ¢ NOMOLUBH

KOTOpble MOryT OblTb OXWUAaeMbl
B unn OlH. IpuBeaeHHbIE 3HAYEHUA NONyYeHbl B pedynbTarte NoneBbiX UCMbI-
TaHWN U NccnegoBaHU U yYUTLIBAKOT BNUAHWE OONbLUMHCTBA (PakTopoB, onpefenatlnX nepeHanpaXXeHus.

Mexay ason u

Tabnwuwuyua Ab.2 — [OnanasoHbl 2%-HblX nepeHanpsXeHWn ¢ nonoruMm PpPOHTOM Ha MNPUEMHOM KOHLUE Mnpu

BKITHKOHEHWI JIMHN N

Hanun4ue BblKoYaTenen ¢ oaHo-

CTyneH4YaTblM LUYHTUPYHOLLNM pe- La HeT
3UCTOPOM
XapaKkTepucTuka nuTarLlen KoMnneKkcHas MHOYKTUBHaA KoMnneKkcHas MHOYKTUBHaA
CeTU
CTeneHb napannenbHON KOM- > 50 < 50 > 50 < 50 > 50 < 50 > 50 < 50
neHcauum, %
AMMONUTYAa MaKkcumanb- 1,28 2 00 1 89 2 22 211 2,959 2,78 2,89
nepeHanpsaxe-| Has
HUA, OTH.ef.

MuWHUManbHas 1 05 128 133 1 39 161 1,39 1,78 1,67

Tabnwnuya Ab.3 — [AnanasoHbl 2%-HbIX nepeHanpsaKeHWn ¢ nonormm PpoHTOM Ha NPUEMHOM KOHLE NPWU NOBTOPHOM

BKJITOHEHWUWN TTNHN I

Hanun4une BbIKNOYaTenen ¢ 0aHo-

CTYNneH4YaThbIM LUYHTUPYHOLLNM pe- La eT
3UCTOPOM
XapaKkTepucTuka nuTtarLwemn KoMnneKkcHas MHAYKTUBHaSA KoMnneKkcHas MHOYKTUBHaA
CeTU
CTeneHb napannenibHON KOM- > 50 < 50 > 50 < 50 > 50 < 50 > 50 < 50
neHcauuun, %
AMNNuTyaa Makcumanb- 1.94 178 217 2,11 2 44 3,44 3,50 3,67
nepeHanpsaxe-| Has
HUA, OTH.ef.

MuHuManbHas 157 1,22 1,30 1,33 1,50 1,50 2,89 2,17

Taonuubl b.2 n [16.3 cneayet ncnonb3oBaTh A4 TOro, YTodbl onpeaennTb, MOryT M NepeHanpaXeHnsa B JaHHON
cCUTyauun ObITb AOCTATOMHO BLICOKMMW, YTOOBLI Bbi3BaTb HapyLUEHUA B aneKkTpocHabXeHun. Ecnn moryT, TO AMana3soH
NpuBeAEeHHbIX 3HAYEHUA YKa3bIBAET, B KAKON Mepe 3TU nepeHanpsXeHUa MoryT ObiTb orpaHuyeHbl. bea npuBeaeHHbIX

TEEI6J'II/ILII ONA OOCTUXEHNA TOWU XKe LeEJTN I'IOTpe6OBaJ'II/ICI: Obl ActalibHbl€ NCCIiegoBaHWUA.

[TpnumeyaHne—Pasgen b.2 3ameHaeT ccuinky Ha MOK 60071-2 B yacTn noanyHkta 2.3.3.

Ab.3 YnpoleHHbIW MeToa 3aliUTbl OT MOMTHUMK

[InA ynpoLeHHON oLeHKU NpeAcTaBUTenbHOro nepeHanpsikeHna Un, Ha salyulaemMoM obbekTe MOXeT ObiThb

ncnonb3oBaHa opmyna

Unp = Uya + 28T ana U, 2287,
Unp = 2U5 ana U; <257,

rae U, — ypoBeHb 3awuTtel PB (OlH) npu rposoBoM nMmnynesce, KB;

S — KpyTusHa Haberatollein BOnHbl, KB/MKC;
I — BpeMsA OBUXEHUSA TPO30BOW BONHLI, onpeferieHHoe Kak
T=L/c
rge ¢ — cKopocTb cBeTa (300 M/MKC);
L=d+d, +d,+ dy — paccToaHna U3 pUCyHKa 2, M.
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SHaYeHNA KPYTU3HbI AOMKHbI OblTb BbIOpPaHbl B COOTBETCTBUU C¢ Oeghopmauluell cbpoHma 80JiHbI U3-3a
UMNynbCHOU KOPOHbI Mpu npobeze No BO3AYLUHBIM JIMHUAM, NMOoACOeAUHEHHBIM K MOACTaHUUKW, U NO MPUHATOMY PUCKY
noBpexXxaeHUa Ha NoACTaHLUW.

CCNKW K NoACTaHUMK npucoegnHeHo bonee ogHOW BO3AYLWHOW NIMHUK, NepBOHaYanbHaa KpyTusHa S Haberatrollen
BONHbLI MOXET ObITb pasgeneHa Ha YnUcno NUHUA n. OQHaKo 3TO YUCIO NMMUHUK LOIMKHO COOTBETCTBOBATL MUHUMAIbHOMY
Ynucny, KoTopoe crnefyeTt OCTaBNATh B 3KCnnyatauuu, y4uTeiBasd BO3IMOXHbLIE OTKIHOYEHNA BO BpeMA rpos.

C y4yeTOM nonpaBKW Ha TO, YTO KpyTU3Ha Haberarolle BOMNHblI YMeHbLUIAeTCA 00paTHO NPOnoOpUNOHaribHO paccTo-
AHWIO, KOTOpOe NpoberaeT BoMHa BAOMNb BO34YLLUHON NUHUK, KPYTU3Ha S HaberatoLllei BOMHbI, KOTOPYHO cneayeT UCMNOMb-
3oBaTb B chopmyne (Ab.1), npudbnnanTenbHO paBHa

S = 1/(nK.X), (0B.2)

A€ N — YUCNOo BO34YLWHbLIX NMUHUA, NOACOEAMHEHHBIX K MOACTaHUWW, NPU HanUyuM MHOroUEenHbLIX ONop U HeobXoau-
MOCTW YYUTLIBaTb ABOWHYIO CUCTEMY ODOpaTHLIX NEPEKPLITUM PEKOMEHAYETCA 3TO YNCNO AENUTL Ha 4Ba;
Ko — MNOCTOAHHASA, y4UTbIBarOLWaa AeMNUpyroLLee BNUAHUE KOPOHbLI, B COOTBETCTBUKU ¢ Tabnuuen [b.4, MKc/(KB-M);
X — paccTosHUe Mexay TOYKOW yaapa MOMHUKW U NoAcTaHUuen, M.

[TpumMedaHune—3Ta popMyna nony4vyeHa B Npe4nNONoOXKeHUU, YTO PacCTOAHUA MexXxay 3allnliaeMblM OO BLEKTOM
M TOYKaMW NoAcoeqUHEHNA BO3AYLUHLIX IMHUA COOTBETCTBYHOT BpeMeHaM npobera, MEHbLLUNUM YeM MONOBUHA BPEMEHMN
ppoHTa Haberarowen BonHbl. CnegoBaTtenbHO, B Xo4e NpUONM3UTENbHOW OLIEHKU AonycKaeTca npeHebpeyb TOKONOABO-
0OM Mexay OObeKTOM M TOUMKOW nogcoeAUHeHUA. TaKoW nogxon crnpaBensivB And oueHKW npefenbHoro pacCToAHUA B
dopmyne ([B.3), Tak Kak B 3TOM cnydae Ana HaberatoLllen BONMHbI XapaKTepHbl Manble KpyTU3HbL. [na pacyeTa peanbHbIX
nepeHanps)XeH, BO3HUKaKLWMX BCrnegcTBnue AonyLleHHOW Haberarlwen BOMHbI, AaHHOE ynpolwleHNne MOXET He ObiTh
KOHCepBaTUBHLIM.

Tadnwnua [b.4 —llocTtoaHHaa K,,, y4uTbIBaoLWwaa aemndpupyrolee BNMAHNUE KOPOHLI

KoHdUurypauma nposoaoB K., MKC/(KB-Mm)
OAWHOYHBIN NpPOBOA 1.5-107°
PacujenneHue Ha ABa npoBoja 1.0-107°
PacujenneHue Ha YeTbipe npoBoda 06-10°°
PacujenneHue Ha LWecTb UM BOCEMb NPOBOAOB 0,4-107°

icnonb3oBaHUe 3TOro 3HaveHUsa KpyTusHbl B dpopmyne (Lb.1) He aaeT A0CTaToOMHO TOYHbLIX Pe3ynbraTtoB ANnA pac-
yeTa nepeHanpaeHnsa Ha obopypoBaHUU. OgHaKo OHO AOCTATOYHO (M KOHCEPBATUBHO), YUTODLI OLUEHUTL NpefenbHoe
paccTosaHne X, cneayrowmm obpasom:

XI'I = 2T/[HK|{D(U o Uar)]: (4b.3)

rge U — HauMeHbllada aMmnnuTyda paccMaTpuBaeMoro nepeHanpsXeHUs;

[ — Hanbonbluee BpeMa nNpodera mexay nodon TOUKOW Ha NoACTaHUMKW, noanexallen sawnTte, n onumxanwmm PB
(Ol'1H), MKC;

U, — ypoBeHb 3awntel PB (OlH) npu rpo3oBomM umnynece.

na pacctoaHuin, donblunx Yem X, , KpyTU3Ha YMEHBLLUUTCA TaK, YTO 3Ha4YeHne nepeHanpsxeHna Ha obopyaoBa-
HUN OyaeT MeHbLle, YeM NMPUHATOE 3HadveHune U.

B uenax ganbHeuwero ynpoLlleHna pacyeToB NPpUHUMAaKT crnegytolme gonyweHus:

- BCe clnyYau yaapoB MOMHUU B npejeniax HEKOTOPOro paccTtoaHUA OT NOACTaHUMU BbI3bIBAKOT NepeHanpsaXXeHus
Ha 3aWnlaemMom obopyaoBaHun 6oree BbICOKMX 3HAYEHUN, YEM AOMycKaemMoe 3Ha4YeHne, a BCe cryyan BHe 3TOro guna-
NnasoHa — nepeHanpaxXeHns donee HU3KUX 3HAYEHUN;

- NepeHanpsXeHne Ha obopyaoBaHUKN MOXET ObITb pacCcHUTaHO B COOTBETCTBUU ¢ chopmynoin ([B.1) n popmynon
([1b.2).

Kak yxe ykasaHo, 0ba gonyLleHns cTporo He obocHoBaHbl. Bo-NepBbIX, HE BCe yaapbl MOMTHUK B Npefenax onpege-
NTEHHOr0 PaccTOAHNA OANHAKOBO XeCTKU. VX BO3gelUCTBME 3aBUCUT OT TOKa MOJSTHUKW UMK OT HaberawLwlen BONHLI nepe-
HanpsXeHna. Bo-BTOpbIX, NnepeHanpsaXXeHnsa MOryT OblTh Bbllle, YEM T€, KOTOPbl€ pacCHUTaHbl C UCNONb3oBaHUEM dhop-
myn (O6.1) n (Adb.2). OaHako coBpeMeHHaaA npakTuka 3allutel obopyaoBaHua ¢ noMolwbo PB (OlNMH) nokasbiBaeT, 4To
00e HETOYHOCTU NPaKTUYECKN NorallaroT ogHa Apyryto.

OTHOCUTENBHO paccToaHUA X, ucnonbsyemoro B coopmyne ([b.2), nokasaHo, 4To obpaTHLIE NEPEKPLITUA HE NPO-
UCXOAAT Ha onope, GrnmKHen K NoACTaHUMKN, UMEKOLLEN 3azemMnarollee ycTponcTeo. MUHMManNbHbIM 3HadeHnemM X cumTa-
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0T 3Ha4eHNe ANWHbI OJHOro nposeta BO3AYWHON NUHUK L, Takum obpasom, npeacTaBUTENbHAA KpyTU3Ha Sy,
KOTOPYIO crnegyeT ucnonb3oBathk B dpopmyne (Ub.1),

Sup = MKrolLap * L)) (05.4)

rae L, = (RJ/R,,) — ceKkuuMsa BO3[YLUHOW NMUHUKW, B KOTOPOW HOPMa PO30OBOr0 NMepekpbiTuA paBHa nNpueMneMon
HOpMe NOBTOPEHNA NepeHanpaXXeHUN.

[TpUuMeyaHUNe— YpaBHEHNE NONYYEHO N3 TOrO HaAbNAEHUA, YTO ODpaTHLIE NEPEKPLITUA HE NPOUCXOAAT Ha
ornope, ONMXHeN K NOACTaHLUMKW, UMEIOLLEN Xopollee 3a3eMnsaroLLlee YCTPOUCTBO, U YTO NPOPLIBLI 3aLLUUTLl HE MPOUCXOAAT
Ha NepBOM NpPoneTe BO3AYLWHOW NMHKUKN. CnegoBaTenbHO, CyWecTBYET MUHMMaNbHaa ANWHa npobera HaberaroLwlen BosI-
Hbl, KOTOpaa gaeT MakCUManbHO BO3MOXHYH KPYTU3HY. AHanNMTUYeCKoe BhipaXeHue, ncnonb3oBaHHoe B hopmyne (Lb.4),
npegcraBnaeT coOol NpUdbNuXKeHUe K aToOMy HabnogeHuto. B KavyecTBe anbTepHaTUBbl BMECTO CYMMbl MOXET OblTb
MCNONb30BaHO Donee BLICOKOE 3HAYeHUe ANWHBI NponeTa Unu AnuHel L.

Takum obpasom, BBOAS S, B popmyny ([b.1) un BctaBnasg A = 2/K,,c) ANA NUHUA SnekTponepeaaqu, nonyyator
3aBUCUMOCTb NMPefCcTaBUTENBHOMO rpo3oBOro nepeHanpsXXeHUa oT HOPMbl MOBTOPEHUSA:

Uy = Uy + A0
np — 3r+NL,un+LH’ (1b.5)

rae  Upp — aMnnuTyja NpeacTaBUTENBHOrO rpo30BOro nNepeHanpaxeHusa, KB,

A — KoadbdpunumeHT, npuBeaeHHbln B Tabnuue [B.5, yuuTbiBawWMW Oechopmaluio poHma 807HbI U3-3a
UMNynbCHOU KOPOHbI rnpu npobeze No BO3AYLWHOW NUHUK, NOACOEAUHEHHON K NoACTaHUUMK;

U, — ypoBeHb 3awunTel PB (OI'H) npu rposoBoM nMmnynece, KB;

N — HauMeHbLUee YUCNOo NMUHUK, NpUuxoaaLllnx Ha noactaHuu (N =1 unu N = 2);

[, — oTgensawulee pacctodaHme: L =d + dq + d>, + dp, Kak NOKasaHO Ha PUCYHKE 2, M;

L,n — ANVWHa nponeta, Mm;

[, — ANWnHa BO3AYLWIHOW NMUHUK C HOPMOW NPOCTOA, paBHOW NPUHATOU HOPME MOBTOPEHUA NMepeHanpakeHUn, Mm;

R, — NpUHATaa HOpMa NOBTOPEHUA NepeHanpsaxeHun (1/ron);

R, — HOpMa NpocToa BO34YLHOW NMMHUU B rog ANA KOHCTPYKUUKW, COOTBETCTBYIOLLEN NMEPBOMY KUITOMETPY nepea
cTaHunen [cM. coopmyny ([B.4)] [obwenpuHAaTaa eanHnua namepeHuna: 1/(100 km-roa); pekomeHayemas eguHuUa name-
peHnsa: 1/(Mm-roa)l.

Tadbnunua Ob.5 — KoapduumeHt A ANa pasnuyHbiX BO3AYLUHLIX NTMHUA, npuMeHaeMbln B popmynax (16.5) n (AB.7)

T ANHWUK A, kKB

PacnpepenutenbHble NMUHUN (Mexayda3Hble nepekpbiTUA):
- C 3a3eMIneHHbIMU TpaBepcaMn (NepekpbiTue Ha 3eMITK NMPU HU3KOM HanpsXXeHUn), 900
- IMHUKN Ha AepeBAHHBLIX CToONOax (NepekpblTUE Ha 3EMM0 NPU BLICOKOM HanpaXeHUn) 2700

JlnHun anekTponepedadyn (ogHoMa3Hoe 3aMblkaHUe Ha 3eMIH0):

- OOQUHOYHBIN NPOBOA; 4500
- pacuienneHue Ha gBa NpoBoaa; /000
- pacuwienneHue Ha JYeTbipe nNpoBoaa, 11000
- pacujenneHue Ha LWecTb UK BoCceMb NPOBOA OB 17000

KoopAuUHaLUMOHHOE BbliAepXXMBaeMoe HanpsbkeHue nony4atoT nyTeM 3aMeHbl L, Ha ANUHY NUHUKM L, koTopas AaeT
HOPMY MPOCTOSA, PaBHYIO NMPUEMIIEMOA HOpPME NoBpeXaeHna R,

Lo = Ra /Ry (05.6)

M KOOPAVMHALIMOHHOE BblAEPXUBAEMOE HANPSHKEHWE TPO3OBOIO0 MMMNYIbCa

A Lo
Uke = Uar + Lot Ly (OB.7)
rae U,, — KoopaWHauWOHHOE BhigepXuBaeMoe HanpsXeHue rpo3oBoro UMMynbca;
[, — ceKkuua Bo3gywHOW JIMHUK C HOPMOW MPOCTOA, paBHOW NpUemMreMon HopMe NOoBpeXaeHUs,;
R, — npuemMnemMasa HopMma noBpexaeHUa obopyaoBaHUA.
Ona nuHui snekTponepeaayn KoappuuneHTsl A 6epyT 13 Tabnuubl 6.5, a nocTosHHbIe K, y4UTbIBaOLINE AEM-
npupyrollee BNUAHUE KOPOHbI, — 13 Tabnuubl b.4. [Ana pacnpepenuTenbHbIX CETEN MPO30BLIE NEePeHanpPIKeHNs, Kak

npaBuno, MHorodasHble, 1 HeobXxoAMMO paccMaTpuBaTh TOK, pacnpeaenstolunincs no dasHbiM npoBogamM. B crnydae
46




[OCTP 53735.5— 2009

CTanbHbIX ONOP NMepekpbITUA donee Yem OAHOW OMNOPLI BO BpeEMA yaapa MOMHUN NPUBOAAT K AaNbHENALLEMY CHUXEHUIO
rPO30BLIX NepeHanpsaKeHnn. Ana aTux NMHUIA KoadhdpuuneHT A noadbupatoT B COOTBETCTBMNU C OMLITOM 3KCMAMyaTauuu.
[PY, Kak npaBuno, 3alluuleHbl nyydlle, YeM NOACTAHLUMKM Ha OTKPLITOM BO3fAyXe, TakK Kak obrnagatoT BONMHOBLIM
CONPOTUBNEHUEM HaMHOro onee HU3KUM, YeM BOJSTHOBLIE COMPOTUBMEHUA BO3AYLUHLIX NMUHUWA. BcecTOpOHHE OBOCHO-
BaHHaA pekoMeHpauuns Ans OUeHKW ynydweHua ana PY no cpaBHEHU C NOACTAHUMAMUM Ha OTKPLITOM BO3JyXe He
MOXET ObITb NpefcTaBneHa. OAgHaKko ucnonb3oBaHue ypasHeHunsa (b.7) Ana noAcTaHUMN Ha OTKPLITOM BO3[yXe NO3BO-
NAeT NoNyYnTb KOHCEPBATUBHbLIE OLEHKN KOOPAMHALMOHHOIO BbIAEPXKNUBAEMOrO HaNpsXeHUA rpo3oBoro UMMNynsca Unu
3allMTHOrO AnanasoHa, a CHWXeHWe oTHoweHna A/N A0 NOnoBUHLI 3HAYEHUA, UCNOMB3OBAHHOMO ANA NOACTaHUUN Ha-
PY>XHOW YCTAQHOBKM, elle NpuemMnemo.

[1na HOBLIX NOACTaHUWIA, Korga rpo3oBas XxapakTepucTuka U3onsauun CyLLeCcTBYOLLNX NOACTaHUWNA N3BECTHA, Npea-
nonaraeMoe MakcumaribHoe 3HaJdeHue NpefcTaBUTENBHONO MPO30BOro NepeHanpXKeHNa MOXET OblTb OLIEHEHO cnepy-
lOLLMM 0DpasomMm:

Unp2 1| N Ly Usrg (Upt

= 14 111
Usr2 __N2 Ly Usr2 | Usrt y. (Hb.8)

\

rae  Upp — oXungaeMoe MakcumanbHoe NpefcTaBUTENbHOE MepeHanpsXeHune;

Us — 3awnTHeIM ypoBeHb PB (Ol'MH) npu rpo3oBoM umMnynece;

N — MUHUManNbHOE YMCNO BO3AYLUHBIX JTIMHUNA, HAX0oAAWUXCA B aKennyaTaunum U NoAKIHOYEHHbIX K NOACTaHLUUK;

[=d+di+dr,+ dp(CM. PUCYHOK 2 ).

MHAEeKC 1 OTHOCUTCA K CUTyaUnun, Ana KOTOpOoU AocTaTodYeH onbIT aKkecnnyaTtaunn, a UHaeKke 2 — K cuTyaunn ¢ HOBOW
noacTtaHunen.

C Apyron CTOPOHLI, NpegnonaraeMoe MakCUManbHOE 3Ha4YeHUe MOXeT ObiTb NMOMYYEHO, €Cnu NPeanonoOXUTh
HOpMY NoBTOpeHUA B popmyne ([1b.4) paBHOW HyNnto, nosTtomy L, = 0 1

[
_ A _—o
Unp = Usr + Lo (05.9)
[TpumMmevyaHune — Paspgen 1b.3 3amMeHaeT ccoinky Ha MOK 60071-2 B YacTu nognyHkTa 2.3.4.5, nyHKTa F.2.1,

a Takke pasgenos F.4 n F.5 (npunoxeHue F).
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[lpunoxeHue 1B
(pekomMeHayemoe)

[TonoxeHnuna MOK 60099-3:1990, ucnonb3yemsbie
B HACTOSALWEM CTaHOapTe

(HacToallee NpUNoXeHWe 3aMeHAET CChINKKU Ha MexayHapoaHbln ctaHgapT MOK 60099-3:1990, He NPUHATLIN B
Kad4ecTBe HauWoHanbHOro crtaHpgapta Poccunckon depepaumu.)

AB.1 OCHOBHbIe NpUHUMNDbI

M3BeCTHO, UTO PB MOXET BbLINTU U3 CTPOA, HaxoAAcCk NoA4 HOpMarbHbIM padbovynM HanpaXXeHUEM NPU HEKOTOPLIX
YCINOBUAX 3arpA3HEeHUs, BCneacTBUE NoABMEHUA HepaBHOMEPHOro pacnpefeneHusa HanpsKeHUs Ha ero BHEeLUHEWN No-
BEPXHOCTU WU/MNN N3-3a OYEHb OLICTPLIX UBMEHEHUI B 3TOM pacnpefeneHun. YkaszaHHble CTagun NOABNAITCA KaK cref-
CcTBMe 0DOpa3oBaHMA NMPKU 3TUX YCNOBUAX HaYallbHOMO NOYTU CNMOLIHOMO NpoBOAALLUEro NOBEPXHOCTHOrO CNOA, COCTOALLE-
ro, Kak npaBuno, N3 BOAHOrro pacTeopa 3NeKTponuTa, obpasoBaHHOrO Npu BeICOKOW BMIAXXHOCTU MMIPOCKONUYHBIMU TBEP-
ObIMWA YacTulaMu UNKU KanenbkamMu XUAKOCTU, OCaXAEeHHBIMU Ha MOBEPXHOCTU. TakKe MOXET MPUCYTCTBOBaTb MNblflb,
OKa3blBaa BIUAHUE Ha XapaKTeEPUCTUKN BITaXXHOW U CyxXOU NMOBEPXHOCTU. YCTAHOBMEHO TaKXKe, UTO TOK YTEYKU, HarpeBato-
LLIMM NOBEPXHOCTHLIM CNMON, Korga npoBogMMOCTb AOCTAaTOYMHO BLICOKA, BbI3bIBAET POPMUPOBAHUE «CYXUX MOACKOBY», Ha
KOTOPbIX NPOUCXOAUT OYeHb DonbLUOEe NageHUe HanNpsXKeHUa, a Korga 3TU NOSACKWU Ha KOPOTKOE BpeMa NepeKkpbiBatoTCA
OYron, BO3HUKAKT UMNYNbLChl TOKa YTEYKHU.

OTU ABMEHUA MOIMYT MPUBECTU K TOMY, YTO HanNpsXeHWe, NPUNoXeHHOEe K HEKOTOPbIM UCKPOBBLIM MPOMEXYTKaM,
NPEBLICUT UX NPOOUBHOE 3HaA4YeHUe ¢ nocneayrwmm npodboemM n3-3a HapylweHUa pacnpefeneHna HanpaxXeHua no
NPOMEXYTKaM, BbI3BAHHOIMO €MKOCTAMKU, 0Opa3oBaHHLIMW 3nNekTpogaMn U MOKPBLIMWU MOACKaMM.

CnepoBaTenibHO, OCHOBHaA UeNnb UcnbiTaHWA PB B yCcnoBUAX 3arpA3HeHUA — BOCMPOU3BECTU BaXXHble YCNOBUA
3arpAaAsHeHuns, NpeacTaBUTb T€ U3 HUX, KOTOpPble BO3MOXHbLI B 3KcnyaTauun, N YCTAaHOBUTL, YTO NOABEPXKEHHbLIN 3arpas-
HeHWto PB, BKHOYEHHBIN Ha COOTBETCTBYHLLEE HaNpsKXeHNe NPOMBILLUITEHHOW YacToThl, He AONycKaeT Npobos UCKPOBLIX
NPOMEXYTKOB.

[TlepekpbiTUe NoBepxHOCTU PB B ycnoBUAX 3arpA3HeHUa onacHO ¢ TOYKM 3pEHUA ero akcnnyarauuun, crnejoBaTenb-
HO, B 3TOM OTHOLLEHUKN TalkKe AOMMKHA OblTb onpeaenieHa xapakrepucTuka.

MiMetoTca gaHHble, NoNyYeHHble KaK U3 onbiTa aKkcnnyatauun, Tak U U3 NpakTUKKU UCTBITAaHUW, YTO YCITOBUSA 3arpas-
HEHWA, cnOocoOHbIe BbI3BaTh Npobon PB, MOryT oTnMYaTbCa OT YCNOBUN 3arpA3HEHUA, NPUBOASALLMX K NEPEKPbITU MO
NOBEPXHOCTU. [locneaHNe, KaK npaBuio, CBA3aHbl C XXECTKUMU YCIOBUAMMU, XapaKTepUusyrnLnMnuca 4acTelMU UMNyNbCca-
MW TOKa YTEYKM ¢ DOMbLUMMKW aMnnuTygamMun, Torga Kak npobon NCKPOBLIX NPOMEXYTKOB, Kak NpaBuio, CBA3aH C PE3KUM
YCUNEHNEM 3arpA3HEeHUa WNU BbICbIXaHUEM 3arpAsHarolWlero areHta. CoOTBETCTBEHHO, MOTYT NOTPeboOBaTLCA OTAENb-
Hble UCNBITaHWA ANa 3TUX ABYX Pas3fIMYHbIX NyTEW, NPUBOAALLUMX K MNOBPEXAEHULO.

[TpumMedyaHUe—Pasgen [1B.1 3aMeHaeT cculNky Ha MOK 60099-3 B YacTu pasgena 3.

AB.2 [NpunoxeHue HanpaXeHUsA

[na PB B ceTax ¢ U3onnpoBaHHbLIMU U pe3OHaHCHO-3a3eMneHHbIMWU HelnTpanamMu (CuanasoH /) B TedeHue BCero
nepnoga WUCNbITAHUA [OIMKHO ObITb MNPUNOXEHO ANMUTENBHOE HaNpsXeHWe, paBHOE HOMWHaNbHOMY HanpaXXeHUH
PB. lNpn aTOM, €cnn HOMUHaNbHOE HanpsKeHWe npeBbiWaeT Haubonbllee pabodee HanpsaKeHwe (Mexay dasamu)
CETU, NO COrMalleHnto Mexay noTpedbuteneM U U3roTOBUTENEM B KadeCTBE UCMNLITATENBHOIO HaNPAXeHUA BeIOUpatoT
nocnegHee.

Hna PB B ceTax ¢ 3a3eMNeHHbIMU HeUuTpanamMu (OQuana3oHsl {1 u [ll) ¢ KOSPPUUMEHTOM 3aMblKaHUA Ha 3eMIIH
mexay 1,2 n 1,4 cHavyana AOoMmMKHO OblTb NPUNOXEHO UCMbITAaTENbHOE HanpaXeHue, coctasnsAowee 0,75 — 0,8 (AnA
KOA(PPULMEHTOB 3aMblkaHUA Ha 3emnto 1,33 n 1,25 COOTBETCTBEHHO) OT HOMWHanbHOro HanpsaxeHwa PB, nnn 0,87
(T. e. 1/1,15) OT yCTaHOBNEHHOrO ANMUTENBHO AONYCTUMOro pado4yero HanpaxeHua PB (OHO paBHO UMW MeHbLUe, YeM
HOMWHanNbHOe Hanpa)XeHwe PB), B 3aBUCUMOCTU OT TOro, Kakoe MeHblle. [lanee 3Ha4YeHUe UCNbITaTENBHOrO Hanpsaxe-
HWUA C MPOMEXYTKaMN yBeNnU4YnBarT A0 Oonee BbICOKONO 3HaYeHUA, COOTBETCTBYIOLLErO HaNPAXEHUIO KOPOTKOro 3amMbl-
KaHWUA, B TedeHne 1 — 2 ¢, a 3aTeM ObICTPO CHUXAKT A0 Ha4vyanbHOro 3HavYeHus.

[TpumMedyaHne—Pasgen [1B.2 3aMeHAeT cculNky Ha MOK 60099-3 B yacTu pasgena ©.

[1B.3 MeToauka UcnbITaHUA

[1B.3.1 Hayano ucnbiTaHus

[ToaroToBneHHbIn PB ycTaHaBNMBalT B €ro UCNbITaTeENbHOE NoNoXeHne. Co3aalkT HeobxoAUMble YCNOBUA
3arpA3HEHNA U BO3AEUCTBYIOT HanpaXXeHUEM B COOTBETCTBUN C BbIOpaHHBLIM METOAOM. VCNblTaHME CUYMTAIOT HaYaBLUNM-
cA, Korga npu HeobxoauUMbIX YCNOBUAX 3arpPaA3HEHUa AOMKHO OblTb NPUNOXEHO NOSMHOE UCMbITATENBHOE HaNpsXeHue
B COOTBETCTBUU C pasgenom [B.2.

AB.3.2 lNopaaok ucnbitaHusa

MicnblTaHWe cnefyeTt NpoBOAUTE MPU KaXXAOM U3 TpeX yYpoBHeN 3arpAasHeHua m3 [B.3.3, npuMeHAa COOTBETCTBY!IO-
LLIne METOAbl U UCMONb3YA NpeAnUCcaHHbIi 3arpAaA3HALWNNA areHT. [1pyn 3TOM OoTMeYaloT Bce cnydan npodoa PB unnu

NepeKkpblTA U30NAUNKW MO NOBEPXHOCTH.
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[1B.3.3 YpoBHU 3arpaAsHeHuns

YPOBHU 3arpAsHEHUA XapaKkTepU3yoTCA CONEHOCTLIO pacTBopa ANA MeToda CONeBOro TymaHa v npoBogUMOCTLIO
CYCNEH3UN XUAKOW MUHbI ANA METOA0B C TBEPALIM 3arpA3HAKLNM areHToM. PekoMeHayoTCca cnefyrole ypoBHMU:

- coneBoii TyMaH: 2,5, 5,0 n 10 kr NaCl/m>;

- TBEpAbIN 3arpAs3HAKLWNMNA areHT (yBraXHawwnn metoq) @ 2,5, 5,0 u 10 MCMm/cMm;

- TBEPAbLIN 3arpA3HAKLWNIKA areHT (BbiCYLUMBAKOLWLNA METOA ). He bonee, YeM 2,5 MCM/cM.

[1B.3.4 OueHKa ucnbiTaHus

B COOTBETCTBUWU C pe3ynbraTaMU UCNbITAHUW YyCTaHaBNMUBAKOT YPOBEHb, KOTOPLIW paspagHUK BblaepKuBaeT 6e3
nepekpbITUA B YeTbipeX UCMbITaHUAX NPU AaHHOM YPOBHE.

He AOMKHO OblTb 3HAYUTENBHOMO U3MEHEHUA HU B CyXOpa3pagHOM 3HAYEHUKU NMePEKPLITUA NPU NPOMbILLNEHHON
YacToTe, HU B pacnpeaeneHnn TeKkyLllero aHadyeHUsa nocne UcnbiTaHuga.

[B.3.5 HabniogeHue BO BpeMs UCNbITaHUA: MHOUKaUUA npobos

KpuBble NPUNOXEHHOIO UCMLITAaTENBHOIO HanNpPkKeHUa, ToKa, NpoTeKaroLlero BHYTPU, U ToOKa YyTEYKN MO MOBEPXHO-
CTU cnefvyeT 3anucelBaTb NO OTAENBHOCTU € MOMOLWbBIO ocuunnorpada, YTodbl BUAETL pasnuine Mexay nepekpbiTueMm
MO NOBEPXHOCTU UMK NPOOOEM UCKPOBOIO MPOMEXKYTKA.

BHe3anHbIA POCT TOKa NO NOBEPXHOCTU A0 TOKa, ONMUM3KOro K TOKY KOPOTKOrO 3aMblKaHWUA, Kak npaBuno, Aobas-
NAeMbI K BU3YalibHbIM U CITYXOBbLIM HabMogeHUAM, YKa3blBaeT Ha NepekpbiTUE. [POCTON POCT BHYTPEHHEND TOKa YKa3bl-
BaeT Ha NpoOOK UCKPOBOrO MPOMEXYTKA.

CCNU ocuunnorpamMmMa NoKasbliBaeT cnaj HanpsXXeHUs B TedeHue NpuonM3nTenbHO NATU NEPUOAOB A0 3HAYEHUS,
MeHbLero 4em 10 % ucnblTaTenbHOro HanpsaXeHua, cnefgoBaTernbHO, 3aPUKCUMpPOoBaHO BHelLHee nepekpoiTue. Cnaj
3HAYEHNSA HanpaXeHUa A0 3HadeHuin, donblnx Yem 10 %, ykasbiBaeT Ha nNpoOON UCKPOBOrO NMPOMEXYTKa.

[TpumMedyaHUe—Pasgen [1B.3 3aMeHAeT cculNky Ha MOK 60099-3 B yacTu pasgena /.
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[lpunoxeHue AOI
(cnpaBo4YHoOe)

CoBpemMeHHaAa oTeyeCTBEHHAA NpakKTUkKa

[Tpn NpoeKTUpPOBaHUN U SKCMnyaTaunn anekTponepedad HeobOXo4MMO pellaTb OCHOBHYH 3ajady KoOopAWHauWu
M30NALUNKN, KOTOpaa COCTOUT B obecneyeHUn OonTUManbHOW, C SKOHOMUYECKON TOYKU 3PEHUSA, HadeXHOCTU padboThl
M30NALUNN C YH4ETOM 3aLUNTHBIX XapakTEPUCTUK 3aLLUUTHBIX annapaToB U ApyrMx cnocoboB OorpaHUYeHNa nepeHanpaxe-
HWUN, a TakXXe B YCTAaHOBNEHUN U nogaepXaHn HeoOXOAUMOro COOTHOLLUEHNA MeXAY 3NeKTPUYeCKON NPOYHOCTBHO U30-
NAUnMM U BO3AEUCTBYHOWMMN Ha Hee HanpaXeHUAMMU.

PekoMeHaaunm MOK He cBA3bIBAKOT OAHO3HAYHO YPOBHKM M30nAUMn 000pyaoBaHMA U HOMUHANBHOE HanpaXeHue
CETU, B KOTOPOW OHO YyCTaHOBMEHO. [1pn 3TOM YPOBHU U30NALUK BLIOUPAKOT NO MHOMOCTYNEHYaTON LUKane ucneltaTenb-
HbIX UMMNYMNBCHBIX HANMpAXXeHUN B 3@aBUCUMOCTU OT 3alUUTHBIX Xapaktepuctuk PB unu Ol1H.

B Poccuinckon depepaumm pacyHeTHas anekrpudeckaa NpoYHOCTb UMK YPOBHU U3ONALUUMN BbICOKOBOMLTHOMO 000-

pyaoBaHUAa A0SMKHbI OblTh 3agaHbl No TOCT 1516.3, KOTOpPLIA yCTaHaBNMUBAET AN1A KaXX[Ooro Kracca HanpsKXeHUs Ucnbl-
TaTeNbHble HaNPAXXeHUA NPOMbILWMEHHOW YacTOThl U UMMNYIMbCHBIE UCMBITATENBHBIE HanpsaKeHU4.
8 1999—2001 rr. OblnKM paszpadoTaHbl U BbINYLLEHL METOAUYECKNE YKa3aHUA U PYKOBOACTBaA, NpefHa3HaYeHHble
014 UCNONb30BaHUA Npexae BCero nepcoHarnoM MPoeKTHbIX W SKcnnyaTauuoHHbIX opraHusaunm PoCCUUCKOro akuuo-
HepHoro obuwecTBa «EAMHAA aHepreTuyeckasa cuctema Poccuu», Ana onpegeneHna XapakTtepucTuk U Bolbopa Tuna
Ol'NH no ycnoBnam ero paboTbl B 3alaHHOW TOYKE SNEKTPUYEeCKUX ceTer HanpsxeHnem 6 — 1150 kKB npu nnaHoBOW
3aMeHe PB, pekoHCTpyKUMKM U NPOEKTUpOBaHUN HOBLIX pacnpeaenuTenbHbIX YCTPOUCTB.

Mepbl 3allnThl 3NeKTpoobopyaoBaHNA OT FPO30BbLIX U BHYTPEHHUX NepeHanpaXXeHn, B TOM Yucne ¢ nomollso PB
n OI'H, gna 4eNUcTBYOLWNX, BHOBb COOPYXaeMbIX U PEKOHCTPYUPYEMBIX SNEKTPOYCTAaHOBOK HanpaeHuemMm go 750 kB
0OCTaTOYHO NOSIHO N NoAPOOHO M3NOXKeHbI B [1paBunax ycTponcTea anekTpoycTtaHoBoK ([TY3) [1].

[1lna ucnonb3oBaHUA pekoMeHgauun, cogepxallnxca B HacToAWeM cTaHgapTe, BblLUeyNOMSAHYTBIX U APYrUX UCTOM-
HUKax, 0CODEHHO B HEOPAWHAPHBLIX criyyaax NPUMEHEHNA annapaToB 3alluUThl OT NepeHanpsaXXeHUn nnu npu onTuMu3sa-
UMK Mep 3allnTbl, TpebyroTca cneunarnbHble 3HaHUAa U Hanudne COOTBETCTBYHOLWEro NporpaMMHoOro obecnedveHns Ans
npoBeaeHNs HeOOXOANMbIX PACYETOB, MOITOMY NOTPedbUTENAM, He obnagarolmx UMK, cnegyeT obpallaTbCa B cneunanu-
3UPOBaHHbLIE MPOEKTHbIE OpraHu3aUnm UNU CePBUCHBLIE CNYXObl NpeanpPUATUN-UIrOTOBUTENEN.
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[MTpunoxeHune AN
(cnpaBo4YHoOe)

ConocTaBrieHue CTPYKTYPbl HACTOALLEro cTaHaapTa
CO CTPYKTYPOU NPUMEHEHHOro MeXayHapoaAHOro ctaHaapra

Pasfenbl 1 n 2 HacTosILLEero ctangapTa (Janee — ctaHAapT), HECMOTPSA Ha COOTBETCTBUE OnpeeneHHbIM NyHKTaMm

NMPUMEHEHHOIro0 MeXAyHapoAHOro ctaHgapTta, odpopMIeHsl cornacHo TpeboBaHuam OCT P 1.5.

Pasfgen 3 «TepMUHBI U onpegeneHua» ctaHgapTta (B OTNIMMME OT NPUMEHEHHOI0 B HEM MeXAYHapOoAHOro cTaH-
fnapTa) BBegeH B COOTBETCTBUN ¢ TpeboBaHnem [OCT P 1.5.
Pasgen 4, a Takke pasgensl 5 — 9 cTaHgapTa npakTUYeCckn NONHOCTBH UAEHTUYHBI COOTBETCTBYHOLLNM MYyHKTaM

pa3ieria 1, a TaKke pasjesiaM 2 — 6 MEXOYHapPOAHOIo CtaHapTa COOTBETCTBEHHO.

punoxeHne A ctaHaapTa MNOSTHOCTBIO UAEHTUYHO MPUNOXEHUIO A MeXAyHapoAHOro craHgapTa.
punoxenua JA, b n [1B ctaHaapTa BBeAeHbl JOMNONTHATENBHO, MOCKOMNbKY OHU 3aMEHSAHT CChIFIKM Ha MeXAyHa-

POJHbIE CTaHAapPTLl, HE NPUHATLIE B KA4eCcTBe HaLMOHaNbHbIX.
B npunoxeHun A ctaHaapTa (B COOTBETCTBUN C PEKOMEHAALMNSMUN NPUNOXEHUS B npuMeHeHHOro MexayHapo/i-
HOro cTaHaapTa) oxapakTepu3oBaHa COBPEMEHHasa oTevecTBeHHas npakTuka Belbopa n npumeHenus PB n OlH.
ConocTaBreHne CTPYKTYp HacCTOALWEro M MNPUMEHEHHOro MeXAyHapoAHOro CTaHAapToOB MpPeACTaBfeHo B

Tabnuue A4.1.

Tadbnunua A4O.1

CTpykTypa HacToAlero ctaHjapTa

CTpyKkTypa MexayHapoAHoro ctaHaapTa
M3K 60099-5:1996+A1:1999

1 OBbLlKne nonoXeHns

1 Obnactb npumeHeHua (1.1)

1.1 ObnacTb NPUMeEHeHUA

2 HopmMaTtuBHble cChInkn (1.2)

1.2 HOpMaTUBHbLIE CChINKU

3 TepMUHBI N onpepeneHns

4 O0WKne NonoxeHus

4.1 ObLwme NpUHUNNBLI NPUMEHEHNA BEHTUSMBHBLIX pas-

PAAHUKOB U HENMUHEWHBLIX OrpaHUuUTENEN NepeHanpaxe-
HUKM (1.3)

4.2 ObLlaa MeToauKa BblOOpa BEHTUIMBHLIX pa3paq-

HUKOB U HENUHEUHbIX orpaHuduTenen nepeHanpsxeHun
(1.4)

4.3 CoxpaHeHue paboTocnoCoOOHOCTU BEHTUSMBHbLIX
Pa3pAAHUKOB U HENUHEWHbLIX OrpaHuduTenen nepeHa-
NPKEHUN NPU 3arpA3HEHUN nokpbiwek (1.9)

1.3 ObLWmne NpuHUKNB NPUMEHEHNUA pPa3pPAAHNKOB

1.4 O0Wwaa MeToanKa BelObopa pa3pagHUKOB

1.5 CoxpaHeHne padboToCnoCODHOCTU pas3pAaHUKOB
NpW 3arpA3HEHUU MOKPbILLEK

5 BeHTuUnbHble paspAgHUKM B COOTBETCTBUU C
[OCT 16357

2 PaspagHuUkM ¢ HENUHEUHBIMU pe3ncTopamMn U UC-
KpoBbIMU npomMexyTkamn B cootTBeTcTBUKM ¢ MOK 60099-1

5.1 XapaKrepUCTUKN BEHTUINbHLIX paspagHukoB (2.1)

2.1 XapaKkTepUCTUKN paspsiHUKOB C UCKPOBBLIMU MPO-
MEXYTKaMU

5.2 BbIOOp (hasHbIX BEHTUMNBHLIX paspsagHUKoB (2.2)

2.2 Bblbop pa3psaHUKOB hasa — 3eMna ¢ UCKPOBbI-
MW MPOMEXYTKaMU

6 HennHenHble orpaHUYNTEnn nepeHanpsaXXeHun B
cootBeTCcTBUN c [OCT P 52725

3 MeTannookcuaHble pa3pagHuKkm 6e3 NCKPOBLIX NPOo-
MeXyTKOB B cooTBeTcTBUN ¢ MOK 60099-4
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HA. 1

[IpooomkeHUe mabnuubf

CTpykTypa HacToAlero ctaHgapTa

CTpyKkTypa MeXxayHapoAHoro ctaHaapTa
M3K 60099-5:1996+A1:1999

6.1 XapakTepUCTUKN HENMUMHENHBLIX OrpaHu4nTeneun
nepeHanpsaXXeHun (3.1)

3.1 XapakTepuUcTuku MeTannooKCUAHbIX pa3pagHu-
KOB ©€3 UCKPOBLIX MPOMEXYTKOB

6.2 BblOOp ha3HbIX HENMUHENHBIX OrpaHUYNTENEN Ne-
peHanpaXXeHun (3.2)

3.2 BblObop  MeTannooKCcuaHbIX paspPAaHNKOB
pasza — 3emnsa 6e3 UCKPOBLIX MPOMEXYTKOB

/ 'NpUMEHEHNE BEHTUNBHBLIX pa3psaaHUKOB U HeNu-
HEWHBIX orpaHuynTenen nepeHanpsaXXeHun

4 [NMpumeHeHUe pas3pagHUKOB

7.1 T1lpuHUMNbl KoopAWHaUMKU uaonauun (4.1)

4.1 lNpuHUKMNBI KOOPpAUHaAUWMKW N30NALNN

/.2 3alunTa OT nepeHanpsaXeHun ¢ Nonorum PpPoH-
TOM (4.2)

4.2 3alluTta oT nepeHanpsaXXeHWn ¢ NONOorMM PPoOH-
TOM

/.3 3allnTa oT rpo30BLIX NepeHanpsaxeHnn (4.3)

4.3 3alluTa OT rpo30BbLIX NepeHanpaXXeHn

3 BeHTUnbHble paspagHUKKU U HENMUHEWHbIE OrpaHu-
YATENWN NepeHanpaXeHUW crneynanbHOro HasHadeHUs

5 PESpFI,EI,HMI{M AnA chneunalibHOro rMNpunMmeHeHUA

8.1 BeHTUnbHbIe paspagHUKM U HENMUHEWNHBIE Oorpa-
HUYUTENWN NepeHanpsaXXeHUn Ana HeuTpanen TpaHcpop-
MaTopoB (5.1)

5.1 PaspagHuku ana HeuTpanen TpaHcopMaTopoB

8.2 BeHTUnbHblEe paspagHUKM U HENMUHEWNHBIE Oorpa-
HUYUTENN NepeHanpaxXeHUn Mexay dasamu (5.2)

3.3 BeHTuUnbHble paspagHUKM U HENMUHEWHBIE Orpa-
HUYUTENW nNepeHanpsXXeHWn ans Bpallarolnxcs MalluH

(5.3)

5.2 PaspagHuku mexay dasamu

5.3 PaspagHuku gna spallaollinxca MalluH

3.4 [lononHuTenbHble cneunanbHble MPUMEHEHNUSA
BEHTUNBHLIX PaspAAHUKOB U HENMUHEWUHBIX OrpaHUYnUTe-
nen nepeHanpsXeHun (5.4)

5.4 [lononHUTenbHbIE chelManbHble NMPUMEHEHUS
paspAaAaHUKOB

3.5 BeHTuUnbHble paspagHUKM U HENMUHEWHbBIE Orpa-
HUUUTENU NepeHanpsXeHUn Ana aHoMarnbHbIX YCIOBUN
NnpUMeHeHua (5.5)

5.5 Pa3pagHUKN ans aHoOManbHbIX YCNOBUN NpUMe-
HEHUA

9 [uarHocTundeckne UHAWKATOPbLI ANS HENMUHENHbIX
orpaHuuYnUTENen NepeHanpsKeHnin B sKcnnyataumuu

6 [lnarHoctnyeckume MHAWKaTOPbl 4J14 METaJlJ1O0OKCHUA -
HblX Pa3pPAOHWKOB B 3KCIJiyaTtalni

9.1 Obwure nonoxeHua (6.1)

6.1 ObOWNe NONoXeHNA

9.2 MlamepeHne NonHOro Toka ytedkn (6.2)

6.2 MlaMepeHne NMonHOro Toka yTeuku

9.3 MamepeHne akTUBHOIro ToKa yTeYKn UM MOLLHOC-
TW NoTepb (6.3)

6.3 MIamMepeHne akTUBHOIro Toka yTe4yku Unm MOLLHOC-
TWU NOTEPL

9.4 VlHpbopMaLKna O TOKe yTEYKU OT U3roTOBUTENA He-
NMMHEUHBIX OrpaHu4ynTenen nepeHanpaxeHun (6.4)

6.4 IHhopMaLKMa O TOKe yTEeYKN OT N3rOTOBUTENSA pas-
PAAHUKOB

9.5 ObobLeHne AgnarHoCTU4eCcknx MeToaos (6.5)
[TpunoxeHue A OnpegeneHne KBasncTalWMOHaPHbIX

nepeHanps>XeHUn BCregCTBUE 3aMblKaHUN Ha 3eMIHo
(NpunoxeHne A)
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CTpyKkTypa HacToAlWero ctaHgapTa

CTpyKkTypa MexayHapoAHoro ctaHaapTa
M3K 60099-5:1996+A1:1999

lpunoxeHne A TepMWUHBI n onpegeneHus
MOK 60071-1: 2006, ncnonbisyemble B HAaCTOALLEM CTaH-
naprte

[TpunoxeHnwne b lonoxeHna MOK 60071-2:1996,
MCNONb3yeMble B HAcTOALLEM cTaHpapTe

[TpunoxeHne OB lMonoxeHna M3K 60099-3:1990,
MCMONb3yEMblE B HAaCTOALLEM CTaHAapTe

[TpunoxeHnne LI CoBpeMeHHaa oTeYecTBEeHHad
npakTuka

[TpunoxeHne B CoBpeMeHHasa npakTuka

[TpunoxeHue ] ConocTtaBneHUe CTPYKTYPbl HACTO-
ALlero ctaHgapTa CO CTPYKTYPOU NMPUMEHEHHOIO MeXay-
Hapo4HOro crtaHgapTa

buonuorpaua

[TpunoxeHue C

buonunorpaus

[MTpMMeyaHUe— 3a HaAMMEeHOBaHUAMKU pasfaenoB (NoapasfernioB) HACTOALLEro cTaHaapTa NpUBeAEHbI B
ckoOKax HoMepa aHanorndHblX UM pasfaenoB (MoApas3aenoB, NYHKTOB) MeXAYHapPOAHOro ctaHaapTa.
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bubnuorpadusn

[1] TlpaBuna ycTpouctea anekTpoyctaHoBoK ([1Y3-7). — 7-e n3g., ¢ UBMEHEHUAMN U JONOSTHEHUAMU MO COCTOAHUIO

Ha 1 anBapa 2000 roga (yrBepxaeHbl MUHUCTEPCTBOM 3HepreTukn Poccuuckon degepaunm, npukasbl oT 8 UoNA
2002 . Ne 204 1 ot 20 maa 2003 . Ne 187)
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