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MpegncnoBue

Lienv v npuHumnbl cTaHgapTusauumn o Poccuiickoit ®epepaummn yctaHoBneHbl ®efepanbHbiM 3aKOHOM OT
27 nexkabps 2002 r. N9 184-®3 «O TexHUYECKOM perynmpoBaHumn», a npasuia NpPUMeHeHNs HalMOHaIbHbIX CTaH-
paptoB Poccuiickoli ®egepaunn — FOCT P 1.0 — 2004 «CTtaHgapTusauunsa B Poccuiickoin degepaumn. OCHOB-
Hble MOSIOXEHUSA»

CeefgeHus o ctaHgapTte

1 MNOArOTOBJ/IEH ®epaepanbHbiM roCyAapCTBEHHbIM YHUTApPHbIM npeanpuaTneM «Bcepoccuiickuii
3NEeKTPOTEXHUYECKUIA MHCTUTYT uMeHn B.U. NleHnHa» (Pryn B3AW) Ha ocHoBe COBCTBEHHOrO ayTEHTUYHOTO Nepe-
BOJA Ha pPyCCKuii A3blk CTaHAapTa, ykasaHHOro B MyHKTe 4

2 BHECEH TexHuyeckum koMUTeTOM no cTaHgapTusauumn TK 37 «3nektpoobopyfoBaHue gns nepegaym,
npeobpa3oBaHns 1 pacnpegeneHuns aNeKTposaHeprum»

3 YTBEPX/AEH W BBEAEH B JENCTBUE TMpukasom ®efepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuto 1 meTposiorum ot 9 gekabps 2009 r. No641-ct

4 HacTtoawwmi ctaHgapT MoandumuMpoBaH No 0THOLIEHUIO K MeXAyHapoAHOMY cTaHaapTy MOK 60099-5:2000
«Pa3psagHukn. Yacte 5. PekomeHgaunn no Bbl6opy u npumeHeHuto» (IEC 60099-5:2000 «Surge arresters —
Part5: Selection and application recommendations». MOD) nyTem BHeCeHUs TEXHUYECKNX OTK/IOHEHWUI, 06bAC-
HeHue KOTOPbIX NpefCcTaB/eHo BO BBEAEHUN K HACTOALEMY CTaHAAPTY, a Takke NyTeM U3MEHEHUNSA ero CTPYKTY-
pbl. ConocTaBneHne CTPyKTypbl HACTOSILLErO CTaHAapTa Co CTPYKTYPOW MPUMEHEHHOT0 MeXAyHapoA4HOro CTaH-
fapTa c 06BbSACHEHMEM NPUYMH U3MEHEHNS CTPYKTYPbl NPUBEAEHO B A0NO/HUTEIbHOM NpuaoxeHun A4.

HanmeHoBaHuWe HacTosLero ctTaHgapTa U3MeHeHO OTHOCUTEIbHO HAVMEHOBaHWA yKa3aHHOro MexayHapoa-
HOro cTaHAapTa A4sis npueegeHns BcooTeeTcTBme ¢ FOCT P 1.5— 2004 (nyHKT 3.5). a Takxe C y4eTOM C/TOXUB-
Lwelica oTe4eCTBEHHOM NpakTUKM HAMMEHOBaHWA paccMmaTpMBaeMbiX B MEXAYHAPOAHOM cTaHfapTe annapatos
3alnTbl OT NepeHanpsXeHni.

B cootBeTcTBUM ¢ TOCT P 1.7 — 2008 (NyHKT 7.6.6) B a/ieMeHT «bnbnvorpadusa» He BKAKYEHbI JOKYMEH-
Thl, HA KOTOpPbI€ faHbl CCbI/IKM B MEXAYHAPOAHOM CTaHAapTe N MHopMaLns 0 KOTOPbIX NpuBefeHa B Npuaoxe-
Hun C MexayHapoaHoro ctaHgapra

5 BBEJEH BINEPBbIE

VHhopmaums 06 N3MEHEHMSIX K HAC T OsiLLeMY CTaHAap Ty Ny6/MKye TCsi B €XeroAHO n3gaBaeMom MHop-
MaLMOHHOM yKasaTene «HauuoHabHble CTaHAapThi», @ TEKCT U3MEHEHWIi N MONPaBOK — B EXEMECAYHO
13aBaeMbIxX MHOPMALMOHHbIX yKazaTensx «HaunoHanbHble CTaHaapThi». B cnyyae nepecMoTpa (3aMeHbl)
WM 0 TMEHbI HACTOSILLLEro CTaH4apTa cooTBe TCTBYILLEe yBeAOMIeHNe GyAeT ony6MKOBaHO B XEMECSIY-
HO 13aBaeMoM VH(OPMALMOHHOM yKa3aTene «HauuoHabHble CTaH4apThi». COOTBeTCTBYOLWas MHop-
Mauus. yBefOM/IEHNE U TeKCTbl pasMellalnTCcss Takke B MH(OPMALVOHHON cucTemMe O6Lero nosb3o-
BaHUsi— Ha ohmLManbHOM caiiTe defilepasnblioro areHTCTBa Mo JIIXHUYECKOMYPETY/IMPOBAHIO U MeT poJsio-
rmn B ceTu HTepHeT

©CTaHpapTmHdopm, 2011

HacToswuii ctaHAapT He MOXET GblTb MOSIHOCTbLIO MM YACTUUYHO BOCMNPOU3BEEH, TUPAXMPOBAH U pacnpo-
CTpaHeH B KauecTBe 0huLMaNbLHOro n3gaHus 6es3 paspelleHust defepanbHOro areHTCTBa No TeXHUYECKOMY pery-
NNPOBaHMIO M METPOJIOTUN
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BeeneHve

HacToawwii cTaHgapT pa3paboTaH B LieIiX HoOpMaTUBHOIo obecneyveHns Bbibopa 1 NpMMEHeHUst annapaTos
3alMTbl OT NepeHanpsXeHunin, KOTopble B OTEYECTBEHHOM NPaKTUKe N3BECTHbI KaK «BEHTU/IbHbIE Pa3PALHUKN» 1
«HeNnHelHble orpaHnynTenyn nepeHanpsaxerunii (OMH)». cyyeToMm pekoMeHAauni MexayHapoaHbIX CTaH4apToB
MexayHapoAHo anekTpoTexHnyeckoi kommuccum (MIK) n onbiTa akcnayaTauumn Takux annapaTos B BeAyLinx
NPOMbILL/IEHHO Pa3BUTbIX CTPaHax Mupa.

HacToAwwii ctaHgapT MoANMGULUMPOBAH NO OTHOLEHUIO K MPUMEHEHHOMY MeXAYHapOoAHOMY cTaHaapTy
M3K 60099-5:2000 «Pa3psgHukn. Yactb 5. PekomeHgauun no BbI6GOpy M nMpuMeHeHuo». HecmoTps Ha To,
4YTO B HACTOSILLEM CTaHfapTe B OCHOBHOM COXpaHeHOo TeEXHMYecKoe cofepxaHue, oHako N3MeHEeHO HanmMmeHoBa-
HWe. BK/II0YEHbl HEKOTOPble TEPMUHONOTMYECKMNE CTaTbW, NPOBEAEHbI AOMOMHEHNA N U3MEHEHUSA TEXHUYECKOTO
xapakrepa.

B kauecTBe f0ONONHUTENbHbLIX NpunoxeHnii 4A. b n 1B B HacToOAWMA cTaHAapT BKAOYEHbl OTAENbHbIE
NONOXEHUA N3 MexXAyHapoAHblIX cTaHfapToB M3K 60071-1:2006. MOK 60071-2:1996 1 MOK 60099-3:1990
COOTBETCTBEHHO, Ha KOTOPbIE AlaHbl HOPMATUBHbIE CChISIKM B MPUMEHEHHOM MeXAYyHapoAHOM cTaHfapTe, HO KOTO-
pble He NPUHATHLI B KA4YeCTBE HaLMOHabHbIX CTaHAapToB Poccuiickoin degepaunu.

B TekcTe cTaHAapTa Takue NoNoXeHus BblAeeHbl OANHOYHOV BEPTUKAIbHOW NMHWEN, pacnosioXeHHO cne-
Ba OT TeKcTa, a MHopmaLusa o0 TOM. YTO fJlaHHOE NOM0XEHNE 3aMeHsAeT CCbl/IKY Ha MeXAyHapoAHblli cTaHaapT,
npusegeHa B BUAE NpMMeYaHus, 3ak/lOYEHHOro B pamky M3 TOHKUX MUHWIA M pa3MeLLeHHOro nocnae 3Toro
NOIOXEHNS.

[onofHMTEeNbHbIE MO OTHOLLEHWNIO K MEeXAYyHapoAHOMY CTaHAapTy NOIOXEHUS BblAe/eHbl OAVHOYHOV BepTUu-
KanbHOWN NUHWEN, pacnosioXeHHOl cnpasa OT TeKCTa, a 40N0NHUTE IbHbIe CN0Ba, hpasbl — nogvyepkmBaHnem
CMJIOLWHOW ropn30HTaNbHOM IMHNENR.

C yuyeTOM C/IOXKMBLUEKCS 0TEYEeCTBEHHON NpaKTUKN aKCcMyaTaum paccMaTpuBaeMbiX B MEXAYHAPOAHOM
cTaHgapTe annapaTtoB 3aliuTbl OT NepeHanpsXeHnin NnpoBeeHbl U3MEHEeHUs oTAeNbHbIX ppas (CNoB, 3HaYeHul
nokasatenei), KOTopble Bbl4eNeHbl B TEKCTE KYPCMBOM. BHECeHMe yKa3aHHbIX TEXHUYECKNUX OTK/IOHEHWI Hanpas-
JIeHO Ha y4yeT 06bekTa 1 acnekTa cTaHfapTusauun, xapakTepHbix nsa Poccuiickoit ®egepauun. NHdopmauus oo
OTEeYeCTBEHHbIX fOKyMeHTax npusegeHa B npuaoxeHun ar.

CTaHpapT COAepXuUT pekoMeHaauuu, a cnefosaTtesnbHo, NpeAcTaBnseT co60li BCnoMoraTebHblli JOKYMEHT,
nosie3Hbll Npu BbIGOpe 1 3KCnayaTaLmnmn Kak y)xe 4aBHO UCNOMb3YeMblX A5 3alUTbl OT MepeHanpsaxXeHUin BeH-
TUNbHbIX PA3PALHUKOB, TaK U NPULLIEALINX UM HA CMEHY HEeTMHEHbIX OrpaHnunTeneii nepeHanpsxeHunii, npegHas-
HaYeHHbIX 4719 06 beKTOB 3/1IEKTPO3HEPTETUKN N 3NEKTPOCHABXEHNSA NPOMbILLIEHHBIX NPeANPUATUIA.

AnnapaTbl 3alNUTbl OT NepeHanpsHKeHni, Ha KOTopble pacnpocTpaHaeTCcs HacTosAWMiA cTaH4apT, B oTeve-
CTBEHHOW NPaKTUKO. Kak NpaBunio, NPMMEHSAIOT B 3/1€KTPOYCTaHOBKaxX NepeMeHHOro Toka HanpshxeHnem 3 kB 1
BblLLE.
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HALULMWOHANBbBHBLMN CTAHOLAPT POCCUMNCKOW OSOELEPALUM

PA3PALHVKN BEHTUNbHBIE N OTPAHUYNTENN MEPEHAMPAXEHWIA
HENWHENHBLIE ANA 3NEKTPOYCTAHOBOK
NMEPEMEHHOTIO TOKA
HA HANPAXEHWE ot 3 go 750 kB

YacTtb 5
PekomeHgaunn no BbIGOPY M NPUMEHEHMIO

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

[ata BBegeHns — 2011 — 01— 01

1 O6nacTb NPUMEHEHNs

HacTosawwnii ctaHgapT pacnpocTpaHsieTcs Ha BeHTU/bHble paspsaaHuKK (danee — PB) 1 HenuHeliHble orpa-
HU4MTenn nepeHanpsxeHnin (ganee — ONH) n ycTaHaBNMBaeT MeTOANKY UX BbIGOpa 1 NPUMEHEHNA ANSA OrpaHu-
YeHUs TPO30BbIX Y KOMMYTALMOHHBIX NepeHanpsHXKeHU Ha 3/1eKTpoo6opyA0BaHNY NEPEMEHHOI0 Toka HanpshXeHu-
em oT 340 750 kB.

CTaHgapT MOXeT 6biTb Takke npumeHeH kK PB 1 OMH. npegHa3HayeHHbIM 411 paboTbl B yC0BUSIX, OT/INY-
HbIX OT YC/T0BWIA, yKa3aHHbIX B HACTOSLLEM CTaHAapTe, eC/iN U3roTOBUTEIeM 1 NOTPebuTenemM cornacoBaHbl COOT-
BETCTBYIOLLME cnelnanbHble JONONHUTENbHbIE TpeboBaHuUS.

PekoMeHfaLMm HacToALEero cTaHAapTa MoryT 6bITb KOHKPETU3MPOBaHbI U [LONO/THEHbI B TEXHUYECKUX YCNO0-
BUAX. TEXHUYECKNX TPeboBaHUAX 1 PYKOBOACTBAX N0 3KCnayartaluu, CornacoBaHHbIX U3rotoBuTenemM n notpedum-
Tenem.

2 HopmaTuBHble CCbIIKN

B HacToflem cTaHAapTe UCNO/Ib30BaHbl HOPMATKBHbIE CChIJIKW Ha crefytolme ctaHgapTbl:

FOCT P 1.5— 2004 CtaHgapTtusaumusa B Poccuiickoit depepaymm. CTaHAapTbl HaUMoOHanbHble Poccuiickoli
depepauun. MNMpaBuna NOCTPOEHMUSA, U3/T0XKEHUA, 0POPMAIEHNS N 0BO3HAYEHNA

FOCT P 52725 — 2007 OrpaHuuntenu nepeHanpsXXeHnin HeNnHenHble 4NA 3/1IeKTPOYCTaHOBOK NEPEMEHHOT0
ToKa HanpshkeHunem oT 3 Ao 750 kB. O6wume TexHuuyeckue ycnosusa (M3K60099-4:2006 Pa3psaaHUKM 4N 3aLWUTbl
0T nepeHanpshkeHuid. YacTb 4. OKCMAHO-Me T aninyeckme paspsaHuky 6e3 NCKPOBbIX MPOMEXY TKOB A/14 3aLL -
Tl 0T NepeHanpsxeHunii B cucTeMax nepeMeHHoro Toka». NEQ)

FOCT 1516.3 — 96 DnekTpoobopyAoBaHNe NnepeMeHHOro Toka Ha HanpsxeHns oT 1 g0 750 kB. Tpeb6oBaHus
K anekTpuyeckoit npouHoctn nsonsuyun (MK 60071-1:2006 «KoopanHauma nsonauuun. YacTbe 1 Onpegenexus,
npuHUMNbI 1 npasuna». NEQ)

FOCT 9920 — 89 (MOK 815 — 86, MOK 694— 80) D/1eKTpOyCTaHOBKM MEPEMEHHOr0 TOKa Ha Hanpsxe-
Hve oT 3 40 750 kB. [nnHa nyTu yTeukun BHelwHeli nsonsayun (M3K60815:1986 «M3019TOpPbI BbICOKOrO HaMNps-
XeHnsa Ans paboTbl B 3arpsi3HEHHbIX YCNoBUsiX. Bbibop 1 onpegeneHne pasmepoB». NEQ: M3K 60694:1980
«AnnapaTypaKoMMyTauMoHHasa nyCcTpPOCTBa YNpaBfeHUss BbICOKOr0 HanpskeHus. O6une TexHu4eckne
TpeboBaHus, BKIlOYaeMmble B cTaHaapTbi». NEQ)

FOCT 10390 — 86 OnekTpoobopyaoBaHne Ha HanpshkeHue cBbiwe 3 KB. MeToAbl NCNbITAHUI BHELLHEN
130/1ALMN B 3arpsis3HeHHoM cocTosiHun (M3OK60507:1991 «3019TOpbl BbICOKOIO HAMPSHXKEHUS NEPEMEHHOI0 TOKa.
MeTopabl NCNbITaHuii B yCN0BUSIX MCKYCCTBEHHOIO 3ar psisHeHusi». NEQ)

M3paHve oduumnansHoe
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FOCT 16357 — 83 Pa3psagHUNKN BEHTU/IbHbIE NEePEMEHHOr0 TOKa HA HOMUHa/IbHble HanpsXXeHuns ot 3,8 Ao
600 kB. O6wwme TexHuueckne ycnosus (MIK 60099-1:1999 «Pa3psagHvkn Ans 3alUTbl 0T NepeHanpsHKeHunii.
YacTb 1 MckpoBble 3alUTHbIE pa3psaAHUKN C HEMIMHERHBIMW pe3nCcTopamn 418 CUCTEM NEPEMEHHOIO TOKa».

NEQ)

MpumeuvaHune — [pu NONb30BAHNM HACTOSLMM CTAHAAPTOM LE/1eco06pasHo NpoBepuTb AeicTBue
CCbI/IOYHbIX CTaHAAPTOB B MH(OPMALMOHHOW cuCTeMe 06LLero nosb30BaHusi — Ha odMumansHOM caiite defepanbHo-
O areHTCTBA N0 TEXHUYECKOMY PEry/iMpoBaHuio U MeTPOJIOriu B CETU VIHTEPHET M/IM MO €XEro4HO U34aBaeMoMy MHPOP-
MaLMOHHOMY yKasaTento «HauuoHafbHble CTaH4apTbl», KOTOPbI ONy6/MMKOBaH MO COCTOSIHUIO HA 1 siHBapsi TekyLiero
ro4a, U Mo COOTBETCTBYIOLMM EXEMECAYHO M34ABAEMbIM UH(DOPMALMOHHLIM yKa3aTesisiM, 0ny6/IMKOBAHHbIM B TEKyLLEeM
rogy. ECin ccbIfioYHbI cTaH4apT 3aMeHeH (M3MeHeH), TO NPU Nosb30BaHUM HACTOSILLUM CTaHAapTOM cledyeT pyKoBOA-
CTBOBATLCS 3AMEHSIOLMX» (M3MEHEHHBIX») CTAHAAPTOM. EC/IM CCbISIOUHBIA CTAHAAPT OTMEHEeH 6e3 3aMeHbl, TO MOJIoXKe-
HUe, B KOTOPOM flaHa CCblJIKa Ha Hero, NPUMEeHSIeTCS B YacTu, He 3aTparuBaiolLeil 3Ty CCbKy.

3 TepMUHbI U onpeaeneHns

B HacToAwem cTaHfapTe npuMeHeHbl TepMuHbl Mo FTOCT P 52725. TOCT 1516.3 uTOCT 16357, a Takxe
cneayulime TepMUHbI C COOTBETCTBYHOLLMMUN ONpeaeneHnamu:

3.1 nponyckHas cNOCOBHOCTb BEHTUNbHOIO paspAagHuka: Cnoco6HOCTb BEHTULHOIO paspsgHuKka
BblAepXuBaTb 6e3 noBpexaeHuii 20 No6bIX TOKOBbIX Bo3aeicTBuii no FTOCT 16357 (nognyHkT 3.1.11).

3.2 knacc NPOMNYCKHOW CNOCOGHOCTU HENMHEWHOro orpaHMunTens nepeHanpsxeHunii: O6o3Ha-
yaemas B cooTBeTcTBMM ¢ TOCT P 52725 (Tabnuua 1) yndpamm 1.2.3.4 15 cnoco6HOCTb HEIMHEAHOTO OrpaHun-
ynTena nepeHanpsXxeHuii BbigepxuBaTb 6€3 noBpexaeHunii 18 UMNynbCOB TOKa NPONYCKHOM CNOCOBHOCTM NO
FOCT P 52725 (nyHKT 3.25).

3.3 TOK B3pbIBO6E30MNACHOCTN HENWHEWHOro orpaHMuMTensa nepeHanpsxeHuwii: MakcumanbHoe
feicTBylollee 3HavyeHWe ycCTaHOBMBLUErocs 60/bLWIOrO0 TOKA KOPOTKOrO 3aMblkaHWA B COOTBETCTBUU C
FOCT P 52725 (noanyHKT 6.4.10), npu KOTOPOM He/IMHEWHbIN orpaHnunTenb NnepeHanpsHXeHnin el e coxpaHsaeT
B3pbleo6e3onacHocTb No FOCT P 52725 (nyHKT 3.34).

MpumeyaHune — OcTajibHble TEPMUHBI U UX ONpPefesieHna NpuBeeHsl B npunoxeHun [A.
4 O6wme NoNoxeHms

41 O6wmne NPUHUNNBLI NPUMEHEHUA BEHTUNbHbLIX Pa3spsAfHUKOB U HeNIMHEeWHbIX orpaHnyntenei
nepeHanpsXeHuni

FOCT 1516.3 ycTaHaBnuBaeT UCMbITaTe/bHbIe HANPSHXKEHNUA AN Tpex Anana3oHoB K1acCoB HanpsxeHns
3/1eKTPO06opyA0BaHNSA:

- AvanasoH |: oT 180 35 KB BKAOUMTENBLHO:

- avanasoH ll: o 110 g0 220 KB BKIUNTENBHO:

- ananasoH lll: o1 330 go 750 KB BKMOUNT €/BbHO.

[na ceTei Anana3oHos | n 1. cogepxalimx BO34yLWHbIE IMHUN, OCHOBHYI0 ONacHOCTb ANA 060pyA0BaHUA
npeAcTaBnsAloT MHAYKTUPOBAaHHbIE N NMPAMbIE Yapbl MO/THUW B NOAK/NOYEHHbIE BO3AYLLIHbIE IMHNN. B KabenbHbIX
CeTAX, He CBA3aHHbIX C BO3YLWHbLIMU JIMHUAMU, Hanbosiee BEPOATHbLI NepeHanpsXeHus, 06ycioBeHHbIE NOBPEeX-
AEHNAMU AN KOMMYTaLMOHHBbIMY onepauusaMu. B peakux cnyyasx, 0gHako, MOryT Takke BO3HUKHYTb NepeHanps-
XEHUA. UHAYKTUPOBaHHble MONHWel. B ceTax AvanasoHa lll, B gononHeHne k paktopam guanasoHe | u i,
CTaHOBATCA 3HAYVMbIMN KOMMYTALMOHHbIE NepeHanpsxeHus. NepeHanps>xeHns MOryT Bbl3blBaTb NEPEKPbLITUA U
cepbe3Hble NOBPeXAeHNs 060pyA0BaHNSA W. Takum 06pa3om, nogBepratb 3/1eKTpocHabxeHne notpebuTeneii onac-
HOCTW npepbliBaHna. Heo6xo4MMOo NPOTUBOCTOATL 3TOMY NyTeM COOTBETCTBYOLW el koopanHauun PB n OMNH ¢
nsonsauueit. Moatomy, ecsim ecTb BEPOATHOCTb IPO30BbIX UM BbICOKUX KOMMYTAaLMOHHbIX NepeHanpsxeHuil, koTo-
pble MOryT 6bITb ONacHbIMK AN51 060pyA0BaHus, pekomeHgyeTcs ucnonb3osatb PB (OIMH).

31n PB (OMNH) gonxHbl npeactaBnATh Co60l YacTb CeTH, OTBeYalLylo 3a ee HagexHocTb. PB (OlH)
NPOEKTUPYIOT TaK. YTOObI BblAEPXMNBATb HAMPSXXEHUS U COOTBETCTBYIOLLME TOKM Yepes HUX C OCTATOUYHO BblCOKON
BEPOATHOCTBIO C yYeTOM 3arpAa3HeHnii n Apyrux so3gencTseunii B mecTte yctaHosku PB (OMH). MNepeyeHb Hanpsaxe-
HWIA U NepeHanpsHKeHnii, eic T BYIOLLIMX B KaX/AOV ceTw, NpUBeAeH B NpuioxeHun A:

- pabouee HanpsxeHue.

- KBa3ncTaLMOHaPHbIO NepeHanpsxXeHns:
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- NepeHanpsXeHuns ¢ NosIorMm POHTOM;

- NepeHanpsXXeHus ¢ KPyTbiM (OPOHTOM, —
rae nepeHanpshkeHns ¢ NosIorum YPOHTOM, 06YCNOBEHHbIE KOMMYTaLUUAMMK, NPeACTaBASAIT 0CO6YI0 BaXHOCTb
ana PB (OTH), 3awuuwatowmx obopynosaHne, oTHocaweecs k gnanasony lll.

Kak npaBuno, Tpe6oBaHns nyyliei 3awmutsl 060py40BaHUSA U BbICOKOrO HOMUHA/ILHOTO HanpsxeHusa PB
(ONH) B3anmHO npoTMBOpeunBLl. MoaTomy BbiGop nogxoaswero PB (OMH) npeacTtasnsiet co6oit npoyecc onTu-
Mu3aLuun, npu KOTOPOM HE06X0AMMO paccMaTpusBaTb 60/1bLIOE YAC/IO NapameTpoB ceTu 1 06opyAoBaHus.

OMNH Hanbonee ahPekTUBHbI B CETSAX C 3a3E€M/IEHHbIMU HEATPansaMM, NOCKOJIbKY OHU NO3BO/AIOT OCYyLe-
CTBUTb HaWU/YyULIYI0 3alUTY OT NepeHanpsxeHunii ¢ nonorum poHToM. B HacToslee BpeMs annaparbl JaHHOro
TUMa WVpPOoKO NpeAcTaB/eHbl B 3TUX CETAX, NpuyeM npuMeHerune PB (OMH) ana Takux ceTeii nMeeT TEHAEHLMIO K
npenmyL,ecTseHHoMy ncnosib3osaHuio OMH. B HEKOTOPbIX CETAX C U30/IMPOBAHHLIMN U PE30HaHCHO-3a3eM/1eH-
HbIMU HelTpanamu, efe KBasucTalunoHapHble nepeHanpsXXeHns BCneAcTBUE 3amMblkaHa Ha 3eMto 601ee NpoAo-
XWUTENbHbI. MOTYT 6bITb NPEANOYTUTENIbHbIMU PB. ecnun TpebyloTcsA HU3KMe 3aLlUTHbIE YPOBHU. HecMoTps Ha To.
4YTO cyljecTByoumne PB TpaguLUMOHHO NPUMEHSAIOT BO BCEX AManasoHax HanpsXXeHus, npuMmeHeHne PB moxeTt
6bITh HAMGONEE ONpaBaaHo A5 ceTeli AnanasoHa .

4.2 Obwaa mMeToauMka Bbl6opa BEHTU/bHbLIX Pa3psAAHUKOB W HeNUHelHbIX orpaHuuntenei
nepeHanpaxeHuit

[na Beibopa PB unu OMNH pekomeHayeTca criefyowas ntrepaynoHHas MeToguka, nokasaHHas Ha CTpyK-
TYpHOIi CXeme pucyHka 1. B COOTBETCTBMM C KOTOPOI BbIMOTHAT ceyoLne AeicTBms:

- onpegensaioT Hanbonbllee ANUTENLHO fonycTHMOoe paboyee HanpsixeHne PB (OMH) B 3aBMCUMOCTU OT
Hanbonbwero paboyero HanpsHXXeHUs ceTu,

-onpeaensanT HOMUHabHoe HanpsxeHue PB (OMH) B 3aBUCMMOCTU OT KBasuCTaLMOHAPHbLIX nepeHa-
NPsXeHui;

- OL,eHMBAIOT aMNINTY /bl U BEPOATHOCTY OXUAAEMbIX [PO30BbIX pa3psaAHbIX TOKoB Yyepe3 PB (OlH), onpe-
AensoT TpeboBaHus K paspafHbIM HANPSHKEHNAM TMHUN 3n1eKTponepeAayn n BblGUpaT HOMUHANbHbIA pa3psas-
HbIii TOK, 3HaYeHne UMNynbCca 60/bLIOT0 ToKa, MPOMYCKHY CNOoCO6HOCTL UK KacC yCTOoRYMBOCTH PB 1 TOK
nponyctotoii cnocobHocTr OMH.

NMpumeyaHne — ECAM HeOBGXOAWMbI 3HAYEHWS UMMYNbCA GOMbBLIOFO TOKA, OT/IMYHbIE OT CTaHAAPTU30-
BaHHbIX 3HaueHuii B cooTBeTCTBUM ¢ FTOCT P 52725 (NOANyHKT 6.2.5), 3T 3HaueHusi crnefyeT BbiGuMpaTb B COOTBET-
CTBUM C TPO30BbIM Pa3psiiHbIM TOKOM W MPOMYCKHOW CMOCOGHOCTbLIO;

- BbIGUpatoT KaTeropuo B3pbiBo6e3onacHoCcTy PB unm ToKB3pbiBO6e301acHOCT N OMH;

- Bbl6upatoT PB (OMMH), KOTOPbI YA0BIETBOPSIET BbileyKa3aHHbIM TPe60BaHUSAM;

- onpegensaioT 3awnTHble xapaktepucTuku PB (OMNMH) npn rpo30BbIX M KOMMYTaLMOHHbLIX UMY IbCax:

- pacnonaratoT PB (OMH) kak MOXHO 6amxe K 3awuu,aeMomMy 060pya0BaHuio;

- onpefensanT KOOpAMHALNOHHOE BbilepXNBaAEMOE HaNpPsHXXeHne 3aLimuLaemMoro o6opy/oBaHns nNpm KoM-
MYTaLMOHHOM UMMYNbCE, YUNTbIBAA NpefcTaBUTESIbHbIE MepeHanpsXXeHUs ¢ NoNorMM (pPoHTOM 1 KoHUrypa-
Lo ceTu:

-onpefensoT KOOPAMHALMOHHOE BblJepXMBaeMoe HanpsheHune 3alyumiiaeMoro o6opygosaHms npm rposo-
BOM MMMY/bCe, paccmaTpuBas:

- NpeAcTaBUTE IbHYIO NafaloLLyto BOSIHY TPO30BOTr0 NepeHanpsXeHus, onpejensemMyo nosejeHnem sos-
AYWHON NHMK, coefuHeHHol ¢ PB (OMH). npu ygape MOMHWUU 1 NnpreMaemMoil HOpMOWi NOBPeXAeHUit 3almua-
emoro o6opygoBaHus,

- CXeMy nojcraHuum,

- pacctosiHne mexay PB (OMH) n 3awmwaembim ob6opygoBaHnem:

-onpeAensT HOPMUPOBAaHHbIV YPOBEHb M30/1ALUN 060PYA0BaHNA, NPUBEAEHHbIN B NpuioxeHnn JA.

-ecnu TpebyeTcs 60/1ee HU3KMI1 ypoBeHb 13015LMM 060pyA0BaHNA, TO paccmaTpuBaloT 601ee H1U3Koe Hau-
60nblUee AIMTeNbHO A0NYCTMOe pabeHee HanpsxeHne, 6os1ee HU3Koe HOMUHaNbHOE HanpskeHue, 6onee Bbl-
COKMIA HOMWHaNbHbIA pa3psfHbIA TOK, 601ee BbICOKWI knacc NPOMYCKHOM CMOCOBHOCTW, APYTY0 KOHCTPYKLWIO
PB (OMH) nnn ymeHblueHHOe paccTosHue mexay PB (OMH) n 3awmiuaemMbiM 06BbEKTOM.

MpumeyaHune — bonee HU3koe Hanbonbluee ANNTENbHO AONyCcTU/loe paboyee HanpsxeHne unu Gonee
HU3KOE HOMMHA/IbHOE HanpsXeHue [NOXEeT CHU3UTb 3KCnayaTaluMoHHY HajexHocTb PB (OMMH).

[eTanu aToli nTepaLMoOHHON METOAMNKN N3/TOXKEHBI B pa3genax5,6 n7.
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PucyHok 1 — CTpykTypHasi cxema Bbl6opa PB (OMH)



FOCT P 53735.5— 2009

4.3 CoxpaHeHne paboToCNOCOGHOCTN BEHTU/IBbHbLIX PA3pAAHUKOB U HENUHEVHbBIX OrpaHnunTeneii
nepeHanpsXXeHnii Npu 3arpsA3HeHUN MNOKPbILL ek

3arpsisHeHune nokpsbiLku PB (OMNH) MoxeT Bbi3BaTb NepeKpbiTUE WK NOBbILLEHWE TeMnepaTypbl KOMMNOHEH-
TOB. BblpaBHUBaKLWMX HanpsxxeHne B PB. n 60nbLlwoi pocT TemnepaTypbl Bapuctopos B OMNMH. YTo6bl npegoTepa-
TUTb NoBpexaeHns PB (OMH) B paiioHax c 3arpssHeHnem, cnegyet Bbl6rpatb PB (OMNMH). cnoco6Hble BblAepXK-
BaTb COOTBETCTBYIOLLME YCNOBUA 3arpA3HeHns. HecMOoTps Ha TO. 4To faHHoe TpeboBaHue He yCTaHOB/IEHO ABHO B
FOCT 16357 n TOCT P 52725. PB n OlNMH. ncnonb3yemMmble B HOPMasbHbIX YCNOBUAX 3KCnnyaTaunmn, 4OKHbI
BblepXMnBaTb CpefHUe BO3AeCTBUSA 3arpsi3HeHNsl, COOTBETCTBYOLW e CTENeHn 3arpasHenus Il (cm. npunoxe-
Hue 1B). Ecnu palioH yctaHoBky PB (OMNH) noagsepxeH 6051ee CUNbHOMY 3arpsi3HeHUt0, 3TO MOXeT Hebnaronpu-
ATHO NOBMNATH Ha ucnosiHeHne PB (ONMH) cBonx dhyHKUnit. Ecnu B cunbHO (CTeneHb 3arpasHeruns ) nam ouexb
cunbHO (CTeneHb 3arpsisHeHns V) 3arpsisHeHHbIX paiioHax ucnonb3yT PB (OMH) HeafeKkBaTHOW KOHCTPYKLUK,
3thbhekTUBHON B NnpeaynpexaeHnmn cnydaes, ykasaHHbIX Bbille, 40NYyCKaeTCs NPOBOAUTbL NEPUOANYECKYIO YNCTKY
NN CMasky.

Ecnv npegnonaraetcs o6mbiB PB (OMNH) nog HanpsxeHuem, Heobxoammo, 4tobbl PB (OMH) 66111 cnpoek-
TUPOBaHbI C y4eTOM TakKuX yC/I0BUIA aKkcnayaTauuu.

5 BeHTW/bHble pa3pagHuky B cootBeTcTBUM ¢ TOCT 16357

5.1 XapaKTepucTukn BEHTUNbHbIX pa3pAagHUKOB

5.1.1 O6wue NonoXeHNS

KOCHOBHbIM XapakTepucTnkam PB OTHOCATCA UX HOMUHANIbHOE HanpsXeHue, NPOOGUBHOE HanpsxeHue,
HOMUHasIbHbIE pa3psafHble TOKN U OCTaloWUecs HanpsXXeHnsa npm aTuX Tokax.

3awuntHaa pyHKLMA XxapakTepusyeTcs NPOO6UBHLIMU HANPSXEHNAMY 418 (DPOHTA BOJTHbI TPO30BOr0 U. Npun
Heo6XxoAMMOCTU, KOMMYTALMOHHOTO UMMY/NLCOB, & Takke OCTaWMUMUCA HaNPSXXEHUAMU NMPU HOMUHA/IbHOM
paspsagHOM TOKe W. Korga Heo6xo4MMo, NPy ToKax KOMMYTaLMOHHOTO MMNyabca. 4na 4aHHOro HOMUHAaNbLHOTO
HanpsXeHus cyw,ecTByoT PB pasnnyHbiX TUNOB, a cnefoBaTesibHO, pasHble 3aWnTHbIe YPOBHMU.

K gononHuTenbHbIM Xapakrepuctukam PB, nognexalmm pacCMOTPEHUIO, OTHOCATCA A4NUTENBbHO AONYyCTU-
Moe pabouee HanpskeHue, NPONYCKHasA CNOCOBHOCT b UK KNacc ycTOoWYMBOCT M PB K AN TeNbHbIM UMMY/b-
caM TOKa, KaTeropus B3pbiIB06e30MacHOCTW. CNOCOGHOCTL BblAEPXNBATh 3arpsi3HEHUS, MPUTOLHOCTb K 06MbI-
BY MOJ, HanpshkeHnem u cneymanbHble MexaHu4yeckne kayecTsa.

5.1.2 HoMmuHanbHoe HanpsxeHue

HomMuHanbHoe HanpsxeHne — 3TO0 MakcuMasbHO AONYCTUMOE feiiCTBYIOLLEee 3HAaYeHNe HanpsXXeHnsa npo-
MbILJIEHHONM YacTOTbl MexAy BbiBogamu PB. npu KoTopom npegnonaraetca npaBuibHas ero pabora, kak ato
npeAnucaHo yCnoBUSAMU UCTIbITaHU. HOMUHaNbHOE HanpsixeHne UCnosib3yeTcsl B Ka4ecTBe KOHTPOJIbHOrO napa-
MeTpa ANA YCTaHOB/IEHNA paboumnx xapakTepucTuk.

MpumeyaHne — PB HekoTOpbIX TWUMOB, npefHasHavyeHHble 418 UCMONb30BaHNA B AnanasoHe lll, co3patoT
ANA raweHns Ayrn npu HanpskeHWsax NpPOMBbILLNEHHON 4YacToTbl 60see BbICOKMX, YEeM HOMUHaNbHOE HanpshxeHue.
OTO HanpshkeHue, Kak NpaBuio, Ha3blBAT «HaMPsXXeHWeM ralleHWs Mpu KBas3UCTaLMOHAPHbIX MepeHanpsxeHu-
ax». Mockonbky FTOCT 16357 He ycTaHaBNMBAaET UCMbITAHWA B LensxX rapaHTum npaBuibHO paboTel Takmx PB. ycnosus
npoBefieHNs WUCNbITAHUIA W NPUNOXEHWE HaNPsXeHWs [O0/KHbI ObiTb COr/lacoBaHbl MeXAy NoTpe6uTenem nu U3roto-
BUTENIEM.

B HEKOTOPbIX Cyyasx, HanpuMmep A9 UCNbITaHU B YCI0BUSAX 3arPA3HEHNS, fO/TKHO 6bITb U3BECTHO Mak-
cMManbHOe fieiicTBYlOLee 3HauYeHe HanpsXKeHNS NPOMbILLTIEHHOI YacTOTbl, KOTOPOE MOXET 6bITb ANINTENbHO
NPWIOXKEHO Mexay BbiBogamu PB. Ans PB. npefHasHavyeHHbIX 4158 WCMOAb30BaHMA B gnanasoHax | u ll. ato
HanpshxeHne MoXeT ObiTb PaBHO HOMUHa/ILHOMY HanpsxeHuto PB.

Ans PB BceTAX C M30/IMPOBaHHbLIMMN 1 PE30HAHCHO-3a3eMJ/IEHHBIMU HeWTpansMu B Te4eHne BCero nepuoga
UCMbITaHWIA B YC/TOBUAX 3arpA3HEHUS A0/KHO GbITh NPUTOXEHO ANUTENIbHOE HanpsXXeHne, paBHOE HOMUHAabHOMY
HanpsxeHuto PB. MNpu 3TOM, eC/i HOMUHa/IbHOE HanpsixeHue npesbillaeT Hanbonbllee paboyee HanpsxeHue
(mexay haszamu) ceTun, No cornalieHno Mexay notpebuTtenem v M3roToBuTesIeM B KaiecTBe UCMbITaTeIbHOro
HanpsXeHns BblbMpaloT nocnegHee.

[Onsa PB. npeaHa3Ha4YeHHbIX 415 MCNonb3oBaHua B AnanasoHe lll, oHo. kak npaBuno, Hwxke. na PB B ceTax
C 3a3eMJ/IeHHbIMY HeTpanamu ¢ Ko3adhMULMEHTOM 3aMblkaHNa Ha 3eMto Mexay 1.2 n 1.4 cHayana fOoJIKHO 6bITb
NPUNOXEHO UCMbITaTeNbHOE HanpsXxeHune, coctasnsawuee 0.75 — 0.8 (4158 KO3(hPULMEHTOB 3aMbIKAHUA Ha 3eM-
nto 1.33 1 1.25 cooTBETCTBEHHO) HOMUHANbLHOTO HanpsxeHna PB. nnn 0.87 (T. e. 1/1,15) ycTaHOB/EHHOrO ANN-
Te/lIbHO A0MYCTUMOro paboyero HanpshxeHns PB (OHO paBHO UM MeHbLIE, YeM HOMUHa/IbHOE HanpsixeHue PB),

5
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B 3aBWCHMOCTM OT TOTO, Kakoe MeHblle. [lanee 3HaYeHWe WUCMbITATeNIbHOTO HaNpsHKEHUs C nepepbiBamMmu yBenu-
yusaTA0 60s1€e BbICOKOTO 3HAaYeHUsl, COOTBETCTBYIOLLEr0, B MPUHLNME, HAMPSXKEHNIO KOPOTKOrO 3aMblKaHUs,
B TeyeHue 1— 2 ¢, a 3aTeM ObICTPO CHUXAKT 40 HaYaIbHOTO 3HAYEHWS.

MpumeuyaHune — [laHHOB NOMIOXEHNE 3aMeHAET CCbiIKy Ha MOK 60099-3 (pa3gen 6).

Mockonbky TOCT 16357 He ycTaHaB/MBaET UCMbITAHWIA B LLeNAX rapaHTUM MakCMMasibHOro AelicTByoLWero
3HaUYeHUs HanpsHKeHUsi NPOMBbILLJIEHHO) YacTOTbl, KOTOPOE MOXET 6bITh A/INTENLHO NPUTIOXKEHO MEXAY BbIBOAAMM
PB. npuemnemoe 3HayeHune [O0/HKHO 6blTb MOTYHEHO OT U3rOTOBUTENS.

5.1.3 3alWunTHble YPOBHU

3awmnTHbIM YpoBHEM PB npu rpo30BOM MMMY/IbCe CYMTAIOT HAMGOMbLUEe N3 CEAYIOLNX 3HAYEHNIA:

- Npo6UBHOE HanpsXeHne Npu cTaH4apTHOM rPO30BOM UMMYJSIbCE;

- ocTalleeca HanpsXXeHne NpM HOMMHaNBLHOM pa3psiAHOM TOKe.

NMpumeyaHune — Bcnyyae 3awnTbl 060pyAOBaHNS OT NepeHanpsbkeHuii ¢ KPyTbiM (OPOHTOM MpeAnosaraioT,
UTO BbligepXuBaemasi NPOYHOCTb NMPONUTAHHON Mac/oM W30MAUMKM TPaHCOPMAaTopoB, Mo KpaiHel mepe, Ha 15 %
6o/blle ee BbIAEPXKMBAEMON MPOYHOCTU NMPU MOJTHOM FPO30BOM MMMY/bCE AMSi NPOAO/HKUTENIbHOCTU HANPsSXEHNs
6051ee KOpOTKOiA, uem 3 MKc. CnefoBaTefibHO, MakCMMasibHble HanpsXeHusi, ycTaHoBNeHHble B TOCT 16357 (Tabnuupl
2—4) gns npo60os Ha PpPOHTE BOJSIHBI, HA 15 % BbIlE, YEM OHU Xe AN CTaHAAPTHOTO FPO30BOT0 UMMY/IbCA.

M3onsums apyrux TUNOB, Kak, Hanpumep, B U3MEpUTesNbHbIX TpaHcopmaTopax, kabenax Unu repmeTU3NPOBaH-
HbIX pacnpefenuTenbHbIX ycTpoiicTeax (TPY), MOXeT NMeTb pasnnuHbie BbliAepXVWBAEMble XapakTepucTvku, a npo-
6VBHOE HanpshkeHue Ha (PPOHTe BOJIHbI MOXeT NoTpe6oBaTh CrneLnanbHOro PaccMOTPEHUS.

3alnTHbI YPOBEHb MPU KOMMYTALMOHHOM MMMY/IbCE MPUMEHSIOT A5 3alUTbl 060pyA0BaHUSA OT NepeHa-
npsxeHnin c nonorum cpoHtToM. OH NpeacTaBnsaeT coboil Hanbonbluee N3 3Ha4eHW i NPOBUBHOIO HaNPSXKEHUS NpU
KOMMYTaLMOHHOM MMMYJIbCE 1 OCTaOLWEerocs HanpsXXeHnsa Npy KOMMyTaLUVOHHOM UMMy IbCe.

MpumeyvyaHune — Ecnn ana PB kakoro-nv6o Tvna npo6brvBHOE HanpshXeHne npy KOMMYTauMOHHOM UMMybCce
He M3BECTHO, BeCcbMa 6/13Kaf N0 cofepxaHnio MHPopMauna O HeEM MOXET ObiTb MoslyyeHa U3 NPO6UBHOrO Hanpsxe-
HWS NPOMBbILLIMIEHHOW 4acTOThbl.

5.1.4 HOMWHanNbHbI pa3paaHbIA TOK

3a HOMUHasIbHBIA pa3pagHbIil TOK NPUHUMAIOT aMnINTY4HOE 3HaYeHne nmnynbca, umetowero oopmy 8/20,
KOTOpOEe MCNoNb3YT AN knaccudmkauny PB. HOMUHaNbHbI paspsagHbiii TOK MCNONbL3YIOT TakXxe A5 Toro, YToob!
MHULMMPOBATbL CONPOBOXAALWUIA TOK B X04e paboynx UCMbITaAHNI N YCTAHOBUTL 3aLUTHbIA ypoBeHb PB npu
rPO30BbIX NepeHanpsXeHUsx.

5.1.5Knacc ycTONUYMBOCT M K ANNT €/1bHbIM UMMYNbCaM ToKa

Knacc ycTOWYMBOCTU K ANUTENBHLIM UMMNY/NbCaM TOKa 0603HAuYalT YWUC/IOM, COOTBETCTBYHOLLUM
cnocob6HocT PB mornowatb 3HEPruio npu paspsife AWHHbIX NMHUIA. BospacTalolwmne Homepa kiaccoB no
FOCT 16357 (Tabnuua 7) ykasblBalT Ha YBeTMUYNBAIOLLMECA HAMPSXKEHNA CETU U ANTNHY JINHUN, N CHUXaoLWwmecs
BOJIHOBOE COMPOTUB/EHNE U KO3 DULMNEHTLI NEepeHanPsXeHNN.

5.1.6 KaTeropusa B3pbiBo6e30nacHOCT

KaTeropuio B3pbiBo6€30Mactoc T o603HavaoT 6ykBoii (A. B. C. D unu E), cooTBeTCTBYHOL e CNoco6HO-
cTn PB BblgepxuBaTb Noc/e NOBPeXAeHNs TOKA BHYTPEHHNX KOPOTKNX 3aMblKaHWii 6€3 B3pbIBHOTO paspyLleHuns
nokpbIWkK cornacHo TOCT 16357 (nognyHkT 3.1.15).

5.1.7 BblgepxnBaemMble xapakTepucTnukn B YCNOBUAX 3arpA3HeHUA

[na PB. npegHa3HayeHHbIX A8 WCNONb30BaHUS B 3arpsA3HEHHbIX paiioHax co CTeneHsaMu 3arpssHe-
HuA Il n 1V, xapakTepuUCTUKN KOTOPbIX NpuBeAeHbl B NpuaoxeHun 6. He06X04MMO UCNbITaHNE B YCNOBUAX
3arpa3HeHns B COOTBETCTBUM NpunoxeHnem [B. V3 pe3ynbtaToB 3TOM0 UCMbITAHUA NONyYawT WHGOpMaLunio
0 MPOGUBHON xapakTepucTuke. XapakTepucTmka NepekpbiTUA MOKPbILWKM MOXET 6biTb MPOBEpeHa B COOTBET-
ctBumn ¢ FOCT 10390.

5.1.8 XapakTepucTukm o6MbiBa NoA4 HanpsKeHnem

MpumeHeHne 06MbIBa MO HaNpPsHxeHneM MoXxeT noTpeboBaTh cneunanbHO KOHCTPYKLUKN PB. a Takxe co-
OTBETCTBYIOLLUX UCTIBITAHUIA.

Mpu NpoeKkTUpoBaHUN 06MbIBOYHOT0 060pYA0BaHNSA AO/MKHBI 6bITb COBNIOAEHBbI CNeaytoLe TpeboBaHuUA:

-4,0/1KHa 6bITb UCNONb30BaHa BOAA CCOOTBETCTBYHOLWUM Ye/ibHbIM CONPOTUBIEHUEM;

-AaBneHne n KoHurypaumns consa Ao/MKHbI 6bITb TakuMu, 4TO6bI pa3psfHUK N0 BCE ANIMHE N OKPYXHOCTU
CMaumBascs Kak MOXHO 60/1ee paBHOMEPHO M OHOBPEMEHHO. [11151 3TOro He06X04MMO YUUTbIBATL MAKCUMaibHO
[ONYyCTUMYIO CKOPOCTb BETpa.
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5.2 Bbl6op ha3HblX BEHTUNbHbIX Pa3psiagHNKOB

5.2.1 HomwuHanbHOe HanpsxeHue

Kak npaBuno, Bbi6upatT PB. KOTOPbI 6bl BblAepXMBaa BO3AECTBNS, 00YCNOBNEHHbIE KBA3UCTaLMOHAPHbI-
MU NepeHanpaXeHnsaMun, NOABASALWNUMUCA B pe3ynibTate 04HO(a3HOro 3aMblKaHWs Ha 3eM/I0, Bbl3biBAKOLLEr0
noAbemM HanpsHKeHNa Ha HeNOBPEeXAEeHHbIX ha3ax B TO BpeMs, Koraa nponucxoanT cpabatbiBaHne PB Ha ofgHOW 13
3TuX has. Heob6xoaMMo paccmaTpuBaTh U Apyrue NpUUnHbI KBasncTaLMoHapHbIX NepeHanpsXeHnii, a 3a Hanps-
XEeHMe. Ha KOTopoe paccunTaH paspagHuk, crnefyeT NPUHUMATh HauBbICLLEe N3 3TUX NepeHanpsXXeHnii. B HekoTo-
pbIX CyYasix MOXeT 6bITb HE06XOAMMO PacCMOTPETb KBa3NCTaLMOHaPHbIE NepeHanpsaXeHus, BoO3HMKalwLline B
pesynbTarte 04HOBPEMEHHOr0 CBEPLUEHUS pasHbiX CO6bLITUI, HAaNpMMep BHe3anHoro cbpoca Harpysku u 3ambika-
HUA Ha 3eML0, MPUHMMAsA BO BHUMaHWe BEPOSATHOCTb UX NOABNEHNS.

Bo Bcex ciyyasx paccmaTpvBaloT caegytoLine NpuyinHbl KBa3ucTaLMoHapHbIX NepeHanpsxeHuit.

- 3aMblKaHuA Ha 3eM/0. 3T NepeHanpsHXeHns NposBAATCSA B 60MbLIOK YacTu ceTn. PykoBoacTBO No
onpegeneHunio aMnanTy KBasucTaumoHapHbIX NepeHanpsXxeHunin npuBefeHo B npuaoxeHun A. MpogonxutTenb-
HOCTb NepeHanpsXXeHnsa 3aBUCUT OT NPOAO/IKUTENTbHOCTU 3amblkaHuA (4,0 ero ycTpaHeHus). B ceTsax c 3a3eMeH-
HOIl HeliTpanblo OHa. kak NMpaBuo, He MpeBbllaeT 1 c. B ceTsAx ¢ pe30HaHCHO 3a3eMJ/IeHHON HellTpanbio ¢ aBToMa-
TUYECKUM YyCTPaHEeHUEM 3aMblKaHMA OHa. Kak npaBuo, He npesbiwaeT 10 ¢c. BceTax 6e3aBTomMaTUM4eckoro yctpa-
HEHWA 3aMblKaHUA Ha 3eMJ1I0 3Ta NPOAO/IXKUTENBHOCTb MOXET COCTaBNATb HECKO/bKO YaCoB;

- c6pocbl Harpysku. Mocne oTKIOYEHMSA HArpy3kn Bo3pacTaeT HanpshxeHne Ha cpaboTaslleM CUI0BOM Bbl-
KnKyaTese co CTOPOHbI UCTOUYHMKA NUTAHUA. AMNAUTYAa NepeHanpsXXeHns 3aBUCUT OT XapaKTepPUCTUK OTKTOYEH-
HOW Harpysku n 0T MOLLLHOCTW KOPOTKOTO 3aMblkaHUA nuTalrLiein nogeradymm. KesasuctaumoHapHble nepeHanps-
XXEHUSI UMEeloT 0CO6EHHO BbICOKME aMNIMTYAbl NOC/E MOSTHOTO cO6poca Harpyskn Ha reHepaTopHbIX TpaHcopmaTo-
pax B 3aBWCUMOCTU OT YC/IOBUI HAMaNTUUYNBaHNA Y NPEBbILEHNS HOPMaibHOM CKOpoCcTU. AMNANTYAa nepeHanps-
XEeHWN. BbI3BaHHbIX COPOCOM Harpysku, Kak npaBuio, n3ameHseTca B TeyeHne nux nepuoga geicteuns. MNMpu TOUHbIX
pacyetax He06X04MMO YUnTbIBATL MHOTO NapaMeTpoB.

B kayecTBe pyKOBOACTBA MOrYT GbITb MCMOMb30BaHbI CAeayolw e TUNUYHbIE 3HAYEHNS;

- BHEO60/bLWNX MO NPOTSHKEHHOCTU CETAX MNOJIHbIA COPOC Harpy3KkM MOXeT Bbi3BaTb NO4beM NepeHanpsxe-
HW1 hasa — 3emMns c aMNaIMTYyAoM, Kak NnpaBunao, Huxe 1.2 oTH. eq. MNpPoA0/HKNTENbHOCTL MepeHanpsaXxeHns 3asBu-
cuUT 0T cpabaTbiBaHWa annapaTypsbl, Perynvpyowen HanpsXXxeHne, 1 MoXeT AOCTUraTb HECKOIbKUX MUHYT;

- B NPOTSXEHHbIX CETAX NOC/Me NoSHOro cépoca Harpyskum amnanTyga nepeHanpsxeHus asa — 3emnsa
MoxeT gocturatb 1.5 0TH. ef. unu faxe 6onee B ciyyae nossneHus apexkra @eppaHtm unm pesoHanca. rfpo-
[OMKNTENbHOCTb NepeHanpsXXeHNin MoXeT COCTaBNATb HECKO/TbKO CEKYHA,;

- Npy c6poCe Harpysku reHepaTopHbIX TpaHCOPMaTOpPOB aMNINTYAbl KBa3UCTaLMOHAPHbIX NepeHanpsxe-
HWIA MOTyT gocTuratb 1.4 oTH. ed. 4N Typ6oreHepaTopoB 1 1.5 oTH. ef. ANs rmaporeHepaTopoBs. MpogonkuTenb-
HOCTb MepeHanpsxeHunii coctaBnseT NpMbAN3NTeNbLHO 3 C.

Ecnun nssecTHa BpeMeHHas 3aBUCUMOCTb aMNAnTyA, yA06HO NpeAcTaBNATbL NepeHanpsXXeHns B BUAe Kone-
6aHunil ¢ MakcMasnbHOl aMNANTYA0M NPOAO/MKNTEIbHOCTbLIO, PABHOV BPEMEHM, B Te4YeHNe KOTOPOro aMmnanTy bl
npesbiwanT 90 % MakCMMasbHOro 3Ha4YeHus.

B HekoTOpbIX CeTAX Heo6Xxo4MMO paccMaTpuBaTth cnegylolime cnyyvan KBasucTauMoOHapHbIX nepeHanps-
XKEHWA;

- pe3oHaHcHble 3h P ekTbl, HANPUMeEpP NPU 3apsAAKe ANTMHHbIX XO/TOCTbIX JIMHWI UKW NPU pe30HaHCcax Mexay
ceTamu;

- NoAbEM HaNpPsHKeHNA BAOb A/INHHBIX NUHWIA (3dhhekT DeppaHTh);

- TapMOHUYECcKMe nepeHanpsXXeHns, HanpuMep Npum KOMMyTaLn TpaHCchopMaTopoB;

-obpaTHOe NUTaHMe Yepes cBA3aHHble TpaHCcopMaTopHble 06MOTKUN, HanpumMep AByxTpaHcopmaTopHas
noAcTaHums ¢ obueli BTOPUYHOW LUMHOW BO BPEMS yCTPaHEHUS NOBPeXAeHUs nan ogHod asHoil kKommyTaumum
TpexdasHoro TpaHcgopmMarTopa C HeypaBHOBELLUEHHOW BTOPUYHOW HarpysKoii.

KBasncTaymoHapHble nepeHanpshxeHuns, obycnoBneHHble heppope3oHaHcamMm, He fO/MKHbI 6bITb CMOMb30-
BaHbl KaK OCHOBa A1 Bbi6opa PB. a f,o/XHbl 6bITb yCTPAHEHbI.

KomMbuHaumns Takux NPUYnH, Kak 3amMmblKaHue Ha 3eMJ/1t0 U COPOC Harpy3Kkun, MOXeT NpuBecTH K 60s1ee BbICO-
KMM 3HAQYeHUAM KBa3nCTaLMOHapPHbIX MepeHanpsaXeHuii, Yem B cnyvyae Bo3AeNcTBUS 0fHON U3 HUX. Korpa Takune
KOMGMHaLMN CYUNTAIOT 4OCTATOYHO BEPOATHBLIMU, NEPEHANPAXEHNS OT KaXKA0M NPUUYNHBI HE06X0AMMO CYMMUPO-
BaTb. yuMTbiBas Ae/iCTBUTE/IbHYIO KOH(hUTYpaLuio CeTw.

MpumeyaHuel — Bbi6Op HOMUHANLHOMO HanpshkeHUs PB, COOTBETCTBYIOLLEr0 MaKCUMarbHbIM KBa3ucTaum-
OHAPHbLIM MEPEHANPSHKEHNSIM CETN, OCHOBLIBAIOT HAa MPEANOIOKEHUN, YTO HANGO/bLLEE HAMPSHKEHUE CETU HE MOBbIWwa-
eTCsi NPU HOPMasIbHbLIX YC/IOBUSX 3KcnayaTauun. Ecnu umeeTcsi BEPOSTHOCTb MOSIB/IEHUSI aHOMasbHbIX HanpsKeHui
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ceTW, YyBenuuuBalolmx, TakuM o06pa3om, BepPOSITHOCTb cpabaTbiBaHWii PB B [aHHbIX YCNOBMAX, MOXeT cTaTb
Heobxo4MMbIM Ucnosb3oBaHne PB ¢ 60/1ee BbICOKUM HOMUHA/IbHbIM HanpsXeHWem, Hem TO. KOTOpoe 6bi10 PeKOMEH-
[l0BaHO BblILLe.

MpunmeyaHune 2 — Pabounme HanpskeHUs C yacToTamu, OTAUYHbIMK OT 50 nnam 60 Iy. moryT notpebosatb
cneunasnbHOro paccMOTPEHUSA NpU W3rOTOBAEHUW WMAWM 3KcnayaTauum PB u foMXHbI 6bITb NpegMeToM 06CYyXAeHNs
MeXAy U3rotoBuTeneMm u notpebutenem.

PB ans ceTell C U30/IMPOBAHHbLIMU MW PE30HAHCHO-3a3eM/IEHHbIMIU HeliTpansamu 6e3 aBTOMaTU4yeckoro
yCTPaHEeHUS 3aMblKaHWS Ha 3eM/I0 JO/IKHbI 6bITb CNOCOOHbLI BbIAEPXMNBATb HOMUHA/IbHOE HaNpsXXeHne Henpe-
PbIBHO, 4TO 06YC/I0B/IEHO BO3MOXHbLIM ANNTENBHBIM KBa3ucTaunonapHosiM nepeHanpsxeHnem. PB gna ceteit
C aBTOMaTUYECKUM YCTpPaHEHWEM 3aMblKaHUSA Ha 3eMJ/II0 AOJ/KHbI BblAEPXMBaTb MakCUMasibHOe HanpsaxeHne
thaza — 3emns ceTn. ATO yMEHbLUEHHOE 3HaYeHNEe MOXET 6bITb NOSTYYEHO OT U3rOTOBUTENS.

5.2.2 HoMWHanbHbLIN pa3psagHbIii TOK

5.2.2.1 ®aKTopbl, BNMAKOLWME HA TPO30Bble paspsAfHble TOKA

Kak npaBuno, Tokn PB. 06ycnoBneHHble pa3psigamm MOSHUN, MeHbLUe, YeM TOK MOJTHUK. B cnyyae npsambix
yAapoB B /IMHWM 6eryLime BO/IHbI pacnpoCTPaHATCA B NPOTMBOMO/OXHbLIX HaNpaBAeHUsax oT TOUkn yaapa. Mepe-
KpbITUE NNHEWHOW N30nauMmn co3gaeT napannenbHblil NyTb K 3eM/e, KOTOPbIi OTBOAWUT YacTb TOKa MOMHUK. B
cnyyae ypapoB B 60/1ee UueM 04uH NPOBOA UW NEPEKPbLITUS MexXay NpoBojgamMu MOryT cpaboTaTb 1 pacnpegenutb
mMexay coboi Tok gBa unn 6onee PB. Tonbko B cayvyae NpsIMOro ygapa ovyeHb 611M3ko k BBogy PB. rae ao
cpabaTtbiBaHUA PB He NpONCXOAUT HUKAKOrO NepekpbiTUA, paspsafHUK BbIHYXAEH NPONYyCTUTbL Yepes cebsa Hau-
60NbLINIA TOKyAapa MOTHUN, BEPOATHOCTb TAKOT0 C/lydast MOXEeT ObiTb 3HAYNTE/TIbHO CHUXEHA COOTBETCTBYHOLL el
3alunToi. Hhopmaumsa, kacarowasaca napaMeTpoB rpo030BOW BOMHbI, MOXeT 6bITb NONYyYeHa N3 06LLLMX NN Mec-
THbIX CTATUCTUYECKNX AaHHbIX. COOTHOLIEHNE MEXAY FPO30BbIMU BO/THAMU N pa3psifiHbiMu Tokamu PB MoxeT
6bITb MOSIY4EHO NYTEM PacyeTOB METOAOM Geryunx BosiH.

Bo3gyLlHble NMHUW MOTYT 6bITb 3aLiULLLEHbl OT NPSAMbIX YAAPOB MO/IHUM B NpOBOAA NyTEM UCMNOMb30BaHNA
3allMTHBIX TPOCOB («BO3AYyLWHAA 3eM/15»), KOTOpble pa3meLllalT Tak. YUTo6bl nepexsaTbiBaTh yAapbl MOJTHUW 1
HanpaBAATb TOK MOJIHAMN K 3eM/1€ N0 METa/I/IMYECKUM HalleHHbIM WY OMOPHbLIM KOHCTPYKUMUAM. TaMm. rae npuMeHs-
10T filepeBAHHbIE ONOPbI, 419 COeANHEHNA 3alUTHBIX TPOCOB C 3eMJ/1eli UCNONb3YHT NPOBOAHUKNA C HU3KUM CONPO-
TUB/IEHNEM.

Mpu ncnonb30BaHMN 3aUTHLIX TPOCOB UCKKYAKTCA NOYTU BCE NMPsAMbIe yaapbl B IMHEliHbIe NpoBoja.
Korga nponcxoauT Takoi npamoi yaap (NpopbiB 3awuTbl), NepekpbiTUE TIMHUN NOYTU HEU3HEXHO B CETU, OTHOCSH-
wevics k avanasoHam | u ll. Yncno 3awmiaowmx noBpexaeHunii n ux TAXecTb cneayeT peryiMpoBaTh YUC/IOM U
pacnonoxeHuem 3awmnTHbIX TPocoB. Korga yaap Mo/IHUM OKaH4YMBaeTCs Ha 3alUTHOM Tpoce, TOK MOJIHUKN OTBO-
ANTCA B 3€MJ1I0 N0 YCTPONCTBAM, COCTOALLUM 13 COeMHEHHbIX MPOBOAHMKOB. MOHOE CONPOTUBAEHNE NYTH TOKA,
BK/lOYAsi BOJTHOBOE COMPOTMB/IEHNE 3EM/IN, Bbi3biBAET HANPSXXEHHO Ha BEpXYy /IMHENHOW onopbl. YacTb 3TOro
HanpsHXeHusa npuxoauTcs Ha hasHblo NpoBoda. PasHuua mexay noTeHumanom ha3Horo nposoga 1 noTeHunanom
Bepxa onopsbl, npunaraemasn HenocpeacTBEHHO K IMHEHON N30NALUN, MOXET NPUBECTU K NePeEKPbLITUIO. Mepekpbl-
TWe 3TOro TUNa Ha3blBalOT 06PaTHLIM NepekpbITUeM. YacToTa NosiBNeHNA 06paTHbIX NepekpbITUiA perynupyercs
COOTBETCTBYOL UM BbIGOPOM N301ALUKN, NOALAEPXKAHNEM CONPOTUB/IEHUSA 3a3€MJ/IEHUSA OMOP Ha NPUEM/IEMOM
HU3KOM ypOoBHe, ob6ecrneyeHneM afekBaTHbIX MPOMEXYTKOB NPOBOA — Onopa, NpoBOA4 — 3alUTHbI/ TPOC 1 Npo-
BOJ — NPOBOA M NyTEM ONTUMMU3ALUN reOMeTpumn onop.

MeToAuKKN, aHaNOrMYHbIe NPUMEHAEMbIM A5 3alUTbl TNHWIA, MOTYT Takke 6bITb NPUMEHEHbI AN 3aLNTbl
nogcrtaHumii. MeToAbl 3alWnTbl NpedycMaTpuBatoT UCMOb30BaHWE NOABECHbIX 3@3€MJ/IEHHbIX TPOCOB, MeTanu-
YeCcKux MayT 1 MONIHNEOTBOA0B, NOAAEPXNBAEMbIX MOACTAHLNOHHBIMW ONopamMun. 3TU MeToAbl MOTYT ObITb NTPpUMe-
HEHbl B Pa3/IMYHbIX KOMOBUHALMAX.

B ycTaHOBKax, He 3aluLeHHbIX OT MPAMbIX YA4apPOB MOJTHUW, HANPUMeEpP Ha pacnpefennTesnbHbIX TPaHC-
hopmaTopax uan B MecTe NpucoeuHeHns kabensa Ha NMMHUAX C fepeBAHHbIMU 0Nopamu, Kak usonauus, Tak v PB
MOryT 6bITb NOABEPXKEHbI NPAMBIM yAapaMm, Bbl3blBaOLWLUM Ype3BblHaiHO BbiCOKME pa3psgHble Toku. Kak npasu-
N0. 3HAYEeHMA ToKa MOMTHUN N NpefCTaBUTENIbHOro Pa3psAHOro Toka CBA3aHbl C BEPOATHOCTLIO UX NOABMEHUS.

Llenb 3aWunTbl Npy €ee NpUMEHEeHNN Ha NOACTAHLMAX 3aKN0YaeTCA B CHUXEHNN PUCKa MOBPEXAEeHNA U305~
LM1 4,0 NPMEMIEMOTO YPOBHS. B HEKOTOPBIX CAyyYasax 3TO MOXET ObiTb AOCTUTHYTO 3alUTON TONbKO NOACTaH-
uuun. B gpyrux cnyyasx notpebyercs 3awmra BCex MMHUI, NOAXOAAWMX K NOACTaHLMN. 3awuTa NMHWUIA Ha cpaB-
HUTENIbHO KOPOTKOM PacCcTOSiHWM OT NoACTaHUUM AN NOACTAHLVOHHOM 3alUTbl paBHOLEHHA NOMHON 3awuTe
TNIVHUIA.

Mpu HaNMUYUKU XOPOLLO CNPOEKTUPOBAHHbIX CPeACTB 3aLnTbl, U30N1ALUN 1N 3a3eMNAIOLLNX CUCTEM BEPOAT-
HOCTb NPAMbIX y4apoB MO/IHUM B (ha3Hble NPoBOJa CYLeCTBEHHO YMEHbLUAETCA, @ 3HAYEHNE HANPSXEHUS, NPU-
NIOXXEHHOTO0 K M30/18UUKN B C/1yYaB yAapoB B 3alUTHY CUCTEMY, CHUXAETCA A0 3HAYEHU, MEHbLUNX YEM YPOBHHU
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nepekpbITMA. B pesynbtate CHMXAaTCA pa3psagHble TokM PB. 4TO NO3BOMSET OCYWEeCTBAATL N4y 3awuTy
060py0BaHNA M yMeHbLIATb HarpysKky Ha Hero.

5.2 2.2 BbI6op HOMWHAaNLHOTO Pa3psiAHOro Toka

Kak npaBnio, HOMUHaNbHbIN pa3psagHblil TOk PB BbiGUpaloT nocse pacCMoTpeHus:

- BXXHOCTU M CTENeHN NPOEeKTUPYyeMOii 3awuTbl. 3alUTHbIE YPOBHHU, 6asnpytomecs Ha 60/1ee BbICOKNX
aMnanTyge v KpyTU3He ToKa, yBe/IMunBatT HafeXHOoCTb 3aluThl;

- yncna NUHWIN, NOAKNI0YEHHbIX BO BpeMs cpabaTbiBaHns PB. BcneactBme oTpaxeHns 6erywmx BoAH Ha
paspsAHbIiA TOk PB BAKAIOT NnapannenbHo COeANHEHHbIE BOTHOBbIE COMPOTUBIEHNSA IMHNIA U kKabeneil;

- NNHeliHo n3onauun. Oxmagaemble rpo30Bble paspsfHble TOKWM PacTyT C yBeIMYeHnem INHeNHoN nsonsauum
(Hanpumep, NONHOCTLIO N30NMPOBAaHHbIE AepeBAHHbIE CTONObLI), NOKa yAap MOSTHUN He NPON30AAET HACTO/bKO
6/113K0 K paspsAaAHNKY, YTO BO/THOBOE COMPOTUBEHNE U U30/IALMA IMHUN HEe CMOTYT NOBAUATL Ha BonHy. Korga PB
MCMNO/b3YIOT Ha NOACTAHL MK, K KOTOPOI NoACOeANHEHBI IMHUN Ha AePeBAHHbIX ONOpax C He3a3eMJ/IeHHbIMY Tpa-
BepcamMu unu WTbipaMu N30NATOPOB, TOrAa, No KpaiHen mepe, oagHa onopa, ckopee BCero, NocneAHAs Ha 3ToW
NINHUK, [O/MKHA UMETb 3a3eMJ/IEHHbIe TPaBePChbl UMW WThIPU U HU3KOE CONPOTUBEHNE 3a3eMIeHns. B cnyyae
BbICOKMX COMPOTUB/IEHUNI 3a3eMIEHNSA [O/DKHbI ObITh 3a3€MJ/IEHbl HECKOJIbKO OMOP HA PACCTOAHUMN NPUGAN3NTENb-
HO NATW NPONETOB OT NOACTAHLUN,

- BEPOATHOCTYW NOAB/IEHUA 60N€ee BbICOKNX TOKOB OT yapoB MOMIHUW. AMNANTYAA rPO30BbIX TOKOB U3MEHSAET-
CA B LUMPOKOM AMnanasoHe 3HayeHui. JIMH1y B palioHax c BbICOKOM NIOTHOCTbIO yAapOB MOJTHUN B 3€MJTI0 UMEIOT
NOBbILIEHHYI0 BEPOATHOCTb Y4aPOB MOJIHUMW C BbICOKUMUW aMNANTyAamMu Toka;

- XapakTepucTuK NNHUW 1 OKpYXatoLLeil cpefibl CTOUYKN 3pEHUA NOABNEHUSA MOJTHUIA. [pO30Bble paspsaaHble
TOKMN U KPYTU3HbI NPeACTaBAAT CO60/ (YHKLUN MHTEHCUBHOCTU 06paTHbLIX NEPEKPbITUI N NPOPLIBOB 3aLLUThI
NUHUA (MNN MHTEHCUBHOCTU NEPEKPbITUA He3aL UL EeHHbIX IMHWI) Ha HEKOTOPOM OrpaHUYeHHOM PaccTOAHUU OT
nogctaHummn. bonee Bbicokne (601ee HU3KNE) UHTEHCUBHOCTU MOBPEXAEHUA yBENNUNBAIOT (YMEHbLIAKT) aMnau-
Tyly BEPOATHOIO rpO30BOro pa3psaHOro Toka u KpyTU3HY.

Anfa ctaHfgapTHbIX HOMUHAbHbIX pa3psagHbIX TOKOB B cooTBeTcTBUM ¢ TOCT 16357 npakTuka noarsepxgaert
[OCTUXEHNe A0CTaTOYHOM CTeNeHN 3aWnThl NpU COBNI0AEHNN CNefyoLWnX peKoMmeHaaumnii.

Awnana3sonsbl [ n 1l (o1 140 220 kB): 5 unn 10 KA

B ceTax gnana3oHos [ n [lno FTOCT 1516.3, rae nuHelHble pacctosHua Mmexay PB Heb6onbline (MeHee
5 km). PB Ha pacnpegenuTenbHbliX TpaHchopMmaTopax ¢ HOMUHaNbHbIM pa3pa4HbIM TOKOM 5 KA A0CTaTOYHO
HafexXHsbl, faxe Korga TpaHcopMaTtopbl NOACOAMHEHDbI K TMHUAM Ha lepPEBAHHbIX ONopax c He3azeM/IeEHHbIMY
Tpasepcamu.

B ceTsax KnaccoB HanpseHus 35 KB 1 HUXe PB ¢ HOMUHaNbHbLIM paspsafHbiM TOKOM 5 KA MOTyT 6bITb
[0CTaTOYHbIMM A4/151 PaliOHOB C HU3KOW MNIOTHOCTbIO YAapOB B 3eMJ/110 U 3(h(DEKTUBHO 3aLLMLLEHHbIMW MOAXOAALLLMN-
MU BO3AYLIHbIMU IMHUAMMN C HU3KUMU COMPOTUBAEHNAMUN PDYyHAAMEHTOB 0Nop. PB ¢ HOMUHA/IbHbIM pa3psiHbIM
TOKOM 10 KA MOTYT 6bITb TPeANOYTUTENbHBIMY A1 BaXHbIX YCTAHOBOK (HE06X0AMMbI ANA HAUNYULIEeR 3anThbl)
0C06€eHHO B paiioHax C BbICOKOI NIOTHOCTbIO YAapOB B 3€MJ1H0 U/IN BbICOKMMU CONPOTUBIEHUAMU 3EMIN.

B ceTsx knaccoB HanpsxeHns 110 KB u BbILLe, kak npaBunio, pekomeHayloTca PB ¢ HOMUHaNbHBIM paspsa-
HbIM TOKOM 10 KA.

OnanasoH Il (o1 330 go 750kB): 10 nunn 20 KA

[na ceTeii knacca HanpskeHns 330 kB. kak npaBwusio, focTaToyHbl PB ¢ HOMWHaNbHbIM paspsAHbIM
Tokom 10 KA.

Lna ceTeil kKnaccoB HanpsxeHus ceblwe 330 kKB moryT noTpe6oBaTbcA PB ¢ HOMUHAbHBLIM pa3psiiHbiM
TOKOM 20 KA.

5.2.3 Cnoco6HOCTb BblAepxuBaTb pa3pasbl 60NbWONK ANNTENBHOCTH

B ycTtaHoBKax, rge nogkntoyeHbl AINHHbIE TUHUN UAn kabenu, unn 6onbline emkoctTn PB fomxeH 6biTb
cnoco6eH BblAepXnBaTh paspsHbIi TOK U 3HEPruto, 06yCcn0BAEHHbIE KOMMYTALNOHHBIMU NepPeHanPsHXeHNAMN.
Moatomy ana PB ¢ HOMWHaNbHLIM pa3paHbIM TOKOM 10 KA TAXeN0ro pexuma A5 pasfinyHbiX Juana3oHoB
HanpsxeHunin cetn B cootTBeTcTBMM ¢ TOCT 16357 (noanyHKT 3.1.12) ycTaHOBNEHbI NapaMeTpbl UCNbITAHWUA, KOTO-
pble MpeAcTaBASAOT TUMNYHYIO SHEPTUI0 paccesHUs Yepes paspsagHuKM B paccMaTpuBaemoii cetu. PB Tsaxenoro
pexuma, Kak npaBuio, UCNosb3yT ANs 060opyaoBaHus ananasoHa lll. Ans o6opynoBaHus guanasoHos lu Il PB
TSAXENI0ro pexvmMa Ucnonb3yoT B cayyvae KpYnHbIX NOACTaHL Wi, Korga TpebyroTca HU3K1e 3alnTHbIe YPOBHU, Unu
B C/lyyae AJIMHHbIX BO3AYLHbIX TIMHWUIA, kabenel nam 6atapen KOHLEHCATOPOB, NOAKMOYEHHbIX K COOPHBIM LWIK-
HaMm. [lna Apyrux cnydyaes, HanpuMep Korga oTXoAslWne MHUN CpaBHUTENbHO KOpoTkue (MeHee 100 kM), Kak
npasunao, NCNonb3yT PB ¢ HOMUHaNIbHLIM pa3pAaaHbIM TOKOM 10 KA nerkoro pexvuma nnvm PB ¢ HOMUHaIbHbIM
pa3psanHbIM TOKOM 5 KA.
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5.2.3.1 PB 1axenoro pexuma

TpeboBaHus K ucnoitaHnam no FOCT 16357 (Tabnuua 7) oCHOBaHbI Ha pexume, BKYaLlwem B cebs pas-
ps4 NUHUK anekTponepefayun,  Ha HOMUHaNbHOM HanpsxeHun PB. paBHOM 1.4 0T HanbobLIEro HanpsHXXeHns
hasa — 3emns cetu.

Kak npaBwno, knacc yCTONYMBOCT U K AV TENbHBIM UMMY/IbCaM TOKa OCHOBaH Ha COOTBETCTBYHLLEM
HanpshxeHUn ceTun, Kak aTo ykazaHo B Tabnuue 1. OgHako, Korga xapakTepucTukm IMHUM 3aMeTHO OT/InYatTCsa OT
yKasaHHbIX B Tabnuvue 1, aHepruio, paccemsaemyto B PB B aKkcnyaTaLMOHHbIX yC0BUAX, HEOOXOAUMO CpaBHU-
BaTb C NO/ly4aeMoil BO BpeMS UCMbITaHUS, BbINMO/IHAEMOrO B COOTBETCTBMM C Tabanueit 1. B Taknx cnyvyasx peko-
MeHAyeTCs y4yeT 0CObbIX YC/OBUIA.

Tab6nunya 1— CsfA3b MexAy K1acCOM YCTONYMBOCTM K AANTE/bHbIM UMMNyAbcaM TOKa U xapaktepuctukamu
NVHUK anekTponepeayn
Knacc MpnbAnnTeNbHbIR MprbnusutensHas MpubnusntensHoe MpnbAn3nTeNbHbIA
ycToiunsocTu [ManasoH HamboMbLLMX A/mHa BOJIHOBOE KO3ChHULIMEHT
K annTenbHbli paboumx HaI'IpFI)KeHVII7I cetn. JINHAW, w conpoTtueneHne nepeHanpﬂmeHMﬁ
uMAynbcam ToKa kB NHWA. Om <omep )*
1 [o 245 Bkntou. 300 450 3.0
2 X 300 X 300 400 2.6
3 X 420 X 360 350 2.6
4 X 525 X 420 325 2.4
5 X 765 X 480 300 2,2

* Basoil 4N 3HAYEHUI B OTHOCUTESbHLIX E4UHNLAX CNYXWUT aMNIUTYAHOE 3HAYeHUe HanBOMbLIErO HaNpsixe-
Hus hasa — 3emas ceTu.

MpumeuaHun e— [laHHOe NO/IOXKeHUe 3aMeHseT ccbiiky Ha M3K 60099-1 [ta6nuua C.1 (npunoxenune C).

5.2.3.2 PB nerkoro pexuma 10 KA n 5 kKA

Ana PB nerkoro pexuma ¢ HOMMHaibHbIM pa3pAaaHbIM TOKOM 10 1 5 KA He yka3aHO HMKakKoro pasimyunsa no
HanpsHXeHUAM CeTU, a YCTaHOB/IEH TOJIbKO MCMbITaTe/bHbI/ TOK MPAMOYT0/IbHOW BOJTHbI.

5.2.4 KaTeropus B3pbiB06€30NacHOCT U BEHT U/IbHbIX pa3psgHUKOB

B cnyyae BHyTpeHHero nospexaeHnsa PB aBapuiiHblii TOK Yepe3 Hero He J0/1XKeH Bbl3blBaTb B3PbIBHOIO
paspyLleHuns nokpbiwkn. CnegoBatenbHO. PB A0/XEH BblAepXNBaTb aBapUiAHbIA TOK. paBHbIA AN 60bLINIA, YeM
TOK Yepe3 PB B TOUKe ero ycTaHOBKM.

Ecnu TpebytoTca 60n1ee BbICOKME 3HAYEHNA TOKa KOPOTKOTO 3amblkaHus, uemM 80 KA, noTpebuTens AOMKEH
NPOKOHCY/IbTUPOBATLCA Y U3TOTOBUTENSA.

MpumeyaHune — [laHHOB NONOXEHNE 3aMeHAET cCcbiiky Ha M3K 60099-1 (tabnuua 7).

6 HenuHeliHble orpaHvunTenn nepeHarpskeHnin B COOTBETCTBUMU
c MOCT P 52725

6.1 XapakTepucTuKn HeNNHENHbIX OrpaHuuYnTeneli nepeHanps>XeHui

6.1.1 O6wumre nonoxeHns

OcHOBHble xapakTepucTuku OMNH BkoyatoT B cebs Hanbonbllee ANMTe/bHO JoNyCcTUMoe paboyee Ha-
NPsXXeHWe. HOMUHaNbHOE HanpsXeHNe, HOMWHaNbHbIV Ppa3pAAHbIA TOK M OCTAKLWMNECS HANPAXEHNSA MPU HOMU-
Ha/IbHOM pa3psAHOM TOKe, NP KOMMYTaLNOHHOM UMMY/IbCe TOKa U KpYTOM UMNY/bCE TOKa.

[ns 3afiaHHOro HaMbo/bLLEro AN TENbHO AONYCTVMOro paboyero u HOMUHaILHOTO HANPSHKEH W cyLye-
cTBYt0T OINMH pa3HbIX TUNOB U, cNefoBaTesIbHO, pa3/inyHble 3aLlUTHbIE YPOBHU.

K 4ONONHUTENbHBIM XapaKkTepucTnkam, KoTopble Heo6Xo04MMO paccmaTpuBaTb NPY KOHKPETHOM NpUMeHe-
HMW. OTHOCSITCA Knacc NPOMNyCcKHOl CNOCOBHOCT U, T 0K B3pbiIBO6E30MacHOCTU. CMOCOGHOCTL BblAEPXMBATL 3a-
rPA3HEHUSA. CNOCOBHOCTL BblAEPXUBATL 0OGMbIB MO HAMPSXEHNEM U CielynasibHble MexaHnyeckue CBoONCTBa.

6.1.2 Hanbonbluee oNNTeNbHO jonycTnMoe paboyee HanpsixeHune

Havb6onbluee AnnTeNbLHO AoNycTUMOe paboyee HanpsixxeHre — 3TO MaKkCHMasbHO A0MYCTUMOE 3HauYeHue
CUHYCOMAANbHOTO HaNPSXeHUS NPOMBbILLIIEHHO’ YaCTOTbl, KOTOPOE MOXET 6bITb A/INTE/TEHO NPUIOXEHO MEXAY

BbiBOAaMu OMH.
10
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Haunbonbluee gnnTeNbHO JOoNycTUMOe pabcHee HanpshXeHue NosHOCTbio co6paHHoro OMH, npuxoasn-
Leecs Ha CeKLUI0, MOXET BbITb HUXE, YEM HanpsXXeHne, UCNoJib3yemMoe B paboynx UCMbITaHUAX, AN METOAUKN
cTapeHusi U 45 OLEeHKN TepMUYECKoil CTabubHOCTU. Bosiee HU3koe Hambo bLUee AN TEeNbHO AonycTumoe pabo-
yee HanpshkeHne MoXeT 6biTb 06YCNOBNEHO CTeneHblo 3arpasHeHuns Nokpbiwku OMH nnn 6onbLol HenuHel-
HOCTbIO pacnpefeneHns HanpsXXeHusa BA0/b KOJTOHKU BAPUCTOPOB M3-3a MeHee 3(h(heKTUBHOIO BbIpaBHUBaHMSA,
BbI3BAHHOIO adhpekTamu 61M30CTN APYTNX O6LEKTOB.

6.1.3 HoMnHanbHOe HanpsxeHue

HomMuHanbHoe HanpsxeHne — 3TO MakCMasibHOe HanpsHXeHne NpoMbILWIEeHHOW YacToTbl, koTopoe OlMH
MOXeT BblAaepXxaTb B TeyeHue 10 ¢ B npouecce pabouux ucnbiTaHnax [mo FOCT P 52725 (nyHkT 3.8)].
CnepoBaTesibHO, 3TO OLLEHOYHbI NapameTp, NO3BOALL el yCTaHOBUTL XapakTepuctuky OMNH «HanpsxeHue npo-
MbILEHHOW 4acTOTbl B 3aBUCMMOCTMN OT BPEMEHU» 1 ONpeaennTb TpeboBaHNS K UCNbITAHWIO Ha MPOMYCKHYHO
CMNoco6HOCTb.

6.1.4 HOMWHaNbHbIA pa3paaHbIA TOK

HoMMHanbHbIN pa3pAaAHbIA TOK MCNOAL3YIOT A8 knaccudukaunm OMNH. 3To 0CHOBHOI NnapameTp, N03BONA-
IOLWNIA oNnpeaennTb 3aLllMTHbIe XapakTePUCTUKN 1 cnocob6HOCTb OMH nornowarts 3Hepruo.

6.1.5 3aWwmnTHbIE YPOBHM

3awuTHbIR ypoBeHb OMNH npu rpo30BoM UMNynbCe NpeacTaBisieT co60li MakcMMasibHOE ocTarlieecs Ha-
npsKeHne Npy HOMWHaIbHOM pa3psAAHOM Toke. Ero npumeHsoT npm 3almnte o60pyAoBaHNa OT NepeHanpsXXeHuni
C KPYTbIM (DPOHTOM.

3alunTHbIA ypOBEHb NPU KOMMYTaLMOHHOM UMMY/bCe NpeAcTaBisieT CO60/ MakcMMasbHoe ocTalwLeecs
HanpshxeHne Npu yCTaHOBJ/IEHHbIX TOKaX KOMMYTaLMOHHOTO UMNynbca. Ero npumeHsoT npu 3awmTte o6opyaosa-
HWUS OT NepeHanpsXeHnin ¢ NoNorum hpoHTOM.

[na onpefeneHunsa apdekTnsHocTn 3awmnTtel OMH oT nepeHanpsXeHnin ¢ KpyTbiM QPOHTOM HEOBXOAUMO
yuuTbiBaTb 3anasfjbiBaHve B MexaHn3me npoBOANMOCTY BAPMCTOPOB. HANPUMeEpP NPU UCMbITAHUW KPYTbIM UMMY/1b-
com Toka no FOCT P 52725 (nyHKT 9.3.2).

6.1.6 Knacc NponyckHo cnoco6HOCT

Yucno, ceBsi3aHHOe co cnocobHocTbio OMNMH ¢ HOMUMHaNbHLIM pa3pagHbiM Tokom 10 1 20 KA noraouwatb
9Hepruio paspsga ANAUHHbIX TnHWI. B cootBeTcTBUM ¢ TOCT P 52725 (Tabnuua 1) cyw,ecTBYOT NATb KNaccos,
npuyem Bo3pacTaHue HoMepa ykasbiBaeT Ha BO3pacTaloLLyto CNOCOBHOCTbL NOrOWEHNS SHEPTUN.

Ons OMNH ¢ knaccom NPOMYCKHOM cnoco6HOCTYW 2 1 BbiLE NoJyYaluiics paspsigHblii TOK UCNOMb3YOT B
paboynx UCMbITaHUSAX 415 MPOBEPKN TEPMUYECKOI CTabUIbHOCTM NOC/e NOT/IOLWEeHUs 3Hepruu. Npoueccsl B ceTw,
Bbi3blBatoLne Toku B OTMH ¢ pa3nnyHbiMy hopmamu, MOTyT ObITb OLLEHEHbI MyTeM CPaBHEHWS C 3Heprueli 1 TOKom
3KBMBANEHTHOrO paspaga INHUN.

6.1.7 TokB3pbiBO6E30MNACHOCT M

ToK B3pbIBO6€30MaCHOCT U — 3TO 3asB/IEHHOE N3roTOBUTEEM MakCUMasibHOe feiic T BYIOLLLee 3HaYe-
HVe yCTaHOBMBLUErOCA TOKa KOPOTKOro 3ambikaHusa OMNH. npu KOTOPOM ellie coxpaHseT s ero B3pbiBo6e3o-
nacHocTb (cMm. 3.3).

6.1.8 XapakTepucTtukm CcrnocobHOCTH HeNMNHeHbIX orpaHuyuTenein nepeHanpsXeHUin
BblAEepXWUBaTb 3arpA3HeHuns

Cnoco6HocTb OMNH BblgepXMBaTh 3arpsa3HEHNS KacaeTca Tpex TpeboBaHwuii:

a) nokpbiwke OMH Heo6x0A4MMO BblAePXMUBaTb BO3LECTBUA 3arpsA3HeHnii 6e3 nepekpbiTUsA. DTO MOXeET
6bITb NPOBEepeHO B cooTBeTcTBMM ¢ TOCT 10390 niv rapaHTMPOBAHO KOHCTPYKUMeit B cooTBeTcTBUM ¢ TOCT 9920;

b) OMH Heo6Xx0A4MMO BblepPXMBaTb BO3MOXHOE NOBbILLIEHNE TeMNepaTypbl BCNeACTBNE U3MEHEHWIA B pac-
npeaeneHnn HanpsXkeHns, o6ycnoBNEHHbIX AeNCTBMEM 3arpsA3HEHUSA HA NOBEPXHOCTU MOKPbIWKN. [JLONXHbI ObITb
yuTeHbl CTENEeHb 3arpA3HeHuns, a Takxke yactoTa U amnanTyga nepeHanpsikeHuni, BbI3BaHHbIX 3aMblKaHUAMUN U
NMOBTOPHLIMY BK/TIOUYEHNAMMN B YCNOBUSAX 3arpsa3HeHns. CooTBETCTBYIOLIME METOANKN NCMbITAHWI HAXOAATCA B
cTaguu paccmoTpeHus;

¢) OMNH Heo6Xx04MMO BblAepXMBaTb BHYTPEHHME YacTUYHbIE pa3psibl, Bbi3BaHHbIE U3SMEHEHWEM pacnpeje-
NeHna HanpsXeHWs, 06yC/I0BNEHHbIM 3arpsa3HeHnem, 6e3 NoBpexaeHns BapucTopoB UM BHYTPEHHUX 3/1EMEHTOB
KOHCTPYKLMKN. BO3MOXHbIe METOAMKN UCMbITAHNI HAXOAATCA B CTAAMN PacCCMOTPEHNS.

6.1.9 XapakTepucTukm o6MbiBa NOA4 HanpsXXeHnem

Ecnu npegycmatpuBaetca o6mMbiB OMNH nog HanpshkeHnem, TpebyeTcsa rapaHTus, 4To nokpbiwka OMH He
nepeKkpoeTCca 1 4To BO3pacTaHue TemnepaTypbl BApUCTOPOB OCTAHETCA B Npefenax HOpMUPOBaAHHO Makcumasb-
HOW TemnepaTypbl. loNXHbI 6bITb ONpefeneHbl COOTBETCTBYHOLNE METOANKN UCTIbITAHWNA.

u
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6.2 Bbl60p (hasHbiX HENNHENHbLIX OfpaHMYnTeiein nepeHanpsHXXeHni

6.2.1 Hambonbliee 4AnTeNbHO JonycTMMOe paboyee HanpsixeHne

OcHOBHOe Tpe6oBaHMe 3ak/lyaeTcs B TOM. YTOGbl MakCMMasibHOe 3HauyeHne Hanboblero AAnTeNnbHO
JonycTumMoro paboyero HanpsixeHus OMH 6bi/10 Bbille, YeM MakCUMasibHOE 3HaYeHe paboyero HanpsHKeHUs.
MakcvmanbHoe 3HauyeHne HanbobLIEero 4AMTeNbHO 40NYCTMMOro paboyero HanpsXxeHusi onpegensieTcs Ha-
NpsKeHWEM NPOMbILLIEHHON YaCTOTbl, COOTBETCTBYIOLLMM HANGO/bLUEMY HANPSHKEHWUIO CETU, Y BO3MOXHbLIMU rap-
MOHUKaMW HanpsxeHus. B cylecTBYOWNX CETAX YBE/IMYEHNE MAaKCUMabHOTO HanpsXXeHsa 13-3a rapMOoHUK
MOXeT 6bITb MPUHATO B pacyeT NyTeM UCMNOb30BaHUA koadduumeHTa 3anaca 1.05 K HaNPSXXEHUI0 NPOMbILLNEH-
Holi YyacToTbl. Kak npaBuio, Hanbosbluee AINTEeNbHO 0NYyCTUMOE paboyee HanpsixkeHNe fOMKHO BbiTb:

- B CETAX C aBTOMATUYECKUM YyCTpaHeHWeM 3aMblkaHWA Ha 3eM/1l0 — He MeHee YeM MakcumasibHoe
3HauyeHne HanbonbLero paboyero HanpsXKeHUa asa — 3emMNs, fefleHHoe Ha * 2 ;

- BCETSAX C PE30HAHCHO 3a3eMJIEHHbIMU U U30NIMPOBAHHLIMU HeliTpansiMy 6e3 aBToMaTM4ecKoro yctpaHe-
HMA 3aMbIKaHUS Ha 3EMJ1I0 — He MeHee YeM Haubosbliee paboyee HanpsXeHue.

MpumMeuyaHne — CuMTAIOT, YTO C YUYETOM OrPAHNYEHHON NPOAOIKNTENLHOCTU 3aMbIKAHWSI HA 3EMJII0 B TaKnX
ceTsix KoathhuumeHT 3anaca 1,05 nepekpbiBaeTcs xapakTepuctukoil OMH «HanpsXeHue MpoMbILLIeHHOl YacToThbl B
3aBMCMMOCTH OT BPEMEHUB.

Ecnu Hanbonblwee paboyee HanpsxeHne B MecTe ycTaHOBKM OMNH TOYHO He N3BECTHO, OHO A0/1XHO ObITb
3aMeHeHO Hanb0o/bLUIUM HanpsHKEHWEM CeTU UK HanGonbWNM PaboUnM HanpsxxeHrneM 060pyL0BaHUS.

Ecnun OMNH ycTtaHaBnnBalT N0 OTHOWEHUIO K HaxoAAWWMCS NoA HanpsHXeHnem wan 3a3eMeHHbIM
o6bekTam 61mxke, HeM peKOMeH0BaHO N3roToBuTeNem, Heo6xo4MMOo NPOBEPUTL, AOCTATOYHO TN INHENHO pac-
npefeneHne HanpshkeHua BAoNAb OMNH ansA BbIGpaHHOro HaMboNbLLEro AIMTEeNbHO AONYCTUMOro paboyero
HanpsXXeHus.

6.2.2 HoMWHanbHOe HanpsxeHne

HomunHanbHoe HanpsxeHue OlMH BbIGUPaKOT B 3aBUCMMOCTUN OT KBa3uCTaLMOHapHbIX NepeHanpsaXxeHuii B
ceTn B MecTe ycTaHoBKM OlMH. yunTbeiBas ux aMnanTy bl 1 NpoAo/HXNTeNbHOCTL. OCHOBHOE TpeboBaHue 3akya-
eTCcs BTOM. 4To xapaktepucTtuka OlMH «HanpsxeHne NpOMbILLEHHOV YacTOTbl B 3aBUCUMOCTU OT BPEMEHU» A0/1-
XHa 6bITb BbILLE, YEM XapaKTepucTmkKa ceTn «aMnanTyfa KBasuctalmoHapHoOro nepeHanpsXeHns B 3aBUCUMOCTH
OT NPOAOIKUTENBHOCTU». CNOCOBHOCTL BblAEPXMBATb 3arpsA3HEHNS U CMNOCOBHOCTb BblAEepXUBaTb 06MbIB MO
HanpsXXeHneMm y4yuTbiBaloT NPU HEOBXOANMOCTH.

Bo Bcex caiyyasax paccMaTpuBaloT criefyiolme NpUYmnHbl KBa3ucTaLMoHapHbIX MepeHanpsxeHuii.

- nepeHanpsXXeHns Npu 3aMmblKaHUAX Ha 3eMI0. DTN NepeHanpsHKeHNs BO3MOXHbI B 60/1bLION YacTu ceTu.
PykoBOACTBO N0 onpeAeneHntio aMnanTy KBasucTaunoHapHblX NnepeHanpsXXeHnin npuBefeHo B NPUNoXeHnn A.
MpoaoMKNTeNbHOCTb MepeHanpsXXeHns 3aBNUCUT OT NPOAO/IKUTENIbHOCTY 3aMblkaHNsA. B ceTax ¢ 3azemneHHol
HeliTpanblo oHa. kak NpaBuIo, MeHbLle YyeM 1c. B ceTsax ¢ pe3oHaHCHO 3a3eMJ/IEHHON HeliTpanbio C aBToMaTuyec-
KMM yCTpaHeHMeM 3aMblkaHUA OHa, Kak NpasBnao, MeHblue yem 10 c. B ceTAx 63 aBTOMaTUY4eCKOro ycTpaHeHus
3aMblKaHWA Ha 3eMJ110 NPOAO/IKUTE/IbHOCTL MOXET COCTaBNATb HECKO/IbKO YacoB;

- cbpochbl Harpy3ku. lMocne OTKAKYEHUA HArpy3oK Bo3pacTaeT HanpsxeHue Ha cpaboTaBLleM CU/I0BOM
BblK/1lOYaTE 1€ CO CTOPOHbI UCTOYHMKA NUTAHUA. AMNAUTYAa NepeHanpsXXeHns 3aBUCUT OT OTK/IIOYEHHOW Harpysku
1 OT MOLLHOCTM KOPOTKOrO 3amMblKaHUs NUTaloLW el nogctaHunm. KBasmctaunoHapHble nepeHanpsaXxeHns umewT
0CO6EHHO BbICOKME aMNANTYAbl NOC/Ie NOAHOro copoca Harpy3km Ha reHepaTopHbIX TpaHchopmaTopax B 3aBuUCH-
MOCTW OT YCNOBUIA HAMArHM4MBaHUs 1 NPEBbILLIEHUS HOPMasibHOW CKOPOCTU. AMNINTYAa NepeHanpsHXeHWid, BbI3-
BaHHbIX COPOCOM Harpysku, Kak npaBuno, U3MeHseTca B TeYeHne nx nepuoga aeincrems. MNpu TOUYHbIX pacyeTax
Heo6X0A4MMO y4YnTbiBaTb MHOTO NapameTpos.

B kauyecTBe pykoBoACTBa MOrYT 6bITb UCNOMb30BaHbI C/IeAyLWMe TUNNYHbIE 3HAYEHUSA:

- B HEO60/bLMNX N0 NMPOTAXEHHOCTY CETAX NOJHbIN CHPOC Harpy3kn MOXeT Bbi3BaTb NOABEM NepeHanpsxe-
HWIA hasza — 3emMna caMnanTyAoN, Kak NpaBuno, HUxe 1.2 oTH. ef. MpofoMKNTENbHOCTb NepeHanpaXeHns 3aBu-
CUT OT cpabaTbiBaHVA annapaTtypbl. perympyloLiei HanpshkeHne, 1 MoXeT f,oCTUraTb HECKOTbKUX MUHYT:

- B MPOTSHKEHHbIX CETAX NOCNEe NOMHOro cbpoca Harpy3kn amnanTyaa nepeHanpsxeHun gasa — semns
MOXeT gocturatb 1.5 0TH. ef. nnn fgaxe 6onee B cnyyae nossneHus acpexkra PeppaHtu nam pesoHaxca. rfpo-
[O/MKNTENBHOCTb NEPEHANPSXEHNI MOXET COCTABNATb HECKO/IbKO CEKYHA,:

- Npu cbpoce Harpysku reHepaTopHbIX TpaHCOpPMaToOpPOB aMNANTY bl KBa3nMcTaLMoHapHbIX NepeHanpsxe-
HWIA MOryT gocTuratb 1.4 oTH. ed. 4Ns TypboreHepaTopoB 1 1.5 0TH. ef. ANs rmaporeHepaTopos. MpogonxuTenb-
HOCTb NepeHanpsxeHnin Npubnn3nTensHo 3 .

Ecnun n3secTHa BpeMeHHas 3aBUCMMOCTb aMNnTyA, yA06HO NpeAcTaBNATh NepeHanpsaXxeHns B Buae kone-
6aHunin ¢ MakcMMasnbHO aMNANTY 0 NPOAO/IKUTENbHOCTBLIO, PaBHO BPEMEHU, B TEYEHNe KOTOPOro aMmnanTy bl
npesbiwaT 90 % X MakCMMasibHOro 3Ha4YeHus.
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B HekoTOpbIX ceTAX He06XxoA4MMO paccmaTpuBaTbh cnefylolme cnyvyam KBasucTauMoOHapHbIX nepeHa-
NPsKeHuIA:

- pe3oHaHCHble 3 ekTbl, HaNpMMep Npu 3apagKe AANHHBIX XONO0CTbIX IMHWIA NN NPU pe3oHaHcax Mexay
ceTamu;

- NoABbEM HaNPSHKEHUS BAOb A/IUHHBIX TMHUIA (3chdhekT deppaHTh);

- rapMOHMYeCcKMe NepeHanpsHxeHns, HanpMmep Npu KOMMyTaLuy TpaHchopmMaTopos;

- o6paTHOe NuTaHue Yepes CBA3aHHble TpaHcopMaTopHble 06MOTKW, HanpuMmep AByXTpaHcopmaTopHas
noActaHums c obu,eli BTOPUUYHOW LWWHOW BO BPEMSA YCTPAHEHUSA NOBPEeXAEeHUA Unnm ogHod asHoin KommyTaumum
TpexdpasHoro TpaHcopmaTopa ¢ HeypaBHOBELLEHHOW BTOPUYHOI Harpy3Kkoi.

KBasuctaunoHapmble nepeHanpshxeHns, 06ycnoBieHHble heppope3oHaHcamMm, He fO/MKHbI 6bITb CMOMb30-
BaHbl Kak ocHoBa A5 Bbi6opa OMH. a 0/MKHbI 6bITb yCTPAHEHbI.

MocnepoBaTeNnbHOCTb NPUYMH KBA3UCTALMOHAPHbIX NEepeHanpsXeHnidi, HanpuMep c6pPOC Harpysku, Bbi3-
BaHHbI/i 3aMblKaHMEM Ha 3eMJ/1l0, HE0OXOAUMO YUNTbiBaTb, KOrAa 06a NepeHanpsHKeHUs UMeloT CPaBHMUMYIO Xec-
TKOCTb. B Takux cnyvyasnx, oaHako, He06X0AMMO y4yecTb 3HaUYeHne COPOLLEeHHOM Harpysku, 3aBucsallee ot MecTa
3aMblkaHus U MecTa ycTaHoBku OTH.

Kom6uHaLmsa Taknx NpuYmH, Kak 3aMblkaHNA Ha 3eM/110 1 COpOC Harpysku, MoxeT NpMBECTYH k 6osee BbICO-
KMM 3HaYeHUsIM KBasncTaLnoHapHbIX NepeHanpsXxeHuii, Yem B cnyyae Bo3AelicTBUSA OAHON U3 HUX. Korga Takme
KOMGMHaLMN CUNTAIOT AOCTATOYHO BEPOATHBLIMU, NEPEHANPAXEHNS OT KaXKA0M NPUUYNHBI HE06X0AMMO CYMMUPO-
BaTb. yuMTbiBasA AeACTBUTE/IbHYIO KOH(hUTYpaLUio ceTy.

Kpueas, npegcrasnstowan coboii xapakrepuctuky OMNH «HanpshkeHne npoMmblLLII€HHOR YacToTbl B 3aBUCHU-
MOCTW OT BPEMEHU», Ha 06LLeM rpadpmke Ao/MKHA ObliTb pacnofioxeHa Bbllle KPUBON, n3obpaxatoLeii xapak-
TEPUCTUKY CETU «aMNIUTyfa KBa3ucTalMOHapHOro nepeHanpsXXeHns B 3aBMCMMOCTLN OT NPOLO/IKUTENNLHOCTU.
Kak npubnmxeHune, amnantyga v NPOAO/IKMTENBHOCTb KBa3nCTaLMOHaPHbIX NepeHanpsHkeHuii, korga nocneHas
HaxoguTca mexay 0,1 n 100 ¢, MoryT 6biTb NMpUBEAEHbl K 3KBUBANEHTHOW amnantype C NpPoAoIXUTENb-
HOCTbI0 O € (B COOTBETCTBMM C NPOAO/IKUTENBHOCTLIO NPUNOXEHNA HOMUHANBHOTO HaNPsXXeHusa B paboumnx ncnbl-
TaHusXx):

a (D
roe Ut — amnauTyga kBasucTalMOHApPHOro nepeHanpseHuns.
T, — nNpoAoMKUTENbHOCTb KBA3UCTALMOHAPHOTO NepPEHaNnpPAXeHUs B CEKyHAaX;
U,a— amnanTyaa skBmBaneHTHoro 10-cekyHAHOro KBa3uCTaLMOHAaPHOTo NepeHanpsxxeHus:
m — nokasaTe/ib CTeNeHW, onucbiBaLeil xapaktepuctuky OMNMH «HanpsXeHne NPOMbILLIEHHOR YacToThI

B 3aBUCUMOCTY OT BPEMEHMU». 1N pasnnyHbiX KOHCTPYKUMiA OMNH 3TOT nokasaTenb konebnetcsa mexay 0,022 n
0.018. a B kauyecTBe ycpeAHEeHHOro 3Ha4yeHnsa MoxeT 6bITb ncnonb3osaHo 0.02.

HomuHanbHoe HanpsixeHne ONMH f0/1KHO 6bITb HEe MEHee NOJIYYEHHOTo HanbOosbLIEro 3KBMBaIEHTHOrO
KBa3nCTaLNOHaPHOIo NepeHanpsxeHns.

MpumeyaHunsa

1 B HeKoTOpbIX Cyvasx WCNoMb3ylT KO3(MULMEHT 3anaca Mexy HanbonbWnM 3KBUBAIEHTHbIM KBa3uncraumno-
HapHbIM NepeHanpshkeHVem N HOMWUHaNbHbIM HanpsKeHneM, YTo6bl NepeKkpbiTb BO3MOXHbIE HETOYHOCTW B onpegene-
HUWN NepeHanpsxeHnsa. O6LWenpuHATbIE 3HaYeHUs Takux KoaddununeHToB 3anaca HaxoasaTcs mexay 5 % un 15 %.

2 Korpa Tpeb6yloTcs 3allUTHbIE YPOBHU HUXKE, YEM 3alUTHbIe YPOBHU MPUHATONR KOHCTPYKUUM OTMH. HOMWHasbHbIE
HanpsKeHUst MOryT 6bITb BblGPaHbl HUXE 3KBUBAMEHTHbIX 10-CeKyHAHbIX KBa3NCTaLMOHAPHbIX NMepeHanpskeHuii npu
yCM0BUU, 4TO paspsAfHUK CMOCO6EH NOrN0TUTL SHEPTUIO, BbI3BAHHYIO CeTEBbIMU BO3AeicTBMAMU. B aTom cnyyas pacyeTbl
NOTI/OLWEHNs 3HEPTUM BbIMOMHAIT, MOAeNUpys BO3feicTBus ceTu. Kpome yyeTa npuGAU3UTENbHOCTU NpefcTaBeHns
ceTu JO/MKEH 6blTb Y4TEH pa3bpoc Npu CHATUM xapakTepucTukn OTMH «HanpskeHne — TOK».

3 B HEKOTOpbIX CAyvyasx HOMUHanNbHOe HanpshkeHne OlH BbIGMPalOT Takke, paccMaTpuBasi NOrnoweHne aHep-
rn BO BpeMA paspsifa NnMHUKM anekTponepegayn ¢ yueTom yujepba ot 6051ee BbICOKOro 3alMTHOro yposHa OMMH.

6.2.3 HoMMWHaNbHbLIA pa3psaHbIA TOK M kKnacc NPONYCKHOM cNOCOGHOCT U

6.2.3.1 O6wme NnonoxeHms

B FOCT P 52725 cnoco6HocTb OMNH nornowars 3Hepruio cef3aHa ¢ HOMUHaIbHbIM Pa3psfHbIM TOKOM.
Ecnu 3HayeHne umnynbca 601bLIOro Toka Bbi6upatT He B cooTBeTcTBUM ¢ FTOCT P 52725 (nyHKT 6.2.5), cnoco6b-
HocTb OlMH nornowartbs 3HepPr1io 3aBUCUT OT HOMUHA/ILHOTO Pa3psfHOro Toka W MMMy/nbca 60/1bLWOro ToKa.
Kpome Toro, nornouw,eHve aHeprum OMNH. 06ycnoBneHHoe BO34eNCTBUEM NEPEXOLHOTO NEPEHaNPSAXEHUs ceTu,
3aBUCUT OT XxapakTepucTukn OMNH «ocTatoLeeca HanpsHXXeHne — TOK», a TakKe 0T HOMUHAaIbHOTo pa3psAHOro
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Toka. HOMUWHaNbHbIA paspsifHblil TOK WM Kacc MPOMYCKHOW CNOCO6GHOCTMW, cnefoBaTe/lbHO, ONpPefensioT B
npouecce nTepauuii.

6.2.3.2 HoMUHanbHbI pa3psagHblil TOK

HoMuHanbHbIl paspagHbIi TOK BbIGMpaT B COOTBETCTBUY C FPO30BbLIM paspsagHbiM TokoM yepe3 OlMH. oT
KOTOpOro TpebyeTcs 3aWnTnTs 060pya0oBaHMe. NMPUMEHSAIOT TOT Xe caMmblii noaxoq, 4To n ansa PB cornacHo 5.2.2.
Kak npaBuno, B 3aBUCMMOCTU OT OXUAaeMoro rpo3oBoro paspsagHoro Toka npuemMsaemsl cnegytoline saHayeHms:

OunanasoHbl [ 1l (0T 180 220 kB): 5 unu 10 KA

B ceTax guanasoHoB | n 1l no FOCT 1516.3, rae nuHelHble paccTosiHus mexay OINMH He6onbwune
(MeHee 5 km), OMNH Ha pacnpegenuTenbHbIX TpaHcopmaTopax C HOMUHabHBIM pa3psifHbIM TOKOM 5 KA focTa-
TOYHO HafeXHbl, Aaxe Koraa TpaHcopmMmaTopbl NOACOeANHEHbI K TUHUAM Ha lePEBSAHHbBIX ONOpax C Ho3a3eM/eH-
HbIMW TpaBepcamu.

B ceTax knaccos HanpsxeHus 35 KB 1 Huxe OMH ¢ HoOMUHaNbHbIM pa3psagHbIM TOKOM 5 KA MOryT 6bITb
[OCTaTOYHbIMMN AN151 PAiOHOB C HU3KOM NIOTHOCTBLIO Y4ap0oB B 3eM/1H0 U 3P DEKTUBHO 3aLLNLEHHBIMU OTXOAALLUMN
BO3AYLWHBIMU IMHUAMU C HU3KUMW CONPOTUBEHUAMYU PyHAAMEHTOB onop. OMNMH ¢ HOMWHaNbHBLIM pa3pAgHbIM
TOKOM 10 KA MOTyT 6bITb MPeANoYTUTE TbHBIMU A9 BaXHbIX YCTAHOBOK (HEOOXOAUMBIX 419 HanyudLeni 3awnuThbl)
0C06€EHHO B palioHax ¢ BbICOKOM NAOTHOCTbLIO YAAaPOB B 3€MJ1H0 U/IN BbICOKUMU COMPOTUB/IEHUAMYU 3EMNU.

B ceTsix knaccoB HanpshkeHnsa 110kB v BbiLe, kak npaBuio, pekoMeHgytoTcst OMH ¢ HOMUHANbHBIM pas-
pAAHLIM TOKOM FHO KA.

Awnana3soH Il (o1 330 go 750 kB): 10 unam 20 KA

Ona ceteit knacca HanpsxeHus 330 KB. kak npasuno, goctatouHbl OMH ¢ HOMUHANbLHBIM pa3psAAHbIM
TOoKOM 10 KA.

Ons ceTeil KnaccoB HanpshXXeHns Bbllwe 330KB moryT noTpe6oBaTbesi OMH ¢ HOMUHANBHBIM Pa3pALHbIM
TOKOM 20 KA.

6.2.3.3 Cnoco6HOCTb Nornowarb 3Hepruo

OMH gonXHbI 6bITb CNOCO6HbI MOrNOLWaTh 3HEPTUI0, 0OYC/TOBNEHHYIO KPATKOBPEMEHHBLIMU NEepPeHanpsxXeHun-
AMUW B ceTWU. OnacHbl KpaTKOBPEMEHHbIE NepeHanpsXXeHus, KOTopble BO3HMKaOT BCeACTBME:!

- BK/TOYEHUA UV MOBTOPHOrO BKIOYEHUS AANHHbBIX TMHWI;

- 0TKNIOYeHnA 6aTtapeil KOHAEHCATOPOB UK kabenei CMNOBLIMU BbIKIOYATENAMMN, AONYCXaOLWMMN NOBTOP-
Hble 3aXuraHusa ayru:

- yAapoB MO/IHUM B NPOBO/a BO3AYLLIHON IMHWNMN C BbICOKUM YPOBHEM U30N5LMMN NN 06PATHbLIX NePeKPbITUNA,
6113KUX K MecTy yctaHoBku OlMH.

IMpun n3BecTHbIX YPOBHAX 3awWwnTel OTNH 3aHepruio, KOTopyr Ao/mKeH nornotnte OTNH. gonyckaeTca onpepe-
NATb. UCMONb3YA (HOPMY/ibl, NPUBEAEHHbIE HUXE:

- BK/IIOYEHWE UM MOBTOPHOE BK/THOYEHUNE NINHWIA:

W =2U1(Un-U »)Ir ' @)
roe W — nornoueHHas aHeprus;
MK — 3aluUTHbIA ypoBeHb OTH npy KOMMYTaLUMOHHOM UMAY/bCE;
U, — amnauTyga nepeHanpsaxeHus, HanpuMmep npusefeHHasn B npunoxeHun 4b (cm. 46.2);
Z — BOJIHOBOE CONPOTUB/IEHNE JINHUU;
T, — BpeMs pacnpocTpaHeHus BOJIHbI BAOJb IMHAW, PaBHOe ANINHE NNHUN, AeNIeHHOW Ha CKOPOCTb pacnpo-

CTpaHEeHUs BOSHbI;
- KOMMYTaUuMs KOHAeHcaTopa uan kaéens.

(3)
rpe C — eMKoCTb O4HOW dhasbl 6aTtapen nnu kabens;
L, — makcumanbHoe 3HayeHne paboyero HanpshkeHusa pasa — 3eMns:
U, — HOMMHanbHoe HanpsixeHue OTMH (aeiicTBylollee 3HaYeHNe).

JHeprus MoXeT 6biTh pacnpegeneHa Mexay Heckonbkumn OFMH. ycTaHOB/IEHHLIMW HA OA4HOMN U TON Xe
thase, Npu 3TOM A,0/IKHO GbITb ONPELEIEHO COOTHOLLEHME B pacnpeieeHun aHeprum;
- MOJHUS:

WA2UM- NUJU-H2UJU,))- )
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rge In — HaTypasbHbIA norapudm;
U, — ypoBeHb 3awmuTtbl OIMH npu rpo30BOM MMNybCe;
UN — HanpshkeHue NepekpbITUA NUHERHOM N30NALUY NPU OTpULLaTEeNbHON NONAPHOCTY;
Z — BOJIHOBOE COMPOTUB/IEHNE NIUHUN;
N — 4ucno NuHKniA, nogknYeHHbIX K OMH;
Tr— 3KBMBaNIEHTHaA NPOAO/HKUTENBHOCTbL TOKA FPO30BOro pa3psaga, Bkayas nepsblii n nocneaywwme

yAapbl. TunnyHoe 3HayeHne 3-10 4c.

ECNu paccTosiHua MexXay NoACTaHUMSIMU B pacnpefennTesnibHoi ceTu He6oblne, SHEPTUS MOXET GblTb
yMeHblleHa 13-3a pacnpegeneHmns Toka.

NMpumeyvyaHune — dopmyna (4) nosyyeHa NyTeM UHTErpUpPOBaHWSI IKCMOHEHLMANbHO YMeHbLUaLerocs
nepeHanpsixeHus.

B HekoTOpbIX CAyyasx Apyrve Bo3[eiCTBUA, KDOME YNOMSAHYTbIX, MOTYT MPUBECTU K 60/1bLIOMY MOroLe-
Huto aHeprun OMH. TunnyHblli npumMep — cpabaTbiBaHWe TOKOOrpaHUYMBaLWNX NNaBkuX NnpegoxpaHuteneli B
c/lydyae HeobbIYHOTO NPUMEHEHNS; ECIN XapaKTepucTuKa npefoxpaHnTens HaMHOTO Bbllle, YeMm TpebyeTcs AN
NPVMEHEHUA B CETU, UK eCNn ycTaHoBeHbl OTMH ¢ 04eHb HU3KUM YPOBHEM 3aLUThl.

Mpu pabounx ucneitTaHusax cornacHo FOCT P 52725 (nyHkT 9.5) OMH nepep npunoxeHnem HOMUHaNbLHOTO
HanpsHXeHUs J0/KeH NOrNOTUTb CrIely0LL Y0 3HEPTUIO;

-5 1 10 kA B cnyyae OlH knacca nponyckHoi cnoco6HocTy 1.

311 OMNH noasepraoT paboynm UcnbITaHMAM UMNY/1bCOM 60/bLIOTO TOKa. SHeprus, cooblaemas UMNyb-
COM 60/1bLIOr0 TOKa, MOXeT 6bITb OLLleHEeHa Kak

W=UJT. (5)

rae Ua — ocTaloweecsa HanpshxeHue npy uMnysbce 601bWoro toka. Ecnm ato HanpsxeHue He U3BECTHO, ero
JonyckaeTcs oueHnBaTh kak 1.5 0T ocTalowwerocs HanpskeHns npu HOMUHaIbHOM pa3psijHOM TOKe;

/|  — amnauTyga HOpMMUPOBAHHOIO MMMNYy/bCa 60/bLLIOTO TOKA;

T — addekTnBHOE BpeMSA MMnybca 601bLIOro Toka, paBHoe 6.5 MKC;

-10 kA B cnyyae OINH knaccoB NPONYCcKHOW cnoco6HocTH 2 nnau Bbiwe 1 OMH Ha 20 KA.

311 OMNH noasepratoT paboymm UCAbITAHUSAM KOMMYTaLMOHHLIM UMMNYLCOM. Y eNbHasa aHeprus, nornowa-
emas 3a oauH uMmnynsc, npusegeHa B FOCT P 52725 (Ta6auua 1). Cnoco6HocTb ONMH nornowartb aHepruto oue-
HUBAIOT Kak paBHY UK 60/bLIYI0 YABOEHHOTO NPMBEAEHHOIO 3HAYEHNS.

[na 6onee TO4HOro onpefeneHns NOr/oLWEeHNSA IHEPTUN A0/DKHbI 6bITh BbINOHEHbI leTalbHble pacyeTbl C
MCNONb30BaHNEM BCEX NapamMmeTpoB NepeHanpsHxeHuni.

Ecnv nornoweHne aHeprum, Tpebyemoe g5 aKcnayaTauuu, Bbile, Yem CNOCOBHOCTb K MOT/IOLWEHWNIO 3HEp-
rn y Bbi6paHHoro OMH. yTo noaTBEpPXAaETCA pabounMn UCTbITAHUAMMU, TO AODKEH ObITh BbiGpPaH 60/1€e BbICOKNi
HOMUHabHBIA pa3psaHbIi TOK MU 60ee BbICOKKIA knacc MPOMYyCKHOM CMOCOBHOCT W, Unn 6onee BbICOKOE 3HaUe-
HVe umnysbca 60/bLIOro ToKa. B kauecTBe anbTepHaTBbl HOMUHANbHOE HanpsxeHne OMH moxeT 6bITb yBennye-
HO Mpu YCN0BMK, YTO AOCTUTHYTA aflekBaTHas 3alwuTa.

6.2.4 Toii B3pbiBO6GB30NACHOCTU

B cnyuyae BHyTpeHHero nospexgeHna OMNH npoTekatwmnii yepes Hero aBapuiiHbIi TOK He fO/KEH Bbi3bl-
BaTb B3PbIBHOIO paspyLueHns nokpbiwku. CnegosatensHo. OMNH gomxeH BblAepXUBaTh aBapuiiHbIi TOK, paBHbIii
NN 60NbLWWIA, YeM HaMBONbLWINA aBapuiiHbIi TOK Yepe3 ONMH B TOuke ero ycTaHOBKMU.

Ecnu TpebytoTcsl 60/1ee BbiCOKME 3HaYeHN T OKa B3PbIBOOB30MACHOCTU. uem 80 KA. noTpebuTesto cregy-
eT MPOKOHCYNbTUPOBATLCS Yy U3rOTOBUTENS.

MpumeyaHune — [laHHOe MOMOXeEHNE 3aMeHseT ccbiiKky Ha M3K 60099-4 (nyHKT 8.7).

7 MNpuMeHeHMe BEHTW/IbHbIX Pa3psoHUKOB U HEMUHEMHBIX OrpaHuvuTenei
nepeHanpsiKeHui

7.1 TMMpuHuUN KoopauHaunuu n3onaunu

MpuHUmMn KoopanHauun nsonauum [(cm. JA.1 (npunoxerHue JA)] npeaycmaTpusaeT onpejeneHne HopMupo-
BaHHbIX BblAEPXMNBAEMbIX HANPSHXKEHNI NyTeM NOC/1eJ0BaTE/IbHOIO ONpe/eneHus;

a) npefcTaBuUTe IbHOIO NepeHanpsXxeHns Ha obopygosanum [(cm. JA.3 (npunoxexve OA)];

b) KOOPAMHALMOHHOIO BbIAEPXMBAEMOrO HanpsXXeHuss 060pyf0BaHUA B TeYeHWe ero cpoka Crayxobl
[(cm. AA.7 (npunoxenune JA)];
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C) TpebyeMoro BblAepXnBaeMoro HanpsxeHus 060pyAoBaHUA Npu CTaHAAPTHLIX YCAOBUAX UCMbITAHUA
[cm. OA.9 (npunoxeHne JA)]. YkazaHHOe HanpsXXeHne MoXeT OT/INYaTbCA OT KOOPAMHALMOHHOIO BblAepPX1nBaemo-
ro HanpsKeHua ns3-3a cTapeHus N30NALun UAn n3-3a pasbpoca nNpu N3roTosBsieHUN 1 cbopke. ns yyeTa aTUX
OTINYMIA UCMONL3YIOT KoadpuumeHT 3anaca 1,15. 4N ycTaHOBOK Ha BbicoTax cBbiwe 1000 M 3TOoT KoadhhnuymeHT
yunTbiBaeT Takke He06X04MMYI0 KOPPEeKLMI0 Ha aTMOCepHble YyCN0BUS A5 BHELIHEe R N30aaunm:

d) HopMUpOBaHHOrO BblAepXnBaeMoro HanpsixxeHus [cm. IA. 11 (npunoxeHue [1A)]. YkasaHHOe Hanpsixe-
Hue MOoXeT BbITb NpeAcTaBNeHo pasIMyHbIMU hopMamy Tpebyemoro ¥ HOPMUPOBAHHOTO BblAEPXMBAEMbIX HANPA-
XXEHUI 1 BbIGPAHO N3 TabnuL, CTaHAapTU30BaHHbIX 3HAYEHWIA.

MpumeyvaHne — [laHHOe NONOXEHNE 3amMeHsAeT cCbliky Ha MOK 60071-1 n M3K 60071-2.

7.2 3awuTa OT NnepeHanps)XXeHuih c NoNoruM PPOHTOM

3awumTa oT nepeHanpsHXXeHuin ¢ nonorum hpoHTOoM ocobeHHO BaxHa B gnanasoHe lll. B gnanasoHax [ u I
CTaHAapTHbI ypoBeHb 130nAUNM 060pyL0BaHNS, Kak NPaBusIo, Tak BbICOK, YTO 3aliMTa OT nepeHanpsXxeHuii c
nosorMm YPOHTOM He NoTpebyeTcs (UCKNYEHNE COCTABNAT BpaLLaowecs MmallmnHbl, cM. 8.3).

MpeactaBuTeNnbHOE NepeHanpsxeHne Ha 060pyA0BaHUK, 3aLLKLLEHHOM ¢ nomoLblo PB (OMMH). paBHO ypoB-
HIO 3alUTbl OT KOMMYTALMOHHBIX UMNY/ILCOB, TaK Kak, 3a UCK/OYEHNEM IMHUI anekTponepegayu, BAUSHUEM
HaberalLMx BOJIH BO3MOXHO NpeHebpeyb, 1 HanpsxeHne Ha 060pya0BaHNN paBHO HanpsXxeHuo Ha PB (OMH).

OlMH npuroAHbl ANA 3alWUTbl OT NepeHanpsXXeHnii ¢ N0N0rMM (PPOHTOM B CETSX C yMEPEeHHbIMUN KBasucTaLm-
OHapHbIMU NepeHanpsXxeHuaMU, Torga Kak PB cpabaTtbiBaloT OT nepeHanpsXeHnin ¢ noa1orum opoHTOM TObKO
nocsie nepekpbITMA NocsefoBaTeIbHO BKIIOYEHHOIO UCKPOBOTO NPOMeXyTka. Kak npaBuio, fonyckaeTcs, 4To c
nomolbio OMH BO3MOXHO OrpaHnyeHne amnanTya nepeHanpshxeHuii hasa — 3emnsa (MakcumasibHoe 3HavyeHune)
[0 NpM6N3NTENbHO ABYKPATHOrO HOMUHAaNbLHOTO HanpsxeHna ONMH (gelicTBytowee 3HavYeHne). 3alnTHbIA ypo-
BeHb PB cylw,ecTBeHHO BbILLE.

370 03HavaeT, 4To OMNH NpurofHbl 419 OrpaHNyYeHna nepeHanpsHXXeHNn ¢ Noa0rMmM )POHTOM, BO3HUKAIOLLNX
13-3a BK/1HOYEHUSA Y NOBTOPHOTO BKIOYEHUSA NNHUIA N OTKNHOYEHNA UHAYKTUBHbBIX U €MKOCTHbIX TOKOB, HO HO nepe-
HanpshKeHW B LLe/IOM, BbI3bIBAEMbIX 3aMblKaHUSIMY Ha 3€MJTH0 U OTK/IOYEHMEM 3aMblKaHUi, Tak Kak oXugaemble
aMnanTyAbl NocNeAHUX CINLWKOM HU3KMe.

MepeHanpsXeHus, BO3HMKalOLLME N3-3a BK/IIOYEHNA Y NOBTOPHOIO BKAOYEHUSA NNHUW, Bbi3biBAKOT TOKMN Ye-
pe3 OMH npu6amsuTtensHo ot 0.540 2 KA. B3ToM grnana3oHe TOKOB 3HAHUE TOYHON aMNANTYAbl TOKA He Tak BaXHO
13-3a 3KCTPEeMasbHOW He/IMHEeHOCTY MeTalJIoOKCUAHOTo MaTepuana. 19 nepeHanpskeHuii ¢ NoaorMm ) poHTOM
JonyckaeTcsl He yuuTblBaTb BANSHME A/IMTeNbHOCTY (hpOHTOB Toka. Kpome Toro, BO3MOXHO npeHebpeyb cenapa-
LMOHHbIMMW adhdhekTamun BHyTPY NofCTaHUNA. N3onaumnsa ganbHUX BO3AYLWHBIX IMHUIA, OAHAKO, MOXeT 6blTb NOA-
BepXXeHa BO3[eiiCTBMIO NepeHanpsaXxeHuii, cylecTBEHHO 60/1ee BbICOKMX, YeM 3aLuTHbI ypoBeHb PB (OMMH).

PB (OMH). kak npaBuno, yctaHaBAuBalT Mexay ha3oi n semneit, n. ecnu OMNH ncnonb3yoT AN OorpaHn-
YeHNa nepeHanpsHXeHnii ¢ NoNorMM PPOHTOM 0 HA3KOTO YPOBHSA, MexAydasHble nepeHanpaxeHns 6yayT 4OCTH-
raTb NPM6IN3NTENBHO YABOEHHOTO YPOBHSA 3alnTbl OMH. ycTaHOBNEeHHOro mexay asoli n 3emneii, HesaBNCcUMO
OT ycTpolicTBa HelliTpanu TpaHchopmaTopa. MexaydasHoe nepeHanpsixeHne byaeT COCTOATb U3 ABYX hasHbIX
KOMMNOHEHTOB C Hanbonee YacTblM COOTHOWeHMeM 1:1. Ecnu TpebytoTcs 6onee HU3KMe mexaydasHblie YPOBHHU
3alnTbl, Heo6xoAMMbI fonoNHUTENbHbIE OMH Mexay dasamu.

JlonycTumoe makcumasibHoe 3HayeHue npefcTtaBuTeIbHOro nepeHanpsxeHns pasa — 3eMna paBHoO 3a-
WUTHOMY YpoBHI0 PB (OMMH). Mpwu otcytcTBumn PB (OMH) mexay hazamu gonycTuMoe MakcuMasbHoe 3HavyeHune
MexayasHbiX nepeHanpsXXeHnin MoxeT 6bITb B ABa pa3a 60/blue 3TOro 3HaYeHus.

B cnyuae 3awuTtbl c nomouibio PB (OMH) 0T KOMMYTaLWOHHbIX NepeHanpsXXeHnii B cTaTUCTMYECKOM pac-
npefenieHnn nepeHanpsxeHnii BO3MOXHO CU/IbHOE WCKaxeHue. DTOT nepekoc Hanbosee ApKo BbipaxeH npu
60n1€ee HU3KOM YPOBHE 3alynTbl MO CPABHEHWUIO C aMNANTYAaMU OXMUAAEMbIX NepeHanpsaXeHunid ¢ NoNorum poH-
TOM. B Takux cutyauusix HesHauymTesibHble OTK/IOHEHUS B MPOYHOCTU U30NALMN UMEIT 60/blIOE BAUAHNE HA
BEPOATHOCTb NoBpexaeHus. C Lenbio NnpeosoneTb 3ToT aphekT npegnaraeTca HaXo4MTb pacyHeTHbIN ko3 huum-
€HT KOOpAMHaLUNN, 3aBUCALLNIA OT OTHOLW eHNst ypoBHSA 3awntbl PB (OMH) K 2%-HOMY 3Ha4eHuto (T. €. BEPOATHOCTb
npeBbIWEHNA KOTOPOro paBHa 2 %) oxmaaeMbiX NepeHanpsHkeHuii, crneyowmm o6pasom:

&)

07< o 12 K, 12402 @)
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1,2 < i'ii- (8)

a KoopauHaunoHHOE BblAepXnBaemoe Hanps)XeHne KOMMyTayunoHHOIo nMmnysbca Kak

=K . 9)

roe MX — yposeHb 3awuTtbl PB (OMH) npy KOMMYyTaLWOHHbBIX UMY bCax:
Ua — 2%-Hoe 3HauyeHne aMmnanTybl OXUAaemMoro nepeHanpsXXeHus ¢ nosorum PoHTOM MO OTHOLLEHUIO K
3emne:
Uta — koopAnHaLNOHHOE BblAepXnBaemMoe HanpshkeHne obopyaoBaHua Npy KOMMYTaLMOHHOM UMY bCE;
K,p — pacueTHblli KOahpULNEHT KOOpPAUHALMN.

MpumeuvaHne — KoadhpuuymeHT 1.0—1.1 yunTbiBaeT BbICOKYIO YACTOTY NepeHanpsXXeHuidi ¢ aMnanTyaamu,
paBHbIMW YPOBHIO 3alUMUTbl U3-3a yCeYEHUsi pacnpefesnieHnsi nepeHanpsxxeHnin BEHTUNbHbIM paspsgHUkomM unu OMMH.
OTa yactoTa TeM Bbille, YEM HVXE YpOBEHb 3awuTbl. V3-3a HeonpeAeneHHOCTE B MPOYHOCTU 06OpyAoOBaHWA 3anac
MexXay BblAepXMBAeMbIM Hanps>keHnem M ypoBHEM 3alluTbl CrefyeT yBeNnunmBaTb C MOBbILLEHNEM YACTOTbl NepeHa-
NPSHXKEHNN, 4TO6bl COXPAHUTb 3aaHHblii YpOBEHb puCKa.

7.3 3almnTta oT rpo30BbIX NepeHanpskeHuni

7.3.1 O6wune nonoxeHunsa

M3-3a BbICOKOI CKOPOCTU HapacTaHus rPO30BbiX NepeHanpsHkKeHnin HeBO3MOXHO NpeHebpeyb BAUAHNEM
npo6era BonHbl Mexay PB (OlMH) n o6opyaosaHnem. Kak npaBusio, HanpsxeHne Ha 3aliuujaeMom o6opyaosa-
HUW Bbilwe, YeM ocTalouleeca HanpsxeHne PB (OMH) (cm. 7.3.2). CnepoBaTtesnbHO, Ha NpakTuKe BCcerga nonesHo
A0 MUHMMYMa CHMXaTb paccTosiHMe no wuHam, pasgenstowee PB (OMH) nocHoBHoe o6opyaoBaHue. OgHako
€C/IM CKOPOCTW HapacTaHus rPO30BbIX NepeHanpsHXeHnii MoryT 6bITb OrpaHnyeHbl, MHOr4a ycTaHoBKoM ogHoro PB
(OMH) Bo3MOXHa 3aluTa 601€ee 4eM 04HON eanHULbI 060PYA0BAHNS TakK Xe. Kak U B criyvyae, Korga v noactaH-
LM1S. M nUuTaloLwmne Bo3ayLWHbIe NTMHUN 3 PEKTUBHO 3aLLMLLEHbI.

InaBHbIli hakTop, onpeaenstownini pacnonoxeHme PB (OMNH) Ha noagcTaHuMn. — 3TO IMHERHasA N NOACTaH-
LMOHHas 3awmTa. Kak npasuio, 3alwmura noAcTaHUnumn MoXeT 6bITb 06ecneyveHa, faxe ecsv oTxXogsAwmne IMHUN He
3aluueHsl. NMogcTaHYMOHHAA 3alluTa CHUKaeT BEPOATHOCTb BbICOKMX HANPSXKEHUA U KPYTbIX )POHTOB BOJIH,
BO3HUKAKLWMNX B pe3ysibTaTte yaapoB MOMHUM € 6ONbWMMKU aMNANTyAamMmun Toka BHYTpU noactaHuuu. OfHako
cnepyeT yyecTb, YTO 60/bLWMHCTBO yAapoB byaeT Hanpas/eHo B IMHUW, 3TU yAapbl cO34aAyT BOMHbI, 6eryuine
no IMHUK N gocTurarwme nogcradymm. Ecnm nuHum 3awmwexsl, BOSIHbI, NPUXoasLMe Ha NoAcTaHLuio, MeHee
onacHbl, YeM BOJIHbI, NPUXOAALLMNE C He3aL UL eHHbIX TNHNI. COOTBETCTBEHHO, amnauTyga Tokos PB (OMH)
6yaeT HUXe, UTO NPUBOAMUT K 60/1ee HU3KOMY ocTatoLeMycs HanpsxxeHuto PB (OMH) n nyuweii 3awute o6opyao-
BaHUA.

HesaluueHHble yCTaHOBKN NMOABEPXEHbI CAMbIM BbICOKMM FPO30BbIM TOKaM M CKOPOCTSIM HapacTaHus Ha-
npsxeHus. [1na ycTaHOBOK, [A4e He UCNoMb3yeTca NosHas 3alnta, pekoMeHgyeTcs caMoe MUHUMaIbHO BO3MOX-
HOe X paccpefoTouyeHue.

B 3almMeHHbIX YCTaHOBKaX C e AMHCTBEHHOI He3alnLLeHHON OTXo A4Sl el Bo3ayLWHOW nuHueii PB (OMH)
pacnonaralT Kak MOXHO 61uxKe K BbiBoAam 06opyfoBaHns (kak npasusio, TpaHcdopmartopa), Kotopoe cnegyeT
3awmwate. Korga k noAcTaHLMmn NogxoAaT HECKONbKO He3al N eHHbIX BO3AYLIHbIX TMHWIA, aMNAnTyAa n KpyTus-
Ha NPUXOASALWEro N0 HUM NepeHanpsXXeHns CHUXalKTCA B pe3ynbTate AefleHUs, HO YacToTa NosAB/EHNS Takux
nepeHanpsxeHuii ysennunsaetca. OfgHako cnegyet pacCMOTpeTb cryyan, Korga ofHa Uan HecKobKo NNHWIA
BbIBOAATCA U3 AKCNyatauumn, v OLEeHUTb BEPOATHOCTbL TaKNX Criyvyaes BO Bpems rpo3. Korga ofuH Ui HeCKos1bKo
CWNOBBIX BbIK/KOYaTE e N pasbeAnHuTenell Ha Takoi NoACTaHL MM Pa30OMKHYTbl, COOTBETCTBYHOLLME NINHEHbIe
noAxoAbl UK onpefeneHHble YacTy CTaHLMyM MOryT 6bITb OcTaBneHbl 6e3 3alunTbl co CTOpoHbl PB (OMH) Ha
TpaHcdopmaTopax. MoBpexaeHne NUHeRHoN N3014LMN NPU TPO30BOM NEPEKPLITUM OTKIIOYEHHOW NMHUK MasoBe-
POSAITHO, HO U30/1ALMA fPYroro 060pyA0BaHNA, TAKOro Kak CU/10BbIe BblK/loYaTesin, TpaHcopMaTopbl HaNPsXXeHUs
1 TpaHcopmaTopbl TOKa, BKIOYEHHbIE Ha SIMHEHOI CTOPOHe, MOXeT 6bITh NoBpexaeHa. Ecnu Takue cnyyau
cumTalT Tpebywnmmn 4oNoNHNTeNbHOM 3awnTbl. PB (OMH) MoryT 6bITb yCTAHOBMEHbI HA COOTBETCTBYOLNX
NUHeliHbIX nogxoaax.

Mprxoasuwme ¢ 3awW L eHHbIX IMHUIA NepeHanpsXXeHusa No amnanTye n KpyTU3He HUXE, YeM C He3alu-
LWEHHbIX TMHUIA. BO MHOrMX cnyyasx 3TO NO3BONSET UMeTb HekoTopoe yaaneHue PB (OMH) oT 3awuwaemoii
nzonauuu. NMpu HanUUUN egUHCTBEHHON 3aLLnLLEeHHOW 0TXoAsL el BO3AYLWHOW NMHUM oAuH KomnnekT PB (OMH)
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MOXeT 6bITb PacnonoXxeH B TOUKe, KOTopas obecneymBaeT 3alWnTy BCero 060pya0BaHnsa, HO NpenmMyLLecTBo
OOJ/KHO 6bITb OTAAHO TpaHcdopmaTopy. A8 onpefeneHns makcuMasnbHOro pacctossHua mexay PB (OMH) u
TpaHcopmMaTopoOM MOXeT 6bITb UCNONb30BaH MeToA Mo 7.3.2.

Ha noactaHumax ¢ 601bWUM YACNOM 3aLLULLEHHbBIX OTXOAALLNX BO3AYLWHbIX MHWI (CBA3@HHbIX C KPYMHbI-
MU yCTaHOBKamMu ¢ TpaHcdopmaTopamu, BblkiovaTenamm n nsmeputenbHblM o6opygosaHuem) PB (OMH) He
BCerfa pacnonarawT Ha BBOAaX Kaxoro tpaHcdopmaropa. MeToabl, npusefeHHble B 7.3.2, MOTYT 6bITb UCNO/b-
30BaHbl B LLe/ISIX OLLeHKM MaKCUMasibHbIX OTAENSAWMNX PACCTOSAHNIA. Bonee BaXxHble yCTaHOBKM MOTyT noTpebo-
BaTb fleTa/IbHOro U3y4eHns nepexofHblX NPoLeccoB. Takue nccnefoBaHua n nHTepnpeTaunsa Ux pesynbTaTtos
HaxofAaTCA BHe cdpepbl AelicTBMA HACcTOALWero cTaHaapra.

B o6nactu npumeHeHusa PB (OMH) gns 3awmtbl 060pyL0BaHNS OT rPO30BbIX NEPEHANPSXEHNI CYLLECTBYHOT
ABa anbTepHaTUBHbIX Noaxoaa:

-onpeaensalT Heob6xoanMoe ANS KOOPAMHAL MY BblAepXNBAEMOE HanpsXeHre rpo3o0Boro MMnynLca 4ns
AAaHHOro ypoBHs 3awwmnTel PB (OMH) n oTaenstowero pacctosiHnsa. HopMupoBaHHoOe BblAepXMBaemoe Hanpsxe-
HWe rpo30BOro MMMNy/bCca 3aTeM PaccUUTbIBAOT YMHOXEHWEM MOJIYYEHHOIO 3HaYeHUs Ha KoadduumneHT 1.15
(cm. 7.1);

-onpeaensoT 3aWwuTHy0 30Hy PB (OMH) — MakcumanbHoe oTAenswlee paccTosaHne, 419 KOTOPOro Bbl-
NoNHATCSA TpeboBaHMA NO KOOPANHALMUY U30NALUN ANA 3a4aHHOT0 YPOBHSA 3awwumTtel PB (OMH) n koopanHaLoH-
HOTO BbliepXX1MBaemMoro HanpsxeHus. NocnegHee nonyyaroT feeHNeM HOPMUPOBAHHOTO BblepXnBaeMoro Ha-
nNpsXeHnsa rpo3oBoro uMnynbLca obopygosaHusa Ha 1,15 (cm. 7.1).

O6e anbTepHaTVBbI TPEOYIOT onpefeneHna opMbl 4EACTBUTENBHOTO NEPeHanpPAXeHNs Ha 3aluaeMom
060pyA0BaHNN 1 €70 BblAEPXNBAEMOro HanpsXeHUs, CBA3aHHOro € 3Toli hopMoii. B kauecTBe AOCTATOUYHO afek-
BATHOrO yNpoLeHNs, 04HaKo, fonyckaeTcsa NpeAnoNoXnuTb, YTo 3TO TpebosaHne cobnofanT Npu cnepyowmx
yC/OBUSAX:

-ans PB: npo6uBHOe HanpsxeHne Ha (OPOHTE BOJIHbI CPABHUBAIOT C BblAEPXMBaAEMbIM HANpPsXXeHnem cpe-
3aHHOr0 rPO30BOro MMNy/bca Ha 06opyaoBaHUN;

-n/vnn NpobMUBHOE HanpsXXeHue rpo30BOro UMMyNbCa U OCTaloLWeecs HanpsXXeHne Npu HOMMHaIbHOM
paspagHom Toke (MMnybe 8/20) cpaBHMUBAIOT C BblAEPXUBAEMbBIM HaNPsSXXeHWEeM rpo30BOro uMnyssca 06opyso-
BaHUS.

[Ansa TpaHcopmMaTopoB ¢ ByMaxHO-MacnisaHo nsonsauneii obe anbTepHaTUBbl AatoT NPUGAN3NTENBHO OANH
N TOT Xe pe3ynbraT. Kpome Toro, A8 KPYNHbIX TpaHChopMaToOpOoB UX BXOA4HAA EMKOCTb CHUXAaeT CKOPOCTb Hapa-
cTaHusa HaberatoLieii BO/THbI NepeHanpshxeHns. CnefosaTesibHO, pacCMOTPEHKe Npo60si Ha (DPOHTE BOJTHbI MOXET
6bITb OMYLLEHO.

Ecnuv BbigepxumBaemas Npo4YHOCTb 060pyA0BAHNA HA IMHENHOM BXOAe NOACTaHLUN NPU CPe3aHHOM rpo30-
BOM MMMNy/ibCe MeHee YeM Ha 15 % npeBbllaeT NoHbIA UMNYbC, TOF4a MOXeT 6biTb HE06XOANMO paccMOTpeHne
NPO6GMBHOrO HaNpPsXKeHs Ha OpPoHTe umnynbca.

Ans repMeTU3NPOBaHHbIX pacnpeienmTenbHbIXycTpoincTB (TPY) nepesaBaemMbie n 0TPaXeHHbIE BOJTHbI
BHYTpU PY BbI3bIBalOT CHMXXEHNE CKOPOCTU HapacTaHua Haberatueil BONHbI, NnpuBoasiLee K npo6oto PB npu
HanpsxeHuu, 6o1ee HU3KOM, YeM HanpseHue cpabaTbiBaHnsa Ha (OPOHTe BOJHbI. KakynpouieHue, cnegosarterib-
HO. fonyckaeTcsa npeHebpeyb adphekTamm cpabaTbiBaHWA Ha (PpOHTE BOJIHbI UW. B KAYeCTBE a/lbTepPHaTUBLI,
npoBecTn pacyeTbl METOAOM BeryLInx BosH;

-ans OMH: ocTalowmecsa HaNPSXeHNA NP HOMUHaNbHOM pPa3pAAHOM TOKe U/MAKN NPy KPYTOM MMNynbce
TOKa CpaBHUBAIOT C BbliePXMUBAEMbIM HaNpsHXXeHnem o60py0BaHNA Npu rPO30BOM UMNYbCE.

MpeacTaBuTebHbIE TPO30BbIE NEePeHanpPsXXeHns, 0T KOTOPbIX TpebyeTcs 3alnTa, kak Nnpasnso, Bbi3biBaKOT B
OlMH Tokn ¢ ANNTENbHOCTLIO POHTA, NPUBAMKEHHON ckopee K 1 MKc, 4eM K 8 Mkc. CnepoBaTenbHO, MOXET 6bITb
onpasAaHo NCMNoMIb30BaHMe 0CTaLWEeroca HanpsXXeHnsa KpyToro MMNysnbca Toka, KOTOpbIi Bbi3biBaeT NpubAN3n-
TenbHO Ha 5 % 6o/1ee BbICOKOE NepeHanpsXxeHune, Yem B C/lyyYae UCNosb30BaHNA OCTAOLWEroca HanpsXXeHnsa npu
HOMUWHa/IbHOM pas3psiiHOM ToKe. CpaBHUTE IbHbIE pacyeTbl NOKa3blBaKT, YTO 3TOT a(hphekT nofo6eH cpabaTbiBa-
HUO0 PB Ha hpoHTE BOJIHbLI, NO3TOMY NPUMEHSIOT TE Xe paccyXaeHus.

NMpumeyaHune — N8 BO3AYWHON U30NALMN pe3yNbTaT NPUMEHEHUS 3TUX METOAUK [IOKET GbiTb C/IULLIKOM
KOHCEPBATMBHbIM W3-3a 3aePXKU B NEPEKPLITUM U30/IALMUN, KOTOPYHO, KaK MPaBUIo, BblpaXatoT B BUAE KPUBbLIX «HANpsi-
XeHne — Bpemsa». Bonee TouHble pe3ynbTaTbl MOTYT 6biTb NOyYEHbl U3 pacHeToB METOA0M GeryLux BoJiH, B KOTOPbIX 3Ta
3aepxka NepekpbITUA yuTeHa. AHANOrMYHble COOBPaXKeHUs MPUMEHSIIOT U K U30NSLMN APYTMX BUAOB, ANS KOTOPbIX
M3BECTHO UX NOBeAeHVe Npu npoboe.
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7.3.2 YNpouweHHbIn MeTog pacyeTa 3alWnTbl OT MOTHUNY

7.3.2.1 3awuTa 060pyaoBaHNst HAPYXXHOW YyCTaHOBKM

OnbIT paboTbl C NOACTAHLMOHHBIM 060pYyAOBaHMEM NOKa3biBAET, YTO €C/IM NPUHATLI B pacyeT BavsoLLne
hakTopbl, ykaszaHHble B 7.3.1. KOOpAMHALMOHHOE BblAepPXUBaeMOe HanpsXeHne nNpu rpo30BOM UMMYNbCE MOXET
6bITb ONpeaeneHo n3 amnupuyeckoii popmynsl (10) [cM. 4B.3 (NnpunoxeHune [B)], koTopas yuntoiBaeT yHLaAMEH-
TaNbHble XapakTepuUCTUKN NOBEAEHNS TPO30BOr0 NepeHanpsXXeHns Ha NoACcTaHLmaAX:

NT »NX (10)

roe U = RJr— gnvHa Bo3gywHoi NuHumn nepej nogctaHuyneii, koTopas no3sonseT nNosy4ynTb HOPMY yAapoBs
MOJTHUW, PaBHYIO NpUeMemMoi Hopme noBpexaeHuii. Npasas 4pobb, ymHoXeHHas Ha A IN, nponopuunoHanbHa
KpyTW3He NpeAcTaBuUTeNbHOI NajaloL el BoMHbI;

1,J1— KOOpAMHaLVOHHOE BblAEPXMBAEMOE HanpshKeHne rpo30BOro MMMyJsbca 060pyoBaHns;

A — HanpseHune B COOTBETCTBUM C Tabnuueit 2. yunTbiaoLee gedopmaLmio PPoHTa BOSHbI U3-3a UM-
Ny/IbCHOW KOPOHbI MPU Npo6ere no BO3AyLHON NMHWUK, NOACOEANHEHHO K NoACTaHLMK:

U} — ypoBeHb 3awutbl PB (OMH) OT rpo30BbIX UMMY/IbCOB:

N — 4ncno NUHKIA, NOAKNKYEHHbIX K noacTaHuuu (J1/=1 nnn N=2):

LO— o6was annHa d ¢ d, ¢ d2+ dA (pucyHok 2);

La,— anvHa nponeTa;

La— cekuus BO3AYLWHOW IMHAN C HOPMOIi MPOCTOS, PaBHOW NpuemaemMoii Hopme NoBpeXAeHNl;

R3— npuemnemas Hopma nospexaeHuii (UUCNO NoOBpexAeHuii B e4NHNLY BPpEMEHU) ANSA 3al/LLLaeMOoro
obopyaoBaHus;

I — HOpMa MPOCTOSA BO3AYLWHON IMHMMN (YACN0 NPOCTOEB B €4VHULY BPEMEHU U Ha e4NHNLY A/INHBI) B 04
[NA NPOeKTUpPOoBaHMsA, COOTBETCTBYIOLW as NepBOMY KuiomeTpy nepeg nogctaHuyuneit. Ecnn N -2, Hopmbl Heo6xo0-
AVMO CKnajblBaTh.

MpumeyaHune — B cdopmynax (10) — (12) 4o/mkHbI 6bITb UCMOIb30BaHbI COrMIacyoLmMecs eanHNLbI.

Kak npaBuio, npremMnemMblie HOpMbl NOBPEXAEHNS 3alLMILEHHOT0 060pyA0BaHNs HaxoaaTca mexay 0.1 %
B rog n0.4 % B rog. TunmyHoe 3HavyeHue 0,25 % B rog MCNObL30BAHO B NpuMepax Tabnnubl 3.

[nA pacnpegenutesnbHbIX IMHUIA HOPMbI MPOCTOSA, Kak MPaBuo, 60s1ee cpaBHUMbI C NPYEMIEMbIMY HOPMa-
MU NOBPEXAEHWNA, T. €. ANNHA BO34YWHONW NWHWW Mana u e MOXHO npeHebpeub. Torga dopmyna (10)
ynpouiaeTcs:

1

+
U. 1L 4 NL.

Ta6nuua 2 — KoaddumumeHt A B hopmynax (10) — (12) gnst pasnnuHbIX BO3AYLUHbLIX IMHUIA

BosaywHasa nuHua A B

PacnpegenutesnbHble NUHUN (MexayasHble nepekpbITus):

- C 3a3eM/IEHHbIMU Tpasepcamu (MepekpbiTe Ha 3eMJIl0 MPU HW3KOM Hanps- 900
XeHun):

- JIMHAN Ha filepeBsHHbIX onopax (MepekpbiTe Ha 3em/l0 NPU BbICOKOM Hanps- 2700
XKEeHUN)

v anekTponepegaun (ogHoasHoe nepekpbIThe Ha 3emsto):

- OAVHOYHbIV MPOBOA; 4500

- pacLienneHne Ha Asa npoBoaa; 7000

- pacLlenneHne Ha 4eTbio® nposoja: 11000

- pacLLensieHne Ha LWecTb UM BOCEMb NMPOBOAOB 17000

MpumeyaHune — HanpsxeHne A ana pacnpeaenutesibHbIX IMHWA HKe, YeM AN1st IMHUN 3neKTponepe-
fiaun C OANHOYHBLIM NMPOBOAOM, TaK Kak B pacnpefesiMTesbHbIX JIMHUAX BO3MOXHbI MexXAyasHble NepekpbITUs um
MHOTFOKpaTHble MepeKpbITUs dhaza — 3eMns, YTO NPUBOAUT, TakuMm 06pasoMm, K pasfesieHnio TOKOB U. B Clyyae
3a3eM/IEHHbIX TPaBepC, K OrPaHNYeHN0 aMnauTyAbl Haberatoweli BOsHbI.
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PucyHok 26 — YCTaHOBKM C KOHTYpOM 3a3em/ieHus (nofctaHunu)

d — pacctosHMe  MeXfy BbiCOKOBO/JIbTHbIM CUHOAOM 3aliulLLaemMoro
o6opyfoBaHNA U TOYKOW NOAKAOYEHUA BbICOKOBONbLTHOrO nposoga PB |OMH);
rf, — ANnHa BbICOKOBONbTHOTO NpoBoga PB (OMH). d2 — anuHa 3asemnswowero

nposofa PB (OMH). A — anuHa PB (OMH); Z, -- conpoTusBNeHne 3a3eMNeHuns.
T — 3awuujaemblit 06bekT: U - Haberawuias BosHa nepeHanpsaxeHuns

PucyHok 2 — Cxema npucoeguHeHus PB (OlNMH) k 3awumuiaemomy
06BbEKTY

Tab6nuya 33— MNMpumepbl 3aWMUTHBIX 30H. paccyMTaHHbiX No opmyne (10). 4NA OTKPbIThIX pacnpesenuTenbHbIX
ycTpoiicTs (OPY)

Haubonbwee YpoBeHb Bbigepxusaemoe 3awutHasa 30Ha La, n
HanpsxeHue  3aWMUTHI. HanpsaxeHue, KB Anuwa
o6opyposa- KB ) nponeta A, kB Tuo0.1* r»0,5% > 2 reg
uns. KB Hopmupo' KooppguHa- M 2 2
BaHHOe UMOHHOE N« 1 N* 2 1 N 2
24 80 125 109 100 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 rop,.
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MHAYKTUPOBaAHHbIE TPO30BbIe NepeHanpsxeHns Heo6xo04MMO paccMaTpuBaTh B pacnpeaeiuTesibHbiX Cuc-
Temax. rge 060pyAoBaHNe He 3alMLLeHo OT NPSMbIX YAAPOB MOJIHUM B MPOBOAA UM OT 06paTHbLIX NePeKpbITUiA.

NMpumeuaHune — dopmyna (10) onucbiBaeT NageHne HanpsxeHus, 3aBucsALLee OT NOBeAEeHNA BO3AYLIHOW
NIHWUKW, CBSI3aHHOW ¢ 060pyAOBaHNeM, Npu yfape MOMHUW. OT CXeMbl NOACTAHLUM U OT BbIGPaHHOW NpuemaeMoii HopMbl
nospexpaeHuii obopygoBaHuWA. Ha oCHOBaHMUM CyLEeCTBYIOLWMUX [AaHHbIX O NOBEAEeHWM BO3AYLHOW NMHUW Npu yaape
MOMHUU 1 femndupyrowmnx ahekTax KOPOHbI ONPesensitoT KOHCTAHTY A. 4TOGbI NOYYNTbL COrNacUB MexXy BblfepxuBa-
eMbIMN HanpsXeHWAMU, paccuymTaHHbIMKU no dopmyne (10). n onbITOM 3KcnayaTauuu, NpuobpeTeHHbIM B pesynbrarte
MCMNO/b30BaHNA 30H 3alMTbl B TeYEeHMe [0/roro BpemMenn (cm. tabnuyy 3). dopmyna (10) He gomKHa 6bITb MCNO/L30BA-
Ha ANna onpefeneHus aMnanTyAbl nepeHanpshkeHns ANs KOHKPETHOro rpo30BOro c/yyas Ha BO3AYLUHOW /IMHUK.

Mpu BbIGOPE HOPMUPOBAHHOTO BblAEPXKNBAEMOro HaNPSAXeHUsA rPO30BOro MMNYyAbCca 3awuTHas 3oHa PB
(OMH) moxeT 6bITb OLEeHEHa no hopmyne
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roe L, — 3awuTHas 30Ha;
U..B— HOPMUPOBaAHHOE BblAEPXNBAEMOE HaNpsXeHne rpo30Boro nmnynbca (cMm. 4.1).

®opmyna (12) nokasbiBaeT, YTO 419 AaHHOW NOACTAHLMN 3aliUTHaSA 30Ha yBEIMYMBaETCS:

- CyBe/NIMYeHMeM pasHuLbl Mexay HOPMUPOBAHHbBIM BblAEePXUBAEMbIM HANPSXXEHNEM N YPOBHEM 3aLUUThI;

- CO CHUXEHMEM HOPMbI NPOCTOA BO3AYLWHOW NMHUM Nepoj NnoAgcTaHunen, ykasbiBas, Takum o6pa3om, Ha
B/IVSIHWE YNYYLEHHOW 3aluUTbl 3a3eMJIEHHbIMY TPOCAMU U CHUXXEHHOTO CONPOTUB/IEHUS hyHAaMeHTa onop;

- CyBe/NIMYeHneM NpuemsiemMblix HOPM MOBPEXAEHUIA, YTO yKa3biBaeT Ha BO3MOXHOCTb 3aL/Tbl 060pyA0Ba-
HUSA. 0fHaKO c 60/1ee BbICOKOV HOPMOU NOBPEXAEHNS.

Tabnuua 3 cofepXunT NpuMepbl pacCYNTaHHbIX 3aLUTHBIX 30H. B KOTOPbIX NOAYEPKHYTbIE 3HAYEHNA Anana-
30HOB OTHOCATCH K TEM. KOTOPbIE, KaK npaBuio, npuHnumMaoT. 30Hbl 3aWwnTtel 160 1 180 M noATBEPXAAOTCA Npak-
TUKOI C 060pyOBaHMEM Ha BXOA4e NUHUK, 3almuieHHom PB (OMH) Ha TpaHcdhopmaTope npy o6ecnevyeHnm non-
HOW 3alnTbl BO3AYLHOW NMHUKN Nepej NoACcTaHUUEN.

7.3.2.2 3awmTa repme TM3MPOBaHHbIX pacnpegennTenbHbiX ycTpoincTs (MPY)

[PY cunTaloT 3awmieHHbiMu nydywe, yem OPY, Tak Kak OHM UMEIOT BO/THOBbIE CONPOTUBEHUS, HAMHOTO
MeHblLUVe, YHeM BOJSIHOBbIe COMPOTUBIEHNS BO3AYLIHbIX IMHWUIA. Kak npaBnio, 060CHOBaHHAasA pekoMeHAauns ans
oLeHKn ynyywenus, nonydeHHasn gnsa NPY cpaBHeHnem ¢ OPY. He moxeT 6bITb flaHa. OAHaKo ucnosib3oBaHue
hopmyn (10)—(12), npuBeaeHHbIX Bbiwe ana OPY. no3BonseT Nnony4ynTb KOHCEPBATUBHbIE OLLEeHKN KOOPAMHALMOH-
HOrO BblAEPXNBAEMOr0O HaNpPsXXeHUsa rpo30BOro UMMNysibca Un 3alMTHOro AnanasoHa u. BO3MOXHO, CHUXeHNe
3HaYeHUs NOCTOAHHON A [,0 NONIOBUHbI 3HAYEHNA, yKa3aHHOro B Tabnuue 2.

O6Lee NnpaBuI0 COCTOUT B TOM. 4TO AN 3awuTtbl TPY Heob6xoaumo yctaHasnusate PB (OlMH) Ha BXxoge
NIMHUK, faxe Koraa NMHelHbI BblkntoyYaTenb pa3oMKHYyT. MoryT notpe6oBaTbCsi 4ON0NHUTEbHbIE PB (OMH) Ha
TpaHcopmaTopax uamn Korga C/MwWKoM BeSIMKN oThenstolmne pacctoaHns o PB (OlMH). yctaHOBNEHHbIX Ha Nn-
HelHbIX NoaxoAax, Uau Korga oxugalTcs 60nblune NnepeHanpsxXeHns Ha TpaHcopmaTope, B TO Bpems kak PB
(OMH) Ha NuHeliHbIX NoAXo4ax OTKAUEHbI. A5 NpoTsXeHHbIX TPY MoryT Takxe 6bITb Heo6xoaMMbl PB (OMH),
yCTaHOB/IEHHbIE B yA06HbIX MecTax BHYTpM PY. YnyulweHHan 3awunta oT nepeHanpseHna ¢ 6biIcTpoHapacTato-
LWMM (OPOHTOM MOXET BbITb 4OCTUTHYTA NyTeM ycTaHoBKkM PB (OlMH) nuHeiHoro noaxoaa BHyTpu MPY. uto ycTpa-
HAET BNUSIHWA npucoeanHeHunii PB (OMH) npu HapyXHOi1 nx yctaHoBKe. HecMoTpsi Ha T0. 4To aToT PB (OMH) 6bIn
6bl 601ee goporocTosAw M, 4em PB (OMH) npu Hapy»XHOW ero ycTaHoBKe, He NOHAA06ATCA 4ON0ONHUTENbHbIE PB
(OnH).

Ecnu B COOTBETCTBUM C 3aLUTHLIMU Ananas3oHamMu 4onosiHuTesbHble PB (OMH) f0/1KHbI 6bITb yCTaHOB/EHbI
BHYTpU PY. He cnegyeT nonb3oBaTbCA NPUOAMKEHHON hOPMYNOWA, a AOMKHbI 6bITh BbIMOSIHEHbI pacyeTbl MeTo-
[OM 6eryuimx BosH.

3awumTa c nomouibio PB (OMH) oT nepeHanpsixeHuii c 6bicTpoHapacTawmm hpoHToM BHYTpU PY. Kkak
npaBunI0, HEBO3MOXHA U3-3a 04EHb BbICOKWNX BbI3blBAEMbIX HACTOT M 3a[iePXK/ B MPOBOASALLLEM MexaHn3me OlH.
PB Boo6LLe He ByayT cpabaTbiBaTb.

7.3.2.3 3awmTa noacTaHumii c kabenbHbIM NOAKIOYEHNEM

AHnanornyHo NPYnogctaHuymmu, nogkioyaemMble C NOMOLLbI0 kKabeneid, Npm Tex e caMblx pa3mepax, 3aLiu-
weHbl nyywe, yem OPY. HO B3TOM C/lyyae Takke HEeBO3MOXHAa HMKakas MOSIHOCTbI 060CHOBaHHAA PeKOMeH-
fauus.

PB (OMH) foMmKHbI 6bITb yCTAHOB/IEHBI B MECTE COEANHEHNA BO3AYLWHASA NTMHUSA — Kabosb. YTO6bI 3aLn-
TUTb KabenbHbI BBOA. BANAHNA 0TAENAOWMX paCCTOAHUI MOTYT ObITh OLLeHEHbl KOHCEPBATUBHO, Tak Xe Kak 1 B
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cnyuae ¢ OPY. Korga Bo BpeMs ygapa MoHUM 601ee Yem ofHa SIMHUA ocTaeTcsa NOAKNIOYEHHON K noAgcTaHummn
yepes kabenun. PB (OMH) cnoco6Hbl 3aWUTUTb NOACTAHLMI0. EC/IM BO3MOXEH cnyyalid, korga kabenu, NnoaKnYeH-
Hble K NOACTaHUMN. BO BpPeEMSA yAapa MOJIHUM Pa3OMKHYTbl Ha KOHLUax, U ecnv AnvHa kabenei npnbnnsnTenbHo
B NATb pa3 NpeBblllaeT 3HavYeHne, BbluncneHHoe no gpopmyne (12), pekomeHayTcs gononHutensHsle PB (OMH)
Ha PasoMKHYTOM KOHLe. AHa/I0TMYHoe pelleHne J0/KHO 6biTb MPUMEHEHO Ha Pa30MKHYTOM KOHLLe kabeneii, KOTo-
pble NOACOeANHEHDBI K BO3AYLWHON NMHUK Yepe3 NoACTaHU 0.

7.3.2.4 3awwuTa kabenei

Kabenu, nogknoyeHHble Mexay ABYMSA BO3AYLWHbIMU NMHUAMM, LO/DKHbI 6bITh 3aluLLeHbl ¢ noMmoubio PB
(OMNMH) Ha 060unX KOHLAx, ecnun gvHa kabensa npesblliaeT NATUKPATHOE 3HaYeHne, onpejesieHHoe B COOTBETCTBUN
¢ thopmynoii (12). Mogknioyernne PB (OMH) k koHLam kabeneli 4OMKHO cnefoBaTh 370N hopmyne.

B cnyuyae kabeneii Ha 72.5 KB 1 BblLle peKOMEHAYTCA UCNOb30BaHMe 3aliMTHbIX TPOCOB Ha BO3AYLHOMN
NNHUW PASOM Cc kabenem (0KO/10 TPEX NPONETOB) U HU3KWE CONMPOTUBIEHNA (DYHAAMEHTOB ONOP B MecTe NoAK/MI0-
yeHus kabeneii.

8 BeHTW/bHble paspsgHVKL 1 HEMTMHEHbIE OrpaHuunTenn
nepeHanpsixeHuii cneuvasibHOro HasHauveHus

8.1 BeHTuUNbHblE pa3pAfHUKM U HENUHENHble OrpaHNYnTeNnu nepeHanpsXXeHun Ana HelTpanei
TpaHctopmaTtopos

8.1.1 O6wMe NoNoXeHUS

OpHO 13 Hanbonee WNPOKO PaCcNpPOCTPaAHEHHbIX CneunanbHblX NpUuMeHeHnini PB (OMH) — gnsa 3awuThbl
HeliTpanei TpaHchopmaTopoB. Kaxaasa He3a3eMeHHas HeliTpasb, BblBeAeHHAsA Yepes N30UPYIOLLYI0 BTY/KY,
A0/MKHA 6bITh 3aluueHa c nomoubio PB (OMH) OT rpo30BbIX M KOMMYTaLMOHHbIX MepeHanpsxeHuin. Msonauyusa
HeliTpanu MoxeT 6bITb NOABEPrHYyTa BO3AEACTBMIO NEpeHanpsXeHnit B cyyae NpuxoaaLWwmnx MHOrodasHbIX rpo3o-
BbIX MepeHanpsHXXeHuin nam B cayyae KOMMyTaLMOHHbIX NepeHanpsXeHnii n3-3a HECUMMETPUYHbIX 3aMblKaHWUii B
3NeKTPUYECKNX CeTAaX.

Kpome Toro, B ceTaX C pe30HaHCHO-3a3eMJ/IEHHOW HeNTpasbio BbICOKME KOMMYTaLMOHHbIE NepeHanpsXeHns
MOTYT BO3HUKaTb B TPAHCHOPMaTOPHOI HeliTpanu 1 nonepek 06MOTKM, KOrja npepbiBaeTCs ABOHOE 3aMblkaHne
hasza — 3emns, a Lenb, OCTalOWanCsa NOAKIOYEHHON K IMHeiHO CTopoHe TpaHcdopMmartopa, UMeeT mManyio
€MKOCTb Ha 3eM/t0.

MponyckHas cnoco6HocTb PB (OMH) HeliTpanu fomkHa 6bITh, MO KpaliHeli Mepe, Takoi xe. kakas TpebyeT-
cs ana pasHbix PB (OMNH) nnu sbiwe.

MockoNbKy BbICOKME 3HAYEHWS TOKA OTCYTCTBYIOT, 418 onpeAeneHuns 3alwmnTHoro yposHa PB (OMH) moxeT
6bITb MCMO/Ib30BAHO OCTalLWEECs HaNpsXeHe Npu paspsigHom Toke 1 kKA. Ana PB (OMH) HeliTpanu 3awwuTHoe
OTHOLUEHME MOXET ObITb 3HAUNTENIbHO MeHbLUEe 61aro4aps MeHbLUER CKOPOCTU HapacTaHNa HanpsHKeHNs.

8.1.2 BeHTU/bHble paspAfHUKA U HeMHeliHble OrpaHuyuTenn nepeHanpsXxeHuin pana
TpaHcopmMaTOpOB C NOSIHON M30oNALNERn HedTpann

3awmTa HelTpasneli ¢ NoNHOW usonsayueli MoxeT 6blTb OCTUTHYTA NpUMeHeHeM PB (OMH). umeowmnx 1ot
Xe ypOBeHb 3aluThl, 4TO Ny dpasHbix PB (OMH) nnun Huxe ero. 13-3a 60/1ee HU3KOro HanpshKeHWUs NPOMbILLIEH-
HOI YacTOoTbl Mexay HeliTpanbio 1 3eMneli HoMmHanbHoe HanpshxeHune PB (OMH) HeliTpanu MoXeT 6bITb 60n1ee
HW3KOro 3HauYeHus. Kak npaBnio, pekomeHayeTcsi, HTOObl HOMUHA/IbHOE HanpsXXeHne 6bi/10 Ha YPOBHE, MO Kpai-
Heli mepe. 60 % HOMUHaNbHOTO HaNpsHXXeHus, Heobxogumoro Ans asHoro PB (OMH).

Wcnonb3ytoT PB (OMH) aABYyX BUAOB.

- WK TOW e camoil KOHCTPYKLUK, 4To U hazHoro PB (OMH). HO CO CHMXEHHBIM HOMUHA/IbHbIM HaNpPsXXeHu-
eM. um

- cneyuanbHble PB (OMH) co CHMXEHHBIMU YPOBHAMY 3aLLUThl.

Bo Bpems aHOManbHbIX YCN0BUA paboTbl CETU NN BO BPEMA NepemMexatlnxcsa 3aMblkaHnii Ha 3eMt0
MOTyT NPOM30/TN NepeHanpsXXeHns 601bLWON ANNTENBHOCTY C MAKCMMYMOM aMNANTYAbl, 4OCTATOYHbIM A5 TOTO,
4yTO6bI BbI3BATHL CeAyloLLMe 04HO 3a Apyrum cpabaTtsiBaHns PB (OMH) n ganbHeliwee noBpexaeHne gasHbix PB
(OMH). B Takmx cnyyaax cnegyet ckoopgmHuposaTb PB (OMH) Ttak. yTo6bl PB (OMH) HeliTpanu cpabaTbiBan
paHbLe, yem PB (ONMH) mexay casoii n 3emneii. PB (OMH) aNna HelTpanu ¢ BbICOKOI 3HEPTMelt MOXET BblAepXu-
BaTb 3TV BO34EeNCTBMA 1 NpefoTBpaliaTh noBpexaeHne dasHbix PB (OMNH). PekomeHayeTcs, 4UTO6bl YPOBEHb
3awmnTel PB (OMNH) HeilTpanu 0T KOMMYTaLNOHHbIX UMNY/1bCOB COCTAaB/SAN OKON0 45 % ypOBHA 3alUTbl NPU KOM-
MYTaUMOHHbIX UMNyNbcax, Heobxoaumoro aAns pasHbix PB (OMH).
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8.1.3 BeHTWNbHbIE pa3pAAHUKN U HENUHEVWHbIE OTPaHNYNTENN NepeHanpsXeHnin ona HehTpanei
TpaHcopMaToOpoOB C HEPaBHOMEPHOW n3onsumei

TpaHcdopmaTopbl C 3/1EKTPUUECKOW NPOYHOCTbIO, rpagyMpoBaHHOl OT BBOAA (hasbl K HeNTpanu, kak npasu-
N0. NPUMEHSAIOT B CETAX C 3a3eMJIEHHON HeliTpanbio. Ecnu HeliTpanb TpaHcopmaTopa HenocpeACcTBEHHO He 3a-
3emM/ieHa. YTo6bl OrpaHMyYnBaTb TOKM KOPOTKOrO 3aMblKaHWsl B CETU, OHa J0J1XKa 6bITh 3awmweda PB (OlMH) ¢
XapakTepucTukamu, Bbl6paHHbIMY C yHeTOM YC/T0BUIA CETU U Bbl4EPXMBAEMOTO HaNnPsXXeHna HeliTpanu, B COOTBET-
CTBUW C TEMM Xe caMbiMy MeToAamMu Bbibopa, KOTopble NPUMEHSAIOT A5 asHbix PB (OMH).

8.2 BeHTU/bHble pa3psAAHUKN U HENTMHENHbIE OTPAHUYNTENN NepeHanpsXeHnii mexay asamu

3HauuTeNnbHble NnepeHanpsXeHns mexay chasHbiMy BbiIBOAaMU TPaHCOPMaTopoB UIN peakTopoB BO3MOX-
Hbl NP OTK/OYEHNN peakTopa Uan peakTUBHO HarpyXXeHHoro TpaHcopmaropa. Boligepxunsaemoe HanpsxeHune
peakTopa uav TpaHcopmaTopa mexay dasaMmy MoxeT 6bITb MpeBbIleHO 6e3 cpabaTbiBaHuns haszHbix PB (OMH).
Ecnm oxunpaloTcsa Takme KOMMyTaUUOHHbIe onepauun, B 4onosHeHne K pasHbim PB (OTMH) 4okHbI 6bITb NpUMe-
HeHbl PB (OMH) mexay chasamu. ®asHbie PB (OMH) 4o/mkHbI UMETb AnnTenbHOe paboyee HanpshkeHue, paBHoe
nnu 6onee Bbicokoe yeMm 1,05 Hanbonblero HanpsxxeHnsa cetu. ina OMNH 3To 3HavYeHne nepekpbiBaeT KBasucTa-
LMoHapHble nepeHanpsxeHusa BnaoTb 40 1,25 Hanbonbluero HanpsxxeHns ceTu. lna 60nee BbICOKMX KBa3ucTaLm-
OHapHbIX NepeHanpsXXeHnin 3Ha4eHne HOMUHaIbHOr0 HaNPsHXXeHUs Heo6XoANMO YyTOUYHUTL. [insa PB BoibpaHHoe
3Ha4YeHVe HOMUHA/IbHOTO HaNPSHKEHUS J0/HKHO NepeKpbiBaTh 3HAYEHVe KBasucTaLnoHapHbIX NepeHanpsXXeHWii.

B cnyyae TpaHcthopmMaToOpOoB € HU3KOBOJIbTHON 06GMOTKO, COEAUHEHHO B TPEYroNIbHUK, MOTYT 6blTb HEO6-
xoaumbl PB (OMH) mexay hazamm Ha HU3KOBOJIbTHOW CTOPOHE, YTOObI OrpaHNYNTb MHAYKTUBHO TPaHCOpMMpo-
BaHHble nepeHanpsxeHuns. 3tn PB (OMH) MoryT Takxe 3awuliaTe BbICOKOBO/IbTHYIO CTOPOHY TpaHcopmaTopa
nyTem NoraoLeHns 31eKTPOMarHMTHOM SHEPrun Npu OTKIKYEHUN TPaHCHOPMaTOpOB.

MeuHble TpaHcopmaTopbl MOryT notpeboBaTb PB (OlMH) mexay dasamu B gononHexHne k PB (OMNH). noa-
K/IOUYEHHBIM Mexay thasamu 1 3emneit. Ana atux PB (OMH) Heo6xo4uMbl cneyuanbHble Tpe6oBaHus, a Takke
[OKHBI 6bITh ONpeAeneHbl UX XapakTepucTuKu.

8.3 BeHTWU/IbHble pas3psAfHUKW U HENWHEelHble OrpaHuynTenn nepeHanpsxeHwin ana
BpaLalnLmxca MawmH

HecmoOTps Ha TO. UTO pekoMeHAaL My No KOoOpAMHALUN N30NSLNN BpaLLaloLLMXCA MallvH He onpeaeneHsbl,
ONA 3alMThl reHepaTopoB U aBurateneli ot nepeHanpsXXeHnin ncnons3yoT PB (OMH).

[N 3TO Lenun yacTo Ncnosb3yT cneynansHble PB (OMH). a Tpe6oBaHus onpeAensoT nyTem cornaweHus
Mexay n3rotosutenem n notpedbutenem. B uactHocTtu, B cnyvyae PB (OMH) ans 3awuTthl reHepaTtopoB ocoboe
BHUMaHMWe JO/MKHO BbITb yeNeHO UCNOMTHEHWUIO UX NPOTUBOB3PbIBHbLIX YCTPOWCTB, MOCKO/IbKY TOKUM KOPOTKOTO 3a-
MbIKaHUA MOTYT 6bITb 3aMETHO Bbllle, YeM TOKU, Yka3zaHHble B TOCT 16357 nnn TOCT P 52725.

[ns malimnH, KOTopble CBA3aHbl C BO3AYLWHbLIMW IMHUAMU WU HENOCPEACTBEHHO, UM Yepe3 KOPoTkue Kabe-
nun. koHgeHcatopsbl (0T 0.1 go 0,3 Mmk®P) n PB (OMH) A0MXHbI 6bITh YCTAHOBEHBI MeXAY ha30it 1 3emnen Kak
MOXHO 6/1MXe K BbIBOAAM MaLUMHbI, YTOObI PACTAHYTb POHT NepeHanpsXxeHns Npuéamnm3nTensHo 4o 10 MKke nnu
6o0nee n o6ecneynTb ONONHUTE bHYIO 3aLMTy. Kpome TOro, MoxeT 6biTb NPYMeHeH BTOPOoi komnnekt PB (OMNH)
Ha BO3AYLHbIX TMHUAX Nepej MallnHHOW CTaHUMeR nav B TOuke CoeMHEHNA BO3AYLWHON NHUK 1 kabens.

MpruMeyaHune — Kpome orpaHnyeHunst nepeHanpsxeHuii, NpuxoasLLMx Ha MalWwnHHY cTaduuio. PB (OMH) Ha
BO3/YLUIHON TIMHUN CHUXAIOT paspsigHble Tokn Yepes PB (OlMH), yctaHOBNEHHblE HA MalluuHe. B pesynbTaTte 60/1€e HU3-
KMX OCTaKLWMXCs HanpshxeHuii aTux PB (OMH) ocyuwecTBNSeTCA 4ONO/HUTENbHAS 3alMTa MalnHbI.

Xapaktepuctukn PB (OlNH) BbiGupaloT B COOTBETCTBMY C pa3gesioM 5 nam 6. a UMny/ibCHYI0 NPOYHOCTb
M301ALUN UNN 3HAYEHNE, PEKOMEHA0BaHHOE N3roTOBUTENEM, CPaBHMBAKOT C ypoBHEM 3aluTsl PB (OMNH). B 06-
Wwem cnyyae mexay YpoBHAMU 3alnTbl U BblAEPXUBAEMbIMU HAMPSXEHNAMYU LOCTUXMUMbI TONTbKO HEGONbLLNE
3anachbl NPOYHOCTMU.

MatllumHaM, NOAKI0YEHHbIM K BO3YLLIHbIM IMHUAM Yepe3 TpaHCcopMaTopbl, MOXeT He noTpeboBaTbcsA 3a-
wuta c nomowbio PB (OlMH) B sononHeHune K 3awmrte TpaHcopmaropa, ecnv MmallvHa nogkniyeHa 4ocTaTouHo
OVIHHBIM KabenieM v ecnu yCTaHOoB/IEHbI KOHAEHCATOPb! yKa3aHHbIX Bbille 3HavyeHui. Ecnv BbikoyaTens ycra-
HOB/IEH MexAy TpaHcopMaTopoM 1 BpaLlaloLeliica MallnHol, KOHAeHCaToOPbl AO/MKHbI 6bITh YCTAHOB/IEHbI HA
BblBOAAX TpaHcopmaTopa (06MoTKax reHepaTopa).

[ns MawuH, NOAKMNIOYEHHBIX K TpaHcopmaTopam ¢ 06MOTKaMu, COeJMHEHHbIMM MO CXeMe 3Be3fa — Tpe-
YrONbHUK. YNyYLIEeHHan 3almnTa MoxeT 6bITb 06ecneyeHa 4ONONHUTENbHBIMU MexaydasHbimm PB (OMH). PB
(OMH), ycTaHOBNEHHbIE HA MaLUUHE UK MaLLWHHON CTOPOHEe TpaHcdopmaTopa, He NoABepPXeHbl BO3AeCTBUIO
60/1bLINX TOKOB MOJTHUW. CnefoBaTesibHO, HU3KME YPOBHU 3alUTbl MOTYT 6bITb JOCTUTHYTbI C MOMOLLbI0 HU3KUX
NPOGUBHBIX HANPSXeHWUi (B cnyyae PB) M HU3KMX OCTAOLWMNXCA HANPSXXEHNI Npu paspsagHbix Tokax 500 A nau
MeHee.
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Bonblmne Typ6oreHepaTtopbl UMEOT HU3KWE BOSTHOBbIE CONPOTUBAEHUA M OAHO(a3Hble COOPHbIE LWNHBI, &
KOpPOTKME 3amblkaHnA Mexay haszamun fo/KHbl 6bITb UckoYeHbl. PB (OMH) He A0/1XHbI 6bITb YCTAHOB/IEHbI MEX-
Ay hasamu. loctaTouHas 3aluTa MoxXeT 6bITb o6ecneyveHa c nomolbio PB (OlNMH) Ha BbICOKOBO/IbTHOI CTOPOHE
TpaHcdopmaropa.

8.4 lononHUTeNbHble cneuunanbHble cayvyan MNPUMEHEHUSA BEHTUNbHbIX pPas3psaAfHUKOB U
HeNWHeNHbIX orpaHnyuTenein nepeHanpsXeHuin

Bbi6op n yctaHoBka PB (OMH) ana 3awutbl HUXecneaywwero o60pyAoBaHMa A0/KHbl COOTBETCTBO-
BaTb cneymnasnbHbIM TpeboBaHWAM Ha 3TO 060py0BaHNe, ycTaHaBIMBAEMbIM MeXAy noTpebutenem n n3rotosu-
Tenem:

-060104kM Kabeneli 4OMKHBI BbITb 3a3eM/IEHbl HA 060MX KOHLaX. ECNM 3TO HEBO3MOXHO ANA 04HOMa3HbIX
Kabesioi N3-3a CHMKEHMNA HArpy304HO CNOCOBHOCTM Kabens, He3alaeM/IeHHbIl KOHel, kKabenbHOol 060104KM 40N~
XeH 6bITb 3awnuieH ¢ nomouwbto PB (OMH). HomuHanbHoe HanpshxeHne aTux PB (OTMH) A0/MXHO 6bITh BbILE,
4yeM HaBeJeHHOe HanpsxeHne 060/104ka — 3eMS NPU MakcuManbHOM Toke nospexaeHns. OHO nepekpbiBaeT
Tpebyemoe anutenbHoe paboyee HanpsxeHne. HOMUHaNbHbIN pa3paaHbIA TOK A0/KEH ObITh TAKUM Xe. 4To Uy
thasHbix PB (OlMH) Ha KoHUax kKa6esnsi. 3alnTHbI YyPOBEHb A0/IKEH ObITh Kak MOXHO HUXE, Tak Kak BblgepXusa-
emas NPoYHOCTb 060/104KM B TEeHYeHMe cpoka CNyx6bl HeJ0CTATOUYHO OnpefesieHa 1 He rapaHTupoBaHa KakuMm-
nn6o cTaHAapTU30BAHHBIM UCTIbITAHNEM;

- cneymaneHble TpaHcopmaTopsl, HanpuMep nocefoBaTesibHO BK/IIOYEHHbIE 0OMOTKM aBTOoTpaHcopmaTo-
poB 1 Npeo6pa3oBaTesibHbIX TPaHCHOPMaTOPOB:

- nocnenoBaTefibHO BK/IIOYEHHbIE peakTopbl, HaNpMMep TOKOOrpaHMynBatL e peakTopbl, BbICOKOYACTOT-
Hble peakTopbl 1 NocneAoBaTesIbHO BK/IOYEHHbIE KOHAEHCATOPbI;

- pe3oHuMpyoLne Lenu;

- TArOBble CUCTEMbl NEPEMEHHOrO TOKa;

- BO3AYLWHbIE JINHUN.

8.5 BeHTUNbHble pa3pAfHNKN N HETMHEHbIE OTPAHNYNTENN NepeHanpsXXeHnit 48 aHOMa bHbIX
yCnoBuWit akcnayartaumm

[ns aHoManbHbIX YCNOBUIA aKcnayaTauum Heob6Xxo4nMbl cneluanbHble peLleHnsa Npu NPoeKTUPoBaHUN Uan
npuMmeHeHun PB (OlMH). n Ha HUX A0N1XHO BbITb 06paLLEHO BHAMAHME N3rOTOBUTES.

MpuMepbl TakUX YCOBWIA:

- BblcOTa cBbilwe 1000 m;

- TemMnepaTtypa BHe AgnanasoHa oT MmuHyc 60 °C go nntoc 40 °C;

-06MbIB PB (OlNMH) nog HanpsxeHuem;

- CUNIbHbIE NOPbIBbLI BETPA;

- 3eMneTpsAceHunn:

- OfPaHNY€eHHble PACCTOAHUA 4,0 NPOBOASLLNX NMOBEPXHOCTENA.

9 [narHoCTUYeckue WHANKATOPbI AN HEeNMHEWMHbIX orpaHuvuTenei
nepeHanpshkeHuii B aKcnyaTaumm

9.1 O6wue NnonoxeHnsa

Kpome kpaTkoBpeMeHHbIX cny4vaes, korga OMNH yHKLMOHUPYeT B kayecTBe YCTPOICTBA, OrpaHuymnBatoLle-
ro NepeHanpsiXeHusi, CYNTatoT, YTO OH NPOSIB/SIET CBOMCTBA N3oNnsTopa. 3onumpyioLme kKayecTsa BeCbMa BaXHbI
[ON5 NPOAO/IKNTENBHOCTU CpoKa cnyx6bl OMH 1 ANA HaAEXHOCTU paboThbl 31€KTPUYECKON CeTH.

Mpwu akcnnyatauyun OMH aNns o6HapyXeHNsi BO3MOXHOTO0 YXYALEHNUS NN HapyLLUEHUS N30/IMPYHOLLNX CBOCTB
MCNONb3YIOT pas3iNyHble AuarHocTuyeckne MeToabl U MHANKATOPbl— OT MHAMKATOPOB HEUCNPABHOCTER U oTAENN-
Teneii 4na ykasaHua KOPOTKMX 3amblikaHuii OMH o npn60opoB, KOTOPbIE NO3BONAIOT U3MEPSITb HE3HAYNTEbHbIE
M3MEeHEeHUs B akTUBHO COCTaBAAIOLLEN TOKA YTEUKM UM MOLHOCTY noTepb ONMH.

Llenb HacTosLWwero pasgena — npeAocTaBuTb NOTPe6MTENI0 PYKOBOACTBO MPU PACCMOTPEHNN BO3MOXHOC-
Teil NICNoNb30BaHUs KaKOro-NM6o AMarHoCTUYECKOro MeToa, a Takke 0630p 06LLeNPUMEHAEMbIX uarHoctuyec-
Knx meToAoB. MpuBeaeHa Takxe nogpobHas MHMOpPMaL s OTHOCMTENbLHO 3MepeHuii Toka yTeukn OMH.

MpumeyaHunsa

1 ilnarHocTuyeckne ycTpoiicTeBa cregyeT NpoekTMpoBaTb U aKCnayaTupoBaTh Tak. YTo6bl obecneunsaTb 6e3onac-
HOCTb NepcoHana BO BPeMs M3MepeHus. MNpu NpoeKTUPOBaHUW U YCTAHOBKE CTaLMOHAPHbIX YCTPOWCTB AO/KHbI ObITh
yuYTeHbl BO3[eiACTBNS, BO3MOXHbIe B pabounx pexumax v npu KOpoTKNX 3aMblKaHWsX.

24



FOCT P 53735.5— 2009

2 [ns npuMeHeHWs OTAEeNbHbIX AUArHOCTUYECKUX MeTogoB y OFMH Ao/mkeH 6biTb U30NMPOBAHHLIA 3eMIsHO
BbIBOA. OH [JO/KEH MMETb [OCTATOYHO BbICOKUA YPOBEHb BbILEPXKMBAEMOr0 HaNPsHKEHUsl, YUUTbIBAKOWMNIA NosiBaeHne
VHAYKTUBHOTO MafeHNsi HanpsixeHusi Mexay BbIBOAOM U 3a3eM/IEHHbIMU YACTAMU BO BPEMS NPOXOXAEHUS paspsgHOro
ToKa.

9.1.1 NHAMKaTOpPbl HEUCMPABHOCTEW

NHankaTopbl HeMcnpaBHOCTel 06ecneynBaloT YeTKY BU3yasibHY MHANKaLKUIO noBpexaeHHoro OMNMH 6e3
OTK/IIOYEHMNA ero OT IMHUKN. YCTPONCTBO MOXET BbITb COCTaBHOM YacTbto OMNH nnv oTAeNbHOW eAnHULEN, YCTaHOB-
NleHHoW nocnegoBaTenbHO ¢ OMH. MpuHUKUN feiicTBUA, Kak MpaBuio, OCHOBaH Ha aMnanTye v NPoA0/IKUTENbHO-
CTV NpoTekaHus Toka yepes3 OMNH nnn Ha TemnepaTypo HeNUHERHbIX MeTan00KCUAHbIX Pe3UCTOPOB.

9.1.2 Otpenutenun

OTaenuTenu, 4acto ucnosb3dyemble Ha OMH cpeiHero HanpsXeHus, o6ecneynBatnT BU3yasibHY0 UHAMKA-
Luto noBpexaeHHoro OMNH nyTem OTKAOUYEHUSA ero OT CeTU. TUNUYHbIA NPUHLMN paboTbl OCHOBAH Ha HanMuun
B3PbIBHOTO YCTPOCTBA, NPUBOAMMOIO B A,eliCTBME TOKOM KOPOTKOTrO 3aMblKaHUA; 04HAaKo OTAeNnuTeNb He npefHas-
HauyeH OTK/IloYaTb TOK KOPOTKOTo 3aMblkaHusi. OTAeNnTelb MOXET GbiTb COCTABHON YacTbio OMH nnn nsonupyto-
el KOHCOMbIO, N OTAENbHON efuHULEeR, ycTaHOBNEHHON nocnegoBaTenbHo ¢ OMNH. MpenmMyLecTso ycTpoii-
CTBa COCTOUT B TOM. YTO SIMHUA OCTaeTca B paboTe nocsne oTkNtoyeHns ONH. OCHOBHOI HefoCTaTOK 3aknyaeT-
CSl B OTCYTCTBMY 3aliUTbl OT NepeHanpsxeHnii 4o Tex Nop. noka noBpexaeHHblii OMNMH He 6yneT o6HapyXeH 1
3aMeHeH.

9.1.3 CyeTUUKN NMNYNbCOB

CYeTuymKM NMNYIbCOB cpabaTbiBAOT NPU MMMY/IbCHbIX TOKAaX Bbille onpefesieHHON aMnaAnTyAbl Uan Bbilwe
onpefeneHHbIX KOMOUHALNA aMNNNUTYAbl TOKA U €ro NPOAO/MKUTENBHOCTU. ECnn nHTepBan Mexay paspsgammu
o4yeHb Man (MeHee 50 MKC) CHETYMKN MMMYNIbCOB MOTYT HE y4YeCTb KaXAbli UMNYbC TOKa. HekoTopble cHeTUnKn
TpebyloT nocneayowero Toka NPOMbILLIIEHHOW YacTOTbl, MO3TOMY OHWM HE MOTYT CHMTaTb KOPOTKME UMNYbCHbIE
Toku yepes3 OMH.

B 3aBMCUMOCTU OT NPUHLMNA JeliCTBUSA N YyBCTBUTEIbHOCTY CYETHUK MOXET NPefoCTaBUTb MHANKALMWIO O
nepeHanpsXeHuax, NOABNAIOLLNXCA B CETU, NN OH MOXET 06ecneynTb MHopMaL Mo 0 KonyecTBe pa3psanos,
COOTBETCTBYHOLMNX 3HAYUTENBHBIM 3HepreTnyeckum Bo3aelictensam Ha OlMH. HO He aeT HUKakoW cneynanbHoOl
MHhopMaL My 0OTHOCUTENbHO cocTosiHMa OTMH.

Ncxoas ns tpeboBaHuii 6€30MacHOCTY CHETUNK UMNYLCOB CriefyeT ycTaHaB/IMBaTh BHE 30HbI IETKOW A0CA-
raemocTu nepcoHanomM. OH f0/KeH BblITb PACNOMOXEH TaM. r4e MOXeT 6bITb CYUTAH C YPOBHA 3eM/IN, NPU 3TOM
OlMH pgonxeH octaBaTbCA B aKCnyataunn. MoHTax cnegyet NnpoBoAuUTb 6e3 3HaYNTENIbHOTO YA/IMHEHUSA CBA3U C
3eM/ell UM CHUXEeHNsA ee nonepeyHoro cevyeHuns. OMH fonxeH 6bITb OCHALLEH N30/TMPOBAHHbLIM 3€MSHbIM Bbl-
BOAOM 1 npoBogoM Mexay OMH n cueT4nkom, KOTOpbI N30INPYIOT OT 3EMN.

9.1.4 VickpoBble NMPOMEXYTKN AN MOHUTOPUHIa

VickpoBble MPOMEXYTKMN A1 MOHUTOPUHIa UCNObL3YIOT 418 ONpefeneHns yucaia u oL eHkn aMnanTyabl u
NPOAO/MKUTENBHOCTH paspafHbIX TOKOB Yyepes OMNH. Heo6xo4mMm cneynanbHbIii ONbIT, YTOObI COOTBETCTBYOLW UM
06pa3om NHTepnpeTUpPoBaTb 3HAKW Ha MPOMEXYTKe. HEKOTOpble NCKPOBbIE MPOMEXYTKN MOTYT BbITb NPOBEPEHbI C
OlH B ycnoeuax akcnayatauumn, B TO BpEMS Kak Npu UCNosib30BaHUM APYrNX TUMOB UCKPOBbLIX NMPOMEXYTKOB
TpebyeTcs, 4To6bl OMH 6b11 oTKNOYEeH. Heobxoanmo, 4To6bl OMH nmen BbIBOA, M301MPOBaHHbIN OT 3emnn. C
[PYroi CTOPOHbI, UCKPOBOW NPOMEXYTOK MOXET 6bITb COCTaBHOW YacTbto ONMH. VicKpoBble NPOMEXYTKU He Npejo-
CTaBNAKT HUKAKON NPAMOI MHOpPMaLMM OTHOCUTENbHO AeCTBUTEeNbHOro cocToAHNSA OMH. HO N03BONAOT cae-
naTb 3aK/1l04eHne OTHOCUTE/IbHO NPOL0/IKEHUSA PaboThl.

9.1.5 N3mepeHna Temnepartypbl

[AuncTaHunoHHoe namepexve TemnepaTypbl OMNMH MoXeT 6bITb BbINO/IHEHO NOCPEACTBOM METOA0B, OCHOBAaH-
HbIX HA TEPMUYECKOM OTPaXeHUN. TN N3MEepPEHUs TONbKO NPUBAN3NTENBHO XapakTepusytoT cocTosHue OMH. B TO
BpeMsA Kak nepenag TemnepaTypbl Mexay Bapuctopamu U NOBEPXHOCTbIO MOKPbILKN MOXeT 6bITh CyLLEeCTBEH-
HbIM. TEeM He MeHee, CpaBHUTE IbHbIE N3MEPEHUS, BbIMOSIHEHHbIE Ha cocefHuX OMH unn anemexntax OMH. moryT
yKkasaTb Ha Ype3MepHbIil Harpes.

MpsAmMble n3MepeHns TeMmnepaTypbl MeTasl/IOOKCUAHOTO BapucTopa NO3BOAIT NOTYYNTb TOYHYIO MHAMUKA-
LMo coctoaHma ONMH. Ho TpebyeTcs, 4To6bl ONMH 6611 060pYyA0BaH cneynanbHbIMU NpeobpasoBaTenismMu BO Bpe-
MS U3roToBsieHnsa. CnefosaTefibHO, 3TOT METOA MOXET ObITb UCMO/Ib30BaH TOMLKO B C/lyYae NpUMeHeHNs cneyu-
anbHbIX OMMH.

9.1.6 I3mepeHunAa ToKa yTeukn yepes OlH

Mo6oe yxygLieHne nsonvpyowmnx cBoincts OMNH BbI30BET yBeNNYeHe akTUBHOW COCTaBAOLW e ToKa yTeUKu
MW MOLLHOCTU NMOTEPb NPU AaHHbIX 3HAYEHUAX HANPSXXEeHUA 1 TemnepaTtypbl. BOAbWWHCTBO AMATHOCTUYECKUX
MeToAO0B ANs onpeaeneHna coctoaHnsa OMNMH ocHOBaHbl Ha N3MePEHUAX TOKa YTEUKN.
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MeTofbl U3MEPEHNS ToKa YTEUYKU MOTYT OblTb Pa3feneHbl Ha fABe rpynnbl: HeaBTOHOMHbIA n3mMepeHus,
korga OMH nofknoYeH K ceTn U HaXo4UTCA Noj pabounm HanpsXKeHreM BO BpeMs aKcnayaTaunumn, n aBTOHOM-
Hble usmepeHus, korga OlMH OTKAOYEH OT CETU M HAXOAUTCA NOA 0CO6LIM HANPSXKEHNEM CTOPOHHEro UCTOYHMKA
nnu B NabopaTopHbIX YC0BUAX.

ABTOHOMHbIE N3MEePEHNA MOTYT 6bITb BbIMOJIHEHbI C UICTOYHMKAMW HANPSXEHUSA, CelnanbHO NPMcnoco6-
NeHHbIMW N1 3TOV Lenu, HanpuMep nepeasukHbIMU NCNbITATENbHBIMU FeHepaTopamMmu NepemMeHHOoro WA nocTo-
SIHHOrO ToKa. Xopowas TOYHOCTb MOXeT ObiTb NOsy4YeHa NnyTem NpYMeHeHWs aBTOHOMHbLIX MeTOoAOB npu
YCNOBMMN MNCNO/b30BaHUA [OCTATOYHO BbICOKOrO UCMbITATE/IbHOTO HanpshkeHuss. OCHOBHble HeAoCTaTKu aBTo-
HOMHbIX METO0B 3aK/1l04alTCsA B BbICOKO CTOMMOCTU 060pyf0BaHnAa M Heob6xoauMocTu oTkaoyveHus OMH
OT CeTu.

Haunbonee pacnpocTpaHeHbl U3MepeHus, BbINO/HAEMble HeaBTOHOMHO N0 HopMasbHbIM pabounm Hanps-
XeHuneM. Mo npakTuyeckuM NpuynHam 1 ¢ yueToMm TpeboBaHuii 6€30NacHOCTM TOK yTeUKU, Kak NpaBusio, AoCTyneH
TO/IbKO Ha 3a3eMieHHOM KoHLe OlMH. 115 Toro 4To6b! 0CYLWEeCTBUTbL U3MEPEHMNSA TOKA YTEUKMN, NPOTEKAIOLLero B
3emnsiHOM nposoge. OlMH foxeH 6bITb 060pyA0BaH N30/IMPOBAHHBIM 3€MJ/IAHBIM BbIBOJOM.

MpumeuyaHue — M3onaums 3eMISHOMO BbIBOAA O/KHA, KaK W nocne AAUTeNbHol aerpagauuu, 6bitb
[,OCTATOYHON!, YTO6bI NPEfOTBPATUTL LUPKY/IALMIO TOKOB, Bbi3bIBAEMbIX 3/IEKTPOMATHUTHON WHAYKUMENA, NOCKOMbKY 3TU
TOKM MOTYT MellaTb W3MEpeHUIo ToKa YTeuKu.

HeaBTOHOMHbIE N3MepeHNs TOKOB YTeuku, Kak npaBuio, NPOBOASAT HA BPEMEHHOI OCHOBE, UCMO/b3Yys ne-
pPeHOCHbIe NN NOCTOAHHO YCTaHOBEHHble Npubopbl. MNMepeHoCHble NPUG0OPbLI NOACOEAUHAIOT K 3€MISAHOMY Bbl-
soay OMNH nocpefCcTBOM 3aXMMOB, & NOCTOSIHHO YCTAHOB/IEHHbIE - Yepe3 TpaHcdopmaTop Toka. JnuTenbHble
M3MepeHNs ToKa yTe4ykn MOryT 6biTb HE06X04MMbI AN 60/1ee NoAPO6HbIX MCCefoBaHNii, 0CO6GEHHO ecnn KpaT-
KOBPEMEHHbIMU N3MepPeHNAMMN OBHAPYXEHbI 3HaUYMTEeIbHble U3MEHEHNs B COCTOAHUM OMH. InCTaHLNOHHbIe n3-
MepeHUss MoryT ObITb OCYLL,ECTB/IEHbI B KOMMNbIOTEPU30BAHHbIX CETAX AN HA6N0AEHUA 3@ NOACTAHLUMOHHBIM 060-
pyfoBaHuem.

9.1.6.1 CBoiicTBa TOKa YyTEUYKN HENTMHENHBIX METa/IIOOKCUAHBIX PE3NCTOPOB

MepeMeHHbI TOK yTeukn MOXeT 6biTb pa3fesieH Ha eMKOCTHYIO 1 aKTUBHYI0 YacTu ¢ npeobnagatoLleil eMko-
CTHOW M 3HAYMTeNIbHO MeHbLUEel akTUBHON cocTaBnAlLWeln. 3ToO BUAHO Ha PUCYHKe 3. HA KOTOPOM fokKasaHbl pe-
3ynbTaTbl TUNNYHOTO 1a60PATOPHOIO U3MEPEHUS TOKa YTeUKVN e JMHUYHOTO HEe/TMHEHOTo MeTaI/Io0KCMAHOrO pesn-
cTopa. HaxoAAalWeroca nNog HanpsHkxeHneMm, aKBUBaNeHTHbIM HanbonblueMy 4AUTeNbHO 4onycTuMomy paboyemy
HanpsxeHuto (YwccobpaHHoro OMH.

Bpewms

PucyHok 3 — TUNWUYHBIA TOK YyTEUYKM HENUHEHOTO0 MEeTa/l/IoOKCUAHOro pesncrtopa
B 1abopaTopHbIX YC/IOBUSAX
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Ha pucyHke 4 nokasaHbl pe3ynbTaTbl U3MepeHuii Toka yTeukn B AByX pa3ninyHbix OMNH B akcnayaTayuu npu
YPOBHSAX HAMPSXXEeHUsS1 HECKOTbKO 60/1e€ HU3KUX, Yem L/vp.

PWUCYHOK 4 WNNIOCTPUPYET Takxe BAWUSHUE pasfiMuHblX YPOBHEN COAEepXaHus TapMOHUK B Hanpsxe-
HUK ceTw.

ToK yTeukn. MA

PucyHok 4 — TunuyHblii Tok yTeuku OTH B ycnoBusix akcnayartaumm

9.1.6.1.1 EMKOCTHbIi TOKYTEUKN

EMKOCTHbI TOK yTeUKU, N3MepeHHbI Ha 3eMnsiHoM BbiBoge OlMH. Bbi3biBaeTCa 4U3NEKTPUYECKON NpoHuLa-
€MOCTbI0 HEeIMHENHbIX MeTa1INI00KCUAHbIX PE3NCTOPOB, NapasnuTHbLIMU EMKOCTSAIMU U BbIPaBHUBAIOLW UMY KOHAEH-
caTopamu Npu UX NpUMEHeHUN. Y aesibHas eMKOCTb Pe3UCTOPHOrOo 3/IeMeHTa COCTaB/IAeT, Kak npasuo, ot 60 go
150 n® kB/cM2(HOMUHaNbHOE HanpsXeHue), NPUBOASA B pe3ysibTaTe K MakCMMasibHOMY 3HaYeHUI0 EMKOCTHOTO
TOKa yTeuku npnbansuTesnibHo ot 0.2 40 3 MA Npu HOpMasibHbIX YC/I0BUSAX IKCNAyaTaluu.

OTCyTCTBYIOT Kakne-nnbo fokasaTenbCcTBa TOr0, YTO EMKOCTHbI/ TOK 3HAUYMTENbHO M3MeHUACS 6bl BCnea-
CTBME YyXYALEHNS BOSbTaMNEPHbIX XapaKTepUCTUK HeNMHERHbIX MeTan00KCUAHbIX pe3uctopos. Cneposa-
Te/IbHO. MasIoBEPOATHO, YTO pe3ysibTaTbl U3MEPEHNA €MKOCTHOIO TOKa MOryT HafeXHO yKa3blBaTb Ha COCTOSA-
Hue OMH.

9.1.6.1.2 AKTUBHbIA TOK yTEUKM

Mpun 3afaHHbIX 3HAYEHNAX HAMPSAXEHNA U TeMnepaTypbl aKTUBHaA COCTaB/IAIOLLAA TOKA YTEUKN C/YXUT HyB-
CTBUTE/IbHbIM UHAMKATOPOM U3MEHEHWI BONIbTAMMEPHbIX XapakTepPUCTUK HESTMHEHbIX MBTa1/I00KCUAHbIX pe3unc-
TOPOB. AKTVBHbI TOK. C/leloBaTeIbHO, MOXeT 6bITb NCNO/Ib30BaH B KAYeCTBE MHCTPYMEHTa AMarHocTu4ecKoi
NHAVKALMN n3MeHeHnii B cocTosiHum OMH npu akcnayaTauun. TUNMYHbIE aKTUBHbIE N EMKOCTHbIE BO/IbTaMMepHble
XapaKkTepucTuKn AN HanpsXeHUs NepeMeHHOro Toka nokasaHbl Ha pucyHke 5. 119 cpaBHeHUs Ha pUcyHke 5
nokKasaHbl TaKxe TUMNYHbIe XapaKkTePUCTUKN NPU MOCTOSIHHOM TOKe.

AKTVUBHYIO COCTaB/IAOLWYIO NMPW HANPSXEHUN NepeMeHHOro Toka onpefesnifioT Kak YpOBeHb TOKa B TOUke
mMakcumyma HanpsxkeHus (dL//df = 0). kak noka3aHo Ha pucyHke 3. AKTUBHbIA TOK YTeUYKW HeNnHelHoro metan-
NI0OKCUAHOTO pe3ncTopa cocTasnsieT oT 5 % A0 20 % eMKOCTHOro ToKa Npu HopMasibHbIX paboumx ycnoBusx,
COOTBETCTBYSA NPUGAN3NTENBLHO OT 10 0 600 MKA MakCMMasibHOTO 3Ha4YeHUss akTUBHOIO ToKa Npu Temnepartype
+20 C.

B AnanasoHe ToKa yTeUkn akTUBHbI/ TOK 3aBUCUT OT HaNpsXKeHUs u Temnepartypbl. TUNUYHbIE 3HAYEHNSA
3aBMCUMOCTEN HaNpsHKeHUs v TemnepaTtypbl NPU HaNPsXeHUN NepemMeHHoro Toka, NpuBeeHHbIe K MHoM Temnepa-
Type +20 C COOTBETCTBEHHO, yKa3aHbl HA PUCYHKax 6 1 7.
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0.01 0.10 1.00 10.00

NOCTOSIHHBIW TOK, TemnepaTypa «20 *C,
MOCTOSHHbIV TOK. TemnepaTypa *40 ‘C:
nepemeHHbIn aKTUBHbIW TOK, TemnepaTypa *20 'C;
- NepeMeHHbI aKTVBHbIA Tok. TemnepaTypa +40 'C;
nepemMeHHbI eMKOCTHBbIA TOK

HHt

PucyHok 5 — TunuuHble BoMbTaMnepHble XapakTepucTUKN HennHeRHbIX
METasINIOOKCUAHBIX PE3UCTOPOB

3aBnCUMOCTb OT HanpshkeHus, CITH. ef.

-A- - TpeTba rapmMoHVKa Toka:
- MOLWHOCTb noTepb

PucyHok 6 — TunuyHaa HopManuM3oBaHHasA 3aBUCMMOCTb OT HanpsXxeHus
npu temnepatype +20 ‘C
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Temneparypa, °C
- aKTUBHBbI TOK;
-A - - TPeTbs rapMoHMKa ToKa:
- MOLLHOCTb noTepb

PUCyHOK 7 - TunnuHas HOPMasiM30BaHHasi 3aBUCHMOCTb OT TemrepaTtypbl npu
HanbonbLeM ANUTENLHO JONYCTUMOM paboyem HanpshxeHun LHp

PacnpegeneHue HanpsxeHus sAonb OMH MoxeT 6bITb HEpaBHOMEPHbLIM, MPeXxje BCero n3-3a BANSAHUA
napasuTHbIX eMKOCTel Ha 3eM/10 1 coceHee obopyoBaHue. HanpsxeHne, NPpUN0XeHHOe K He/IMHeHbIM MeTan-
NIOOKCUAHBIM pe3uctopamM Ha 3a3emM/ieHHOM KoHue OTMH, moxeT, cnefoBartefibHO, OT/INYATLCA Kak no aMnanTyae,
Taku no pase oT cpeAHero 3HaueHns HanpshxeHnsa oAb ONMH. laHHbIV hakTop BMSIET Ha M3MEepeHne akTUBHOrO
TOKa yTeukun AByMS NYyTAMU: BO-NEPBbIX, aKTUBHbIV TOK. U3MepsieMblli B 3eMIAHOM NpoBOAe, 3aBUCUT OT aMNAunTy-
[bl HaNPsHKEHUS, NPUTOXEHHOTO K HEIMHEMHBIM MeTaI/I00KCUAHbIM pe3ncTopam Ha 3a3eM/IEHHOM KOHLe, Criefo-
BaTe/IbHO. N3MEPEHHbI aKTUBHbI TOK MOXET OTINYaThLCA OT CPpefHero akTuBHOro Toka BAo/b OlMH. Bo-BTOpbIX,
CABUT N0 ha3e HanpPAXeHWS, NPUIOXEHHOTO K He/IMHEWHbIM MeTanI00KCUAHbIM pe3nuctTopamM Ha 3a3eM/IEHHOM
KoHUe OTNH. BMaeT Ha pe3ynbTat U3MepeHunsa akTUBHOIo ToKa /19 MeTOA0B, UCMOJb3YLWNX HaNpsXXeHne, Nnpusio-
XeHHoe kK cobpaHHOoMy OIMH. B kayecTBe OLEeHKM ha3oBoro yrna.

[pyroit nofo6HbIi PEHOMOH. KOTOPbI MOXET BAUATL HA U3MEPEHME aKTUBHOTO TOKa NPV MCNONb30BaHUN
TOYHbIX METOL,0B. — 3TO EMKOCTHbI TOK. HABOAWMbI B 3eMAssHOM npoBoge OlMH cocegHnmu hasamu.

9.1.6.1.3 FapMOHUKM B TOKE YTEUKU

HenuHelHaa BonbTamnepHas xapakrepuctuka OMNH Bbi3biBaeT pOCT rapMOHUK B TOKe yTeuku, korga OMH
Harpy>xaeTcs CMHycouanbHbIM HanpsixeHnem. CogepxaHue rapMmoHUK 3aBUCUT OT aMM/INTY bl aKTUBHOTO TOKa U
CcTeneHn HeNMHeNHOCTK, KoTopas NnpeacTaBnsaeT coboli hYHKLMUIO HANpsXeHWA U TemnepaTypbl. Hanpumep, cogep-
XaHue TpeTbeli rapMOHMKN aKTUBHOTO TOKAa COCTaB/IAET, Kak npasuio, ot 10 % o 40 %. CogepxaHue rapMoHuK,
cnefoBaTesibHO, MOXET 6bITb MCMO/Ib30BAHO B KAYECTBE NHAMKATOPA aKTUBHOIO TOKa. Ha pucyHkax 6 n 7 nokasa-
Hbl TUNUYHbIE 3HAYEHUSA N3MEHEHUI TpeTbeli N0 NOPAAKY FAapMOHUKM OT HANPSXEHNA U TeMnepaTypbl.

ApyruM NCTOYHNKOM rapMOHUK, KDOME He MPUHUMAaeMbIX B pacyeT UCTOYHUKOB, KOTOPbIE MOTYT 3HaYnTe b-
HO B/IMATbL HA U3MEPEHNE TapPMOHUK B TOKE YTEUKN, CNYXUT CofepaHne rapMoHUK B HanpsixeHuu cetn. EMkocT-
Hble TOKU FapMOHWK, BbI3BaHHbIE FApMOHUKAMW HaNpPsXKeHWs, MOTYT 6bITb TOrO Xe caMoro nopsgka no amnanTtyae,
KaK 1 TOKW FTapMOHUK, CO3[aHHbIX HeNIMHeHbIM conpoTusneHrem OMH. Mpumep rapMOHNK B TOKE YTEUKM, BbI3BaH-
HbIX rapMOHUKaMWN HaNpPsXXeHUs ceTn, NpuBeAeH Ha PUCyHKe 4.

9.1.6.1.4 MowWHOCTb NOTEPb

MoOLLHOCTb NOTepb MOXEeT 6bITb MCMOb30BaHA ANA AnarHoctuyeckoi nHankaymm ONMH Tem xe cambiM
CNoco60oM, Kak 1 aKTUBHbIN TOK yTeUkN. TUMNYHbIE 3Ha4YeHUSA MOLLHOCTY NOTepb cocTaBNAlT 0T 5 o 300 mBT/kB
(HOMMHaNbLHOro HanpsXxeHna) npy 1vpun ¢ 20 °C. 3aBUCUMOCTU TeMNepaTypbl U HANPSAXEHUA NPaKTUYeCKn Te xe
camble, YTO U /11 aKTUBHOTIO TOKa, Kak BUAHO U3 PUCYHKOB 6 1 7.

9.1.6.2 TOKYyTeuku no NnoBepxXHOCTH

Kak ny nio60ro gpyroro n3onatopa Ans HapyXHOW yCTaHOBKW, TOK YyTEUYKM NO HapPYXXHO/ MOBEPXHOCTM
MOXeT BpEMEHHO NoABAATLCA Ha Nokpbiwke OMH npu goxae uan B yCnoBUAX BbICOKON BNaXHOCTU, COYeTaeMbIX
C MOBEPXHOCTHbIM 3arpa3HeHnemM. Kpome TOro, TOK yTeUYkMm No BHYTPEHHENR NMOBEPXHOCTWM MOXET NOABNATLCA
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13-3a NPOHWKHOBEHWSA BNaru. Bo BpemMs namepeHunit Tokvu No NOBEPXHOCTU MOTYT HaknaAbiBaTbCA Ha TOKM yTeUKM
pes3ncTopoB, OAHAKO AN Pa3/INUYHbIX METOA0B U3MEPEHNIA YUYBCTBUTETbHOCTL K BHELLHUM U BHYTPEHHUM NOBEpPX-
HOCTHbIM TOKaM MOXEeT ObITb pa3n|/|-4H0|7|. BnuvsHune Toka yTeuku no BHELUHEN NOBEPXHOCTU MOXET 6bITb UCK/THOYEHO
WY BbINOJTHEHNEM U3MEPEHWUIA B CyXUX YCIOBUAX, MU NPUMEHEHWEM N060r0 ApYyroro yao6HOro metToaa, Hanpu-
Mep OTBeAeHNeM ToKa yTeUkn No NOBEPXHOCTU B 3eMJII0.

9.2 M3mMepeHUe NOSTHOTO TOKa yTeukn

MONHBIA TOK yTEUKN 3aBUCUT, rNaBHbIM 06pa3oM, OT EMKOCTHOTO TOKa, MOCKO/bKY akTUBHAasA cocTaBnsioLLas
HaMHOTO MeHbLUEe eMKOCTHOW cocTaBnsoLweli Toka. Kpome Toro, eMKoCTHas 1 akTUBHasi cocTaBfsoLLme Toka
oTnunyarTcs no chase Ha 903 cnepoBaTenbHO, TpebyeTcs 60MbLLION POCT aKTUBHOMO TOKA HENIMHEHbIX MeTan100kK-
CUAHbIX Pe3UCTOPOB Nepes TeM. Kak MOXeT 6biTb OTMEUYEHO 3HAYNTE /IbHOE U3MEHEHWNE B YPOBHE NOJIHOTO TOKa
yTeukn. Kpome TOro, NO/HbI TOK yTEUKN YyBCTBUTENEH K MECTOMO/TOXEHUIO, MOCKO/IbKY EMKOCTHBbI TOK 3aBUCUT
OT NapasuTHbIX EMKOCTEN.

OnepaTUBHbIA peXUM N3MEpPEHMNS NOTHOTO TOKA YyTEUKM LWUMPOKO MCMOMb3YIOT HAa NpakTuke NOCPeAcTBOM
NPVMEHEHNS 06bIYHbIX MUIIMAMNEPMETPOB, BCTPOEHHbIX B CHETYNKN UMMY/ICOB WAN MEPEHOCHbIe Mpubopbl, No-
KasblBallve felicTBylollee, cpefHee UM MakcuMasaibHOe 3HaYeHne NOJSIHOTO TOKa YyTeuku.

YyBCTBUTENBHOCTb AEACTBYIOLLENO, CPEAHEr0 NN MAKCUMA/IbHOTO 3HAYEHUS MOJTHOTO TOKA YTeUKN K n3me-
HEHVAM B aKTMBHOM TOKe WMIOCTPUPYETCS PUCYHKOM 8. Hu3kas 4yBCTBUTENbHOCTb K UBMEHEHUSIM B YPOBHE
AKTUBHOIO TOKa yTe4YKM NO3BOJIAET NCNOJSIb30BaTb U3AMEPEHUE NOJTHOIO TOKa yTe4kn B KayecTBe AUarHoCTu4eckoro
MHAMKaTOpa TOMbKO B PEKUX ClyyasiX, Korha akTUBHbI TOK HAXOAWUTCS B TOM Xe AnanasoHe, YTO U eMKOCTHBbI TOK.

OTHOCWTEbHBIA POCT OGLLETO TOKA YTEUKM

- MakcumasibHoe 3HaueHue;
- cpefiHee 3HayeHue;
-A- -feiicTByOLLEE 3HAUEHME

PucyHok 8 — BnuaHue pocTta akTMBHOIO TOKa YTEYKM Ha POCT MOJIHOrO ToKa yTeukun

9.3 M3mepeHMe aKTUBHOTO TOKa YTEYKM MU MOLHOCTU NOTEPL

AKTMBHAas YyacTb TOKa YTEUKU MU MOLLHOCTb NOTEPb MOXET GbiTb ONpefesieHa NCNoNb30BaHNEM HEeCKOsb-
KMX MeTof0B. MOryT 6bITb yCTAHOB/IEHbI TPV OCHOBHbIX MeTOAa, pa3feieHHblX Ha pas/inyHble rpynnebl.

MeTog A: HenocpefcTBeHHOE U3MepPeHMe akTUBHOTMO TOKa yTeuku. ATOT MeTo MOXeT 6biTb NoApasaeneH
Ha YeTblipe rpynnbl B 3aBUCUMOCTU OT cnocoba BblAeNeHNs akTUBHOW COCTaBNSIOW e Toka yTeuku:

Al Vicnonb3oBaHne HaMpsXeHWs B kauyecTBe aTasloHa.

A2 KomneHcalusi eMKOCTHOV coCTaBnsAoLLLel TOKA YTEUYKM NyTEM NCNOMIb30BaHUS HAMPSXEHNS B KauecTBe
curHana.
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A3 KomneHcaumsa eMKOCTHONM cocTaBnsatoLieli Toka yTeukn 6e3 cnosb3oBaHUsa HanpsXeHUs B KayecTBe
curHana.

A4 KomneHcauns eMKOCTHbIX COCTaBNAIOLLNX TOKA yTEeUKN nyTemMm KOMOUHaL Uy TOKOB Tpex das.

MeTogn b: KocBeHHOe onpefenieHne akTUBHOM cocTaBAsoLW el NOCpeCTBOM rapMOHMYECKOro aHan3a Toka
yTeukn. 3TOT MeTo[ MOXeT 6bITb NoApasfesieH Ha TpK rpynnbl:

B1 AHann3 TpeTbell Mo NOPSAKY FapMOHUKM TOKa YyTEUKM

B2 AHanus TpeTbeli N0 NOPSAAKY rapMOHWKN C KOMNEHcaLuyeil rapMOHUK B HAMPSHXKEHUN CeTU.

B3 AHann3 nepsoil N0 NOPAAKY rapMOHUKM TOKa YTEUKM.

MeTop B: HenocpeacTeeHHOoe onpeenieHne MOLWHOCTA NOTepb

9.3.1 Metog Al. Vicnonb3oBaHue HanpsXXeHUs B KavyecTBe 3aTasloHa

MeToA OCHOBaH Ha MCNO/Ib30BaHMM 3TASIOHHOTO CUrHana, NpeAcTaBnsoLwWwero co6oi HanpsxeHve, NpuIo-
XeHHoe K OTH. OTanoHHbIA CUrHan MoXeT 6bITh UCMOb30BaH 415 NPSAMOro CYUTbIBAHUSA aKTUBHOI cOCTaBAI0-
el Toka yTeUykn B MOMEHT, KOrfa 3HauyeHne HanpshxeHusi paBHO CBOEMY MakcumMmanbHomy 3HaveHumto (dU/dt = 0).
HanpsxkeHve 1 ypoBeHb aKTUBHOIO TOKa MOTyT 6bITb CUMTaHbI C OcLmanorpada nam nofgo6Horo ycTpoincTaa. 1ot
MeTof, Kak NpaBuo, NCNosnb3yT B nabopartopuu ANA TOYHOTO onpeaeneHns akTUBHOTO TOKa, NOCKObKY 3TasnoH-
HbIli CUTHA/ N1erKo MONyYaloT C AeNUTEeNs HANPSXKEHVA, UMEelOLLero 40CTaTO4YHO He3HauYNTe bHbIN cABUT No ha3se
(cM. pucyHok 4).

Ha npakTuke TOYHOCTb IMMUTUPYETCSA FN1aBHbIM 06pa3oM CABUIOM Mo ha3e 3TaSIOHHOIO CUrHana u OTK/I0He-
HUSIMW B amnAnTyAe u chase Hanps>XKeHusl, MPUI0XEHHOTO K He/IMHENHBIM MeTal1I00KCUAHbIM pe3ncTopam y 3a-
3emsigsemMoro koHua OIlMH. kak 3To yka3aHo B 9.1.6.1.2. Hasninume rapmMoHUK B HanNpshHkeHUn MOXeT, Kpome Toro,
CHU3UTb TOYHOCTb MeToAa

OrpaHuyeHune, HaknaablBaeMoe Ha NpMMeHeHne aHHOro MeToAa ANA U3MepPeHUi B akcnayaTauum, 3aknio-
YyaeTcs BHE06X04MMOCTH 3Ta/IOHHOTO CUrHana. Heo6xo4MMo U MOXeT NpeAcTaBAATb COG0M CNOXHOCTb BpeMeH-
HOe npucoeAnHeHne Ko BTOPUYHOI CTOPOHe TpaHcopmaTopa HanpsXKeHUst NN K eMKOCTHOMY BbIBOAY NPOXOAHO-
ronusonsatopa. EMKoCTHbIE TOKW, HaBefleHHble B 3eMAsiHOM nposoge OlMH cocegHumMmM chazamun, MOryT YMEHbLLUTb
TOYHOCTb U3MEPEHUiA B aKCnayaTauum, kak aTo ykasaHo 8 9.1.6.1.2.

9.3.2 MeTop A2. KomneHcaunsas eMKOCTHOM cocTaBnslowein nyTem MCNONb30BaHUA HanpsXeHus
B KayecTBe curHana

YyBCTBUTENbHOCTb NPV U3MEPEHUN aKTUBHOM YacTh MOXeT ObITb ONOTHUTENBLHO NOBbILEHA NYyTeM UCNONb-
30BaHNA HAMPSHKEHUsI B KAYECTBE CUTHaNa s KOMNeHcaum eMKOCTHOI cocTaBnstoLLeii Toka yTeukn. OCHOBHOM
NPUHLKMN OCHOBaH Ha NPUMEHEHUN MOCTA BbICOKOr0 HanpsXeHus, eMKOCTHO-aKTUBHOE N/1e40 KOTOPOTro A0/IXHO
6bITb perynupyembiM. 370 N03BONAET c6anaHCMpoBaTb EMKOCTHYIO COCTaB/AIOLW Y0 TOKA YTEYKMN Tak, UTO BbIXOf-
HOe HanpshkeHue 3aBUCUT TOSTbKO OT HeJTIMHEWHON akTUBHOW COCTaBASALL e N MOXET 6biTb N3YHEHO C MOMOLLbIO
ocuunnorpada.

BanaHcuMpoBKy MOCTa npekpalarT, Korga HanpshkeHne 6/IM3K0 K Hy/lo, @ eMKOCTHbIN TOK UMeeT MaKcu-
ManbHoe 3HavyeHune. Mockonbky anddeperHymansHas emkocTb OMH 3aBUCUT OT HaNpsXXeHnsa (EMKOCTb yBeNYm-
BaeTCA C HanpsXXeHuem), B TO BPeMS Kak eMKOCTb MOCTa MOCTOSIHHA, OCTalLWmniica nocsae KoMneHcauum Tok
BK/lOYaET B Ce65 He TO/IbKO aKTUBHYIO0 COCTaB/IAOLLYI0, HO TaKXXe U eMKOCTHYI0 YacTb (CM. pucyHok 9). Kak n gns
MeTofa Al. UCTUHHAA aKTMBHAA COCTaBNAOLWAaa MOXET 6bITb CUMTAHA B TOT MOMEHT, KOrAa 3HaYeHne HanpsxeHus
paBHO CBOEMY MaKCMMalbHOMY 3HaYeHUIO.

Bpewms

PucyHok 9 — Tok. ocTarowuniicsi nocse KoMneHcauum eMKOCTHOro Toka, npu (W
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9.3.3 MeTog A3. KomneHcauna eMKOCTHOW cocTaBnsitowein 6e3 Mcnonb3oBaHWA HaNpsiXeHus
B KayecTBe curHana

370 MeTo[ KOMMeHcaLmnmn, CornacHo KOTOpOMy HE06XO0AMMOCTb B CUTHA e HanpsiXXeHus otcyTcTeyeT. Oc-
HOBHOW MPUHLMM 3aKI04aeTCs B TOM, YTO 3Ta/IOHHbI CUTHAN OCHOBHOM 4acTOTbl CO34aeTCA UCKYCCTBEHHO MO-
CpeACcTBOM MHChOPMALMK, N3BNEYEHHOW N3 TOKa yTeukun. MyTeM COOTBETCTBYOLWLErO peryimpoBaHus amnanTyabl n
ha3oBOro yrna, Kotopoe MOXeT 6bITb NPOBEAEHO aBTOMATUYECKM AW NPU UCNONb30BaHMKM ocumunnorpada, rnoxet
6bITb CO3/aH 3TA/IOHHbIN CUTHAN A1 KOMNEHCAL N eMKOCTHOW cocTaBnAloLLel Toka yTeukn. MeTo MOXeT 6bITb
OCYLL,eCTBJ/IEH C Pa3/INYHBIMU CTEMEHAMU C/TOXKHOCTU.

MeTon MOXeT 6bITb 6€3 3aTPyAHEHUI NPUMEHEH 418 N3MEPEHWIA B akcnlyaTaumu. MoTeHymansHas npobne-
Ma 3akK/14vaeTcsa B Ha/IM4Yuy B HaNpsHXeHUM rapMoHUK, Bbl3biBAOLLNX TAPMOHNYECKME EMKOCTHbIE TOKU, KOTOpble
MOTYT CIYXWUTb MOMEXO aKTUBHOW cocTaBnsAwwei. Kpome Toro, KOMNeHcupyLWwuii curian npeacrasBnseT TOK
B /IMHEHON eMKOCTH, KoTopas 3ak/io4vaeT B cebe Ty e camyto npobaemMy TOYHOCTH, Kak u B MeTofe A2. Casuru
has B HANPsSHXEHUAX U TOKax, Bbl3BaHHble COCEAHUMMN ha3aMu, MOTYT CHU3UTb TOYHOCTb, Kak 1 B MeTofdax Al
nA2.

9.3.4 MeTtoa A4. EMKOCTHas KOMneHcauna nyTem KOMGUHaL My TOKOB YyTOUYKM TpPoXx chas

MeToz 0CHOBaH Ha NpeaAnoIoXeHUn, HTO EMKOCTHbIE TOKM ncye3atoT, ecim Toku yTeukn OMNH B Tpex chasax
CyMMUpYyoTCA. Pe3ynbTUPYOLWNA TOK COCTOUT U3 TAPMOHUK aKTUBHbLIX TOKOB TpeXx ¢ha3. NoCKO/IbKY OCHOBHble
cocTaB/ISAoLIME TaKXKe NCHe3atoT, MOKa OHW paBHbl N0 amnanTyge. Ecnv nponcxoauT yBesimyeHe akTUBHOMo Toka
n60ro n3 OMNH Npu NOCTOSAHCTBE EMKOCTHbIX TOKOB, POCT 6yAeT NPOosiBASAITLCA B CYMMapHOM TOKe. DTa/lOHHbI
CUrHaN HanpsxeHus He TpebyeTcs.

Bo Bpems namepeHuii npu akcnayartauum 0OCHOBHOM He0CTaTOK MeToAa COCTOUT B TOM. UTO EMKOCTHbIE TOKW
Tpex das, kKak npaBuo, He paBHbl. TO/ILKO XOPOLLO OTPEryIMpoBaHHble NPOCTPpaHCTBEHHbIE (DOPMbI, Takne Kak
OMH B rason3oIMpoBaHHOM KOMMYTUPYHLLLEM YCTpOIicTBE, 06bEANHEHHOM C paBHbIMU eMKocTaMU OMH. o6ec-
neynBalwT HEOOXOAMMYO CUMMETpPUIO. [pyroii HegoCTaToK 3ak/yYaeTCcs BO BANSHUN TAPMOHUK B HANPSXeHUN
CceTu, BbI3bIBAIOLWMX FTAPMOHUKN B CYMMapHOM TOKe.

9.3.5 Metog B1. AHanun3 TpeTbei No NOPAAKY rapMOHUKN

MeTo/ 0CHOBaH Ha TOM. YTO rapMOHWKM CO34al0TCA B TOKE YTeUKN HEeNMHEHON BONIbTaMIepHol xapakTepu-
cTukoii OMH. H1kakoro aTa/IoOHHOTO HaNPsXXeHUs He TpebyeTcs, MOCKO/bKY NpenonaraeTcs, YTO BCE FapMOHUKN
NosIBAISITCA U3 HEIMHENHOTO aKkTUBHOTO Toka. CofepxaHne rapMOHMK 3aBUCUT OT aMNINTY bl aKTUBHOTO TOKa U
CTeneHn HeIMHEeNHOCTUN BOIbTaM/IEPHON XapakTepuUCTUKN, T. €. FaApMOHUYECKUI cOCTaB U3MEHAETCH B 3aBUCUMOC-
TV OT HanpsaxeHna n Temnepatypbl OMNH, kKak NokasaHo ANA TpeTbeil N0 NOPAAKY rapMOHUKN Ha pUCyHKax 6 u 7.

TpeTba rapMoHMKa, Kak Hanbonbluas rapMoHuyeckas cocTaBnsaLWwan akTMBHOIO Toka, Hanbonee 4acTo uc-
nosb3yeTcs 4719 ANarHoCTUYECKNX U3MepeHuii. Mepexos oT rapMOHMKM K YPOBHIO aKTUBHOTO TOKa, ecin TpebyeT-
cA, OCylecTB/sAeTCA Ha OCHOBe MHopMaLmmu, npegocTaBnsemoin nsrotosutenem OMH nam nonyyaemoii B pe-
3y/nbTate usMepeHunii B nabopatopum.

MeToA MOXeT 6bITb LUMPOKO MCNO/Ib30BaH 415 U3MepeHuii B akcnnyaTaunu. OcHoBHasA npobaema 3aknoya-
eTCH B UYBCTBUTENLHOCTU K rapMOHMKaM B HaNPsHXXeHUN ceTn. FapMOHUKN B HANPSXXEHUN MOTYT cO34aBaTb EMKO-
CTHble rapMOHUYeCKNe TOKW, KOTOPbIE MO 3HAYEHUIO CPABHUMbI C TAPMOHNYECKMMUN TOKAMU, TEHEPUPYEMbBIMUN HE-
NuHeliHbIM conpoTuBieHnem OMH. Kak pesynbTaT, owmbka B U3MEPEHHOM FrapMOHUYECKOM TOKe MOXeT 6biTb
3HAYUTENbLHOIW NPU BbICOKOM COAEPXAHUM FTAPMOHUK B HANPSXXeHUU. 3To BUAHO Ha pucyHke 10. rae owmnbka B
OLeHKe TpeTbeli rTapMOHMKM B TOKEe YyTeUKu npegcTtaBneHa kak yHKLMa OT cofepxaHuna TpeTbeli rapMOHUKN B
HanpsaXeHWn ceTn. PUCYHOK OTpaxaeT BNUAHNE pasINYHbIX BOIbTaMNEPHbIX XapaKTepuCcTUK U eMKOCTEN, Takxe
Kak n BNusiHue (a3oBoro yrna TpeTbeil rapMOHWKN HanpskeHus.
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MorpeLHocTb oueHku, %

PucyHok 10 — Owwubka B OUEHKe TpeTbeli rapMOHWKM Toka YTeUKM AN Pa3IUYHbIX
(has3oBbIX YI/10B TPETLEN FAPMOHMKA HAMPSHKEHWUSI CETU MNpKU yyeTe PpasfIMuHbIX EMKOCTeil
1 BOSIbTAM/IEPHbIX XapaKTepPUCTUK HENTMHelHbIX MeTaI0OKCUAHbBIX Pe3MCTOPOB

9.3.6 MeTop B2. AHanu3 TpeTbeli NO NOpPAAKY TFapMOHWKM C KOMMeHcauuel rapMoOHUK B
Hanps>XeHuun

MeTof ocHOBaH Ha TOM e caMOM npuHuune, 4ytTo n metos B1, HO YyBCTBUTE/ILHOCTbL K rapMOHMKaM B
HanpsHXeHUn 3HaYNTeIbHO CHXKEeHa BBeAeHNeM AN TpeTbeil rapMOHUKM eMKOCTHOro Toka B OINH komneHcupyto-
LLero TOK CUrHana, Nosy4aemMoro oT «Mpo6HUKa nNoss», pacnosioXeHHoro B ocHoeaHum OMMH. Mocne cooTBeTCTBY-
lowero MacwtabupoBaHms rapMOHNYECKUIA TOK. HaBeeHHbI1 B MPOGHVKE 3/1eKTPUYeCKUM NoneM, Bblgensercs s
MOJTHOrO rapMOHNYECKOr0 TOKa, B pe3y/ibTare Yero nosiBAseTCsA rapMOHNYECKUNIA TOK. TeHepupyeMblil HeNIMHENHbIM
akTMBHbIM TOkOM OTMH. MpeBpaLlieHne TpeTben rapMOHUKN B aKTUBHbIV TOK TpebyeT 0N0NHUTENbHOW nHdopmMa-
uumn ot narotosutens OMH, kak n B MeToae B1. MeTog npurofeH ANs U3MEPEHNii B akcnayaTayuu.

9.3.7 MeTtoa B3. AHanu3 nopBoil N0 NOPAAKY rapMOHUKK

OCHOBHas COCTaBNAKLWan akTUBHOMO ToKa, nosiyyaemas hunbTpoBaHNEM U MHTErPUPOBAHMEM TOKA YTEUKH,
Bbl4aeT CUTHasI, MPONOPLUNOHaNbHbI/ aKTUBHOW COCTaBASIOLWEN.

BnvsiHve rapMOHUK B HanpsxeHUn ceTu BO BPeMS U3MepeHUii npu akcnayaTauny npakTuyeckn ncknovaet-
CS UICNOMb30BAHNEM TO/IbKO OCHOBHbIX COCTaBAAOLWMNX HANPAXEHNS U Toka. OCHOBHOM He40CTaTOK MeToAa co-
CTOUT B HEO6XOAMMOCTW CUTHAA HaNpsHKeHWUs1, NolyyaemMoro, HanprMmep, Co BTOPUYHON CTOPOHbI TpaHcdopmaro-
pa HanpsXeHusa. TOYHOCTb 3aBUCUT OT Yr10B (ha3 HaNpsXXeHu 1 TOKOB, TakXXe Kak n Ana metogos A1—A3.

9.3.8 MeTop B. HenocpeacTBeHHOe onpefesieHNne MOLWHOCTN NOTEPb

MoLHOCTb MOTepb NpeAcTaBseT co60li MHTerpaa Npon3BefeHNs MTHOBEHHbIX 3HAYEHWN HANPSXeHUs 1
TOKa yTeyku, feNIeHHOro Ha 3HayeHne BpemMeHn. MOLWHOCTb MOTepb MOXeT 6bIThb BbipaXeHa B TepMuHax npon3se-
[eHnsa feiicTBYIOLLEero 3Ha4YeHNA akTUBHON COCTaBNANOLLEN TOKA YTEUKN U AeiCTBYIOLLEro 3Ha4YeHa Hanpsaxe-
HUA. npunoxeHHoro kK OMNMH. BansHve rapMoHNK B HANPsHXXeHNN 3HAa4YNTEIbHO CHUXKaeTCsA NpMMeHeHnem npoueayp
YMHOXEHUS N nHTerpuposaHns. OCHOBHOW HeA0CTaTOK COCTOUT B HEOOXOAUMOCTH CUTHaNa HanpskeHns. Kak n s
MeTofax A1—A3. TOYHOCTb BO BpEMS U3MEPEHNIA B 3KCNAyaTauum MOXeT 6bITb OrpaHuYeHa yrnamu gas Hanps-
XXEHUI 1 TOKOB, BbI3biBA€MbIX COCEAHUMU haszamu.

9.4 NHdopmaumsa 0 TOke YyTeykn OT MU3FOTOBUTENS HeNIMHeWlHbIX orpaHuuntTenei
nepeHanpsxXeHui

PesynbTatbl M3MepeHWnii Toka yTeuykn MOryT GbiTb CONOCTaB/IeHbl C MHGhopMaLuneid, npegocTaBnsieMolt
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nsrotosutenem OMNH. Ans ucnonb3oBaHNA 3TON MHOPMaL MK BaXHO, YTOObI 6bIN N3BECTHLI paboyee Hanpsaxe-
HWe 1 TemnepaTypa oKpyxatlLiei cpefbl BO BpeMS U3MEPEHWIA.

[na adhheKkTMBHOIO UCMO/Ib30BaHNA ANArHOCTUYECKMX METO0B, ONUCAHHbIX BbILLE, U3rotToBuTeb OMNMH moxeT
npesocTaBUTb MHOPMALMI0 OTHOCUTENBHO Pa3/IMYHbIX METOA0B. VIH(hopmaLma MOXeT BKouaTh B ceb6a AaHHble,
OTHOCSALMECA K aKTUBHOMY TOKY, TPETbE rapMOHUKe TOKa U MOLLHOCTU noTepb Ana OMNH kaxaoro tuna kak
OYHKUUN HANPsSKeHUs U TeMnepartypbl.

[Ns npakTM4ecKoro NCNosb30BaHUA 3aBUCUMOCTb OT HANPSXXEHWUA MOXET 6bITb BbipaXeHa Kak hyHKuus
pabouero HanpsXeHus, aeneHHoro Ha U,,. iHdhopmaumsa, npegnoyTuTensHo, 0/KHA 0XBaTbliBaTh paboune Hanps-
XeHuns ot 0,40 L, £o 0.90 U,. AKTUBHbIi TOK U TOK TPETbEW rapMOHUKN JO/DKHbI 6bITh NPeACcTaBAEHbl Kak MaKCcu-
MaJsibHble 3Ha4YeHUs, B TO BPEMS Kak MOLLLHOCTb MOTEPb A0/KHA ObITb BbipaXeHa Kak yje/ibHoe 3HayeHne, OCHO-
BaHHOE Ha HOMUHAa/IbHOM HanpsHXeHuw.

3aBMCMMOCTb OT TeMnepaTtypbl A0/MKHA BbITh NpeAcTaBieHa kak hyHKLMA TemnepaTypbl OKpyxatoLeli cpe-
[bl C y4eTOM TOUYHOW TeMmnepaTypbl NeperpeBa pe3ncTopoB, MOCKObKY OTCYTCTBYET Kakas-1M60 BO3MOXHOCTb
noNyyYnTb peasbHy TemnepaTypy pe3vcTopoB BO BPEMSi U3MepeHunii B akcnayatayuu. juanasoH tTemnepartypsbl
oKpyxatlLiell cpefbl NpeanoyYTUTENBHO A0/MKEH 6bITh OT MUHYC 10 °C ao nntoc 40 °C.

NMpumedvyaHune — PeanbHas Temneparypa pe3ncTopoB MOXeT ObiTb Bbille, YeM HOpMasbHas, W3-3a
COJTHEYHOI paauaummn, NorfoLLEHHON aHepPruy 1 T. M.

[lBa pa3nunuHbIxX BUAa nHdopmaunu ot usrotosmutenss OMH npencTaBnsoT OCHOBHOM UHTEpec Npu oL eHke
pe3ysibTaToB U3MEPEHWIA.

Bo-nepBbix, 3TO MH(OpMaLUA NS CPAaBHEHUSA pe3yNbTaToB, NONYYEHHbIX MPU Pa3IMYHbIX yCNoBuUax pabo-
Thbl. BbIp@XEHHbIX B TEpMUHAaX paboyero HanpsXxeHna n TemnepaTypbl OKpyxatoLen cpegbl. MNyTem npusenexHns
N3MEepPEHHbIX 3HAYEHNI K Habopy «CTaH4apTHbIX» pPaboynx ycnoBuidi, HampuMmep nNpu paboyem HanpsHkeHuu
0,70 unun TemnepaType okpyxarLei cpeabl +20 °C, BO3MOXHO CpaBHEHVE pe3ynbTaToB N3MepeHuniA, NoNyYeH-
HbIX NPY Pa3NnYHbIX ycnoBuax. NHgopmaums oT 3roToBUTeNsa MoXeT 6biTb TakXe npeacTaBieHa B BUe Koppek-
TUPYIOLWNX MHOXMUTENEN, Kak yKa3daHo Ha pucyHkax 11 n 12.

Bo-BTOpbIX, n3rotoBuTtens OMH MoXeT npeAcTaBuTb Npeaesns! 415 U3MepsieMblX BE/IMYUH NOC/e npuseje-
HUA K «CTaH4apTHbIM» paboynM yC/I0BUSIM, Kak ONncaHo Bbllle. B cnyyae npeBbileHna 3TUX Npeaenos cnegyet
NPOKOHCYNbTUPOBATLCA Y U3rotoBuTens. Mpegensl MOryT 6biTb 3afaHbl B BuAe abCcoMoTHbIX 3HAYeHWE u/nnn
OTHOCUTE/IbHbIX UBMEHEHWN CO BpEMEHEM.

MHoXuTenb

- TpeTbsl rapMOHMKA TOKA;
-A- - MOLLHOCTb NoTepb

PucyHok 11 — TunuyHasa nHopMaums Ans NPUBEAEHUS K YCOBUSIM
«CTaHJapTHOrO» paBoyero HanpsixxeHus
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MHoxuTeNs

-A- - MOLYHOCTb NOTEPb

PucyHok 12 — TununyHas nHdopmauma Ana npuBefeHus K yCioBuaM
«CTaHAapTHOM» TemnepaTypbl OKpyXatoL e cpeabl

NMpumeuvaHns

1 Bcneactsue C/IOXHOCTY METOLOB U3MEPEHWA PeKOMEHAYETCS KOHCY/bTUPOBATLCSH C U3rOTOBUTENEM, YTOGbI
npefoTBPaTUTL HEBEPHOE WCTONKOBaHWE PEe3ynbTaToB U3MEepeHUit.

2 Ha onpepgesfieHne 3HaueHWii TPETbEN FapMOHMKM TOKA MOTYT MOB/IMSATH TAPMOHUKNA B 1a60paTOPHOM WCMbITa-
TENbHOM HanpsixeHun. MoaTomy cnegyeTt yyecTb TPeGOBaHMS K UCTbITaTeIbHOMY 060pYA0BaHMIO.

9.5 0O606U,eHNe gnarHocTUYECKMX MeTo[0B
OnbIT NPUMEHEHUS Pa3INYHbIX AMArHOCTUYECKUX MEeTO0B NpeAcTaBfeH B Tabnuue 4.

Tab6nuya 4 — O606LWeHNe AMarHOCTUYECKUX MeTO0B

Ycnosue npumeHeHus

[uarHocTnyecknii  MeTog, OnbIT  3Kcnyaraumm
ABTOHOMHOE HeasToOHOMHOE

MHankaTop nospexaeHuns X OrpaHuYeHHbli
OTaenutens X OO6WUPHBLINO0»
CyeTynK MMNYbLCOB X O6LWHWpPHbIA
M ckpoBOi NpOMeXyToK AN MOHUTOPUHra X X O6LWNPHBIK0»
M3mepeHne Temneparypbl X OrpaHuYeHHbIi
M3mepeHune Toka yTeuku Npu UCNosib30BaHWUN:
- OT[Ee/NIbHOI WCTOYHMKA HanpsKeHus X Cwm. Tabnuuy 5
- paboyero HanpsxeHus X Cwm. Tabnuuy 5

a» C OlH cpegHero Hanps»xeHus.
b*B oTAe/NbHbIX CTpaHax.
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Ta6nuya 5— XapakTepucTuka METOAOB U3MEPEHUs TOKA YTeUkn Ha MecTe aKcnayaTauum

UyBCTBUTE/LHOCTb AvarHocTnyeckas
3hheKTUBHOCTb
MeTog, nsmepenus Oq%?j/]la' K rapMOHU-  C (pa3oBOMYy K Tokam KauectBo  CnoXHOCTb 3]82[‘?';*
TOM yTeHku verona Kam 0 yriy npu Mo MoBepx- WHGOPMAaUMM  MPUMEHEHNS i I/I)I//I
i HanpskeHU  3MepeHnn HOCTU H
HanpshKeHns
W TOKa
OTAEeNbHbIA UCTOYHMK H.n. H. n Bbicokas Bbicokoe Bbicokaa  OrpaHuyeH-
HanpsiXeHns MoCTOSAHHO- HbIi
ro ToKa
okcnnyaTaunoHHoe
HanpshxeHne Wan otgesib-
Hblli UCTOYHUK Hanpsxe-
HMUA MepeMeHHOro Toka
MN3mepeHne nosnHoro Hwuskasn Hwuskasn CpepHsas Hwuskoe Huskan O6LWHNpPHbI
TOKa yTeukun
M3mepeHne akTUBHO-
ro Toka yTeuyku npu uc-
Nno/ib30BaHNU:
- 3Ta/IOHHOro Hanps- Al CpepHan Bbicokas Bbicokas CpepHee Bbicokas ~ OrpaHuyeH-
XeHuns HblIi
- eMKOCTHOI KOMMeH- A2 CpepHsas Bbicokas Bbicokas CpepHee Bbicokas  OrpaHuyeH-
cauumn Hbll
- UCKYCCTBEHHOW KOM- A3 CpepgHas Bbicokas Bbicokas CpepgHee Hu3skasn O. un.n.
neHcauumn
- UCK/I0OYEHNA eMKOCT- A4 Bbicokas Bbicokas Bbicokas Huskoe Hwuskasn OrpaHunyeH-
HOTO TOKa HbI
FapMmoHuyecknii aHa-
N3 TOKa yTeukn npu umc-
nosib30BaHuu:
- TpeTbeli rapMOHVKN Bl Bbicokas Hu3skasn Hu3skasn CpepHee Hu3skasn OGLIMPHBIi
- TpeTbeli rapMOHUKN C B2 Hu3skasn Hwu3skasn Hu3skasn Bbicokoe CpegHaa  OGLWIMPHBIiA
KoMneHcauuei
- NepBoii no nopsagky B3 Hwuskasn Bbicokas Bbicokas CpepHee Bbicokas  OrpaHuyeH-
rapMoHUKN HblI i
M3mepeHne mouiHOC- B Hu3skasn Bbicokas Bbicokas CpepgHee Bbicokas O. un.n.
TV notepb
MpumeyaHnune -- H n.— HenpumeHumo; O. U. N. — OTCYTCTBYeT UHOPMALUA O NPUMEHEHUN.
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MpunoxeHune A
(pekomeHgyemoe)

OnpefeneHne KBasucTalLMOHapPHbIX NepeHanpsXeHuin
BCNeACTBME 3aMblkaHWii Ha 3eMto

KoachdhmuymeHT 3ambikanma Ha 3emnto [cm. JA. 15 (npunoxeHue IA)] K paccuntbiBaloT, UCNOMb3YSA NOJHbIE CONPO-
TUBNEHUS CUCTEM NOJIOXWUTENBHOW 2,. OoTpuuaTenbHol Z2 1 HyneBoil Zq nocneaosaTtefibHOCTEN, a Takke COnpoTuBre-
Hue 3amblkaHna R. Micnonb3yloT cneaylouwee:

2, =Z2=R, +/X,: aKTMBHOe 1 peaKTUBHOE COMNPOTUB/IEHNS CUCTEM MOJIOXKUTENbHON W oTpuuaTenbHoOl nocnefosa-
TeNbHOCTEl;
Zg=Rq+jX 0: aKTVBHOE N peaKkTMBHOE CONPOTVB/IEHNE CUCTEMbl HY/NEeBOW NOCAeA0BaTe/IbHOCTU.
KoahuumneHTbl 3aMblKaHUSA Ha 3eMJII0 PacCUMTLIBAKOT AN MecTa 3aMblKaHus.

MpumeuyaHne — B NPOTAHKEHHbIX CETAX C PE30HAHCHbLIM 3a3eM/IEHNEM HeVITpaﬂM KOC-)CbeVILU/IeHT 3aMblkaHuna
Ha 3eM/110 B APYrMX Mectax MoxXeT 6bITb BblllEe, YEeM B MECTE 3aMblKaHuS.

PucyHok A.1 nokasbiBaeT npefesnbHblil cnyyaid, korga R, « X, n R =0.

PucyHok A.1 — KoathhuuneHT 3aMbikaHNs Ha 3eM/o K Ha ocHoBe X0/X,.
anaR, /X, =R- 0

[vana3oH BbICOKMX 3HauyeHuii Ans X0/ X,. NONOXUTENbHbIX WWAN OTpULaTe NbHbIX, MPUMEHSAIOT K cucTemMam C
pe30HaHCHO-3a3eMJ/IEHHbIMWU UMW U30/IMPOBAHHbLIMW HelTpanamu.

[vana3oH HU3KMX 3Ha4YeHWin NonoxuTenbHbix X0/ X, fgeicTBUTeNneH ANA CUCTEM C 3a3eM/IEHHbIMU HeATpanamu.

[nanasoH HU3KMX 3HauYeHWii oTpuuaTenbHbiX Xqi'X,. OFPAHUYEHHbI Ha pUcCyHKe A.l LUITPUXOBAHHLIMU IUHU-
AMW. He NpUrofeH ANS NPaKTUYecKOro NPUMEHEHUA W3-3a Pe30HaHCHbIX YC/TOBUIA.

[na cuctem ¢ 3a3eM/IEHHbIMU HeNTpansaMum pucyHkn A.2 — A.5 nokasbiBalT KO3 PULMEHTbI 3aMblkaHUs Ha
3eM/110 Kak ceMeiicTBa KpUBbIX, MPUMEHAEMbIX K YaCTHbIM 3HauyeHusam R, / X..

KpvBble pasgeneHbl Ha yyacTku, NpeAcTaBnsiowmne coboii Hanbonee KpUTUYECKMe YCNOBUS, CNeayloWwmnMm cnoco-
6aMn nsobpaxeHus:
e -MakcumanbHoe HanpshkeHue, Habnwogaemoe BO BpeMs 3aMbikaHua pasa — 3emns Ha pase, kotopas one-

pexaeT noBpexAeHHylo dasy:
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.......... -MakcumanbHoe HanpskeHue, Habniogaemoe BO BpeMsi 3aMblkaHus chasa — 3eMns Ha pase, koTopas oTcTa-
eT OT NOBPEeXAeHHOoI (asbl;
—————— -MakcumanbHoe HanpshkeHue, Habniogaemoe BO BpeMms 3amblkaHuA pasa — 3eM/si Ha HenoBPeXAEeHHbIX
chazax.
KpvBble peicTBUTeNbHbI AN 3HAYEHWU i CONPOTUMBAEHWA 3a3eM/ieHns C Haubonbumu  koadduuveHTamm
3amMblKaHUa Ha 3emsto.

PucyHok A.2 — CooTHoweHne mexagy RO1X, n X0l X, AnA NOCTOSAHHbIX 3HAYEHWi
KoadhhpuumeHTa 3ambikaHna Ha 3eMno K, rae A, = O

RO,x1

PucyHok A.3 — CooTHoweHne mexagy A0/ X, n X0/ X, Ana NOCTOSHHbIX 3HAYEHWi
KoadhhuumneHTa 3aMblkaHNst Ha 3emto K. rae A, = O.6XT
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*o*1

PucyHok A.4 — CooTHoweHne mexay RO/ X, n X01X, Ana NOCTOSAHHbIX 3HAYEHWA
KoahhuumneHTa 3ambikaHust Ha 3emo K. rge /?, = X,

/yX,

PucyHok A.5 — CooTHoweHne mexay RO/ X, n X0/ X, Ana NOCTOSAHHbIX 3HAYEHWA
KoadhhmumeHTa 3amMblikaHnsa Ha 3emMnio K, rae Rf = 2X,
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Mpunoxexnne A
(pekomeHayemoe)

TopMuHbI M onpegeneHna MK 60071-1:2006,
Ucnonb3yemble B HacToslWeM cTaHfjapTe

(HacTosiee npunoxXeHne 3aMeHsieT CCbIIKM Ha MeXAyHapoaHblii cTaHfapT M3K 60071-1:2006. He NPUHATbI
B KayecTBe HauMoHaNbHOro cTaHgapTa Poccuiickoii ®eaepayuu.)

B M3K 60071-1 npuHATLI cneayowmne TepMUHbLl C COOTBETCTBYIOLWMUMU ONpeaeneHnamMu:

OA.1 koopgauHauunsa msonauum (insulation co-ordination): BblI6GOp 3n1€KTpUYeCKo MPOYHOCTM 060pYyLO0BaAHNA
OTHOCUTENbHO paboyumx HanpsHKeHWH N nepeHanpsXKeHUidi, BO3MOXHbIX B CUCTEMe, ANA KOTOPOW npegHasHavyeHo 3To
3aneKkTpoobopyfoBaHue, C y4eTOM YC/I0BMIA IKCNyaTauumn n XxapakTepucTuk NMetoLWNXCS 3awTHbIX YCTPOCTB.

MpumMmeyaHne — 3nekTpuyeckas MNPOYHOCTb 060PYAOBaHWA O3HA4YaeT €ero HOPMWPOBAHHbIA WKW ero
CTaHAapTHbI/ YPOBEHb M30M15LUM, KAk 3TO onpeaeneHo B JA. 13 n [1A. 14 cOOTBETCTBEHHO.

OA.2 Knaccudmkauma HanpsXXeHuin n nepeHanpsHkeHunin

B 3aBucUMOCTU OT (POPMbI M ANNTENBHOCTU HAMPSHXKEHUA W NepeHanpsXeHus noapasfensnT Ha cregylolne
Knacchbl.

OA.2.1pnuTenbHoe (NPOMbIWIEHHON YyacToThl) HanpsxeHue (continuous (power frequency) voltage): Hanpsi-
XKEHVe MPOMbILWIEHHOW YacToTbl C NPAKTUYECKN MOCTOSHHbIM AeWCTBYIOWNM 3HAYEeHUEM, ASIMTENbHO NPUIOXKEHHOe
K Nto6oii nape BbIBOAOB.

[A.2.2 xBasncTaynoHapHoe nepeHanpsbkeHue: KMH (temporary overvoltage): MepeHanpskeHne NpPOMbILIAEH-
HOI YaCTOTbl OTHOCUTE/IbHO GONbLLOW ANNTENBHOCTH.

NMpumeyaHune — IT0 NEpeHaNpsHKeHNEe MOXET ObITb HE3aTyXaloLWUM Un cnabo 3aTyxawlwmm. B HeKOTopbIX
CNy4yasx ero 4actotTa MOXeT ObiTb B HECKO/IbKO pa3 MeHblue Wan 6onblue, YeM NPOMbILLEHHAA YacToTa.

[A.2.3 nepeHanpsxeHne nepexofHOro npouecca (transient overvoltage): MepeHanpskeHue KOPOTKOR ANM-
TEMILHOCTW (HECKO/IbKO MU/IUCEKYH/ WU MEHEE), Kone6aTeslbHOe Uau anepuoguyeckoe, Kak Npasusio, CUIbHO 3aTyxa-
folee.

NMpumeuyaHne — Tllocne KpaTkOBPEMEHHbIX NEPEHANPSKEHWA MOTyT cpasy Xe CnefoBaTh KBasucTalmoHap-
Hble nepeHanpsixeHus. B Takux cnyyasx 3Tv fBa NepeHanpshkeHUs paccMaTpuBaloT Kak OTAefbHble NPOoLecchl.

MepeHanpsxeHns NepexofHOro npouecca noAgpasfenanT ciefyolwmm obpasom:

- nepeHanpsxeHune c nonorum cpouTom; MM® (slow-front overvoltage): MNepeHanpsixeHne nepexofHOro npo-
Lecca. kak npasuso, YHUNONAPHOe, C BpeMeHeM nogbema 7, 6Gonee 20 MKC. HO He 6onee 5000 MKC M BpeMeHeM A0
nonycnaga T2 He 6onee 20 mc;

-nepeHanpsxeHue c kKpyTolM ppoHTOM; MK® (fast-front overvoltage): MepeHanpsxeHne nepexogHOro npowec-
ca. Kak npaBu/io, YHUNONAPHOeE, C BpemeHeM nogbema I, 6onee 0.1 MKc. HO He 6oniee 20 MKC ¥ BpemMeHeM A0 noaycna-
fa T2 meHee 300 MKc;

- nepeHanpsxeHve ¢ 04eHb KPYTbiM ppoHTOM; MOK® (very-fast-front overvoltage): KpaTtkoBpemeHHoe nepeHa-
npshkeHne, Kak Npaswuio, YHUNONAPHOe, C BpemeHeM nogbema I, He 6onee 0.1 MKc. o6 eil ANNTENBHOCTLIO MeHee
3 MC 1 C HanoXeHHbIMKN konebanuamn yactoTtoi f 6onee 30 kl'y. HO meHee 100 MIy. nnu 6e3 Hux;

- KOM6UHMpPOBaHHOEe nepeHanpshxeHne (combined overvoltage): MepeHanpsixeHne, BKOYaKwlWwee B cebs ase
cocTaBnsaWe, 0AHOBPEMEHHO NPUIOXKEHHbIE MEXAY KaxAbiM 13 (PasHbiX BbIBOAOB MexAydasHon (M npogosbHOi)
n3onsauun 1 3emneii n knaccuuunpoBaHHoe cocTasslowWwed ¢ HanboNblWMM MakcMasbHbIM 3HaYeHneM (kBasucra-
LMOHapHoe. € NoI0TUM (PPOHTOM, C KPYTbIM (PPOHTOM, C OYEHb KPYTbIM (PPOHTOM).

[OA.3 npeactaBuTenbHble nepeHanpshxeHua Un> (representative overvoltages): [lMepeHanpskeHusi, KoTopble
oKa3blBalT NPaKTUYECKU Takoe Xe BO3AeliCTBME Ha U30M5LMI0, Kak W NepeHanpshkeHusi COOTBETCTBYIOLLEro knacca,
BO3HMKalLMe B 3KcnayaTauun no pasHbIM MpUYMHAM, W KOTOpble COCTOAT M3 HanpshkeHWi co cTaHAapTHoW chopmoii
3TOro Knacca U MoryT 6bITb onpegenieHbl OAHUM 3HAYEHUEM WU PAAOM 3HAYEHWI, UM YacTOTHLIM pacnpefeneHnem
3HaYEeHWii, XxapaKkTepusyLnUM yCloBUSA 3KCnayaTauun.

MpumeyaHune — IOT0 onpefeneHne NPUMEHUMO TakKXKe K AIMTENbHOMY HanpsXeHuto I'IpOMbILLII'IeHHOVI
4acToTbl, NpeacTtaBndwowemy BO3,qu7ICTBVIe HanpsXXeHna Ha n3onayuio B akcnayatauuu.

[A.4 3aWNTHbIA YpOBEHb NP TPO30BOM (MM KOMMYTaLMOHHOM) umnynece: U, (unm nbl) (lightning (or switching)
impulse protective level): MakcManbHOe 3HAUEHME HANPSHXKEHUS Ha 3aXMMax 3alMTHOro0 yCTPOCTBA NpU MPUIOXKEHUN
K HEMYy rpOo30BOro (KOMMYTaLMOHHOIO) UMMNy/bCa B HOPMWPOBAHHbIX YC/IOBUSIX.

OA.5 kputepuin HagexHocTn (perfomance criterion): Mokasatenb, N0 KOTOPOMY BbIGUPAIOT WM30MALMIO B LIENsX
CHWXEHNSA A0 3KOHOMUYECKN N TeXHUYEeCKN NMpUemMsIeMoro ypoBHS BEPOSITHOCTW TOrO, YTO BO3AENCTBUA HaNpsXeHUs Ha
371eKTpoo6opyAOBaHME BbI30BYT MOBPEXAEHWe ero M3onsuuM Unn noBAUAIOT HA NPOAO/IKUTENbHOCTL €ro aKcnayarta-

40



FOCT P 53735.5— 2009

LMK, 1 KOTOPBbIA, Kak NpaBuao, BblpaxaloT B TEPMUHAX AOMYCTUMOK HOPMbI NoOBpexAeHuit (4nucno nospexaeHuit B
rofl. YUCNO NET MeXAy NOBPEXAEHUAMU, PUCK NOBPEXAEeHNA U T. 4.).

[A.6 BbigepxvBaemoe HanpsxeHue (withstand voltage): VcnbiTatenbHoe HanpsxeHve, NPUIOXKEHHOE B
HOPMUPOBAHHbIX YCNOBUSAX COOTBETCTBYIOLLErO WUCMbITAHUA, BO BPeMs KOTOPOro AonyckaeTcs HOPMWPOBAHHOE 4uC/o
3aBepLUeHHbIX pa3psgos.

BblaepxuBaemMoe HanpsbkeHne 0603HavaloT Kak:

-06WenpuHATOe BbigepxnBaemoe HanpsxeHue (conventional assumed withstand voltage), korga ponycka-
emM0e 4MC/I0 3aBepLUeHHbIX paspsifoB PaBHO Hyso. CUMTAOT, YTO OHO COOTBETCTBYET BEPOSITHOCTW BblAEpPXWUBaHUSA
P = 100 %;

- cTaTMCTMYecKoe BblAepxuBaemoe HanpsxeHue (statistical withstand voltage), korga gonyckaemoe 4nucno
3aBepLUEHHbIX pa3psafoB CBA3aHO C YCTAHOB/IEHHOI BEPOSITHOCTbIO BblAepXuBaHWA. B COOTBETCTBUM C HACTOALWMUM
CcTaH4apToM yCcTaHOB/NIeHHas BepoATHOCTb Pa= 90 %.

NMpumeyaHune — B HacTosAweM cTaHAapTe 418 HecaMoBOCCTaHaB/IMBAOLWEHCA W30NALUN YCTaHOBEHbI
06LLENPUHATBLIE BbILEPXMBAEMbIE HAMPSHKEHUS, a AN CAMOBOCCTaHABNMBAKLLEACA M30NALUN — CTAaTUCTUYECKME Bbl-
fepXuBaemMble HanpsXKeHus.

[OA.7 xoopAnHaUVWOHHOEe BblaepxuBaemoe HanpshkeHue; I/KD (co-ordination withstand voltage): Boigepxusae-
MOe HanpshkeHue M3015LuKN, 3HAYeHUe KOTOPOro A1 KaXAOoro knacca HanpshKeHUs B peasibHbIX YCN0BMAX JKcnayarta-
LN yaoBNeTBOPSeT KPUTEPUIO HafeXHOCTH.

[A.8 koadhpuumeHT koopanHauum; K* (co-ordination factor): KoadpdmumneHT, Ha KOTOPbIA 4O/KHO BbITb YMHOXEHO
3HauyeHve NpejCcTaBUTENbHOIO HaNpPsXXKeHUs, YToBbl NOMYYUTb 3HAYEHWe KOOPAUHALMOHHOIO BbliJEepPXMBAeMOoro Hanps-
XeHus.

[A.9 Tpebyemoe BbigepxuBaemoe HanpsixeHue; U,0 (required withstand voltage): WcnbiTaTensHoe Hanpsixe-
H/e. KOTopoe M30NAuMA  [OJ/DKHA BblAepXuBaTb NpW CTaHAAPTHOM UCMbITAHUM Ha BblAEpPXUBaHWE (C yyeToM BCeX
yCNoBUiA ero npoBefeHus) ¢ Lenbld NOATBEPAUTL €e COOTBETCTBUE KPUTEpPU HaAeXHOCTW Npu BO3feicTeum
nepeHanpsHxeHnii 4aHHOro knacca B peasibHbIX YC0BUAX 3KCMlyaTaunm n B TeYEeHNe BCEro cpoka Cryxobl.

NMpumeyaHune — Tpebyemoe BbliAepXuBaemoe HanpsbkeHne UMeeT (hopMy KOOPAVHALMOHHOMO BblAepXuBa-
eMOro HanpsixeHus.

[A.10 koadhdpuumeHT 3anaca; K2 (safety factor): CymmapHbiii koadpuLMEHT, NPUMEHAEMBbIA K KOOPAMHALMOHHO-
My BblepXWBaeMOMy HanpsXKeHUo nocne yyeta nonpaeku Ha aTmocepHble ycnoBusa (ecnu TpebyeTtca), a Takxe ydeTa
BCEX APYTMX Pas/iMunii B 3N1E€KTPUYECKON NMPOYHOCTU B YC/IOBUAX IKCMIyaTaLMm BO BPEMA Cpoka CNyX6bl U B YCIOBUAX
UCMbITAHUS CTaHAAPTHbIM BblAEPXUBAEMbIM HaMpsXKeHWem C Lenbio Noayuntbe Tpebyemoe BblAepXuBaemoe Hanps-
XeHue.

[OA.11 HopMupoBaHHOe BblgepxuBaeMmoe HanpsxeHue (rated withstand voltage): 3HayeHuwe ucnbiITaTesIbHOroO
HanpshKeHns, NPUIOXKEHHOIO BO BPEMS WCMbITAHWMA CTaHAApPTHbIM BblAEpPXMBaEMbIM HanpshkeHneM, nokasbiBawollee,
4YTO M30MAUMSA YA0BNETBOPAET OAHOMY WU GoMblieMy uYnciy TpebyembiX BblepXUBaeMbIX HANPsXKEHWN, n npeacTas-
nawuiee coboii HOPMMPOBAHHOE 3HAauYeHue ANA M30NALUMN 060pyAOBaHUSA.

[NA.12 cTaHfapTHOe HOpMUpPOBaHHOE BbiAepxuBaemoe HanpsxeHue; Ua (standard rated withstand voltage):
CTaHfapTHOe 3HayeHVe HOPMUPOBAHHOTO BbIAEPXMBAEMOro Hanps)XXeHUs, Kak 3TO YCTaHOB/IEHO B HACTOALEM CTaH-
fapte.

[A.13 HopmupoBaHHbI ypoBeHb nsonauun (rated insulation level): Pag HopMupoBaHHbLIX BblAEPXUBAEMbIX
HanpshXeHWii, KoTopble XxapakTepusyT 3/1eKTPUYECKY0 NPOYHOCTb U30MAALMUN.

[A.14 cTaHfapTHbIl ypoBeHb usonauuu (standard insulation level): Psp cTtaHAapTHbIX HOPMUPOBaHHBIX
BblAEPXMNBAEMbIX HANpPsHKeHW, KOTOpble CBSi3aHbl CO 3HA4YeHWeM Haubonbliero HanpshkeHuss 060pyAoBaHuUs, Kak
3TO ycTaHOB/IeHO B Tabnmuax 2 1 3 HacToAwero ctaHjapTa.

OA15 koahpuumneHT 3amblkaHua Ha 3emnio; K (earth fault factor): Koadpdpmument, npepctasBnsowuii coboit
OTHOLIEHNe HanbonbLero feicTBYLWeEero 3Ha4eHnsa PasHoro HanpsXXeHNss NPOMbIL/IEHHON YaCcTOTbl HA HENOBPeXAeH-
HOll (pase BO BpeMms 3amblkaHWA Ha 3eM/0, nopaxarolero ogHy dasy uam 6onbliee 4ncno as B Kakoin-nnbo Touke
ceTu, K AeiiCTBYIOLWEMY 3HAYEHNIO (Pa3HOro HanpsXXeHWs NPOMbILLJIEHHOW YacToTbl, KOTOpOe 6bI/10 6bl NOYYEHO B AaH-
HOM MecTe Mpu OTCYTCTBMMU Takoro 3amblkaHUS NpuU JaHHOM pacrnosioxeHun TpexdasHoi cuctembl U ANA faHHON ee
CXeMbl.
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Mpunoxexune 16
(pekomeHayemoe)

MonoxeHna MIK 60071-2:1996,
Mcnonb3yemble B HACTOALWEM cTaHfapTe

(HacTosilee npunoXeHUe 3aMeHsIeT CCbIIKM Ha MeXAyHapogaHbli ctaHgapT M3K 60071-2:1996. He NpUHATbLIN
B KayecTBe HauMoHaNbHOro cTaHgapTa Poccuiickoii ®eaepayuu.)

[B.1 3arpsasHeHue

B cnyuae, Korga 3arpsasHeHue onpegenset co6oli peakLuio BHELWHEVR U30ALUN HA HaNPSHKEHUA NPOMbILLIEHHON
4acToTbl, OHO CTAHOBUTCA BaXHbIM (DAKTOPOM, OT KOTOPOrO 3aBWCUT KOHCTPYKLWA BHELWHel usonauuun. MNepekpbiTve
M30NALNN BO3MOXHO, KOrja NOBEPXHOCTb 3arpsA3HAeTca M cMaynBaeTCs MOPOCALWMUM A0XAEeM, CHErom, pocoi uam
TyMaHOM 6€e3 3HauyMTesIbHOro CMblBalLero addekra.

Ans ueneii cTaHgapTU3auuMu yCcTaHOBMEHbI 4YeTbipe KBa/MuKaLMOHHble CTeneHn 3arpasHeHus. B Tabnu-
ue AB.1 ansa kaxAol kBanuUKaLMOHHON CTeneHn 3arpsa3HeHns NpeacTaB/ieHO OMMCaHWe HEeKOTOPbIX NPU3HaKoB
COOTBETCTBYHOLEV TUMUYHON OKpyXatoLei cpeapl. 13018TOPbI JO/KHbI ANNTENBHO BblAepXuBaTb Hanbonbliee pabo-
yee HanpshKeHue CeTu B YC/I0BUSIX 3arpsA3HEeHUs ¢ NpuemMsieMbiM PUCKOM NepekpbiTus. KoopanHauMoHHbIe Bblhepxusa-
eMble HanpsXXeHUs [O/KHbl 6blTb paBHbl NMPeACcTaBUTENIbHbIM NepeHanpsHXXeHUsaM, a KpUTepuil HafexXHoCTN JOKEH
6bITb yCTaHOBMEH nNyTeM BbliGOpa COOTBETCTBYIOLEN BbifepXNBaeMoii CTeneHn 3arpsa3HeHns COornacHo cTeneHu
3arpA3HeHnss MecTHOCTU.

Tab6nuya [Ab.1 — PekomeHAoBaHHbIE AVHBI MYTW YTEUKU

Sa-rl;g:ljnt I‘Ipmmepﬁaﬂ xapakrepucTika Hig“;e;;g?;;:m:igb
TUMWUYHON OKPYXatoLLEel cpepbl "
Mus nyT yTeukn. mm/kB
1 PaiioHbl 6e3 npeAnpuATA NPOMbIWAIEHHOCTW U C HU3KOW MNOTHOCTbIO 16.0
TNerkasn XWNbIX 34aHUIA, 060pY[0BaHHbBIX OTOMUTE/bHLIMW YCTAHOBKaMU:
- paiioHbl C HW3KOW NAIOTHOCTbIO MPeAnpPUATAIA NPOMbIWIEHHOCTA UK
XWNbIX 34aHWi, HO NOABEPXEHHble BO3AENCTBMIO 4YacTbiX BETPOB U/MAn
AOXAel;
- CebCKOX035IMCTBEHHbIe paiioHbI2L;
- TOpHble paioHbl. —
AO/MKHbI 6bITb pacnonoxeHsl, No kpaiiHeli Mepe, Ha paccTosHun oT 10 Ao
20 KM OT MOPCKOro noGepexbs U He JO/MKHbI GbiTb NOABEPXKEHbI AeCTBUID
BETPOB, AYIOLNX HenocpeacTBEHHO C MopA3
n PalioHbl C NpeanpuUATUAMN NPOMBILLIEHHOCTU, NPaKTUYeCcKkn He Bblaens- 20,0

CpeaHas  OWUMU 3arpsa3HAOLWEro AbiMa, W/WNU CpeaHel NNOTHOCTLI XUbIX 34aHNM,

060py0BaHHbIX OTONUTE/IbHBIMU YCTaHOBKaMU:

- paiioHbl C BbICOKOW NMIOTHOCTbLIO XUMbIX 34aHUIA U/unu npeanpusaTuin
NPOMBbILLIEHHOCTU, HO NOABEPXEHHbIe BO3AEWCTBUIO YacTbiX BETPOB U/MM
[oxnaei;

- palioHbl, NofBepXeHHble 4eiCTBMI0 BETPOB, AYIOLNX C MOPSi, HO He CAUL-
KoM 6nu3kue Kk nobepexblo (Mo KpaiiHeli Mepe, Ha PacCTOSIHUU  HECKOJbKNX
KnnomeTpos)3)

n PaiioHbl C BbICOKOI NIOTHOCTLIO NPeAnpuUATUA NPOMBbILIIEHHOCTY U NPK- 25,0
CunbHaa  ropogbl 601bLINX FOPOAOB C BbICOKOW NJIOTHOCTHIO OTONMUTENbHbIX YCTAHOBOK,
BbIAENAOLWUX 3arpA3HEHNS;
- paiioHbl, 6113KNe K MOPCKOMY nobepexbio 1. B 1l060M criyyae, noaBep-
XEHHble BO3[elCTBMI0 BECbMA CUJIbHbIX BETPOB C MOpsi3'

\Y2 PaiioHbl, KaKk NpaBno, YMEPEHHOI NPOTSHXKEHHOCTMW, NOABEPXKEHHbIE BO3- 31.0
OueHb AelicTBUIO NPOBOAALLEl NMbIIV U MPOMbILWIEHHOTO AbIMa, OCTaB/IAOLIEro Ypes-
cunbHas BbluyaliHO TOHKWIA NpoBOAALLKIA OCafoK:
- paiioHbl, Kak NpaBuio, yMEPEHHON NPOTSXKEHHOCTU, O4YeHb 6/IM3KO pac-
NOMIOXEHHbIE K MOPCKOMY NOGEPEXbio U NOABEPXKEHHbIE BO3AENCTBUIO MOp-
CKUX BPbI3Tr UK 04eHb CUJIbHBIX W 3arpsi3HAIOLLNX BETPOB C MOPS;
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OkoHuaHue Tabnuubl AB. 1

Crenen, MpAmepas xapakTepucria Haerbiuan HowMHane-
P TUNWYHOW OKpyXatoLLeli cpefpl YA An
HUSt NyTWN YTEUKN. mmikB ' 1
\% - NYCTbIHHbIE PalioHbI, XapakTepu3syLnecs OTCYTCTBUEM A0XAEN B Teue-
OueHb HUe ANNTEeNbHbIX NepUoaoB, NOABEPXEHHbIE AEICTBUIO CU/bHBIX BETPOB, He-

cunbHas CyLMX NecokK 1 cosb, U NOABEPXEHHbIe PerynspHoii KoHgeHcauun Bnarv

"1CornacHo M3K 60815 HauMeHbLIan A4/IMHA NMYTU YTEUYKU M30MSTOPOB MexAay hasoit n 3emneil, oTHeceHHas
K Hanbosnbwemy mexaydasHoMmy paboyemy HanpsXeHu ceTu.

2'Vicnonb3oBaHne yao6peHnii nyTem pacnblIEHUss UKW 30/1bl OT CXKUTAHUSI CENIbCKOXO3SNCTBEHHbIX KyNbTyp
MOXeT NPMBECTW K 60/1ee BbICOKOMY YPOBHIO 3apA3HeHNs n3-3a paccensaHua noj AeicTenem BseTpa.

3,PaccTosiHna 0T MOPCKOro nobepexbs 3aBUCAT OT Tonodadun NPUOPEXHOro parioHa U OT IKCTpeMasibHbIX
BETPOBbIX YC/10BUIA.

NMpumeuyaHue — ITy TabnuLy cneayert NPUMEHsTb TOMILKO K CTEKISIHHOMN 1 (haptopoBoii n30nsauum 1 He
pacnpocTpaHaTb Ha HEKOTOPbIe CUTyalu B OKpyXaloLieli cpefe, Takne Kak CHer 1 fief, Npu CUIbHOM 3arpsi3HeHuu,
CUNLHOM [OXAe, B 3aCyL/IMBbLIX palioHax u T. 4.

[ANuTenbHO nNpUNOXEeHHOe KOOpPAMHALMOHHOE BblifepXUBaemMoe HanpskeHne MpOoMbILIEHHOW  4acToTbl
[O/MKHO COOTBETCTBOBATb Hawbonblwemy pabouemy HanpsHKeHUo ceTn Ana  MexAaydasHbiX W3018TOpPOB, a 3TO
3HayeHue, genexHHoe Ha "3 .— ANA dasHbIX N301STOPOB.

N3onATopbl pasHbiX TUMOB U faxe W301ATOPbl OAHOMO W TOTO e TUMa, HO B Pa3HbIX MOSIOXEHNAX MOTYT akkyMy-
nupoBaTh 3arpsi3HEHMS C PasHOW CKOPOCTbIO B OAHON U TOI Xe OKpyXalouen cpede, a 4719 OLHON W TOW Xe cTeneHn
3arpsA3HeHns MOryT UMeTb pas3Hble xapakTepucTuku nepekpbiTus. Kpome Toro, BCfneacTBue Bapuauuum B npupoge
3aaAsHAWero areHTa ogHuM opMbl M30AATOPOB MOTYT 6bITh 60/1€e adhhekTMBHBIMU, YeM Apyrre. Takum obpas3om,
ANS ueneii KoopauHauuMM CTeneHb 3arps3HeHus cnegosano 6bl onpeAenATb ANA KaXAOro TMna UCMonb3yemMoro
nsonatopa.

B cnyyae mMecCTHOCTell C BbICOKO CTeNeHbio 3arpsisHeHNs MOXeT 6bITb paCCMOTPEHA 04YUCTKA MU 06MbIB U30/1-
pyloL X NOBEPXHOCTEN.

MpumeyvaHnune — Pa3gen Ab.1 3ameHsieT ccbiiky Ha M3K 60071-2 B yactu nognyHkTa 3.3.1.1.

[AB.2 MNepeHanpsXeHna npu BKAOYEHUU 1 NOBTOPHOM BK/IHOYEHUU NUHUU

BknioyeHne 1 NoBTOPHOE BKOUYEHWE TpexdasHOoW NNHUM Bbi3bIBAKT KOMMYTALWOHHbIE NEPEHaNnpPAXeHUs Ha
BCeX Tpex hasax NMHUW, NpUYeM Kaxjas KOMMyTalMOHHas onepauus Bbi3biBaeT TPU (hasHbiX W. COOTBETCTBEHHO, TP
MexayMasHbiX nepeHanpsxeHns.

AMNANTYAbl NEPEHaNPSXeHN Npu BKIOUYEHUN NINHUM 3aBUCAT OT HEKOTOPbIX (hakTOpoB, B TOM 4ucie OT Tuna
CUI0BOTO BbIKNOUaTENS (NYyTEM NpeABapuTesibHOro 3aMblkaHUa pe3nuctopa unn 6e3 Hero), HaTypasibHON MOLWHOCTW UK
MOLL{HOCTM KOPOTKOTO 3aMblKaHUS Ha LUMHAX, OT KOTOPbIX BK/IOYAETCA NINMHWA, HATypasbHOW MOLLHOCTU UCMNOMb3yeMoit
KOMNEeHcaLun v ANINHbI  BKIOYAEMON IMHWK, XapakTepUCTUKU KOHLA NUHWKM (OTKPbITLIA, C TpaHcopMaTopom, ¢ pas-
PAAHWKOM) W T. A.

TpexmasHoe aBTOMaTMyeckoe NMOBTOPHOE BK/IHOYEHME MOXET reHepupoBaTh BbICOKME NepeHanpskeHus ¢ noso-
MM (PPOHTOM M3-3a OCTaBLUWMXCA 3apsijoB Ha MOBTOPHO BK/KOYAEMON NMHWM. BO BpeMs MOBTOPHOIO BK/OYEHUA
amnanTyaa nepeHanpsxeHus Ha NUHUK (M3-3a OCTaBlIeroca 3apaga) MoXeT 6biTb TeM Bbille, YeM Bbllle MakCUMyMm
KBa3nCTaLMOHapHOro nepeHanpsxeHus. Paspsaj 3Toro ocTaBlIerocs 3apsfja 3aBuCUT OT 060pyA0BaHus, ocTalLero-
CA NOAKMOYEHHBLIM K IMHAN, OT NOBEPXHOCTHO NPOBOAMMOCTY W30MSTOPOB WM OT YCNIOBUIA, CNOCOGCTBYIOWMX Noaaep-
XaHMWI0 KOPOHbI Ha NpPoBoAax, OT naysbl 0 MOMEHTa MOBTOPHOrO BK/IHOUYEHUSA.

B HOpMasibHbIX CeTAX ofHO(asHOe NOBTOPHOE BK/OYEHWE He faeT nepeHanpskeHuii Bbille, Yem NnaHosoe
BK/OUeHne. OAHAaKo ANSA NVHUIA CO 3HAYMTENIbHbIMU Pe30oHaHCHbIMU ahdekTammn unm apcektom deppaHTn ogHoas-
HOEe MOBTOPHOE BK/IIDYEHME MOXEeT Bbi3BaTb 60/iee BbICOKME NepeHanpsXeHus, Yem TpexmasHoe BKIYeHue.

JlocToBepHoe pacnpejefieHne BEPOATHOCTU amnuTy[ NepeHanpskeHuidi MoxeT 6biTb NOSyYeHO TOMbKO MyTem
TOYHOrO BOCMPOMU3BEAEHUS KOMMYTALMOHHLIX Onepaunit U YNCNEeHHbIX pacyeTos, C NOMOLLbI0 aHanuM3aTopos nepe-
XO/HbIX MPOLECCOB U T. fi., & TUNNYHbIE 3HAYEHUS, Takne Kak nokasaHbl B Tabnuuax 6.2 n 16.3. cnegyet paccmaTpusath
TO/ILKO B Ka4ecTBe NpuGIN3NTENIbHOTO PYKOBOACTBA. Bce npuBeAeHHble 3HAYeHUA OTHOCATCA K NepeHanpsXeHuam
Ha OTKPbITOM KOHLE ANHUKU (MPUHUMAIOLWMIA KoHel). [MepeHanpsXeHus Ha NuUTaloWweM KOHLEe MOryT 6biTb 3HaUMTe b-
HO HUXe.

B ta6bnuyax 6.2 v JB5.3 npuBeAeHbl gnanasoHbl 2%-HbiX 3HA4YeHWUN (T. €. BEPOSATHOCTb MPEBbILEHNA KOTOPbIX

paBHa 2 %) nepeHanpshkeHuii (B OTHOCUTENbHbLIX efnHuuax oT J~2 u,c {J~3 . rge Uuc— Haunbonblwee ANNTENbHO
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fonyckaemoe paboyee HanpsbkeHue B 3/1€KTPUYECKOW ceTu), KoTopble MOryT ObiTb OXuaaembl Mexay asoin n
3emseil 6e3 orpaHnyeHns ¢ nomolybio PB unu OMH. MpuBeaeHHble 3HAYEHUsI NOyYeHbl B pe3ynbTaTe MoseBbIX UCMbI-
TaHW 1 nccnefoBaHuii 1 yunTbiBalOT BAWAHME 6ONMbLIMHCTBA (hakTOPOB, ONpeAensownxX nepeHanpsxeHus.

Tab6nunya [ABb.2 — [nanasoHbl 2%-HbIX MepeHanpsXXeHWin € nonorum (POHTOM Ha MPUEeMHOM KOHLe npu
BK/IIOYEHUN MUHUK

Hanwnuve BbiknovaTenei ¢ Of4HO-

CTyneH4aTbIM WYHTUPYIOLMM pe- Ja Het

31UCTOPOM

Xapaktepuctuka nutawouei KomnnekcHas NHAaykTUBHaSA KomnnekcHas NHAykTWBHAs
cetu

CTeneHb napannenbHoOlii KOM- >50 < 50 >50 < 50 > 50 <50 >50 <50

neHcaumn. %

AmMnantyaa Makcumans- 1.28 2.00 1.89 2.22 211 2.59 2.78 2.89
nepeHanpsxe- Has
HUA, OTH.ef.
MuHumanbHas 1.05 1.28 1.33 1.39 1.61 1.39 1.78 1.67
Ta6nuya [B6.3 — [nana3oHsbl 2%-HblX NepeHanpsKeHnid ¢ NosorMmM YpoHTOM Ha NMPUEMHOM KOHLe NPy NOBTOPHOM

BKKOYEHNN NUHUN

Hanwnuwne BbiktouaTenei ¢ ogHo-

CTyneH4yaTbIM LWYHTUPYOLWNUM pe- [a Het

31UCTOpOM

XapakTepuctuka nuTaoLei KomnnekcHas NHaykTuBHAA KomnnekcHas NHAayKTMBHAA
cetn

CTeneHb napannenbHolii KoMm- >50 <50 >50 <50 > 50 <50 > 50 <50

nexcauyuun. %

Amnautyga Makcumans- 1.94 1.78 2.17 211 2.44 3.44 3.50 3.67
nepeHanpsixe- Has
HUSA. OTH.ef.

MuHUManbHas 1.57 1.22 1.30 1.33 1.50 1.50 2,89 2.17

Ta6bnuubl 5.2 W 1B.3 cnefyeT Ucnonb3oBath A4J151 TOK. YTOGbLI ONpeaenuTb, MOTYT 1M NepeHanpsiXeHUst B faHHON
cuTyaummn 6biTb JOCTATOYHO BbICOKMMMU, 4TOObI Bbi3BaTb HapyLleHUs B 3/eKTpocHabxeHun. Ecnm moryT, To AnanasoH
npuBEefEHHbIX 3Ha4YeHnli ykasbiBaeT, B Kakoil Mepe 3TU nepeHanpshkeHWs MoOryT 6biTb orpaHuyeHsbl. be3 npruBeAeHHbIX
Tabnuy, ANs AOCTUXEHUS TOW Xe uenu notpebosanuch 6bl AeTasnbHble NCCNefoBaHus.

NMpumeuyaHune — Pasgen [J5.2 3amMeHsieT ccbliky HA M3K 60071-2 B yacTu nognyHkra 2.3.3.

[B5.3 YNpouweHHbIN MeTOA 3aWuTbl OT MOTHUK

[ns ynpolieHHOW oLeHKN npefcTaBUTeNbHOrO nepeHanpskeHna Unp Ha 3awuujaeMom 06bekTe MOXeT 6biTb
ncnonb3oBaHa opmyna

Unu = 1M+ 2ST gna U, r 2S7; (4B.1)
Ump = 2U, pgna L/,S2S7,
roe Ult — ypoBeHb 3awuTbl PB (OMH) npu rpo3oBom nmnynbce. kB:
S — KpyTu3Ha Haberatuieii BOMHbI. KB/MKC;
T — BpeMms ABWXKEHUS TPO30BOW BOMHbI, ONpefeneHHoe Kak
7 =L/C.
roe ¢ — ckopocTb cBeTa (300 M/MKC);

L=d+d. +d2+ dA — paccTosHus U3 pucyHka 2. M.
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3HayeHns KPYTU3Hbl AO0/KHbI 6biTb BbliGpaHbl B COOTBETCTBMM C fedopmauueil poHTa BOWHbLI U3-3a
MMMYNbCHON KOPOHbI NpuU npo6ere nNo BO3AYLWHbLIM JIMHUAM, NOACOEAMHEHHbIM K MOACTAHLUWU, U NO NPUHATOMY PUCKY
noBpexeHna Ha nofcTaHuum.

Ecnu k noagcTaHuum npucoeguHeHo 6onee 0A4HOW BO3AYLWHOM NNHMM, NepBOHavyasnbHaa KpyTusHa S Haberatouiei
BOJIHbI MOXET 6bITb pasfesieHa Ha Yucno NuHKUiA n. OAHAKO 3TO YNC/IO JINHUIA [O/HKHO COOTBETCTBOBATH MUHUMAIbHOMY
yucny, kotopoe crefyeTt OCTaBMATb B IKCMyaTauun, yuntbiBas BO3MOXHbIE OTK/IIOUEHNS BO BPEMS rpo3.

C y4yeToM nonpasky Ha TO. YTO KPyTW3Ha HaberawLei Bo/HbI YMeHbLlLaeTcs 06paTHO NPonopLMoHanbHO paccTo-
SIHWI0. KOTOpOe nNpo6eraeT BO/IHA BAO/b BO3AYLWHOW NMHWUK, KpyTU3HA S Haberatolell BO/HbI, KOTOPYIO cnefyeT UCMosb-
30BaTb B hopmyne (A6.1). npubam3nTensHo pasHa

S = L/(nKVX). cip.2)

rAe N1— YUC/O BO3AYLUHBIX IMHWIA, MOACOEAUHEHHbIX K NOACTAHLUMWU; NPU HalnyYnum MHOTOLEenHbIX Onop U Heobxoau-
MOCTW yunTbiBaTb ABOVHYI0 CUCTEMY 06paTHbIX NEPEKPLITUIA pEKOMeHAyeTCsi 3TO YMC/0 AeNNTb Ha [Ba:
K,a— nocTosiHHas, yunTbiBawowwas gemndupyloliee BMSHAE KOPOHbI, B COOTBETCTBUM € Tabnuueii 6.4, mMkc/(kB-m);
X — paccTosiHne mexfy TOYKOW yAaapa MOMHUM W noAcTaHuuel, M.

MpumeyaHune — J1a hopmyna nonyyeHa B NpesnosioXeHNN, YTO PaccTOAHUS MeTogy 3aluiiaeMbiM 06bEKTOM
1 TOYKamMu NoACOefUHEeHNS BO3AYLUHbIX IMHUI COOTBETCTBYIOT BpeMeHam npobera, MeHbWWM YeM MOJI0BMHA BPeMeHN
(hpoHTa HaberawLwei BonHbl. CrefgoBaTenbHO, B Xo4e NpubaM3nTebHOW OLEeHKM fonyckaeTcsl npeHe6peyb TOKONOABO-
[OM MeHagy 06BEKTOM W TOukoli nofcoefnHeHns. Takoil nogxoA cnpasefvB AN1A OLEHKU NpeAesbHOro paccTosHWs B
cdhopmyne (AB.3). Tak kKak B 3TOM c/iyyae 19 HaberawLeid BO/HbI XxapakTepHbl Masible KpyTU3Hbl. [J15 pacyeTa peasibHbIX
nepeHanpsiXeHuii, BO3HUKaOLWMX BCeACTBUE [ONYLIEHHON Haberawoweli BOMHbI, JaHHOe ynpoLieHne MOXeT He 6biTb
KOHCepBaTWUBHbIM.

Ta6nunya Ab.4 — MocTosHHas K,0, yunTbiBawowas gemndupyloljee BInsHNE KOPOHbI

KoHdhurypaumsi nposogos K'S) mkc'(kB M|
OfMHOYHbIA npoBofg 1.5-10*®
PacuwenneHne Ha gBa nposoja 1.0-10"6
PacuwenneHne Ha yeTbipe nposoja 0.6-10-0
PacuwenneHne Ha WecTb WK BOCEMb NMPOBOAOB 0.4-10*®

Mcnonb3oBaHue aToOro 3HauYeHUs KPYTU3Hbl B popmyne (46.1) He faeT AOCTATOUHO TOUHbIX Pe3y/bTaToB ANs pac-
yeTa mepeHanpsKeHUs Ha 06opygoBaHun. OHAKO OHO JOCTATOYHO (M KOHCEPBATMBHO), YTOGbI OLEHUTHL NpefesbHoe
paccTosiHme X cnegyowmum 06pasom:

Xn= 272InKto(iy -U v 3. (0B.3)

rae U — HavMeHbllasi amMnanTyga paccMaTpuBaeMoro nepeHanpskeHus;

T — HanbGonbluee Bpemsi NnpoGera Mexay 060 TOYKON Ha NoAcTaHUMK, noanexauei sawurte, n 6nnxaiwmum PB
(OMH). mkc.

U, — ypoBeHb 3awuntsl PB (OMH) npu rpo3oBom umnybce.

[ns paccTosHuii, 60blINX YeM XTI . KPYTU3HA YMEHbLIUTCA TakK. YTO 3HaYeHWe nepeHanpskeHus Ha obopyaosa-
HWM GyfeT MeHblue, YeM NPUHATOe 3HavyeHue U.

B uensx ganbHeiiwero ynpolweHns pacyeToB NpUHUMalOT caegylowme fonyLeHns:

- BCe c/lyyau yflapoB MOJIHAM B npefjeniax HeKoTOporo paccToAHWA OT MOACTAHUMW Bbi3blBAIOT NepeHanpshkeHns
Ha 3awuuaemMom o6opyaoBaHuM 6osiee BbICOKAX 3HAYEHWUIA, Yem JoMnyckaemoe 3HauyeHue, a Bce c/lyyan BHe 3TOoro guna-
nasoHa — nepeHanpsXeHusi 60nee HU3KNX 3HAYEeHWi:

- NepeHanpshkeHne Ha 060pyA0BaHUN MOXET OblTb paccuMTaHo B COOTBETCTBUM ¢ dhopmynoli (A6.1) n chopmynoii
(0B-2).

Kak yxe ykazaHo, 06a gonylieHuns cTtporo He o6ocHoBaHbl. Bo-nepBbix, He BCe yaapbl MOMHWN B Npejenax onpeje-
JIEHHOr0 PaccTOAHUS OMHAKOBO XECTKW. VX BO3AeiicTBMe 3aBUCUT OT TOKa MOMHWM WK OT Haberawowieli BOMHbI nepe-
HanpshxeHns. Bo-BTOpbIX, NepeHanpsXXeHns MoryT 6biTb Bbille, YeM Te, KOTOpble paccunTaHbl C UCNOoNb3oBaHnem op-
myn (46.1) n (4B.2). OgHako coBpeMeHHas npakTuka 3awuTbl 060opyaoBaHua ¢ nomolbtio PB (OMNH) nokasbiBaeT, 4To
06e HeTOYHOCTU NpaKTUYecku norawlatT ofgHa ApYryto.

OTHOCUTENBHO paccTosiHMa X, ucnonb3yemoro B dopmyne (A6.2). nokaszaHo, 4TO obpaTHble NepekpbITUS He Npo-
MCX0AAT Ha onope, 6MKHEN K NoACTaHUMK, MeloLL el 3azemnsiowee yCTpoiicTBO. MUHUMasbHBIM 3HaYeHnem X cunTa-
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0T 3Ha4YeHne [/IMHbI OAHOr0 npofeTa BO3AYLWHOW nuHWM L,p. Takum o6pasom, npejcTaBuTenbHas KpyTusHa Smp.
KOTOpyto cnefyeT ucnonb3oBaTb B hopmyne (46.1).

S.p=1/1K .Ap+LH] (05.4)

roe L, = [RIR,U) — cekuus BO3AYLIHOW NIMHUM, B KOTOPOW HOpMa rpO30BOr0 NepekpbiTUsl paBHa npuemaeMoit
HOpME MOBTOPEHUS MepeHanpPsXeHUn.

MprumeyaHune — YpaBHeHNE NONYYEHO M3 TOrO HAbMOAEHNA, YTO obpaTHbie NepekpbITUA He NPOUCXOAAT Ha
onope, 6VXHeR K nogcTaHUMK, nMetoLlell Xxopollee 3asemsioliee yCTPOIUCTBO, ¥ YTO NPOPbLIBbI 3ALWNUTbI HE MPOUCXOANAT
Ha nepBOM nponeTte BO3AyLWHOW NnHUKN. CnefoBaTenbHO, CylecTByeT MUHUMabHas giMHa npobera Haberatoweli Bon-
Hbl, KOTOpPasa faeT MakCMMasibHO BO3MOXHYIO KPYTU3HY. AHANNMTUYECKOe BblpaxeHue, Ncnonb3oBaHHoe B hopmyne (46.4).
npeacTaBnseT coboil npubnmxeHne Kk aTomy HabnogeHuio. B kavecTBe asbTepHaTUBbl BMECTO CYMMbl MOXeT ObITb
1Cnosib30BaHo 60/1ee BbICOKOE 3HAYeHWe A/IMHbI nponeta wav AnunHsl LH

Takvm obpasom, BBoasA Srp B popmyny (A6.1) n BcTaBnsaa A = 2/(K,nc) gna NuHWiA anekTponepegayu, noaydawT
3aBUCUMOCTb MpeAcTaBUTE/IbHOTO FPO30BOr0 NepeHanpsXXeHns oT HOPMbl NOBTOPEHUS:

(AiB-5)

rae t/mp — amnnuTyga npeacTaBUTENIbHOTO FPO30BOr0 NepeHanpsxeHns. kB;

A — KoaphuuMeHT, npuBeAeHHbIi B Tabnuue [B6.5. yuuTbiBawowunii pecdopmauunio pPoHTa BOMAHbI U3-3a
MMNYNbCHOW KOPOHbI NpU npobere no BO3AYLWHOW NVHUN, MOACOEAVHEHHOW K NoAcTaHuuu;

Uit — ypoBeHb 3awutbl PB (OMH) npu rpo3osBom umnynbce. KB;

N — HaumeHblUee YnCOo IMHWIA, NPUXOAAWMNX Ha nogcTaHuymio (1= 1 unam N = 2);

Lo — oTgensiowee pacctoaHue: L =d + d, + d2 + dA, kak nokazaHO Ha PUCYHKe 2. M;

(-on — pnvHa nponeta, M;

L, — ANvHa BO3AYLWHOW NNHWM C HOPMOIA NPOCTOS, paBHOW NPUHATON HOPMEe NOBTOPEHWS NepeHanpshkeHui, m;

— NpUHATas Hopma NOBTOPEHUS nepeHanpshkeHuii (1/roa):

R<U — Hopma npocTos BO3AYLIHOW NUHUM B FOf AN KOHCTPYKLUKM, COOTBETCTBYIOLWEH NepBoMy KunoMeTpy nepes
cTaHuueli (cm. bopmyny (46.4)) [o6wenpuHsaTan eanHuua namepeHus: 1/(100 km ron); pekomeHayemas eguHuua usme-
peHus: 1/(m ropn)).

Tab6nuua AB.5— KoachduuneHT A gna pasnunuHbix BO3AYLHbIX INHWIA, NpuMeHsemblit B hopmynax (A6.5) n (46.7)
Tvn AvHUnM A TB
PacnpegenuntenbHble nuHUN (MexaydasHble NepekpbiTUs):
- C 3a3eM/IeHHbIMU TpasBepcamu (nepekpbiThe Ha 3eMJII0 NMPU HU3KOM HarnpsxeHun); 900

- INHUN Ha AepeBsHHbIX CToN6ax (NepekpbiTMe Ha 3eM/0 NPU BbICOKOM HamnpsXeHuu) 2700

JNinunm anekTponepepaun (ogHodasHoe 3amblkKaHWe Ha 3eMII0):

- OMHOYHbIV NpoBOA: 4500
- pacTenneHne Ha ABa nposoja: 7000
- pacuwensieHne Ha YyeTbipe NPoBOAa; 11000
- pacwensiieHve Ha WecTb UIn BOCEMb NMPOBOAOB 17000

Koopf1HaLMOHHOE BbiAEPXUBAEMOE HANPSHKEHWE NoJyyatoT nyTem 3ameHsl L, Ha AfMHY NuHum La. koTopas faet
HOPMY NPOCTOSsl, paBHyl MpWEMJSIEMOI HOpMe NoBpexaeHus Ra

La= RJR,u (A4B6.6)

N KoopanHauMOHHOE BblaepXuBaemMoe HanpsaXXeHue rpo3oBoro umnynbca

a. =u w +4—L||'. (0B.7)
roe UKQ — KoopAuHaLMOHHOEe BbiAEpXUBaeMoe HanpshkeHue rpo3oBOro UMMynbCea;
Li — cekyusa BO3AYLIHOW JIMHUM C HOPMOW NPOCTOS, PaBHO NPUEMSIEMOII HOpME MOBPEXAEHUN:
Ra — npuemnemas Hopma nospexfjeHns ob6opyAoBaHUs.
[na nuHnii anekTponepeaun koaduumeHTol A 6epyT 13 Tabnuusl 46.5. a nocTosHHble KIC yuntbiBawwme gem-
ndvpytoliee BAMAHWE KOPOHbl. — K3 Tabnuubl [6.4. Ana pacnpeAenutenibHbIX ceTell rpo3oBble NepeHanpskeHus, Kak

npaBuio, MHorogasHble, U HEOGXOAMMO paccMaTpuBaTh TOK. pacnpegenswowuiics no asHbiM nposogam. B cnyyas
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CTaflbHbIX OMOP NepekpbITUA 60/1ee HemM OfHOI Onopbl BO BPEMS yAapa MOIHUW NPUBOAAT K AanbHelLeMy CHUKEHNIO
rPO30BbIX NepeHanpskeHuii. Ana aTUX NMHKIA KoathduumeHT A nog6upaioT B COOTBETCTBUU C OMbITOM 3KCNIyaTauum.

IPY. kak npaBuno, 3aljulieHbl yylle, YeM MOACTaHUMM Ha OTKPbITOM BO3AyXxe, Tak kak o6nagaloT BOSHOBbIM
COMPOTUB/EHNEM HaMHOrO G0see HU3KMM, YeM BOJIHOBblE COMPOTUBAEHUS BO3AYLUIHbIX NMHWUIA. BcecTopoHHe 060CHO-
BaHHas pekoMeHAjauua ANA OUEeHKW ynydleHua Ans FPY no cpaBHEHWI0 C NOACTAHLUMSMU Ha OTKPbITOM BO3fyxe He
MOXeT 6bITb NpeAcTasnieHa. OgHako ucnonb3osaHne ypasHeHus ([6.7) onsa noAacTaHLuMU Ha OTKPLITOM BO34yXe MO3BO-
nsieT NonynuTb KOHCepBaTWBHbIE OLEHKM KOOPAMHALMOHHOIO BblAEPXMBAEMOro HanpsXXeHUs rpo30BOro UMMyAbca Unu
3alMTHOrO AnanasoHa, a CHuxeHne oTHoweHust AJN f0 NOSOBUHbLI 3HAYEHUS,, UCMNO/Ib30BAHHOMO 418 NoAcTaHuuii Ha-
PYXHOI YCTaHOBKU, elle npuemaemo.

[nsi HOBbIX NOACTAHUWMIA, KOrfa rpo3oBas xapakrepucTvka U3onsuuy CyLecTBYOLWKUX NOACTaHUNI 3BeCTHa, npes-
nonaraemMoe mMakcumasibHOe 3HauyeHue npeAcTaBUTE/IbHOrO rPO30BOr0 NepeHanpshkeHns MoxeT ObiTb OLEHEHO cregy-
WM obpasom:

U
WAL 1 4 (AB.8)

rae U,p — oxupgaemoe makcumanbHOe npejcTaBUTesIbHOe nepeHanpskeHue:

Ur — 3auwuTHblii ypoBeHb PB (OMH) npu rpo3oBoM umnysbce;

N — MUHMMaNbHOE YWC/I0 BO3AYLIHbIX MUHWIA, HaxoAAWMXCS B IKCNayaTauuy 1 NOAKAOYEHHbIX K NOACTaHLUN;

L=d+d, +d2+dA (CM. pucyHOK 2 ).

NHaekc 10THOCUTCA K CUTyauuu, ANns KOTOPOW oCTaTOYEH OMbIT 3KCMyaTauun, a MHAEKC 2 — K CUTyauun ¢ HoBOM
noacTaHuuei.

C [pyroii CTOpOHbI, NpeanosaraeMoe MakCMMasbHOe 3HauyeHne MOXeT GblTb NOosy4yeHo, ecnu NPeanonoXnTb
HopMy nosTopeHusi B hopmyne ([6.4) paBHoli Hynto, noatomy Lu =0 un

=U+ N, (846 9)

MpumevaHune — Pasgen/15.3 3ameHsieT ccbiniky Ha MOK 60071-2 B yacTu noanyHkra 2.3.4.5, nyHkra F.2.1,
a Tawke pasgenos F.4 n F.5 (npunoxenune F).
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Mpunoxexune 1B
(pekomeHayemoe)

MonoxeHna MK 60099-3:1990, ncnosnb3yemsble
B HacTosileM cTaHgapTe

(HacTosiwee npunoxeHne 3aMeHSIET CCbIJIKM HA MeXAyHapoaHbli cTaHaapT MOK 60099-3:1990. He NpUHSATLIR B
KauecTBe HaluMoHanbHOro ctaHgapTta Poccuiickoii ®epepaunn.)

[B.1 OCHOBHble NPUHL MBI

V3BecTHO, 4yTO PB MOXeT BbIiTU U3 CTPOS, HAXOASACh MO HOPMasibHbIM paboyM Hanps>KeHMeMm Npu HEKOTOPbIX
YCNOBUSX 3arpsi3HeHUsi, BCAeACTBUE MOSBMEHNA HEPaBHOMEPHOro pacnpefeseHns HanpsKeHUs Ha ero BHeLllHei no-
BEPXHOCTW W/WAN U3-3a OYEHb BbICTPbIX U3MEHEHWI B 3TOM pacnpefesieHnn. YkasaHHble cTagun nosBASTCA Kak cnef-
CTBMe 06pa3oBaHns Npu 3TUX YCNOBUSAX HAYa/IbHOTO NOYTW CMJIOLIHOTO NPOBOASALLEr0 NOBEPXHOCTHOrO C/I0S, COCTOSLLe-
ro. Kak npasuso, ©3 BOAHOIO pacTBopa 3/1eKTponnTa, 06pa3oBaHHOIO NPy BbICOKOW BMAXHOCTW FMIPOCKOMUYHBIMU TBEP-
AbIMW YacTMLamMn WU KanesabKaMu XUOKOCTU, OCaXEHHbIMW Ha MOBEPXHOCTU. Takke MOXeT MPUCYTCTBOBATbL Mbllb,
oKasblBasi BIUSIHWE Ha XapakTepUCTUKN BNAXHON 1 Cyxoli NOBEPXHOCTW. YCTaHOB/EHO TaKXKe, YTO TOK YTeukn, Harpesato-
LA NOBEPXHOCTHBbIN COM, Korga NpoBOAMMOCTb AOCTATOYHO BbICOKA, BbI3blBAET POPMUPOBAHMNE «CYXWUX MOSCKOB», Ha
KOTOPbIX NPOUCXOAWUT OYeHb 60/blUOe NafeHne HanpskeHus, a Korga 3TW NOACKM Ha KOPOTKOe BpeMmsi MepekpbiBalTcs
[lyroii, BO3HUKAIOT UMMY/bCbl TOKA YTEUKHU.

OTN AB/IEHUA MOTYT MPUBECTU K TOMY, YTO HanpshXeHWe, NpuUioXeHHOe K HEKOTOPbIM UCKPOBbLIM MPOMEXYTKaM,
npeBbICUT UX NPOGMBHOE 3HAYeHWe C NocneaylWUM Npoboem M3-3a HapylweHusa pacnpefesieHns HanpshkeHus no
NPOMeXyTKam, BbI3BAHHOTO €MKOCTAMMW, 06pa30BaHHbIMU 3/1€KTPOJaMMN U MOKPbIMU MOSACKaMU.

CnepfoBaTefnibHO, OCHOBHasA LUe/ib UcnbiTaHua PB B yCNoOBUAX 3arpsa3HEHUA - BOCMPOM3BECTU BaXHble YC/I0BUA
3arpsisHeHns, NpefCcTaBNTb Te U3 HUX. KOTOPble BO3MOXHbI B 3KCMyaTauumn, 1 yCTaHOBUTb, YTO NOABEPXKEHHbIV 3arpss-
HeHuto PB. BK/OYEHHbI HA COOTBETCTBYIOLLLEE HANPSHKEHWE NMPOMbILIIEHHOW YacToTbl, He gonyckaeT Npo60s NCKPOBbIX
NPOMEXYTKOB.

MepekpbiTUe NOBEPXHOCTN PB B yCnoBuaAX 3arpsa3HeHns onacHo C TOUKN 3peHUs ero aKcnayarauuu, cnegosartesb-
HO. B 3TOM OTHOLUEHWUN Takxe A0/KHa OblTb onpefeneHa xapakrepucTvka.

MmetoTcst laHHble, NOMyYeHHble Kak 13 OnblTa aKcnayaTauuu, Tak 1 U3 NpakTUKW UCMbITaHWA, YTO YCNOBUS 3arpsas-
HeHus. cnocobHble Bbi3BaTb NPob6oit PB. MOryT oTimyaTbCA OT YCNOBUI 3arpsasHeHus, NPUBOAALLNX K MepPeKpbITUo Mo
noBepxHocTU. MNocnegHne, Kak NpaBuio, CBA3aHbl C XECTKUMU YCNOBUSAMU, XapakTepusyoLWwmUMNCa YacTbiMU UMNYyNbca-
MU TOKa YTeYkM C 60MbLUMMU amnanTygamu, Torga kak npo60oi NCKPOBbIX MPOMEXYTKOB, Kak NpaBuio, CBSA3aH C Pe3knMm
yCUNeHnem 3arpsa3HeHus WaN BbiCbIXaHWeM 3arpsasHsiouero areHta. CooTBeTCTBEHHO, MOryT notpeboBaTbCs OTAESb-
Hble MCNbITaHWA AN 3TUX ABYX PA3/INMUHbIX MyTei, NPMBOAALLNX K MOBPEXAEHNIO.

MpumeyvyaHne — Pa3gen [1B.1 3ameHsaeT ccbliky Ha M3K 60099-3 B yacTu pasgena 3.

[B.2 MpunoxeHve HanpsxeHns

Ana PB B ceTax C M30/IMPOBAHHbLIMW N PEe30HAHCHO-3a3eM/IEHHbIMU HelTpanamun (guanasoH |) B TeyeHne Bcero
nepuoga WCNbITaHWA AO/MKHO 6biTb NPUIOXKEHO ANUTENbHOE HanpskeHue, paBHOE HOMWHANbHOMY HanpsHKeHWo
PB. Mpu aTom, ecniv HOMWHAaNbHOE HanpshXXeHune npesblllaeT Hanbosnblee paboyee HanpsxeHue (mexay asamu)
ceTw, NO cornalleHnto mMexay notpebuTenemM M M3roToBUTENIEM B KayecTBe WUCMbITaTeNbHOro HanpshkeHus BbibupatoT
nocnepgHee.

Ans PB B ceTax c 3a3eMseHHbIMW HelTpanamu (guanasoHbl Il u lll) ¢ KOadhULMEHTOM 3aMblkaHUs Ha 3eMso
Mexay 1.2 n 1.4 cHayana [O/MKHO 6biTb NPUNOXEHO MCNbiTaTeNbHOE HanpseHwe, cocTtasnswwee 0,75 — 0,8 (ana
KO3(hhNLUMEHTOB 3aMbikaHusa Ha 3emnio 1.33 n 1.25 cooTBETCTBEHHO) OT HOMMWHA/NLHOTO HanpshkeHus PB. wam 0,87
(T. e. 1/1.15) oT ycTaHOBNEHHOrO A/IMTENbHO AONYCTUMOro paboyero HanpsxeHusa PB (OHO paBHO MM MeHblle, Yyem
HOMWHaNbHOE HanpshkeHne PB). B 3aBMCMMOCTU OT TOrO, Kakoe MeHblue. [lafiee 3HaYeHne UCNbITaTeNIbHOrO Hampsxe-
HMSA C NPOMEeXyTKaMun yBennumsalT [0 60/1ee BbICOKOrO 3Ha4YeHUsl, COOTBETCTBYIOLLEr0 HaMpPsXEeHN0 KOPOTKOro 3ambl-
KaHus. B TedeHne 1 — 2 c. a 3atem O6bICTPO CHMXAKT A0 HAaYa/SIbHOTO 3HAYEHUS.

MpumeyvyaHne — Pasgen [1B.2 3ameHsieT ccblfiky Ha M3K 60099-3 B yacTu pasgena 6.

[B.3 MeToauka ncnbliTaHnsa

[B.3.1 Hayano ucnoitaHus

MoprotoBneHHblli PB ycTaHaBNnBaloT B efo ucnbitaTenbHoe nonoxexnne. Co3galoT Heob6xoAunMble YCnoBus
3arpsA3HeHns 1 BO3AENCTBYIOT HanpshkeHreM B COOTBETCTBUU C BbIOPAHHbIM METOAO0M. VcnbiTaHne cuntaroT HavaBwun?/-
CA. KOrga npu Heo6XOoAMMbIX YCMIOBUAX 3arpA3HEHUA [O/DKHO 6biTb MPWUIOXKEHO NOSIHOE UCMblTaTe/bHOE HanpshKeHune
B COOTBETCTBUM C pasgenom 1B.2.

[B.3.2 Mopafok ucnblTaHns

VcnblTaHne cnefyeTt NPOBOAWTL NPU KAXA0M U3 TpeX YPOBHEN 3arpasHeHust us [1B.3.3. npyMeHsis COOTBETCTBYHO-
e meTodbl W UCMONb3YyA MPeAnucaHHblli 3arpAasHAlLWKA areHT. Mpu aToM oTMeualoT BCce cnydan npo6os PB wan
nepexkpbITUA M30MALUN NO MOBEPXHOCTU.
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[B.3.3 YpoBHU 3arpsi3HeHns

YPOBHU 3arpsisHEHNs XxapakTepusyoTCcs COMIEHOCTbI0 pacTBopa ANA MeToga COJ/IeBOro TymMaHa M NPOBOAVMOCTbIO
CyCNeH3nn XUAKON TUHbI ANS METOLOB C TBEPAbIM 3arpsA3HALMM areHToM. PeKoMeHAylTCs creayoLne ypoBHu:

- conesoii TymaH: 2.5.5.0 n 10 kr NaCl/m3;

- TBEPAbIN 3arpA3HAOWMIA areHT (yBnaxHswwmi metog): 2.5. 5.0 n 10 mCwm/cm:

- TBEPAbI 3arpsi3HAOLWNIA areHT (BbicylwuBaloLwWwmnii metog): He 6onee, yem 2.5 mCm/cm.

[B.3.4 OueHka ucnbiTaHnsa

B cOOTBETCTBMU C pe3ynbTaTaMu UCMNbITAHU yCTaHaB/IMBAOT YPOBEHb, KOTOPbLIA paspsifHuK BbigepxuBaeT 6e3
nepekpbITUA B YeTbIpeX UCMbITAHUAX NPU 4aHHOM YpOBHE.

He [O/MKHO 6bITb 3HAYUTENBHOTO W3MEHEHUS HU B CYXOpPa3psfAHOM 3HA4YeHWU NepekpbITUSt MPU NPOMbILLIEHHON’
yacToTe, HU B pacnpefeneHnn TekyLiero 3Ha4eHuss nocne UcnbiTaHus.

[B.3.5 HabnogeHve Bo BpeMSA UCNbITAHNA: HAUKaLKUSA Npob6os

KpnBble NpUI0XeHHOro NCNbITaTe/IbHOTO HaMPSXXEHUs, ToKa, MPOTeKatoLero BHyTpK, 1 Toka yTeUkn No NoBepxHo-
CTU cfiedyeT 3anucbiBaTb MO OTAE/BHOCTU C MOMOLLbIO ocuunnorpacda, YTobbl BUAETb Pa3INUMB MexXy nepekpbiTuem
no NOBEPXHOCTW WK NPOBOEeM WCKPOBOTO MPOMEXyTKa.

BHesanHbIii pocT TOKa N0 NMOBEPXHOCTU [0 TOKa, 6/IM3KOro K TOKY KOPOTKOrOo 3aMblkaHusi, kak npasuno, fob6as-
NSieMblil K BU3yasibHbIM U CTYXOBbIM Ha6M0AEHUAM, YKa3blBaeT Ha nepekpbiTue. MpocToi pocT BHYTPEHHEro ToKa yKasbl-
BaeT Ha Npo6oii NCKPOBOTo MPOMEXYyTKa.

Ecnun ocuunnorpamma nokasbiBaeT cnaf HanpskeHns B TeuyeHne NpubansnTenbHO NATW NepuoAoB A0 3HaYeHus,
MeHbliero yem 10 % wucnbiTaTeNbHOTO HanNpsKeHWs, cnefosaTeflbHO, 3aduMkcMpoBaHO BHellHee nepekpbiTe. Cnag
3HAYeHUS HanpsHKeHUs A0 3HayeHui, 6onbwunx Yyem 10 %. ykasbiBaeT Ha NPo6OI MCKPOBOrO MPOMEXyTKa.

MpumMmeyaHune — Pasgen [1B.3 3ameHnaeT ccbliky Ha M3OK 60099-3 B yacTu pasgena 7.
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Mpunoxenne A
(cnpaBouHoOe€)

COBpeMeHHaﬂ oTeyeCcTBeHHasa nNpakTuka

Mpy NpoekTMpoBaHUM U 3KCnayaTauun afnekTponepegady Heo6xo4MMO pellaTb OCHOBHYHO 3ajady KoopAuHauum
130N1AUMKN, KOTOpas COCTOUT B o6ecneyeHnn ONTUManbHOW, C 3KOHOMUYECKON TOYKM 3peHUs, HafeXHOCTU paboTbl
M3071ALUN C YHETOM 3alUTHBIX XapakTepUCTUK 3aLyUTHLIX annapatoB W APYriX CNoco6GOB OrpaHNYeHUs nepeHanpsxe-
HWiA. @ Takxe B YCTAHOBNEHWW W NOAJEPXaHUN HEOOXOAMMOro COOTHOLIEHUS MeXAy 3/1eKTPMYECKO NPOYHOCTbIO U30-
NAUMN N BO3AENCTBYIOWMMU HA HEe HanpsXeHNsMU.

PekomeHgauunm M3K He cBA3bIBAIOT OAHO3HAYHO YPOBHU MU301ALMN 060PYAOBAHNA U HOMUHA/IbHOE HanpsXeHue
ceTu, B KOTOPOI OHO yCTaHOB/IEHO. MpU 3TOM YPOBHW U30MALUN BbIGUPAIOT MO MHOTOCTYMEHYaTol LWKane ucnbitaTesb-
HbIX UMMYNbCHbIX HANPSXEHWUI B 3aBUCUMOCTU OT 3aLMUTHbIX XapakTepucTuk PB nnu OMH.

B Poccwiickoii ®efepauun pacyeTHas aneKkTpuyeckas NPOYHOCTb AN YPOBHWU M30MALUN BbICOKOBOSIbTHOTO 060-
pyfoBaHuA AOMKHBI 6biTb 3afaHbl No TOCT 1516.3, KOTOPbIA ycTaHaBAWBaeT A5 KaXAOro knacca HanpskeHUs WChbl-
TaTesibHble HaNpPsHXXeHUs NPOMbILLNIEHHOR YACTOTbl M UMMY/bCHbIE UCMbITATE/IbHbIE HAMPSAXEHUS.

B 1999—2001 rr. 66111 pa3paboTaHbl U BbiNyLLEHb METOAMYECKME YKa3aHUsi U PYKOBOACTBA, NpefHa3HavyeHHble
ANS UCMOMb30BaHNA MpexXAe BCEero NepcoHasioM MPOEKTHbIX U 3KCMyaTalMOHHbIX OpraHusaunii Poccuiickoro akumno-
HepHoro obujectea «EfuHan aHepreTuyeckas cuctema Poccun», ANa onpefeneHns xapakTepucTuk u soibopa Tuna
OfMH no ycnosuam ero paboTbl B 3afaHHOI TOUYKE INEKTPUUECKUX ceTel HanpskeHnem 6 — 1150 kB npw nnaHoBOWA
3ameHe PB. pEKOHCTPYKLUMM U NPOEKTUPOBaHUN HOBbIX pacnpejenuTeNibHblX YCTPOUCTB.

Mepsbl 3aWuTbl 3N1eKTPO06OPYA0BAHNS OT rPO30BbLIX U BHYTPEHHUX NepeHanpsxeHunii, B TOM Yncne ¢ nomoibio PB
1 OMH, ans AeicTBYIOWMNX, BHOBb COOPYXaeMblX W PEKOHCTPYMPYeMbIX 3/1eKTPOYCTAHOBOK HanpshxeHnnem o 750 kB
[0CTaTOYHO NOJIHO U NOAPO6GHO U3NoXeHbl B MpaBunax ycTpoicTsa anekTpoyctaHosok (JTY3) [1].

[ina ©Ccnonb3oBaHNsA peKoMeHaLuii, cofepxallnxca B HacToseM cTaHAapTe, BblEeYNOMAHYTbIX U APYTUX UCTOY-
HUKax. 0CO6EHHO B HEOPAMHAPHBIX CyYasx NMPUMEHEHUs annapaTtoB 3aluTbl OT NepeHanpsXeHuid uam npu onTummnsa-
UnMn Mep 3awWuTbl, TpebyloTcsa cneuynanbHble 3HaHUA W Hanuunme COOTBETCTBYIOLLEro NporpaMMHOro obecneveHns Ans
npoBefieHna HeO6X0ANMbIX PacyeToB, NO3TOMyY NoTpebuTenam, He o6nagaWmx UMK, cnegyeT obpallaTbca B cneuuani-
31pOBaHHbIE NPOEKTHble OpraHn3aunn Wan cepeucHble cayx6bl NpeanpuATuii-urotosuTenei.
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Mpunoxenne A/
(cnpaBoyHoE)

ConocTaBfieHne CTPYKTypbl HacTosLWero cTaHagapra
CO CTPYKTYpOU NPUMEHEHHOTO MEXAYHAPOAHOTO CTaHaapTa

Pasgensl 1 1 2 HacTosiLero ctaHaapTa (ganee — craHfapT), HECMOTPS HA COOTBETCTBME ONpefesieHHbIM MyHKTaM
NPVYMEHEHHOTO MeXAYyHapoAHOro cTaHgapTa, opopmaeHsbl cornacHo Tpe6osaHusm FOCT P 1.5.

Pa3gen 3 «TepMuHbl 1 onpefeneHnsa» craHgapra (B OT/IMYMB OT NPVMEHEHHOIO B HEM MeXAYyHapOoAHOro CTaH-
JapTa) BBefeH B COOTBETCTBMMU € TpeboBaHnem MOCT P 1.5.

Pasgen 4. a Takxe pasgensl 5— 9 ctaHgaprta npakTMyecku NosIHOCTLI0 UAEHTUYHLI COOTBETCTBYIOLWUM MyHKTaM
pasgena 1. a Takxe pasgenam 2 — 6 MeXAyHapoAHOro ctaHjapTa COOTBETCTBEHHO.

MpunoxeHne A ctaHgapTa NOMHOCTLIO UAEHTUYHO MPUNOXKEHNIO A MEeXAyHapoaHOro crtaHjapra.

Mpunoxexnus OA. 4B v 1B ctaHgapTa BBefEHbI 40NO/THUTENBLHO, NOCKO/IbKY OHW 3aMEHAIT CCbINIKM HA MexXAyHa-
poAHble CTaHAapTbl, HE MPUHATbIE B Ka4yeCcTBe HaLMOHa/IbHbIX.

B npunoxenun Al ctaHgapTa (B COOTBETCTBMM C PEKOMEHJaUNAMU NPUIOXKeHNA B NpyMeHeHHOro MexayHapos-
HOro cTaHgapTa) oxapakTepu3oBaHa COBPEMeHHas OTeyeCTBEHHas npakTuka Bbl6opa v npumeHeHus PB un OIH.

ConocTaBnieHe CTPYKTYp HacTOAWEro U MNPUMEHEHHOTO MeXAyHapo4HOro CcTaHAapToB npeAcTaB/eHo B
Tabnuue 44.1.

Ta6nunua A4.1

CrpykTypa MexXAyHapoaHOro craHpgapra
M3K 80099-5:193/4*/11:1999

CTpykTypa HacTosuwero crakHgapra

1 O6wwme nosoxeHus
1 O6nacTb npumeHenus (1.1) 1.1 O6nacTb NpYMeHeHus
2 HopmatuBHble ccbinku (1.2) 1.2 HopmaTuBHbIE CCbINKK
3 TepMmuHbI 1 onpegeneHuns

4 O6wW¥Me NonoxeHus

4.1 O6LwKMe NPUHUNMbI MPUMEHEHUSA BEHTU/IbHbIX pas- 1.3 O6LWuMe NPUHUUMNBI NPYMEHEHNA Pa3pT34HUKOB
PSAAHVKOB N HENMMHEeRHbIX orpaHnynTeneli nepeHanpsxe-
HWi (1.3)
4.2 Obuwan metoguka Bbibopa BEHTUbHbIX paspsaa- 1.4 Obuwas meToguka Bblbopa paspsAHMKOB
HWKOB U HENWHEWHbIX orpaHnyuTeneil nepeHanpsxeHui
(1.4)
4.3 CoxpaHeHune paboToCNOCOOGHOCTM BEHTU/bHbIX 1.5 CoxpaHeHne paboToCNOCOGHOCTM pa3psAAHUKOB

paspAAHNKOB W HENWHEHbIX OrpaHuuYnTeneil nepeHa- npu 3arpsi3HEHWU NOKPbIWeK
npshkeHuid Npu 3arpsisHeHUn nokpbiwek (1.5)

5 BeHTUNbHblE  pa3psafHUKK B COOTBETCTBUU C 2 Pa3psifHUKN C HeNWHEelHbIMU pe3ucTopamu U uc-

FOCT 16357 KPOBbIMU NPOMeXyTkaMy B cooTBeTCTBUM ¢ MBK 60099-1

5.1 XapakTepuCTUKN BEHTUNbHbIX PaspsgHUKoB (2.1) 2.1 XapaKTepucTukn paspsifHUKOB C UCKPOBbLIMU Npo-
MexXyTKamu

5.2 BbI60p hasHblX BEHTU/IbHbIX Pa3pagHnKoB (2.2) 2.2 Bblbop pa3psfHUKOB hasa — 3eMs C UCKPOBbI-

MU NpomMexXxyTkamu

6 HenuHeliHble orpaHnynuTENN nepeHanpsxeHuin B 3 MeTannookcuaHble paspsagHnkn 6e3 NCKpoBbIX Npo-
cootBeTcTBumM ¢ FOCT P 52725 MeXYyTKOB B COOTBETCTBUM ¢ MIK 60099-4
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MpogomkeHne Tabnnubl

4a.l

CTpyKTypa HacTosILLero craHgapTa

6.1 XapakTepUCTUKN HENMHENRHbIX orpaHuunTenei
nepeHanpshkeHuin (3.1)

6.2 BblGOp (ha3HbIX HEJIMHERHbIX OrpaHuunTeneli ne-
peHanpsxeHuii (3.2)

7 MNMpyMeHeHNe BEHTWUNbHbIX Pa3pAAHUKOB U HeNw-
HeWHbIX orpaHuuMTenein nepeHanpsHKkeHmin

7.1 MpuHUMNbl KoopauHauum nsonsauum (4.1)

7.2 3awmTta OT nepeHanpskeHuit ¢ Nonorum poH-
Tom (4.2)

7.3 3awuTta OT rpo30BbIX NepeHanpskeHnin (4.3)

8 BeHTUNbHblE Pa3psSiAHUKA U HEeNWHEelHble orpaHu-
UMTENU NepeHanpPsHKeHUin creunmanbHOro HasHadeHus

8.1 BeHTWUNbHblEe pa3psiiHAKN U HENUHENHble orpa-
HUUYUTENN NepeHanpsXXeHuin 4ns HelTpanein TpaHcdop-
matopos (5.1)

8.2 BeHTU/IbHbIE pas3psiiHNKN U HENUHENHble orpa-
HUUNTENN nepeHanpshkeHuin mexgy asamu (5.2)

8.3 BeHTuNbHble pa3psAAHUKN U HEeNUHeNHble orpa-
HUYMTeNn nepeHanpskeHuidi AN BpallaloLMXCs MaLlvH
(5.3)

8.4 [lononHUTe NbHbIE CrneunasibHble NPUMeHeHus
BEHTWU/bHbIX Pa3psifHUKOB U HEeNWHEHbIX orpaHuynTe-
neii nepeHanpsxeHuin (5.4)

8.5 BeHTuNbHble pa3psAAHUKM U HeNUHelHble orpa-
HUYMTENN nepeHanpskKeHuid [ aHoMaslbHbIX YCM0BWiA

npuMmeHeHuns (5.5)

9 [lnarHocTnyeckme MHAMKATOPbLI AN HENMHEeRHbIX
orpaHuunMTenein nepeHanpskeHuii B akcnayataymm

9.1 O6bwume nonoxeHus (6.1)
9.2 i3amepeHne NonHoro Toka yteukun (6.2)

9.3 VI3mepeHne aKTMBHOIO TOKa yTeuku UAM MOLLHOC-
Tv notepsb (6.3)

9.4 VIHdhopmaLmsa 0 TOKe yTeYkn OT U3roTOBUTENS He-
NIMHEWHbIX orpaHuunTeneii nepeHanpsxeHuii (6.4)

9.5 O606LeHMe guarHocTmyecknx metoaos (6.5)
MpunoxeHne A OnpepeneHne KsBasucTaunMoHaPHbIX

nepeHanpsXeHnii BCNeAcTBME 3aMblKaHWi Ha 3emJio
(npunoxexve A)
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CTpyKTypa MexayHapoAHOro ctaHaapTta
MOK 60099-5.1996+11:1999

3.1 XapaKkTepucTuky mMeTasisIoOKCUAHbIX paspafHuU-
KOB 6€3 NCKPOBbIX NPOMEXYTKOB

3.2 Bbibop  MeTanI00KCUAHbIX paspsaHnKoB
thasa — 3emns 6e3 MCKPOBbIX MPOMEXYTKOB

4 TpyumeHeHVe pa3pAfHUKOB

4.1 TIpMHUMNLI KOOpAMHaUUU M301Auun

4.2 3awuTta OT nepeHanpsixeHuidi ¢ NosoruM HpoH-
TOM

4.3 3awmnTta oT rpo30BbIX NEepeHanpsXeHni

5 Pa3pagHukv ana cneunanbHOro nNpuMeHeHus

5.1 Pa3pagHukn ans HeiTpaneli TpaHcgopmaTopos

5.2 Pa3psagHukn mexay thasamu

5.3 Pa3psagHvkn onsa sBpawarolmnxcs mMawvH

5.4 flononHuTeNbHblE cCneynanbHble NPUMEHEHUA
paspsgHuKoB

5.5 Pa3pagHukn ANA aHOMasbHbIX YCMOBUIA npume-
HeHua

6 [lnarHocTnyeckne NHANKaTopbl AN Teraniookcn-
HbIX pa3psHUKOB B 3KCNIyaTayuun

6.1 O6LWwme NonoxeHUs

6.2 N3mepeHne NosIHOro TOoKa yTeukun

6.3 VI3mepeHne akTUBHOrO TOKa yTeuku Uanm MOLLHOC-
™ notepb

6.4 NHbopmaumsa o0 TOKe yTeuku OT M3roToBUTeNs pas-
psAHUKOB

6.5 O606LLeHe AnarHoCTMYeCcKnx MeTog08

MpunoxeHne A OnpepeneHve KksasucTaumoHapHbIX
nepeHanpshkeHuii BCAeACTBME 3aMblKaHWii Ha 3eM/o



OkoHuaHue Ta6nuusl A4. 1

CTpyKTypa HacTosiwero craHgapra

Mpunoxenne OA  TepMuHbl n onpegenexHus
M3K 60071-1: 2006, ucnonb3yemble B HaCTOALLEM CTaH-
papte

Mpunoxenvne AB MonoxeHua M3K 60071-2:1996,
ncnosib3yemblie B HacTosileM cTaHgapTe

MpunoxeHue AB MonoxeHns M3K 60099-3:1990.
1CMosib3yemble B HacToAWeM cTaHaapTe

Mpunoxenne A CoBpemMeHHas oOTeyecTBeHHas
npakTuka

Mpunoxexue A1 ConocTtaBsieHne CTPYKTYpbl HACTO-
ALLero ctaHgapTa co CTPYKTYpOil MPUMEHEHHOTO MexXxay-
HapofHOro craHgaprta

Bubnuorpadusa

FOCT P 53735.5— 2009

CTpyKTypa MexgyHapofHOro craHgapra
mak 60099-5.1996+A1:1999

Mpunoxenne B CoBpeMeHHasa npakTuka

Mpunoxexne C Bubnuorpadus

MpumeuyaHune — 3a HAUMEHOBAHUAMMW pa3fenoB (NOAPAa3LenoB) HACTOSILLEro CTaHAapTa nNpuBeieHsl B
cKkoGKax HOMepa aHanorMYHbIX UM pas3fesnioB (MOAPa3fenoB, MyHKTOB) MeXAyHapo4HOro cTaHaapTa.
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Bubnuorpadus

[1] MpaBuna ycTpoiicTBa anekTpoyctaHoBoK (MY3-7). — 7-e n3f., C USMEHEHUAMU U [AONOMHEHUAMU MO COCTOSHMIO
Ha 1 auBapsa 2006 roga (yTeepxaeHbl MUHUCTEPCTBOM 3HepreTukn Poccuiickoii ®epepauun, npukasbl oT 8 nons
2002 r. Ne 204 n ot 20 mas 2003 r. Ne 187)
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