®EJIEPAJIbHASL CETEBASI KOMITAHUS EJMHOM SHEPTETUYECKOM CUCTEMBI
(OAO "®CK EBC")

OTKPBITOE AKIIMOHEPHOE OBIIECTBO I10 [TPOEKTMPOBAHMIO CETEBBIX
N OHEPTETUYECKUX OB BEKTOB (OAO "POCOIII")
METOJUYECKHUE YKA3ZAHUSA

IO 3AIATE PACIPEJEJUTEJIBHBIX DJJEKTPUUECKUX CETEN
HAIPSIKEHUEM 0,4-10 kB OT TPO30BbIX TEPEHAIIPSI)KEHUI

Ne perucrpannu 24.0086
PASBPABOTUUK OtkpblTOe aKIMOHEpHOE OOLIECTBO IO IPOEKTUPOBAHHIO CETEBBIX W
sHepretuueckux 0owvekToB (OAO "POCOII")
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Paznensr 3 nmpunoxenuit I' u J| moarorosmens! ¢ yaactuem WM.B. Xurenera, I'.B. Tlognopkuna n
A.Jl. CuBaeBa (OAO "HIIO Ctpumep").
Ilpu noxaroroBke YkaszaHui Oonblias MOMOIIb OblIa OKa3aHa KaHJ. TEXHUYECKHMX HAyK

benskoBBIM| - B BHUJIC KOHch'ILTaHI/Iﬁ n pa3p360TKI/I OTACJIbHBIX MAaTCPHUATIOB.

HNPEINUCJIOBHUE

"MeToauyeckne yKa3aHUs IO 3alllUTe PACIpEAETUTENbHBIX 3JICKTPUIECKUX CEeTeH HampshKEHHEM
0,4-10 kB oT rpo30BbIX nepeHanpspkeHni " (B TanbHeleM YKazaHus) paspaboransl mo 3axannio OAO
"OCK EBC" wu nmnpenHasHaueHbl JJisg OpraHU3alldid, 3aHUMAIONIUXCS  MPOCKTUPOBAHUEM,
CTPOUTENBCTBOM M JKCIUTyaTallMell pacripeIeMTeNbHbIX JIEKTPHUeCKuX cered Hampsbkenuem 0,4-10
kB.

VYka3aHus IOATOTOBJICHBI B Pa3BUTHE U JOMOJIHEHHUE:

- I'maB 1.7; 2.4; 2.5 u 4.2 TIpaBun yctpoiictBa anekrpoycraHoBok (IIYD. Cenpmoe u3nanue. 2002-
2003).

- PykoBoxactBa mo 3amuTe snekTpudeckux cereil 6-1150 kB 0T Tpo30BBIX M BHYTPEHHHUX
nepenanpsoxennii (P11 153-34.3-35.125-99).

- Meroauueckux yKa3aHUil 110 NPUMEHEHUIO OTrPAHUYMUTENICH NEpEHANpPSDKEHUN HEJMHEHHBIX B
3eKTpUUecKuX cerax 6-35 kB (M.:, 2001).

C BBezleHMEM B JEWCTBHE HACTOALIMX "METONMYECKUX YKa3aHUH IO 3aIMTE PacHpeleTUTENIbHBIX
anekTpuueckux cered HampshkeHueMm 0,4-10 kB OT Tpo30oBBIX mepeHamnpsKeHU" yTpauyuBaiOT CHITY
"PykoBozsiie yka3aHus 10 3allUTe OT IepeHaNpPsHKECHNH CEeNbCKUX 3IEKTPOYCTAaHOBOK HAIPSKEHHEM
110 35 kB BrirounTensuo" n3manus 1963 roxa.

BBEJJEHUE

Pacnpenenurensubie snektpudeckue cetn (PC) Hampsbkenumem 0,4-10 kB B mocieqHue TOIBI
OCHAIIAIOTCSl  3JIEKTPOOOOPYIOBaHUEM, allllaparaMH, YCTPOHCTBaMH, H30JIATOPAMH M IPOBOAAMH,
U3TOTOBJICHHBIMH HA HOBOW COBPEMEHHOM TEXHHUCCKOM 0a3e.

OKCIUTyaTalus TaKAX CETEeBBIX OOBEKTOB TpPeOyeT HAICKHOW CHUCTEMBI 3alllUThIl OT T'PO30BBIX
TIepEHANPsHKEHUI ¢ UCIOJIB30BAaHUEM COBPEMEHHBIX TEXHHUECKUX CpelCTB. Pa3paboTka TEXHUYECKHUX
CpPEJICTB ¥ METOJIOB 3al[UTHI OT nepeHanpspkeHnii PC cBsA3aHa ¢ KOJIMYECTBEHHOM OIICHKOM MapaMeTpoB



MOJIHUU 1 BEPOSATHOTO YUCIIA TPO30BBIX MOBPEKICHUI.

Jlisi pacdeToB IUIOTHOCTH HPSMBIX YAapOB MOJHHM Ha 3€MIII0 HMCHOJB3yeTcsl MHpopmamus o0
WHTEHCUBHOCTHU TPO30BOH JiesITenbHOCTH. [Ipr 3TOM HE00OX0MMO YUHUTHIBATh S9KPAaHHPOBAHUE CETEBBIX
00BEKTOB 3JJaHUSIMH, COOPYKECHUSMH, JIEPEBbSIMU U T.II. DKPAHUPOBAHHUE B OTACIBHBIX CITydasX MOXKET
CHH3UTH KOJIMYECTBO MPSMBIX yIapoOB B ceTeBble 00BEKTHI Ha ~ 70%.

Hanexxnast 3amiuta qOCTHraeTcs, €l 0O0OpYJOBaHHWE W KOHCTPYKIMH OYIyT MMETh JOCTATOYHO
BBICOKYIO TPOYHOCTh M3oysiuu win B PC ycraHoBneHbl 3((eKTHBHBIE anmaparbl 3aluTbl OT
TPO30BbIX NEpeHaNpPsHKEHUH.

Just 3amuter PC HanpsbxenueM 0,4-10 kB OT rpo30BbIX MepeHaNpsKeHUH TPUMEHSFOTCS:

- OTpaHUYHTENN TIepeHanpsokernid HenuHenbie (OITH);

- pa3psITHUKH JITHHHO-MCKpoBbIe (PAN);

- paspsinauky BeHTmbHbIe (PB) n tpybOuatsie (PT);

- 3aIUTHBIE UCKpOBBIe MpoMexyTku (MIT).

Tun, KOIMYecTBO M MECTO YCTAHOBKM AallapaToB 3allUThl BBIOMpAETCS TNPH TNPOCKTUPOBAHWU
KOHKPETHBIX CETEBBIX 00BEeKTOB. [IpM ycTaHOBKE ammaparToB 3alIUTHl TPeOOBaHUS K 3HAYCHHIO
CONPOTHBIICHHS 3a3eMJIEHHs BbIOMpatoT comtacHo IIYD wu mmaBel 2.5 Hactosmux YKazaHWH,
YUUTBIBAIOIINX KOHKPETHBIE OCOOEHHOCTH NMPHMEHSIEMBIX CHCTEM M NPHHIUIIOB JICHCTBHS alaparoB
(YcTpoiCcTB) 3aIUTEI OT TPO30BBIX IEPEHAIPSKEHUH.

JIiist MarucTpabHBIX JIMHAK HanpshkeHreM 6-10 kB, BeimonHeHHBIX B rabapurax BJI HanpspkeHnem
35 kB, pexoMeHOyeTcs NPUMEHATH TPOCOBBIE MOJIHHMEOTBOABI HA IMOAXOAAX K MOACTAHLUSAM U
pacnpeeInTeNbHbIM TyHKTaM.

Hacrosimue Ykazanus paccMaTpuBaioT Meponpusitus 1o 3amure PC nanpspkenunem 0,4-10 kB ot
TPO30OBBIX TEpEHANpsDKeHWH. 3aluTa OT BHYTPEHHHMX NEpEeHANpsDKeHWH — (PE30HAHCHBIX U
KOMMYTAI[IOHHBIX ) 00eCIIeYrBaeTCs N30JISIIMEH ceTell 1 He pacCMaTpHBACTCH.

3agaueit 3amutel PC nHampspkennem 0,4 kB siBisieTcst mpenoTBpalieHHE IMOPaKeHUs JIIOAEH,
JKUBOTHBIX M BO3HHMKHOBEHHUS I0XAPOB BCIICACTBUE MPOHUKHOBEHMS T'PO3OBBIX IEPEHANPSKEHUH BO
BHYTPEHHHE IIPOBOJKH OKMJIBIX JOMOB M JAPYIHX CTPOGHHMH, a TaKKe MOBPEKICHUS
aneKkTpoobopyaoBaHus moacrannuii 6-10/0,4 xB.

Pasznea 1 OBIIASA YACTH
I'mapa 1.1 OBIIUE ITOJIOKEHU A

[po6niema 3amuUThl OT IPO30BBIX MepeHanpspkeHuii BJI u nmoacrannumit BecbMma aktyanbha st PC
HanpspkeaneM 0,4-10 kB, Tak Kak OHH HMEIOT HH3KYIO0 HMITYJIBCHYIO IPOYHOCTh H3OISIUHU II0
CPaBHEHHMIO C 3JIEKTPOYCTAHOBKAMHM APYTHX KIACCOB HANPSDKEHMS M UMEIOT OOJIBIIYI0 PO TSKEHHOCTD.

B VkazaHnsx U310KEeHBI METO/IBI BEIOOPA aIlaparoB 3aIIUThl OT TPO30BBIX NepeHanpspkenuit BJI n
TIOJICTAHIIMH B paclpenennuTeIbHbIX MEKTpUIecKnX ceTsax HanpspkerneM 0,4-10 kB, a Takyxe MeTozp!
pacdera TPO30YHNOPHOCTH CETEBBIX OOBEKTOB. [IprBemeHBI XapaKTepHCTHKH CPEACTB 3allUThl OT
TPO30BBIX MEPEHANPSHKEHUH M JICKTPUUECKOM MTPOYHOCTH M30JISLUN 3JIEKTPOYCTAHOBOK.

[MprumHamMu rpo30oBBIX TepeHanpspkeHnid Ha BJI sBisttoTess mpsimbie ymapel Monauu (ITYM) B
JUHMIO, a Takke ONM3KMEe yAapbl B 3E€MIIIO, BBI3BIBAIONINE WHAYKTHPOBAHHBIC (HaBEICHHEIC)
TIepeHanpsHKEHNs Ha IPOBO/IAX JIMHUH.

Ha w3zonsimio 00OpynoBaHHs MOJCTAHLIMI BO3ACHCTBYIOT BOJIHBI T'PO30BBIX IEPEHAIPSHKEHUI,
npuxoasmue ¢ BJI nmpu ux nopaxeHUsX MOJHUSMHE, U NEPEHANPSHKEHUS MIPU NPSAMBIX yaapax MOJIHHUH
B 000pyI0BaHHE U KOHCTPYKIIUH MOJCTaHIIUH.

Hnas PY 6-10 xB omacHeIME SBISIOTCA TakXKe TIEpEHANpsDKEHUS, HHIYKTHPOBAaHHBIE Ha
TOKOBEAYIINX YacTIX P yAapax MOJIHHUU B 3eMJIIO WM APYrHe 00bEKThI BOJIU3U MOJCTaHIIHH.

I'pozoymoprocts BJI Hanpskennem 0,38-10 kB cymiecTBEHHO MOBBIIIACTCS MIPH MCIIOJIB30BaHIH
M30JIIHN JiepeBa Ha coopyxkaembix BJI ¢ nepepstaabiME omopamu, a Ha BJI ¢ jkene300eTOHHBIMH U
METAJUIMYECKHMH OIOpaMu (Iajee 1O TEKCTy YKa3aHUil ¢ KeJIe300€TOHHBIMH OMOpaMu) - TpHU
MIPUMEHEHNH U30JIILIUOHHBIX TPaBEPC.

I'mapa 1.2 HOPMATHUBHBIE CCBIJIKHA

B Hacrosmux YKka3zaHUSIX UCIIOIB30BaHbI CIIEAYFOLIHE CTAHIAPTHI 1 HOPMAaTHUBHBIE JOKYMEHTHL:

- [IpaBmuna ycrpoiictBa amekTpoyctaHoBoK. M3a. 7, (I'maser 1.7; 2.4; 2.5 u 4.2). M., "U3natenbcTBO
HII DHAC", 2003.

- TOCT 24291-90 DnexTtpudeckas 4acTh DIIEKTPOCTAHIIMN W 3JEKTPUIECKOH ceTH. TepMHUHBI H
OTIpEZICTICHHS.



- TOCT 1516.3-96 DnekTpoobopymoBaHre MEPEeMEHHOTO TOKa Ha HampsbkeHue ot 1 mo 750 xB.
TpeboBaHus K JEKTPUUESCKOU IPOYHOCTH H30JISALIHH.

- TOCT P 50571.19-2000 (MBK 60364-4-443-95) DnekTpoycraHOBKH 3manuil. Yacte 4.
TpeboBaHus Mo oOecnedeHNIo Oe30MacHOCTH.

I'maBa 44. 3amura ot nepeHanpskeHuil. Paznen 443. 3amuTa 37€KTPOYCTaHOBOK OT T'PO30BBIX U
KOMMYTAI[HOHHBIX TIEpEHAPSIKCHUI.

- PJ1 153-34.3-35.125-99. PykoBOACTBO IO 3alUTE AJIEKTpHUYECKUX cereit 6-1150 kB oT rpo30oBbIX
Y BHYTPEHHUX NepeHanpsbkenuit. 2-e nzg. CI16: TIDUTIK, 1999.

- Meromuueckie yKasaHHs MO MPUMEHECHHIO OTPAHHUYHUTENCH MepeHaANnpsHKeHUH HENTHHEWHBIX B
anektpuaeckux cersax 6-35 kB. PAO "EDQC Poccun", Mocksa. 2001.

I'nasa 1.3 OIIPE AEJIEHUSA

B nacrosmux YKa3aHUSIX IPUHATHI CIEAYIONINE TEPMUHBI C COOTBETCTBYIOIIUMHE OTIPENCICHUSIMH.

1.3.1 Knacc HanmpsizKeHMsI 3JIEKTPOOOOPYAOBaHHUS - HOMHHAIbHOE MEXIy(ha3HOe HarpspKeHHe
AIIEKTPUIECKON CeTH, JUIsl pabOTHI B KOTOPOH MPEAHA3HAYEHO 3JIEKTPO0OOPyI0BaHHE.

1.3.2 HaunGoabuee padoyee HanpsiKeHHe JIEKTPOOOOPYI0BAHUS - HauOOJbIIee HANPSIKECHHE
gactoTbl 50 ', HeorpaHWMYEHHO MIJIMTENIHHOE NPWIOKEHHE KOTOPOTO K 3aKMMaM pasHbIX (a3
(T10JTI0COB) ANIEKTPOOOOPYIOBAHHS AOIYCTHMO IO YCIOBHSIM PaOOThI €ro N30JISIHH.

1.3.3 YpoBeHb M30JMIIMH 31eKTPUYECKOHl YCTAHOBKHM - COBOKYITHOCTH HOPMHPOBAaHHBIX
WCIIBITATENbHBIX HANpPsDKEHUH, YCTAaHOBICHHBIX B CTAHJIApPTE JUIS UCIIBITAHWI BHYTPEHHEH 1 BHEIIHEH
M30JISIIIAN TAHHOTO 3JIEKTPO00OpyoBaHus (0OMOTKH, HEUTPAIIH | T.I1.).

1.3.4 TlepeHanpsukeHHe - BCSKOE IOBBINICHWE HANpPSHKEHUS CBEPX AaMIUINTYIBl JUIMTEIBHO
JIOIYCTUMOTO pabouero (pazHoro HanpsHKEHHS.

1.3.5 KommyTranumoHHbslie (BHYTpeHHHE) IepeHANPSIKEHUsl - TIEPCHANPSDKCHUS, KOTOpbIC
BO3HHKAIOT NPH HOPMAaIBHBIX (OIEPaTHBHBIX) BKIIOYEHUSX U OTKJIIOYEHUSIX, N3MEHEHHSX Harpy3ku
WIH aBapusX (3aMBIKaHUAX Ha 3eMiro, K3, oOpriBax mpoBOIOB U 1p.). XapaKTepU3YIOTCS KPAaTHOCTHIO
10 OTHOIIECHUIO K ()a3HOMY HaNpPSHKEHHMIO.

1.3.6 I'po3oBble nepeHANPSIKEHU - IEPEHANIPSDKEHNS, BOSHUKAIOIIIE B Pe3yNIbTaTe BO3IEHCTBUS
Ha IEKTPUIECKYIO YCTAaHOBKY Pa3psJOB MOJHHUH.

1.3.7 Cucrema 3alUTHI OT NepeHANPSIKEHUH - COBOKYIMHOCTh MEPONPHATHHA M TEXHUYSCKUX
cpenctB (yCTpoiicTBa 3a3eMIICHHS, MOJHUETIPUEMHHKH | alIapaThl 3alIUTHI), CHIKAIOIINX HETATHBHOE
BO3JICHCTBHE NEPEHANPSIKEHUIN HA 3IIEKTPOYCTAaHOBKH.

1.3.8 Umnyjbc TOKA MOJIHUY - U3MEHEHUE TOKA MOJHUU BO BpeMeHH (paspsiia moinuu). Mmeer
(dhopMy amepmoOIMUEcKOro pa3psAga. XapaKTepHu3yeTcs aMIUIUTYAOH WMITylbCa, €ro KPYTH3HOH u
TIPOIOJDKUTEIBHOCTHIO, & TAK)KE CKOPOCTHIO pacpOCTpaHEHHs TIIaBHOTO paspsa.

1.3.9 DOxkpanupoBanue JuHuu - 3amuTta BJI oT mpsAMeIX yaapoB MonHHM 0Ooliee BBHICOKUMH
00BeKTaMH (COOPYKEHHUSIMH, 3IaHNSIMH, AepeBbsIMH, IpyruMu BJI u T.1.).

1.3.10 MuaykTHpOBaHHbIE (HABeeHHbIE) MepeHaANpPsIKeHUs - TepPeHaIpsHKCHUS, HaBEICHHBIE
TOKOM MOJIHHH TIPY Y/Iape MOJIHUH B 3MJIFO WX IPYTHe OOBEKTHI BOJIM3HU JIMHUH WM TTOICTAHIINH.

1.3.11 I'po3oynopHocts BJI - ycTOHYMBOCTD JIMHUM K BO3/CHCTBUIO I'PO3OBBIX IE€PEHAITPSIKECHHH.
[Noxka3zarenem rpo3oynoprocty BJI siBisiercst 4mcio ee rpo30BbIX OTKIIOYEHHH.

B 3aBucuMocTH OT ITOCTaBIEHHOHM 3aJaud MOTYT paccMaTpUBaThCs: YHENbHOE YHCIO T'PO30BBIX
otkiitoueHnd Ha 100 kM 1 100 rpo30BBIX YacOB B rofj; yAETHHOE YHUCIO TPO30BEIX OTKIIOUeHUH Ha 100
KM M OIMH TOJ DJKCIUTyaTallH; a0COJIOTHOE YUCIO TIPO30BBIX OTKIIOYEHHH, pacCuMTaHHOE Ha
¢daxTryeckyto aiuHy BJI v pakTHueckyr0 MHHTEHCHBHOCTb TPO30BOI [ TEIHHOCTH.

1.3.12 3azemuieHnne - TmpeTHAMEPEHHOE DIIEKTPHUUECKOE COCAMHEHHE KaKOW-TM00 4acTé (TOYKH)
CETH, IEKTPOYCTAHOBKH MJIM 00OPYAOBAHHUS C 3a3EMIISIONINM YCTPOHCTBOM.

1.3.13 3azemuisiionniee yCTpoiicTBO - COBOKYITHOCTD 3a3€MITUTEIS M 3a3EMIISIOIINX POBOJHUKOB.

1.3.14 3azemunTeNb - TMPOBOJSINAS YACTh WM COBOKYIMHOCTh COGIMHEHHBIX MEXIy COo00#
MIPOBOSAILINX YacTeH, HaXOIIIUXCS B DJIEKTPHUECKOM KOHTAKTE C 3eMJICH HEIOCPEACTBEHHO WIIH
Yyepe3 MPOMEKYTOUHYIO TPOBOSIILYIO CPETY.

1.3.15 3azemuasilouiuii MPOBOJAHUK - MTPOBOJHUK, COCAMHSIIONIMN 3a3eMIIIEMYIO 4acTh (TOUKY) C
3a3eMIIUTENIEM.

1.3.16 ConporuBieHne 3a3eMJSIIONIEr0 YCTPOCTBA - OTHOUICHUE HAMPSDKEHUsT HA
3a3eMJISIOIIEM YCTPOMCTBE K TOKY, CTEKAIOLIEMY C 3a3EMIIMTENS B 3EMITIO.

1.3.17 Kopotkoe 3ambikanne (K3) - 3aMbikaHue, Ipr KOTOPOM TOKU B BETBSIX AJIEKTPOYCTAHOBKH,
MPUMBIKAIOIIAX K MECTy €ro BO3HHKHOBEHHS, pE3KO BO3pPAcTaroT, MPEBbIIIas HanOONbIINN
JOMYCTUMBIH TOK MPOJOIDKUTEIBHOTO PEKUMA.

1.3.18 3ampikaHMe Ha 3eMJII0 - CIyJalHBIH SJEKTPUUECKHH KOHTAKT MEXIY TOKOBEIYLINMH



YacTSMH, HAXOSIIIUMHUCS 1101 HAIPSDKEHUEM, U 3eMJIeH.

1.3.19 MHMmnyabcHasi TPOYHOCTH W30JSINMM  (YPOBEHb  HW3OJSIIMM) -  OIpEAeNsercs
HOPMHPOBAaHHBIMH HCIIBITATEIbHBIMU HAIPSHKEHUSAMHE IIPU TIOTHOM M CPE3aHHOM T'PO30BOM HMITYIIBCE.

1.3.20 DaexTpuyeckasi pacmpeIeTuTeNbHasi CeTh - COBOKYITHOCTH 3JCKTPOYCTAHOBOK IS
pacmpesieNieHusl  3JeKTPOdHEPTUH, COCTosAlIas M3 TMOJCTaHIMHA, paclpelelIuTeIbHbIX YCTPOMCTB,
TOKOIPOBOJIOB, BO3AYLIHBIX M KaOEJIbHBIX JIMHHUHM 3JIEKTporepenadn, padoTaoMUX Ha OIpelesIeHHON
tepputopuu (Hanpspkenue PC naxoaurcest B penenax 0,4-150 kB).

1.3.21 DnexkTpuvecKasi ceTh ¢ H30JUPOBAHHOI HEHTPAJIBIO - CETh, HEUTPaIb KOTOPOI HE UMeEeT
COEIMHEHHS C 3eMJIel, 32 NCKJIIOYEHHUEM NMPHOOPOB CUTHATU3AINH, U3MEPEHHS U 3allUThl, UMEIOLINX
BECbMa BBICOKOE compoTuBieHHE. K ceTsM ¢ M30IMpOBaHHOW HEHTpanblO CIEAYET OTHOCHUTH CETU C
KOMIICHCHPOBAaHHOW HEHTpalIbio, HEWTpallb KOTOPHIX COEAMHEHA C 3eMJIeH Yepe3 Tyroracsiiuii peakTop
(AI'P). MeayxtuBHOCTH JII'P TakoBa, uro npu oxHO(pa3sHOM 3aMblkaHuu Ha 3eMiro (O33) Tok peakropa
KOMIIEHCHPYET EMKOCTHYIO COCTaBJIsIoIyt0 Toka O33.

1.3.22 DnexkTpuyeckas ceTh ¢ 3a3eMJIEHHOI HelTPAJIBIO - CETh, HEUTPaIb KOTOPOH COEMHEHA C
3eMJIeii HarlTyXxo WIIH Yepe3 PEe3UCTOp MM PEaKkTop, CONPOTUBIICHHE KOTOPBIX JT0CTATOYHO MaJIo, YTOOBI
CYILIECTBEHHO OTPAaHWYMTh KOJICOAHHMS IIEPEXOJHOr0 Ipomecca W 0OecreuuTh 3HAa4YeHHE TOKa,
HEOOXO0ANMOE JUTS CEJICKTUBHOM 3aIlUTHI OT 3aMBIKAHHS Ha 3E€MJTIO.

I'nasa 1.4 OCOBEHHOCTH 3AIIIUTHI CETEM HAIIPSKEHUEM 0,4 u 6-10 xB
OT I'PO30BBIX ITEPEHAIIPSI’)KEHUUA

1.4.1 Ha pevictByromux BJI Hanpsbxenuem 6-10 kB u 0,38 xB 3amurtHbIe TPOCH HE NPUMEHSIOTCA
n3-3a MaJIoH MX 3(h(H)EeKTUBHOCTH NPU HU3KOH UMITYJIECHOM ITPOYHOCTH HU3OJISILIUH.

1.4.2 Ins BHOBH crposimuxcst BJI nanpspkennem 6-10 kB (MarucTpaiy KOTOPBIX BBITIONHEHBI B
rabaputax 35 kB) pexomennyercs noaxonst BJI x pacnpenenurensHbsIM yerpoiictBaM (PY) 3amumats
TPOCOBBIMH MOJIHHEOTBOAAMH OT IPSMBIX YIapOB MOJIHHU B COOTBETCTBHUE C TpeOoBaHMAMU 1. 4.2.142
Iyo.

1.4.3 Ortxmouenns BJI nampspkeHmeM 6-10 kB oT BO3mEHCTBHS TPO30OBBIX IEpEHANPSIKEHIH
BO3MOKHBI TOJIBKO BCIIEACTBHE JIBYX WM TpeX(ha3HbIX MEPEKPHITHN H30ILHH.

1.44 B PC wnanpsokenuem 6-10 kB ¢ u30iaMpoBaHHOM MM KOMIIEHCHUPOBAHHOW HEHTPaIbIO
onmHO(a3HBIE UMITYJTBCHBIE IEPEKPHITHS B BO3HUKAaromas pu 3ToM ryra O33 He conpoBoxaaerca K3 u
otkitouerreM BJI Hanpsokenuem 6-10 kB.

1.4.5 Yucno rpo3oBeix otkmroueHnid BJI HampsikeHmem 6-10 kB Ha xene300eTOHHBIX OmOpax
CHM)KAETCS] TIPH YCHJICHHUH M30JIUH (Pa3HBIX IMPOBOJOB OTHOCHTEIHFHO 3€MIIM M YBEITWUYCHUH JUTHHBI
Pa3psAAHOTO PACCTOSHHUS.

1.4.6 CHwxeHne compoTuBieHus 3azemieHnst omnop BJI mampsoxkenuem 6-10 kB Hike 3HaueHUH,
MPUBEJCHHBIX B IMNIaBe 2.5 HACTOAIUX YKa3aHWH, NPaKTHUECKH HE OTPaKaeTcsi Ha KOIHYECTBE
OTKJIFOUEHHI OT BO3/EHCTBUS TPO30BBIX IEPEHANPSIKEHUN.

1.4.7 Cawxenne uncna otkmodennii BJI Hampsbkenmem 6-10 kB Ha nepeBSHHBIX OMOpax HpH
BO3JECHUCTBUM TIPO30BBIX IEPEHANPSDKEHUI TOCTUTAeTCd NPHUHITHEM CIENUAIbHBIX MEp IO 3alllUTe
ydactkoB BJI ¢ ocnabieHHO# n3omsimeii (Hanpumep, OTAEIbHBIX KeNe300eTOHHBIX OT1I0p).

1.4.8 Ilpu npumenenun Ha BJI HanpsbkenueM 6-10 kB 3amuinieHHBIX NpOBOAOB ¢ H30JSILUEN U3
crutoro nosmdTwieHa (BJI3 6-10 kB) HeoOXouMo ycTaHaBIMBATh alapaThl 3alIUTHl OT MEPEKOTOB
IIPOBOJOB IIPU BO3ACHCTBUSAX TPO30BbIX IEPEHANPSKEHUM.

Pasnen 2 3AIIIUTA BJI HAIIPSKEHUEM 6-10 kB OT I'PO30BbIX
NEPEHAIIPSIKEHUI

I'mapa 2.1 OBIIUE ITOJIOKEHUA

2.1.1 Ot Bo3meHCTBHS TPO30BEIX MEpEeHANPSHKEHIH HE00X0AUMO 3aIUIIATh:

- JMHEHHOE 3JIEKTPOOOOPYIOBaHKE, YCTAaHOBIEHHOE Ha omopax BJI (cmioBble W M3MepHUTENBHBIC
TpaHc(hOPMaTOPbL, pa3beJUHUTENH U IPYTHE aIllapaThl);

- yuactku BJI Hanpspkenuem 6-10 kB ¢ ocnabnenHo u3omsauelt (Mecta nepecederns BJI, omops ¢
KaOeTpbHBIMH My(TaMu, OTIENbHBIE XKene300eToHHbIe omopsl Ha BJI ¢ mepeBSIHHBIMH omopamu u
Ipyrue);

- BO3/IyIIIHBIE JINHWUY C 3aIlUIIIEHHBIMHU IPOBOJIAMH;

- BO3IYIIHBIE JIMHUU C HEW3OJMPOBAHHBIMH TPOBOJAMH (B MeCTax, HalpHMEp, ¢ aHOMAaIbHOH
TPO30BOIi IEATEITHHOCTEIO).

2.1.2 Jna BJI nampsokenmem 6-10 kB Ha Kene300€TOHHBIX OMNOPaX OCHOBHBIM PE3EPBHBIM



MEPONPUATUEM AJISl MOBBIMIEHHUS HKCIUTyaTallMOHHON HaleKHOCTH, IPEJOTBPALIAIOIIUM MEPEPHIBBI B
anextpocHaOxennu, siBisiercst AIIB. Otka3z or AIIB B KaXIoM OTHENBHOM Cilydae IOJDKEH OBITh
obocHoBaH. MMeromunecs: B skcrutyatanuu ycrporictBa AIIB momkHBI OBITH TOCTOSIHHO BKJTIOYEHBI B
paborty.

Ha BJI nanpsxenuem 6-10 kB nomxHbel npumeHsaThest ycTpoiictBa AIIB onHO M aBykpaTHOro
neiicteus. [yt nepBoro mukiaa AIIB cinenyer ucmonb30BaTh OECTOKOBYIO TIAy3y MPOIODKUTEEHOCTHIO
1-3 ¢, a 115t BTOpOToO 1MKIIa - He MeHee 15-20 c.

BepositHocTh yenenrnoit padotsl AIIB Ha BJI nanpsiokenuem 6-10 kB nipu rposax cocrasisier ~ 0,5.

2.1.3 Ecnu na BJI nanpspxkenueM 6-10 kB ¢ gepeBsIHHBIMU OTIOpaMU YCTaHaBIMBAIOTCS OT/IENIbHBIE
XKeJIe300€TOHHBIE OMOpBl, TO HAa TOCIEAHMX MpPH OTCYTCTBHM alllapaToB 3aIlUTHl JIOJIKHBI
TIPUMEHATHCSI N30JATOPHI 00JIee BRICOKOTO KJTacca HANPSDKEHMS M/HITH N30JISIIMOHHBIE TPAaBEPCHI.

Ilpn 3TOoM rpaameHT paboYero HampspKeHWS MO IYTH MEPeKphITHS MEXIy ¢da3aMu He JOIDKEH
MIPEBBINIATH 3HAYEHUH, peKOMEHAYyeMbIX B 11. 2.1.4.

2.1.4 Ina noseimenus rpozoynoprHoctu BJI Hanpsoxenuem 6-10 kB pexoMeHyeTcst MCIONb30BaTh
JIepEBSHHBIC OMOPHI W/MIM M30JIMPYIOIINE TPABEPCHl U3 Pa3IMYHBIX MaTEpHUANIOB (IIOJIMMEPOB, CYXOH
JPEBECHHBI, IPOITUTAHHON HOBBIMH QHTUCEITHKAMM).

JUnHa M30/IMpPYIONINX TpaBepc B W3OJSILMOHHON YacTH JOJDKHA OBITH TaKOW, YTOOBI IpagueHT
pabodero HanpsHKEHHS 10 ITYTH MEPEKPHITHS MexX Ty dazaMu He npesbiman 8-10 kB/m.

IIpumeHeHne MeTAIIMYECKUX TPaBEPC Ha JEPEBIHHBIX OIOPax HE PEKOMEHIYETCS.

2.1.5 Ha otBerBieHusix ot marucrtpanu BJI nanpspkenunem 6-10 kB Ha nepeBsHHBIX omopax 3a
JIMHEWHBIM DPa3beAWHUTEIEM CO CTOPOHBI NMUTAHUS NOJDKEH YCTAHABJIMBATBHCS ammapar 3allUuThl OT
TPO30BBIX NEpEHANPSHKEHUIM.

2.1.6 Kabenpuble BcraBku B BJI manpsbkeHnem 6-10 kB moypkHBI OBITH 3alIMIIEHBI IO 000MM
KOHIIaM Ka0eJIst 32 HCKITIOUCHHEM:

- BCTABOK C IIJIAaCTMACCOBOM H30JIALKMEH H 000JI0YKOM JIMHOK 2,5 KM U OoJiee;

- BCTAaBOK JIPYTMX KOHCTPYKIMH Kabenst mmHOH 1,5 km n 6onee (cm. 1. 3.1.6).

I'mapa 2.2 3AIIUTA JIEKTPOOBOPYJTOBAHUSI BJI

2.2.1 3amure OT TPO30BBIX TEPCHANPKCHUH TOJUIEKAT CHIIOBBIE W  HM3MEPHUTEIbHEIC
TpaHc(opMaTOps!, BEIKITIOUATENHN, PA3bEJUHNUTENH, IPEJOXPAHNUTENN U JPYTUE alIapaThl.

2.2.2 Jlns 3amuThl CEKIMOHHUPYIOMINX IYHKTOB M MyHKTOB ABP 6-10 kB momxHBI OBITH
YCTAHOBJIEHBI alllapaThl 3aILUTHI - [0 OJHOMY KOMIUIEKTY ¢ KaXka0i cTopoHbl BJIL.

2.2.3 [lns 3a01UThl pa3beJUHUTENEH U BBIKITFOUATENEH, MMEIOLINX H30JISIIIO TOTO JKe Kilacca, 9To 1
BJI 6-10 kB ¢ xeme300eTOHHBIMU OIOpaMH, amIraparhl 3allUThl OT TPO3OBBIX IEpEHANpPsHKCHUIN He
YCTaHaBJINBAIOTCSL.

[aasa 2.3 3ALLIUTA BJI [IPY IEPECEYEHUSIX MEJKTY COBOM

2.3.1 BJI nanpspxkennem 6-10 kB npu mepecedeHmsIx TpeOyIOT YCTaHOBKM alllapaToB 3aIlUThl OT
BO3/ICHCTBHSI TPO30BBIX IIEPEHANPSIKCHUH.

2.3.2 IlpumeHenune cnenuanbHbIX Mep 3ammrtel BJI HanpsokeHuem 6-10 kB Ha nepeceueHusax He
TpeOyeTcs Ayl TMHUH, BBITTOJHEHHBIX HA!

- ’XKeNne300eTOHHBIX OTopax;

- IEPEBSHHBIX OMOPAX MPU PACCTOSTHUAX MEXIy poBoAamMu nepecekaromuxcsi BJI He menee:

* 9 M ipu niepeceyenuu ¢ BJI 750 kB;

* 7 M - ¢ BJI 330-500 kB;

* 6 M - c BJI 150-220 kB;

*5M-cBJI35-110 kB;

* 4 M - c BJI 6-10 kB u 6011ee HU3KOTO HAIPSDKCHUS.

2.3.3 Pexomenmyercss BBHIOMpAaTh MECTO IEpecedeHHs] BO3MOXKHO ONIKE K OIOpe BepXHEH u3
TIEPECEKAIOINXCS JIMHUM, YTO OOBIYHO IMO3BOJIAET 0OECTIEUNTHh TPEOyeMbIE MO YCIOBHSIM 3aIlUTHI OT
BO3/ICHCTBHS T'PO30BBIX IEPEHANPSIKEHUI PACCTOSIHUS B MECTE MIEPECEUEHHS.

ITpoBonma BJI Gonee BBICOKOTO HampsKEHHS, KaK IIPABHIIO, IOJDKHBI OBITH PACIIOJIOKCHBI BBIIIE
MIPOBOJIOB mepecekaeMbrx BJI 6oiree HU3KOTO HaNpsHKEHUS.

2.3.4 HauMmeHbIIHE pacCTOSIHUA MEXIy ONDKaHIIMMU MPOBOJAMH TepeceKarontuxcst BJI momkHbI
OBITh HE MEHEE TIPUBEICHHBIX B TabmuIle 2.1 mpu Temmeparype Bo3ayxa miroc 15 °C 6e3 BeTpa.

JUIi  TIPOMEXYTOUHBIX 3HAUEHHWH IIPOJIETOB COOTBETCTBYIOIIME PACCTOSIHHUS ~OMPEACNISIOTCS
TUHEWHOW wuHTepnomsanuell. PaccTosHue Mexmay OMMKaWIIMME TPOBOJAMH IIepeceKammeil u
niepecekaemoii BJI Hampspkenuem 6-10 kB mpu ycnmoBum, 9T0o XOTA OBl OJTHA W3 HHUX BHITIOJIHEHA C



3aIIMIIEHHBIMA TIPOBOJIAMH, JIOJDKHO OBITH HE MeHee 1,5 M (pu Temneparype Bo3nyxa mioc 15 °C 6e3
BETpA).

2.3.5 Ha BJI ¢ nepeBsHHBIMU OIOpaMH Ha ONOPAX, OTPAaHUUYMBAIOLINX MPoJIeTHl nepeceueHus BJI,
JIOJDKHBI YCTaHABIIMBAThHCS allllapaTrhl 3allUTHl HAa 00EHX MepeceKaronixcs JUHUIX. PaccTosHus Mexmy
MIpOBOAAaMHU Iepecekaromuxcst BJI momkHBI ObITH HE MEHee PUBEICHHBIX B Tadmume 2.1.

Ta6muua 2.1

Haumennbiine PacCTOAHUA MEXKIY NPOBOJaMU NIEPECCKAOIIUXC BJI Ha skene300eTOHHBIX oropax,
a TaKK€ Ha JEPEBIHHBIX OIIOpax P HAIWYNH anapaToB 3alllUThI

Iepecexkaromas JnvHa nponera Ipu paccTostHAM OT MecTa NepecedeHus 10
BO3JyILIHAs JIMHUS nepecekaromei omkaiinret onopst BJI, m

BJI, m 30 50 70 100 120 150

BJI 750 xB 1o 200 6,5 6,5 6,5 7 - -
300 6,5 6,5 7 7,5 8 8,5

450 6,5 6,5 7,5 8 8,5 9
500 7 7 8 8,5 9 9,5

BJI 330-500 kB J0 200 5 5 5 5,5 - -

300 5 5 55 6 6,5 7

450 5 55 6 7 7,5 8

BJI 150-220 kB 10 200 4 4 4 4 - -
300 4 4 4 4,5 5 5,5

450 4 4 5 6 6,5 7

BJI120-110 kB 10 200 3 3 3 4 - -

300 3 3 4 4,5 5 -

BJI 6-10 xB wu 06omneelmo 100 2 2 - - - -

HU3KOTO HAIPSHKSHUS 150 2 2,5 2,5 - - -

2.3.6 Ha nepessaHBIX onopax BJI mampsokennem 6-10 kB mpu nepeceuenun ¢ BJI HanpspkeHnem
750 kB u HIKE YCTaHABIMBAIOTCS AIMAPATHl 3aIIHTHL.

Ilpu mepeceuenun BJI ¢ nepesaHbiME omopamu ¢ BJI Hampspkenunem 750 kB mMerammmyeckue
JeTamy A7 KPEIUIEHHsT TMPOBOJAOB (KPIOKW, IITHIPH) Ha OMNOpax, OTPAaHWYMBAIOIIMX IPOJIETHI
NnepeceUCHUs, JOJIKHBI 6BITI> 3a3CMJICHBI.

s nepecexaronuxcst BJI mpu paccrosHuM OT MecTa nepecedeHus 10 Ommkaimmx onop 6osee 40
M afraparsbl 3alllUThl HE YCTaHABJINMBAIOTCA.

I'nasa 2.4 3AIIIMTA BJI3 HAIIPSI>)KEHUEM 6-10 kB

2.4.1 Ha BJI nanpsikenuem 6-10 kB c¢ 3ammmennsiMu npoogamu (BJI3 6-10 xB) momxkHsI
IPUMEHATbCA HM30JATOPHl B COOTBETCTBMM C TpeOOBaHWAMHM, HpenbsBaseMbiMu kK BJI ¢
HEU30JIMPOBAHHBIMY IIPOBOAAMH.

2.4.2 Ha BJI3 6-10 kB paccrosHus mo BO3AyXy OT 3allMIIEHHBIX IPOBOJOB U apMaTyphl,
HaxXOAAIIMXCS TMOA HampshKeHWeM, 10 OHOp JMOJDKHBI OBITh He MeHee, deM i BJI ¢
HEU30JMPOBAaHHBIMH IIpoBoaMH (cM. Tabmuiry 2.5.17 ITY D).

2.4.3 Ha BJI3 6-10 kB, npoxopsiieii o HaceIeHHOI MECTHOCTH M 30HE C TPO30BOH AeSITENHHOCTHIO
B cpeaHeM 20 rpo30BBIX YacoB M OoJsiee, HEOOXOAUMO MPEAYCMOTPETh YCTAHOBKY IS 3aIIUTHI OT
rpo3oBbIx nepeHanpspkeHuit PN (cm. mpunoxenue /] u pucynok X.6).

[Ipy OTCYTCTBHM JaHHBIX O CPEIHETOJOBOH MPOJOJDKHTENBHOCTH TPO3 PEKOMEHIYeTCs
MIOJIB30BaThCSl KApTOH PaHOHHPOBAaHHS TEPPUTOpHU PoccHu 1Mo 4YMCIy TPO3OBBIX YacoB B ToAy B
COOTBETCTBHU C puCYHKOM 2.5.3 ITYD.

2.4.4 3amura BJI3 6-10 kB Ha noaxojax K MOACTAaHLHUAM OT I'PO3OBBIX NEPEHANPSDKEHUH JOKHA
BBINOJTHATHCS. B COOTBETCTBHU C TPEOOBaHUSMH IIIaBhI 3.1 HACTOAIMX YKa3aHHM.

2.4.5 Ha BJI3 6-10 kB TpeOoBaHus K 3a3eMIIEHHIO ONOp, 3HAYE€HHE COMPOTUBIICHHS 3a3€MIISIOLIIX
YCTPOWCTB OIIOP JOJDKHBI COOTBETCTBOBAThH TpeOoBaHUAM Juisi BJI ¢ HEM30JIMPOBaHHBIMU NPOBOIAMH
(cM. rmaBy 2.5 Hacrosimux YKa3aHui).




I'naBa 2.5 3ASEMJIEHUE

2.5.1 Ha BJI nanpsnxenuem 6-10 kB B cooTBeTcTBHE ¢ TpeOOoBaHUAMU DIaBhI 2.5 TTYD MOIKHBI
OBITH 3a3€MJICHBI:

a) Oropsl, IMEIOIIKE anapaThl 3alIUTHl OT TPO30BBIX MEPEHATPSHKEHHUH.

b) JXKenezo0eToHHBIE ONIOPEI.

¢) Onoppl, Ha KOTOPHIX YCTaHOBJIEHbl CHJIOBBIE WIJIM HW3MEPHUTEIbHBIE TpPaHCHOPMATOPHI,
Ppa3beIMHNUTENH, IPEIOXPAHUTEIH WIIN IPYTUE allapaThl.

JlepeBsiHHBIE OINOPBI W JEPEBSHHBIE OMOPHl C METALIMYECKHMH TpaBepcaMH, HE HMEIOIINe
anmapaToB 3aIUTHI OT TPO30BBIX MIEPEHANPSKEHUH, HE 3a3EMIIIOTCSL.

2.5.2 CorpoTHBIEHHsI 3a3eMJISIONINX YCTPOMCTB OMOp, yKa3aHHBIX B 1. 2.5.1 (mo3. a), a Takke BJI
HanpsokeHneM 6-10 kB (mo3. b), mpoxopsmux B HACENEHHOH MECTHOCTH, JMOJDKHBI OBIT HE Oolee
MIPUBEICHHBIX B Ta0muUIe 2.2.

Tabmuma 2.2

Haunbosnpmne 3HaueHUs CONPOTUBIICHNS 3a3eMJISIOIINX YCTPOHCTB orop BJI

VnenbHoe conporusienue rpynTa p, | 100 u menee | > 100 10 500 | > 500 go | > 1000 no | bonee
OMM 1000 5000 5000

ConpoTuBieHne 3a3eMJISIOLIETO 10 15 20 30 6-10° p
ycrpoiictBa, OM

JlomyckaeTcst MpEBBINIEHUE CONPOTUBJICHUM 3a3€MJIEHHS 4YacTH ONOp II0 CPAaBHEHHIO C
HOPMUPYEMBIMH 3HAUYEHUSAMH, €CIH UMEIOTCSA ONOpPBI C MOHMWKEHHBIMHU 3HAYEHUSIMHU CONPOTHUBICHUN
3a3eMJICHHA, a OKHMJIAEMOE YHCIIO TPO30BBIX OTKIIOUEHHUM HE MPEBBIIIAET 3HAYEHUH, OIy4aeMBbIX MPU
BBINOJTHEHUH TpeOoBaHMid Tabmuibl 2.2 uist Becex onop BJIL.

2.5.3 Ha pByxuennelx omopax BJI, pekomeHIyeTcs CHMXKaTh CONPOTHUBICHHE 3a3eMJISIOLIUX
YCTPONCTB B 2 pa3a 10 CPaBHEHHIO C IPUBEACHHBIMY B Tabmume 2.2.

2.5.4 llns onop BJI, pacmonioskeHHBIX B TOPHOW MECTHOCTH Ha BhIcoTax Oosiee 700 M Haj ypOBHEM
MOpsl, yKa3aHHbIe 3HAYECHUS COTTPOTHUBIIEHHSI MOTYT OBITh YBEJIMUEHBI B 2 pasa.

2.5.5 Jlna xene3oberonnbix omop BJI 6-10 kB B HeHaceneHHOH MECTHOCTH CONPOTHBIIEHHE
3a3eMIISIOIIMX YCTPOWCTB JOJKHO OBITh:

- <30 O™ - B IrpyHTax C yAeIbHBIM conpoTuBieHueM p 10 100 Om-Mm;

- <0,3p OMm - B rpyHTax ¢ yAEIbHBIM conpoTHBieHneM p Boime 100 Om-M.

2.5.6 CompoTHBIIEHHE 3a3eMJISIONINX YCTporcTB onop BJI Hanpsbxenuem 6-10 kB, yka3aHHBIX B 1I.
2.5.1 (mo3. c), He moymkHO npeBsImaTh 30 Om.

3HaveHne COMPOTHUBICHUS 3a3eMIITIONINX ycrpoiicTB omop BJI mampspkenuem 6-10 kB momkHO
obecrieunBaThcsl NpPUMEHEHHEM 3a3ewsnTenell. EcrecTBeHHas mNpoBOAMMOCTh — (yHIAMEHTOB,
ITOJI3€MHBIX YacTel ONOp U IMachIHKOB (IPUCTABOK) P pacdeTax He JOJDKHA YIUTHIBATHCS.

2.5.7 HopMHpOBaHHOE 3HAuU€HHE CONPOTUBIECHUS 3a3eMIBIIOIIMX YCTpoHCTB omop BJI momxkHO
obecrieynBaTbcsl M W3MEPSATHCS C IOMOIIBIO CHENUATBHBIX TNPHOOPOB KOHTPOJS  3a3EMIISIONINX
YCTPONCTB B IIEPHOJT MX HAHOOJIBIINX 3HAYCHUH (CyXOe JIeTHee BpeMs).

JomyckaeTcst IpOU3BOANUTE U3MEPEHHE B APYIHE NMEPHOABI C KOPPEKTUPOBKOM PE3YNbTaTOB IMyTEM
BBE/ICHHSI CE30HHOTO KOA(QHUITNEHTa, OTHAKO, HE CIEAyeT MPOU3BOANTh U3MEPEHUE TIPH IPOMEpP3IIEM
TpyHTE.

2.5.8 ConpoTuBIEHUS 3a3eMIISIFOLIIUX YCTPONCTB MEKTPOYCTAHOBOK B CETAX HampsbkeHueM 6-10 kB
PacCUUTHIBAIOTCS B COOTBETCTBHE C TpeboBaHusIMH I1.11. 1.7.96-1.7.97 [TYD.

2.5.9 BnusHue 3HaueHMs COMPOTUBIIEHUS 3a3€MJICHHUS ONOP HA XapaKTEPUCTUKU IPO30YHNOPHOCTH
BJI cenyer onieHMBAThH C y4€TOM OCHOBHBIX OIPEAEISIONINX (PaKTOPOB:

- COOTHOUIEHHS KOJIMYECTBA ABYX BUJOB OMACHBIX AJS M30sAuu BJI rpo3oBbIX nepeHanpsskeHui -
MHAYKTHPOBAHHBIX U NMPSIMOTO yapa;

- KOHCTPYKTUBHBIX ITapaMeTPOB OIOpP;

- BU/Ia anmapaToB 3allUThl U CIIOcOO0B X ycTaHOBKH Ha BJI.

Pa3zen 3 3AIIIUTA OT T'PO30OBBIX IEPEHAIIPSI)KEHUM PY 6-10 kB M TII 6-10/0,4 kB
I'mapa 3.1 3AIIUTA ITIOAXO10B BJI HAIIPSI")KEHUEM 6-10 xB

3.1.1 3ammra moaxomos BJI Ha mepeBssHHBIX omopax HampspbkeHneM 6-10 kB k moxctaniimsaM 35-




110/6-10 kB 0oT rpo30BBIX MepeHANPSKEHUI JTODKHA BBITIONHATHCS B COOTBETCTBUH C PUCYHKOM 3.1
(cM. rmaBy 3.2 HacTosIUX Y Ka3aHWi).

3.1.2 nsa 3amuThl TOAXOAOB pekoMmeHayercst ycranaeiauBath OITH (wm PB), P Bmecto
paspsimaukoB PT; u PT, (pucynok 3.2).

3.1.3 Ha noaxonax BJI 6-10 kB ¢ aepeBsuubivu onopamu k IIC (PY, PIT nnu PTII 6-10 kB) Ha
paccrostanu 200-300 M ot I1C nomkeH ObITh YCTaHOBIIEH KOMIUIEKT aIllaparoB 3allyuThI.

Ha BJI nanpspkenueM 6-10 kB, Ha KOTOpBIX B TPO30BOH CE€30H MOTYT MMETh MECTO JJIUTENIbHBIE
OTKJIFOUEHHMSI C OJTHOM CTOPOHBI, ClIelyeT ycTaHaBIMBaTh annapatsl 3amuTel (PT,) Ha koHcTpykimu [1C
WJIM Ha KOHIIEBOM orope Toro koHna BJI, KoTopslit MOXeT OBITh AJUTENHHO OTKIIIOUEH (PUCYHOK 3.1).
Paccrosiaue ot PT, 10 OTKIIFOYEHHOTO BBIKIIOYATENIS 10 OMIMHOBKE JOJDKHO OBITH He 0oiee 10 M.

IIpr HEBO3MOXKHOCTH BBIJIEP)KaTh yKa3aHHbBIE PACCTOSHHS, a TAKXKe MPU HAJIMYUHU HA OTKIIOYEHHOM
koHne BJI Tpanchopmaropos HampspxeHust BMecto PT, momkHb! ObITh ycranoBieHs! PB mmu OITH.
Paccrosiame ot PB 1o 3amuimaemMoro o60pyaoBaHust JOIDKHO OBITH IpH 3ToM He 6onee 10 M, s OITH
- YBEIWYEHHOE IPOIOPIMOHATBHO PAa3HOCTH HCHBITaTeNbHOTO HampspkeHuss TH u ocratomerocs
Hanpspkernst OITH.

Ilpn ycranoBke PB wimm OIIH Ha Bcex BBOomax BJI B IIC u ux ypganeHuu OT HOACTaHLIMOHHOIO
000pyIOBaHMS B Ipesiesiax JOMYCTUMBIX 3HAUEHHH 110 YCJIOBUSIM I'PO303alUTHI almaparhl 3allUThl Ha
muHax [IC MoryT He ycTaHaBIUBAThCS.

Conporusnenne 3azemiyieHus: paspsaaukoB PT; m PT, me nomxubsl npessimars 10 Om npu
yaeiapbHOM conpotuBieHud 3emian 10 1000 Om-m w 15 OM npu Gonee BBICOKOM Y/ACIbHOM
COIPOTHUBIICHUH.

3.1.4 3amwmra noaxonoB BJI nHanpsokennem 6-10 kB x IIC MosHHEOTBOgaMHM MO YCIOBUSIM
IPO303alllUThl HEe TpedyeTcs.

3.1.5. Ha monxonax BJI mampsikxenuem 6-10 kB ¢ xene300€TOHHBIMHE OTIOpaMH K ITOJCTAHITUSIM
YCTaHOBKa arIapaToB 3aluThl He TpeOyercsa. Oquako, npu npuMeHennn Ha BJI Hanpspkennem 6-10 kB
M30JISIIMH, YCHIIEHHOH Oosee ueM Ha 30% (Hanpumep, u3-3a 3arpsi3HeHns1 atMoc(ephbl), Ha PACCTOSHIH
200-300 m ot IIC u Ha ee BBOJiE JOJKHBI OBITH YCTAHOBJICHBI alllIapaThl 3AIIUTHI.

JKenezoberonusie omopsl Ha mpoTspkeHuu 200-300 M noaxona k [IC momKHEI OBITH 3a3eMJICHBI C
COIIPOTHBIIEHHEM He 0oJiee yKa3aHHBIX B II. 2.5.2.

3.1.6 B cmyugae mpucoenmuenuss BJI nanpsoxennem 6-10 kB x IIC mocpemctBom kabembHOI
BCTaBKH, B MeCTe IprucoeanHeHNs kadens k BJI momxken ObiTh ycranosieH komiuiekT PB umn OITH. B
9TOM CiIydae 3a3eMIISTIONINH 32KUM pa3pAIHMKA, METAUTMYECKHE 000IOUKN Kabels, a TakXKe KOpITycC
Ka0enpHOW MY(THI JOJDKHBI OBITH COSNMHEHBI MEXIY COOOW MO KpaTdaimieMy IyTH. 3a3eMIITIOIIIA
32KHUM pa3psAIHAKA TOJDKEH OBITh COSTMHEH C 3a3€MIIMTENIEM OTACIBHBIM CITyCKOM.

Ecnu BJI BeImoTHEHA Ha IepEBSIHHBIX omopax, Ha pacctossand 200-300 M oT KoHITa Kabemst clieayeT
YCTaHaBIMBATh KOMIUIEKT aIrmaparoB 3amuTel. [Ipn anuHe kabenpHOM BeTaBky Oonee 50 M ycTaHOBKA
PB wmm OIIH na IIC He Tpebyetcs. CompoTHBICHHE 3a3eMJICHUS anmapara J0JDKHO OBITh He Oosee
3HAYEHNH yKa3aHHBIX B IT. 2.5.2.

3.1.7 Anmaparts! 3amuTsl OT Tpo3oBbIX nepeHanpsokenuit (OITH, PN, PB wmu PT) nomxHb! OBITH
ycTaHoBIIeHHI B Toukax BJI ¢ ocnabienHoi n3omnsmnueii:

- Ha eIMHUYHBIX JKeNe300eToHHbIX onopax BJI Hanpsbkennem 6-10 kB ¢ nepeBsHHBIMU Onopamu;

- Ha OTI0pax, OTPaHWYMBAIOIINX MIPOJIETHI NepecedeHnit BJI;

- Ha OTopax ¢ KabelbHBIMI My(hTaMu.

3.1.8 CompoTHBIIeHHs 3a3eMIIIONINX YCTPONCTB AEPEBAHHBIX OINOpP, HA KOTOPBIX YCTAHOBIIECHBI
TpyOuarsie paspsimauky, OITH u 3amuTHBIE TPOMEKYTKH JOJDKHBI IPUHUMATHCS B COOTBETCTBUH C
TaOuIEeH 2.2 HACTOAIMINX Y Ka3aHUIi.

3.1.9 Tloaxonst BJI Hampsbkenuem 6-10 kB, marucTpanu KOTOpPBIX BBIOJHEHBI B radaputax BJI
HampspkeHneM 35 kB, pexomeHIyercd 3amiumiare OT MPSIMBIX yIapoB MOJHUU TPOCOBBIMHU
MOJHHEOTBOAaMH (cM. 1. 1.4.2).

I'mapa 3.2 BAIIIUTA PY 6-10 xB

3.2.1 PacmpenyctpoiictBa 6-10 kB, x xoTopemM mpucoenuHeHsl BJI, NOKHBI OBITH 3aIIUIICHBI
OIIH (umu PB), ycTaHOBIEHHBIMU Ha MIMHAX WK y TpaHchopmaTopos (pucynku 3.1 u 3.2).

B 000CcHOBaHHBIX CITy4asX IPUMEHSIOTCS JOTIONHHUTEIBHO 3alIUTHBIE EMKOCTH.

OrpaHuuuTeNls  NEpeHanpsHKeHHUs (WM BEHTWIBHBIH  Pa3psaOHUK) B OJHOM  sueiike ¢
TpaHc(hOPMATOPOM HaIPsHKEHNUS JOJDKEH OBITh MIPUCOSANHEH IO €ro MPeNOXPaHHTENS.

3.2.2 Ilpu mpuMeHEHUHN BO3IYIITHON CBS3H TpaHchopMaTopoB ¢ muHamMu PY 6-10 kB paccrosaus
or OIIH (wmm PB) mo 3ammmaemoro oGopyaoBaHUs HE IODKHBI mpeBbimats 60 m mpu BJI Ha
nepeBsHHBIX oropax 1 90 M mpu BJI Ha 'kere300eTOHHBIX Oropax.
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Pucynok 3.1 - 3amura PY 10 kB ot Haberaronux rpo3oBsix BosH ¢ BJI Hanpsokenuem 10 kB Ha
nepeBsHHBIX omnopax (Ha BJI ycranosnenst OITH ¢ pa3psaaasiM HOMUHAIBHBIM TOKOM 10 KA 1 TOKOM
npomnyckHoi crioco6HocTH 500 A Ha IPSIMOYTOJIEHOM UMITYIbCE ATUTETHHOCTHIO 2000 MKC)

3.2.3 Tlpu npucoenuueHnn TpaHcHopMaTOPOB K MIMHAM KaOEJIsIMU PACCTOSHHS OT YCTAaHOBJICHHBIX
Ha muHax OITH (unu PB) o TpanchopMaTopoB He OrpaHHYHBAOTCS.

3.2.4 Ilpu ycranoBke Ha Bcex BBoaax ymHuUi B PY ammapatoB 3ammter (OIIH wmm PB) c
paccToSHUAMU 0 OOOPYAOBAaHMS COTIIACHO M. 3.2.2 HACTOSIIMX YKa3aHWH, IO YCIOBUSM 3alIUTHI OT
TPO30BBIX NepeHanpsykeHni Ha muHax [1C anmaparsl 3aIUTHl MOTYT HE YCTaHABIMBATHCSL.
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Pucynoxk 3.2 - Cxema 3amuThl OT rpo30BbIX NepeHanpspkeHuit PY 10 kB ¢ orxogsmumu BJI Ha
nepeBsHHBIX omopax (Ha BJI ycranosnenst OITH ¢ pa3psaaasiM HOMAHAIBHBIM TOKOM 10 KA 1 TOKOM
poIrycKHOM criocoOHOocTH 500 A Ha IPAMOYTOIEHOM HMITYIbCce mmuTeabHocThio 2000 Mxe u PIU
cornacHo 1. 3.2 npunoxenns 1)

I'masa 3.3 3AIIIUTA TII 6-10/0,4 xB

3.3.1 3ammra TII 6-10/0,4 kB (3TIL, KTII, cron6oBeix (CTII) u magroBeix (MTII) moacTaniuit)
ocymiectBisiercs komiuiektom OIMTH (v PB).

Ha MTII u CTII anmapaTsl 3amIuTHl YCTaHABIMBAIOTCA Ha omopax (Omope) TOocie HIH 10
pa3beIMHUTES.

Ha KTII mxadHOro wiax KMOCKOBOTO HCHOJHEHHS C BO3AYIIHBIM BBOAOM alIlapaThl 3allUThI



YCTaHABIIMBAIOTCS HA OIKaQy ycTpoiicTBa BBOJA BEICOKOTO HATIPSKEHHS.
Ha 3TII ¢ Bo3aymIHEIM BBOJIOM amIiapaThl 3alllUTHl YCTaHABIMBAIOTCS HA MIMHHYIO cOOpKy 6-10 kB
(pucynok 3.3).
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Pucynok 3.3 - Cxema 3anuts! TI1 6-10/0,4 kB ot Bo31eHicTBHSI TPO30BBIX MEpEHAIPSIKEHUN

3.3.2 3ammra snektpoobopynosanus TII 6-10/0,4 kB, HemocpencTBeHHO cBs3aHHOro ¢ BJI
HanpspkeHueM 0,38 kB, ocymectsnserca myrem ycraHoBku Ha muHax 0,4 kB OITH (unu PB), a Ha
noaxonax BJI - AByX 3allMTHBIX 3a3eMiIeHHN Ha paccTostHUU ~ 50 M OT TpaHchopMmaropa v Ha TaKOM
)K€ PACCTOSIHUM JIPYT OT JIpyTra C MPUCOEIUHEHHEM UX K HYJIEBOMY MPOBOAY U K KPIOKaM WJI M LITHIPSIM
U30JSTOPOB (ha3HBIX TIPOBOJIOB.

ConpoTHuBiieHHE 3a3eMIIeHHs JOJDKHO ObITh He Oomee 30 OMm.

3.3.3 3amura noxcranumit 10/0,4 kB, csa3annbix ¢ BJI Hanpsokenunem 0,38 kB yepes kabenbHyto
BCTaBKY, OT IepeHamnpsbkeHuit co croponbl BJI ocymectBnsercs mocpeactsom ycraHoBku OITH (nm
PB) na onope ¢ koHIIeBO# kabenbHOI My()TOH M 3aIIUTON MOAX0a COrIacHo 1. 3.3.2.

Ha nepeBsuubpix omopax BJI mpu mepexome B KaOenpHYIO JTHHHIO 3a3€MIISIONIUI IPOBOIHHK
nomwkeH ObiTh mpucoenanHeH kK PEN-npoBomnuky BJI m merammmyeckoir obomouke kabenst (PEN-
IIPOBOIHUK - COBMEIIICHHBII HYJIEBOW 3aIIUTHBIA M HYJIEBOW pabOUYMii POBOIHUK).

Pa3znen 4 BBIBOP TAPAMETPOB OIIH JUIA 3AIIATBI OT I'PO30BBIX
INNEPEHAIIPSKEHUU B CETAX HAIIPS’KEHUEM 6-10 xB

4.1 OIIH B cetsix HanpskeHueM 6-10 kB ycranaBnuBarorcs:

- Ha mmHax PY 6-10 xB (Bkmouass PII m PTII) mnst 3ammrhl CHIIOBBIX TpaHC(hOPMAaTOpOB U
9JIEKTPOOOOPYIOBaAHUS;

- JU1S1 3aLIUTHI DJIEKTPOOOOpYI0BaHMS ITYHKTOB CeKIIMOHUpoBanus u ABP;

- Ha mogxonax BJI k PY;

- Ha BJI mus 3amuThl ocnaGiieHHBIX MecT (kene300eToHHbIe onopbl Ha BJI ¢ nepeBsHHBIMU
oropamu, kabenbHbIe My(ThI, MECTa ITepeceueHuil);

- Ha BBOJIax HampspkeHueM 6-10 kB cunnoBsix Tpanchopmaropos TII 6-10/0,4 xkB.

4.2 HaubGonbmiee pabouee HampspkeHne OIIH U, ,onn BeIOupaercs paBHBIM HanOombLIeMy
pabodemy HampspkeHUro snektpoodopynoanus Uy,omn = 7,2 u 12,0 kB coorerctBenHo pmst PC



HanpspkeHueM 6 u 10 xB.

4.3 Ocraromieecss HanpspDKEHUE MPH TPO30BOM HUMIYIbCe Toka 8/20 MKC ¢ aMIUIUTYAOH 5 KA
JIOJDKHO OBITH HE BhIMIE Uyersia = 27 11 45 kB cootBercTBenHo st PC Hanpspkenuem 6 u 10 xB.

4.4 HomunaneHeli pa3psaasiii Tok OITH Bo Beex ciydasix, KpoMe YKa3aHHBIX HIDKE, IPUHUMAETCS
paBHBIM 5 KA.

4.5 HomuHaneHbIA paspaaasiii Tok OITH npunumaercs paBHbIM 10 KA IpH yCTaHOBKE alNaparoB
3aLTUTHI:

- B paifoHax ¢ MHTEHCHBHOCTBIO TPO30BOH JieaTenbHOCTH Oojiee SO Tpo30BbIX YacoB B TOJI;

- B ceTsx ¢ BJI Ha nepeBAHHBIX omopax;

- B CETSIX C TIOBBIIICHHBIMH TPEOOBAHMSIMH 11O HA/ISKHOCTH.

4.6 OIIH nomkeH OBITH OTCTPOEH OT PadOTHI NMPH MEPEHANPSIKEHUSIX, BRI3BAHHBIX OAHO(A3HBIMHU
JYTOBBIMHY 3aMBIKAaHHSMH Ha 3EMITIO.

OT0 TpeOOBaHME BBIMOIHAETCS, €CIIN OCTAIOIIEeecs] HANpsDKeHne Ipu uMITynnbee Toka 30/60 Mkc ¢
ammutynoi 0,5 kA Oynet Ugersia = 18 1 29 kB coorBerctBenno s PC Hanpsbxkenuem 6 u 10 kB.
Ilpn »stom mpomyckHas cnocodHocts OIIH (ammuuTyna mOpsMOYrONBHOTO HMITYJIbca TOKa
mmTensHOCThI0 2000 MKC) momkHA OBITh He MeHee 250 A.

4.7 Ha mmnax I1C, nogxonax BJI ¢ nepeBsHHBIME ortopaMu (B T.4. Ha o0opynoBannn BJI) mmmna
ITyTH YTE€UYKH BHEIIHEH M30JIIMH OTpaHnInTeIeH JOJDKHA ObITh He MeHee 13 1 22 ¢M COOTBETCTBEHHO
s PC nanpsoxenuem 6 u 10 kB.

Pa3zpen 5 3AIIUTA BJI HAIIPSDKEHUEM 0,38 kB OT I'PO30BbIX
INEPEHAIIPST’KEHUHA

I'nasa 5.1 3AIIIUTA BJI HAIIPSI’)KEHHUEM 0,38 kB

5.1.1 OT TpO30BBIX MEPCHANPSIKCHUN JTOJKHBI OBITH 3aIlIHIICHB:

- AJIEKTPOOOOPYIOBAHHE U aIlapaThl, YCTAHOBJICHHBIC Ha omopax BJI;

- OTBETBJICHUS OT MarkCTPAIH K BBOJAM B 3[aHUS;

- 3aIMTa U30JAUMH 1poBoaoB BJIN.

5.1.2 3ammuTa OTBETBICHUNA OT MAarucCTpaidl K BBOJAM B 3AaHUS U CHIDKEHHE BETHMYMHBI TPO30BBIX
TIepeHanpsHKEHUH, MPOHUKAIONINX BO BHYTPEHHHUE TIPOBOJKH, IOCTUTACTCS ITYTEM OTBOJIa TOKA MOITHUH
B 3a3eMIIUTENh Yepe3 3a3eMILIONINI CITyCK, CMOHTHPOBAaHHBIN Ha OMOpE C OTBETBICHHEM K BBOMY
moTpeOuTeNs.

5.1.3 BJI Hanpsoxernem 0,38 kB, mpoxoasmize Mo HaCeIeHHOW MECTHOCTH C OJHO M ABYXITAKHOH
3aCTPOMKON, TOMKHBI UMETh 3a3€MILIIONIIE YCTPOUCTBA, MPeNHA3HAYCHHBIE IS 3aIIUTHI OT TPO30BBIX
TIepeHaIpsHKEHUH.

K 3azemusttomuM ycTpoiicTBaM JOIKHBI OBITH IPUCOSANHEHEBI HYJIEBOU TIPOBO/T, KPIOKH U I THIPU
(a3HBIX TIPOBOJOB W TIPOBOAOB BCEX JAPYIMX JHHUAN (MIPOBOMHOTO BEIIAHWSA, CBS3HM W JIp.),
ITO/IBEIICHHBIX HA JCPEBSIHHBIX M XKeNe300€TOHHBIX OTIOPAX, a TAKXKE apMaTypa )Keiae300€TOHHBIX OTop.

ComnpoTHBIICHHE 33a3eMIISIIOINX YCTPOMCTB OmMop AOKHO ObITh He Oomee 30 Om. PaccrosHus
MEXITy OITOpaMH € 3a3EMIIFOIIIAMH YCTPOHCTBAMH HE JOJDKHO MPEBHIMIATH:

- 200 M 1711 paifOHOB CO CPETHETOJOBOI MPOJOIKUTEIBHOCTRIO Ipo3 < 40 u;

- 100 M - 11 paiioHOB CO CPEAHEr0JOBOH MPOJOIDKUTENLHOCTEIO Tpo3 Oonee 40 .

5.1.4 JIoTIOTHUTENHHO, 3a3eMIISIOIINE YCTPOUCTBA JOJDKHBI OBITh BEITIOJTHEHBI:

HA OIOpax C OTBETBICHUSMH K BBOJIaM B 3J]aHUS, B KOTOPHIX MOKET OBITh COCPEIOTOUYCHO OOJIBIIOE
KOJIMYECTBO JIFOJICH (TIIKOJIBI, SICIH, OONBLHUIIEI ), MITA KOTOPBIC TPEACTABIIAIOT OOJIBITYI0 MAaTePHATHHYIO
IIEHHOCTh (’KMBOTHOBOIYECKUE, ITUIIEBOTUYECKHE TTIOMEIIEHUS, CKIIaJIbI);

- Ha KOHIIEBBIX OIOpax JIMHWUN, MMEIOIIMX OTBETBIEHHS K BBOJAM, IPHU ATOM HauOONbIIEe
paccCTOsIHHE OT COCEIHEro 3a3eMJICHHsI, dTHX JKe JIMHUI JOJDKHO ObITh He Oosiee 100 M 115 paiioHOB cO
CPEIHEroI0BBIM YHCIOM YacoB rpo3 a0 40 u 50 M - i pallOHOB CO CPEIHEr0JOBBIM YHCIIOM YacoB
rpo3 6omnee 40.

5.1.5 Ha BBomax B 3[aHusi M Ha KOHLEBBIX ONOpax JIMHUN, PEKOMEHAYETCS IONOJHUTEIBHO
ycranasnuBatk OITH Hu3Kkoro HampspkeHus.

5.1.6 J1as1 3amIuThl SI€KTPOHHOTO 000PYAOBaHUS (KOMITBIOTEPHI, TENIEBHU30PHI U T.J.) OT TPO30BHIX
TIepeHANpPsHKEHUH MPOHUKAIOMINX B MIPOBOAKY 3/IaHUS, CIIEAYeT MPUMEHATE CIICIHaIbHBIE PAa3PSAHAKH
u OIIH, pacronoxeHHBIE B HENOCPEACTBEHHOW ONHM30CTH OT 3alIMiaeMoro obopymoBaHus. s
3amUTEl  0c000  YYBCTBUTENBHOTO OOOPYHOBAaHHS CIENyeT IpeIycMaTpUBATh  CIICIHATBHBIC
TparchopMaTophl, (PUIBTPHI U HCTOYHUKY IMATAHUS.

5.1.7 Kproku, IITEIpH JEPEBSIHHBIX OMOP 3a3€MJICHUIO HE MOAJIEXKAT, 3a UCKIIOUEHHEM KPIOKOB U
mTHIpEd Ha OmNopax, TJAC¢ BEHITNIOJTHEHBI TIOBTOPHBIC 3a3eMJICHHS JUIS 3alllUTHl OT TPO30BBIX



MepeHanpsKeHui.
Kproxy, mrteipy n apMaTypa Omop, OrpaHHYMBAIOLINX IPOJET MEPecedeHus, a TaKXke OIop, Ha
KOTOPBIX IMPOM3BOANTCS COBMECTHAS ITOJIBECKA, IOJKHBI OBITh 3a3€MIICHBI.

I'nasa 5.2 3AIIIMTA BJIN HAIIPSI")KEHUEM 0,38 xB

5.2.1 Ha BJI nanpspkerunem 0,38 kB ¢ w3oiupoBaHHbIME caMoHecymuMu TipoBogamu (BJIN 0,38
KB) MOKHBI OBITH BBINOJHEHBI 3a3€MIIONIME YCTPOWCTBA, NpeJHA3HA4YE€HHbBIE ISl MOBTOPHOTO
3a3eMJICHHS HYJNEBOTO MPOBOAA, 3allUTBl OT TPO30BBIX IMEpPEHANpPsDKEHUM,  3a3eMJICHHA
AIEKTPOOOOPYIOBaHUS, YCTAaHOBICHHOTO Ha oropax BJIM 0,38 xB.

5.2.2 3azemusromye ycTpOMCTBA ISl TIOBTOPHOTO 3a3eMJICHHUSI HYJEBOTO IPOBOJA W IS Iiejei
3aIIMTHI OT TPO30BBIX MEPEHANPSKEHUH JOIDKHBI BHITIOIHATHCS B COOTBETCTBUE C TpeboBaHusIMH 5.1.4
HacTOAMMX YKazaHWi. B cilydae H30IMpOBAaHHOTO HYJIEBOTO MPOBOJAA IPHCOCIWHEHHE €ro K
3a3€MJICHHIO OCYIIECTBIISICTCS C TOMOIIBIO MMPOKAIBIBAIOIIETO 3)KUMA.

5.2.3 Inst 3ammTsl 31eKTpoodopynoBanws, armmaparos 1 BJIN 0,38 kB momxuer npumensitecs OITH
(vmm PB), ycTaHOBIIEHHBIE B HEOCPEICTBEHHOHN OJIM30CTH OT 3aIMIAeMbIX OOBEKTOB.

OIlH (mmn PB) ma BJIM nmomxHBI OBITH HpHUCOENMHEHBI K (pasHOMY INPOBOIY ITOCPEICTBOM
MIPOKATBIBAIOIINX: 3KUMOB.

5.2.4 OrpaHnunTenu nepeHanpsHKeHus U paspsaHUKH, ycTaHaBIMBaeMble Ha onopax BJIN 0,38 kB
JUISL 3aIIUTHl KaOEIbHBIX BCTABOK OT I'PO30OBBIX IEPEHANPSDKEHHWH, JOJDKHBI OBITH IPHUCOEAWHEHBI K
3a3EMIIUTENIO OTAETBHBIM CITyCKOM.
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IMPUJIOKEHHE A
PACUYET YHUCJIA YJIAPOB MOJIHUM B CETEBBIE OB BEKTBI

1 Ilpu uHTEHCHBHOCTH TIpo30BOM gearensHOcTH 100 rpo3oBBIX YacoB B TOA CpPeJHEroA0Bas
IIOTHOCTh Y/[ApOB MOIHHH B MOBEPXHOCTh 3eMIIM HPHHHMAeTCs paBHON 6,7 ymapa Ha 1 kM° 1
YMEHBIIAeTCsl MPOTOPIMOHATBHO YHCITYy IPO30BBIX 4acoB (Tp. 4) B KOHKPETHOH MecTHOCTH. ['0j0BOC
grcno [TYM B coopyxeHue BeicoToit H u miomanpio (A4-B) (pa3Mepsl B METpax) OINpeNeseTcs Mo
bopmyre:

Ny = 6,7(4 + 6H)(B + 6H)-10°®, ymapos.
2 Inst BJI ynenvHOe umcino npsiMbix yaapoB Monaud (Ha 100 kM 3a 100 rp. 4) cocrasiusier:
Ngx = 4hep, yaapos/(100 km-100 rp. 1),
rie hg - cpemHsas BbicOTa mHoJBeca BEPXHEro NpPOBOZAA, M; I JMHUM 03 3allUTHOTO Tpoca
onpezensiercs o gopmyie hep = hyy, - (2/3)F,

hon - BBICOTA MIO/IBECA BEPXHETO IPOBO/IA HA OIIOPE, M;

f - crpena npoBeca nmpoBona, M.

[pu OTCYTCTBHU IAHHBIX O CTpeJie poBeca, f Beruucsercs: npuOImKEHHO Yepe3 HOPMUPOBAHHBIN
rabapuT MeXAy HIXKHUM POBOJOM U 3eMiieit h, mo dpopmyme:

f=nhg -h,
rae hy, - BbICOTa HOJBECA HIKHETO MpoBoja Ha onope (st BJI 6-10 kB pasua 7-9 m).
3 O6ree yucno [TYM B JMHUIO 32 TOJI OIIEHUBAETCS 10 opMyie:
N = 4h.,(1/100)-(T./100),
rre | - AmuHa TUHAH, KM;
T, - 9UCITIO TPO30BBIX YaCOB B TOAY.

4 CtpoeHHs U JepeBbs, OKpyKaromue JHHAI0 6-10 KB, CHIDKArOT CBOMM SKpaHHPOBAHUEM YHCIIO
yIapoB MOJIHUH B JINHHIO JI0 BEJTMYHHBL:

N, =N(1- K,),
rre N - gncno [TYM B BJI Ha OTKpBITON MECTHOCTH;
K, - KO3QQUIMEHT 3KpaHWpOBaHUS. DKpaHHPOBAHUE Pa3JIMYAIOT I10 BBICOTE IKPAHUPYIOIIETO
obbexTa (pucynku A.1 u A.2):
- 9KpaHUPOBaHHE OOBEKTOM, MEHBILIUM WIIM PAaBHBIM BBICOTE JINHUH;
- 9KpaHUPOBaHHE OOBEKTOM, OOJIBIITMM IO BBHICOTE JIMHHH.

Ka
0,51

0,4+

45 765 16 226 30 375 45 60 75 90 120 ™

Pucynox A.1 - KoadduumeHTsl 3KpaHupoBaHus A OJJHOCTOPOHHETO SKPAHUPYIOLIETO 00beKTa
BBICOTOH, paBHO# hy,/2 (1) u hy,; (2), mpu pasmuunsix paccrostausix S ot BJI. Beicota BJI hy, = 9-15 M
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Pucynok A.2 - Koadhduimentsr sxpanupoBanus st 00ekT0B BbicoToH (1,5-2)hy;,
osHOCTOpOHHETO (1) M ABYXCTOPOHHETO (2), MPU pa3InYHbIX paccTosiHusAX S ot BJI.
Bricota BJ1 h,, = 9-15 M

Ecnu skpanupyronine oObeKThl BBIIIE JMHUH, TO KOI()(QUIMEHTH IKPaHUPOBAHMS HA CTOPOHAX
JUHUM HENb3d CyMMHpPOBaTh u3-3a d3(¢eKkTa IOMOTHUTENBHOTO JSKPAaHUPOBAHHMS U CIELYyeT
MOJIb30BAaThCS KPUBOH 2 Ha pUcyHKe A.2.

Ecnu sxpanupyromue 00beKThl HaxoaaTcsl Ha 00enx ctoponax BJI n ux BbICOTa MEHbIIIE MM paBHA
BBICOTE JIMHUH, TO KO3((HUINEHT SKPaHUPOBAHHSI PACCUUTHIBACTCS 110 (hopMyIie:

K3 = K?.r{ + Ka.ﬂ:
rre K, , - skpaaupyronuii ko3ddunueHT npasoii croponst BJI;

K,.x - 9Kparupyronmii ko3¢ dunneHT neBoit croponst BJIL.

HeGopmioe 4ncio peKo pacTylux IepeBbeB MPakTUIecKH He sKpanupytoT BJL. Bo Beex ciydasx
SKpaHHUPYIOMIHH 3((EKT CBOAUTCS K HYITIO TIPH paccTossHUAX 00bekTa oT BJI cBbitre 100-120 M.

[pu sKcmpecc OLEHKE SKpPaHUPOBaHMS OJHM3NESKANINX OOBEKTOB MOKHO HPHMEHSThH CIEAYIOLIHe
3Ha4YeHHs K03()(HUIIMEHTOB SKPAaHUPOBAHUSI:

- K, =0,3-0,5 - B ropoJIcKuX yCIOBUSIX, BOJIN3U CTPOCHHUH U YaCTHIX JIEPEBbEB;

- K, = 0,6-0,8 - mpu mpoxoxxnenuun BJI mo mpoceke B siecy.

HPUJIOKEHUE b
30HBbI 3AIIUTBI MOJIHUEOTBO/10B

1 3oHa 3amIUTBI MOJHHEOTBOAA - 3TO YacTh MPOCTPAHCTBA, BHYTPH KOTOPOIO 3JaHHE WIH
coopyxeHue 3amuieHo ot [IYM ¢ onpeneneHHo crenenplo HaaexHocTH. [1o Mepe npoaBuXeHus Mo
TOBEPXHOCTH BHYTPb 30HbI HAJIE)KHOCTb 3aILUThl YBEJIMUUBAETCSI.

B cetsax 6-10 kB monaneorsogamu ot [TYM noinkHbl ObITh 3amuinensl OPY 6-10 kB, moacranmmm
35 kB u BBIIIE, a TaK)KE MIMHHBIC MOCTHI U THOKHE CBA3U 6-10 KB oT moHmkaromumx tpaachopMaTopoB
1o OPY 6-10 kB.

2 30Ha 3aIUThl OJIMHOYHOTO CTEPKHEBOTO MOJIHHEOTBO 1A BhicoTor h < 150 M mpesicraBisier coboii
KpyroBoii kounyc (pucyHok b.1) ¢ Bepmunoit Ha BbicoTe hy < h. TopH30HTaIBbHOE CEUEHHE 30HBI
3alMTBl HA BbICOTE Ny mpeacramiser coboit kpyr pamuycoMm F,. Ha ypoBHe 3eMiin 30Ha 3alllUThI
o0pasyeT Kpyr paguycoM Io. ['paHuIa 30HEI 3a0TUTH (TIpH BeposTHOCTH TpophiBa 0,05) omuckiBaeTcst
¢dbopmynamu:

ho = 0,92h; ro = 1,5h;
ry=1,5(h - h,/0,92)

ho o N
h

ST TT7T 777 7T T 77777277



o

AN

Pucynok b.1. 30Ha 3aIIUTEI OJTHOYHOTO CTEP>KHEBOTO MOJIHHEOTBOA BEICOTOH 10 150 M:
1 - rpaHuIIa 30HBI 3aIIUTHI HA YPOBHE 3eMJIH; 2 - TO e Ha BBICOTE hy.

BbICOTa OAUHOYHOI'O CTep)KHeBOFO MOJHHUCOTBOAA HpI/I U3BECTHBIX JI 3aluiiacMoro O6’BeKTa

BenuuKHax Ny U Iy ompezensercs o Gopmysie:
h=(r,+ 1,63h,)/1,5.

3 30Ha 3aIuThl ABYyX CTEP)KHEBBIX MOJIHHEOTBOIOB OMMHAKOBOM BBICOTOH h < 150 M moka3aHa Ha
pucyrke Bb.2. Topuesbie 06macTi 30HbI 3amuThl (rabaputsl Ng, Fo, Fxy, x2) OMPENEISIOTCS KaK 30HBI
OJIMHOYHBIX CTEPKHEBBIX MOJHUEOTBOIOB. 30HBI 3aIUThI JBOHHOTO CTEP>KHEBOTO MOJIHUEOTBOAA (TIPH
BeposiTHOCTH IipopkiBa 0,05) nMeroT crneayroniue rabapuTsl:

Ipu L < 1,5h: he = hg; Fex = Iy; Fe = To.

h. =hy0,14(L-1,5h); r, =1y

ITpu 5h > L > 1,5h: . h, —h,

=l =
C

IMpu m3BecTHBIX N 1 L (1pu I, = 0) BBICOTa MOJIHHEOTBO/IA OTIPEAEISIETCS 110 (hopMyie:

h=(h+0,14L)/1,13.

CrepsKHEBBIE MOJHHEOTBOIBI, HAXOAsAIIHEC Ha paccrosaun L >5h, ciemyer paccMaTpmBaTh Kak
OJIMHOYHEIE.

cX

he N

| he h. h,
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Pucynok b.2. 30Ha 3amuThl JBOWHOTO CTEPKHEBOTO MOJIHHEOTBO A BEICOTOM 10 150 M:
1 - rpaHuIIa 30HBI 3aIIUTHI HA YPOBHE 3eMJIH; 2 - TO e Ha BBICOTE hy.

IMPUJIO’KEHUE B
SJIEKTPUYECKUE TAPAMETPBI PA3PAIA MOJIHUUN

[Mapamerpsl pa3psga MONHHU, HCHoib3yeMble B pacderax 3amuTel BJI m IIC or rpo3oBBIX
NepeHanpspKeHnd, 1 nH(opmManus 00 MX KOJIMYECTBEHHBIX XapaKTepHCTHKax AaHa B Tabmuue B.1 u
MoIPOOHO M3NIOKeHa B pazzmene 6 "PykoBoacTBa MO 3amuTe dIIeKTpuueckmx cereid 6-1150 kB ot
TPO30BBIX U BHYTPEHHUX ITEPEHATPSKCHUT "

Jlo 90% pa3psitoB MOJHUH B 3€MJTI0 HMEIOT OTPUIATENHHYIO MOJSIPHOCTH. TOK TIIaBHOTO paspsia
MOJIHMY UMeeT (hOpMy arnepruoJuIecKoro NMITYJIbCa U XapaKTePU3YeTCsl MAKCUMAaIbHON KPYTU3HOH dy,
JUTUTENBHOCTBIO (PPOHTA, JUIMTEIBHOCTHIO MMITYJIbCa T, (O TMONyCHaza) U aMIUTUTYIoW umiyibea |y,



Bmecto kpyrusHel ¢QpoHTa B pacderax MOXKHO HCHONB30BaTh JUIMTENBHOCTH (POHTA Ty,
ONPEIEISIEMYIO U3 COOTHOLICHHS dy = /Ty,

I'po3oynopHocTs BJI, kak npaBHiIO, PacCUMTHIBAETCS TONBKO Ul MEPBOTO MMITyJIbCca pa3psaia
MOJIHUH, TaK KaK BEPOSITHOCTb IEPEKPHITHSI 30U IIPH BO3AEHCTBUN MOCIEAYIOIINX UMITYJIbCOB Ha
MOPSIIOK U O0Jiee MEHBIIIE, YeM IIPU BO3ACHCTBUH NEPBOTO UMITYJIbCA. YUET TOCIEAYIONINX UMITYIIECOB
B OIIEHKE TI'PO30YNOPHOCTH OIpaBAaH TOJbKO B HEKOTOPHIX CHEUMATbHBIX CIydasx MpU OOJIbIION
MHIYKTHBHOCTH omnop (MHorornenHsle BJI Ha ogHOCTOEUHBIX omopax, Oosbinue mnepexonast BJI uepes
BOJIHBIE TIPErPaibl U T.J1.).

IIpy MHOrOKpaTHOM pa3psiie MOJHUM IepeHanpsbkeHus Ha u3oisiimu BJI Bo3HukaroT kak npu
NEpBOM, TaK M TMOCIEAYIOIUX UMIIYJIbCaX TOKA, OJHAKO NMPH OOBIYHOM BPEMEHHW JEHCTBUS 3alllUT U
AIIB (e menee 1 c) Bce BO3MOXHBIE IIPU MHOTOKPATHOM pa3psie MOJHUU MEPEKPBITUS JTHHEHHON
U30JIALIMH YKJIaBIBAIOTCS B MHTEPBAJI OJJHOTO OTKJIt0YeHus BJL.

Pacuersr mo 3ammre IIC oT BO3MEHCTBHS TPO30BBIX MEPEHANPSDKEHWH JTOJDKHBI BBITTOJMHATHCS C
00s13aTeNIbHBIM YUETOM MEPBBIX U IMOCTIEAYIONNX UMITYIbCOB MHOTOKPATHOTO pa3psa MOJIHHH.

Tab6mmua B.1

INapamertps! pa3psaa MOJIHUY, UCIIONB3yeMble B pacueTax 3amuthel BJI u IIC ot rpo3oBbIx

NepeHanpsHKeHUH
IMapamerp KonnuecTBeHHbIE XapaKTePHUCTHKH ™
IonspHOCTS paspsina C BeposiTHOCTBIO 0,9 oTpHIIaTENbHAS
MHOTOKOMIIOHEHTHOCTh CrartucTudeckoe pacripeesieHue Jrcia UMITYJIbCOB
B Pa3psAAax MO PUCYHKY 6.2
Hns mepsoii  u{@opma UMITYIBCOB O6o00menHast popMa UMITYJIbCOB JaHa Ha PUCYHKE
TTOCIICTYFOIITIX 6.4, pacuerHas (1. 6.2.3)

cocTaB/sIIONINX | /[muTenpsHOCTE  MMITydbca W |CTaTUcTHUYSCKHE pacnpeneneHus (1. 6.2.2)
JUTATETLHOCTE (DPOHTA
AMIUTATY/IA U KPYTH3HA TOKA

Koppemnsauus Mexay|[B pacuerax amIuiMTyaa M KpyTH3HA TOKa MPUHATHI
AMIUTUTYI0H U KPYTHU3HOM TOKa |B3aMMHO HE3aBHCUMBIMH (T1. 6.2.4)

CKOpOCTh pacnpocTpaHeHus TaaBHoro paspsaga  |0,3 ckopoctu ceera (1. 6.2.5)

DKBUBAJICHTHOE COMPOTUBJIEHHE KAHATa MOJIHUKM |YUYUTHIBAETCA 3aBUCHMMOCTH OT aMIUIATYAbI TOKa
MoJtHUH (1. 6.2.6)

* KosmuecTBeHHbIC XapaKTePUCTUKH MPUBEJICHBI 10 paszeiy 6 "PyKkoBoCTBa MO 3aIIUTe MIEKTPUIECKUX ceTeit 6-
1150 kB 0T rp030BBIX ¥ BHYTPEHHHUX NEepeHanpsiKeHuit".

MMPUJIOKEHUE I'
UMITYJbCHAS IPOYHOCTDH U30JISIHUU CETEBBIX OFBEKTOB
1 UmnyabcHasi npoyHocTs u3oasiuuu BJI 6-10 u 0,38 kB

1.1 Ha BJI 6-10 xB mpuMeHsIOTCA IITHIPEBBIE U MOABECHBIE M30JATOPBI, a TaKXKe MOJIMMEPHBIE
M30JISITOPBI U TPAaBEPCHI, MPOBOISIINE (Kene300€TOHHBIE) U IEPEBSIHHBIC OITOPHI.

Tun mzomnsitopa BJI 6-10 kB BeIOMpaercs He MO YCIOBHSM 3alllUTHI OT TPO30BbBIX MEpeHANPsKEHUH,
a 1Mo BeNMYKHE PadOvero HaNpsLKEHHs U IPOBEpSIeTCsl 0 BHYTPEHHHUM IepeHanpspkeHus M. [lostomy
HMITyJIbCHas IpouHOCTh u3oisimu BJI 6-10 kB kpaitne Hu3Ka.

NmmynecHbI ypoBeHb u3oysanuu BJI Ha kenme300€TOHHBIX OMOpax OMpPEACSeTCs MPOYHOCTHIO
HCHOIb3yeMBbIX H308TOpoB. Ha BJI ¢ nepeBIHHBIMU OIOpaMH CIEAyeT YUUTHIBATH JOMOJHUTEIbHYIO
HMITYJIbCHYIO IPOYHOCTH, BHOCUMYIO APEBECHHOM.

Jna BJI 6 u 10 kB pexoMeHayeMble MOKpOpa3psIHbIE HANPSKEHUS IITHIPEBBIX H30JIATOPOB
JIOJDKHBI COCTaBIIATh COOTBETCTBEHHO He MeHee 28 u 34 xB.

Cornacno ITY3 na BJI 6-10 kB nocrarouHo npyMeHATh OJJMH MOJBECHOM H30MISTOp C ATHMHOMN MyTH
YTEUKHU HE MEHee 25 cM.

Ha 0HOCTOEYHBIX AEPEBSIHHBIX OMOpPaxX IOIYCKAaeTCSd PAacCTOSHUE MEXTY (azaMH MO AEPEBy UL
BJI 6-10 kB - 0,75 M nipu ycioBuu cobmtofeHus TpeOOBaHUHN 10 COMMKEHUIO TTPOBOJIOB B TIPOJIETE.

1.2 OcHOBHBIE TapaMeTphI M THIPEBBIX H301ATOPOB (papdopoBeix u crexnssHHbIX) A1t BJI 6-10 kB
B cootBercTBuu ¢ ['OCT 1232:




1. Knnacc nampspxenust - 10 kB.

2. Beinep:xuBaeMoe HanpspkeHHe pu umiryiabcax 1,2/50 mxc, He menee - 80 kB.

3. M3onsuuoHHOe paccTOsTHUE 1O BO3YXY OT MPOBOJIA JI0 IITHIPs, HE MeHee - 150 MM.

[MTapameTpsl BHIITyCKaeMBIX 3aBOJJAMHU M30JIITOPOB OOBIYHO BbImIe, 4eM Tpedyembie [ OCT.

1.3 Xapaxtepuctuka nuHeHHbIX u30aTOpoB At BJI 6-10 kB u 0,38 kB npuBenens! Ha pucyHke
I'.1 n Tabmunax I".1-T".2.
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Pucynok I'.1 - M3onstops! nuneiinbie haphopoBbie

IlpuBomumeie B T'OCT wu karamorax 3aBOJOB 3HAYEHHS BBIACPKUBAEMBIX HMITYJIbCHBIX
HamlpsOKeHUH HM30JIATOPOB, Kak CIeAyeT W3 HOPMUPOBAaHHONM METOAWKH UCIBITAHHH, HMEIOT
BepOATHOCTD BhAepkuBaHus 0,9 (110 cymectBy ABsAt0TCs 10%-MU pa3psIHBIMU HaNPsHKEHUSAMU )/

Hawubonee pacnpoctpaneHHbiid B cetsix 10 kB muHelHbIH miTeipeBoit mzomatop M1P10-I" umeer
CIIEAYIOIINE UMITYJIbCHBIE Pa3PsAHBIE XapaKTEePUCTUKU:

- TIpU cTaHmapTHOM ummyibce 1,2/50 mxc 50 npoueHTHbIE pa3psiiHbE HANPSHKEHUS] HE 3aBUCST OT
TOJISIPHOCTH BO3JICHCTBYIOLIEr0 HAMPSKEHUS] U PABHBI U50%+ = Usgy, = 130 kB;

- CTaHAAPTHbIE OTKJIOHEHUS pAa3psIHBIX HANpsHKEHUH Takke HE 3aBUCUT OT MOJSAPHOCTH
HaTPSDKCHUS U COCTABIISET 6 =06 =3,1%.

1.4 V3oisiuMoHHBIE pacCTOSIHUSI 1O BO3AyXy Ha omnopax BJI BbIOMparoTcsi TakuMH, 4TOOBI WX
pa3psiIHbIC HATIPSKCHUS OBLIM HE HUXKE, YeM Y JIMHEHHbIX n30ssiTopoB. i BJI 6-10 kB HauMenbIiee
JIOITyCTUMOE M30JISIIMOHHOE PACCTOSHUE MO BO31YXYy OT NMPOBOJAOB 0 3a3€MJICHHBIX YacTeH Omop Mo
ITYD cocraBnser:

- 20 cM 10 TPO30BHIM MEPEHANPSHKEHUAM (JUIS IITHIPEBBIX U IOJBECHBIX H30JISITOPOB);

- 10 cM 110 BHYTPEHHUM TEepEHANPSKEHUSM;

- 4 cM 1o paboueMy HaIpsHKEHHUIO.

M3051IMOHHBIE PACCTOSIHUS 110 BO3AYXY [0 JEPEBSHHOM OIOPHI, HE UMEIOLIECH 3a3eMIISIIOLIUX
CITyCKOB, JAOMYyCKaeTcs yMeHbIIUTh Ha 10%.

VYKka3aHHBIE H30JIALMOHHBIC PACCTOSHHUS IO BHYTPEHHUM MEpeHANpsDKEHUSIM IPUBEACHBI IS
pacyeTHOM KpaTHOCTH, paBHOM 4,5.

Tabmuua I'.1

XapakTepuCTHKa JIMHEWHBIX IITHIPEBBIX N30JIATOPOB Ha Hanpspkenue 0,4-10 kB

[Mapamerp HId20-T' (IHDY-10| HID10-I' | TD20
IP-15

HomunaneHoe HanpsikeHue, kB 20 10 10 1
[IpoGuBHOE HanpsDKEHHE B M30JIUOHHOM cpene, KB 180 165 160
BriiepxrBaeMoe MMITyJIbCHOE HalpshKeHne, KB 135 110 100
BriiepxrBaeMoe HanpsHKEHHE B CYXOM COCTOSIHUH, KB 85 70 65
BriiepxrBaeMoe HanpshKeHHE IO A0XKAeM, KB 65 50 42
JlnvHa myTH yTeuKH, He MEHEee, MM 400 300 265
Paspymaromas cuna npu usrude, He MeHee, KH 13 13 125
Macca, xr 35 2,4 1,7 0,49
[pounocts Ha u3rub, H 8000
ConpoTuBieHHE U30IIWH, HE MeHee, MOM 50000




1.5 V3MeHeHHne WMIYIIBCHOM IMPOYHOCTH KOMOWHMPOBAHHON HM30JSIIMU '"NIEpEeBO - H30JSTOpHI"
Moka3aHo Ha pucyHke ['.2. DkcnepuMeHTalbHbIE TaHHBIE 110 UMITYJIBCHOM MPOYHOCTH JepeBa UMEIOT
0O0JIBIIION Pa30poc, CBA3aHHBINA C COCTOSTHIEM 00pa3IloB JIepeBa, UCIIOIB3YEMBIX MTPH OIBITAX.

VMmynbcHas poYHOCTh KOMOMHUPOBAHHON M30JISIIMH OLIEHUBAETCSI 1O CIEIYIOIINAM (OpMYyJIam:

Ui = Uy + 1001, - 1151 INTBIPEBBIX H30IATOPOB;
Ui = Uy + 1001, - 2775 TUPIISIHA MTOJBECHBIX U30JISTOPOB;
rne: Uy, U, - ummynbcHoe 50 IPOIEHTHOE pas3psiiHOE HanpshKEHHE COOTBETCTBEHHO IITHIPEBBIX
M30JISITOPOB U THPJISTH/IBI TIOABECHBIX M30JIATOPOB ((haphopoBbIX MO0 CTEKIISIHHBIX ), KB;

lyep - MUTHHA fepeBa (GopMynsl cipaBe BBl IS |ep< 4 M), M.

[Ipu anmunax gepesa |y aist mThIpeBbIX U | A7 MOIBECHBIX M30JISITOPOB UMIYJILCHASI TIPOYHOCTD
KOMOMHMPOBaHHOH M301AMU paBHA U,y = 3001, TO ecTh NPOYHOCTH H30NATOPOB HE YYMTHIBAETCS.
Jns Oompmmx OTpe3KOB aepeBa (cToiikw omop) 8-12 M WMIynbCHAas MPOYHOCTH JAPEBECHHBI
oneHnBaeTcs BennunHoi 180 kB/M.

P /:] 300 kB/m

! o

&L &om

Pucynoxk I'.2 - ImnynbecHast TpOYHOCTH U30JIALINU:
1 - nepeBo M WITHIPEBBIX U3OJSITOPOB; 2 - AEPEBO M MOJBECHBIX U30JISATOPOB; 3 - TOJBKO JIepeBa.

1.6 I/ISOJ'[S[LII/IOHHOC TMOKPBITUE 3alIMIICHHBIX MPOBOJAOB HE MOXKET CIIYXXUTh OCHOBHOH PIBOJ'IHLIPICﬁ
BJI no otHomenuio k 3emie. M3omsanus BJI3 10 kB, cooTBeTcTBYyIOMAs HOMUHAIBHOMY HAIllPsDKEHHIO,
obecrieyrBaeTCsl M30JIATOPAMH, YCTAHOBJICHHBIMH Ha OMOpax.

BbI00p M30/19TOPOB U M30JISIMOHHBIX PACCTOSHUNA OT TOKOBEIYIIMX JI0 3a3eMJICHHBIX YacTel orop
HPOU3BOAUTCS TaK Xke, Kak 11 BJI ¢ Hen301MpoBaHHBIMH IPOBOJAMH.

1.7 Jlast HU3KOBOJIBTHBIX JIMHEWHBIX H30issTopoB (THna Td-20, D = 7,0 cv u H = 10,0 cm)
UMITYJIbCHOE pa3psaHoe HampshkeHue coctaBiseT Usgy, S0 kB.

Tabmuua I'.2
XapakTepUCTUKH MOJABECHBIX TapeNbUYaThlX U30JIATOPOB
Tun uzonsTopa CTeKIJITHHBIN U30JISITOP DaphopoBEIii H30IATOP
HOPMAJIBHOTO | C YBEJIMYCHHBIM | ABYKPBI HOPMAaJILHOTO UCTIOJTHEHUS

HCTIOJHEHUSI | BBIIIETOM pebpa | bt

IIC | IC [IICB | ICB | IICJ | H® | 0@ | N® |dD6-A | 11065
40-A | 70-E | 40-B | 70-A | 70-E | 40-A | 70-A | 70-11 | (11-4,5) | (11-4,5)

MuHUMATbHAS 40 70 40 70 70 40 70 70 60 60
MeXaHHYecKas

paspymalonias Harpyska, kH

JHuametp D, Mm 175 | 255 | 255 280 270 255 | 255 | 250 270 270

Crpoutensnas BeicoTa f,| 110 | 127 | 110 | 146 146 214 | 180 | 127 170 140

MM
JIMHA My TH yTEYKH, MM 190 | 303 | 320 442 411 303 | 303 | 303 285 280
[po6usnoe wmanpsokenuwe B[ 100 | 130 | 100 | 130 130 130 | 130 | 130 110 100




HU30JISILIMOHHOM cpene, kKB

Brinepxusaemoe 55 70 70 82 75 60 60
Hanpspkenue 50 ' (B cyxom
COCTOSTHHH), KB

BblnepKkuBaeMoe 33 40 40 50 45 40 | 40 40 32 32
HanpsbkeHue S50 I'm (mon

JI0KIeM), KB

BoinepxuBaemoe 70/70| 100/ | 100/ | 125/ 110/ 100/ | 100/ | 100/ | 130/ 130/
HMITYJIbCHOE  HamNpsDKeHHe 100 | 100 125 110 100 | 100 | 100 130 130
1,2/50 +/-, xB

Macca, Kr 1,7 | 34 | 3,0 5,6 4,6 47 | 47 | 45 6,5 6,0

2 UmnybcHasi IPOYHOCTH U30JISIMM J1eKkTpoodopynoBanus 6-10 kB u 0,4 kB noacranumii
35-110/10 xB u 6-10/0,4 xB

2.1 B rtabmune I'.3 npuBeneHbl HOPMHPOBAHHBIC HCIBITATENILHBIE HANPSDKEHWS BHYTPEHHEH H
BHEITHEH M30ISIHH 31ekTpoobopyaoBanus 6-10 kB (o 'OCT 1516.3-96).

Tabmuua I'.3

HcneITaTenbHBIE HapsPKCHU A BHy’I‘pGHHGﬁ ¥ BHEIIIHCH N300 3H€KT‘pOO60pyI[OBaHI/IH

HcnpiTateapHOe HAMpPsDKCHHE IUIsl 000pyI0BaHUs C HOpMalIbHO# | VICTBITaTeNnbHOE HANPSKEHNE IS
2 n3ossnueit, kB 000pynoBaHus ¢ 00JerYeHHOM
g m3oJrinuel, kKB
z IPO30BOTO UMITyJIbCA OJJHOMHHYTHO€ IIEpEeMEHHOE HOJIHOTO OJTHOMHHYTHOE
§ TPO30BOTO nepeMeHHOe
g HOJIHOTO | CPE3aHHOTO B CyXOM COCTOSTHUH o HMITyJIbCa B CyXOM oz
= armaparsl CHIIOBBIE OKAEM COCTOSIHHM | J0%KIeM
TpaHc(hOpMaTOpEI
6 60 70* 32 25 20 40 20 20
10 75 90* 42 35 28 60 28 2S

* - TONBKO U1 000pYJOBAHMS, UMEIOLIETO OOMOTKH (TpaHcHOPMATOPHI CHUIIOBBIE M HATIPSKEHUS, Iy HTHPY OIS
peaxTopsl)

2.2 B akcrutyaranuu Juisi BHYTPEHHEH M30JSUHM TPaHC(OPMATOPOB XapaKTEPHBI BO3IEHCTBHS
YHUIOJIIPHOTO  KOJIE0AaTebHOTO HMMITYJbca. 3HAUEHHWE YPOBHS JOMYCTHMBIX (BBLIEPKUBAEMBIX )
HAaIpsHKEHUI BHYTPEHHEH U301 3J1eKTpoodopynoBanus 6-10 kB npuHuMaeTcst paBHbIe" 3HAUSHHIO
UCTIBITATENIbHBIX HaNpsDKeHui (Tadmura I.4).

Ta6muua I'.4
YPOBEHb IOMYCTUMBIX IEpEHANPSKEHUH 17151 BHYTPEHHEN U30JISILIUU
anexkTpoobopynoBanus 6-10 kB
ITapameTtp Mz3onsus
Hopmanbhas | OOnerdenHas
HomunaneHoe Hanpsokenue, U, kB 6 10 6 10
HanGonsee pabouee Hampsokerue, U, ,, KB 7,2 12 7,2 12
AmmuTyna Hambonblero padodero ¢asxHoro Hampsbkenus, U, =| 5,88 9,80 5,88 19,80
U \/E , kB
HcnpiTaTenbHoe — HampspDkeHHE — cpe3aHHoro  ummynabca  (misi| 70 90 - -
TpaHc(hopMaTopoB CUIIOBBIX U HanpsikeHus ) U,
HcnpiTaTensHoe HanpshkeHue mosiHoro ummnynbca U, kB 60 75 40 60
YpoBeHb IOMYCTUMBIX TPO30BbIX NiepeHanpspkeHnit Uy, ., KB 60 75 40 60
KpatHoCTh JIOMYCTUMBIX —TepeHanpspkeHud mo  otHomenuto k| 10,2 7,7 6,8 6,1
aMILIHTYZie Hanboubliero pabouero ¢asnoro HanpsokeHUS Uon /Uy




2.3 JlomycTuMBIE TPO30BBIE IEPEHANpPSDKEHUS AUl BHEIIHEH H30JIUN 3JIEKTPOOOOPYI0BAHHS
MIOJICTaHIIK (BBOJIOB, BBIKJIIOYATENEH, pa3beAMHUTEINEH, TpaHC(HOPMATOPOB TOKA, MPEAOXpaHUTEIEH)
OIIPEIEIIAIOTCS [0 BOJIBT-CEKYHIHBIM XapaKTEPUCTHUKAM H3O0JISIIMN U PACCUUTHIBAIOTCS 110 (hopMyIie:

U= AlLD),
rae: t - Bpems, MKc;

T u A - TOCTOSIHHBIE, 3HAYEHHS KOTOPBIX HAXOIATCS MOJACTaHOBKOM B (Gopmymy mis U (t))
WCTIBITATENbHBIX HANpPSDKEHUH 3JIEKTPOOOOPYIOBAHUSI MpPU TIOJHOM W CPE3aHHOM HWMITYIbCax M
BpemeHH 10 1 2 MKC COOTBETCTBEHHO.

JormycTiMple TepeHanpsDKeHUsT Ui BHEITHEH W30isuy  dieKTpoodopynoBanus 6-10 kB ¢
HOPMAJIBHO U30JIsI0Uel MpUBEAEHBI Ha pucyHke ['.3.

Tak Kak 3HA4YeHHWS WCHBITATEIbHBIX HANPSHDKEHWH MEHBIIE pa3psSAHBIX, TO TIOMydeHHBIC
JIOIYCTUMBIE BO3ACHCTBUS MMEIOT ONpeieNIeHHbI 3amac. JlomycTHMble IpO30BbIE HEepEeHANPSKESHHS
JUTA BHEIITHEH HM30JSIIHA 3IIeKTpooOopynoBarus 6-10 kB ¢ HOpManbHOW W30S MPHUBEICHBI Ha
pucynke I'.3.
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Pucynok I'.3 - BonbT-cekyHaHas XapakTepUCTHKA TS JOMYCTUMBIX 3HAYEHUH IPO30BHIX

UMITYJIHCOB Ha BHEITHEH M30JISIIIMKA 000PYIOBAHUS C HOPMAIBHOM M30IISIIMeH moacTanimii 6-10 kB
(na pucynke: U, - mus TII 10 kB; Uy, - oo TIT 6 xB)

2.4 Mna momsmun obopynoBanus kimacca 0,4 kB wcmeiTaHus TPO30OBBIMH HMITYTbCAMH HE
MpeaycMOTpeHbl. [yl MCIIpaBHOM HM30JSIMHU BBLACPKUBAEMBIH HWMITYJIbCHBIH YPOBEHb IPHHAMACTCS
PaBHBIM aMITIMTY/€ OAHOMUHYTHOTO HCHBITaTeNbHOTO HanpspkeHus 50 'y (tabmuma I.5).

Tabmuua I'.5

JonyctiuMele nepeHanpspkeHns AIst JIeKTpoodopynoBanus kiacca 0,4 kB

Mzonsums OQHOMHMHYTHOE UCTIBITATEILHOE Honmyctumblii
Hanpspxenue 50 ' YPOBEHB I'PO30BBIX
(mo T'OCT 1516.3-96), kB |mepenanpsioxenuii, kB

M3omsmus oomorok 0,4 kB TpancdopmaTopon
¢ moJsmei oomoroxk BH:

HOpPMAaJIbHOM 5 7
00JIerYeHHOM 3 4
W3omsatust oCTaTbHOTO 3JIEKTPOOOOPYIOBAHUS 2,0 2,8
0,4 xB

3 Ilepexon HMITYJILCHOTO NEPEKPHITUSI B CHIIOBYIO YTy

IMocne Tpo30BOTO MEPEKPHITHS U3OJSITOPA UM UCKPOBOTO MPOMEKYTKA JTyra TOKa MPOMBIIUICHHOM!
YaCTOThI YCTAHABIMBACTCSI C HEKOTOPO# BEPOSTHOCTHIO:
n=(1,6E - 6)0,01,
rae E, = Ullyasp - cpenHuil TpafueHT 31eKTPUIECcKOro Hos, KB/M;
U - neiicTByroliiee 3HAYCHUE HAMTPSHKSHUSI BJIOJb IYTH TIEPEKphITHUS, KB;
lpasp - JUTMHA ITYTH Pa3pszia, M.



®dopMyia He yIUTHIBACT BIUSHHE BEIMYMHBI COMPOBOXKIAIONIETO TOKA U MPUOJIKEHHO OTPakKaeT
BEPOATHOCTh YCTAHOBJIEHUS AYT'H IIpH ToKax mopsaka 100 A.

BaxHolf XapaKTepHCTHKON Ipoliecca SIBISETCS KPUTHUECKHH TPaJUEeHT pabouero HarpsyKeHHs
BJIOJIb IIYTH MEPEKPBITUS, IPU KOTOPOM HE IPOUCXOAUT MEpPexo]a UMITYJIbCHOTO MEPEKPHITHS B IYTY
MIPOMBIIUIEHHON 4aCTOTHI:

Ep = Ull s

VYka3aHHas 3aBHCUMOCTh IpuBeAeHa Ha pucyHke [.4. Kputnueckuif rpagueHT 3aBHCUT OT
comnpoBosaatonero Toka. C ero pocrom B quamnazone 20-300 A KpUTHUECKUM TPaMEeHT CHUXKAETCA OT
20 o 7 kB/M, a npu anbHEHIIIEM yBETMUEHUN TOKA - H3MEHSETCsI OTHOCUTEIEHO MEJICHHO.

[pu m3menennn Toka ot 1000 7o 10000 A xpuTHYecknii TpaAueHT yMeHbmaercs ¢ 5 mo 4 kB/m. B
ClTydae NepeKPBITHSI H30JIITOPOB HA OJHON (ha3e JIMHUK CONPOBOXKIAIONMH TOK siBisiercs: TokoMm O33 B
CETU C N30JINPOBAHHON HEUTPANBIO.

OTO eMKOCTHBIH TOK, KaK IpaBuio, He npesbimaer 20 A. Ilpyu cHI)KeHNM eMKOCTHOTO ToKa ¢ 12 10
5 A xpuTHYECKHHA TpagreHT Bo3pacTaeT npuMepHo ¢ 40 o 80 kB/m.

3aBucuMocTh Ha prucyHKe ['.4 onmceiBaercs GhopMmynaMu:

Ee =701 mpu 20 <1 <600 A;
Ee =81 mpu 600 < 1 < 10000 A
rre: | - neficTByroliee 3HaYEHNE COPOBOK/IAIOIIEIO TOKA, A;

Ey, - neicTByomee 3HAYEHUE KPUTUYECKOTO IPAJMEHTa HANPSOKEHUS HNPOMBIIIJIEHHONW YacTOTHI,

kB/M.

xB
w | Exp
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Pucynox I'.4 - 3aBUCHMOCTD KPUTHYECKOTO IPaIMeHTa IIEPEX01a MMITYIIbCHOTO MEPEKPHITHS B YTy
OT COIPOBOKAAIOIIETO TOKA

B ciryqae ecimm E, < E,, BEpOSTHOCTh YCTaHOBJICHHSI CHJIOBOM JAyTH paBHa Hyito 1 = 0.
Ipu E, > E\, BEpOSITHOCTb YCTAaHOBIICHHUS CHIIOBOH JIyTH OmpezensieTcs: GopMyIoi:

E
n —1-2arcsin—= |
s

cp

NPUJIOKEHUE [
ATIIAPATHI 3AILIMTHI OT NEPEHATIPSIKEHUAA
1 OrpaHu4HuTeIH NepeHanpsKeHui

Orpannunrens nepeHanpspkenuid HenuHerHbld (OITH) siBisiercst anmmaparoM, oOecneyrBaronIM
3aIIUTY U30JIUH AIeKTpoobopynoBanust B PC oT rpo3oBsix nepeHanpspkennid. OTTH He npumensiercst
JUIsL 3alIUThl 3JIeKTpoobopynoBaHus oT IIYM, T.k. B 3ToM ciydae OH paspymaercs. Ilostomy
npuMeHerne OITH ams 3amuTsl TUHUM CBSI3aHO C PUCKOM pa3pylleHus ammaparoB. B cersx 10 kB
M30JIAHS JTMHAN SIBIISIETCS TOCTATOYHOM /TSI 3aIIUTHI OT KOMMYTAllMOHHBIX TIEPEHANPSDKEHNH.

Koncrpyktusao OITH mpencraBiser HEMWHEWHOE COMPOTHBICHHE, HAOpaHHOE W3 OKCHIHO-
LMHKOBBIX BAapHCTOPOB, COEAMHEHHBIX IIOCIEIOBAaTEIbHO W 3aKJIOUYEHHBIX B (ap(opoByro HIH
TIOJIMMEPHYIO MOKPHIIKY. Kak mpasuio, armapar cHa0XeH MPOTHBOB3PHIBHBIM KJIAIIAHOM.



BaxapiM orimuriem OITH OT BEHTHIIBHOTO pa3psIHUKA SBISIETCS €r0 MOCTOSHHOE MOJKITIOUEHUE K
(aze anexrpuueckor cetn. B HopmansHOM pexxume OITH Haxomurces mon ¢asHBIM HampsDKEHUEM H
yepe3 Hero npoxoaut Tok (~ 0,1 MA). IIpu noBeimennn Hanpspkenust Ha OITH Tok yepe3 Hero pesko
Bo3pacraeT. Briaensemast Bciencreue storo B OITH sHeprust nomkHa OBITH MEHbIIE HOPMHPYEMOTO
3HaYEHHMs1, HHAUe ITPOM30MIET HapyIlIeHHE TePMOCTa0UIBHOCTH arlliapara 3alluThl ¥ ero MpoOoi.

Breiobop OIIH ompenensiercsi Kak SHEPreTUYECKHMMH BO3JCHCTBUSIMH Ha HETO B Pa3iHUYHBIX
peKMMax, TaK W €ro 3allMUTHBIM YPOBHEM IIpH MEPEHANpPSDKEHUSAX, KOTOPBIH  JIOJDKEH
KOOPJIMHUPOBATHCSI C UCTBITATEIbHBIMU HANPSHKEHUSIMH SJIEKTPOOOOPYIOBaHUSL.

3nauenue sHeproemkocti OITH onpenensieTcs B OCHOBHOM TOKOM MPOIYCKHOW CITIOCOOHOCTH U
HOPMHPOBAaHHBIM HauOOJIBIINM IUTEIHHO JIOMYCTUMBIM paOOYNM HAIPSKEHHEM.

Buibop OITH ons 3awumbsl 0m 2po308bIX NepeHanpAICeHU

OITH 6-10 kB ycranaBnuBaioT Tam *e, Il ¥ BEHTHIbHBIE pa3psiiHUKU. K OCHOBHBIM mapaMerpaM
OIIH oTHOCcsATCS - HamOousblee JUIMTETbHOE IOMycTHMoe pabouee HampspKeHHe, HOMHMHATBHBIN
Pa3psAAHBIA TOK, SHEPrOEMKOCTh, OCTAIOIEeCs] HApsDKEHHE IPH TPO30BOE MMITYJILCE TOKA, 3HAUCHUE
TOKa cpabaThIBaHHsI IPOTUBOB3PHIBHOTO YCTPOHCTBA, [UIMHA IYTH YTEUKN BHELIHEH H30IISIHH.

Haubonvuee onumenvro odonycmumoe pabouee Hanpsdicenue ocpanuyumesns - HAUOONbBIIES
JCHCTBYIOIEe 3HAYCHUE HANPSDKEHHUST NPOMBINUICHHON YacTOThI, KOTOPOE HEOTPAaHHMYECHHO JIOJTO
MOKET ObITh MpUI0KEHO Mexky BbiBogamu OITH. O6o3navaercs Uy, n3MepsieTcs B A€HCTBYIOIIMX
enuanIax KB. B karanorax mHocTpaHHbIX upM obo3Havaercs kak U,.

Bpemenno donycmumoe nosvluienue nanpsasjicenus Ha ozpanuyumene - HauOojpliee AeHcTByoLIEe
3Ha4YEHUE HAMpSHKEHHMs MPOMBIIUIEHHOW 4YacToThl, mnpeBblmawomee Uy, KOTOPOE MOXET OBITh
npunoxeHo k OINTH B TedeHne 3a1aHHOTO BpEMEHH, He BBI3bIBas €ro noBpexaeHus. ObozHavaercs Uy,
usMepsiercss B JeifcTByromux eaumHunax kB. Hopmupyembie 3aBucumoctn U,, oT nomycTHMOif
JUINTENIEHOCTH MPUBOJATCA B BUJIE 3aBUCUMOCTEH "OMyCcTHMOE HampsiKeHue - BpeMs '

Homunanenoe  nanpsoicenue  ocpanuuumenss -  JSUCTBYIOIIEE  3HAYEHHE  HAIlPsDKCHUS
MIPOMBIIUIEHHON 9acToThl, koTopoe OITH momkeH Beimep:kuBaTh B TeueHne He MeHee 10 ¢ B mpomecce
pabounx wucnbiTaHui. HomMuHampHOE HampspKeHHWE MOJDKHO ObITh He MeHnee 1,25 HambOoubmiero
JUTUTENBHO JIOIYCTHMOTO Paboyuero HarpsKeHUsI.

Sawumnvui yposenv OIIH npu KOMMYMAYUOHHBIX NEPEHANPANCEHUAX - AMIUITUTY/A OCTAIOLIETOCS
HanpspkeHUus (KBy..) Ha OIIH mpm HOpMEpyeMOM TOKE KOMMYTAIIMOHHBIX IIEepEHANpsDKeHUH (Ha
nMmITybsce Toka 30/60 MKc).

Sawgumnwiii yposeno OIIH npu epo306vix nepeHanpsdicenusx - aMIuTyaa (KB, ) HaIpsXeHns Ha
OITH npy HOMUHAIIEHOM Pa3psIHOM TOKE.

Homunanonvui pazpaousiti mox - aMIuTyAa (KA,ux) HOPMHPYEMOTO TpPO30BOr0 MMIynbca 8/20
MKc, ucnoibp3dyemoro st kiaccupukammu OITH, xotopsiii OIIH nomkeH BbIIEpXMBaTh IPH
ncnbitanusax 20 pas.

Yoenvnasn snepeoemxocms - paccemBaemas OITH sneprus, mocie Bo3aeHCTBHS HOPMHPOBAHHOTO
HMIIylIbCa TOKa, OTHeceHHas K | kB mmurensHO nomyctnmoro pabodero HampspkeHus. [lomHas
SHEPrOEeMKOCTh - MPOM3BEICHUE YACIBFHONW YHEPrOEMKOCTH Ha HauOOJbIIee JUINTEIBHO JOIyCTHMOE
pabouee Hanpspxerne. O003HAYACTCT Doy, H3MEPETCS B KJIK.

Tox nponycknoti cnocoonocmu OITH (TOK OGONBIION NTMTEIHLHOCTH) - aMIUIUTY/A IPSIMOYTOJIBHOTO
HMITyJIbCa TOKA ATUTEABHOCTBIO > 2000 Mxc, koTopsblil BeaepkuBaercss OITH npu nensitanusx 20 pas.

Keasucmayuonapuvie nepenanpsisicenusi - IepeHANPSDKESHIUST IPOMBITUICHHOW MIH OJM3KONH K HEH
YacTOTbI, BO3HUKAIOIINE KaK CIEACTBUE KOMMYTaLlil B CeTH (HAIpUMep, NMPU 3aMBbIKaHUM Ha 3€MIIIO,
OTKJIIOYEHHHU Harpy3KH, 0OpbIBaxX MpoBOAOB). [IponomkuTensHOCTh STHX NepeHanpsbkernit ot 0,1 ¢ mo
HECKOJIBKHX YacoB.

Ucxonss u3 meroauku Bbibopa OITH (pazmen 4 Meroauueckux ykasanuii), B tabmume /JI.1
MpPUBEICHBI TmapaMeTpbl orpanmumreneli  6-10 kB. Xapakrepuctuku OIIH mnpuBeneHsr B
"MeToANYeCKUX YKa3aHISIX IO MPUMEHCHHWIO OTPAHWYHTENeH TNepeHaNpsOKeHUH HEMMHEHHBIX B
anekTpuueckux cersx 6-35 kB", PAO "EQC Poccun", M., 2001.

Tabmwma 1.1
[Mapamerpsr orpanuunteneit 6-10 kB
[Mapamerp 3HayeHue nmapameTpa
Knacc Hanpsokenus, kB 6 10
Hanbonpmree pabouee HanpsoKeHHE 37€KTPO0OOpyI0BaHMs, KB 7,2 12,0




HoMuHanbeHeIH pa3psaHblil TOK, KA, HE MEHee 10 wm 5 10 i 5
Hanpsoxenne va OITH npu rpozoBom mmmyisce (8/20 MKC) ¢ aMITIHTYHOM 27 45
5000 A, e 6onee kB

Hanpsoxenune na OITH npu kommyTarmonsaom toke 30/60 MKC ¢ aMIIIHTYIOH 18 29
500 A, He menee kB

[porryckHast criocoOHOCTH Ha MPSIMOYTOJIBHOM MMITyJIbCe ToKa JutuHOoi 2000 250 250
MKC, A, HE MEHEe

JlyivHa yTH yTEUKH, CM, HE MEHEE 13,0 22,0

2 BeHTH/IbHbIE PAa3PSIAHUKHU

BenTunbHeie paspsAIHUKN  ABJIAIOTCA almaparaMu 3aliuTbl OT TIPO30BBIX (B npeaeciax ux
NPOMYCKHOW  CIOCOOHOCTH) TEpeHanpsHKEHHH HM30JISALUU  AJIEKTPOYCTAHOBOK.  JJEKTPUYECKHUE
XapaKTEePUCTUKU BEHTHJIBHBIX pa3psAHUKOB NpUBeEICHbI B Tadmuue /1.2.

HomunansHOE Haps>KCHUE pa3psAIHUKOB, l'IpO6I/IBHI)Ie N OCTArOIIUECS HAIPSXKCHUA JTOJIKHBI 6BITI)
COIJIaCOBaHBI (CKOOPAMHHUPOBAHBI) COOTBETCTBEHHO C HAauOOJBLIIUM pabouyuM HaNpsDKEHHEM U
3IEKTPUYUECKON MPOYHOCTHIO AMeKTpoobopynoBanus. st 3amutel PY u TII 6-10 kB oT rpo3oBsix
HepeHanpsHKeHUH MPUMEHI0TCs BeHTIIbHBIE paspsaaauky IV rpynmnst mo 'OCT 16357-83 (tunma PBO-
6 u PBO-10) na xnacce! Harpspxenust 6-10 xB.

Tabnuma /1.2
DJIeKTpUYECKUE XapaKTEPUCTUKH BIIMTOBBIX BEHTHJIBHBIX Pa3psTHUKOB
(rpymma 1V, nerkoro pexxuma mo F'OCT 16357-83)
Tun pazpsaHuKa PBII-6 | PBO-6 | PBII-10 | PBO-10
Kitacc nHanpsixeHus pa3psgHuka, kKB 6 6 10 10
HomuHaneHOe — HampspkeHHEe — paspsaHuka  (HamOonbmee| 7,5 7,5 12,7 12,7
JOIyCTHUMOe), KB
[lpoGuBHOE HanpspkeHHe (P(GQGEKTUBHOE) pa3psIHUKA TPH
yactote 50 I'1] B CyXOM COCTOSTHUU U MO/ 10K]eM, KB,
He MeHee 16 16 26 26
He OoJee 19 19 30,5 30,5
NmnynbcHOoe mpoOuMBHOE —HampspkeHHe paspsimHuka  (mpu| 35 32 50 48
npenpaspsiiHoM BpeMeHH OoT 2 70 20 MKC ¥ TpH TOJTHOM
umnynbce 1,2/50 mkc), kB, He Oosee
Ocraroieecs: HaNpsHKEHHE Ha pa3psAHUKE TIPH UMITYJIbCE TOKA C
JUTUTENBHOCTBIO (PpOHTa 8 MKC, C MAKCUMAaJIbHBIMU 3HAYCHUSIMU:
3000 A, xB, e donee, 28 25 47 43
5000 A, kB, »e 6onee 30 27 50 45
TokoBast mpornycKHasi CllocOOHOCTb:
20 ummynbcoB 16/40 MKc, KA, - 5 - 5
20 “MIOYJIBCOB MPSIMOYTOJbHOM (opMbl JumTeNbHOCTHIO 2000| - 75 - 75
MKC, A
IIpumeyanus.

1 HckpoBble MPOMEKYTKHU ITUX Pa3psIHUKOB HE UMEIOT IIYHTHPYOIUX PE3UCTOPOB.
2 B pesynbTare AIUTENIHHON KCIUTyaTallly OCTAIOIIEECs HANPSDKEHUE MOXKET yBEIUYUThCs Ha 5-10%.

3 JIMuHHO-UCKPOBOIi pa3psaHuK netaesoro tuna PJIUIL
3.1 Koncrpykuust

Ha pucynke JI.1 mokazaH pa3psiHUK, ycTaHOBJIeHHbIH Ha omope BJI 10 kB. Meramnuueckuii
CTEpKEHb, MMOKPBITHIH CII0EM W30JISIMH, COTHYT B BUZE NETIAH 1 W yKpeIuieH NpH MOMOIIHX 3aXnuMa 2 K
wTeipio 3 u3ossitopa 7. B cpenneit wactu nerin 1 moBepX M30MSIMM YCTAaHOBJIEHA METaJUIMYecKast
TpyOKa 4. Ha nmpoBoJi ycTaHaBIMBAETCsl YHUBEPCATBHBIHN 3aKiM 8. Pa3psiHUK ycTaHABIUBACTCS TAaKUM
00pa3oM, 4TOOBI MEXIy TPYOKOH U 3aKuMoM 8 oOecrieurBajICcs BO3AYINHbIN mpoMexyTok S. IMerms 1
HUMEeT TaKOM )K€ MOTSHIIHAII, YTO U IITHIPh 3 (01opa).

BcenenctBue  OTHOCHTENLHO — OOJNBIIOW €MKOCTH MEXKIY MeTaIMYecKoi TpyOkoit 4 wu




METATMYECKOH KUJIOH meTinu 1 Bce mepeHanpshkeHre, MPUI0KEHHOE MEXTy IIPOBOJIOM S5 M ONOpOH,
OKa3bIBaeTCsl MPWIIOKEHHBIM MEXIY IpoBojoM 5 u TpyOkoii 4. IIpu mocrarouHo 0oibIIOM 3HAYEHUH
TIepeHanpsHKEHUST UCKPOBOI MPOMEXYTOK 5 MpoOUBaeTCsl, ¥ NepeHanpsKeHHe PUKIaIbIBAETC MEXKITY
TpyOKOH 4 ¥ MeTaITMYeCKOH K10l netin 1 k ee u30IA1u.

Pucynok /1.1 - KonctpykTuBHBIil 3cku3 nemiesoro PJ/IU, yctaHoBiIeHHOrO Ha onope:
1 - MeTayuTHYeCKas METIs, MOKPBITas H30JBIIUEH; 2 - y3e KPEIUICHUs; 3 - IITHIPh H30JIATOpa; 4 -
MeTayutndeckas TpyOKa; 5 - MpoBOJI JIMHUY; 6 - KaHAT pa3psafa; / - U30JIATOp; 8 - 3aKuM.

IMox neficTBUEM NPUIIOKEHHOTO TIEPEHAIPSKEHUS! ¢ TPYOKH 4 BJIOJIb IOBEPXHOCTH U30JISIMH MIETIH
1 pa3BuBaeTCs CKONB3AMMNI pa3ps 6 1Mo 0THOMY MM IO 0OOMM IUIeYaM IeTiaH 1 10 MOMeHTa, TToKa OH
HE 3aMKHETCS Ha y3Jie KpeIUIeHWs! 2, TaIbBAaHWYECKH CBS3aHHBIM CO IITBIpEM 3, T.€. C OIOPOH.
bnaromapst GonbIIOi JUIMHE TEPEKPHITUS 110 TOBEPXHOCTH NETIM HMIYJIBCHOE MEpPEKpHITHE HE
TIEPEXOUT B CWJIOBYIO AYT'Y HPOMBIIUIEHHON YacToThl. BenencTBue adexTa CKOMb3sIIero paspsaa
BOJIbT-CEKYHJHAsI XapaKTEPHCTHKA pa3psAAHUKA PpAaCIONOKEHa HIDKE, YeM H30JTopa, T.6. TpH
BO3/ICHICTBIH TPO30BOTO NIEPEHANPSDKEHUS Pa3pAJHUK MIEPEKPHIBACTCS, & H30JIATOD HET.

3.2 Cnoco0 ycTaHOBKH

JITMHHO-UCKPOBBIE Pa3pSAHMKK TETJIEBOTO THMAa CiyxaT mig 3amutel BJI 6-10 kB ¢
HEHM30JIMPOBAaHHBIMH U C 3aIIMIIEHHBIMHU MPOBOJAMH. B TmocnenHeM ciydae Ha 3alIMIIEHHBINA TPOBOJ
YCTAHABIMBACTCSl TMPOKATBIBAIONINA 3aKMM, a BO3AYIIHBIH TIPOMEXYTOK OOpasyeTcss MeXny
MeTAITHYEeCKOH TpyOKo# 4 (prucyHok /1.1) 1 MpOKaIbIBAIOIINM 3a5KIMOM.

Paspsgaukn mpemHazHadeHsl ans 3amuTel BJI 6-10 kB 0T WMHAYKTHPOBAHHBIX TPO30BBIX
TIepeHanpsHKeHUH, KOTopble cocTaBistioT oT 70% (mpu mpoxoskaernn BJI o oTKpeITOMY MOJIO) 110
100% (nmpu npoxoxaeHnn BJI B ecy) ot o61iero uncia rpo30BbIX MEpeHANPSKEHUH.

ITpu O33 Tok He npeBbimaet 10-20 A, u neTeBol pa3psIHUK ¢ o0mel IMHOM nepexpbitist 80 cM
HCKIJTIOYaeT BOSHUKHOBEHUE CHIIOBOW JYTH.

Jist orpaHndeHust TOKa 2-(a3HOTO 3aMBIKaHMS Ha 3EMIIIO LEJIeCOOOpa3HO YCTAHABIMBATH IO
OJHOMY pa3psiIHHKY Ha OIOpy C uepenoBaHueM a3, HampuMmep, Ha IEpBOH OIOpe pa3psIHUK
ycTaHaBiuBaeTcs Ha a3y A, Ha BTOpoii - Ha a3y B, Ha Tperseii - Ha dazy C u T.1. (pucynok /1.2).

WHaykTHpOBaHHOE Ha JIMHUU I'PO30BOE MEPEHANpPSHKEHUE IMPUBOIUT K MEPEKPBITHIO Pa3psiAHUKOB
Ha pasHBIX (a3ax CoOCeTHHX OIOp W O00pa3oBaHUIO KOHTYypa MeXAy(ha3HOro 3aMbIKaHHS
COIPOBOXKIAIOIIETO TOKA HAa HANpPsDKEHHWE IPOMBIIIIEHHOM 4YacTOThl. B 3TOT KOHTYp BKIIIOUCHBI
COIIPOTHBIICHHUS 3azeMiieHus omop R, (pucyHok [I.2), KOTOpBIE OTPAaHUYMBAIOT TOKU 3aMBIKAHHS,
CIOCOOCTBYsSI WX TallleHWI0 M TpenoTBpaieHuto oTkimoueHus BJI. Takum oOpasom, yBenuyeHue
CONPOTHBIICHUH 3a3€MJICHHMS OIOp MPH pPaccMaTpUBacMOM CHUCTEME 3allUThl OT TPO30BBIX
TIEpeHANPSKEHUHN SIBIISIETCS OJIArONPUSATHBIM (PAaKTOPOM.
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Pucynok /1.2 - Cxema ycTaHOBKH Pa3psITHIKOB HA JINHAX
3.3 OcHOBHBIC TAPAMETPBI H XaPAKTEPUCTHKA

OcHoBHbIe TexHHYeckue xapaktepuctuku PJIUI-10-4-YXJI1 (TY 341430-023-45533350-02)
OAO "HIIO Crtpumep" npusenenst B Tadnuie J1.3. Koncrpykius y3na kpernenuns: PJANIT-10-4-YXJ11
MI03BOJIIET YCTAHABINBAThH €TO Ha IITHIPh WM KPIOK u30isTopa BJI 1 Ha npyrue aneMeHTsl apMaTypsl ¢
3aIIMIIEHHBIMYA U HEM30JIMPOBAHHBIMY MPOBOAMH. J[ITMHHO-UCKPOBBIE Pa3pSIIHUKH:

- IPEJOTBPAIIAIOT MEPEKOT MPOBOJOB (Kak U "mayro3amuTHbIe pora');

- HCKIIOYAIOT JyroBble 3aMbIKaHMA M OTKIIOYEHHsS JIMHWUHM, BO3HHUKAIOIUINE BCIIEICTBUE
WHIYKTUPOBAHHBIX TPO30BBIX MEPEHANPSIKEHUI.

Paspsinubiil anement PJIM, BIosib KOTOPOro pa3BUBAECTCA CKOJIB3SIIUM pa3psil, UMEET [JIMHY, B
HECKOJIBKO Pa3 MPEBBIIIAIONIYIO AIHHY WMITYJIBCHOTO MEPEKPHITHS 3aIUINAEMOT0 M30JIITOpa JIMHUH.
KoHCTpyKkTHBHBIE OCOOCHHOCTH pa3psAgHHKA OoOecrednBaroT Oojiee HU3KOE Pa3psAOHOE HAIPSIKEHUE
IIPA TPO30BOM HMIIyJIbCE IO CPaBHEHWIO C Pa3pAOHBIM HANPSOKEHUEM 3alUIIaeMON H3OJIAIHH.
I'maBHO# ocobenHOCTRIO P/IN siBNIsieTcst TO, YTO BCIEACTBHE OONBIION ITHHBI TPO3OBOTO MEPEKPHITHS
BEPOSITHOCTD YCTAHOBJICHUS! TyT'H KOPOTKOTO 3aMBIKaHMUS MMPAKTUYECKH CBOJAMUTCS K HYJTIO.

Tabnwma /1.3
Texnuueckue xapakrepuctiku PIUI-10-4-YXJT1

Knacc nanpspkenus, kB 10
JlinHa nepeKphITHs 0 OBEPXHOCTH, CM 78
Pa3mep BHEIIHEro HCKPOBOTO MPOMEXKYTKA, CM 2-4
50% uMIynscHOE IPOOMBHOE HalpshkeHue, KB, He Goree 110
Hanpsbxenue koopaunaimu ¢ uzonsitopom HID10-I7, kB* 400
BelepkuBacMoe HapsKeHHE KOMMYTAIHOHHOTO UMITYJIbca, KB 90
BeinepkuBacMoe HapsKEHHAE MPOMBIIIICHHON YacTOThI, KB:
B CYXOM COCTOSIHUH 60
MOJ1 TOXKIEM 50
Tox ramieHus Iyri NpU HOMHHAIIBHOM HAIpsDKEHUU, A 200
BrineprkrBaeMblit IMITyIBCHBIN TOK 8-20 MKC, KA 40

* HawnOonplee HampspkeHWE NPU CTaHAAPTHOM ¢opme mMmyibca 1,2/50 MKe, mpu KOTOpoM olecreuyuBaeTcst
3aIlUTa pa3psAHIKOM H30JIITOpa, Ha3bIBaeTCs ""HAaNpsHKCHUEM KOOPIMHAIH .

4 TpyOuaTsle pa3paIHUKA

Tpybuatsie paspsmauku (PT) mpemHasHadueHBI A 3alIUTHl OT TPO3OBBIX IIE€PEHANPSKCHUN
M30JISIIMN JIMHUH BBICOKOTO HAIPSKEHUS, @ B COBOKYITHOCTH C JPYTMMH armapaTtaMy 3amluThbl - JUIs
3aIIUTHI H30JISIIHH AIIEKTPOOOOPYJOBaHNS TTOACTAHIINN M PACTIPEAETUTEIBLHBIX YCTPONUCTB.

l'amenne myru B PT mpomsBomutest 3a cueT ra3oB, BBIAENSEMBIX NPU HAarpeBe CTEHOK TPYOKH.
TpyOuarsie pa3psIHUKN UMEIOT BEPXHUA M HIDKHAN Tpeaessl oTkimodaeMbix TokoB K3. Ilpu Tokax K3
meHee 200 A TpyOuatbie pa3psOHUKH HE MOTYT MOTacUTh Myry. TpyOdaTeie pa3psIHUKA U CeTeH 6-
10 xB ¢ n3ommpoBaHHOM WM 3a3eMJICHHON 4epe3 AYroracsiuii peakTop HEHTpabio JOKHBI OBITH




BEIOpaHEI 110 ToKaM K3 B COOTBETCTBUU C TPeOOBAHUSIMHU:

- BEpXHHU TpeneN TOKa, oTKIFouaeMoro PT, momkeH OBITH He MEHEe HauOOJBIIETO0 BO3MOYKHOTO
s¢pekTuBHOrO 3Ha4YeHHs Toka 3-(asHoro K3 B jaHHOW TOYKe ceTH (C y4ETOM arepuoIuuecKoit
COCTABJISIONICH);

- HIDKHHUH Tpenen Toka, oTkimouaeMoro PT, momkeH OBITh He 0oJice HAMMEHBIIETO BO3MOXHOTO
3HAYCHUS YCTaHOBHUBIIETOCS Toka JByX(asHoro K3 B maHHOI Touke ceTr (0€3 ydera anepuoandecKon
COCTABJISIONICH).

Ipu BEIOOpE TPYOUATHIX PA3PSAHUKOB CICAYET UMETh B BUAY, YTO JUISI CETH C H30JHMPOBAHHOW HITH
KOMIIEHCUPOBaHHON HeWTpanpio Mmanble Toku O33 racatcs paspsaHukamu. Pa3psaHukyd Ha
HanpspkeHne 6-10 kB oTkimrodaroT eMKocTHBIE TOKH 110 80-90 A.

OcHoBHbIe xapakTepucTuku PT

XapakTepuCTUKH BUHHIUIACTOBBIX TPYOUaThIX paspsOHMKOB IpeAcTaBieHbl B Tabmume /1.4, a Ha
pucynke J[.3 maHbl BOJNIBT - CeKyHAHBIE XapakTepucTHKH PT. BoibT-cekyHIHBIE XapaKTEPUCTHUKU
TpyOUaThIX Pa3psAIHUKOB WHOTJA CHIDKAIOT IOJKIIOYEHHEM IapajuIebHO BHYTPEHHEMY HCKPOBOMY
MIPOMEXYTKY €MKOCTH B BHJE HITBIPEBOTO H30JSITOpa. MHHHMAIBHOE HMITYIbCHOE pa3psaHOe
Hanpspkerne PT 6-10 kB cHmkaercst mpu atoM Ha 15-20%.
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Pucynox /1.3 - 3amuTHBIE XapaKTepUCTHKH TpyOuaTeix paspsaaaukos PTB 6/0,5-4 u PTB 6/2-12
nipu uMItysbee 1,5/40 Mic (oTpunarenbHas MOJISIPHOCTD). BHem M nckpoBoi ipomMexyTok 10 MM

Henmocratku TpyOuaThIX paspsAOHUKOB (KpyTas W HE BCETa CTaOWiIbHAs BOJNBT - CEKYHIHAs
XapaKTepUCTHKA, Hamudue '"cpe30B" HANPSDHKCHUS, BBIXJION pACKallCHHBIX Ta30B) HCKIIOYAIOT
HCIIOJh30BAaHUE WX B Ka4€CTBE OCHOBHOTO CPEICTBA 3aIHTHI JIEKTPooOOpynoBaHus moacTanuit. PT
W3-32  BO3MOXHBIX  "Cpe3oB"  HampsOKCHHS HE  PEKOMCHIYETCS  YCTaHABIMBATh  BOIH3H
ANEKTPOOOOPYIOBAaHUS, HWMECIOIIETO OOMOTKM  (TpaHC(OPMATOPBI CHJIOBEIC U HANPSKCHUSA,
myroracsimue peakTopbl). OHM HaXOAAT TMPUMCHEHHE HA IMOAXOJaX JUHWHA K ITOJCTAHIHSAM, JUIS
3a0IUTHl OCTA0IEHHBIX MO W3O0JAIMH Touek Ha BJI (OoTmenmpHBICE METAJUTMYECKHWE OMOPHI, OIOPHI,
OTPaHUYMBAIONINE TIPOJICTH TEPECEUCHUS C APYTUMHU JUHUSAME, OIOPHI C Pa3beIUHUTCISIMH,
KaOeNbHBIC IEPEXO/Ibl U T.II.).

Tabmuna /1.4
Texanuyeckue xapakTepucTuku BuHUILIACTOBEIX PTB 3A0 "35TO"
IMapamerp PTB 10/0,5-2,5 | PTB 10/2-10
HomuHanbHOe/HanboIbIIIee TOMYCTHMOE HAPsUKeHue, KB 10/12 10/12
[penensl TOka OTKIFOUEHUS, KA:
- HIDKHUI 0,5 2
- BEpXHUHI 25 10
[IpobuBHOE HanpsykeHUe pu ummynbee 1,2/50 mkc, kB, He 6oree
- IpH 2 MKC, 80 80
- HauMeHbIIIee 70 70
[Ipo6uBHOE HanpshxeHue npu yactore 50 ', kB, HE Menee




- B CYXOM COCTOSIHUH, 40 40
- TIOJ] TOXKJIEM 38 38

BriiepxuBaemoe HanpspkeHne uMmmynbca 260/2500 MKC BHeIIHeH
n30JsIMK 0e3 BHEIIHEro HCKPOBOT'O IPOMEXKYTKa, KB, He MeHee:

- B CYyXOM COCTOSIHUH, 63 63
- IOJ] TOXKJIEM 48 48
BriiepxrBaeMblii UMITYIbCHBIN TOK 8/20 MKC, KA, HEe MeHee 20 20
Jnuna, MM, He Ootee 600 555
Macca, kr, He 60Jee 2,1 1,8

BHemHre nmpoMexyTku TpyO4aThiX pa3psiHUKOB 6-10 kB m0/KHBI BEIOMpPATBCS TAaKUMH, YTOOBI
Pa3psAHUKN He cpadaThiBAIM OT KOMMYTAIIMOHHBIX MEPEHAINPSDKEHUH ¢ KpaTHOCTHIO 3,2-3,5 dazHoro
HarpspKkeHusl. BHeEIIHWE MCKpOBBbIE MPOMEXKYTKH JIOJDKHBI OBITh HE MEHee 3HauyeHHi, yKa3aHHBIX B
tabmune J1.5.

Tabmuua [1.5
MuHrMaNbHbIE BHELTHNE TPOMEXKYTKH TPYOUaThIX pa3psiIHUKOB
HomuHansHOe HanpsokeHue cetd, kKB 6 10
MuHNManbHbII BHENTHUN IPOMEXYTOK, MM 10 15

5 3amuTHBIE HCKPOBBIE MPOMEKYTKH

3amutHble UcKpoBbie npoMekyTkH (M) siBisitoTess Hanbosee MpOCThIM armaparoM 3amuTel. OHK
ycTaHaBIuBaroTcsA B3aMeH PT B cxemax 3aliuThl IMHUI ¥ TOACTaHIMN B CIy4asx, KOTAAa OTCYTCTBYIOT
PT ¢ HeoOXOqMMBIM HaIpsKEHUEM U ITpeZeaMy OTKIF0UYaeMbIX TOKOB.

B cersx nHampsbkenumeMm 6-10 xB ¢ m3onmpoBaHHOM WM KOMIEHCHPOBaHHOM Heitpansio HII
1IeNIecO00pa3HO BHITIONHSATH U3 KPYIIIOW CTaIH B BUAE "POTOB", KOTOPHIE COCOOCTBYIOT CaMOTalllEHHIO
nyru ipu Manbix Tokax K3 u mpu O33 (pucynok /[.4). Ha nepessiubix onopax BJI ycranasiuBatoTcs
TaKke OaHa)KHbIE HCKPOBBIE IIPOMEKYTKH.
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Pucynox /1.4 - PoroBo#i MCKpOBO# MPOMEKYTOK JUTS 3aIUTHI ocTaHui u BJI
HanpsbkeHueM 6-10 kB

Jus uckmouenns O33 mpu CIydaiHBIX 3aMBIKaHUSX HCKPOBOTO TPOMEXKYTKA PEKOMEHIyeTCs
YCTaHABIIMBATh JIOTIOJHHUTEIBHBIN ITPOMEXYTOK, BKIIOUCHHBIH IIOCIEIOBATENbHO C POTOBBIM
[IPOMEXYTKOM, MapaljelnbHO OJHOMY W3 MOAJEPKMBAIOMIMX ero wusoiasaropoB. Ha omopax
JIOTIOJTHUTENIBHBIA MMPOMEXKYTOK BBITIONHSETCS B 3a3€MIIIOIIMX CITyCKaX OCHOBHBIX IMPOMEKYTKOB Ha
paccrostauu 1,5-3 M oT nocneanux. Hanndue A0MOIHUTEIFHOTO TPOMEXKYTKA MPAKTUIECKH HE BIHSET
Ha pa3psTHYIO XapakTepucTuky ocHoBHOro UI1 n3-3a Hanu4us KackanoB Ipooosi.

lamenne ayru B cersix HampspkeHHeM 6-10 kB mmeer mecro mpm 3HadeHusx Toka o 300 A.
3amuTHRIE WCKPOBBIE MPOMEXYTKH C pa3psaaHbiM pacctosHueM 30 m 60 MM M JONOJHHATEIBEHBIM
npoMexxyTkoM 15 MM mpu Tokax < 300 A racsaT OTKpBITYIO Ayry 3a Bpemsa < 1,2 c. PexomeHnyemsle
pasmepsl Ul u ux pa3psinHbie HanpspKeHUs npuBeneHsl B Tadbnume J.6. Paspsaaeie Hanpsokenns UIT
U3-3a BIMSHUS aTMOC(hEepHBIX YCIIOBUH UMetoT pazopoc £20%.




Tabnuma /1.6

Pa3MepLI " pa3pAaHbIC HAIPSAKCHUA 3allIUTHBIX UCKPOBBIX IIPOMEIKYTKOB

Homunansnoe Pa3mep ocHOBHBIX Pazmep Pazpsinnoe NmnynscHoe
HarnpsKeHUe B CeTH, HCKPOBBIX JIOTIOJIHUTENBHBIX | HalpshKeHue, paspszHoe
kB IIPOMEKYTKOB, MM | IIPOMEXYTKOB, MM KB,y HanpskeHue, kB
6 40 10 34 + 51 - munyc 53
10 60 15 45 + 66 - MunHyC 68

[Ipu ycranoBke "poroBeix" UII B kauecTBe emuHCTBEHHOTO anmapara 3amuTsl Ha TI1 6-10/0,4 kB
pa3Mep OCHOBHBIX ITPOMEKYTKOB JIOJKEH ObITh CHM)KEH COOTBETCTBEHHO 110 20 1 30 MMm.

NPUJIOKEHHUE E
PACUYET YMCJIA TPO30BbIX OTKJIIOYEHMI BJI 6-10 kB

1 B Hacrosimux Y Ka3aHUSAX MPUHATA YOPOIIEHHAS] METOANKA OLEHKH YUCJIa OTKIo9ennii BJI
6-10 kB u3-3a rpo30BHIX MEpPEHANPSKECHIH. BepOSTHOCTH TOKOB, BBI3BIBAIOIINX ITEPEKPBHITHE H30IISIIHH
BJI, paccunTthIBaeTCs MO pacnupeieNIeHUI0 MEPBBIX UMITYJIbCOB TOKA pa3psiioB MoJiHUU. [lpu saToM ams
OTIPENICIICHUS] BEPOSTHOCTH TPEBBIIICHUAS AMIUTATYABI TOKAa MOJHHH (I TIEPBBIX HMITYJIBCOB)
HCHOB3yeTcs hopMmyIa:

Pim = exp(-0,041,,);

PacueTsl MO3BOJNIAIOT ENaTh CPABHEHUE U OMPEICIATh COCOOBI TOBBIIEHHUS Tpo3oymopHocTd BJI
Pa3IUYHBIX KOHCTPYKIIMM.

2 B kavecrBe HCXOQHOH WH(OpPMANMH UIsi TPOBEJAEHHS] PACYETOB HCHOJIL3YHOTCS
MPOTSHDKEHHOCTh JIMHWUM M €€ TCOMCETPHYCCKHE IapaMeTphl (BOJIHOBOE COIPOTUBIICHUEC U
KO3 (PHUIIMEHTHI CBSI3U MPOBOJIOB).

I'eomeTprueckoe BOJHOBOE COMPOTUBIICHUE (0€3 KOPOHBI) OJAUMHOYHOTO MPOBOJA PACCUUTHIBACTCS
o hopmyie:

Z] Ir — GOIn(Zth/p),
hep = h — 2/3f,
TJIe P - paanyc IpoBoJa, M;

hep — cpenHsis BEICOTa OBECA IPOBOAIA HAM 3EMIICH, M;

h — BBICOTa TIO/IBECA TIPOBO/IA HA OTIOPE, M;

f — crpema mpoBeca mpoBoa, M.

[lpu orcyTcTBMM WHGpOpPMANMKA O CTpEJE MpPOBEca OHA OIPENENIeTCS Yepe3 HOPMHUPOBAHHEIN
HAMMEHBIIUI radapuT MEXy HHXKHUM IPOBOJIOM U 3emMiteit N

f=hg -hn
rme hl, - BbICOTa MoBeca HIKHETO MpoBoa Ha orope (st BJI 6-10 kB oHa pasaa 7-9 m).

B3zanMHoe BosHOBOE colpoTuBieHue (0e3 ydeTa BIUSHUSA UMITYJIbCHONH KOPOHBI) MEXIY MPOBOJOM

1 1 3epKanbHBIM OTOOpKEHNEM IPOBOAA 2 PACCUUTHIBaeTCs 0 (opmyre:

Z1, = 60In(Ds2/d1y),
rne Dy, — paccrosiHre Mexay mpoBoJioM | M 3epKalbHBIM OTOOpaXEHHEM IPOBOAA 2 OTHOCHUTEIBHO
3€MHO TOBEPXHOCTH, M;

d1, — paccTostHUE MeXIy poBoAamMHu 1 1 2, M.

Bce reomeTrpuueckue pazMepbl ONpeAesoTCs [0 CpeJHeN BbICOTE IPOBOOB HaJl 3eMJIeH.

I'eomerpruecknii K03 GHUIMEHT CBA3M MPOBOJIOB | M 2 paccUUTHIBAETCs 1O (hopMyIIe:

Kior = lelzllr = [In(Dlzldlz)]/In(thp/p),

IlonmpaBka Ha KOpOHY Al BOMHOBBIX compoTuBieHuil Ha BJI 6-10 kB npunumaercsa pasnoi 0,9.
Toraa BoJIHOBOE CONMPOTHBIIEHUE OJANHOYHOTO MPOBOAA U KOI(D(DHUIIMEHT CBSI3U MEX/1y MpoBojgaMu | u
2 BJI ¢ yueToM UMIyJIbCHOM KOPOHBI PACCUUTHIBAIOTCS 10 (hOpMyIiam:

211 =097,
Kok = Z12/Z11 = Ki2:/0,9.

3 Pacuer uyuciaa rpo3oBbix oTkKI0YeHunid Ha BJI 6-10 kB Ha :Kejie300€TOHHBIX ONOpax
OCYHIECTBJIACTCH B C/IeAYIOLIei M0CIe]0BATEIbHOCTH:

3.1 BJI 6-10 kB pabotatoT B pexuMe C U30JMPOBAHHOW MM KOMIIEHCUPOBAHHON HEHTpasbio,



no3toMy O33 omacHOCTM HE NPEeACTaBIAOT, T.K. Bo3HHKaromas npu O33 myra toka K3 racher.
I'pozoBbie otkimouenus BJI 6-10 kB ummetor mecto mpu 2-¢a3HbIX WM 3-(a3HBIX HEPEKPBITHIX
H30JISLIHUN.

[Mpruunoii otkmouenuii BJI 6-10 kB siBisrorest [IYM B uHUIO, a Takke OJIM3KUE yaapbl MOJIHUH B
3eMJITIO, BBI3BIBAIOIINE HHAYKTHPOBAHHbBIE MTepeHanpshkeHus Ha mpoBoaax BJI. Obree unciio rpo3oBbIX
otkitoueHuit BJI coctaBur:

Nr = Niym + nI/IH}:[l
rze: N, - yIelbHOe Yucio rpo3oBbIX oTkaroueHuil BJI gmunoit 100 kM 3a rog npu 100 rpo3oBeIX yacax
B TOJy.
3.2 Yucno rpo3oBeix otkimoueHuit BJI Hanpsokernem 6-10 kB Ha Kenme300€TOHHBIX OMOpax OT
ITYM cknagpIBaeTcs U3 OTKJIIOYEHUH OT yIapOB B OMOPHI M IPOBO/IA B MIPOJIETE:
Nrrym = Non + Npp.
Yucno ynapoB B oropy orpeaensercs mo Gopmyre:
Nox = Ny,
rze h,, - BBICOTA OIIOPEI;

lyp - AMMHA poJieTa;

N, - obmiee uucio ynapos B nuaHI0 arHOH 100 kM nipu 100 9 rpo30BOi AESTEIHHOCTH.

Bemnunna N, paccunTeiBaeTcs 1o Gpopmyiie

Ny, = 4hep.

3.3 Ilpu pacuere ymcna OTKIIOYEHUIH OT yIapoB B OIOPHI IPHUHHUMAETCS, YTO HM3-3a HU3KOTO
Pa3psAAHOTO HANpsDKEHUST PU JTI000M yrape MOJHUHM HEepPEKpPBIBACTCSI M30JIAIUS OfHOHM U3 ¢a3. s
3TOTO JOCTATOYHO TOKA MOJIHHUH BBIIIE YPOBHS IPO30YIOPHOCTH:

lha = 2U50%/an,
rre Usgy, - nmmynscHOE 50%-Hoe paspsiagHoe HarpspkeHue (a3Hoil H30ISIUN Ha OTIOPE;

Zp - BOJTHOBOE CONPOTHBIIEHUE NIPOBOJIA IMHUHU C Y4E€TOM KOPOHBI.

INoce nepekpriTus (asza padoTaeT Kak 3a3eMiIeHHBIA Tpoc. OTkioucHus BJI Hanpsbkenuem 6-10
KB BO3MOXXHBI IIpH TOKE MOJHHH |,p, ZOCTAaTOUHOM U1l OOPATHOTO MEPEKPHITHS Ha HEMOBPEKACHHbIC
¢as3pl. B pacuerax nomyckaercs mpeHeOpedb MajeHHEM HallpsKEHUS Ha MHIYKTUBHOCTH ONOPHI U
pabounm HampspkeHHeM. [Ipy 5TOM TOK MOJIHUH TOJDKEH OBITH OOIbIIIe, YeM:

L2 = Usow(Rs + 0,5Z,,,)/(1 - K12)(R.0,5Z,p),
rre R, - conmpoTuBieHue 3a3eMICHNS OMOPBHI;

K1z - K03 durmeHT cBsa3u ¢ yaeToM KOPOHBI MEXIy TOpaXeHHOH (a3oit u Hanbonee yaaaeHHOH OT
Hee (azoii.

JlanpHeiimee BO3pacTaHWe TOKA MOJHUH IO BETUYUHEI |,; IPUBOANUT K 0OpaTHOMY MEPEKPBITHIO HA
TpeThio (pa3y IMHUN IPH TOKE

Ly = Usges[Rs + 0,25Z,,5(1 + Ki2))/(1 - Ki2:3)(R,0,25Z,,,)(1 + Kyo),
rae Kips = (Zis + Zog)l (Zup + Z12) - K03bOUIMEHT CBA3HM IBYX paHEe NEPEKPHITHIX (a3, COeTHHEHHBIX
TapauIeNbHoO, C TpeTher (ha3oi.

VaenpHOe uncno rpo3oBbix oTkiIoueHHi Ha 100 kM 1 100 rpo30BEIX 4acoB OT yIapoB B OMOPY
paccuuThIBaeTCs Mo hopmyIie:

Non = Noa[ (P12 = P123)M12 + Praani2(2 nuo),
rne N, - 9MCII0 y1apoB MOJHUY B OTIOPHI JINHUY,

Pio m Pis3 - BeposSTHOCTH COOTBETCTBEHHO JABYX(a3HBIX W Tpex(asHBIX MEpeKpPHITHI,
OIIPEEIIAEMBIX BEPOSITHOCTSIMHU COOTBETCTBYIOINX TOKOB:

P12 = exp(-0,04l,,); P123 = exp(-0,04l,3);

MN12 - BEPOSATHOCTH IEpexo/ia NUMITYJIbCHOTO TEPEKPBITHS B YTy TOKa IIPOMBIIIJICHHON 4acTOTHI Ha
BYX (azax;

BeposTHOCTD ycTaHOBJIEHHS XOTS ObI OMHOW AyrH Ipu 3-(ha3sHOM IEePEKPHITHH COCTABIISCT:

N123=N1.2(2 - N12)-

Bo3HNKHOBEHHE CHIIOBOI Ayru MpoMblIeHHON 9acToThl (K3) mocie MMIylbCHOTO MepeKpBITHS
3aBUCHT OT JJIMHBI ITyTH paspsiia U pabodero HampsKeHHsI.

Jii KOMOWHMpPOBAaHHOW M30SIIMU (M30JITOPHI + JEpeBSHHAs MM IOJMMEpHas TpaBepca)
BEPOSITHOCTh BO3HMKHOBEHU K3 1mocie MIyIbCHOTO MepeKphITHS N30JIUH ABYX (a3 onpeesercs
o popmyme:

N1z = (1,6U,/ (s - 6))0,01,
rae Uy, - Haubonblee JJIMTENBHO AOMYCTUMOE JIMHEHHOE HANPSKEHHE, KB, g4,

lpasp - CyMMapHas JUIMHA IyTH paspsjia Mex1y NPOBOAaMH JBYX (a3, M.

Ha BJI co mreipeBbiMu u3onsTopamMu K3 BO3HHKAET, €CIM B MOMEHT WUMITYJIECHOTO MTEPEKPBITHS
3HaUYeHWE TpajieHTa HANpsDKEHWS Ha pa3psiiHOM IpOMeXxyTke coctaBmser 14 xB/Mm u Oomee.
Kpurnueckas aza 1151 cuayconpl pabodero HanpspKEHHE ONpeaeisIeTcs Tak:



Qgp = arcsin (10/[U g/ 1asp))-

JUisi  IOTBIPEBBIX HW30JIATOPOB BEPOSITHOCTH IEPEXoJila HUMITYJbCHOTO TEPEKPBITHS B OYTy
MIPOMBIIIUIEHHOM YaCTOTHI PaCCYMTHIBAETCS 10 (hopMyIie:

Ni2 = (900 - (pr)/90°.

3.4 Tlpu ymape MOJHHUU B CEpeAMHY MPOJETa B ONOpe MpOTeKaeT MeHee 1/2 Toka MOIJHUU.
Hanpsbxenue Ha H30JISIIMK OMOPBI ONpeessieTcst o popmylie:

U50% = IM4R3(1 - KlZ)anlz(R3 + an)-
[Nepexpritue ¢ BepositHocThio Py = exp(-0,041,,4) nponzoiiner npu TOke MOJIHUU:

It = 2Us006(R; + Z,,p)/R.Z,p(1 - Kpp).
BeposTHOCTD MepeKphITHS N30JISIIMU HA OJHOW M3 OJIMKAMIIKMX JBYX ONOpP paBHA Py

_ USO% (0’ 5Zrlp + Rs)
0,52, (1K, )

Yucino rpo30BbIX OTKIYEHUH OT yIapOB B IIPOJIET COCTABUT:

n, = NBn(l - 4h0n/anon)P4n12(2 - an)'

IlonHoe yaensHOE yncio orkiatoueHuii BJI ot ITYM B onops! 1 nposer:

Nayse = Noaf4Non[(P12 — P123)M12 + P123N12(2 - N12)Lpon + (1 — 4Non/Lipon) Pan1,2(2 - N1.2)}
rre Ny, - uncio yaapoB moiaauu B B,

Pi» u Pi23 - BEpOATHOCTM aMIUIUTYyZ, TOKOB MOJIHUM, HPUBOSIINX, COOTBETCTBEHHO, K
IBYX(ha3HbIM U TpeX(Pa3HbIM EPEKPBITHSIM,

MN12 - BEPOSATHOCTH IEpexo/ia UMITYJIbCHOTO HEPEKPBITHS B YTy TOKa IIPOMBIIIJIEHHON 4acTOTHI Ha
IBYX (azax.

[IpuBeneHHbIE pacyEeTHbIE 3HA4YEHHsS TPO30BbIX OTKIOYeHHH BJI He yuyuThIBalOT CiiydaeB
yIepKaHus JIMHIK B paboyeM COCTOSIHUM BeiesicTBre neiictBust yerpoiicts ATIB. Tlpu yuere neiicTBus
ATIB 4HCIO OTKa30B OT TPO30BBIX IMepeHANpshKeHUI Koppektupyercs koddduumentoM (1 - Bang)
(B ans - BepositHOCTH yenerrnoro AIIB, panas s BJI 6-10 kB - 0,5).

3.5 ManykTrpoBaHHBIE HANPSDKEHWS BO3HHUKAIOT OJHOBPEMEHHO Ha Bcex (pazax. VX 3HadeHuHs
MIPOITOPLIMOHATBHBI CPEIHMM BBICOTaM IOJIBECa MPOBOIOB (a3 Hax 3emiteil. [Ipn oanHAaKOBBIX BBICOTAX
PaBHOBEPOSITHO MEpeKpbITHE Ha 0001 n3 (a3. [lepekpriTie Mexay(hazHON U30JISLUU 3aTPYIHEHO 10
TIEPEKPBITHS OAHON U3 (pa3 Ha 3eMITro.

B pacuere Ha 100 k™ A 1 100 9 TPO30BOI EATETHHOCTH YISIBHOE YUCIIO TIEPEHATPSHKCHUHN B
3aBHCHUMOCTH OT aMIUIATYIBI U, onipenensercs hopMyi oif:

Uiz = [100500exp(-Uyin/ 250) )/ U e

3HayeHUsT TEPEHANPSHKEHUH, MPH KOTOPBIX BO3MOXKHHEI 2-(hasHbie M 3-(ha3HBIe MEpPEeKpPHITHSA,

JIOJDKHBI IMETh 3HAYCHUS:

:U50%(0152np+R3) . :USO%[an(1+K12)/4+R3)
052, (1-Kpp) MY Z (LK) (A-K ) /4
rie Kyp = %  Kipg = —?3 :?3
np np 12

an - BOJTHOBOC COIIPOTUBJICHUC OAHOT'O TPOBOJAa C YUYCTOM BJIMSAHUA I/IMHyHLCHOI;‘I KOPOHBI.
Y,HCJ'H)HOC YUCJIO T'PO30BBLIX OTKIIOYECHUH JIMHUM OT UHAYKTUPOBAHHBIX HepeHaHpﬂ)KeHI/Iﬁ
paccuuThIBaeTCs Mo popmyJie:
nm-m = (NMH;LZ - NI/IHI[3)T]1,2 + Nm—m3(2 - ﬂl,z)]ﬂl,z.
3meck M1z - KOIQQUIMEHT Tmepexoja HMITYJIbCHOTO TIEPEKPBITHUS OT HMHAYKTHPOBAHHBIX
NepeHanpsHKEHUH B IyT'y TOKa HPOMBIIUICHHOW 4acTOThI Ha ABYX (ha3ax.

4 OneHka 4ucia rpo3oBbix oTkia04ennii BJI 6-10 kB nHa nepeBsiHHBIX onopax

BJI Ha nepeBAHHBIX OMOpax HE OTKJIIOYAIOTCS OT MHAYKTUPOBAHHBIX TIEPEHANPSKEHUH, BBI3BAHHBIX
ONMM3KUMH ~ yAapaMH MOJHMHM B 3eMJI0. VIHIyKTHpOBaHHBIE TIEPEHANPSKEHUS BO3HHUKAIOT
OIHOBPEMEHHO Ha Bcex mnpoBogax BJI u paBHOW BennuuHOH. Pa3nnume BO3MOMXKHO HM3-32 BBICOTHI
mozBeca MpoBoxoB. IlosToMy MexIydasHas W30IALMS HE TOABEpraercs  BO3ZICHCTBHIO
WHIYKTHUPOBaHHBIX NepeHanpsbkeHuil. Beneacrsue storo ans BJI Ha nepeBsSHHBIX onopax, y KOTOPBIX
M30MAIMSA  HA 3€MJII0  3HAYMTENBHO BBIIE MEXAy(hasHOH  HM30MALNH, WHIYKTHPOBAHHBIE
TIepeHANPSKEHHS HE PE/ICTABISIOT OIAaCHOCTH.

I'po30oBBIE OTKIIIOUEHUS BBI3BIBAIOTCS MpsAMBIMHU yaapamu MoiHuu B BJI. Ha BJI ¢ pepeBsiHHBIMU
OropaMy M3-3a HEOOJBIIOW AJMHBI HPOJETOB W CTPEN IIPOBEca IMPOBOJOB MOXKHO IpeHEeOpedh
BEPOSATHOCTBIO MOPAKEHHSI MOJIHUEN OMOPBI IO CPABHEHUIO C BEPOSTHOCTHIO MOPAKEHUSI TIPOBOJAA, T.€.



npuHATE Ny, = Ny, e Ny, - oOmee uucino ynapoB B JIMHHIO, ompesenseMoe 1o Qopmyne c
UCIIOJIb30BAaHUEM CPENHEH BBICOTHI OBEca BepXHero mpoBoaa: Ny, = 4hg,.

[epexprite wm3omsaiuu Ha BJI ¢ AepeBIHHBIMH OMOpPaMH IMPOUCXOIUT, KaK MPABIIO, MEKITY
MIPOBOJIaMU COCEIHUX (a3 Ha OIope MO JIEPEBSIHHOM TpaBepce M IBYM HU30JIATOpaM, a IIPH TaTbHEHIIIeM
HapacTaHUU TOKa MOJHHU TICPEKPBIBACTCS OIIOPa HA 3EMITIO.

Kputnueckoe 3HaueHHWe TOKa MOJHHU (YPOBCHb TPO3OYIIOPHOCTH) TMPH yAape B IPOBOJ
OTpeeNsaeTCs Kak

_ 2U500,
Kp '
(1_ KlZ)an

rae Zy, U Kip - BOIHOBOE CONPOTHBIIEHHE NMPOBOAA M KO3(DOHIMEHT CBA3M JBYX NPOBOIOB C y4ETOM
MMITyJAbCHOIl KOpPOHBI MPH HANPSHKEHUM HAa MOPAKEHHOM MPOBOAE, KOTOPOE COOTBETCTBYET
BO3HMKHOBEHHIO MEPEKPHITHS MEeXIy(]pazHOoH KOMOMHNPOBAHHON N3OSN,

3HaveHune Toka |, onpesenser BeposaTHOCTh P'Kp = exp(-0,04l,y).

BeposTHOCTh 1M mepexoja MepeKphITUS B CHIOBYIO AYTY, T.€. BEPOSITHOCTh OTKJIIOYEHHS JIMHUH,

OLIEHMBAETCA 110 cpefHel paboueil HanpsKeHHOCTH Ep,, KB/M BIOJIb IyTH paspaia lpasp:
Eep = Ul |,

rae lpwpy - CyMMapHas JIMHA IyTH pa3psaa MexIy MpoBojaMu JByX (a3 Ho JBYM H30JATOpaM U
Y4acTKy I10 IEPEBY.

3HayeHue BepOSTHOCTH 1| BBIYUCIIETCS 10 hopMyIie

n = (1,6E, - 6)0,01.

Ecnu n mo ¢opmyne momy4daercst Menbie 0,1 nnu Gosbire 0,9, To B pacuerax NpUHUMAIOTCS TH
MpeeIbHbIE 3HAUCHHUS.

VaensHoe uncno oTkiarodeHuil BJI Ha nepeBAHHBIX ONOpax ONpeAemseTcs Kak:

nnyM = NBﬂlxpn .

MNPUJIOKEHMUE K
CIIOCOBBI ITIOBBIINEHUA I'PO30YIIOPHOCTMU BJI 6-10 xB

Ha ocobo mopaxaembrix MomaHMer ydactkax Tpaccel BJI 6-10 kB pexomeHmyeTcs OTAETbHEBIE
JIEPEBSHHBIE CTOMKHM 3aIlMILATh OT pacuieruienust npu [IYM myHTUpoBaHHMEM BEPXHEW 4acTH CTOEK
METATMYECKAM CITyCKOM M YCTaHOBKOM OaHAaXel M3 CTaJbHOM ITPOBOJIOKH Ha HIDKHHME YacTH CTOEK
mo pucyHok JK.l. VkazaHHas 3amuTa IO3BOJSIET COXPAaHHWThH JIOCTATOYHYIO H3OJLIIHIO HA 3EMIIIO,
YTOOBI IPEIOTBPATHTH TPO30BBIE MEPEKPHITHS TIPH HHAYKTUPOBAHHBIX TTEPEHATIPSKCHUSX.

I'pozoymoprocts BJI 6-10 kB Ha xeme300eTOHHBIX WM JICPEBSHHBIX OIOPAX TIOBBIIIACTCS
MIpUMEHEHNEM ''CXeMbl C 3aluTHBIM mpoBojoM" (pucyHok JK.2). M3omstop BepxHero mpoBozaa
LIYHTUpPYeTCsS MCKPOBBIM npoMexyTkoM (st BJI 10 kB on paBen 12 cm) u mpoBoz paboTaer Kak
"rpo3o3amuTHEIA Tpoc". HukHue mpoBoja KpemsTcs Ha U30JSLUOHHBIX TpaBepcax. 3allUuTHBIA yroi
JoJkeH ObITh < 30°.

Ha nepeBsiHHBIX omopax 3a3eMIISIIOIINH CITyCK OT INTBIPS M30JIITOpa BEPXHEro IPOBOJA HA YPOBHE
TpaBepChl OTBOIUTCS OT CTOJIOA ISl YCHIICHHS U30JISIMN MEXy CIIyCKOM M ITPOBOJIAMH Ha TpaBepce.

3a3eMIISIONINN CITyCK JOJDKEH UMETh pa3pbiB 15 ¢cM Ha BeICOTE 4 M OT 3eMiIH. JepeBsHHbIE ONOPBHI,
3aIlIMIICHHBIE TaKUM 00pa3oM, pa3MEIIaloTCs HE pexe, 4YeM uepe3 Kaxable 2-3 Omopel M HX
CONPOTHUBIICHHE 3a3eMJICHHS JOJKHO ObITh He Bbiiie 20 OM.

[loBbIIeHNE HANEKHOCTH 3allUTHl  OT TPO30BBIX mnepeHanpsokennid BJI 6-10 kB ¢
KeJ1e300€TOHHBIMU OTIOPaMHU JJOCTUTAETCs] YCHICHHEM NMPOYHOCTH M3ousiuu. Hanpumep, npuMeHeHne
H30JIAIMOHHBIX TPAaBEPC 3HAUUTEIBHO CHUYKAET KOJIMUYECTBO TPO3OBBIX OTKIIFOYECHHUH.

IIpumeHeHne onop U3 OOJIETUYCHHBIX JKENIE300C€TOHHBIX KOHCTPYKIMH C TIOTMMEPHBIMH TpaBepcaMu
- n3onsTopamu (pucyHok JK.3) amuHoi n3omsmuonHbIX yyactkoB 0,33; 0,4 u 0,5 M o6ecnieunBaet 50%-
HOE UMITYJIBCHOE Pa3psSAHOE HAIPSDKEHNE COOTBETCTBEHHO 215; 260 u 325 xB.

Pacuernas rpo3zoymoprocts BJI ¢ Takumu omopamu Beiie, yem y TpaauiuonHsix BJI 6-10 kB, gTo
JOCTUTAETCS] YCHJIEHHEM H30JIMM W YMEHBIICHHEM BEpPOSTHOCTH BO3HHMKHOBeHMA K3 mocre
rpo30BOTO TepeKkprITHs. MHaykTHpoBaHHBIE mepeHanpspkeHns Ha BJI 6-10 kB, mpaktimdecku, He
npeBocxomaT BenmauHb! 300 kB. TTostomy mist BJI ¢ ummynbcHBIM ypoBHEM (aznoit m3omstiun 300 kB
1 BBIIIE HHAYKTHPOBAHHBIC TIEPEHATIPSKCHUS HE OIaCHBI.

Jlunans ¢ TpaBepcamu-u3onsTopamu muHOH 0,4-0,5 M UMeeT H30IAIII0, VST KOTOPOH MPaKTHIECKH
0e30macHbl ~WHAYKTHPOBAHHBIE IIEPEHANPSDKEHHWS W TO3TOMY HE TpeOyeT 3amMThl  OT
WMHIYKTUPOBAHHBIX TPO30BBIX ITEPEHAIIPSKCHUH.
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Pucynox XK.1 - 3ammra nepeBSHHBIX OMOp OT pacuieruieHus mpu [TYM:
1 - MeTayumyeckuii ciryck & 6-8 mwm; 2 - MeTaiutnueckue Oannaxu (3-4 BUTKA) U3 CTATLHOM
MIPOBOJIOKU
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Pucynox .2 - JlepeBsHHBIC HITH Pucynox XK.3 - Onopa u3 xene300eTOHHBIX
xkemne3o0erornsie onopsl BJI 10 kB ¢ KOHCTPYKIHH C MTOTMMEPHBIMU TPaBepCaMU-
H30JISILUOHHOM TPaBEPCOM U 3aILUTHBIM M30JISTOPaMHu:
MIPOBOJIOM 1 - nonumepHBIi U30IATOP; 2 - MEeTaJTHYECKast

TpaBepca; 3 - onopa

Jus 3amutel BJI ¢ HeM30MMpOBaHHBIMU ITIPOBOJAMHU OT TPO3OBBIX IEPEHANPSHKEHHH MaccoBast
YCTaHOBKA amIapaToB 3alllUTHl MapaJUIebHO H30JSTOpaM HE PEKOMEHIYETCs, TaK KakK TPH 3TOM
CO3/IAIOTCS YCIOBHS ISl JOMOJHUTEIBHBIX OTKIIOYEHHH BCJIEJCTBHE IIOBPEXACHUH W OTKa30B
anmnapaToB 3alIMThl B pe3yJIbTaTe BO3ACHCTBIS IPO30BBIX NEPEHANPSIKEHNH ¢ OOIBIINMH TOKaMH.

Ha BJI3 6-10 kB rpo3oBoe nepekpriTe NPUBOAUT K MOBPEXKICHUIO M30JSAILUN U KU NIPOBOJIOB,
TaK Kak oOpasylomasics BCJeI 3a TPO30BBIM MEPEKPHITUEM 3JEKTPUYECKas Jyra HE MOXKET
nepeMeniaThCsl BJ0Jb U30JIITUKU TpoBo10B. [Ipu oTcyrcTBuu P/IU 3amuTa npoBOIOB OT MOBPEKICHUIA
JYrod BO3MOXXHAa MOCPEICTBOM YCTaHOBKHM Ha Kaxaoil omope BJI3 mexmydasHbIX HCKpOBBIX
NPOMEXKYTKOB, 00pazyeMbix "3amuTHbeiMH poramu" (pucyHok XK.4). HckpoBble NpPOMEXYTKH



YCTaHABIIMBAIOTCS HA BCeX (ha3ax M OMopax.
Jns otBoma ayru ot mpoBonoB BJI3 ¢ MeraqmMyeckMMM TpaBepcaMM IIPU PACCTOSHUHM MEXIY
nposojamu 6oiiee 600 MM peKoMeHyeTCs IPUMEHATh YCTPOICTBO, ToKa3aHHOE Ha pucyHke JK.5.
[MpmeHeHne "3amUTHBIX poroB" B ciy4yae MX cpabaThlBaHHMsS NPUBOJWT K OTKItoueHHio BJI,
TEPMHUYECKOMY U JJIEKTPOJMHAMHYECKOMY BO3JICHCTBHIO Ha 00OpYyIOBaHHWE W3-32 IIPOTEKAHUS
GonpmMx TOKOB Mexaydaznoro K3, a Ttaxke oOropaHuio "3amUTHBIX poroB", 4Tto TpeOyeT X
NEepUOTUIECKOM 3aMEHBI.

a) BUJ COOKY 0) BuA cBEpXY (ITOKA3aHbI JIBa TIPOBOIA)

Pucynox JK.4 - 3amura BJI3 6-10 kB ¢ AByXCTOpOHHMM MUTAHUEM OT JYrOBBIX MOBPEXKICHUH C
HCIOJIb30BAHUEM "3alIUTHBIX POTOB'":
1 - npoBoz; 2 - M30IAIKSA IPOBOJA; 3 - H30JITOP; 4 - TpaBepca; 5 - MPOKAIBIBAIOIMINI 3aK1M;
6 - cnupanb (aTFOMHHUEBBI TPOBOA); 7 - "3aUTHBIN por'; 8 - rpo30BOE IEepeKphITHE

50-130

Pucynox XK.5 - MickpoBbie TpOMEXYTKH Ha OTIOpE ¢ METAJUINIECKON TpaBepcoit /uis 3amutsl BJI3
6-10 kB oT ayroBBIX MOBPEXKICHNH NP PACCTOSTHUHM MEXIY IPOBOIaMH Ha orope 6ostee 0,6 M

3amuty mpoBoaoB BJI3 6-10 kB oT nmepekoros BO3MOXHO OJJHOBPEMEHHO BBITIOIIHUTD C 3aIIUTOH
JUHAN OT TPO30BBIX IepeHanpspkeHUH Ha npuHnune nevcreus P/ (cm. mpunoxenuwe /1) mpum
MIPUMEHEHNH YCUJICHHBIX TPEXCIOWHBIX 3aIlUIEHHBIX MPOBOAOB (pucyHok JK.6).

Ha paccrosnun L = 300 MM OT KOHIA MeTaIM4Yeckoil oOBsi3km 6 kperuteHus nposoga 1 k
M30JIITOPY 3 YCTAaHABIMBACTCS INMPOKAIBIBAIOIIMK 3aXuM S, momimodaeMblii kK mposoxy 1. Ilpm
TIepeHaNpPSHKEHUN TIEPEKPBIBACTCSI M30JIATOP 3 M IPOMCXOAUT CKOJIB3SIINMA pas3psi 8 10 MOBEPXHOCTH
M30JIMpOBaHHOTO 1poBoa 1. OnmopHas Touka Jyr'M HaXOJUTCS Ha MPOKAJIBIBAIOIIEM 3aKHMeE 5, a He Ha
npoBoze. M3-3a  yBENIMYEHHOTO pa3psiHOTO PACCTOSHHUS  CHIDKAETCA TaKKe BEpOSITHOCTh
BO3HUKHOBeHHA K3.

\ 300 goo 6 300
=

Pucynok 7K.6 - 3amuTa BJI3 oT mepexoros npoBoioB MpHU TPO30BBIX MEPEKPHITUAX
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