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BBEOEHUE

HacToawuin TexHU4ecknin KogeKkCc YCTaHOBMBLUENCA MNpakTuku (Oa-
nee — TKI) npumeHsaeTcsa ons Bcex BUOOB 34aHWUNA, COOPYXXEHU Hesa-
BUCMMO OT BEOMCTBEHHOW NPUHAANEXHOCTU U OPMbl COOCTBEHHOCTMW.
Momumo Hactosiwero TKI Ha 3g4aHMa 1 COOpY>KEeHUSA CReuManbHOro Ha-
3Ha4YeHMs pPacnpoCTPaHAKTCA ENCTBYIOLLNE TEXHUYECKME HOPMATMBHbIE
npaBOBbIE aKTbI.

KpuTepun npoeKkTMpOBaHUsi, YCTaHOBKM W oODBecneyYeHuss mep Morl-
HMe3awmnTbl paccmaTtpusatoTca HacToawmum TKI B yeTbipex oTaenbHbIX
rpynnax:

1) Mepbl 3aWmTbl C UENbI0 CHMXEHUS. (OU3UYECKOTO MOBPEXAEHNUS U
OMacHOCTW AN XU3HK nogen B 3gaHum [3];

2) Mepbl 3aLMTbl C LEMbI0 CHUXEHNS MOBPEXAEHNS 3NEKTPUYECKMX U
3NEKTPOHHbLIX CUCTEM B 3aaHuu [4];

3) Mepbl 3aWnTbI C LIENbIO CHWKEHUS PM3NYeCcKoro NoBpEXAEHNS 1 Mo-
JIOMKM CUCTEM 3HEPrOoCHadXeHUs1 B 34aHUN (B OCHOBHOM JTIMHUW 3IEKTPO-
nepegayv u nMHUK cBs3n) [5];

4) mepbl 3aWMUThl C LENbI CHMKEHUS MOBPEXAEHUS AreKTpoobopyao-
BaHWS SMEKTPUYECKMX CTaHUMI, NOACTAHLMIN M BO3AYLUHBIX JIMHUA 3nek-
Tponepegayu.

HeobxoaMmocTb M Mepbl MOMHME3aWUTbl OOMKHbI OMNpeaensaTbes
nocne oueHkn pucka R. Mepbl MonHMe3aWwnTbl OMKHbI obecneynBaTb
YMeHbLLEHNe pacxonoB Ha ee MPOEKTUPOBaHME U BbINOMHEHNE.
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TEXHUYECKUA KOOEKC YCTAHOBMBLUENCSA
MPAKTUKU

MONHUE3ALLUUTA 3OAHUWA, COOPYXXEHUN
N UHXEHEPHbIX KOMMYHUKALWUU

MANAHKAAXOBA BY[ObIHKAY, 36YOJABAHHSAY
| IHKbIHEPHbIX KAMYHIKALUbIA

Lightning protection of buildings; constructions and
engineering aquipment

OaTta BBegeHus 2011-11-01

1 ObnacTb NpMMeHeHus

Hacrtosawwmin TKIM pernameHTrpyer TpeboBaHMA K yCTpOMCTBAM MOJI-
HMe3alWnTbl NPU NPOEKTUPOBAHUN, PEKOHCTPYKLUW, PEMOHTE 30aHUA 1
COOPYXXEHWUI PasfMYHOro Ha3HaYeHNs1 N NOABOAMMbBIX K HAM MHXEHEPHbIX
KOMMYHMKaLMA.

HacTosawwmn TKI npumeHseTcs npu:

a) NPOEeKTUpPOBaHWM, YCTAHOBKE; MPOBEPKE M TEXHUYECKOM 0BCnyxmBa-
HUKM cucteM MonHuesawmTel (CM3) ang 3gaHun (coopyxeHuin) 6e3 orpa-
HUYEHUS BbICOTbI;

6) npoektnpoBaHum CM3 Haxogsawmxcs BHYTPWU 30aHWIA YCTaHOBOK,
npubopos, ob6opyaoBaHus;

B) YCTAHOBMNEHUM MEp 3alUyTbl OT NOPaXEHWUsI NOAEN MEKTPUYECKUM
TOKOM U3-3a Hanpsi>KeHUs NPUKOCHOBEHNS W LUAroBOro HanpsihXeHwus;

r) npoekTmpoBaHun CM3 anekTpnyeckux CTaHUuiA, MOACTaHUMA 1 BO3-
OYLWHbIX TMHWIA-3NeKTponepeaaYn.

Hactosawmin TKI He ycTaHaenvBaeT TpeboBaHUs No obecneyeHuto
3alWnThl OT BbIXOAA M3 CTPOS ANEKTPUYECKUX W SMEKTPOHHBIX CUCTEM MO
Npu4MHe BHYTPEHHUX nepeHanpsbkeHun. CneunanbHble TpeboBaHusa Ans
Taknx criydaeB npueefeHs! B [4].

Obnactb npumeHeHus Hactodawero TKIN He oxBaTbiBaeT:

— KEernesHOAOPOXHYIO CETb;

— TpaHCMNOpPTHbLIE CPEeACcTBa, MOPCKUE Cyda, CaMOrETbI, NPUOPEXHbIE
COOpYXeHus;

= nog3eMHble HanopHble TpybGonpoBoOAbI BbICOKOrO AaBMNeHUs;

M3pnaHue ocdumumnansHoe
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— MmarucTtpasnbHble NIMHWUK CBA3W U NNHUM TENECBA3U, HE CBA3aHHbIE C
KOHCTPYKLUUEN 30aHNIA 1 COOPY>KEHUI.

2 HopmaTuBHbI€e CCbISIKU

B HacTtoswem TKIT ucnonb3oBaHbl CCbIMKU Ha crneayoLlime TexHuye-
CKMe HOpMaTUBHbIE NPABOBbIE aKTbl B 06r1acT TeXHMYECKOro HOPMUPOBa-
HUsi U cTaHdapTu3auum (oganee — THIA):

TKIM 181-2009 (02230) MNMpaBnna TeEXHUYECKON 3KCNnyaTauum snekTpo-
YyCTaHOBOK noTpebuTenen

CTB 1900-2008 Ctpoutenscto. OCHOBHbIE TEPMUHbLI U ONpeaeneHns

CTBb M3K 61000-4-8-2006 3nekTpomarHMTHas COBMECTMMOCTb. YacTb
4-8. MeTogpbl UCMbITAaHUA N U3MEPEHNI. MCnbITaHWA Ha YCTOMYMBOCTbL K
MarHUTHOMY MOS0 NPOMbILLUIIEHHOW YacTOThl

CTB N IEC 62305-1-2006/2010 3awuta oT aTMOCEPHOro anekTpuye-
ctBa. Yactb 1. ObLwme npMHUMNBbI

CTB N IEC 62305-2-2006/2010 3awmta OT aTMOCEPHOro anekTpuye-
cTtBa. YacTtb 2. YnpaBneHue pnckom

CTB N IEC 62305-3-2006/2010 3awwmta oT aTMOCEPHOro anekTpuye-
cTtBa. Yactb 3. dusmyeckme noBpexaeHus 3gaHumn, COOPY>KeHWU 1 onac-
HOCTb ANS XNU3HU

CTBb N IEC 62305-4-2006/2010 3awmTta oT aTMOChepHOro anekTpuye-
cTBa. YacTb 4. SnekTpudecKkme v areKTPOHHbIE CUCTEMbI BHYTPU 34aHWI U
COOpPYXEHUN

FOCT 12.1.038-82 Cuctema craHgapToB 6e3onacHOCTV Tpyaa. Onek-
Tpobe3onacHocTb. NpeaenbHO AOMYCTUMBIE 3HAYEHUS HANPSHKEHUA Npu-
KOCHOBEHWS 1 TOKOB

MOCT 1516.3-2001 GnekTpoobopynoBaHWe NeEPeMEHHOro Toka Ha Ha-
npsxkenuns ot 1 go 750 kB. TpeboBaHUS K aNeKTPUYECKON MPOYHOCTU N30-
nauun

FOCT 30331.1-95 3nekTpoycTaHoBKM 3aaHMN. OCHOBHbIE NOMOXEHUSA

MpnmeyaHue = [Npy Nob30BaHUN HACTOSILLMM TEXHUYECKUM KOAEKCOM Lieriecoobpas-
Ho npoBepuTb Aevicteue THIA no katanory, cocTaBneHHOMY Ha 1 sHBaps TEKyLLero roaa,
1 N0 COOTBETCTBYIOLLMM UHDOPMALMOHHBIM yKa3aTernsM, ony6nuKkoBaHHbIM B TEKYLLEM
roay.

Ecnu ccbinoydblie THIMA 3ameHeHbl (M3MeHeHbI), TO Npu NONb30BaHUM HACTOSILLUM
TEXHUYECKUM KOOEKCOM CrieayeT PYyKOBOACTBOBATLCA 3aMEHEHHbIMU (M3MEeHEHHbIMU)
THIA. Ecnn ccbinoyHble JOKYMEHTbl OTMEeHeHbl 6e3 3amMeHbl, TO NOMNOXeHNe, B KOTOPOM
[aHa ccbifika Ha HuX, NPUMEHSIETCA B YaCTu, He 3aTparvBatoLlelt 3Ty CCbIMKy.
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3 TepMmuHbI M onpeaeneHns

B HacToswem TKI npumeHsaoTca TepMuHbI, ycTaHoBreHHble B CTh
1900, MOCT 30331.1, a Takke criegytoLimne TePMUHbI C COOTBETCTBYHOLLN-
MU onpeaeneHnsamu:

3.1 TepMmuHbl, onpeaensiowme npouecc paspsana

3.1.1 BupTyanbHas HyneBasi TouKa KOPOTKOro umnynbca Toka O,:
Touyka nepeceveHnss C OCblo BPEMEHMN NPSMOW MMHWN, MPOXOASALLEN Yepes
pacnonoxeHHble Ha (OPOHTE MMNYIbca Toka mcxogHble Toukn 10 % 1 90 %
(pucyHok 3.1); oHa Ha 0,1 T, npedLwecTByeT MOMEHTY BpeMeHu, Npu Ko-
TOPOM MrHOBeHHOe 3HayeHue Toka gocturaeT 10 % OT cBOero nNMKOBOro
3HayeHus.

3.1.2 Bocxopsiwas MONHUA: Yoap MONHUW, MHULMUPOBAHHbIA nuae-
poM, HanpaBneHHbIM OT 3a3eMIIeHHOro 3gaHus k. obnaky. Bocxopsdiias
MOFMHUSA COCTOUT U3 NEPBOro ANUTENBHOrO MMMNYrbCa TOKa Kak C Hanoxe-
H/MeM, Tak U 6e3 HanoXeHWs Ha Hero MHOFOKPAaTHBIX KOPOTKUX MMMYMbCOB
Toka. lMepBbIi MMNYNbC TOKa M MOCAEAYIOLLUME KOPOTKME UMMYMbChl TOKa
MOryT CONPOBOXAATLCA ANUTENbHLIMU UMMYbCaMmM ToKa.

3.1.3 Bpems nonycnaga KOpOTKOro umnynbca Toka T,. Buptyasns-
HbI MapamMeTp, onpeferneHHbIA Kak BDEMEHHON MHTepBan Mexay BUpTY-
anbHOWM Hynesow Todkoir O, N MOMEHTOM BpPEeMEeHU, NPu KOTOPOM MrHO-
BEHHOEe 3HaveHue nmMnynbca cnagaeT A0 50 % MakCMManbHOro MMKOBOIO
3HayeHus (pucyHok 3.1).

3.1.4 anutenbHbIN UMNYSbC ToKa: CocTaBnsaoLWwas Toka MOSTHUM, KO-
TOpas npeacTasnser cobon HenpepbiBHbI TOK. MpopomkuTtensHocTs T,
3TOr0 HemnpepbIBHOMO ‘TOKa (MHTepBan BpeMeHW, B TeYeHNe KOTOPOro MrHo-
BEHHOe 3HayeHve nmnynbca npesblwaet 10 % oT ero MakcumasibHOro MMKo-
BOTO 3Ha4YeHWs1) UMeeT TUNNYHOE 3HadveHue oT 2 Mc Ao 1 ¢ (pucyHok 3.2).

3.1.5 anutenbHOCTb MonHuM T: Bpems, B Te4eHMe KOTOPOro TOK MOr-
HWUW JOCTUraeT TOYKN MOPaKEHWS.

3.1.6 annTenbHOCTL (hPOHTA KOPOTKOro UMnynbca Toka T,: BupTy-
anbHbIN NapameTp, B 1,25 pasa npesbilatoWwmn MHTepBan BpeMeHu, B Te-
YeHMe KOTOPOro MrHOBEHHOEe 3HaveHne umnynsca Hapactaet ot 10 % go
90 % ero MakCMMasnbHOro MMKOBOMO 3Ha4YeHus (pucyHok 3.1).

3.1.7 3apsAp AnuTenbHOro Ummnynbca Toka Q,  : MHTerpan no epe-
MEHM TOKa MOSTHWN MpU ANUTENBHOM MMMNYbCe TOKa.

3.1.8 3apspa KopoTKOro UMnynbca Toka Q, @ MiHTerpan no BpemMeHu
TOKa MOSTHUM MPU KOPOTKOM MMMYfbCe TOKa.

3.1.9 3apaa monHun Q___: VHTerpan no BpemMeHu Toka MOMHUW Ans

nonuH’

NOMHOW NPOAOIKNUTENBHOCTH yaapa MOJTHUK.

4
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O, — BUPTYanbHbIN UCTOUHMK; | — MUKOBLIN TOK; T, — BpeMs HapacTaHus
umnynbsca; T, — Bpems 10 NonoBuHbI 3HaYeHNA (06biuHO T, < 2 Mc)

PucyHok 3.1 — O603Ha4YeHUsi NnapaMeTpPoB KOPOTKOro yaapa

3.1.10 KopoTku umnynbc ToKa: CocTaBnsoLas Toka MOHUM, KOTO-
pas npegcraBnseT cobon UMNYMbCHLIN TOK. TOT MMMYNLC TOKa XapakTepu-
3yetcs BpemeHeM nonycnaga T, TMNMYHOe 3Ha4YeHne KOTOpOoro MeHee 2 MC
(pucyHok 3.1).

3.1.11 MHOrokpaTHble MMNyNbCbl TOKA: YAap MOMHWUX, COCTOSLLEN
B CPeOHEM U3 Tpex—yeTbipex MMMYMAbCOB TOKa C TUMUYHBIM MHTEpPBarnom
BpEMEHW MexX4y HUMM, paBHbIM NnpubnuantensHo 50 Mc. Mmetotcsa ceege-
HUSI O CryYasix, kKorga oTMeYariocb HECKOMNbKO AEeCATKOB MMMNYNbCOB TOKA C
MHTEepBanamu Mexay HuMu B npegenax ot 10 go 250 mc.

3.1.12 Hucxopsawaa MONHUA: Yaap MOMHUK, NHULUWMPOBAHHLIN Nn-
Oepom, HanpaBrneHHbIM OT obrnaka kK 3emne. Hucxopsiwasi MOnHUs co-
CTOUT M3 MEPBOIO KOPOTKOFO MMMynbCa TOKa, 3a KOTOPbIM MOryT uaTu
HECKOINbKO MOCMERYLNX KOPOTKMX MMMNynbcoB. [epBbii u nocneayto-
LMe KOpOTKME MMMYNbCbl TOKA MOrMyT COMPOBOXAATbCS ONMTENbHBbIMU
MMMynbcamu ToKa.

3.1.13 nukoBoe 3Ha4eHue: MakcmarnbHoe 3Ha4YeHne ToKa MOSTHUM.

3.1.14 npopoMmMKUTEeNbLHOCTL ANUTENLHOrNO UMMNyJbCa TOKa TWT:
WHTepBan BpemMeHu, B Te4EHME KOTOPOro MIHOBEHHOE 3Ha4YeHne nMnyrnbca
npesbiwaeT 10 % OT MakcuManbHOro NMMKOBOIO 3HAYEHUSI HENPEPLIBHOIO
TOKa (pUCyHOK 3.2).

3.1.15 pa3psaa monHuKU: EAMHUYHBIM SNeKTpUYeckui paspsag npy yaa-
pe MOSHWUM B 3eMIt.
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PucyHok 3.2 — O603Ha4yeHUsi napamMeTpoB ANUTENbLHOro yaapa

3.1.16 cpeaHsas KpyTusHa (ppoHTa KOPOTKOro MMMyribca TOKa:
CpefHee OTHOLUEHNE U3MEHEHMI TOKa B Npefenax BpeMEHHOro MHTepea-
nat,—t,. Belpaxaetca kak yacTHoe OT fleneHus pasHuubl i(t,) —i(t,) sHaue-
HWI TOKa B Hayarne v B KOHLe BPEMEHHOro nHTepsana t, — t, Ha BenuuuHy
3TOro MHTepsana (pucyHok 3.1).

3.1.17 Tok MonHuK: TOK, NPOTEKAIOLLMIA B TOYKE NOPaXEHWUS.

3.1.18 Touka nopaxeHus: Toyka, B.KOTOPOW MOIHUSA conpukacaeTcs
C 3eMnen 1nm Bo3BbILLAKLWMMCH 06bEKTOM (Hanpumep, 3aaHneM, orpaHm-
yuTenem nepeHanpsKeHns, CUCTEMON SHEProcHabXeHUs, AepeBoM 1 T.4.).
YAap MOMHMM MOXET MMETb HECKOSBbKO TOYEK MOPaXKeHUS.

3.1.19 ypap MonHumM B 3eMNt0: SNEKTPUYECKUIA paspsag aTMOCEHEPHO-
ro NPOUCXOXAEHNS MeXay 06nakoM 1 3eMnen, COCTOALWMNIA N3 OQHOTO UMK
HECKOMMbKMX UMMYIbCOB TOKA.

3.1.20 ypenbHaa aHeprua W/R: WHTerpan no BpeMeHw nnowiaau
TOKa MOSMHMU Ansi MOSIHOW MPOAOIBKUTENbHOCTM pa3psina MornHum. OH
npeacTaBnsieT cobon IHEPIMIO, BbiAENSEMy0 TOKOM MOMHUM Ha eanHuLy
COMNPOTUBIEHMUS.

3.1.21 yaenbHasa 3Heprusi KOPOTKOro uMnynbca Toka: iHTerpan no
BPEMEHM MIoLLaan Toka MOMHUM A1 NOMHOW NPOAOIMKUTENBHOCTU KOPOT-
KOro nmnyrbca Toka.

3.2 TepMuHbI, onpeaenstowme nopaxeHue B pesynbrare
BO34eWCTBUSA MOMHUNA

3.2.1 BHelWwHMe npoBoaswme YacTtu: BoicTynawowme merannmyeckme
3MNEMEHThI, BXOASALLME B 3aLLMLLI@EMOE 30aHMe UMW BbIXOAsILIME N3 HEro, Ha-
npumep, ceTb TPYOONPOBOAOB, METANNUYECKNE ANEMEHTLI Kabenew, metan-
NM4ecKme TpyOobI- 1 T.4., MO KOTOPbIM MOXET MPOTEKaTh YacTb TOKA MOIMHUM.

3.2.2 BHeLWHAA cucTema MostHue3almuTbl: YacTb cMcTeMbl MONHNESa-
LNTBI, COCTOALLASA N3 MOSTHUENPUEMHUKOB, TOKOOTBOAOB U 3a3eMIMTenen.

6



TKM 336-2011

3.2.3 BHYTpPeHHME CUCTEMbI: DNEKTPUYECKME N ANEKTPOHHbIE CUCTE-
Mbl, HAXOOSALUMECS BHYTPU 30aHUNA.

3.2.4 BHYTpeHHAIA cucTteMa MonHuesawmuTbl: Yactb cuctembl Mon-
HUE3aLWNTbI, COCTOALAA N3 CUCTEMbI YPaBHUBAHUSA MOTEHLMANOB MOMHUU
n/nn YCTPONCTB 3aLUWTbI OT MMMYNbCHOIO NepeHanpsKeHus.

3.2.5 ponyctTuMbIN puck R,: MakcumanbHOe 3Ha4YeHWe pucka, KoTo-
poe MOXeT ObITb YCTAaHOBIEHO B OTHOLLUEHUN 3aLUMLIaEMOro 00beKTa.

3.2.6 3azemnuTenb: YacTb BHELLHEN CUCTEMbI MOSTHME3ALUMTLI, KOTOpast
npegHasHaveHa ans 0TBoAA ToKa MOSTHUM B 3EMITIO U €F0 pacTeKkaHus B HEW.

3.2.7 sawmwaeman cuctema 3HeprocHabxeHus: Cuctema sHeprocHab-
YKEHWs1, CoegUHEHHasi Co 3aHneM, 3aLlmTa KOTOPOro OT BO3AENCTBUIA MOSTHUN
npegycMoTpeHa B COOTBETCTBUM C TpeGoBaHusiMU HacTosiero TKIT.

3.2.8 zawmwaemoe 3gaHue: 3gaHve, 3alimMTa KOTOPOro OT BO3AEN-
CTBWIA MOJSTHMM NPeayCMOTPEHA B COOTBETCTBMMN C TPEOOBaAHNAMU HACTOSI-
wero TKI. 3awmwaemMoe 3gaHne MoXeT BbiTb YacTblo Bonee kpynHoro
COOpYXeHus1.

3.2.9 zawmwaemMbin 06beKT: 34aHue Uk cuctema aHeprocHabxe-
HUS1, KOTOPbIE AOSMKHbI ObITb 3aLLMLLIEHbI OT BO3AENCTBUA MOSTHUM.

3.2.10 3oHa monHuesawmTbl; 3M3: [pocTpaHCTBO, B KOTOPOM Onpe-
JerneHa anekTpoMarHuTHas .cpepa. [paHuubl Mexay 30Hamu MorHuesa-
LMTbI He Bceraa sSBNsitoTCs (UINHECKMMU, TAKUMU KaK, HanpuMep, CTEHbI,
Mon v NOTOSOK.

3.2.11 nmnynbcHoe nepeHanpsikeHue: Haberatowas BonHa, Bbi3bl-
Baemasi 3M1eKTpoOMarHUTHLIMU UMNyfbCamn OT pa3psigoB MOSHWUM U Npea-
cTaBnsoLas cobov 6pocok HanpsXKeHns. IMnynbCHbIE MepeHanpsiKeHns,
Bbl3blBAEMbIE 3MEKTPOMArHUTHLIMA UMMyNbCaMu OT Pa3psgoB MOJHUM,
MoryT obycnasnuBaTbCs TOKOM (ero cCoOCTaBnSoWUMMN) MOMTHWUWN, UHAYKLN-
OHHbIM 3P EKTOM B KOHTYpax 060pyaoBaHMSA U OCTATOYHbLIM ONacHbIM Ha-
NPsPKEHNEM B LIEMSX C OFPAHNYNTENSIMU NEPEHANPSKEHNS.

3.2.12 nHayKTUpOBaHHbIe (HaBeAeHHble) nepeHanpsikeHus: [Nepe-
HanpshkeHus, HaBeAeHHbIE TOKOM MOSTHUK NPY ee yaape B 3eMI10 Unn apy-
rme o6bekTbl BONM3M 3almaemMoro oobekTa.

3.2.13 mMarHUTHbIN 3KpaH: 3aKpbITbl METannMYeckMn 3KpaH ceTya-
TOrO WM /CRIOLWHOIO TUMA, OKPY)XXaKLWNA 3almuaemMbii 0ObEKT Unu ero
YacTb W MCMoMb3yeMbli ANS 3aNTbl OT BO3MOXHbLIX NMOBPEXAEHWUIA drek-
TPUYECKUX UMK SNEKTPOHHBIX CUCTEM.

3.2.14 mepbl MOnNHue3awmTbl: Mepbl, KOTOPbIE C LENbl0 CHUXKEHUS
puycKa AOMKHbI NPUHMMATBLCS B OTHOLLEHMM 3alUMLaeMoro obbekTa.

3.2.15 monHMenpueMHUK: YacTb BHELLUHEN CUCTEMbI MOIHME3ALUUTBI, KO-
TOpasi COAEPXKUT MeTanIM4eckne aNeMeHTbl, Hanpumep, CTEPXKHN, CETKM Uinn
HaTsHyTblE TPOChI, NPeAHa3HaYEHHbIE A1 YIaBMUBaHUS paspsifioB MOMHUN.
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3.2.16 HanpskeHue NPUKOCHOBEHMA: HanpsikeHne mexagy ABymS
TOYKaMM Lienu ToKa 3amblkaHWs Ha 3emrio (Ha Kopnyc) Npu OAHOBpPEMEH-
HOM MPWKOCHOBEHWUM K HUM YEroBeKa MMu HanpsikKeHue, NosiBnsiioLLeecs
Ha Tere 4eroBeka Npuv OAHOBPEMEHHOM MPUKOCHOBEHUM K ABYM TOYKaMm
NPOBOAHWKOB UM NPOBOASILLMX YaCTEN.

3.2.17 HoMMHanNbLHOEe UMNYNbCHOE BblAepPXUBaeMOe HamnpskeHue
U,: ImnyrbcHoe BbiAEPXUBAEMOE HanpshkeHne, yCTaHOBIIEHHOE U3roTo-
BUTENem Ansg obopynoBaHus WM €ro YacTu, XapakTepuaylolee ykasaH-
HYt0 CMOCOGHOCTb €ro M3onaAuuM BblAepKuBaTh. NepeHanpskeHusi. B Ha-
ctoswem TKI paccmaTtpuBaeTca TOMbKO BblAEPXMBAEMOE HanpskeHune
MeXay TOKOBeAyLLMMW NPOBOAHNKAMW U 3EMITEN.

3.2.18 orpaHuuuTenb nNepeHanpsiXKeHusi, YCTPONCTBO 3aluUTbl OT
MMNynNbCHBLIX nepeHanpsbkeHnn; OMH: YcTtponcteo, npeaHasHaveHHoe
ONsi orpaHNYeHnst QMHaAMUYECKMX Meperpy3ok Mo HaMpsPKEHUO M OTBoAA
cBepxTokoB. OHO coaepXUT No KparHen Mepe OAMH HENUHENHBIN SNEeMEHT.

3.2.19 noBpexaeHne 3NeKTPUYECKUX U INEeKTPOHHbIX cuctem: He-
obpaTrmoe NoBpexaeHNE INEKTPUYECKNX W ANEKTPOHHbLIX CUCTEM BCrea-
CTBME 3NEKTPOMArHUTHbIX MMNYNLCOB OT Pa3psiAoB MOSHUM.

3.2.20 cuctema Mep 3aWmnThbl OT ANEKTPOMArHMTHbIX UMMYJIbCOB OT
pa3psigoB monHuu (LPMS): [lonHasa cuctema Mep 3almTbl BHYTPEHHUX
CUCTEM OT 3MEKTPOMAarHWTHbLIX MMMYSbCOB, BO3HMKAOLIMX OT paspsifoB
MOJTHUN.

3.2.21 cuctema MonHuesawuTbl; CM3: KomnnekcHas cuctema, ucnorb-
3yemas s CHUXKeHWs: MatepuansHoro yuepba npy yaape MomHUM B 30aHVe.
OHa COCTOUT 13 BHELLHEN U BHYTPEHHEN CUCTEM MOSTHUE3aLLMThI.

3.2.22 ckoopavHupoBaHHas 3awuTa oT Bbi6poca Toka (SPD): Co-
BOKYMHOCTb TLATENbHO BbIOpPaHHbIX YCTPOWCTB 3aLUMTbl OT MMMYTbCHBLIX
nepeHanpsKeHun, CKOOPANHUPOBAHHBIX M YCTAHOBIEHHbIX ANs 3aLUUThl OT
BO3MOXHbIX NMOBPEXAEHUNA 3MEKTPUYECKMNX U ANEKTPOHHBIX CUCTEM.

3.2.23 conpotuBneHue 3asemnsioulero ycrpoucrtsa: OTHoWeHne
HanpshKeHMs Ha 3a3eMISLEM YCTPOUCTBE K TOKY, CTEKAIOLLEMY C 3a3eM-
nuTens B 3emIio.

3.2.24 TokooTBOA: YacTb BHELUHEN CUCTEMbl MOMHME3aLLMTbI, NpeaHa-
3Ha4YeHHas 4J1sl OTBOAA TOKA MOJTHMM OT MOMTHUEMNPUEMHUKA K 3a3€MITUTENTHO.

3.2.25 yrposa ans xu3Hu: MNMopaxeHne, B TOM vucne rmbenb nogen
WINW XUBOTHBIX; 13-32 HanpsbkeHUst MPUKOCHOBEHMS U LLAroBOro Hanpsxe-
HWS1, BbI3bIBAEMbIX MOMTHMEN.

3.2.26 yaap MonHuu B 06bEeKT: Yaap MOMHMK B 3alMLLaeMbl 0ObEKT.

3.2.27 ynap monHum B6nu3n obbekTa: Yoap MOMNHWM Ha OCTaTOYHO
ONM3KOM PacCTosHMM OT 3aLMLLAEMOro obbekTa, ABNAOLWMACA NPUYNHON
ONacHbIX NepeHanpsKeHUn.
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3.2.28 ypaBHMBaHWe NOTeHUMANoB MONHUU: 3a3eMiIeHe HankpaT-
YalnM NyTeM OTAENbHbIX METaNIMYECKUX YacTell’ MOCPEeACTBOM TOKO-
NpoBOASALLMX NPOBOAHWKOB UMM C MOMOLLbIO YCTPOWCTB 3aluuTbl OT UM-
NYNbCHbIX NEPEHANPSPKEHUA C LEeNblo CHUXKEHUS Pa3HOCTU NOTEHLManoB
MOSTHUM MeXAy STUMW YacTsIMU U KOHTYPOM 3a3EMIEHUS, BbI3bIBAEMbIX
TOKOM MOJSTHUM.

3.2.29 ypoBeHb HafleXXHOCTU 3alUTbI OT MPAMbIX yAapoB MOIHUM;
MYM: nokasartenb COBOKYMHOCTU 3HAYEHWUI NapaMeTpoB TOKa MOMHWK, CBS-
3aHHbIN C BEPOSTHOCTBLIO TOrO, YTO COOTBETCTBYHOLLME MAKCUMarbHbIE U MU-
HYManbHble pacyeTHblE AaHHble He ByayT NpeBbIlEHbI NPY yaape MOIHUN,
BO3HUKaIOLLEN B €CTeCTBEHHON cpefe. YpOoBeHb HaAeXXHOCTU 3aLnTbl OT Npsi-
MbIX Y4ApOB MOIMHUM UCMOMb3YIOT Arsi pacdeta Mep 3alUuTbl B COOTBETCTBUU
C HeO6X0AMMOW COBOKYMHOCTLIO 3HAYEHUI NapaMETPOB TOKA MOJSTHUN.

3.2.30 ycnoBHbI uMnegaHc 3a3emneHus: OTHOLIEHNE Makcumarb-
HOTO NMMKOBOIO HanNpPsPKeHWs 3a3eMieHUs K ero MakcrmansHOMY NMKOBOMY
TOKY, KOTOpble, KaK MPaBumo, He COBMAaatoT No BPEMEHN.

3.2.31 chm3mnyeckoe noBpexaeHue: [loBpexaeHne 3gaHui (Mnn KX
BHYTPEHHWUX CUCTEM) UM CUCTEMBI BHEPrOCHABXKEHNS BCNEACTBUE MEXaHU-
YecKuX, TennoBbIX, XMMUYECKMX U B3PbIBOOMACHbLIX BO3AENCTBUN MOMHUN.

3.2.32 akpaHupoBaHHbIN npoBoA: Metannnyecknin NpoBod, NCMOMb-
3yeMblIil AN yMeHbLUEeHNs1 hU3MYECKOro NoBPEXaeHNs1 BCNeACTBME yaapa
MOITHUN B CUCTEMY SHEProcHabXeHws.

3.2.33 anekTpuyeckas cucrtema: Cncrema, cogepxalias KOMMNOHEH-
Thbl ANEKTPONUTAHWS.

3.2.34 aneKTpoOMarHUTHbIN UMMYNbC OT pa3psafoB MonHuu (LEMP):
OnekTpoMarHuTHoe Bo3gencTeme Toka MonHuM. OHo NposiBNsieTcs B BUAe
MMNYNbCHBIX NEepeHanpPsKeHUN, a Takke M3nyd4aeMblX UMMNYNbCOB 3nek-
TPOMarHWTHOrO Morsi.

3.2.35 anekTpoHHasa cuctema: Cuctema, cogepxallas YyBCTBUTENb-
Hbl€ 3NEKTPOHHbIE KOMMOHEHTbI, HAaNpMMep, annapatypy CBsi3u, KOMIMbHO-
Tep, yCTPOWCTBA YNPaBAEHUs U KOHTPONbHO-M3MEPUTENbHbIE YCTPONCTBA,
paguocucTemMy, aNEeKTPOHHLIE CUITOBLIE YCTPOWCTRA.

3.3 TepMuUHbI, onpeaensoLmne PUCKU

3.3.1 BepoATHOCTb noBpexaeHus P,: BepoaTtHocTb Toro, Yto onac-
HbI Cny4Yai BbI3OBET NOBpPeXAeHMe 3alumaemMoro oobekTa unm ero BHy-
TPEHHEro COAEPKMMOTO.

3.3.2 ropoackan okpyxawouias cpega: 30Ha C BbICOKOW MOTHOCTbIO
30aHUA UAW TyCTOHACENEHHbIE PaioHbl C BbICOTHBIMY 34aHUSMU U COOPY-
KEHUAMUN.
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3.3.3 rposo3zawmileHHbIN kabenb: CneumanbHbIi kabenb ¢ NOBbILEH-
HOW OUANeKTpUYECKOW NPOYHOCTLIO, MeTannuyeckas 0bonoyka KoToporo
NMOCTOSIHHO KOHTaKTUpYeT ¢ 3emnen nNnbo HenocpeacTBeHHO, NGO B pe-
3ynbTaTe NCMNonb30BaHUS TOKOMPOBOAALLErO NIIaCTMACCOBOIO NMOKPbITUS.

3.3.4 rpo3o3awmuTHLIN KabenbHbI Tpy6onpoBoa;: KabensHbi Tpy-
60NpoBOA C HU3KMM JNEKTPUYECKUM YOENbHbIM COMNPOTUBIIEHNEM, KOH-
TaKTMPYIOLWMI C NOYBOM (Hanpumep, GETOHHBLIN TpybGonpoBoa C coeau-
HEHHOM KOHCTPYKUMOHHOW CTanbHOW apmMaTypol UM MeTanfnyeckun
Tpy6onpoBog).

3.3.5 3paHmMAa c puckom B3pbiBa: 34aHusd, copepxalime TBepable
B3pblBYaTbIE MaTepuarbl UNn onacHble 30HbI (ycTaHoBMneHo B [6], [7]).

3.3.6 3maHuA, onacHble ANA oKpyXalolen cpeabl: 34aHus, KoTopble
MOTYT BbI3blBaTb GMoMNormyeckme, XMMmn4eckne u pagmoakTMBHbIE 3arpsas-
HsiloLLME BbIOpOCHI (HanpuMmep, XMMnyeckue, HedTexMMmyeckne npeanpu-
SITUSI, aTOMHbIE CTaHUUK U T.4.).

3.3.7 30Ha 3pnaHus, Z : HacTb 30aHns ¢ O0HOPOAHLIMU XapaKTepucTu-
Kamu, Korga npuv OLeHKe afneMeHTa p1cka UCMOoSb3YT TONbKO OOHY COBO-
KYMHOCTb NapaMeTpoB.

3.3.8 konuuyecTBO onacHbIX cny4yaeB, BO3HUKaKLWMUX U3-3a yaa-
poB MonHuu B 3paHue, N,. MNpednonaraemoe CpeaHeroqoBoe Komu-
YeCTBO ONacHbIX Cry4YyaeB, BO3HUKAIOLLMX B pe3ynsTate yaapoB MOMHUM
B 3aHMe.

3.3.9 konnyecTBO onacHbIX cny4YyaeB, BO3HUKaKLWWX U3-3a yaapoB
MOJSTHUM B CUCTeMy dHeprocHabxeHwms, N, : Npeanonaraemoe cpeaHero-
[0BOE KONMMYECTBO OMacHbIX CNy4yaes, BO3HUKAKLLMX B pe3ynbrate yaapos
MOJTHUN B CUCTEMY SHEPTrOCHaBXEHUS.

3.3.10 konnM4yecTBO ONACHbLIX crny4yaeB, BO3HUKAKOLWMNX U3-3a yaa-
poB MonHuu B6nu3m sganus, N, : MNpeanonaraemoe cpeqHeroqosoe Ko-
NIMYECTBO OMacHbIX Crly4aes, BO3HMKAIOLLMX B pe3ynbraTte yaapoB MOSHUN
BOMM3M 30aHuS.

3.3.11 Konn4ecTBO ONAacHbLIX Cry4yaeB, BO3HMKaKOLMNX U3-3a yAa-
POB MOMHMM BOGNM3U cuUcTeMbl 3HeprocHabxeHus, N MNpeanonarae-
MO€e CpefHEerofoBO€E KONMYECTBO OMAacCHbIX Cry4Yaes, BO3HMKAKOLWMX B pe-
3ynbTarte yaapoB MOMHWMM BONU3N CUCTEMbI SHEPrOCHabXEeHMS.

3.3.12 nuHum cBaAsn: Cpepa nepegayn OaHHbIX, NpegHasHayYeHHas
Ons cBasu Mexay obopyaoBaHMEM, KOTOPOE MOXET pacnonaratbesl B OT-
OenbHbIX 34aHuax (Hanpumep, TenedOoHHas NUHUS U NIMHUS nepedayn
OaHHbIX).

3.3.13 nuHunsa anekTponepeaaun: dnekTpuyeckasi NMMHUS, BblxogsLlas
3a npeenbl 3NeKTPOCTaHLMIN, NOACTaHLMIA U NpegHa3HavYeHHas ansi nepe-
[aun aneKkTPUYECKOWM 3HEPrMn Ha pacCTosiHME.
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3.3.14 mecTo coeauHeHus: Touka B NMMHMU NOABOAA, B KOTOPOW pac-
NPOCTPaHEHME MEepeHanpsXeHNsT MOXHO MPUHATbL Kak He3HavMTenbHoe.
Mpumepammn MecT coeguHeHNs SIBNAIOTCS TOYKM Ha OTBOAE pacnpenene-
HUSA NYHUIA 3NekTponepeaayn Ha BbICOKOBOSIBTHOM/HU3KOBOSIBTHOM TPaHC-
dopmMaTope, KaHanbHOM YMIOTHUTENE Ha NMHWMW. CBA3WU. UMW YCTPONCTBE
ONst 3alMTbl OT MEepeHanpsikeHus (orpaHuyuTene nepeHanpsikeHust),
YCTaHOBMEHHOM BOOSb JIMHUN.

3.3.15 okpyxawwas cpefga B NpuUropogHbiX paWoHax: 30Ha co
cpeaHen NNOTHOCTLIO 3aCTPOMKM.

3.3.16 onacHbIn cnyvyan: Yagap MOMHWM B 34aHne, KOTOpoMy Heobxo-
Avmo obecneynTb MOMHMES3ALLUTY, U BOMM3N HEro.

3.3.17 nepeHanpsixeHue: HabGeratowasi BonHa, Bbl3biBAeMasi 3rek-
TPOMarHUTHBIMU UMMYNbCaMn OT PaspsA0B MOMHUM W NPeAcTaBnswoLLas
cobowi Bpocok HanpskeHusi. [epeHanpsKeHusi, Bbi3biIBaeMble 3MEKTPO-
MarHUTHbIMW UMMYyNbCaMu OT Pa3psA0B MOSHUM, MOTyT 06ycnaBnmMBaThbCs
TOKOM (€ro COCTaBMAOLLMMW) MOMHUU, MHOYKUUNOHHBIM 3O(PEKTOM B KOH-
Typax ob60opyaoBaHUsi U OCTAaTOYHbIM OMACHBLIM HaMNpPsHXKeHWEM B LIEMsX C
YCTPOMCTBaMM ANs 3allmTbl OT NepeHanpskeHus.

3.3.18 puck R: 3HauyeHMe BepOSITHOrO. CpPedHEero rogoBoro yulepba
(nogu 1 MMyLLLECTBO) OTHOCUTENBHO 3aLLuLLiaemMoro obbekTa (Niam n nmy-
LLeCTBO) B pesynsrare BO3OeNCTBUS MOITHUN.

3.3.19 cenbckas okpyXxawwasa cpeaa: 30Ha C HU3KOM MITOTHOCTbIO
3aCTPOVIKM.

3.3.20 ckoopavHMpoBaHHas 3alwuTta oT Bblbpoca Toka: CoBokyn-
HOCTb TWATENbHO BbIOPAHHbLIX YCTPOMCTB MOMHME3awuTbl OT Bblibpoca
TOKa, CKOOPAVHMPOBAHHbBIX W BO3BEAEHHBIX ANsi YMEHbLUEHUSI MOBpeXae-
HWU SNEKTPUYECKUX U SNEKTPOHHbBIX CUCTEM.

3.3.21 Tok nopexgeHus |.: MuHumanbHoe NUMKOBOE 3HaYyeHne Toka
MOIMHUW, KOTOPOE MOXET BbI3BaTb MOBPEXAEHNE NTUHWU.

3.3.22 Tpy6GonpoBoabl: TpybGonpoBoabl, NpeaHa3HavyeHHble Ansi
TPaHCNOPTUPOBAHWS XNAKOCTW B 30aHNE UMK U3 HEro, HanpuMmep, raso- un
BOOONPOBOAHbIE, HETSHbIE TPYOLI.

3.3.23 ypoBeHb MonHuesawmuTtbl; YM3: [Noka3aTens COBOKYMHOCTU
3Ha4YeHU MapaMeTpoB TOKa MOIHWUM, CBA3AHHbIA C BEPOSATHOCTBIO TOro,
YTO COOTBETCTBYIOLLME MaKCMMaIbHbIE U MUHUManbHbIE pacyeTHble AaH-
Hble He OyayT npeBblleHbl NpU yaape MOJSHWMM, BO3HUKAKLWEN B ecTe-
CTBEHHON cpefe. YpoBeHb MOMHME3almUTbl UCMOoNb3yeTcs Ans pacyeTa
Mep 3aluThbl B. COOTBETCTBUM C HEOOXOAMMOW COBOKYMHOCTBIO 3HAYEHWN
napameTpoB TOKa MOHUMW.

3.3.24 ycTponcTBO AN MONHME3aLUTbI OT NepeHanpsixkeHun; Y3IT:
YCTpPOWNCTBO, cogepXallee no KpanHen Mepe OanH HENMMHENHbLIA AaNeMeHT
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W NpegHa3HavYeHHOoe A1 OrpaHNYeHUst AMHAMUYECKNX NePEeHanpPsKeHNN 1
OTBOJA CBEPXTOKOB.

3.3.25 y4acToKk cuUcTeMbl 3HeprocHabxeHus S;. YacTb cucTembl
3HeprocHabXeHus ¢ 0QHOPOAHBbIMU XapaKTepUCTUKaMu, Koraa npu oLueHke
3fIeMEHTA pUcKa UCMONb3YHT TONBKO OAHY COBOKYRHOCTb NapaMeTpoB.

3.3.26 ywep6 L,: CpegHuin pasmep yuiepba (noau v MMyLLIECTBO)
BCNeACTBUE KOHKPETHOTO TuNa NOBPEXAEHNS, BO3HUKAIOLLETO B pe3yrnbra-
T€ OMacHOro criyyas, CBA3aHHOIO C OOLUEN LIEeHHOCTbIO (Man u umylle-
CTBO) 3aLyuLLaeMOro obbekTa.

3.3.27 anemeHT pucka R, : HacTu4HbI pUCK, 3aBUCALLMI OT UCTOYHMKA
1 TMNa NoBpexaeHus.

3.4 TepmuHbI, onpegenstowme puUsnyeckme NoBpexXaeHUs
30aHUNA, COOPYKEHUN U ONACHOCTb ANA XU3HU

3.4.1 6e3onacHoe paccTosiHue: MuHManbLHoOe paccTosiHME OT OOHOIO
NPOBOZASILLIErO aNeMeHTa A0 APYroro, Npy KOTOPOM MeXAY HUMU HE MOXET
NPON30NTN OMACHOIO UCKPEHWS.

3.4.2 BHeWHAA cucTemMa MONHME3aWmUThbl, M30JIMPOBaHHasA OT 3a-
wuwaemoro 3gaHus: Cuctema MONMHNE3ALLNTbI C MOSTHUENPUEMHMKAMMU U
TOKOOTBOZAMM, PACMONOXEHHLIMU TakuMm 06pa3oMm, YTO NyTb TOKa MOSTHUK
He KOHTaKTUPYET C 3alluLaeMbIMbIM 34aHMEM.

3.4.3 BHelWHAA cucteMa MONHUe3alWmUThbI, He U30/IMpPOBaHHasA OT 3a-
wuwaemoro 3gaHus: Cuctema MOnHUE3aLLMTbl C MOSTHUENPUEMHMKAMU U
TOKOOTBOZAMM, PACMONIOXKEHHLIMY TakUM 06pasoM, YTO NyTb TOKA MOSTHUK
MOXXET KOHTAKTUPOBATb C 3alLMLLAEMbIM 30aHUEM.

3.4.4 ecTeCTBEHHbIA KOMMOHEHT CUCTEMbl MONHMe3awuTbl: He
cneumanbHO YCTaHOBIEHHEIN B LIENSIX MOMHWE3ALUMUTbI TOKONPOBOASLLNIA
KOMIMOHEHT, KOTOPbIA MOXET MCMONb30BaTbCs AOMNOSMHUTENBHO K cUCTEME
MOSHUE3aLLUTbl U B HEKOTOPbLIX CIy4asix BbIMOMHATE (DYHKLUMIO OOHON
W HECKONbKUX YacTel CUCTEM MOSHME3aLUTbI.

3.4.5 3asemnsowWwmMn anekTpoa: Yactb unu COBOKYMHOCTb 4acTew
MOJSTHUENPUEMHMKOB, KOTOpble 0GecrnednBatoT MPSMON  SNEKTPUYECKUN
KOHTaKT C 3eMJieil 1 paccenBatoT TOK B 3eMIie.

3.4.6 3azemnsoWmMn anekTpoa B yHaameHTe: ApmaTtypHas ctanb
pyHOAMEHTa UM OOMONHUTENbHbLIA NMPOBOAHWUK, BCTPOEHHbIE B GETOH-
Hbl (PyHOAMEHT 34aHUs U UCMONb3yeMble B Ka4eCTBE 3a3eMIISOLLErO
anekTpoga.

3.4.7 knacc cuctembl MonHuesawuTtbl: Homep, o6o3Havarowmin
KnaccuduKaumio MOMHNE3ALNTHOW CUCTEMbI B COOTBETCTBMM C YPOBHEM
MOSHME3aLLMTbI, ANsi KOTOPOW OH NpedHa3Ha4eH.
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3.4.8 KpenexHbIN 3NeMeHT: YacTb BHELUHEN CUCTEMbI MOMNHME3aLL M-
Thl, KOTOPAs UCMONb3YeTCs AN NPUKPENNEHNs SreMEHTOB CUCTEMbI MOIT-
HME3aLWNTbI K 3aLUMLLAEMOMY 34aHNUI0.

3.4.9 konbueBOM NpoBoAHUK: MpoBOAHUK, 0Opa3yloLWmMiA NETN BO-
KpPYr 34aHWSA 1 COeaMHSILLNIA TOKOOTBOABI ANsi pacnpefeneHns Toka Mors-
HUW MeXZY HUMMN.

3.4.10 konbLeBOW 3a3eMIAIOLWMUA INEKTpoA: 3a3eMnALNA dnek-
Tpoa, obpasyroLLMn BOKPYT 30aHMS 3aMKHYTYHO METH HUXKE MOBEPXHOCTH
U Ha NMOBEPXHOCTN 3EMIIN.

3.4.11 KOHTPONbHbIN CTbIK: CTbIK, CO30aHHbIN ANS YNPOLLEHNS MeKTpu-
YECKOTo UCMbITaHWSA U U3MEPEHNS KOMMOHEHTOB CUCTEMbI MOSTHUE3ALLMTHI.

3.4.12 metannuyeckas apmaTtypa, coeAMHeHHas Mexay coboM:
Apmartypa >xene3o6eToHHbIX KOHCTPYKLMIA 30aHUSE (COOPYXKEHMS), KOTOpas
obecneynBaeT aNeKTPUHECKY0 HENPEPLIBHOCTD.

3.4.13 meTannuyeckue yctpoucTsa: BeicTynatowme metannmyeckmne
3MeMeHTbI B 3alyaeMoM 34aHnu, cnocobHble co3aaBaTth MyTh AN ToKa
MOMHUW, HanpuMep, TPyObl, NECTHULbI, MM TOBLIE HanpaensawLne, BEH-
TUNSALMOHHbIE, OTOMUTENbHbIE KaHamnbl U KaHanbl Anst KOHAWLWMOHUPOBA-
HVSA BO34yXa, a Takke CTanbHasa apmarypa.

3.4.14 HanpsikeHMe Ha. MoOnHuenpueMHuKe: PasHOCTb anekTpude-
CKUX NOTEHUManoB mexay MONHUENPUEMHUKOM 1 yAaneHHOW 3eMren.

3.4.15 onacHoe UcKpeHue: ANEKTPUHECKUA paspsia, MOMHUN, KOTOPbLIN
BbI3blBaeT (OU3NYECKOE MOBPEXAEHNE B 3aLLMLLAEMOM 30aHUN.

3.4.16 NnpoeKTUPOBLLMK CUCTEMbBI MOnHMe3awmTbl: Cneymanuct, 06-
nagawLmii KOMNETEHTHOCTBIO U HaBblikaMy B 06ractu co3gaHus cuctembl
MOIMHUE3aLLUThbI.

3.4.17 coepuHsoWwmMn NpoBoaHUK: [NPOBOAHMK, COEOQUHSIIOLINA OT-
AernbHble TOKONPOBOASALME YACTN C CUCTEMOW MOSTHME3ALLMTHI.

3.4.18 coeauHUTEenNbHbLIN 3NeMeHT: YacTb BHellHel cucTtemMbl Mon-
HMe3alLMTbl, KOTOpas Ucnonb3yeTcs Ansi CoeAnHEHNs NPOBOAHMKOB APYr C
OPYroM M ¢ MeTannmM4yeckuMm yCTaHOBKaMMU.

3.4.19 ypaBHMBaHMe NOTEHUUanoB MONHWUU: 3a3eMreHne HankpaTyan-
LUMM NyTEM OTAENbHbIX METANMUYECKNX Yacten NocpeacTBOM TOKOMPOBOAS-
LLMX MPOBOAHWKOB WX C MOMOLLIbH0 YCTPOMCTB 3aLLMThbl OT MMMYTbCHbIX Nepe-
HanpsPKEHWN, BbI3bIBAEMbIX TOKOM MOSHWK, C LIENBI0 CHKEHWS Pa3HOCTY Mo-
TEHLMANoB MOMHUM MeXay 3TUMK HYacTsIMU U KOHTYPOM 3a3eMIIEHUSI.

3.4.20 ycTaHOBLMK CUCTEMbl MONHMe3awumThl: Jlnuo, obnagato-
lee KOMMETEHTHOCTbI0 U HaBblkaMu B 00OnacTu yCTaHOBKW CUCTEMBI
MOMHMEe3aLmnThbI.

3.4.21 wmHa gnA ypaBHMBaHUA NoTeHUMana (3amblikatenb): Metan-
nv4yeckasi WnHa, Ha KOTOpOoW MeTannmnyeckue aremMeHTbl, BHELLHME TOKO-
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nposopgdalmne 4actu, NMHUK anekTponepenavyn n ce43n U gpyrme kabenu
MOryT COeanHATbLCA C CUCTEMOMN MOSHME3ALLNTHI.

3.5 TepMuHbl, onpepensiolmne aneKkTpuyeckme u aNeKTPoHHbIe
CUCTEMbI BHYTPMY 34aHUNA U COOPYXEHUN

3.5.1 3a3emneHue: HacTb BHELLHEN CUCTEMbI MOSTHME3ALLNTBI, NpeaHa-
3HaYeHHas O11s OTBOAA TOKa MOSTHUM B 3EMII0 U €r0 pacTekaHus B 3eMrie.

3.5.2 OlH, ucnbiTaHHbIA C Iimp: OrpaHnyuTens nepeHanpsixeHusi, Bbl-
OEPXUBAIOLLMIA HEMOMHbIA TOK MOSIHUM C TUMMYHOM dhopMoli konebaHust
10/350 MKC, C COOTBETCTBYIOLLIM TOKOM MPY AMHAMUYECKVX UCTbITaHNAX |, o

3.5.3 OlNH, ucnbiTaHHbIN ¢ | : OrpaHuymuTeNlb NepeHanpsxeHus, Bbl-
OEepPXUBaOLLNIA MHOYKTMPOBAHHOE NEpeHanpsiKeHNe C TUMMYHOW bopMon
konebaHua 10/350 MKC, C COOTBETCTBYIOLLMM TOKOM NPV OMHAMUYECKMX
ucnbitaHmax | .

3.5.4 OIH, ucnbiTbiBaeMbIl ¢ KOMGMHUPOBaHHLIM KoneGaHueM:
OrpaHuuutens nepeHanpskKeHusi, BblAEPXMBAOLWMNA NHAOYKTUPOBAHHOE
nepeHanpsikeHue ¢ TMnm4Hon cpopmoit konebaHusa 10/350 Mkc, ¢ cOoTBET-
CTBYIOLLMM TOKOM NPy AUHAMUYECKUX UCTIBITAaHUAX ..

MpumeyaHne — OBWMMKU NpUMEPaMU KOMMOHEHTOB, UCMOMb3yeMbIX B KauyecTse
YCTPOWCTB MpepbiBaHUs HANPSXKEHUS!, SBMAIOTCS pa3psaHUKK, rasopaspsigHble Tpy6ku,
TUPUCTOPbI (KPEMHMEBbIE ynpaBnsieMble TUPUCTOPbI) U CUMMETPUYHbIE TPUOAHBIE TW-
pvicTopbl. Takue orpaHUYMTENU MEPEHANPSKEHNI UHOTAA HAa3bIBAKT KLLYHTUPYOLMU
BEHTUMAMUY.

3.5.5 OINH orpaHuyeHus HanpspkeHus: OrpaHuuuTenb nepeHanpsi-
XKEHWS C BbICOKMM 3MEKTPUYECKUM COMPOTUBIIEHNEM, 3HA4YEHNE KOTOPOro
HenpepbIBHO YMEHbLIAETCS C POCTOM UMMYIbCHOMO nepeHanpshkeHus. O6-
LWMMW NpUMEpPaMy KOMNOHEHTOB, NUCMOMNb3yeMblX B Ka4eCTBE HENMUHENHbIX
YCTPOWCTB, SIBMSKOTCA BapUCTOpPbl U YCTPOWCTBA 3aliuTbl OT Neperpysok.
Takune OINH uHorga HasbiBaoT «OMNH 3axumHoro Tuna». OMH orpaHuye-
HUS1 HANPSKEHUS UMEET HEMPEPbLIBHYO BOMNLTAMMEPHYH XapaKTEPUCTUKY.

3.5.6 OMNH kKomMGuHupoBaHHOro Tuna: OrpaHuM4MTENL NepeHanps-
XeHus, npeacTaensowmin cobon kombuHaumto OINMH npepbiBaHMSA Hanpsi-
xeHns n OFH orpaHuyeHns HanpsKeHUs, BbIMOMHAWUA DYHKLUN 3TUX
TvnoB OlH ogHoBpeMeHHO NMBO NO OTAENbHOCTU B 3aBUCUMOCTU OT Xa-
PaKTEPUCTUK MPUMOXEHHOTO HaMNPSKEHNS.

3.5.7 peweTyaTbI NPOCTPAHCTBEHHbIN 3KpaH: MarHUTHbIA 3KpaH C
oTBepcTusMU. [ing 3gaHns Unm coopyXeHus NPeanoYTUTENBHO OH AOMKEH
ObITb CO34aH MOCPEACTBOM COEAUHEHHbLIX MeXAy CODOON eCTeCTBEHHbIX
MeTannmMyecknx KOMMOHEHTOB 3[JaHMSA UNN COOPYXeHUs (Hanpumep, apma-
Typbl, METanNMoKapkaca u MeTannm4yeckux ornop).
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3.5.8 cuctema ypaBHMBaHUA noTeHumanoB: Cuctema CoOequHEHUs!
BCEX NPOBOASILLINX YaCTeW 30aHUS UINN COOPYXKEHUSI U BHYTPEHHUX CUCTEM
(ncknioyas TokonpoBoasdALMe NpoBoaa) C 3a3eMIMTENEM.

3.5.9 cucrtema 3azemneHuns: 3aBepLueHHas cuctema, oobeauHaALWasa
3a3emMnuTernb 1 CUCTEMY YPaBHUBAHMS MOTEHLIMAMOB.

3.5.10 cKoOpAVMHUPOBAHHbLIA 3alUTHbIA OrpaHUYUTENb nepe-
HanpsikeHUn: COBOKYMHOCTb TLATENbHO BbIOPAHHbLIX YCTPOWCTB 3a-
WMTbl OT UMMYFbCHBIX NEPEHanpPsXXeHUN, CKOOPAMHUPOBAHHbLIX U yCcTa-
HOBIEHHbIX AN COKPALLEHUsS1 MOMEX B 3NEKTPUYECKUX U 3MEKTPOHHbLIX
cucrtemax.

4 O603HavYeHuUs U cokpaLleHus

B HacTtosawem TKI npumeHsitoTca cneaytowime 0603Ha4YeHUs U Cokpa-
LeHMUs:

CIGRE: MexayHapoaHbI COBET MO B60fbLUMM 3NEKTPO3HEPreTUHECKM
cucTeMmam.

CL: CtoumocTb obLero yuiepba 6e3 mep MONMHNE3ALNTDI.

CPM: CtonmoCTb Mep MOMHME3aLUMThI.

CRL: Cymma y6biTka Npu Hann4um mMep 3aLmTbl.

LEMP: 3nekTpomMarHuTHbIA UMAYFbLC OT pa3psaa MOMHUN.

LPL: YpoBeHb HAaOeXHOCTM 3aLMTbI OT NPSMbIX YAAPOB MOMHUM.

LPMS: Cuctema mep 3almTbl OT 3NEKTPOMArHUTHbIX MMMYNbCOB OT
paspsifia MOIMHUK.

SPD: CkoopanHMpoOBaHHas 3auimTa OT BbIOPOCOB TOKa.

ACOY: ABTomaTu4yeckasi cuctema AUCTaHUMOHHOTO YrpaBreHus.

3M3: 3oHa MonHUe3aLuUTbl.

3PY: 3akpbiToe pacnpegenvTenbHoe YCTPONCTBO.

3Y: 3azemnstoLLlee yCTponcTBO.

P3A: PenenHas 3aljura 1 aBTomaTuka.

OK3: OgHodhasHoe KOpOTKOE 3aMblkaHue.

OMH: OrpaHnunTenb nepeHanpsKeHus, YCTPOMCTBO 3aluUTbl OT UM-
NyNbCHbIX NEpeHanpPsXKeHW.

OPY: OTKpbITOE pacnpenenurTensHoe YyCTPOUCTBO.

MNC: MoacTaHuums.

MYM: YpoBeHb HagexXHOCTW 3aLnThl OT NPSAMbIX YAAPOB MOSHWN.

CM3: Cucrtema MonHue3aLmThbl.

CMM3: CucteMa MOMnHMe- 1 3NEKTPOMarHUTHOM 3aLUMThI.

Y3M: YCTponcTBO ANA MONHME3aLUNTbI OT NepeHanpskeHns.

YM3: YpoBeHb MOMHNE3aLLnTbI.
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OMMU: SnekTpoMarHUTHLIA UMMYILC.
OMC: OnekTpomarHMTHasi COBMECTUMOCTb.
3C: dnekTpuyeckasn ctaHuus.

5 MonHusa u ee Bo3gencTeus

5.1 O6wme nonoxeHns

MornHms — BbICOKOSHEPreTUYECKUA pa3psag aTtMoCepHOro anekTpuye-
cTBa Mexay obnakamu nubo mexay obnakamv u 3emnen.

Paspsigbl nepsoro Tvna cosgatot AMU, npuBogsaLmii k cbosim B pabo-
Te 3MNeKTPOHHbIX NPMBOPOB 1 Aaxe ceTel. Pa3paabl BTOPOro tuna HecyT
3HEPruI0 Nopsifka COTEeH Meramkoynen M NOMUMO UMMYFbCHBIX NepeHa-
NPSPKEHNA B CETAX 3HEProCHAOXEHUs M CBSI3WM MOTYT MPUBOAUTL K KaTa-
CTPOUYECKMM NMOCNEACTBUAM — rMBEnn niofen 1 KMBOTHLIX, NoXapam u
paspyLleHusaM. B cBsi3u ¢ aTum BO3HUKaeT HEo6X0QNMOCTb CO31aHNsA U CO-
BEPLUEHCTBOBAHNSA CUCTEM MOTHUE3ALLNTDI.

5.2 NMapameTpbl Toka monHuu. MeTtop kaTAawencs cdepbl

CyLiecTByeT ABa OCHOBHbIX TUNA MOMHUK:

1) HuMcxopdawme, VHULMMPOBAHHBIE HUCXOASALWMM NMAEpoM paspsga
MOMHUM 13 obnaka Ha 3emnio;

2) Bocxogswme, VHULMMPOBAHHbIE BOCXOASALIMM NUAEpoOM paspsga
MOHWM OT 3a3eMITEHHON CTPOUTENbHOW KOHCTPYKLMK A0 obnaka.

B 6onbLuMHCTBE Cly4YaeB HUCXOASLLME MOMHUM BO3HWKAKOT Ha PaBHUH-
HOM MEeCTHOCTW U nopaxaroT 6onee HM3KME COOPYXeHWs, Toraa Kak B OT-
HOLLEHUW BbICTYNatoLWuxX u/nnu 6onee BbICOKUX COOPYXEHUA JOMUHUPYIOT
Bocxogsume mornHuun. MNpn obecnedeHnn achEKTUBHON BbICOTbI BEPOAT-
HOCTb NPSIMOTO yAapa MOITHUM B COOPYXXeHUe NoBbIaeTcs n dusmyeckne
YCMOBUS U3MEHSIOTCA.

ToK MOSIHUM COCTOUT 13 OQHOTO Unn Bonee pasfnnyYHbIX yAapoB:

— KOpOTKME yAapbl NPOAOIMKUTENBHOCTBIO MeHee 2 MC (pucyHok 3.1);

— AnvTenbHble yAapbl NPOAOIMKMUTENBHOCTLIO Boree 2 Mc (pycyHok 3.2).

Bonee nogpobHas anddepeHumaums yaapos NCXoamT U3 NX MONSIPHO-
CTU (NOMOXUTENLHOW UMW OTPULIATENBHOW) U MONOXEHNS BO BpeMs yaapa
MOMHUM (NEPBON, NOCHeayoLLen, HAaNoXeHHoN). Ha pucyHke 5.1 nokasaHbl
BO3MOXHbl€ 3M1eMEHTbI A1 HUCXOAALWMX AYroBblX paspsigos, a Ha PUCYH-
Ke 5.2 — onsa BocXoAasALWMX MOJSTHUNA.

[ononHuTensHbIM KOMMOHEHTOM B BOCXOASALUMX MOMNHMSAX SBRSETCA
nepBbIf ANUTEMBHBLIA UMNYNbC, MMEIOLMA NPUMEPHO A0 AeCHATU Hamno-
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MepBbIi KOPOTKUIA yaap

[nuTenbHbIi yaap

MonoxuTenbHbIA Unu OTpI/ILlaTEJ'IbeIﬁ T [MonoxuTenbHbIA UNn OTpI/ILlaTEJ'IbeIﬁ T

Mocneaytowwme
KOpOTKME yaapbl

LA

OTpuuaTtenbHbIn T OTpuuarenbHbIn T

PucyHok 5.1 — Bo3aMOXHble KOMAOHEHTbI HUCXOAALMX MOMHUMI
(TUNUYHBIX HA PAaBHUHHOW MECTHOCTU U ANSA HEBbICOKUX 3A4aHUN)

YKEHHbIX KOPOTKMX MMNYNbCOB MU He umetowmii ux. Ho Bce napameTphl
KOPOTKOro yaapa BOCXOAALUMX MOSIHWA MeEHbLUE NapamMeTPOB KOPOTKOro
UMMynbca HUCXOOSALWMUX MONHWUN. Bonee BbICOKWUIA 3NEKTPUYECKUA 3apsif
ONUTENBHOTO UMMYNbCa BOCXOASILUMX MOJSHWIA elle He MNOATBEPXAEH.
MoaToMy napameTpbl TOKa BOCXOASALLMX MOMHUIA paccMaTpuBarloT Kak 3Ha-
YeHus, BXoAsiluMe B Npedernbl MakCMMarbHbIX 3HAYEHUN, YCTaHOBIEHHbIX
ONSt HUCXOASALWMX MOrnHUW. bonee ToyHas oueHKa napaMeTpoB TOKa MOri-
HUM N UX 3aBUCMMOCTb OT BbICOTbI C YY4ETOM HUCXOASALMUX U BOCXOASLLMX
MOJTHWIA HAXOAUTCA B CTaAMN pacCMOTPEHUS.

MapameTpbl TOka MomHUKM B HacTosiwem TKI ocHOBbIBaKTCA Ha Ma-
Tepnanax CIGRE u npusegeHbl B Tabnuue 5.1. [ina norapudmmyeckn
HOPManbHOrO pacnpegeneHns MOXHO MPUHSATbL MX CTaTUCTMYECKoe pac-
npepeneHue. CooTBeTCTBYIOLEE CPEAHEE 3HAYeHNe U 1 aucnepcust o,
npvBeneHbl B Tabnuue 5.2, a pyHKUUS pacnpeneneHns nokasaHa Ha pu-
cyHke 5.3. Ha ocHOBaHMM 3TOro MOXHO OnpeaenuTb BEPOATHOCTL NOsIBre-
HWs1 NOOOro 3HAYEHMS Kaxaoro napamMeTpa.

CooTHoLLEHME MONSIPHOCTU Pa3psaoB MOMHUM 3aBUCUT OT reorpadu-
YECKOr0o MONOXEHUS MECTHOCTU. B OTCyTCTBME MECTHbIX AaHHbIX COOT-
HoLleHue npuHuMatoT paeHbiM 10 % Ana paspsgoB C MOMOXUTENbHBIMU
Tokamu 1 90 % — onsa pa3psigoB ¢ oTpULaTenbHbIMU TOKaMM.
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£l Hanoxentbie £
KOpoTKne
ynapbl
KopoTkuit yaap
[OnuTenbHbliA
o yAap
MepBbin
ANUTENbHbIA yaap
MonoXuTenbHLINA UK oTpuLaTenbHLIA - T MonoxXuTensHsIA M oOTpULATENbHBIA T
i i
Mocnepnytowe
KOpOTKe yaapsl o
OTpuuaTenbHblit T OTpuuaTensHbIi T
kx|
\
h
I\ a n EOuHUYHBIA
[
'

MonoxuTenbHbIA MNK OTpULIATENbHBIN T

PucyHok 5.2 — Bo3MOXHble KOMAOHEHTbI BOCXOASLMX MOMHUMA
(06bI4HO Ha 06BLEKTbI, HaXoAALWMeCcs Ha paBHUHHOW MeCTHOCTU u/
WU UMeloLne B CBOEM COCTaBe BbICOKO PacnosioXeHHbIe 3JIeMeHThbI
CTpouTenbHOW KOHCTPYKLUN)

Ta6bnuua 5.1 — 3HaueHUsi napaMeTPOB TOKa MOJTHUM,
B3ATble u3 matepuanos CIGRE

duKCMpoBaHHble 3HaueHus, %
JIMHMA Ha
3HayeHusa ons
MapameTtp Tun nmnyneca puUcyHke
YPOBHSA MOnHue- 95 50 5 53
3awmThbl |, KA :
I, KA 4 20 90 Mepabiii 1A+1B
(98 %) | (80 %) oTpuvuaTenbHbli
50 KOpPOTKUI
200 4,9 11,8 2,6 Mocnenytowwimnia 2
oTpuLaTenbHbIn
KOPOTKUIN
4,6 35 250 MNepBbIvi 3
NONOXUTENbHbLIN
KOPOTKUI (OAWH)
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lpodomxeHue mabnuysbi 5.1

MapameTtp

DdurKcnpoBaHHble
3HaveHust onsa
YPOBHS MOfHMeE-
3awmThbl I, KA

3HauveHus, %

95

50

Tun umnynsca

JIMHWA Ha
puviCyHKe
5.3

Kn

vmn’

300

1,3

7,5

40

OTpuuaTtenbHbIv
[OyroBon pa3psig

20

80

350

MonoxuTenbHbIN
[OyroBoW paspsg

Q Kn

KOpOTK®

100

1.1

4,5

20

MepBbIvi
oTpULLaTENbHbIN
KOPOTKUI

0,22

0,95

Mocneaytowwmin
oTpuLaTenbHbIN
KOPOTKUI

16

150

Mepsbin
NONOXMTENbHBIN
KOPOTKWI (OANH)

WIR,
k>x/Om

10 000

55

550

Mepsbin
oTpuLaTerbHbIA
KOPOTKUI

0,55

52

Mocrnenytowmn
oTpuLaTenbHbIA
KOPOTKUIA

10

25

650

15
000

MepBbIi
NONOXUTENbHbIN
KOPOTKUI

1

di/dt, .,
KA/MKC

20

9,1

24,3

65

Mocneaytowmii
oTpuUaTerbHbIv
KOPOTKUIM

12

9,9

39,9

161,5

Mocnenytowmin
oTpuLaTenbHbIN
KOPOTKUI

13

0,2

2,4

32

Mepsbin
MONOXUTENbHbI
KOPOTKUI

14

di/dt
30/90 %,
KA/MKC

200

4.1

201

98,5

Mocnenytowwmn
oTpuLaTenbHbIA
KOPOTKUI

15

Q Kn

KOpOTK’

200

[OnuvTenbHbIN

t

Anut’ c

0,5

OnvTenbHbIN
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OkoHyaHue mabnuubi 5.1

dUKCHPOBaHHbIE 3Hadenus, %
JInHns Ha
3Ha4YeHus ans
MapameTtp Tun umnyneca | pUCyHKe
YPOBHS MOMHVE- | g5 50 5 53
3awmTbl |, KA '
Onvtens- 1,8 55 18 Mocnepytowmin
HOCTb oTpULaTENbHbIN
poHTa, KOPOTKWUIA
MKC
0,22 1,1 4,5 | Mocneaytouwmin
oTpuvuaTenbHbI
KOPOTKUN
35 22 | 200 Mepsblit
NONOXUTENbHbIN
KOPOTKUWA (0AWH)
MepBbin
95 50 5 NONOXUTENbHBIN
KOPOTKUWA (0aWH)
Onutenb- 30 75 200 MNep.bin
HOCTb oTpULLaTENbHbIN
yaapa, KOpPOTKWUIA
MKC
6,5 32 140 | Mocneayowwit
oTpyuaTenbHbIV
KOPOTKUIA
25 230 |2000 Mep.bin
NONOXUTENbHbIN
KOPOTKUWA (0AWH)
WHTep- 7 33 150 | MworokpaTHble
Ban Bpe- oTpuLaTenbHble
MEHU, MC yaapbl
O6uias 0,15 13 | 1100 | OtpuuatensHbiii
aonuTens- OyroBon paspsag
HOCTb (sce)
yAapa, Mc
31 180 | 900 | OTtpuuaTenbHbIn
OyroBon paspsg
(6e3 oTaenbHbIX)
14 85 500 | MonoxuTenbHbIN
OyroBon paspsg
MpumeyanHue — 3Hauvenus | = 4 kKA n | = 20 kKA cooTBeTCTBYIOT BeposATHOCTU 98 % 1 80 %
COOTBETCTBEHHO.
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Bce 3HaueHusl, yCTaHOBMEHHbIE AN YPOBHA MOJTHUE3ALNTbl U Mpu-
BeAeHHble B HacTtosuwem TKI1, oTHocATCA Kak K BOCXoAsdLWMM, Tak U K
HUCXOOALLMM MOMHUAM. 3HayeHUs napameTpoB MOMHUKM 06blYHO GepyT
13 pe3ynLTaToB M3MEpPEHUiA, NPOBOAUMbIX Ha Gomnee BbICOKUX 0bbekTax.
Cratuctnyeckoe pacnpegeneHue onpeaeneHHbix NMKOBbIX 3HaYeHWI ToKka
MOIHUW, KOTOPOE HE PacCMaTpUBaET BMUSIHWE BbICOKUX OOBEKTOB, MOXHO
Takke B3siTb U3 MECTHbIX CUCTEM Pa3psoB MOMHUM.

MexaHun4eckne BO3OENCTBUS MOMHUM CBSA3aHBI C MUKOBLIM 3HAYEHVEM
Toka | u c yaenbHow nepegaHHon aHeprueri W/R. TennoBbie Bo3gencTeus
CBfA3aHbl C yaenbHow nepegaHHon aHepruen W/R npu Hanmumm peanctue-
HOW CBSI3U 1 ¢ pa3psaaom Q — npu o6pasoBaHMKM Ha YCTaHOBKE aneKkTpuye-
ckux ayr. MNepeHanpsXeHnsi U onacHoe UCKPEHVE, Bbi3biBaeMble MHOYKTUB-
HbIM UCKPEHUEM, OTHOCATCSA K CPeAHEN CKopOCTU HapacTaHusa di/dt dopoHTa
MMMNynbca ToKa MOMHUM.

Tabnuua 5.2 — JlorapudmMuyeckoe HopmanbHoe pacnpegenieHue napameTpoB
ToKa MONMHUK (cpeaHee 3Ha4YeHUe U U pa3époc 3HaYeHUn 0,y PaccunTaHHble
13 3Ha4eHun 95 % u 5 %), B3ATbIe n3 matepuanos CIGRE

CpegHee JTnHns
Hvcnepcus
MapameTp | 3HayeHve o Tun ynapa Ha pUCYH-
u log ke 5.3
I, KA 61,1 0,576 MNepBbIi OTpULaTENbHbIN 1A
kopoTkuii (80 %)
33,3 0,263 MepBbIi OTpULATENBHbLIN 1B
kopoTkuii (80 %)
11,8 0,233 Mocnepytowuii oTpuua- 2
TENbHbIN KOPOTKUIA
33,9 0,527 [NepBbI NONOXUTENBHBIN 3
KOPOTKUWA (0AWH)
Q. Kn 7,21 0,452 OTpuuaTenbHbIn AyroBoin 4
paspsa
83,7 0,378 [MonoxuTenbHbI OyroBon 5
paspan
Qmpm, Kn 4,69 0,383 MepBbIi oTpULATENbHbLIN 6
KOPOTKWUIA
0,938 0,383 Mocnepytowuin oTpuua- 7
TEMbHbIN KOPOTKUN
17,3 0,570 [MepBbIt NONOXUTENBHBIN 8
KOPOTKUWA (0aWH)
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lMpodomkeHue mabnuybi 5.2

CpegHee [ncnepcus TnHng
MapameTp | 3HayeHue o P Twn ynapa Ha pUCYH-
u log ke 5.3
WIR, 57,4 0,596 MepBhbiii oTpULATENBHBIN 9
kx/Om KOPOTKUI
5,35 0,600 Mocnegytowwmin 10
oTpuLaTENbHbI
KOPOTKMNWA
612 0,844 MepBbIVi NONOXUTENBHBIN 11
KOPOTKUIA
di/dt, .., 24,3 0,260 lNepBblii OTpULATENbHbINA 12
KA/MKC KOPOTKMIA
40,0 0,369 Mocnenytowmin oTpuua- 13
TenbHbIN KOPOTKUI
2,53 0,670 [MepBbii NONOXUTENBHBIN 14
KOPOTKMIA
di/dt 20,1 0,420 Mocnepytowmn 15
30/90 %, oTpuLaTenbHbIN
KA/MKC KOPOTKUIA
Qpone 200 OnuTenbHbIn
T 0,5 OnuTtenbHbI
Onutens- 5,69 0,304 MepBbIvi oTpULATENBHBIV
HOCTb KOPOTKUIA
OHTa, -
q";AKC 0,995 0,398 Mocneaytowuit
oTpuuaTenbHbIn
KOPOTKUIA
26,5 0,534 MepBbIi NONOXUTENBHbIN
KOPOTKUIA (OAMH)
Onutens- 77,5 0,250 MepBbIvi oTpULATENBHBIV
HOCTb KOPOTKUIA
apa, -
y.ElMKFz: 30,2 0,405 Mocnegytowmn
oTpuuaTenbHbIn
KOPOTKUIA
22,4 0,578 MepBbIi NONOXUTENBHbIN
KOpPOTKUIA (0QuH)
WHTepBan 32,4 0.405 MHorokpaTtHble
BpEMEHU, oTpuLaTenbHble yaapbl
Mmc
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OkoH4yaHue mabnuuybi 5.2

CpegHee NnHna
MapameTp | 3HaueHe Avenepcus Tun ynapa Ha pUCYH-
o
] log ke 5.3
Obuwasn 12,8 1,175 OTpuuaTenbHbIl yaap
anvTenb- (BCG)
HOCTb
yoapa, MC 167 0,445 OTpuliaTenbHbIil yaap
(6e3 oTAenbHbIX)
83,7 0,472 MonoX1TENbHbI yaap

Kaxabii n3 napametpos |, Q, W/R, di/dt ynpaBnsieT otaensHbeiM Mexa-
HU3MOM OTKa3sa. ATO criegyeT NpPMHMMaThL BO BHUMaHWe npu onpegeneHum
npouenyp UCnbITaHus.

3HaudeHus |, Q u W/R, oTHOCSLLMECS K MEXAHUYECKUM W TEMSOBLIM BO3-
OEeNCTBYAM, ONPEedensoT N3 NONOXUTENbHBIX yaapoB (notomy yto nx 10 %
3Ha4YeHWss HAMHOTO BbILLE COOTBETCTBYHOLLUMX 1 % 3HaYeHW oTpuLaTenbHbIX
yOapos).

Cnegytowime 3HayeHus1 ¢ BEpOATHOCTLIO Hbke 10 % MOXHO B3ATb U3
pucyHka 5.3 (nuHum 3, 5, 8, 11.1 14):

=200 KA; Q = 300 Kn; Qg = 100 Kn1; W/R = 10 MIx/Owm;
difdt = 20 kA/mKc.

‘Ayr.paspa

YT0o Kacaetca nepBoro ygapa MOnHuM (pucyHok 3.1), aTn 3HayYeHus
AaloT nepBoe NpubnnxeHne Ans BpeMeHWU HapacTaHusa umnyneca:

T - (5.1)
di/dt

T,= 10 MKC 1 MoaTOMy He NpeacTaBnsieT 6onbLIOoro MHTepeca.

YUT0 KacaeTcsl SKCMOHEHLMAnbHO 3aTyxarLero yaapa, To ansa npubnu-
XXEHHbIX 3HaYeHu paspada u aHeprum T, << T, ncnonb3ayioT creayoLime
copmyrbl:

1
QKOpOTK :ﬁx I XT2, (52)

1.1
W/R:EXEXIZXTZ (5.3)

)

OTU hopMynbl BMECTE C BhlLLEyKa3aHHbIMU 3HAYEHMSIMU NPUBOASAT K
nepeoMy NpubnuxeHuio Ans Bpemexu nonycnaaga: T, = 350 Mkc.
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3ap;u:|, ONUTENbHOIo yaapa MOMHUN MOXHO I'IpVI6]'II/|)KeHHO paccunTatb
no gopmyne

anm = Qnynpaapﬂn_ QKOpOT‘ (54)

Q,,.. = 200 Kn, a ero npoaomx1TeNnsLHOCTb (PUEYHOK 3.2) MOXHO onpe-
AenuTb U3 NPOACIKUTENBHOCTY yaapa kak T = 0,5 c.

MakcrmanbHoe 3HaueHue cpegHer KpyTusHel opoHTa di/dt, cBsasaHHOro
C OMacHbIM UCKPEHMEM 1 BbI3bIBAEMOM MHAYKLMOHHON CBA3bI0, onpeaens-
10T 13 MOCNENYIOLMX KOPOTKMX YAapOB OTpULATENbHbIX AYFOBbIX pa3psaoB
(noTomy uTO X 3Ha4YeHns 1 % HaMHOro Bbilwe 3HaYeHU 1 %, NonyYeHHbIX
u3 oTpuuaTtenbHbIX y4apoB, UMM COOTBETCTBYHOT 3HaveHusam 10 % nono-
XUTenbHbIX OYroBbiX pa3psgos). Criegyowme 3Ha4yeHnsl ¢ BEPOSTHOCTbIO
Hxe 1 % MOXHO B3ATb M3 pucyHka 5.3 (muHum 2 1 15): | = 50 KA, di/dt =
200 kA/MKc.

YUTo kacaeTcst nocneayLwero KOpoTkoro yaapa (pucyHok 3.1), atu 3Ha-
YeHus AaloT nepBoe NpubnmkeHne Ans BpeMeHW HapacTaHusa umnynbea:
T, =1/ (di/dt) = 0,25 mkc.

Ero Bpemsi 4O OOCTUXKEHUS CPEOHEro 3HAaYEHUs1 MOXHO OMpeaenuTb Ha
OCHOBaHWUW ONUTENBHOCTU yaapa NOCHEAYIOWMNX OTPULLATENBHBIX KOPOTKMUX
paspsinos: T, = 100 MKC 1 NO3TOMY He NpeacTasnsaeT 60MbLIOro MHTepeca.

O dPeKTMBHOCTL YNaBnNUBaHUS CUCTEMbI MOIMHWE3ALLNTLI 3aBUCUT OT
MUWHVMAaIbHbIX NAPaMETPOB TOKA MOMHUW U OT CBA3aHHOIO C HUMW pagny-
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929 <
98

—>

MocTosiHHbIE
napameTpbl

%
5]
°

95
90 i< <

80 =
70
60

,
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7
@
p

g
o4
74
7
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Mapametp —P

PucyHok 5.3 — KymynsiTuBHoe YacToTHOe pacnpepeneHvue napameTpoB Toka
MonHuM (NpPAMble, NpoxoAasilne Yepe3 To4ku 3HavyeHun 95 % un 5 %)
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ca Karswencsa cgepbl. F[eomeTpryeckyto rpaHuLy Mexay 30Hamm, KoTopble
3aLUMLLEHbl OT NPAMbIX YAAPOB MOMHUW, MOXHO ONpeaensdTs MeToaoM Ka-
TAWenca cgepsl.

CornacHo anekTpu4eckor reoMeTpu4ecKon Moaeny pagnuyc Katawencs
cdepbl r (KOHEYHOE PacCTOsIHUE NePEeKPbIBAOLLENO pa3psaa) COOTHOCUTCS
C NMUKOBBLIM 3HAYEHMEM TOKa NEPBOro KOPOTKOro yaapa. B otyete pabouyei
rpynnel IEEE [8] npuBoguTtcsa cnepytoLlee oTHOLIEHWE:

r=10x19%, (5.5)

rae r — paguyc katswencs cdepsl, m;

| — NMKOBBLIN TOK, KA.

Ana gaHHOro paguyca katswencs cdepbl I MOXHO [ONyCTUTb, YTO
BCE yAapbl MOSIHUM C MWKOBBIMW 3HAYEHUSAMW, MPEBbILLAIOWUMN COOT-
BETCTBYIOLLIEE MUHMMArbHOE NMMKOBOE 3HadeHuve |, ByayT sagepxuBarbes
€CTeCTBEHHbIMW WX cneuunanbHO NpeaHasHavyeHHbIMYM MOMHMEe3aLUUTHBI-
My cuctemamu. CrnegoBatenbHO, BEPOSTHOCTb MUKOBbLIX 3HAYEHUA OTpu-
LaTernbHbIX U NONOXUTENbHBLIX YAAPOB (PUCYHOK 5.3, nuHumn 1A 1 3) npuHK-
MaloT 3a BEPOATHOCTb 3adepXKaHUA. YUYnTbiBasi COOTHOLLUEHWNE NONSPHOCTU
10 % nonoxuteneHbix 1 90 % oTpuuaTenbHbIX yAapoB, MOXHO BbIYUCIINTD
BEPOSAITHOCTb 06LLEero 3agepkaHusi.

5.3 MNoBpexaeHne B pesynbrate BO3AeNCTBUA MOJTHUN
5.3.1 NoBpexaeHus 3gaHnn

MonHus, Bo3gencTByloWas Ha 3aaHue, MOXET SIBNSATbCS NPUYUHON
NOBPEXOEHUS CaMOro 3[aHusi, HaxoAsLLerocs BHyTpy Hero obopyaosa-
HuA, BKN4Yad BHYTpeHHMe cuctembl, U nNpuvynHeHuna Bpeaa 300pO0Bblo
nogen. PaspylieHnsa u nospexaeHns MOryT pacnpoCTpaHATLCH Ha npu-
nerawLime K 30aHUI0 00bEKTBI U JaXe OKPYXaloLly MeCcTHOCTb. Benu-
YMHa 3TOrO PacnpOCTPaHEHWs 3aBMCUT OT XapaKTEPUCTMK Kak Camoro
30aHns, Tak U yaapoB. MOMHU.

OCHOBHbBIMU  XapakTepUCTUKaMWU 34aHUIA, ONpefenslowmMMn CTeneHb
BO3€NCTBUSI MOSTHUN, SIBNSAOTCS:

— KOHCTPYKUMSI 30aHusa (Hanpumep, Kapkac 3[4aHusl, U3rOTOBMEHHbIN
n3 gepeea, kupnuya, 6eToHa, xxeneszobeToHa 1 cTanu);

— ero yHKUMOHanNbHOe Ha3HaveHune (xkunoe 3gaHue, oduc, depma,
Tearp, roCTMHULA, LWKona, 6onbHMLA, My3eN, LepKoBb, TIOpbMa, YHMBEPMAT,
6aHK, habpuka, NPOMbILLIIEHHOE NPeanpUaTUE, CNIOPTUBHOE COOPYXEHUE);

- cogepxumoe 3aaHus (NIAK, XXMBOTHbIE, HAaNn4Yne BOCMaMeHSEMbIX
U HEBOCMNAMEHSIEMbIX, B3pbIBYATbIX MU HEB3PbIBYATLIX MaTepuaros,
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ANEKTPUYECKUX UINN SNEKTPOHHBIX CUCTEM C HU3KUM UITN BbICOKUM BblAEp-
XXMBaeMbIM HanpspKeHeM);

— KOMMYHUKaLMOHHbIE CUCTEMbI 30aHUSI (NMMHUK 3neKTpocHabXeHwus,
TENEKOMMYHUKaLMOHHbIE NHMK, TpybonpoBoabl);

- cylecTsylowme unn obecneyvBaemble 3awMTHbIE MepsbI (Hanpu-
Mep, MO CHUXEHUIO PU3NYECKOTO MOBPEXAEHNS U ONaCHOCTU ON1S KU3HU
YernoBeKa, NOBPEeXAEeHWS1 BHYTPEHHUX CUCTEM);

- MacwTab pacnpocTpaHeHus onacHOCTU (34aHus, B KOTOPbIX 3Ba-
Kyauusi 3aTpyaHEHA UM MOXET BO3HUKHYTL MaHWKa, a TAKKE COOPYXKEHWS,
npeacTaBnsaoLme onacHOCTb AN OKPYXXatolen cpeabl Unu 3KONorum).

B tabnuue 5.3 npuBeaeHsbl BUAbl NOBPEXAEHUA pa3nMyHbIX TUMOB 3aa-
HWUIA B pesynbTate BO3OeNCTBUS MOHUN.

ToK MOMHMM SBNSETCS WCTOMHUKOM paspylleHusi. B 3aBucmmocTu
OT TOYKU MOPaXeHWs 34aHus NPUHUMAOT. BO BHUMaHWe crepyloline
cuTyauuu:

- S, —yOap MOrHWu B 3aaHue;

- S, - ynap MonHuy Bbnuamn anaHus;

- S, — yaap MOMHUM B CUCTEMbI BHEPTOCHABXEHNA 3AaHNS;

- S, — yOap MonHuu B6rnnam CUCTEM SHeprocHabxXeHns 3aaHus.

Yoap MOnHMKM B 30aHNE MOXET MPUBECTY K CrEAYHOLLUM NOCNEACTBUSAM:

- MrHOBEHHOMY MEXaHWYECKOMY MOBPEXAEHUIO, MoXapy W/unu
B3pbIBY BCreACTBME BO3OEWCTBUSA TFOpsAYver NrasMeHHOW Oyru camomn
MOITHUN, BCNEACTBME BO3AENCTBUS TOKA, NOSIBNSAOLLErocs B pesynsrare
OMWYECKOro HarpeBsa NPOBOAOB UIM BCIEACTBUE NEKTPUYECKOro 3apsi-
[0a, BO3HMKALLEro B pesynbrate 3po3nn B OCHOBaHMK Ayru (pacnnas-
NeHHbIN meTann);

- noxapy w/wvnu B3pbiBY, UHULUMPOBAHHbLIX MCKpPaMW, Bbl3BAHHBLIMM
nepeHanpsKeHUsaMn B pesynbrate pPe3nCTUBHOW U MHAYKTUBHOW CBSI3N U
NPOTEKaHUS YacTU TOKOB MOJSTHUW;

— MNPUYMHEHUIO BPELA 300POBbIO 13-3a HAMPSHXXEHWS MPUKOCHOBEHMS 1
LLAroBOro HanpsKeHUs;

— MOBPEXOEHUIO UMK BbIXOQY U3 CTPOSt BHYTPEHHMX CUCTEM B PE3Yrib-
TaTe BO3OENCTBUS 3NIEKTPOMArHUTHbIX MMMNYNbCOB PaspsifoB MOSHUMN.

Yaap mMomHuu BORM3N 30aHMs MOXET MPUBECTU K MOBPEXAEHUIO UIU
BbIXOZY 13 CTPOS BHYTPEHHMX CUCTEM B pe3yrbTaTe BO34ENCTBUS 3MeKTPo-
MarHUTHbIX UMIYIbCOB Pa3psifoB MOSHUN.

Yaap MONHUM B CUCTEMY SHEPrOCHAOXEHWS 30aHMs MOXET NPUBECTU K
cnepyoLwnM NocneacTBUaM:

= noXapy w/unn B3pbiBY, BblI3BaHHbIX UCKpaMu BCMEeACTBUE NepeHa-
NPSPKEHUA M. BO3OENCTBMS TOKOB MOJTHUK, MPOXOASILLUX Yepe3 CUCTEMBI
3HeprocHabXeHus:;
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— MPUYMHEHMIO Bpeaa 300POBbI0 U3-3a HANPSKEHWUS TPUKOCHOBEHNUS 1
LLIAroBOro HanpsbKeHUs! BHYTPU 30aHWs1, Bbi3BaHHbIX TOKaMy MOMHMU, Nepe-
JaBaeMbIx Yepes NoACOeAUHEHHbIE CUCTEMbI SHEPTOCHaBXEHWS;

— MOBPEXAEHWIO UMK BbIXOdy U3 CTPOSi BHYTPEHHUX CUCTEM BCren-
CTBUE MEPEHANPSDKEHUNA, BO3HUKAIOLLMX HA MOACOEAUHEHHBIX IMHUSIX
anekTponepeaayn 1 nepeaaBaeMbix Ha 3haHue:;

Yaap MOnHWM BOIM3M CUCTEM SHEPrOCHAGXEHUA 30aHWst MOXET Mnpu-
BECTU K NOBPEXAEHUIO UMW BbIXOAY M3 CTPOSi BHYTPEHHUX CUCTEM BCres-
CTBUeE NepeHanpskeHNN, HAYLMPOBaHHbIX Ha NMOACOEAMHEHHBIX NIMHUSX U
nepefaBaeMbIX Ha 34aHue.

Ta6nuua 5.3 — Bo3gencTBuA MOMIHUM Ha OObIYHbIE 3A4aHUA

Tun ob6bekTa
B COOTBETCTBUM C €0
PYHKLMOHAmNbHbBIM
HasHayeHnem u/unm
coepKUMbIM

Buabl nosBpexageHun
B pe3ynbrare BO3AeNCTBUSA MOSTHUN

Kunoin nom OTka3 aneKkTpoyCcTaHOBOK, NOBPEXAEHNEe MMYLLEeCTBa,
noxap.

O6bI4HO HebonbLLOE NOBpeXAeHNe NpegMeToB, pac-
NONOXEHHBIX B MecTe yaapa MOMHWUM UMK 3a4eThIX ee
KaHarom.

MoBpexaeHne yCcTaHOBNIEHHOTO 3MEKTPUYECKOro Un
3MEKTPOHHOro 06opyAOBaHMS 1 cUCTeM (Hanpumep, Te-
11eBM30pPOB, KOMMbLIOTEPOB, MOAEMOB, TENEeMOHOB U T.4.)

depma [MepBoHaYansHO — NoXap 1 onacHele nepenagbl Hanps-
XEHUA, a Takke NOBPEXAEHNEe MMYLLLECTBa.

3atem — noTeps ANEKTPONUTaHUS C pUCKOM rmbenm
XKMBOTHBIX M3-3a OTKa3a 3NEeKTPOHHOWM CMCTEMbI ynpaBre-
HWS BEHTUNALMEN 1 nodayn kopma v T.4.

Teatp, rocTuHuua, MoTeps anekTpocHabxeHns (Hanpumep, OCBELLEHNS),
LiKona, yHuBepmMar, | BeposiTHOCTb BO3HUKHOBEHMWS MaHUKN.
ggngg(Zi?ﬂz OTKa3 cMcTeMbl MOXapHOW CUrHaNM3aumn, Bbl3bIBaoOLWnA
Py 3a4epXKKy NPOTUBOMOXAPHBIX MEPONpPUSTUN
BaHk, cTpaxosas MoTeps anekTpocHabxeHus (Hanpumep, OCBELLEHNS),
KomnaHwus, BEPOATHOCTb BO3HUKHOBEHWSA NaHWKK, a Takke oTka3
KoMmep4ecknn CUCTEMbBI NMOXAPHOW CUrHanM3aumm, Bbi3biBaKLLNA 3a-
oduc n T.4. OepPXKy NPOTUBONOXAPHBIX MEPONPUATUNA.
MoTeps cpeacTs cBA3N, COOM KOMMBIOTEPOB C NOTEpen
AaHHbIX
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OkoHyaHue mabnuubi 5.3

Tun obbekTa
B COOTBETCTBUU C €ro
YHKLMOHANBHBIM
HasHavyeHnem u/mnm
COAEPXKUMbIM

Buapbl noBpexaeHun
B pe3ynbrate BO34eNCTBUS MOMHUK

BonbHuua, gom MoTeps anekTpocHabxeHns (Hanpumep, OCBELLEHNS),
Ans npecTapenbix BEPOATHOCTb BO3HUKHOBEHWA MaHWKK, a Takke oTka3
nogen, TiopbMa CHCTEMbI MOXapHOW CUrHanM3auum, Bbi3blBaloLLMiA 3a-

[EPXKY NPOTUBOMNOXKAPHbLIX MEPONPUSATUN.

MoTeps cpencTs cBs3W, c6OU KOMMNBIOTEPOB C NOTEPEN
AaHHbIX, BO3HUKHOBEHWE NPobrem B oka3aHWy MOMOLLM
TSHKENOoBO0MNbHBLIM M HENOABWKHBLIM MIOAAM

[MpombiLIneHHbIe [ononHuTenbHble NOCNeacTBUsl, 3aBUCSILLME OT YCIOBUN
npeanpusTusi NPOU3BOACTBA, — OT HE3HAUUTENbHBLIX NMOBPEXAEHUNA A0
6onbLunX yLepboB 13-3a NoTepb NPOAYKLMM

Myaem, apxeonoru- HesocnonHumas noteps KynbTYPHbIX LieHHoCTen
YecCKne NaMATHUKN,

Liepkau
CpepncTBa cBsi3M, HapyLieHne koMmMyHanbHOro 06cnyxuBaHus
3MeKTpoCTaHLum

MoxapoonacHble MocnedcTBms OT NoXapa 1 B3pbiBa AN NpeanpusaTus n
Npon3BOACTBa OKpyKatoLLien cpeabl

Xumunyeckun 3asop, | Moxap v HapylueHne paboTbl NPeanpUSTUS C BPeAHbIMK
HedTenepepaba- nocfeacTBUAMM ANsi OKpyxatoLen cpeabl

ThIBaOLWMIA 3aBO/,
aToMHasi aneKTpo-
cTaHuus, Guoxmmm-
Yeckune naboparto-
pvn 1 pabpuku

Bbixoa 13 cTposi BHYTPEHHUX cUCTEM He nonagaet noa aevictaune [1]1-[5].

MonHuu, yoapstolme HenocpeacTBEHHO B TpyOONpoBOA4 30aHWUs Unv
BONMM3M Hero, He BbI3bIBAKOT MOBPEXAEHUN 30aHWS NMPU YCNOBUK, YTO TPY-
00npoBOA COEAMHEH C LUMHOW YPaBHMBAHMS MOTEHLMANOB.

Yoap .MOMHUM MOXET CTaTb MPUYMHOW TPEX OCHOBHbLIX TWUMOB MOB-
pexaeHus:

- D, — MpuunHeHne Bpeaa 300pOBbLI0 M3-3a HANPSXXEHMs NMPUKOCHOBE-
HMS W LUAroBOro HanpsXxeHus;

— D, —dwmanyeckoe nospexaeHune (Noxap, B3pble, MEXaHNYECKOe pas-
pyLueHne, BbIBpOChl XMMUYECKNX BELLECTB) BCIEACTBMNE BO3ENCTBUSA TOKa
MOFHUN, BKITIOYAs UCKPEHWE;
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- D, — nospexaeHne BHyTPEHHUX CUCTEM B peaynbTare BO3AencTeus
3NeKTPOMarHUTHbIX UMNYNbCOB Pa3psiAoB MOMHUM.

5.3.2 NoBpexaeHUAa cUcTeMbl 3HepProcHabxeHUs

YOoap MOnHuM B CUCTEMY 3HEprocHabXeHWsi MOXET SBMATbCA NpU4m-
HOW paspyLLeHMs cammnx Pusndecknx cpeacTs (MMHUM unm Tpyob), ncnonb-
3yembix Ans obecneveHus paboTbl CUCTEMBI, @ TakKe NoACOEAMHEHHOIO
3MEeKTPUYECKOro UMM 3NEeKTPOHHOro 060PYA0BaHNS.

Heobxoanmo paccmoTpeTb pusnyeckoe coeguHeHe mexay:

- 34aHneM 3HeprocHabxeHns 1 3HepronoTpebnaALLUM 3aaHneM, Unm
OBYMS 30aHUSIMW SHEProcHabXeHWs, Unn AByMS SHepronoTpebnsaowmmMmn
30aHUSMW B OTHOLLEHUUN TENEKOMMYHUKALMOHHBIX NIUHWUIA;

- 30aHneM 93HeprocHabxeHus, SHepronoTpedbnsAwMM 30aHVeM U
TOYKOW pa3BETBMEHUS UMW ABYMS TOUYKaMW Pa3BETBMEHMS B OTHOLUEHUU
TENEeKOMMYHUKaLMOHHbIX JIMHWN;

- TMOACTaHUMEN BbICOKOTO HaMPshKeHWA 1 3HepronoTpebnsaowmnm 3aa-
HVMEM OTHOCUTENBHO NUHNM 3NEKTPOCHabXeHNs;

— OCHOBHOW pacnpefenqTernbHON CTaHuMen u aHepronoTpebnsaowmm
30aHMeM oTHocuTenbHo TpybonpoBoaa.

Macwrtab pacnpocTpaHeHusi yaapa MOfIHUM B CUCTEMY SHEProcHabxe-
HWUSI 3aBMCUT OT XapaKTEPUCTUK CUCTEM 3HEpProcHabXxeHusl, Tuna u pac-
npeneneHns aneKTpUYECKMX 1 AreKTPOHHBIX CUCTEM M OT XapaKTepUCTUK
YAAPOB MOSTHUN.

OCHOBHblE XapaKTEPUCTUKM CUCTEM 3HeprocHabxeHus, onpeaensio-
Lme cTeneHb BO3AENCTBUS MOMHUN, BKITHOYAIOT:

— KOHCTPYKUMIO (NMUHMSA: BO3JYyLUHAsA, NOA3EMHAs, 3KpaHWpOBaHHas,
HEe3KpaHMPOBaHHas, ONTOBOJIOKOHHAA; TpybonpoBoa: Ha3eMHbIn, 3arny6-
NEHHbIN, MeTannMMYeCcKunin, NacTMaccoBbIn);

- (yHKUMOHaNbLHOE HasHayeHne (TENeKOMMYHUKaLUOHHas NUHUS,
TNNHWA 3neKkTpocHabxeHus, Tpybonposoa);

- COOEPXUMOE KOHCTPYKUMM (34aHWe, HaxoAsleecsi BHYTpU Hero
obopyaoBaHue, ero pa3mepbl, PpacrnosioXeHne);

- cyuwecTBylolle unn obecneunBaemMble Mepbl 3awmTbl (Hanpumep,
3KpaHMPOBaHHas NPOBOAKA, OrpaHNYnTENb NepeHanpsxexHus, aybnuposa-
HWe MapLUpyTa, CUCTEMbI XpPaHEHWUS XXUOKOCTU, reHepPaTopHbIE YCTAaHOBKMY,
MCTOYHUKM BecnepebolriHoro NuTaHms).

B Tabnuue 5.4 onpeneneHsl BuAbl NOBPEXOEHWIN pa3fnyHbIX TUMOB CU-
CTeM 3HeprocHabxeHus B pe3yrnsraTe BO3AENCTBUSA MOSTHWN.
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Tabnuua 5.4 — Bo3gencTBMA MONMHUM Ha OObIYHbIE CUCTEMbI
3HeprocHaGxeHus

Buabl noBpexaeHuit B pesynsrate

Tun cuctembl o
BO34ENCTBUS MOSTHUM

TenekommyHukauu- | MexaHW4eckoe MoBpexaeHue MUHWK, NMaBneHue 3Kpa-
OHHas NNHKA HOB W MPOBOAOB, pa3pyLueHne nsonaumm kabensa n obo-
pyaooBaHusi, MpyBoAsiLLee K MEPBUYHOMY NMOBPEXAEHUIO C
MrHOBEHHOW noTepen nepegayv dHeprocHabXeHus.
BTopuyHble noBpexaeHNst ONTUHECKNX ONTOBOMOKOHHbIX
kabeney ¢ paspylueHueM kabensi, Ho 6e3 notepu nepe-
Aayv sHeprocHabXeHust

NuHna MoBpexaeHnsi WU30MATOPOB HA3eMHON HWU3KOBOJILTHOM
3MEeKTPOCHaABXEeHNSA | nuHUKM, NpoGo M3oNAUMK KabenbHOM nuHUK, NpPoGOoN
M30nsAuMmn NMMHENHON annapaTtypbl U TpaHCOpMaTopoB C
nocreayLwmnM NpekpaLLeHMeM aHeprocHabXeHus

BogonpoBogHble MoBpexaeHusi ANEeKTPUYECKON U SNEKTPOHHOW annapary-

TpyObI pbl ynpaBneHusi, KOTOpble MOIYT Bbl3BaTb MpekpalleHne
3HeprocHabxeHus

[asonpoBoa, Mpobor HemeTanmMYeckux dnaHUeBbIX YNIOTHEHWUIA, KO-

TOMMMBONPOBOA TOPbIN MOXET BbI3BaThb NOXap W/unu B3pbIB.

Pa3pylueHne 3reKTpu4eckoil U 3NEeKTPOHHOW annapary-
pbl yNpaBneHusi, KOTOPOE MOXET BbI3BaTb MNpekpaLleHne
3HEeprocHabxeHus

ToK MOMHUK SABNSETCA MCTOYHUKOM noBpexaeHusi. B 3aBucumocTtu ot
pacnonoXeHns1 TOYKM MOPaXeHWsi OTHOCUTENbHO paccMaTpUBAEMON CU-
CTeMbI 3HeprocHabxeHnst HeobxoaMMO yunTbiBaTL cuTyauumn S,, S, S,.

YOoap MOnHMM B CUCTEMY 3HEPrOCHABXEHMS 30aHUA MOXET MPUBECTU K
cnepyoLwuUM NocneacTemsaM:

— MMaBMneHUID MeTaNIMYeCcKUX NPOBOAOB 1 3KpaHOB kabenen scnen-
CTBUE NonagaHus Toka MOJIHMM B CUCTEMY SHEpProcHabXxeHus (B pesynbsTa-
Te pe3aCTUBHOIO HarpeBa);

— paspyLUEeHUIO U30ASLMN NNHUIA U NOACOEeQUHEHHOTO K HUM 06opyao-
BaHWs (BCNeacTBME PE3NCTUBHON CBA3M);

- npobGo. HEMETaNNMUYeCcKMX NPoKNazaok Bo dnaHuax Tpyb, a Takke
NPOKNagoK B M30AMUPYHOLLMX MydTaXx;

= MFHOBEHHOMY MEXaHUYECKOMY MOBPEXAEHNIO METAIITUYECKMX NPOBO-
[OB unu TpybonpoBogda BCNeacTBUE 3MeKTPOANHAMUYECKOTO BO3OENCTBUSA
UNn Harpesa, BbI3BAHHOIO TOKOM MOIHMM (pa3pyLUeHne W/unu nnaeneHne
MeTannNMYecknx fNpoBOAOB, 3KPaHOB MUnu TpyO) M BCrneacTsme TenrnoBOro
BO3AENCTBUSL MITAa3MEHHON OyrM camor MOSHMM (NpoOo NMNacTUKOBOW 3a-
LLIMTHOW 0BOMOYKM);
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— MrHOBEHHOMY 3f1EKTPUYECKOMY MOBPEXOEHNIO NUHUIA (pa3pyLUeHne
M30MAUUKn) N NOACOEOUHEHHOTO K HAM 000pya0BaHNS;

— npobo TOHKUX Ha3eMHbIX MeTannuMyeckmx Tpyb n HemeTannuye-
CKMX MPOKNagoK BO naHuax, YTo MOXET MPUBECTU K Noxapy U B3pbiBY
B 3aBMCUMOCTM OT XapakTepa nepenaBaembIX XXUAKOCTEN;

— TMOBPEXOEHUIO U30NALMU NIMHUA U NOACOEANHEHHOTO K HUM obopy-
[0BaHUs BCNeacTBUE MHOYKTUBHOW CBSI3N.

Yaap MOMHMM MOXET CTaTb NMPUYNHON TPEX OCHOBHbLIX TUMOB MOBPEX-
aenna—-D,, D,, D.,.

5.3.3 Tunbl ywep6a

Kaxgpii TN noBpexaeHus, Kak no.oTaenbHOCTU, Tak 1 B KOMOUHaLMK
C OpPYruMU, MOXET NPUBOAUTL K pPasfMYHbIM KOCBEHHbIM Tunam yuiepba
3awmaemoro obbekta. Tun BO3HMKaKOLWEro yulepba 3aBMCUT OT XapakTe-
pUCTMK caMoro obbekTa.

B HacToswem TKIT paccmatpuBatotesa cnegytowime tynel yuwepba:

- L, —yrposa ans xusHu nioaen;

— L, — HapyuieHne KoMMyHanbHOro 06CnyXMBaHus,

- L, — HeBocnonHumas notepsa KynsTypHbIX LIEHHOCTEN,

- L, — akoHoMunuecku yuiep6 (CTpOUTENbHOM KOHCTPYKLUMM U Haxoas-
Lemycs BHyTpu Hee obOpydoBaHUIO, CUCTEME IHEProcHabXeHusa u ges-
TENbHOCTN).

Tunbl ywepba L,, L, n L,/MOXHO paccmaTpuBaTtb Kak notepto obuue-
CTBEHHbIX LUEHHOCTeR, Tun yuwepba L, — KaK 4YACTbIA 3KOHOMUYECKUI
yLiep6.

K ywep6am, KoTopble MOryT BO3HMKaTL B 3AaHum, otHocatesa L, L, L, L.

K ywepbam, koTopble MOryT BO3HMKATb B CUCTEME SHEProcHabXeHwus,
otHocATeA L, mL,.

CBs3b MeXAy UCTOMHUKOM paspyLUEHWs, TUMOM paspyLUEHUst U yLUep-
6om ans 3gaHui nokasaHa B Tabnuue 5.5, a onsa cuctembl 3HeprocHabxe-
HUa — B Tabnuue 5.6.

Ta6nuua 5.5 — NoBpexaeHus U yuwep6, HAHOCUMbIe 34aHUI0, B 3aBUCMMOCTH
OT pa3fNMyYHbIX TOYeK yaapa MOnHUu

Touka NcTOuHMK Tvn Tun
yAapa NnoBpexaeHust | nospexaeHns | yuwepba
3paHue _
i D, L.,L~
o= s, D, Lol L,
- D, L Lk,
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OkoHyaHue mabnuuybi 5.5

Touka McTouHMK Tun Tun
yoapa NoBpeXAeHus | NoBpexaeHust | yuwepba
Bonuan
30aHnst T~
*k
Cucrtema
3Hepro- D, L,L>
CcHabxeHus S, D, L1,*I:2,L3, L,
3aaHns D, L L L,
B6nmnan
cucTemsbl
*k
3HeprocHab- S, D, L™ L, L,
XeHus 3gaHnsa
* [INs CTPOEHMWIA, B KOTOPbIX MOTYT/MOfMOHY T XUBOTHbIE.
** st 30aHUiA, B KOTOPbIX UMEETCS ONAaCHOCTb B3pbIBa, A5 6ONbHUL UNn ApYrux
CTPOEHUI, B KOTOPbIX MOBPEXAEHNE BHYTPEHHUX CUCTEM Cpasy e CO3daeT yrpoay Ans
6esonacHoCTY noaen.

Puck Puck Puck Puck
1

R" 2 R," R4

M6enb Hesbinon- Y1para Moteps

Tun nogen Henue ycnyr KynbTyp- IKOHOMM-

yl.uepSa Hacenesuio Horo Heckux

Hacneaus LeHHoCTel

2)

Tun Tpasmupo- Dduan- "°:ﬁ:mi’f"e Dduzu- I'Io:ﬁ:mﬂjue Duau- Tpasmupg- Duzm- ”°;1P§K”$i'f"e
noapexc | “same || veote || Sy || e || oy || eoe | | Csamel || oot || oy
AeHus erme || MEKTROHHbIX e | | 2TEKTROHHBIX ehite e | | 2TEKTROHHLIX
A cnctem A cunctem A A cuctem

" Tonbko AN 34aHUN.
2 Tonbko Ans GOMbHUL, MU OPYTUX COOPYKEHWI, NOBPEXAEHNE BHYTPEHHUX CU-
CTeM KOTOpbIX MFHOBEHHO CO34aeT yrpo3y Anst 6esonacHocTy niogen.
9 Tonbko Ans CTPOEHUIA, B KOTOPbIX MOTYT NOMMGHYTh XUBOTHBIE.

PucyHok 5.4 — Tunbl ywep6a u cooTBeTCTBYHOLLME PUCKU, BO3HUKaIOLLUE
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Ta6bnuua 5.6 — MNoBpexaeHUa u ywep6 B cucteMe 3HepProcHabxeHust
B 3aBUCMMOCTM OT pasnuUyHbIX TOYeK yaapa MOMHUU

Touka yaapa McTouHmK Tun Tun
ynap nospexaeHus | nospexaeHuns | ywepba
Cuctema aHeprocHabxeHus S, D,. D,
B6nuau cuctembl s3HeprocHabxeHus S, D, LL
2 T4
3aaHue, B KOTOpOe nogaercs S; D, D,
3Heprusi

Ha pucyHke 5.4 npeacraeneHbl TUNbl yillepba, BO3HUKalOWME B 3aBU-
CMMOCTM OT PasfNYHbIX TUMOB NOBPEXAEHNSA, N COOTBETCTBYHOLLME PUCKU.

5.4 Heo6xo0AMMOCTb NPUMEHEHUS U IKOHOMMUYECKoe
npenmMyLLecTBO MOMTHME3aLWUTbI

CnepyeT paccMOTpeTb HEOOXOAMMOCTbL NPUMEHEHWUST MOSTHME3aLUMNTbI
obbekTa C Uenbl ymeHblleHus ylepba, HaHOCUMMOro O6LEeCTBEHHbIM
ueHHoctam, —L,, L, nL,.

[ns oueHkn uenecoobpasHocTu. obecneyeHnss MonHWe3awuTbl 06b-
eKkTa Heobxoanmo NPOBECTU OLEHKY pucka R B COOTBETCTBUM C npoueay-
pamu, ykasaHHbiMy B [2]. [pyHMMatoT BO BHUMAHWE CreayroLimne pucku,
COOTBETCTBYIOLLME TUMaMm yliepba, ykasaHHbIM B pasgene 5.3.3:

- R, —yrposa ans xwmsHu nogen;

- R, —Heponyctumoe HapyuieHne KOMMYHarbLHOro 06CnyXUBaHus,

- R, — noTeps KyrnbTypHbIX LEHHOCTEN;

- R, —noTepa 3KOHOMMYECKMX LIEHHOCTEN.

MorHuesalmTa Heobxogmma B Tom criydae, ecriv puck R (R, — R,) npe-
BbILLAET AOMYCTUMBIN ypoBeHb R :

R>R,. (5.6)

B aToM cnyyae 3alwuTHbIe Mepbl yTBEPXXAAIOT Ans TOro, YToObl CHU3UTh
puck R (R, = R;) Ao npremnemoro yposHsa R.:

R<R,. (5.7)

Ecnu B 3awwyaemMomM 06beKTE MOXKET BO3HUKHYTb YLEPD HECKOMbKUX
TMNOB, TO ANs Kaxaoro Tuna yuwep6a (L, L, u L,) HomKHO yaoBneTBopsATL-
csa'ycnosuve

R<R,. (5.8)
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LlenecoobpasHo onpegenntb 3kOHOMUYecKkre npenmyLlecTsa obecne-
YeHUS Mep MOMHNE3aLLMTbI C LEeMbIo CHWKEHUST 3KOHOMUYeCKoro yLiepba
Tmna L,. B aTom cnyyae HeobXoAWMO OLEHMBATb PUCK 3KOHOMUYECKOTO
yuiep6ba R,. Mpu oueHke pucka R, NpoBoaAaT pacyeT CTOMMOCTU 9KOHOMMU-
Yyeckoro yuiepba ¢ NPUHATBIMX Mepamn 3aLnTbl Unn 6e3 Hnx. MonHuesa-
LmMTa ABnseTca peHTabenbHOM Nub B TOM Cryyae, ecriv cymma CTOMMO-
CTV ocTaTovHOro ybbiTKa npy Hanu4umn mep 3awmtel CRL n ctoumocTtn mep
MornHuesawuTel CPM Hke ctoumocTy obero yulepba 6e3 mep MonHue-
3awmnTtbl CL:

CRL+CPM<CL. (5.9)

MoppobHas nHdopMaumsi 06 oLieHKe ‘SKOHOMUYECKOrO NPpenMyLLecTBa
MONHMe3aLLMTbl YKka3aHa B cTaHaapTe [2].

5.5 Mepbl MONHMe3aWMTLI

Mepbl MONHME3ALLMTBI MOXHO . MPeANPUHUMATL C LiENbio CHKEHUS pu-
CKa B 3aBNCUMOCTM OT TMNa pa3pyLUeHus.

C uernbio CHKEHUS YTpo3bl NS XKU3HW FII0AEN U3-3a HANpsKeHNst Npu-
KOCHOBEHMS W LLAroBOro HanpsiXeHUs oCyLLeCTBASIOT:

— COOTBETCTBYIOLLYIO N30MNALMIO OTKPbITbIX TOKOMPOBOASALLNX YacTew;

- YypaBHMBaHMe NOTEHLUManoB MOMHUM MOCPEACTBOM CIOXHO 3aMKHY-
TOW CUCTEMbI 3a3eMIeHns;

- U3nYeCcKMe orpaHnYeHns u NnpeaynpexaeHus.

YpaBHVBaHWe NOTEHLMNANOB MOMTHUKN He sBNsAeTcs 9P EKTUBHBLIM B OT-
HOLLEHWM HaNPsXKEHUS MPUKOCHOBEHUS.

YBenuyeHne yaernbHOro ConpoTMBIEHNS NOBEPXHOCTEN BHYTPU 30aHUs
N CHapyXun MOXET YMEHbLUNTb ONacHOCTb ANd XusHu [3].

K BO3MOXHbIM_Mepam MOSTHME3ALLNTbI, HanpaBrneHHbIM Ha CHUXEHne
uU3nYecKoro NOBpEXAEHUSA, OTHOCATCA:

a) onsa 30adni — cucTemMa MornHuesawmnTel. Ecnv yctaHoBneHa cucre-
Ma MOSTHME3aLLUUTbI, TO ypaBHMBaHWE NOTEHLMANOB MOTHUN ABIAETCS BaX-
HOM MepOM NO CHWXKEHMIO NOXapo- N B3pbIBOOMACHOCTU M ONACHOCTM 4SS
XWU3HW Ntogen. YCNoBus, orpaHnyMBatoLLne pasBuTne n pacnpocTpaHeHmne
noxapa, Hanpumep; OrHeCTOMKNE OTAENEHUS, OrHeTYLUMTENU, rTMAPaHThI,
noXxapHasi CUrHanuaaums u NPOTUBOMNOXapPHbIE YCTAHOBKU, MOTYT CHU3UTb
dumsunyeckoe paspylueHve. 3allmiieHHbIe MyTU 3Bakyaumn obecneyrsatot
3almTy nepcoHana;

6) Ans cucteM SHeprocHabXXeHUst — aKpaHMpoBaHHasi nposoaka. [Ons
noasemMHoro. kabens apeKkTMBHON MOMHME3ALNTON ABMSETCA MeTannum-
YeCKUIN aKpaH.
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K BO3MOXHbIM MepamM MOSHME3aLWUTbl , HAaNPaBNEHHbIM Ha CHUXKEHME
cboeB B paboTe anNeKTPUYECKUX N AMEKTPOHHBIX CUCTEM, OTHOCHTCS:

a) Ansi 30aHuii — cucteMa MOSTHME3ALLUThI SNEKTPOMArHUTHOIO UMMYSb-
ca OT pa3psa0B MOMHMM, BKIKOYAOLLAsA cneayowme Mepbl, MCNofb3yemble
KaK Mo OTAENbHOCTU, Tak U B COBOKYMHOCTM C OPYFMMMU:

— 3a3eMIieHNe U COeaUHEHNE;

= MarHuUTHOE 3KpaHUPOBaHUE;

— Tpacca NMHUM anekTpornepeaayu;

— KackagHbll MeToq, MOMHUE3ALUNTbI;

6) ANs CUCTEMbI 3HEPrOCHADXKEHWS — OFPaHNYUTENM NEpPEHanpsKeHUst
B Pa3fn4YHbIX MECTaX PACMONOXEHUs BOOSMb U B KOHLE JIMHUN; MarHUTHbIE
3KpaHbl kabenen.

O6ecneyeHne CNMoLHOrO MeTansMYeckoro akpaHa CoOOTBETCTBYOLLEN
TONLUMHBI AN NoA3eMHbIX kabenewn aBnserca BblICOKOI(EKTUBHON Me-
poVi MOMHME3aLWUThbI.

PesepBHas pa3Bogka, annapatypa pe3epBMpoOBaHUS, aBTOHOMHbIE
CUMOBble reHepaTopHble YCTaHOBKW, BecnepeboliHble 3HeproycTtaHoB-
KW, CUCTEMbI XPaHEHMUS XMAKOCTU U _aBTOMAaTM4YeCKMEe CUCTEMbl OOHa-
PYXXEHUS MOBPEXAEHUA Takke HABNATCS 3PdEKTUBHBIMU MepamMu
MOJNHME3aLUNThl NS CHUXEHUs yulepba, HaHOCUMOro CUCTEME 3HEpro-
CHabxeHus.

MoBbILLEHHOE BbIAEPXKUBAEMOE HaMpshkeHne usonsuum obopyaosa-
HUst 1 kabenen sBnsetcs 3(P(EKTMBHON MEPON MOMHME3aLUMTbl NPOTUB
NoBpexXaeHNs U3-3a NepeHanpsxeHus.

Bbibop Mep MonHMesalwuTbl OCYLLECTBMSETCH B COOTBETCTBMM C Ha-
croswmm TKIT.

5.6 OCHOBHbIe KpUTEPUN MONHME3ALWMUTbI 34aHUNA, COOPYXKEHUMN
MU CUCTEM 3HEepProcHabxeHus

Hanbonee onTumanbHOW MOMHME3ALUNTON 30aHUA U CUCTEM 3HEpro-
CHabXeHus1 ABAAIOTCS Oropa)kuBaHne 3alimaemMoro obbektTa 3asemrieH-
HbIM, CMOLHBIM 1 MOMHOCTBIO MPOBOASALLMM 3KPAHOM COOTBETCTBYHOLLEN
TONLUMHbBI -obecnevyeHne coeanHeHNss B TOYKE BXOAa B 3KpaH CUCTEMbI
3HeprocHabXxeHus, NOACOeAMHEHHON K 30aHMI0. DTO NpeaoTBpaLLaeT npo-
XOXXOEHUE TOKa MOMHUM U CBA3AHHOTO C HUM 3IIEKTPOMArHMTHOrO Monsi
B 3alUMLLAEMbIN 0O6LEKT, a Takke nonagaHne B HEro onacHbIX MCKPOBbIX
paspsifoB, TEMNOBOE U 3MEKTPOAMHAMUYECKOE BO3AENCTBME TOKA U Nepe-
HanpPsKEHUS BHYTPEHHNX CUCTEM.

Ha npakTuke obecnedyeHne onTUManbHOW MOMHME3aWwmnTbl NO BCEN
NPOTSXKEHHOCTN OBObeEKTa 3ayacTyr SIBMSIETCS HEBO3MOXHbIM U Head-
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dekTuBHbIM. OTCyTCTBME LIENOCTHOCTU 3KpaHa W/Unu HEeCOOTBETCTBYHO-
Las ero TOMLMHA NO3BOMSAT TOKY MOSTHWUM NPOHWKATb B OOBEKT, BbI3bl-
Bas Npv 3TOM:

- hmanyeckoe nosBpexaeHWEe 1 yrposy AN XXU3HU N0AEN;

- noBpexaeHue BHYTPEHHNX CUCTEM;

— MOBPEXAEHWe CUCTEeMbl 3HEProcHabXeHUs n CBA3AHHbIX C HEN
cucTem.

Mepbl MOnHMesaWwmnTbl, MPUHATLIE A4S CHUKEHUS BEPOSTHOCTU TaKMX
noBpexaeHn 1 nocneayoLlero yuepba, cnegyer npoekTMpoBaTh C yye-
TOM OrnpefeneHHoN COBOKYMHOCTM NapaMeTpoB TOKa MOSHWM, B OTHOLLIE-
HUW KOTOpPbIX TpebyeTcst MonHMesawmTa (YPOBEHb MOMNHME3ALLNTHI).

5.6.1 YpoBHM MONHME3aWMUTbI

YCTaHOoBMEHbI YeTbipe YPOBHS HagexHon 3awutbl oT MYM (I-1V), gna
KOTOpbIX onpeneneHbl MakcMMarbHble 1 MUHUMarbHble NapaMeTpbl Toka
MOJTHUW.

MonHuesawuTa, napameTpbl MakCUManbHOrO MU MUHUMANbHOIO TOKa
MOIMHUW KOTOPOW MPEBLILIAOT NapameTpbl ypoBHS |, B HacTtoAwem TKI He
paccmaTpuBaeTcs. BeposATHOCTb BO3HMKHOBEHUS MOSTHUM C MUHUMATbHbI-
MU UNN MaKCMManbHbIMM NapaMeTpaMu, BbiXxoasWmMMM 3a Npeaensl ana-
nasoHa 3HadYeHun, onpeaeneHHbIX ANs YPOBHS MonHuesawuTsl |, coctas-
nset meHee 2 %.

BeposATHOCTb TOro, YTO MakCcMManbHble 3Ha4YeHUs1 NapamMeTpoB TOKa
MOIHMM, COOTBETCTBYHOLLME YPOBHIO MOnHuesawmTsl |, He GyayT yBe-
nunumBatbes, coctaBnsaeTr 99 %. CornacHO NPUHSATOMY COOTHOLLUEHUIO
NONSPHOCTU 3HAYEHUS!, B3ATHIE N3 MOMOXUTENbHBIX Pa3psaoB, AOMKHbI
ObITb HMWxke 10 %, Toraa Kak 3Ha4YeHus, B3sATble U3 OTpuLaTeNbHbIX pas-
psgoB, — meHee 1 %.

MakcumanbHble 3HaYeHUs napameTpoB amMnnuMTyAbl TOKa MOJTHUM,
COOTBETCTBYHLUME YPOBHK MOMHME3awmThbl |, CHWXeHbl Ao 75 % ans
ypoBHSA MornHuesawuTsel Il u go 50 % — onst ypoBHEN MOMHMEe3alLuThb
I v IV (nuHenHble — ana |, Q u di/dt, Ho kBagpaTuyHble — ana W/R).
MapameTpbl BpeMeHN SBMATCA HeM3MeHHbIMU. MakcuManbHble 3Ha-
YeHUs NapaMeTPOB aMMNIIMTYAbl TOKA MOMTHUKN AN PasfUyHbIX YPOBHEN
MONHMe3aLUTbl ykasaHbl B Tabnuue 5.7 n Mcnonb3ylTcst Ana Npoek-
TUPOBaHMWSI KOMMAOHEHTOB MOJSHME3aLWuUTbl (HanpuMep, ce4yeHrue NpoBo-
[00B, TOMNWMHA MEeTanIMyeckmx MMCTOB, MOLLHOCTb TOKA OrpaHudnTenemn
nepeHanpsXXeHus, aNeKTpopaspsiaAHNKA) U Ans onpeneneHns KoHTpo-
nupyeMbix napaMeTpoB, UMUTUPYIOLLUX BO3AEACTBUS MOJTHUN Ha Takue
KOMMOHEHTbI.
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Tabnuua 5.7 — MakcMmanbHble 3Ha4YeHUsi NapameTpPOB MOSHUU
B COOTBETCTBUM C YPOBHEM MOJTHUE3ALWMUThI

[MepBbIt KOPOTKUIA UMMNYIBLC TOKa YpoBeHb MOSTHMESALLMUTbI
MapameTpbl TOKa Cumson | Eaunuua | Il Il \Y
n3mepeHus
[MnkoBoe 3HayYeHne Toka | KA 200 150 100
OnekTpuyeckuii 3apag QKODOTK Kn 100 75 50
nepsoro ygapa
YaoenbHas aHeprusi W/R MIDx/Om 10 5,6 2,5
MapameTpbl BpeMeHu T/T, MKC/MKC 10/350
Mocnepytowuii MNynbC Toka YpoBeHb MOMHME3ALLMNTbI
lMukoBoe 3Ha4YeHve Toka | KA 50 37,5 25
CpepnHsist KpyTU3Ha di/dt KA/MKC 200 150 100
MapameTpbl BpemMeHu T,/T, MKC/MKC 0,25/100
OnutenbHbIn yoap YpoBeHb MOMHUE3aLLNTbI
OneKTpuiecknii 3apsa Q. Kn 200 | 150 100
nepBoro yaapa
MapameTpbl BpemeHun T c 0,5
Yaap YpoBeHb MOMHME3ALLMNTbI
OnekTpuyeckuii 3apag qua oo Kn 300 225 150
MOJTHUM

MuHUManbHbIE 3Ha4YEeHWUs NapamMeTpoB aMNNUTyabl TOKa MOMHUW AN
pasnUyHbIX YPOBHEN MOMHME3aLLNTBI UCMOMb3YHOT AN NOMyYeHns paguy-
ca KaTtauencsa cdepsl C Lenbio onpeaeneHnst 30Hbl MonHuesalwmTel O,
OOCTUYb KOTOPYIO NPSMON pa3psaa He MOXeT (pucyHku 5.5, 5.6). [ins 3awm-
LLEHHbIX NPOCTPAHCTB BHYTPX 30H MonHuesawmTbl 1 n 2 gomkHO cobnto-
AaTbcs 6esonacHoe paccTtosHue d.. MyHMMarbHbIe 3Ha4YeHUs napaMeTpoB
TOKa MOIMHMU BMECTE C paanycoMm KaTdawemncsa cdepbl ykaszaHbl B Tabnuue
5.8. OHK uncronbayloTcA ANA OnNpeaeneHns MecTomnonoXeHNs U 30HbI 0
MOMNHME3ALLUTHON CUCTEMBI.

Ha ocHoBaHWUM cTaTUCTUYECKUX pacnpenerneHuin, NpUBEAEHHbIX Ha pu-
cyHke 5.5, MOXHO BbISICHUTb B3BELLEHHYO BEPOSTHOCTb TOro, Y4TO napa-
METPbI TOKa MOJTHUN SBNSATCS MEHbLUE MaKCUMarbHbIX 3HAYEHWI U, CO-
OTBETCTBEHHO, NPEBLILLAIT MUHUMarbHbIE 3HAYEHUS, ONpeaeneHHbIe AN
Kak[oro ypoBHs 3awuThbl (Tabnmua 5.9).
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Ta6nuua 5.8 — MMHUManbHbIe 3Ha4YeHUSA NapaMeTPOB MOJTHUU
M CBSI3aHHbIN C HUMM paguyc KaTawencs cepbl
B 3aBMCUMOCTH OT YPOBHEN MOSHUE3aMUTbI

MepBbii KOPOTKUIA MMNYNLC TOKA YpoBeHb MONHME3aLLmThI
PacueTHble napameTpbl O603Ha- EavHnua | 1l 1 [\
YeHne n3MepeHus
MWHVMManbHBIV NUKOBBIN TOK | KA 3 5 10 16
Pagnyc kaTswencs coepbl r M 20 30 45 60

3awuTHble Mepbl, ycTaHoBMNEHHbIE B [3], [4], [5], saBnstoTca addekTns-
HbIMW B OTHOLLEHWW BO3OEWCTBUSI MOSTHUM, NapaMeTpbl TOka KOTOPOW Ha-
XOOATCA B Npeaenax, onpeaeneHHblX YPOBHAMU MOMHMe3aLmTbl, npeay-
CMOTPEHHON NpoekToM. NoaTomy ahDEKTUBHOCTL Mep 3aLLMTbl NMPUHUMAa-
€TCsl paBHOWN BEPOSTHOCTM, C KOTOPOI NapaMeTpbl TOKa MOSTHUM HaxoasiTCs
B Npeaenax 3Toro AuanasoHa.

SPD 0a/1

6 SPD0u/1 |

1 — 3gaHue; 2 — cucteMa MonHmesalLmTbl; 3 — TOKOOTBOZ, 4 — 3a3eMnuTens; 5 — Bxo-
Aslian cuctema aHeprocHabxeHust; S, — yaap MOnHum B 3nanue; S, — yaap MorHum
B6nM3u 3naHus; S, — yaap MOMHUU B CUCTEMY dHeprocHabxeHus sfaHus; S, — yaap
MOInHUM BOAN3K CUCTEMBI 3HEProCHaGXEHUS 30aHWS; r — paauyc KaTsLecs cdepbl;
s — 3a30p, obecneunBatoLLMIA 3aLLMTY OT OMaCcHOr0 UCKPEHWS; ¥ — yPOBEHb 3eMmu;
O — ypaBHMBAHUE MOTEHLIMAIOB MOMHMU C MOMOLLIBIO OrpaHUYMTENEN NepeHanpsixe-
HUs; 3M3 0, — NpAMONi paspsf, MOSHAW, NOMHLIA TOK MonHuK; 3M3 0, — Henpsamon
paspsia MOMHNUKW, YAaCTUYHasi MOMHUS U UHOYLMPOBaHHbIA Tok; 3M3 1 — Henpsimol
pa3psa MOHUK, OrPaHUYEHHAst MOSTHUST NN UHOYLIMPOBAHHbBIV TOK

PucyHok 5.5 — 3oHa MonHuesawmThl, onpeaensieMasi CUICTEMOW MOMHUE3aLWUTbI
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Tabnuua 5.9 — BeposiTHOCTM ANA orpaHM4YeHU NnapaMeTPoOB TOKa MOJTHUMN

BeposTHOCTb TOrO, YTO NapameTpbl Toka YPOBEHb MOMHMEsaLNTbI

MO IR Y

MeHbLUEe, YeM MakCuMarbHble 3Ha4YeHus, 0,99 0,98 0,97 0,97
ykasaHHble B Tabnuue 5.7

bonblue, Y4eM MUHUMAanNbHbIE 3HaYeHus, 0,99 0,97 0,91 0,84
ykasaHHble B Tabnuue 5.8

Sy

83
3M3 0g Q [ I SPD 0,/1
% RO

SPD 0/1 dg—=s! f—

r r
S A spoar

’ ISPD 1/2
Y

@ SPD 0/1

1 — 3aaHue (3KkpaH 30HbI MonHueoTeoda 1); 2 — MonHWesawuTHasa cuctema; 3 — To-
kooTBOf; 4 — 3a3emnuTerib; 5 — nomelleHne (3KpaH 30HbI MonHWeoTBoda 2); 6 — cu-
CTeMbl 3HEPrOCHAOXEHWS, NOICOEANHEHHbBIE K 30aHMI0; S, — yiap MOIHIM B 3[1aHNe;
S, — yaap mornHumn B6nmsmn 3anus; S, — yoap MOMHWY B CUCTEMY 3HeprocHabxeHus,
NOACOEAMHEHHYIO K 30aHIto; S, — yaap MOMHMM BEMN3N CUCTEMbI SHEPTOCHaBXeHMs,
MOACOEAMHEHHOW K 30aH0; I — paauyc KaTsaweiicsa cepbl; d, — 3a3op, sawmiato-
LLMIA OT OMACHOIO UCKPeHUs:; ¥V — ypoBEHb 3eMiu; O — ypaBHMBAaHWE NOTEHLManos
MOJTHAM C MOMOLLIO orpaHuimuTenen nepeHanpsbkeHns; 3M3 0, — npavoi yaap
MOITHIM, MOMHbIM TOK MOSTHMK, NonHoe MarHuTHoe none; 3M3 0, — Henpsamon yaap
MOJTHWUM, YaCTUMHAs MOMHWS UMW MHOYLMPOBAHHBIN TOK, MOMIHOE MarHUTHOE Mone;
3M3 1 — HenpsaMOon yaap MOMHUM, OrpaHUYeHHast MOMHUS UMM UHAYLMPOBAaHHbIA TOK,
3aTyxatoiee marHuTHoe none; 3M3 2 — HenpsMoN yaap MOMHUU, UHOYLMPOBaHHbIE
TOKM, 3aTyxatoLee B AarbHeNLLEeM MarHUTHoe nosne

PucyHok 5.6 — 3oHa MonHue3awuThbl, onpeaensiemMas 3alUTHbIMU MepaMm
B cooTBeTcTBMU ¢ DMU
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5.6.2 30HbI MONHUE3aWMUTbI

3M3 onpepensatoTcs Mepamu MOMHWE3aLLMTbl, HanpuMep, CUCTEMOW
MOMHME3aLLMTbI, 3KPaHNMPOBAHHBLIMW NPOBOAAMM, MAarHUTHLIMU 3KpaHaMu
W OrpaHNYnTENAMU NepeHanpsiXkeHus.

Mocnepyrowme 3M3 npyn npMeHeHUM 3alMTHOW MepbI XapakTepu-
3yI0TCSA 3HAYUTENbHbIM COKpaLLEHWEM SMIEKTPOMArHMTHbLIX UMMYbCOB
OT paspsgoB MOMHMM, B OTNMYME OT NPEALLECTBYOLLEN 30HbI MOSTHUE-
3aLUTHI.

B 3aBMCMMOCTM OT OmacHOCTU MONHWK BbiAensT crnegyowmne 3M3
(pucyHku 5.5, 5.6):

3M3 0, — 30Ha, B KOTOPOM ONacHOCTb 3aKI4aeTcs B NpsAMOM yaa-
pe MOJSTHUM WU MOJSTHOM 3MNEKTPOMArHMTHOM MOSIE€ MOJTHMU. BHyTpeHHue
CUCTEMbl MOTYT NogBepratbCs MOMTHOMY UIM YacTUYHOMY MepeHanps-
XEHUI0;

3M3 0, — 30Ha, 3allLLieHHas OT MPSMbIX Y1apOB MOIHMM, HO B KOTOPOM
OMNacHOCTb 3aKI04aETCS B NOMHOM 3MEKTPOMarHUTHOM Nore MonHumn. BHyT-
PEHHWE CMCTEMbI MOTYT NoaBepraTbCst YaCTUYHBIM NepeHanpsiKeHNsIM;

3M3 1 — 30Ha, B KOTOPOW CBEPXTOK OFpaHU4MBaeTCH 3a CYET nepepac-
npegeneHnsa Toka u orpaHnyYnTenen nepeHanpPsbkeHnss Ha rpaHuLe 30HbI.
BesonacHble nsonupyoLime NPOMEXYTKM MOryT ocnabnsatb anekTpomar-
HWTHOE Mone MOJHWK;

3M3 2, ..., n — 30Ha, B KOTOPOW CBEPXTOK MOXET B AarlbHENLIEM orpa-
HMYMBaTBLCA NepepacnpenerneHnemM Toka U AOMOMHUTENbHBIMU OrpaHnyn-
TENsAMU NepeHanpsKeHUsl Ha rpaHuLe 30Hbl. [lononHUTENbHbIE N30NUpYto-
LUME MPOMEXYTKM MOTYT 0CnabnsaTb 3MeKTPOMarHUTHOE Nosie MOSTHWN.

Takvm obpasom, Yem BbilLe HOMEpP OTAEMNbHON 30HbI, TEM HWXe napa-
METPbI 3NEKTPOMArHUTHOW CPeAbI.

CornacHo obwemy npaBuny 3almTbl 3aliMLAEMbIA OObEKT AOIMKEH
ObITb B TaKoW 30HE MOSHWE3ALUTBI, SMEKTPOMAarHUTHbIE XapakTepUCTUKN
KOTOpOW COBMECTUMbI CO CMOCOOHOCTbI0 0ObEKTa NPOTMBOCTOATEL Hanps-
)KEHWI0, BbI3BAHHOMY MOBPEXAEHMEM, KOTOPOE HEOOXOOUMO YMEHbLLUNTL
(du3myeckoe paspyLLeHne, NOBPEXAEHNE SMEKTPUYECKMX N SNEKTPOHHBLIX
CUCTEM BCIEACTBME NepeHanpsikeHunit). MHdopmMaumo o6 ypoBHe Bbiaep-
XMBaHWA BOMNbLUIMHCTBA SMNEKTPUYECKNX U SNEKTPOHHBIX CUCTEM 1 annapa-
TYpbl OOMKEH NPEeAOCTaBNATL NPOU3BOAMNTENMb.

5.6.3 3awumTa 3agaHun

[nsa 3awmThl ¢ Lenbio yMeHbLUIEHUA hN3MYECKOro paspyLleHns 1 onac-
HOCTM 5151 XXM3HM 3alumLiaemMoe 3aaHne JOMmkHO BbiTb B npeaenax 3M3 0,
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nnun 6onee BbICOKOW 30HbI MOSTHME3aLUTLI. OTO JOCTUTAETCA C MOMOLLbIO
cucTeMbl MonHMe3aWwnTbl. Cuctema MOMHME3aLLTbl COCTOUT U3 BHYTPEH-
HUX U BHELLHUX cUCTeM (PUCYHOK 5.5).

PYHKUMAMM BHELLHEN CUCTEMbI MOSTHME3aLLMTbI ABMNSOTCA:

- ynaBnuBaHue paspsida MOMHWW B 3A4AHUE (C UCMOMb30BaHWEM Cu-
CTeMbl MOMHME3aLLUTbI);

- npoBedeHue ToKa MOMHUM Ha 3eMI0 (C MCMOMNb30BaHNEM CUCTEMBI
TOKOOTBOAA);

— pacTekaHve ero B 3emne (C UCMOoMNb30BaHNeM 3a3emnmTens).

3apayent BHyTpEHHeW CUCTEMbl MOMNHME3aLLMTEI ABNAETCS NpeoTepa-
LLleHNe OMnacHOro UCKPEHUst BHYTPU 34aHMS NOCPEACTBOM MCNOMNb30BaHWSA
nmMbo ypaBHMBaHWSA MOTEHLMANoB MOMHUK, NMBO pasgenuTensHoro pac-
CTOSHUSA S (K, CrieqoBaTenbHO, ANEKTPUYECKON N30NALnM) Mexay KOMMo-
HEeHTaMu CUCTEMbl MOMHUE3ALNTLI U APYTUMU 9NEKTPONPOBOAHBLIMW are-
MeHTaMu BHYTPU 34aHuS.

B komnnekce cTpouTenbHbIX NPaBun onpeaeneHsl YeTbipe Knacca cu-
ctembl MonHuesawmtsl (1, 11, 11l, IV), ocHoBaHHblE Ha COOTBETCTBYOLLEM
YpOBHE MOMHMe3awumTbl. Kaxabli Knacc BKIYaeT CTpouTeNnbHbIE NpaBu-
na, KaKk 3aBuUcCALME OT YPOBHA MOMHME3almnTbl (HanpuMep, paavyc KaTs-
Lwencsa cdepbl, LUMPUHA AYENKN CETKM U T.4.), TaK U He 3aBUCALLME OT Hero
(Hanpumep, nonepeyHoe ceveHne, matepuansl 1 T.4.).

Ecnn noBepxHOCTHOE yaenbHOe CONpOTUBIIEHNE TPYHTA CHapyXu u
nons BHYTPW 34aHNSi HEAOCTATOMHO BbICOKOE, TO yrpo3a AN XNU3HW U3-
3a HanpshkeHns NPUKOCHOBEHWS W LLIAroBOro HanpsiKEHUs CHMKaEeTCs:
3a npegernamMmuv 3gaHnsg — NoCpPeacTBOM M30MNALUN BbICTYNAKLWNX TOKO-
NPOBOAALLMX YAaCTEN, IKBMNOTEHLNONN3ALNN TPYHTa C MOMOLLbIO CIOX-
HO3aMKHYTOMN CUCTEMBI 3a3eMITEHUSA, a Takxke npeaynpeaMTensHON Haa-
nucun 1 rsnyecKnx orpaHNYEeHnin; BHyTPK 30aHns — NoCpeacTBOM ypaB-
HMBAHWA NOTEHLMaNoB MOSIHUM CUCTEM 3HEProcHabXeHns Ha BXOLHON
TOYKEe 30aHuS.

CuvcTeMbl MOMHME3aLMTbl AOMKHBI COOTBETCTBOBATL TpeboBaHmam [3].

ObecnevyeHne 3aLUThl OT ANEKTPOMArHUTHbLIX UMMYSIbCOB OT pPa3psiAoB
MOIMHUW C LIENbI0 CHWKEHUSA PUCKa PaspyLLEHNs BHYTPEHHUX CUCTEM JOMK-
HO OrpaHuYMBaTh:

- nepeHanpsbkeHUst BCreacTBre yaapa MOHUM B 34aHne B pesynbra-
Te PEe3UCTUBHON N MHOYKTUBHOW CBA3N;

- nepeHanpsXeHusi BCreacTeve yaapoB MOMHUM BONWN3W 30aHus B pe-
3ynbrate MHAYKTMBHOW CBA3Y;

— nepeHanpskeHusi, nepegasBaemMble JUHUAMW  dnekTponepenayu,
NOACOEAMHEHHBIMUN K 3AaHWI0, BCNEACTBME yaapa MOMHUU B NIMHUIO 3reK-
Tponepenayn unu Bbnusu Hee;
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- MarHuTHOe nosne, HenocpeaCcTBEHHO 06beANHEHHOE C BHYTPEHHUMU
cucTeMamum.

MoBpexaeHne annapaTypbl BCreAcTBME BO3OEWCTBUS 3MneKTpomar-
HUTHbIX NONEW, U3ny4yaemblx HenocpeacTBEHHO Ha 06opyaoBaHue, Npea-
CTaBNSETCS HE3HaYUTENbHbIM MPU YCIOBMMK, YTO- annapartypa CoOTBET-
CTBYET pagno4acTtoTe, U3NYy4YEHUO 1 NCMbITaHNSIM MOMEXOYCTONYMBOCTH,
onpeneneHHbIM COOTBETCTBYOLMMM cTaHaapTamu no AMC.

3awuuiaemasn cuctema gOMKHa pa3meLLaTbCsl BHy TPy 30HbI MOMHMe3a-
WwmnTbl 1 unm 6onee BbICOKOW 30HbI. ATOrO AOCTUIAKOT 3a CHET NPUMEHEHMS
MarHUTHbIX 3KPaHOB, OCNabnALWUX MHOYUMpYloLee MarHMTHoe none, w/
UNM COOTBETCTBYHOLLEN NPOKNaaku NpoBOAKM, OCrabnstoLen neTnio uH-
OYKTMBHOCTW. Ha rpaHuuax pasgena otgenbHbIX 30H MOMHUE3alnTbl He-
06xoanmo obecneunTb 3alMTHOE MOCReAoBaTeflbHOe COeauHEHME BCEX
MeTannMyeckMx YacTern u cucTeMm, NepecekarLmnx rpaHuubl pasgena. 3T1o
COeaNHEHNE MOXHO BbINOMHUTL C MOMOLLIbK COeQUHUTENBHBLIX MPOBOOHN-
KOB 3a3emMneHusa unu, npy Heobxogumoctu, ONMH.

3awuTHbIE MepbI AN 30HbI MOJTHUE3ALWUTBI AOJKHBI COOTBETCTBOBATL
TpeboBaHusMm [4].

OpheEKTUBHYIO 3aLLMTY OT NepeHanpPsXKEHWIN, Bbi3biBAOLLUX NOBPEX-
OEeHUs BHYTPEHHUX CUCTeM, Takke obecneynmBaroT NocpescTBOM CKOOp-
OVHUpoBaHHoM 3awmnTbl OlNMH, orpaHnynBatoLen nepeHanpsHKeHNs HxXe
MaKcumarnbHO [OMNYyCTUMOro MMMYMbCHOIO HanpsiXeHUs 3alluLiaeMon
cuctembl. OlNH BbIGMpalOT U yCTaHaBNMBaOT B COOTBETCTBUM C Tpebo-
BaHuaMM [4].

5.6.4 3awumTa cucTteM aHeprocHabxxeHun

CucTema, KoTopon TpebyeTtcs 3awmTa, ormKHa pasMeLlaTbes:

= BHyTpn 3M3 O, nnn 6onee BLICOKOW 30HbI, YTOGLI YMEHbLINTL U~
3M4ecKkoe NoBpexAeHne. OTOro MOXHO AOCTUYb, BbiIOpaB MOA3EMHYIO
NpoKnagKy BMECTO BO34YLHOM NMG0 UCMonb3ys aAeKkBaTHO PacnonoXeH-
HYI0 SKpaHUPYOLYI0 NPOoBOAKY (ecrnu LenecoobpasHo) B COOTBETCTBUN C
XapaKkTepucTnkaMu JIMHWK, a B OTHOLLIEHUM TPyD — 3a cyeT yBenvyeHus
UX TONLMHBI A0 COOTBETCTBYIOLLEro 3Ha4eHus u obecneyeHns metannu-
YeCKoW LenoCTHOCTH;

- BHYTpM 3M3 1 nnun 6onee BbLICOKOW 30HbI, YTOOLI 3aLUUTUTL OT Nepe-
HanpsPKEHUN, NPUBOASALLUX K NOBPEXOEHNAM CUCTEMbI IHEPTOCHAGXEHHUS.
OTO AOCTUraeTCsl 3a CHET CHDKEHWNS YPOBHS NepeHanpsKeHWi, Bbi3biBae-
MbIX MOSIHMEN; C MOMOLLbIO COOTBETCTBYIOLLEN MarHUTHON 3aluThl kabe-
neun, KotTopas obecneynmBaeT OTBOA CBEPXTOKA U OrpaHvyMBaeT nocpen-
ctBoMm OlMH nepeHanpspkeHve.
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6 YnpaBneHune puckom

6.1 O6wue nonoxeHus

Onsa cHwxeHns yuiepba, BO3HMKAKOLLEro B pesyrsrarte BO34EACTBUS MOf-
HWUK, MOTYT NOTPe6OBaTLCS ONpeaeneHHble Mepbl MOSHME3aLWwmTLl. Heobxoau-
MOCTb 1 MEPbI MONMHME3ALLUTBI JOIMKHBI ONPEeaEnsAThCs Nocne OLEHKM pucKa.

Puck, onpenensiemblii kak BEPOSATHBIN CpeAHuii rogoBon yuepb 3na-
HUIO U CUCTEME IHEProcHabXXeHUs B pesyrnbrate yaapoB MOMHUN, 3aBUCUT
OT crnegyoLwmux akTopos:

— rogoBOE KOMNMMYECTBO YAAPOB MOMHUM, BO3OENCTBYIOLLMX Ha 3aaHnNe
M CUCTEMY SHEPTrOCHADXKEHUS;

— BEpPOSATHOCTb MOBpPEXAEeHUs OOHWUM. U3 'BO3AENCTBYIOLLMX YAapoB
MOJTHUU;

- cpegHu obbem nocnepytoLero yuiepba.

Ynapbl MOMHWUKW, BO3OENCTBYIOLLME Ha 30aHme, MOXHO NogpasnenvThb Ha:

— ydapbl, BO3OeNCTBYHOLMNE HA 34aHUE;

- ydapbl, BO3HMKaloLWme BONU3n 3aaHusi, HeMocpeacTBEHHO Ha NOACO-
eaNHEHHbIE K HEMY CUCTEMbI 3HEPFOCHaBXEHUS (NMMHUK 3neKTponepeaaqn
1 CBSI3U, APYrne CUCTEMbI) U BONU3N CUCTEM SHEPTOCHADXKEHWS.

Yoapbl MOMHMKM, BO3OEWCTBYIOLWME Ha CUCTEMY 3SHeprocHabxeHus,
MOXHO NnoapasaenvTb Ha:

— ydapbl, BO3OENCTBYOLMNE HA CUCTEMY SHEPTOCHAOXKEHWS;

- yaapbl, BO3HUKatoLye BONM3U CUCTEMbI SHEPTOCHAGXEHNS UM HEMO-
CcpeacTBeHHO Ha 34aHne, NOACOEAMHEHHOE K CUCTEME SHEPrOCHABXKEHMS.

Yaapbl MOMHUK B 34aHUE Uy NOACOEAMHEHHYIO K HEMY CUCTEMY SHEpP-
rocHabkeHnst MoryT BbI3BaTb (h3UYECKOE NOBPEXAEHME M ONACHOCTL Ansi
XWU3HKU nogen. Yoapbl MofHWMK, BO3HUKaOLWMe BONU3N 30aHns Unm cucre-
Mbl 3HEProcHabXeHus, a TaKke yaapbl MOMHUKU B 34aHME WU CUCTEMY
3HEeprocHabXxeHusi MOryT cTaTb MPUYMHOWM BbIXOAa M3 CTPOS dneKTpude-
CKMX U 9NEKTPOHHbIX CUCTEM B pesynbraTe nepeHanpsiKeHun, obpasyemMbix
13-3a PE3UCTUBHON N MHAYKTUBHOWN CBA3EW 3TUX CUCTEM C TOKOM MOSHUM.

Kpome Toro, oTkasbl, BO3HMKAKOLLME B YCTAHOBKax NOTpebuTenen anexkTpo-
3HEPIMU B pe3yrbrarte NepeHanpsikeHns B NIMHWAX 3neKTponepenaym, MoryTt
Takke reHepupoBaTh B YCTAHOBKAX NepeHanpspkeHnst KOMMYTaLMOHHOM Tvna.

KonuuyecTBo yaapoB MOMHWM, BO3AENCTBYIOLMNX HA 30aHNE U CUCTEMBI
3HEepProcHabXXeHus, 3aBMCUT OT Pa3MepPOB M XapaKTEPUCTUK 30AHUS U CU-
cTeM, OKpyKatoLLen o6CTaHOBKM, a Takxke OT NMOTHOCTU pa3psaa MOMHUN
B 3€MJ10 B PEMMOHE, B KOTOPOM OHW HaxoasTCs.

BepoaTHOCTb NOBpeXaeHWst MOMHMEN 3aBUCUMT OT 34aHusl, CUCTEM
3HeprocHabXxeHUs1 N xapakTepUCTMK TOKa MOSHUW, a Takxke OT TMna un ad-
(HEKTUBHOCTU NPUMEHSIEMbIX MEP MOMTHME3ALUNTHI.
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logoBon cpegHuii o6bem KOCBEHHOro yuiepba 3aBUCUT OT CTeneHu
NOBPEXOEHNA U NMOCNEAYOLWNX BO3OENCTBUN, KOTOPLIE MOTYT BO3HUKHYTb
B pesynsrarte ygapa MOSHUMN.

O PeKTMBHOCTL 3alUTHBLIX Mep ObycrnaBnMBaeTCs xapakTepucTuka-
MW Ka>KOON Mepbl MONHME3ALUUTBI Y MOXET YMEHbLUUTL BEPOSITHOCTbL MO-
BpeXOeHns nnu pasmep nocnegyoLuero ywepba:

6.2 Pa3bacHeHMe TepMUHOB

TOoK MOMHWKN HABNSIETCA NEPBUYHBIM MCTOYHUKOM MOBpEXAEHMSA (pas-
gen 5). ina npakTU4ecKux NPMMEHEHNA HACTOSALLEN OLEHKMN pUCKa BaXXHO
Aenatb pasnuyve Mexay TPeMsi OCHOBHBIMU TUMamMun NOBPEXAEHNUs], KOTO-
poe MOXET NMPOU30NTN B pedyrnbTaTte yaapoB MonHuu (Tabnuua 6.1).

6.2.1 Puck 1 aneMeHTbI p1Ucka

Puck R — 310 3Ha4eHne BeposATHOrO exxeroaHoro yuwlepba. Ero cnegyet
OUEeHUBaTb B 3aBUCMMOCTM OT TuNa yuiepba, KOTopbii MOXET ObITb HaHe-
CEH 34aHM1I0 UNN CUCTEME IHEPTOCHADXKEHUS.

Pucku, koTopble criegyeT oueHusarh B 3gaHun, — R, R, R,, R,.

Ta6nuua 6.1 — Puck ans 3aaHvs B 3aBUCMMOCTM OT TUNa NOBpPEXAeHUA

n yuwep6a
HaHeceHue L, L, L,
ywepba L, Hapywerune MNoTtepsa HaHeceHune
MopaxeHue | KoMMmyHanb- | KynsTyp- | ywepba ako-
nogen Horo obcny- | HbIX LEH- | HOMUYECKOM
MospexaeHve XnBaHus HocTen LEHHOCTMN
D1 . Rs — — R
MopaxeHwne niogen | (dopmyna 6.9) s
onama R R R R
nsmyeckoe
(dbopmyna 6.10) F F F
noBpexaeHne
D3
MoBpexaeHne R 2
0 R - R
anekTpuyeckux n  [(cdpopmyna 6.11) o °
3MEKTPOHHBIX CUCTEM
" TonbKo AN COOPYXEHWUI, B KOTOPbIX MOTYT NOrMOHYTh XMUBOTHbIE.
2) TonbKo Ansi- COOPY)XEHWUIN, B KOTOPbLIX MMEETCS ONacHOCTb B3pbiBa, Ans GonbHUL Unn
OpPYrNX COOPYXXEHWUI, B KOTOPbIX MOBPEXAEHNE BHYTPEHHNX CUCTEM CPady Xe CO3AaeT yrposy
6e3onacHOCTU ntoaen.
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Puckn, oueHuBaemble B CUCTEME SHEProcHabXeHWs, MoryT ObITb crne-
OyoLWnMn:

- R’, — HegonycTmoe HapylieHWe KOMMYHamNbLHOTo 06CnyXUBaHus,

- R', — puck HaHeceHuns yuiepba S3KOHOMMYECKOW LIEHHOCTW.

Ons oueHkn puckoB R onpenensioT M paccyuTbiBaOT COOTBETCTBYHO-
LMe 3anemeHTbl pucka (YacTUYHble PUCKM, 3aBUCSLLME OT UCTOYHMKA U
TUNa NoBpexXaeHus).

Kaxgbih prck R — 3TO COBOKYNHOCTb aneMeHToB pucka. [pu pacyete
pyCKa MOXHO rpynnupoBaTh ero 3fIEMeHTbl B-.COOTBETCTBUM C UCTOYHUKOM
U TUMOM MOBPEXAEHUS.

OnemeHTbI pycka NS 30aHusi B pesynbrarte yaapoB B HEMO MOSHWK:

- R, — anemeHT pucka, OTHOCALLWICS. K Yrpo3e XWU3HW, BO3HMKal0-
e B pesyrnbrate HanpsbkeHUsi MPUKOCHOBEHMS U LLAroBOro HanpsiXeHus
B 30HaX, HaXOASALMXCSA 32 HapPYXXHbIMW CTEHaMW 3[aHWUS Ha PacCTOSHUM
Ao 3 m. Takke MOXeT BO3HMKATL yllep6 Tuna L, a B coopyxeHun ans
copepxaHus ckoTa — yuep6 Tuna L, ¢ BepoATHbIM HaHECEHEeM Bpeaa u-
BOTHbIM. B cneuunanbHbIX 30aHMaX MoayM MoryT nogBepratbCsi ONacHOCTH,
CBSI3aHHOW C HENOCPEACTBEHHBLIMM Yaapamu (Hanpumep, BEPXHUIA YPOBEHb
NapKWUHra Unu CTagunoHbl);

— R, —anemeHT p1cka, 0THOCALIMIACA K (PUBNHECKOMY MOBPEXIEHMIO,
BbI3bIBAEMOMY OMACHbLIM UCKPEHNEM BHYTPU 3[4aHUS, KOTOPOE UHMLMUPYET
noxap unu B3pbiB, ONacHble A5is OKpy»kawLen cpedbl. MoryT Bo3HuKaThb
Bce Tunbl yuwepba (L, Ly L, nL,);

- R, — anemeHT pucka, OTHOCALLMIACA K MOBPEXAEHMIO BHYTPEHHMX
CUCTEM B pe3yrnbraTe BO30eNCTBMS ANEKTPOMArHMTHbIX UMMNYNbCOB OT pas-
psinoB MonHuW. Yiep6 tuna L, u'l, MoXeT BO3HMKAaTb BO BCEX Crydasx
OOHOBPEMEHHO C TUMOM L, KacalowmmMesa 30aH1in C PUCKOM BO3HUKHOBE-
HWs1 B3pbiBa, OOMbHUL, AW APYFMX COOPYXEHWIN, B KOTOPbIX MOBPEXAEHNE
BHYTPEHHMX CUCTEM Cpasy >Ke NoABEepraeT OnacHOCTM XNU3Hb NoAEN.

OneMeHT pycKa Ans 30aHusi B pesynsraTe yaapoB MOMHWW BOGNW3KW Hero:

— R, — anemMeHT pucKa, OTHOCALUMIACA K MOBPEXAEHUI0 BHYTPEHHUX
CHCTEM, BO3HMKAIOLWEMY B pesynbraTe areKTPOMarHUTHbIX UMMYNbCOB OT
paspanos MonHMK. Yiiep6 tmnos L, n L, MOXeT BO3HMKaTb BO BCEX Cryya-
SIX B 34aHUSAX C PUCKOM BO3HMKHOBEHMS B3pbiBa, 6OMbHULAX MnuM Opyrmx
COOPYXEHUSIX, MOBPEXAEHNE BHYTPEHHMX CUCTEM KOTOPbIX NoABepraet
ONacHOCTU XWU3Hb ftogen.

OnemMeHTbl pUcka ANs 34aHusA B pesynbsrate yaapoB MOJTHUWN B CUCTE-
Mbl 9HEProcHabXXeHusi, N0ACOEANHEHHBIE K HEMY:

- R,=2nemeHT pucka, OTHOCALLMIACA K Yrpo3e AMs XU3HW M3-3a Ha-
NPSPKEHUS. NPUKOCHOBEHUSA M LLIAroBOrO HaMpPsKEeHWs BHYTPU 34aHUS, B pe-
3ynerarte BO3AENCTBUS TOKa MOJTHMM, KOTOpas NonagaeT B NIMHUIO 3NEKTPO-
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nepeaaqy, BXOAALLYHO B 3aaHue. MoxeT Takke nMeTb MecTo yulept Tuna L,
B CNy4ae CernbCKOXO3ANCTBEHHbIX NOCTPOeK, yuiepb Tuna L, ¢ BepoATHLIM
HaHeceHueM yuiepba XNBOTHbIM;

- R, — anemeHT pucka, OTHOCALUMIACS K (PU3MHECKOMY MOBPEXKAEHUIO
OT MOXapoB WK B3pbIBOB, MHALMMPOBAHHbIX ONACHbLIM UCKPEHUEM MeEXOY
BHELLUHelN YCTaHOBKOW M MeTannmM4yeckumy 4acTsMmn rmaBHbIM 0bpasomM Ha
TOYKE BXOAa NWHUW anekTpornepedadv B 34aHWE, B pesynerate BO3den-
CTBUSI TOKa MOSHMK, NepefaBaemMoro Yepes BXOAALME CUCTEMbl IHEPro-
cHabxeHuna unu Baonb HUX. MoryT BosHMKaTh Bee TUMbl yuep6ba (L,—L,);

- R, — anemeHT pucka, OTHOCALMICS K MOBPEXOEHUI0 BHYTPEHHUX
CcMCTeM, BO3HMKAOWeEMy B pesynbrate nepeHanpskeHun, MHOyuMpoBaH-
HbIX Ha BXOAALMX NUHUSAX 3NeKTpornepenayu v nepefaBaeMblX 34aHUI0.
Ywep6ul TvnoBs L, n L, MOryT BosHUKaTk BO BCEX Chlyyasx; B Criyyae sga-
HUM C PUCKOM B3pbiBa, GONbHULL UMW OPYTX.COOPYKEHWIA, B KOTOPbIX MO-
BpeXaeHne BHYTPEHHUX CUCTEM Cpasy >Xe ModBepraeT OnacHOCTU KWU3Hb
nofien, BO3MOXeH Takke yuep6b tunal.,.

OnemeHT pycka AN 3gaHvs B pesynbrarte yaapos MOHUM B6AM3n cu-
CTeMbl 3HeprocHabxeHus, NOACOEANHEHHOM K 3AaHMIO:

- R, — anemeHT pucka, OTHOCALUMNCS K MOBPEXOEHUI0 BHYTPEHHUX
CMCTeM, BO3HMKAIOWEMy B pesynbrare nepeHanpsikeHun, MHOyuMpoBaH-
HbIX Ha BXOAALLMX NUHUAX INEKTponepesayun n nepegaBaeMblx Ha 3gaHuve.
Ywep6ul TvnoB L, n L, MOryT BosHMKaTb BO BCEX Cryyasx; B criyyae sga-
HUM C PUCKOM B3pbiBa, GOMBHULL UMW PYTMX COOPYXKEHWI, B KOTOPbIX MO-
BpeXaeHne BHYTPEHHUX CUCTEM Cpasy >Xe NoABepraeT onacHOCTU XWU3Hb
nofien, BO3MOXeH Takke yuep6 tuna L.

[Ina oueHkn paccMaTpyBaeMblx CUCTEM 3HEProCHabXeHWs BKNoYaoT
TOMbKO NIMHWMKM 3anekTponepegaYyn, Bxoaswme B 3faHue. Yaapbl MOMHUK
B TpybonpoBoab! nnn BOrmn3n HUX He paccMaTpuBaloTCHA B KA4ECTBE MCTOM-
HMKa MOBPEXAeHNs, OCHOBAHHOIO Ha COeAuHeHUN TpybonpoBodoB C LK-
HOWM Ans ypaBHWMBaHUA NoTeHUManoB. Ecnu wnHa OTCYTCTBYET, TO TaKyto
yrpo3y Takke HEoOXOAMMO yuUTbIBaTb.

OnemeHTbl puUcKa Ans CUCTEMbl SHEProcHabXeHus B pesyneraTe yaa-
pPOB MOSHWM B Hee:

- R', ~@memeHT pucka, OTHOCALLMICS K (PU3NHECKOMY MOBPEXKAEHMIO,
BO3HMKAIOLEMY B pesysfibrate AMHaMUYeCcKnX U TennoBblX BO3AENCTBUN
TOKa MonHUK. MoryT nmeTb MecTo yulepbel Tuna L', n L,;

- R', —anemeHT pycka, OTHOCALMICA K NMOBPEXOEHWIO NMOACOeANHEH-
Horo o6opyAoBaHns, BO3HMKaOLWEMY 13-3a NepeHanpshkeHuii B pesynbsra-
Te PE3NCTUBHOM CBA3N. MoryT umetb MecTo ywep6bol Tuna L, n L.

OrnemeHT p1cka Ans cucTembl 3HeprocHabxxeHns B pedynsraTte y4apos
MOMHWK BBNN3u Hee:
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- R, — anemeHT pucka, OTHOCALLMIACA K MOBPEXAEHUIO JIMHUA SeK-
Tponepegayn n nogcoeaMHeHHoMy obopyaoBaHuio, KOTOpoe Bbi3blBaeTCA
nepeHanpsikeHWsAMN, WHAYLMPOBAHHLIMM Ha NWHUM 3neKTponepenayu.
MoryT Bo3HuKaTb yuiepbbl Tuna L', n L,.

OnemeHTbl pycka Ans CUCTEeMbl dHEprocHabXeHusa B pesynbrate yaa-
pOB MOMHWUM B 34aHNe, K KOTOPOMY OHa nogcoeduHeHa:

- R'; —anemeHT pucka, OTHOCALLMINCA K PUSNYECKOMY MOBPEXKAEHNIO,
BO3HMKaIOLWEMY B pesynbrate AMHaMUYECKUX W TEMMOBbIX BO3AEWCTBUN
TOKa MOMNHWKM, NpOTeKalLlero BOOMb NUHMKU- anekTponepedayn. MoryTt
UMeTb MecTo yulepbbl Tuna L', u L;

- R'. — anemeHT pucka, OTHOCALLMICA K MOBPEeXAeHNo nogcoeau-
HeHHoro o6opyaoBaHus, BO3HUKAOLWeEMY BCreacTBne nepeHanpsxeHumn
B pesynbtaTe pes3vucTUBHOW cBA3W. MoryT MMeTb mecTo yuwepbbl Tu-
nal,mnl,.

6.2.2 CocTaBnAoLliNe 31IeMEeHTOB pUcCKa, oTHOCALLUNXCA K 3gaHNAM

OnemMeHTbl pUCKa, KOTopble criegyet paccMaTpuBaTb ANA KaXXOoro tuna
yu.lep6a B 34aHun, nepevncrieHbl HWXxe:

R,=R,+R,+R;+R,+R,+R,+R, +R,, 6.1)
rae R, — pucK yrposbl YEnoBEeHECKOM XUSHN;
R,=R;+R.+*R,,+R,+R +R,, (6.2)
rae R, — pyck HapyLeHns KOMMYHanbHOro 0BCnyXunBaHus;
R, =R, +R, (6.3)
rae R, — puck notepu KynbTypHbIX LEHHOCTEN;
R,=Ry+R,+R.+R,+R,+R, +R, +R,, (6.4)

rae R, — puck HaHeceHus yliepba 3KOHOMUYECKON LIEHHOCTM.

OneMeHTbl puUcka, COOTBETCTBYHLUME KaXAoMy Tuny, oObeaunHEHbI
B Tabnuue 6.2.

KomOUHaUmMsa aneMeHTOB pucka, BO3HMKAOLWMX OT PasfnYHbIX UCTOM-
HUKOB MOBPEXAEHUS:

R=R,+R, (6.5)

roe R, — puck, BO3HMKaIOWMIA B pesynkTaTte yaapos MOMHWW B 3AaHWe
(MCTOYHUK S, ), KOTOPbIV ONPEaEnsioT Kak CyMMy

R,=R,+R, +R; (6.6)
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R, — puck, BO3HMKaOWMIA B pesynsTarte yaapa MOJHUM, KoTopast BO3-
[EeNCcTBYeT Ha 3aHune, HO He yaapsieT B Hero (MCTouHuK S, S; 1 S,). Ero
onpeaensitoT kak CyMMy

R=R,+R,+R,+R, *+R,. 6.7)

Tabnuua 6.2 — AnemMeHTbl pUCKa, paccMaTpuBaeMble ANsl KAKAOro Tuna
yuep6a B 34aHUm

S S
s S, yaap mc Yaap mc
ap MOJHUK ap MOMNHUU
NcTouHnk 1 Ynapbl Aap Aap
noBpexzae Yaapbl MOMHUK MORHAV B JINHUIO 3rek- BONM3N NMUHUK
B 3aHune Tponepeaayu, anekTponepega-
HIA 3 BGnM3n ngncoz,qﬂHeH un HZACOZAAM
30aHus .
HYIO K 30@HUI0 | HEHHOW K 34aHWI0
OnemeHT
pMCKa RA RB RC RM RU RV RW BZ
Puck ans
KaXxgoro Tuna
yuwepba:
R1 * * *1) *1) * * *1) *1)
* * * * * *
RZ
* *
R3
R4 *2) * * * *2) * * *

" TonbKo Ansi COOPY)XEHUN, UMEIOLLMX ONACHOCTb B3pbiBa, Anst GONbHULL UK APYrux
COOPYXEHWIN, B KOTOPbIX MOBPEXAEHNE BHYTPEHHUX CUCTEM Cpa3y e Co3faeT yrposy 6es-
onacHoCTM nogen.

2) TonbKko A5 COOPYXXEHUIN, B KOTOPbLIX MOTYT MOrMGHYTh XUBOTHbIE.

KombuHaumsi aneMeHTOB. pycka, BO3HMKAIOLWMX B pe3ynbrate pasnuy-
HbIX TUMOB NOBPEXAEHUS:

R=R;+R.+R,, (6.8)
roe Ry — puck mopaxeHus niogen (D,), onpeaensembiii kak cymma
R;=R,+R; (6.9)

Re — puck B pesynbrate dmanyeckoro nospexaerus niogei (D,), onpe-
OensieMblil Kak cymma

R.=R,+R, (6.10)
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R, — p1cK B pesyrbtaTe NoBpexaeHns BHyTpeHHUX cuctem (D,), onpe-
AensieMblvi Kak cymma
R, =R, +R.+R,+R,.

M3noxeHHble arneMeHTbl pucka n mux KOMOUHauuu npmneeneHbl B Ta-

(6.11)

onuue 6.3.

Ta6nuua 6.3 — dnemeHTbI PUCKa Aang 3gaHusa B pesysibTaTe pa3fiMv4HbIX TUNOB
noBpexaeHusd, Bbi3aBaHHbIX pa3fiMYHbIMU UCTOYHUKaAMKN

McTouHMK s s S, BosHukato-
NoBpeX- S 2 3 Ynap mon- W pUCK
P 1 Ynap Yaap monHum Hap L p
neHus | Yoap mon- HWUM BONM3K | B 3aBUCK-
MOSHUU | BO BXOAALLYIO
HWK B 30a- CUCTEMBI MOCTU OT
BONU3M | cuctemy aHep-
MoBpex- Hue 9Heproc- TMna no-
30aHusl | rocHaGXxeHus
neHve HabXeHus1 | BpexaeHus
I:)1 RA=ND><PA>< RU=(NL+N[> )%
MopaxeHne 2 R.=R,+R
- xr x| x P oxr x| s AU
nogen a t U ‘u Tt
= X X
D, R,=N,*P, R =(N.+N_)x
dunsunyeckoe xr xh_x v Gy e R=R;*+R,
P Z x P xr xh_xr x| F B
nospexaeHue xr{fo Viop Tz
DS
MOBPOXACHUE | -\ xP x| RyENX | Ry=(N#No )X | R=(N- |Rg=R+R,+
ANEKTPUYECKNX 4
11 3MeKTPOH- xL, *PaxL, x PyxL, N)xPxL, | +R4R,
HbIX CUCTEM
BosHukatowmn
puck B 3aBucu- | R =R, +R_+ R=R
=R +R +R +R_ +R
MOCTU OT TUna +R, FRFRIRAR R,
noBpexXaeHus
MpumeyaHne — O6o3HaYEHNS NapamMeTpPoB NpuBeaeHbl B Tabnuue 6.9.

6.2.3 KomOMHauma anemMeHTOB pUCKa, OTHOCSLLMXCA K CUcTeMe
3HeprocHabxeHus
Hwxxe nepeyvncrieHbl anemMeHTbl pyUcka, KoTopble cregyet paccmarpu-
BaTb AN KaX4oro Tuna ywepba B CUCTEME SHEPrOCHAGXKEHNS:
L} _— ’ b il 1 ’

R,=R,+R,+R,+R + R, (6.12)
rae R', — pycK HapyLieHns KOMMyHaribHOro o6enyxmeaHus;
R,=R,+R,+R,+R + R, (6.13)
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roe R', — puck HaHeceHust yuiepba 3KOHOMUYECKON LIEHHOCTH.

AnemeHTbl PUCKa, KOTOpble crneanyeT paccMaTpuBaTb ANA KaXXAoro tuna
yuwepba B cucteme aHeprocHabxeHus, npeacTtaBneHsl B Tabnuvue 6.4.
KOM6I/IHaLWIﬂ AJIeMeHTOB pPUCKa OTHOCUTENbHO NCTOYHMKOB NOBPEXAEHNA:

R=R,+R,

(6.14)

rae R’y — pyCK, BO3HMKAIOLWWIA B pesynbTaTe yAapoB MOMHAU B CUCTEMY
3HeprocHabxXeHMs (MCTOUHKK S,) 1 onpeaensemblil kak cymma

R'D = R'V+ R'W;

(6.15)

R', — p1ck, BO3HMKaOWMIA B pesynbTaTte yaapos MOSTHUM, BO3AENCTBYH0-
e Ha cUCTeMy SHeprocHabXeHUs, HO He yaapsioLen B Hee (MCTOYHU-
Kn S, n'S,), n onpegensemblii Kak cymma

R, =R, +R,+R

(6.16)

Tabnuua 6.4 — dnemMeHTbl pUCKa, pacCMaTpuBaeMble 4SS KAKAOro Tuna

yuwep6a B cucteme aHeprocHabxeHus

S

3

S

4

S

NcTouHunK Yaap monHum B cu- | Yaap MonHun B6nu- 1
Yoap mMonHum
NoBpeXAeHUsi CTeMy 3HeprocHab- | 31 cucTembl 3Hep-
B 3qaHue
XKeHus rocHabxeHus
\ \ ) \ )
3OnemMeHT pucka R', Ry, R, R R,
Puck ans kaxanoro
Tuna ywepba
R| * * * * *
2
1 * * * * *
R 4

KomGuHaumsa anemeHToB pUCKa OTHOCUTENBHO TUNa NOBpPEeXOeHUA:

R'=R,+R',

(6.17)

roe R’z — puck, BO3HMKalOWMIA B pesynkTarte (pr3anyeckoro nospexae-
Hua (D,) n onpeaensembin Kak cymma

Re =R+ Ry

(6.18)

R'O — PUCK,; BO3HMKAIOLLMIA B pesdynbrate noBpexXaeHnAa BHYyTPEeHHUX Cn-

crem (D,) v onpeaensieMbln Kak cymma

R, =R, +R,+R.

(6.19)

YKasaHHble KOMOMHaUUN 3NEMEHTOB pUCKa 4SS CUCTEMbI S3HEProcHab-
KeHus npuBegeHsbl B Tabnuue 6.5.
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Tabnuua 6.5 — AneMeHTbI pUcka Ansi CUCTEMbI d3HEPrOoCHaGXeHUsA
ANA PasfMYHbIX TUMNOB NOBPEXAEHUN, BbI3BaHHbIX Pa3fMYHbLIMU UCTOYHUKaMMN

McTouHmK S S o
3 4 S BosHukarowmin
nospex- | Yaap MonHuu | Yoap MonHumn 1
Ynap mMon- | pUck B 3aBUCU-
OeHus | B cuctemy | BGnuau cucte-
HUW B 30a- | MOCTUK OT Tuna
Mospex- 3HEeprocHab- | Mbl 3Hepro- e NOBpEXASHMS
heHve KeHns CHabxeHust
Dz R' =N xP' x R' =N.xP' x
®dusmyeckoe no- v xt‘ v B xt’, B R=R'*R',
BpexaeHve v B
D3
MospexaerHne R, =NxP', x | R=(NENDx [RI=N P x| R_=R'+R'+
KTPUYECKNX
ANeKTp L' <P x| L' +R'
N ONEKTPOHHbIX w z -z c c
cucTem
BosHukatowmin
puck B 3aBUCU- R =R' +R' ' iRV ap
=R’ +R R=R'_+R'_+R
MOCTW OT TMna b vow @ A7 €
noBpexaeHns
MpnmeyaHne — PaclumdpoBka napameTpoB npuBegeHa B Tabnuue 6.10.

6.2.4 dakTopbl, BNUAOLWME HA ANEMEHTbI pUCKa

XapaKTepuUcTUkM 30aHNst 1 BEPOSITHbIE Mepbl MOSTHUE3ALLMTDI, BNUSIIO-
LLME Ha 3NeMEHTbI pyucka Ansi 34aHus, npeacTaBneHsbl B Tabnmue 6.6.

XapaKTepuUCTUKM CUCTEMbI SHEPTrOCHabXeHWs1, NOACOeAUHEHHON K 3aa-
HWUIO, N BEPOSITHBIE MEPbI MOSTHUE3ALLUTbI, BIIUSOLLME HA 3IEMEHTbI pUcka
ONs CUCTeMbl 9HeprocHabXXeHus, NnpmuBeaeHbl B Tabnuue 6.7.

Tabnuua 6.6 — ®akTOpbl, BNUsAOLWMNE Ha ANIeMeHTbl pUcKa B 3g4aHuun

XapaKkTepuCTUKU 3AaHUsA 1nu

BHYTPEHHUX CUCTEM. Ri | Re | Re | Ry | Ry | R, [Ry| R,
Mepbl MONHVE3aLLMNTHI
YyacTok cbopa AaHHbIX X X X X X X | X[ X
YpenbHoe conpoTuBneHve X
NMOBEPXHOCTU 3EMAN
YaenbHOe conpoTuBreHve nona X

dusnyeckne orpaHnyeHns, n3ons-
uusi, npegynpexaeHns, ypaBHuBa- X X
HWe MOTEHLMANoB MOMTHUM 3eMNn

Cuctema MonHue3alnThbI X0 X | X2 X2 | X | X
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OkoHYaHue mabnuybi 6.6

XapaKTepI/ICTI/IKVI 3aHuna nnu
BHYTPEHHUX CUCTEM.
Mepbl MOJTHMEe3aLWnTbI

CkoopanHupoBaHHas 3awumra Y3[1

3aLnTHbBIN 9KpaH

OKpaHMpOBaHWE BHELUHUX NUHWIA
anekTponepena4n

OKpaHMpOoBaHMEe BHYTPEHHUX
NVHWIA aneKkTponepeaayn

3aLyuta npoknagku
pasBogku

CeTb coeanHeHus

[MpoTnBonoOXxapHas sawmTa

YyBCTBUTENBHOCTb
K BO3ropaHuto

Ocobasi onacHoCTb

MmnynbcHoe BbiaepxuBaemoe
HanpsixeHue

X

X X

X | X[ X | X

X

X

2 TonbKo AN BHELIHEN CUCTEMbI MOSTHUE3aLWMUTbI.

3B pesynbraTe ypaBHVWBaHUS NOTEHLMANOB MOMHUM.

B cny4yae ecTeCTBEHHOW UMK CTaHAAPTHON CUCTEMbI MOMHME3ALLMTHI C 3230POM TOKOOT-
BoAa MeHee 10 M unu Tam, rae NnpeaycMoTpeHo pusnieckoe orpaHuHeHne, pUcK, KacatoLLuii-
CS yrpo3bl AnNs XU3HU U3-3a2 KOHTAKTHOTO WJIN LLIAroBOro HamnpshKeHWsi, He paccMaTpuBaeTCsi.

Tabnuua 6.7 — ®akTopbl, BNUsiOWMNE Ha INeMeHTbl pucka

B cucteme 3Heprocua6)|(envm

XapaktepucTunka cuctemsl SHepFOCHa6)KeHI/1$|.

Mepa mornHunesawmThbI

<

N

w

(e}

YuacTok copa AaHHbIX

OkpaHupoBaHue kabens

MonHunesalmnTHbIN kabenb

MonHune3aluTHbI kabenbHbI TpyGonposos

JononHuTerbHble SKpaHUpYIoLLME NPOBOLHMKM

VMRyfibCHOE BbiAEpKUBAaEMOE HanpsixeHve

yCTpOVICTBO AnAa MOnHue3aLwmnTbl OT

nepeHanpsKeHun

X | X [X|X|X]|X]|X

X X [X|X|X|X]|X

X O [X[X[X]|X]|X]|X

X | X [X|X|X|X][X

X | X[X|X|X|X]|X
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6.3 YnpaBneHue puckom
6.3.1 OcHoBHas npoueaypa

MpuHUMaTL pelLeHne O 3almTe 34aHUSA UK CUCTEMbI SHEProcHabXxe-
HWUSI OT MOSTHUK, @ TakXke AenaTb BbIOOp Mep MOMHUE3ALWUTLI CriedyeT B COo-
oTrBeTcTBUM C [1]. JOmKHBI ObITb BBINOMHEHBI CeayLmne 4eNCTBUs:

- uAaeHTUdMKaums 3awmwaemoro obbeKkTa u onpegeneHue ero xa-
paKTepPUCTUK;

- unpeHTndUKauusi Bcex TMNoB yepba B 0ObEKTE 1. CBA3AHHOIMO C HAM
pucka R (R, —=R,);

— oueHka pucka R ana kaxgoro tuna yuepba (R, - R,);

— OLEHKa HeobXoOMMOCTU MONHME3aLUMTLI NyTEM CPaBHEHWS puUcka
R,, R,n R, ana spanusa (R', — ana cuctembl 3HeprocHabxeHus) ¢ AonycTu-
MbIM puckoM R.;

— OleHKa 3KOHOMUYECKON 3(PAEKTUBHOCTM ~ MOMHUE3ALLMTLI MyTEM
CpaBHEHMsA CToMmMocTK obLero yuiepba ¢ Mmepamu 1 6e3 Mep MonHue3aLm-
Tbl. B 9TOM criy4ae oueHKy anemeHToB pucka R, ans sgaHua (R', — ans cu-
CTEMbI 3HEPTrOCHAOXEHNS) NPEANPUHMMALOT C LIENbIO OLIEHKN Takux 3aTpar.

6.3.2 3gaHue, paccMaTpuBaemMoe Ans OLEeHKU pucka

[Ina oLeHKn pucka paccmaTpuBaloT:

- 3paHue;

- YCTaHOBKM B 30aHUW;

- obopynoBaHue, Haxoaslleecs B 30aHNUK;

- MpWUCYTCTBME NioAel B 30aHWW UMW B 30HE Ha pacCTosAHWM 3 M OT
Hero;

— OKpYXaloLylo cpeady, Ha KOTOpY0 MOXET MOBMUSATL NOBpeXaeHue
3naHusA.

MonH1esalmTa He BKMioYaeT COedMHEHHbIX C Hell CUCTEM 3HEepro-
CcHabxeHus 3a npegenamu. 3gaHusi. PaccmatpvBaemoe 3gaHue MOXHO
pasaennTb Ha HECKOMBbKO 30H.

6.3.3 Cucrtema aHeprocHabxeHusi, paccmaTpmuBaemasi onsi OLleHKN
pucka

PaccmatpuBaemasi cuctema aHeprocHaGxeHusl SBNseTcs ouanyeckum
CoeIMHEHVEM MeEXAY:

— 3[aHMeM 3IEKTPOCBSA3N U 30aHNEM NOTPeOUTENS SNeKTPOIHEPTUN,
Unn OBYMsi 30aHWSIMU CBA3UW, UMW ABYMSI 34aHWsSIMU NoTpebuTernei anek-
TPO3HEPrU B OTHOLLEHUM TENEKOMMYHUKaLMOHHBIX JIMHUIA;
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- 3[aHveM 3MeKTPOCBSA3M UMM 3haHUeM NoTpebuTens aneKkTpoaHep-
MMM 1 TOYKOW pasBETBIIEHUS UMW OBYMS TOYKaMU pPa3BETBIEHUSA B OTHOLLE-
HUW TENEKOMMYHUKALMOHHbBIX NIMHWUIA;

— noacTaHuMen BbICOKOIO HamnpsiXeHUsi 1 3gaHveM notpedutenst anek-
TPO3HEPTM OTHOCUTENBHO MNMHWUIA 3neKTponepeaasdy;

— OCHOBHOW pacnpefenuTenbHoO CTaHUMeN M 3gaHuemM notpebutens
3MEeKTPOIHEPIM OTHOCUTENBLHO TPyGonpoBoaa.

PaccmatprBaemas cucteMa 3HeprocHabXeHWUst BKIHOYAET NMHENHoe
o6opynoBaHue 1 060pya0BaHNE OKOHEYHOW CTaHLMKN AUHWUW, HanpuMmep:

— KaHanbHbIA YyNNOTHUTENb, YCUNUTENL MOLLHOCTU, YCTPOMCTBA OMNTO-
BOJIOKOHHOW CeTW, nameputenbHble npubopbl, 060pygoBaHME OKOHEYHON
CTaHUUN NMUHUM U T.0.;

— aBTOMAaTM4YeCKME BbIKIKOYATENM, CUCTEMbI MakCMMaribHOro Toka, u3-
MepuTenbHble Npubopsl 1 T.4.;

— CUCTEMbI yNpaBneHusi, cuctemMbl 6€30MacHOCTM, AaTYUKM U T.4.

3awmTa He BkntoyaeT B cebs obopygoBaHue NoTpebuTens anekTpo-
3HEpPrum Unu kakoe-nnbo 3gaHme 1 CoopyKEHUe, CoOeaUHEHHbIE C KOHLLaMMN
CUCTEMbI 3HEProcHabXeHUs.

6.4 [onyctumbin puck R;

XapakTepHble 3Ha4YeHusi A0MyCTUMOrO pucka R, B cnyyae, koraa yaapb
MOJTHUW CTaHOBATCS NPUYMHON rMbenu nioge unu HaHeceHws ywepba ob-
LLEECTBEHHbBIM UIN KyNbTYPHLIM LLEHHOCTSAM, NpeacTaBneHsl B Tabnuue 6.8.

Tabnuua 6.8 — TunuyHbIe 3HaYeHNA [ONYCTMMOro pucka R,

Tunsl yliep6a R (y™")
benb niogen nnu yse4vbs 10-%
HapyLueHne KoMMyHanbHOro obenyxunBaHus 1073
MoTeps KynbTYpHbIX LEHHOCTEN 10

6.5 CneumanbHasi npoueaypa ansi OLeHKUn HeobxoamMmMocTuH
MOJSIHUe3alnTbI

B cootBetctBMM C [1] npu oueHke HeOBGXOAMMOCTM MOSHMEe3aLMUTbI
paccMaTpuBaloT CneayoLmne pucku:

- R, R, R, — ana sganus;

- R, nR',—nana cucrembl aHeprocHabxeHus.
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OnpegenuTte 3aaHue, KOTOPOMy TpeByeTcs MorHuesawmTa

OnpepenuTe TUNbI yiiepba, OTHOCALLErocs K 30aHUI Unu
cucTeme aHeprocHabXeHws, KoTopbiM TpebyeTcst MonHUesaluTa

[ns kaxgoro Tvna yuepba:

— onpegenvTe AonMycTUMbIA pUck Ry;

— onpefenvTe U paccunTanTe BCe COOTBECTBYIOLLME IMEMEHTbI
pucka Ry

A 4

Paccuuntaite
R = IRy
Salwmwaemoe 3gaHve
Her unu cuctema
3HeprocHabxeHus
Ansi JaHHOTO
TMna yuwep6a
Oa

YCTaHOBWTE COOTBETCTBYHOLME MEPLI MOMHUESALLUTHI,
obecneuvBaloLne cHmkeHne R

PucyHok 6.1 — Mpoueaypa NpUHATUSA peLleHnss 0 Heo6XoAMMOCTH
MONHMWe3aWmnTbI

B oTHOLLIEHMM KaXa0ro paccmMaTpMBaeMOro pucka criegyet BbIMOMNHATD:

— VUAEeHTMAUKALMIO 3NIEMEHTOB R,, COCTaBNAOLMX PUCK;

= pacyeT naeHTUMULMPOBAHHbIX 3MEMEHTOB pucka R,;

- pacyer obuiero pucka R;

= VAEHTMMUKALMIO AOoMyCTUMOro pucka R.;

— cpaBHeHue puicka R ¢ gonyctumbim sHaveHnem R..

Ecmm R = R;, To MmonHuesawmra He Tpebyercs.

Ecnn R >R, To MonHuesawuTa Heobxoauma ans obecneveHns Boipa-
XeHua R'< R, Ans Bcex pyUcKoB, KOTOPbIM NOABEPraeTcs OBbexT.

Mpouenypa oueHKN HEOBXOAMMOCTU MOMHUE3ALLUTLI NoKa3aHa Ha pu-
CyHKe 6.1.
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OnpepenuTe 3naHne, KOTOPOMY
TpebyeTcs MonHuesalumTa

\4

OnpepgenuTe Tnbl ywiep6a,
OTHOCALLErocs K 30aHnio

[ns kaxgoro Tvuna ywepba onpefenuTe n paccyntante,
anemeHTbl pucka R, Rg, R, Ry, Ry, Ry, Rw, Rz

YcraHoBneHa
nm CM3?

PaccunTaHHble
HOBble 3HaYeHUs!
3NEeMEHTOB pucka

3panue
3aLMLLEHO

YcTaHoBneHa
m CMM3?2

A4

YceraHosute CM3
COOTBETCTBYIOLLEro
™na

YctaHoBUTe
COOTBETCTBYIOLLYYIO
CMM3

YcTtaHoBUTe

Apyrve
3alNTHble Mepbl

'

'

'

PucyHok 6.2 — Mpoueaypa BbiGopa Mep MOMHUE3alWmTbI B 34aHUAX

6.6 Bbibop Mep MOnNHUe3aWwmThbI

Mepbl MONHWE3aLMTbl HanpaBneHbl Ha yMeHbLUEHNe pucka B COOT-
BETCTBUM C TUNOM MmoBpexaeHns. C 9KOHOMMUYECKOW TOYKM 3pEeHUs Mepbl
MOMHMEe3aLINUTLI paccMaTpUBaloT Kak 3P eKTUBHbIE, TOMBKO €CMN OHWU CO-
OTBETCTBYIOT TPEGOBaAHUSIM:
- [3] no 3awuTe ntogel oT NopaXkeHWs U OT NMOBPEXAEHWIA B 30aHWU;

- [4] no sawmTe OT NOBpeXAEHNst BHYTPEHHUX CUCTEM;
- [5] no 3awmTe cuctem sHeprocHabXeHus.

Bbi6op Hambonee noaxogswmMx Mep MOSHUE3aLMTbl AOIMKEH NPOBO-
ONTb NMPOEKTUPOBLUMK B COOTBETCTBUM C AOSIEN KaXJ0ro 3riemMeHTa pucka
B 0bLem obbemMe pucka R, a Takke cornacHo TEXHUYECKUM U 3KOHOMUYe-
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CKUM acrnekTaMm pasfuyHbIX 3aUTHbIX Mep. YCTaHaBnvMBaloT camble Bax-
Hble napameTpbl AnA onpeaeneHns Hanbonee adhdPekTMBHOW Mepbl Ans
CHMXeHus pucka R.

[nsa kaxgoro Tuna ywepba cyLiecTByeT MHOXECTBO 3aLUUTHBLIX Mep, KO-
TOpble N0 OTAENLHOCTY UK B KOMBMHALMW OpYT C APYrOM CO34atoT YCroBue,
koraa R < R.. MpuHumMaTh pelleHne creayer ¢ y4eToM TeXHUYECKUX 1 9KOHO-
MWUYECKMX acrneKToB. YnpoLleHHas npoueaypa Bblbopa Mep MOnHMe3aLnThbI
rokasaHa Ha cxemax, NpeAcTaBfieHHbIX Ha PUCYHKe 6.2 Ana 3gaHvn 1 Ha
puCyHKe 6.3 — Ans cucTem aHeprocHabxeHns. B mobom cnyyae npoektu-
POBLUMK JOMKEH onpedensTe Hanbonee KPpUTUYECKME 3MEeMEeHTbl pycka U
YMEHbLUATb WX, MPUHNMAs BO BHUMaHNE 3KOHOMUYECKNE acreKThbl.

OnpepenuTte cuctemy aHeprocHabxeHusi,
KkoTopol TpebyeTcs MonHuesawmTa

A

OnpepenuTe TUnbl yuwepoba,
HaHOCUMOTO CUCTEME SHEPrOCHABKEHUS

v

[ns kaxgoro Tuna ylwepba onpeaenure u paccuntainTe,
anemeHTbl pucka Rg, R, Ry, Ry, Rz

Cuctema sHeprocHabxeHus
3awmiieHa

yan
ycTaHoBMeHo?

anekTponepeaqun
aKpaHupoBaHa?,

PaccunTaHHble

Het
HOBble 3HaYeHus
3nemMeHTOB pucka
Het
Aa v v
YctaHoBUTe YcTtaHoBuTe YcTaHoBuTe
cooTBeTCTBYlOLEe | | cooTBETCTBYIOLWMIA apyrue
y3n aKpaH 3alUMTHbIE Mepbl

PucyHok 6.3 — NMpoueaypa BbiGopa Mep MONHMe3awWwmThbl B cucTeMax
3HeprocHabxeHus
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6.7 OueHKa anemMeHTOB pUCKa AnsA 3aaHnA

Kaxabii anemeHT pucka R,, R,, R, R, R, R, Ry U R,, kKaK nsnoxexo
BbILLIE, MOXET BblpaXaTbCs cneaytoLien opmMyrnon:

R, =N xP,xL, (6.20)

roe N, — exeroiHoe Kornm4ecTBO OMnacHbIX Criy4aes;

P, — BEPOATHOCTL MOBPEXAEHWS AN 3AaHUS;

L, — nocneaytoLmnit yuiepb.

Ha konunuecTBo onacHbix crnyvaes N, okasblBaeT BMUsHWE NNOTHOCTb
yAapoB MOMHUU B 3eMIH0 Ng 1 hmanyeckme xapakTepucTukM 3alumaemo-
ro obbekTa, oKpyxarwLiasa ero cpeaa v noysa. Ha BepoATHOCTbL NOBPEX-
feHua P, okasblBaloT BMUAHME XapakTepUCTMKM 3aliuiiaeMoro obbekTa
n obecrneynBaemMble Mepbl MOMHME3aLNTLI. Ha nocneayowmin yuiep6 L,
OKa3blBaKT BMMAHWE 3KCMNyaTauus OaHHOro obbekta, NpUcyTcTBME Mio-
Oewn, Buabl OKkasbiBaeMblX YCNyr, NPeAyCMOTPEHHbIX Ansa obLecTBa, ueH-
HOCTb MMYyLLECTBa, KOTOPOE MOABEPraercs NMOBPEXAEHWIO, U MPUHATbIE
Mepbl Ansi orpaHuyeHns obbema yuiepba.

[nsa oueHKn anemMeHToB pucka, CBA3aHHOMo C yaapamu MofHWUM B 34a-
HWe, NPUMEHSIIOT CrNeayLMe COOTHOLIEHUS:

— 3MEeMEeHT, OTHOCALLMIACA K nopaxeHuto nioagen (D, ):

R,=N, xP,xL,; (6.21)
= 3MEeMEHT, OTHOCALLMICA K prsndeckomy nospexaeHuto (D,):

Ry =N, x Py x L (6.22)
— 3MNEeMEeHT, OTHOCALLMIACA K MOBPEXOEeHWNI0 BHYTPeHHNX cuctem (D,):

R.=N, x P x L. (6.23)

MapameTpbl OLEHKM 3TUX W NOCTEeAyoLLMX 3rIeMEHTOB pucka npuBeae-
Hbl B Tabnuue 6.9.

Ta6bnuua 6.9 — [NapameTpbl, OTHOCALUNECS K OLIeHKE 31IeMEeHTOB pUcka
Ans 3gaHus

O6o3HayeHne HanmeHoBaHue

CpeaHeronoBoe KONMMYECTBO OMacHbIX CryYaes, BO3HMKAIOLIMX B pesyrbrare
yOapoB MOSTHUM:

N, — B 34aHve

" — BONU3n 3ganns

N, — B JIMHUIO 3MEKTporepesayy, BXogsLLyo B 3gaHue
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OkoH4yaHue mabnuysbi 6.9
HaumeHoBaHue

O603HaveHne
CpenHerogoBoe KONMYECTBO OMAaCHbIX CyYaes, BO3HMKALUX B pesyrbTaTte
yOapoB MOSTHUM:
— BONM3M NUHUM 3NeKTponepeaayn, BXOAsLLIEN B 3aaHne

N

— B 3[a@aHMe Ha KOHLEe «a» NUHUK aneKkTponepenayu

ND
a

(pucyHok 6.4)
BeposiTHOCTb TOro, YTO yAap MOSIHUM B 30aHUe CTAHET NPUYNHON:

P, — NopaxeHus nogewn
Ps — (hmsunyeckoro noBpexaeHms

P. — NOBPEXAEHUS BHYTPEHHNX CUCTEM
BepoATHOCTb TOro, YTO yaap MOMHWUM BONU3N 30aHWA CTaHEeT NPUYNHON

— noBpexaeHua BHYTPEeHHUX CUCTEM

PM
BeposTHoOCTb TOro, YTo yaap MOMHWUKM B JIMHWIO 3fieKTponepenaymn craHeT
APUYNHOW:
P, — rnopaxxeHus nogemn
P, — (bnsunyeckoro noBpexaeHms
P, — NOBPEXAEHUS BHYTPEHHNX CUCTEM
BeposiTHOCTb TOro, Y4TO yAap MOMHWM BOAU3M NUHWK 3neKTponepeaayn cTaHeT
MPUYNHOW:
P, | — NOBPEXAEHUS BHYTPEHHNX CUCTEM
Yuiep6, BO3HUKAILLMIA B pe3ynbraTe:
L,=L,=r,x — nopaxeHuns nopgen
L,=L,= r,xXrx| - r3NYECKOro NoBpexXaAeHNs
xh, xL,
L.=L,=L,= | —noBpexaeHus BHyTPEHHNX CUCTEM
= LZ = LO

[Insi oLeHKN 3NeMEHTOB pucka, CBSA3aHHOMO C yaapaMu MOHUM BGnvan

30aHWs, NPUMEHSIIOT crefylollee COOTHOLLEHME:
— 9NEeMEeHT, OTHOCALLWIACA K nopaxeHuto miogen (D,):
(6.24)

R,=N, xP,xL,,.
[ns OueHKM anemMeHTOB pucka, BO3HMKAIOLWEro B pesynsrate yaapos
MOSHUM BO BXOASLLYYIO NIMHUIO arieKTpornepeaaqu, NpUMEeHsIIoT crieaytoLme

COOTHOLLIEHUS:
— O9NEeMEeHT, OTHOCALLMIACA K nopaxeHuio mogen (D,):
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Ry=(N +N_ ) xP,xL, (6.25)
= 3MEeMEHT, OTHOCALLMIACA K prandeckomy nospexaeHuto (D,):

R,= (N + N, ) xP,xL, (6.26)
= 3MEeMEHT, OTHOCALLMIACA K NOBPEXAEHWUIO BHYTPEHHUX cuctem (D,):

Ry=(N +N_)*xP, xL, (6.27)

Ecnun nuHua anekTponepeaayn UMeeT oauH y4acToK, TO 3HadeHus R,
R, n R, cocTtaBnsot cymmy 3HadveHunii R , R, 1 R, OTHOCSLLMXCSA K Kaxao-
My y4acTKy N1HWW anekTponepeaayn. PaccmaTtpuBatoT Te y4acTku, KoTo-
pble HaXOAATCA MEXAY 34aHWeM U NepBbiM pacnpeaenuTensHbIM y3noMm.

B cny4ae ecnu k 34aHuio NOACOEAVMHEHO HECKOMBbKO JIMHUI 3NEKTPO-
nepeaayy ¢ pasnMyHoW pasBoOAKOM, pacyeTbl criedyeT npov3BoanTb Ans
KaXkaon NUHMN.

[na oueHkn anemeHTa puUcKa, BO3HMKAILLEro B pesyrbrate yaapoB
MOMHUM BOMW3N NUHUM 3rieKTponepeaayu, NoACOeAUHEHHON K 3AaHMIo,
MPUMEHAIOT criedyiollee COOTHOLUEHUE AN 9MieMeHTa, OTHOCALLerocs K
MOBPEXAEHMIO BHYTPEHHMX cuctem (D,):

R,=(N,—N)xP,xL,. (6.28)

Ecnn B nuHum anekTponepenavn MMeEETCs HECKOMNbKO Y4acTKOB, TO
3HaveHVe R, cocTaBnsaet cyMMy oNemMeHTOB R,, OTHOCALLMXCA K KaXaoMy
yyacTky nuHuu. PaccmaTtpurBaloT Te y4acTku, KOTOpble HaxXoAAaTCst Mexay
30aHMEM Y NepBbIM pacnpenenmTenbHbIM Y310M.

B Tom cniyyae, ecnv B 3gaHUM MMEETCS HECKOMBKO NOACOEANHEHHbIX
JNINHUI C PasnNYHOW Pa3BOAKON, pacyeTbl cnefyet genatb AN Kaaoun
NUHUN.

B Hactoswen ouenke, ecnut (N, — N,) < 0, To npuHumatot (N, — N, ) = 0.

3H,
3Hy —
K F~a
Hpl| , b T
YuacTok 2
YuacTok 1 (Haa3eMHbI)
(NOA3EMHbI)
3paHue b 3nakve a
(3naHue, KoTopoMy (npuneratolee 3paHve)

TpebyeTcs MonHWesalwmTa)

a — npunerawulee 3naHue; b — 3paHwue, KOTOpOE OOJMHKHO ObITb 3aLLMLLEHO

chyHOK 6.4 — 3naHunA Ha KOHLaX IMHUK JneKkTponepenayun
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OnemMeHTbl pycka anga 3gaHun oobeauHeHbl B Tabnuue 6.3 B COOTBET-
CTBWU C Pas3nMYHbIMK TUMaMWN U UCTOYHNKaMW NOBPEXAEHNS.

[na oueHKu anemeHTa pucka 3jaHne MOXHO pasfennTbh Ha 30HbI Z,
Kaxxaas U3 KOTOpbIX JOMMKHA UMETb OQHOPOAHbIE XapakTepucTukn. OgHako
30aHne MOXET UMETb (MM MOXHO NPeanoNnoXnTb, YTO UMEET) OAHY 30HY.

30Hbl Z, B OCHOBHOM Mopasaensior no:

— Tuny rpyHTa unu nona (anemeHTsl pucka R, R );

— OFHECTOWKUM OTAerneHusM (anieMeHTbl pucka R, n R,);

= HanuUuuio 3aLUTHBIX 3KPAHOB (areMeHTbl pucka R, n R))).

Opyrue 30HbI MOryT ObITb NOApPa3aeneHbl B COOTBETCTBUN CO:

— CXeMOW BHYTPEHHUX cUcTeM (anemeHThbl pucka R, n R,);

- UMEKLLMMUCA MEPaMU MOMHUE3ALUTLI UNKU TeEMU, KoTopble ByaoyT
npeanpuHATbI (BCe aremMeHTbl pyucka);

— 3HadeHusamu yuwepba L, (Bce anemeHThl prcka).

Mpu pasgeneHnn 3gaHnsa Ha 30Hbl Zg CrieayeT NPpUHMMaThL BO BHU-
MaHWe BO3MOXHOCTb NMPUMEHEHUSI B HUX Haubonee noaxoaswmx mep
MONHMe3aLUnThbI.

Ecnu 3naHve pacrnonoXeHo B 80HaX Zg, TO KaXAblA SNMEMeHT pucka
OLIEHMBAIOT ANA KAXKAOMN 30HbI Zg,.

O6wmn puck R 3aaHns — 3T0 COBOKYNMHOCTb 3NIEMEHTOB pUcka, OTHOCS-
LLIMXCSA K 30Ham Zg, U3 KOTOPbLIX COCTOUT 3AaHue.

lMpaBuna oueHKN 3aNeMEeHTOB pucKa B 34aHWW, pa3ferneHHOM Ha 30HbI
Z,, 3aBMCAT OT TUNa puUcka.

Paccmotpum puckn R, R,u R,.

B cny4ae 3gaHus ¢ oAHOM 30HOM OMPeAenstoT TOMbKO OAHY 30HY Z,
0OXBaTblBaKLLYIO BCE 3A4aHMe B Uernom. Puck R sBNSeTca COBOKYMHOCTbIO
anemeHToB pucka R, B 3naHun. [Ina oLeHKM anemMeHToB pucka u Beibopa
COOTBETCTBYIOLLUX MAPaMETPOB. NPUMEHSIOT:

- napameTpbl, OTHOCALLMECS K KOnM4YecTBYy onacHbix cny4vaes N;

- napameTpbl, OTHOCALLMECS K BEPOSTHOCTU noBpexaeHns P.

Kpome Toro:

- B OTHoweHuu snementoB R,, R;, R, R, R, " R, ana kaxpgoro
BKITIOYEHHOro napamMeTrpa AOMKHO ObiTb YCTAHOBIEHO TONBKO OAHO 3HaYe-
Hune. Ecnuv umeeTcs HEeCKOMNbKO 3HaYeHWI, TO BbIOMPAOT HaMBbICLLEE;

— B,OTHOLLIEHMM aneMeHToB R 1 R,,, ecnu B 30He UMEETCA HECKOIMbKO
BHYTPEHHUX CUCTEM, 3HaYeHua P 1 P, onpeaenstotcs no oopmynam
P.=1-(1-P,)*x(1=Pg,)x(1=P), (6.29)

C

P

M

1-(1-P,,) x(1=P,,)x(1=P,,), (6.30)

roe P, v P,, — napameTpbl, OTHOCALLMECA K BHYTPEHHEN CMCTEME i.

61



TKIM 336-2011

Ecnn B 30He nmeeTca HeCKONbKO 3Ha4YeHun kakoro-nubo apyroro na-
pametpa, kpome P, u P, To crieayeT npuHumMaTth 3HavyeHve napametpa,
NPUBOASILLErO K HAUBbLICLLEMY 3HAYEHUIO PUCKA.

BbloeneHue 3gaHms ¢ 04HOM 30HOM MOXET NPUBECTU K MCNOSb30BaHNIO
[OpOrocTosILLUX Mep MOMHMEe3alnTbl, NOTOMY YTO Kaxdas mepa OOIbKHa
pacnpoCTPaHSATLCA Ha BCE 3aaHue.

PaspeneHue 3gaHusa Ha 30HbI NMO3BOMSET YYUTBIBATh crnieyuduryeckne
XapaKTepUCTUKM KaXdow ero 4acTu Nnpu oLeHKe aNeMEHTOB pUcka 1 BbloK-
paTb Hanbonee nogxoasiime Mepbl MOMHME3aLWNThl, pa3paboTaHHble AN
KaXOow 30HbI, U MPU 3TOM CHWXaTb OOLLYH0 CTOMMOCTb MOMHME3aLUThbI.

Puck ans saaHus, pasaeneHHoro Ha HeCKOrbKO 30H Z,, NpeacTaBnseT
co6oW COBOKYMNMHOCTb PUCKOB, OTHOCSILLIMXCS KO BCEM 30HaM 3TOrO 34aHUs;
B KaXXOOMN 30HE PUCK SABNSAETCH COBOKYMHOCTbIO BCEX 3MEMEHTOB pucka
B [JaHHOW 30He.

[N OoUeHKM 3nemMeHTOB pucka 1 Bbibopa MCMosib3yeMbIX COOTBETCTBY-
IOLLMX MapaMeTpoB NPUMEHSIIOT NOMOXEHWS, yKa3aHHbIE BbiLLE.

Paccmotpum puck R,. HesaBncumo ot Toro, umeetca HeobxoaMmocTb
ornpegerneHyst MONHUe3aLLmMTbl A5s CHKeHUs puckoe R, R, u R, nnu Her,
npv NPUHATMN MEP MOJSTHME3aLLMTbI LienecoobpasHo oLeHMBaTb 3KOHOMU-
YECKYI0 BbIrofly C LieMNbio YMEHbLLIEHNS prUcKa 3KoHOMUYeCKoro yilepba R,.
O6bekThbl, B OTHOLLEHWUWN KOTOPBIX CNeayeT NpoBoaMTL OLEHKY pucka R,
BbIOMpalOT U3 cneayoLwmx:

- 3[0aHve B Lenowm;

- 4acTb 34aHus;

— BHYTPEHHSAS YCTAHOBKA;

= YacTb BHYTPEHHEN YCTaHOBKM;

- Yyactb obopynoBaHus;

- obopyaoBaHue, Haxo4sLleecs B 30aHNN.

O6wasa croumocTb yiiepba ANs 30aHUst CKNaablBaeTcd M3 CyMMbl
ywepba Ans BCeX 30H:

MeToauka pacyera yuiepba onsa 3gaHun npueeaeHa B NpunoxeHun I

6.8 OueHka anemeHTOB pUuckKa ans cuCctemMbl 3HepFOCH36)KeHVIF|

Kaxnobi anemeHT pucka R',, R',, R', n R'; MOXHO paccunTbiBaTh Mo
nucxogHom cpopmyne

R =N xP xL', (6.31)

rae N, = KonM4ecTBO OMacHbIX CIy4aes;
P', — BEpOATHOCTb OMacHOCTM Afisi CUCTEMbI SHEPTOCHaBXEHMS;
L', — nocrneaytouimnn yuepb.
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[lns OLEeHKM 3r1eMeHTOB PUCKa, BO3HMKAIOLWLErO B pesysisTaTe yaapos
MOJSTHUN B CMCTEMY 3HEeprocHabXeHusl, UCMOoNb3yoT criedylolune cooT-
HOLLEHMS:

— 3NemeHT, OTHOCALLWIACA K drandeckomy nospexaeHuio (D,):

R, =N xP' xL; (6.32)

— 3MeMeHT, OTHOCSLUMICS K NOBPEXAEHMWI0 nogcoeamHeHHoro obopy-
nosanus (D,):

R, =N_x P\, x Ly, (6.33)

MapameTpbl OLEHKM 3TUX ANEMEHTOB p1cKa U NOCNeayLMX npmeege-
Hbl B Tabnuue 6.10.

[na oueHKM 3neMeHTOB pucka, BO3HMKAIOLWEro B pesynsraTte yaapos
MOIHWK BONM3N CUCTEMbI SHEPrOCHABXeHWs, NCNoMnb3ytoT criegytoLlee co-
OTHOLLEHME ANS 3fIeMeHTa, OTHOCHALLErocs K NoBpeXAeHUo NoACOeANHEH-
Horo o6opyaosaHus (D,):

R, = (N, =Ny x P, x L', (6.34)

Ecrm B paHHon ouenke (N, —'N ) < 0, To crnegyeTt cuuTatb, 4TO
(N,—N,)=0.

[ns oueHKM anemMeHTOB pucKa, BO3HMKAIOLEro B pesynsraTe yaapos
MOIHWU B 34aHNE, K KOTOPOMY-NOACOEANHEHA CUCTEMA SHEPTrOCHAbXeHs,
MCMONb3ylT Crnefylwue COOTHOLWEHNS OTHOCUTENbHO yyacTka OaHHOMW
CUCTEMbI 9HEprocHabxeHus:

— 3NeMeHT, OTHOCALLMIACA K domnamyeckomy nospexaeHuto (D,):

Ry =N, x Py xL'; (6.35)

= OQEMEHT, OTHOCALLMIACA K Bbixoay 13 cTpos obopyaosaHus (D,):

R, =Ny x Py x L'.. (6.36)

Ta6nuua 6.10 — MapamMeTpbl, OTHOCALLMECA K OLIeHKe 3IeMEHTOB pUcKa Ans
CUCTEMbI 3HEProcHabxeHus

O603HayeHne HanmeHoBaHue

CpeaHerogoBoe KONMMYECTBO OMAacCHbIX Cry4YaeB B pe3ynbTate yaapoB MOMHUM:

N, — B 34aHuve, K KOTOPOMY NnoacoednHeHa cuctema
3HeprocHabxeHns

— B CUCTEMY 3HeprocHabxeHus

— B6NM3n cuctemsl SHepFOCHa6)KeHVI$|
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OkoHyaHue mabnuubi 6.10

O603Ha4eHne HanmeHoBaHune

BeposTHOCTb TOrO, YTO yAap MOMHUK B COCEAHEE 30aHWNE CTAHET NPUYUHOM:

P’ — (bM3N4ECKOro NoBpeXaeHUNA

P' — noBpexaeHns obopyaoBaHNSA CUCTEMbI AHEPTOCHABXKeHNS

BepoaTHOCTb TOro, 4TO yAap MOSHUM B CUCTEMY SHEPrOCHABXeHUs CTaHET NPUYNHON:

P’ — (bM3n4eCcKoro NoBpeXaeHUs

P’ — noBpexgeHua O60py,ElOBaHVIF| cucTembl SHepI'OCH86>KeHVIF|

BeposATHOCTb TOro, YTO yaap MOMHMM BONM3U CUCTEMbI SHEPrOCHabXKeHUS
CTaHeT NPUYUHOIA:

P, | — noBpexaeHns obopyaoBaHNsA CUCTEMbI AHEPrOCHABXKEHNS
Yuwep6, BO3HMKaOLWMI B pesynbraTe:
L'g=L", =L, — h3M4ECKOro NoBPEXAEHNUS
L'.=L', =L, = | —nospexaeHns o6opyaoBaH1s CUCTEMbI 3HEprocHabxeHuns
=L,

OneMeHTbl pucka, OTHOCALLMECS K CUCTEME SHEPTrOCHAOXeHUs, npea-
CTaBneHbl B Tabnuvue 5.5 B COOTBETCTBUM C Pa3nUYHbIMKU TUMAMU U UCTOY-
HUKaMK NOBpEeXOEHWsI.

[Ona oueHKN Kaxaoro -SneMeHTa pucka CUcTeMmy 3SHeprocHabxeHusi
MOXHO pasfennTb Ha y4acTkn Sg. OfHako cucteMa sHeprocHabxeHns Mo-
XET MMETb (MMM MOXXHO MPEANONOXNTb, YTO MMEET) OAMH Y4acTOK.

[Ona scex anemeHToB pucka R, R, R, R, n R', yyactku S B oc-
HOBHOM MOApPA3AEnstoT no:

- TWNy cUCTEeMbl SHEProcHabXeHuns (Bo3dyLLHas 1 Nog3emHas);

— (bakTopaMm, BNMAIOLLMM Ha y4acTok c6opa faHHbIx C, C_, C;

— XapaKTepuCTUKaM CUCTEMbl 3HeprocHabxkeHust (Tunbl KabenbHoM
n30onsuumn, ConpoTMBNEHME SKpaHa).

[pyrve y4yacTkn MOXHO Noapasnensitb B COOTBETCTBUN C:

- TUMNOM MMEKLLENCS annaparypbl;

~ UMELWMMUCH MEPaMU MOMHUE3ALUTLI U1 TeMU, KoTopble ByayT
obecneyeHbl.

Ecnu cuctema sHeprocHabxeHus pasgeneHa Ha ydactku Sg, To ane-
meHTbl pucka R', R';, 1 R', Ans Hee onpeaensitoT kak COBOKYMNHOCTb COOT-
BETCTBYHOLLMX AMEMEHTOB pyCKa AN KaXaoro y4acTka 3TON CUCTEMBI.

OnemeHT pucka R', oueHuBalOT B Kakaoil Touke nepexoda CUCTEMBbI
3HEpProcHabXeHns 1 camoe BbICOKOE 3HayeHWe MPUHUMAIOT Kak 3Haye-
Hue R', [3].
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OnemeHTHl pucka R, R'; cneayert oueHmBaTth Kak COBOKYMHOCTb CO-
OTBETCTBYIOLUX 3MIEMEHTOB pUCKa AN KaXA0ro 34aHUs, COeAUHEHHOIO C
CUCTEMOW 3HEPrOoCHaAbXEHNSI.

Obwwuin puck R ansa cuctembl SHEProCHabXEeHUs1 paccMaTpUBAKOT Kak
COBOKYMHOCTb anemeHToB pucka R';,R', R, Ry R',.

Mpu pasgeneHun cuUCTEMbl SHEProcHabGXXeHWst Ha yyacTku criegyeT
NpVYHUMaTb BO BHUMaHUE OCYLLECTBUMOCTb NPMMEHEHUss Hanboree noa-
XOOSLMX MEP MOSTHUE3ALLUTDI.

Ecnu Ha y4acTke nMeeTcsi HECKOMNbKO 3Ha4YeHU napamMmeTpa, To cre-
AyeT MPUHUMATb TO U3 HUX, KOTOPOE NPUBOAMUT K HauBbICLLEMY 3HAYEHUIO
pucka. [JaHHble MO OUEHKe BEPOSTHOCTU MOBPEXAEHUS 3OaHUS U exe-
rogHoe KOnmM4ecTBO OnacHbIX crny4vaes npuBegeHbl B CTH M IES 62305-2
(npunoxeHus 1-3).

MeToauka pacyeta ywepba ans cuctem anekTpocHabxeHus npueeae-
Ha B npunoxenun 1 Hactoswero TKIT.

7 ®dusmnyeckue noBpexaAeHUs 30aHNUA, COOPYKEHUN
M OMAaCHOCTb AN XU3HU

7.1 Cuctema monHuesawmThbl

XapakTepuctukun CM3-onpegensioTcst xapakTepucTukamum salumiae-
MOrO 3[jaH1Si U COOTBETCTBYIOLMM YPOBHEM MOMnHMesawuTel. Onpenene-
Hbl YeTbipe knacca CMS3 (I-1V), cooTBeTcTBylOLME YPOBHSIM MOINHME3a-
wmThl (Tabnuua 7.1).

Tabnuua 7.1 — BaaumocBsi3b ypOoBHeW MONIHUe3awmuThbl U knacca CM3

YpoBeHb MOMHUe3aLmnTbl Knacc CM3
| I
Il I
1] 1
vV v

Kaxablin- knacc CM3 xapakTepuayeTrcsi AaHHbIMW, 3aBUCALUMU OT
knacca CM3:

- napameTpbl MOIHWK;

— paguyc KaTaLencsa ciepbl, pasmep SUYEenkn 1 yrna 3aluTsl;

— TUMWYHbIE PACCTOSIHMSA MEXOY TOKOOTBOAAMM U MEXAY KOMNbLEBLIMU
NpPOBOAHVKAMU;

65



TKIM 336-2011

- ©BesonacHble pacCTosiHUA OT MeCTa ONacHOro UCKPEHWUS;

- MWHMManbHas aAnvHa 3asemnurtenen;

1 He 3aBucALKMMIN OT knacca CM3:

- YypaBHMBaHMe NOTEHLMANOB MOIHUY;

-~ MWHMManbHas TOMWUHA METaNMMYEeCcKNX NIMCTOB WU MeTannuye-
CKUX TpyO B MOMHUENPUEMHUKAX;

- matepuansl CM3 u ycrnosusi MCNonb3oBaHus;

— Mmarepuanbl, KOHPUrypaums 1 MMHUManbHbIE pa3mepbl MOSTHUENPU-
€MHUKOB, TOKOOTBOZOB U 3a3eMIUTENEN;

=~ MMVHUMarnbHblE pa3mepbl COeAUHNUTENBHBIX MPOBOOHNKOB.

Knacc tpebyemon CM3 BbIGrpatoT Ha OCHOBaHWUW OLIEHKM pyCKa.

OnNTUMU3NPOBAHHBIA C TEXHUYECKOM U 9KOHOMUYECKOM TOYEK 3peHust
npoekt CM3 BO3MOXEH TONMbKO B TOM Cilyyae, €Cnv 3Tanbl NpOeKTUpoBa-
HMa 1 co3gaHnss CM3 CKOOpAMHMPOBAHLI C 3TanamMn NPOEKTUPOBaHUSA U
BO3BEAEHNSA 3alluULLaeMOoro 3aaHusi. B yacTHoCTu, B NpoekTe camoro 3aa-
HUS1 MeTanfMyecKkne arneMeHTbl LOMKHbI MCNOoMb30BaTbCs kak Yactu CM3.

Mpu onpegneneHun knacca w_pacnonoxeHus CM3 ans umetroLmxcs
30aHuiA crieqyeT NPUYHUMAaTh BO BHUMAaHWE OFPaHUMYEHUst CNOXUBLLENCS
cuTyaumu.

MpoekTHasa gokymeHTaums . CM3 gormkHa cofepaTb BCo MHGOopMaLmio,
Heobxoammyto Anst obecneveHUst MPaBubHOM U 3aBEPLLEHHON YCTAHOBKM.

CTtanbHble MeTanM4eckne KOHCTPYKLMN BHYTPYU apMMUPOBAHHbIX Xe-
Ne306EeTOHHbIX 34aHWI paccMaTpPUBatOT Kak KOHCTPYKLUK C ANEKTPUYECKON
HenpepbIBHOCTLIO NPW YCNOBUW, YTO OCHOBHAas YacTb BHYTPEHHUX COeau-
HEHWI BEPTMKANbHbIX U FTOPU3OHTANbHbLIX Oanok SBNSIETCS CBApHOW UIU
HaZleXXHO coeauHeHa Kakum-nmbo MHbIM obpasom. CoeavHeHus BepTu-
KanbHbIX 6anok OOMKHbI CBapMBaTbCH, 3aXUMaTbCA UNN NepeKkpbiBaThCs
HanoXXeHMem Ha BENWYUMHY, MPEBbILALYI0 MX ANAMETP Kak MUHMMYM
B 20 pas, a 3aTem CKpPEennATbLCS UMK COeQUHATLCSA KakuM-nnbo nHbIM 06-
pa3oM. [1ns HOBbIX 34aHN COeQUHEHMUS MeXay apMUPOBAHHbIMU 3eMeH-
TaMu [OIMKHbI ONpeaensaTb NPOEKTUPOBLLMK UMW YCTaHOBLUUK BMECTE CO
CTpoOUTENEM U UHXKEHEPOM-CTPOUTENEM.

[na 3paHui, B KOTOPLIX MCMONb3YIOTCA CTanexene3obeToHHble ane-
MEHTbI (BKIoYasi roToBble >kene3obeToHHble GnokM U npeaBapUTeNbHO
HanpsbKEHHbIE apMUPOBaHHbIE OINOKM), 3MNEKTPUYECKY HEMNPEPLIBHOCTb
apMaTypHbIX CTEepXHeW YyCTaHaBMMBAKT 3MEeKTPUYECKMM UCMbITaHUEM
MeXay CamMbiM BEPXHMM 3NIEMEHTOM U ypoBHEM 3emnin. OOLiee anekTpu-
Yyeckoe COMpOTUBIEHME, U3MEPEHHOE C UCMOMb30BaHNEM WUCMbITATENLHO-
ro obopynoBaHusi, He [oMmKkHO npeBbiwaTtb 0,2 Om. Ecnu aToro 3HaveHus
He MOoMnyYaroT, TO CTanbHyl0 apMaTypy He MCMONnb3yT B KayecTBe ecTe-
CTBEHHOro 3a3emnuTens. B atom cnyyae pekomeHOyeTcs ycTaHaBnmMBaThb
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BHELUHWI TOKOOTBOA. B OTHOLLEHWM 30aH1I U3 CTanbHbIX XXene300eTOHHbIX
KOHCTPYKLUI SMEeKTPUYECKYI0 HEMPEPLIBHOCTL apMaTypHOW CTanu cnegyet
yCTaHaBnNMBaTb MeXxay OTAerNbHbIMU NpunerarLMMm cOopHbIMU Keneso-
OETOHHbIMW N3OENUAMN.

PekomeHOoBaHHbIE YPOBHU MOMHWE3ALLMTbL 30aHUA N COOPYXKEHUIN
npvBegeHbl B Tabnuue 7.2.

7.2 BHelLHAA cMcTeMa MOJHUe3aWuTbI

BrewHsas CM3 npegHasHadyeHa Ans ynaBnvMBaHWs NpAMbIX pa3psgoB
MOMHUM B 3[aHve, BKIoYasi paspsabl B acag, u npoBeaeHus Toka Mor-
HUM OT TOYKM MOpaXeHUs A0 3eMiv, paccpenoToYeHUs ero B 3emre, He
BbI3blBaA TEPMUYECKOTO UM MEXAaHNYECKOTO MOBPEXAEHNS 1 ONacHOro Uc-
KPEHWs1, KOTOPOE MOXET CTaTb NPUYMHONW NoXapa Unu B3pbIBa.

B 6onblumHcTBE cnyyaeB BHelwHAs CM3 MOXeT ycTaHaBnmMBaTbCa Ha
3alMLLaeMOM 30aHUN.

ObecneyeHre W30NMPOBAHHON BHELWIHEN CUCTEMbl MONHMEe3aLu-
Tbl paccMaTpvBalOT B TOM Cly4ae, ecrnv B pesynbraTe TepMUYEcKUX u
B3PbIBOOMACHbIX BO3AENCTBUI B TOYKE MOPAXEHUS UMW HA MPOBOAHMKAX,
HECYLLMX TOK MOSTHUM, MOXET BO3HWKaTb ONACHOCTb AN 34aHUS UMK Ha-
XO[OsALLEerocsi BHYTpU Hero obopyaoBaHus. TUMUYHLIMW NpUMepamMu sB-
NSATCA 34aHMSA C BOCMIIaMEHSIEMbIM MOKPbLITUEM, 3[aHUS CO CTeHamu,
BbINOMHEHHBIMU U3 FOPKYEro marepuana, unmn 3oHaMu, B KOTOPbIX UMe-
€TCH PUCK BO3HVKHOBEHWS B3pbIBa U Noxapa. M30nmpoBaHHY0 BHELLIHIOW
CUCTEMY MOMHMe3alnThbl yaobHO UcnonbL30BaTh Tam, rae npegnonaraet-
CSl, YTO M3MEHEHVS B 34aHuKM, Haxogswemcs B Hem obopydoBaHuM unm
€ro ucnonb3oBaHMn 0bsa3aTensHO NoTpedbyoT moandukaumn CM3. Mpu-
MEHeHne N30nMpoBaHHOM BHelwHen CM3 MOXHO Takke paccMaTpuBaTb
B Cnyyasx, Korga 4yBCTBUMTENbHOE ob6opygoBaHue TpebyeT ocnabneHus
M3My4aemMoro areKTpOMarHUTHOroO Morns, CBA3aHHOTO C UMMYIbCOM TOKa
MOJSTHMM B TOKOOTBOZE.

Ta6nuua 7.2 — PekOMeHAOBaHHbIN YPOBEeHb MONHUE3aWUTbI 3a4aHUN
1 COOpYXeHUWH

Ne YpoBeHb
3aaHnsa n coopyxeHus
n/n MOInH1e3aLwmnThl

1 30aHusa 1 COOPYXEHWSI, B KOTOPbIX BbIAENSAOTCS
roptoune rasbl Npy HopmarnbHoi pagote

2 30aHuna 1 COOPYXEHUS!, B KOTOPbIX BbIAENSAIOTCS
roproYme rasbl B aBapunHoOM pexvme
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OkoHyaHue mabnuubi 7.2

Ne YpoBeHb
34aHust u coopyxeHus
n/n MOMHMe3aLmTbI
3 BbiCOTHbIE 30aHUs 1]
4 Cknagpl Noxapo- 1 B3pbIBOONACHbIX BELLECTB Il
5 3[aHns 3penuLLHBIX YYpeXaeHui Il
6 >Kunble n o6LiecTBeHHbIE 30aHNsi B rOPOACKOMN m
3acTponike
7 YKvnble goma B CenbCcKo MECTHOCTM v
8 >KnBoTHoBOa4YeCKMe dhepMbl 1]
9 HbimoBble Tpy6bl BbicoTON Gonee 15 m i
10 | 3gaHusa NpoMbILNEHHBIX NPeaNnPUATUIA, He NMeloLLMX m
B3PbIBO- M NOXApPOOMacHbIX hakTOpPoB

MpumeyaHne — PelueHne 06 ypoBHE MOSHUEIALLMTBI 3aHUNA U COOPYXXEHWUI NPUHUMa-
€TCsi NPOEKTHOW opraHm3auuei B 3aBUCHMOCTW OT HanMyMsi NapameTpoB, YBEMUYMBAIOLLMX
B3pbIBO- 1 NOXapOOMNacHOCTb 3[aHusi, LIeHHOCTEN 1 OT 0BLLECTBEHHOM Harpy3ku 3aaHus.

EcTecTBEHHbIE KOMMOHEHTbI, WU3TOTOBMEHHbIE M3 TOKOMPOBOASLLNX
mMaTepuanoB, KOTOpble MOCTOSIHHO AOMKHbI HAXOAWUTLCS B 34aHUW UMK
Ha 34aHWM N He JOMKHbl U3MEHATBCS (Hanpumep, coeguHeHHas Mexay
cobon meTtannuyeckas apmartypa, METanfnoKOHCTPYKLUMSA 30aHMa U T.4.),
MOXHO MCMoNb30BaTh B kayectBe anemMeHToB CM3. [Ipyrne ectectBeH-
Hble KOMMOHEHTbI CNIEAYET paccMaTpmBaTh Kak AOMONHUTENbHbIE KOMMO-
HeHTbl kK CM3.

7.2.1 MonHnenpueMHUKn

Mpu HanMuMM NPaBMNBLHO CMPOEKTUPOBAHHOIO MOJTHUENPUEMHMKA Be-
POATHOCTb NPOHMKAHUS B 3gaHWE TOKa MOSTHUW 3HAYUTENBHO CHUXKAETCS.

MonHnenprvemMHUKN MOryT cocToATb U3 Nobon komOGuHaumm cnepyto-
LLINX 3NEMEHTOB:

— CTEPXHeW (BKIOYasa OTAENbHO CTOALLME MAYThI);

— TMNOABECHbIX TPOCOB;

- ceTyaTbiX NPOBOOHMKOB.

[nsa obecneyeHus pacnpeneneHns Toka OTAENbHO PacrnonoXeHHbIe
CTEPXHU MOITHMENPUEMHMKA [OMKHblI COEAMHATLCA BMECTE Ha YpOB-
He KpbILWW.
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PucyHok 7.1 — 3awWMTHbIN yromn o° B 3aBUCMMOCTH OT BbICOThI h
MOSTHMeNnpMeMHUKa Hap, yPOBHEBOM MIMOCKOCTbIO 3alLMLLaeMON 30HbI

PagvoakTvBHbIE MONHMEYNaBnMBaTENn NCMONb30BaTh HEMb3S.

KoMNOHEHTbI MOMHMENPUEMHMKA, YCTaHABNMBaEMbIe Ha 34aHuK, cre-
AyeT pasMeLatb Mo yriam B BbICTYNaOLWMX TOYKax 1 No Kkpasim (0COBeHHO
Ha BEpPXHEM ypOBHe (hacafoB) B COOTBETCTBUM C CNEAYOLWLMMM METOOAMMU
(ooHVMM MK HeckonNbKUMK).

Mooxogsawmmm metTogamm onpegeneHus NONoXeHMUs1 MOMHUeNnpUeMHU-
Ka ABMNATCS:

— MeToA 3alUMUTHOrO yIna;

— MeToA KaTsLencs cdepbl;

— METO/[ CEeTKM.

MerTop kaTsiLiencs cdepbl NOAXOANUT AN BCEX CMyYaeB.

MeToa 3awWmTHOro yrna noAxoAuT ANg 34aHuUn NpocTon hOpMbl, HO ero
NPUMEHEHNE OrPaHUYMBAETCS BbICOTOM MOMHUENPUEMHMKa (pUCyHOK 7.1).

MeToa ceTku noaxoanT ANs 3amuThl POBHbLIX MOBEPXHOCTEN.

3HayeHus paguyca kaTswencsa cdepbl U pasmepa CeTKU ANns KaXaoro
knacca CM3 aaHbl B Tabnuue 7.3.

7.2.2 AneKkTporeoMeTpMYeCcKUini MeToq pacyeTa MOJTHUE3aLWMUTbI

MonHuenpmemMHMK MOXET ynpaBnsaTe NONETOM nnaepa MOMHUK B Npe-
Aenax onpefeneHHoro pagnyca A4encTeusi, 3Ha4eHne KoToporo orpaHuye-
Ho npegenom r (dopmyna 5.5).
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Tabnuua 7.3 — MakcumanbHble 3Ha4YeHUA paguyca KaTswencs cdepsl,
pa3mepa s4YenKn CEeTKM B COOTBETCTBMMU € Knaccom CM3

MeTopa 3awuTsl
Knacc CM3
Papgunyc katswerica cdepsbl r, M Pa3smep auenku cetku W, m
| 20 5x5
1l 30 10 %10
I} 45 15 %15
\Y 60 20 x 20

Bce paspsabl MONHWK, NMaepbl KOTOPBIX NOMagatoT B 30HY, OrpaHUYeH-
Hyl0 nornyccdepon paguyca r, 6yayT nepexsayeHbl MOSTHWENPUEMHUKOM,
ecnu ero Bbicota h<r. CyTb 9TOro Metoga coCTouUT B CeayLleM: ecriv nu-
OepHbI KaHan MOMNHMK gocturaeT cdepbl A (PUCYHOK 7.2), TO pa3BuBato-
LLNIACS C MOSNHUENPUEMHMKA CTPUMEP rapaHTUPOBAHHO BCTPETUTCA C HUM,
o6pa3yst eauHbI KaHan MonHuM «obrako—monHueoTsog». Ecnu nupep
pa3BuBaeTCs B nNpedenax 30Hbl B, TO BCTpeYHbI CTpuMep, pa3BmBasiCb C
NMOBEPXHOCTU 3EMIM 3a NpeaenamMm 30Hbl 3alnTbl MONTHMEOTBOAA, BbI3bl-
BaeT y4ap MOMHUM B 3EMITI0 TakMuM 06pa3oMm, YTO 30Ha 3alUMTbl CTEPXKHE-
BOro MosHuenpueMHuka (h<r) orpaHuyeHa noBepxHocTbto C.

BeposATHocTb obecneyveHns 3alwuTtbl Npy JaHHOM paguyce TEM Bbille,
YyeM BbILLE 3HAYEeHUE TOKa NMPSAMOrO yaapa MOMHUN.

B Tabnuue 7.4 aaHbl 3Ha4eHUst paguyca katsiencsa cdepsbl r B 3aBUCK-
MOCTM OT 3Ha4Y€HWI ToKa NEPBOrO OTPULIATENBHOIO pa3psaa MOSHUN.

r — npederisHoe PaccTosiHUE 3axBaTa MOMHNUK; h — BbICOTa MOMTHUENpPUEM-
Huka (hsr); A — rpaHnLa 30HbI 3axBaTa nuaepa MonHumu; B — 3oHa, cBoboaHas
OT BIUAHUS MOMHUENPUEMHMKA; C — rpaHuLia 30HbI 3aLUUThI

PucyHOK 7.2 — 30Ha 3awWwmThbl CTepXXHeBOro MmosfiHuenpmeMHUKa
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Ta6bnuua 7.4 — 3HayeHus paguyca KaTswencs cigepbl r B 3aBUCMMOCTH OT
3Ha4YeHW ToKa NepBOro oTpuuaTensLHOro paspsaga MofnHUM

YpoBeHb MOMHMe3aLWwmThI
PacueTHble napameTpbl
T Y
MuWHUManbHLIN MUKOBLIN TOK, KA 3 5 10 15
Pagwnyc kaTswwevica cdepbl 1, M 20 30 45 50

M3 pucyHka 7.2 cnegyeT, 4TO 30Ha 3alLMTbl MONMHUENPUEMHNKA MOXET
ObITb HavigeHa ero obkaTkow LapoM paguyca r.

Ha pucyHke 7.3 nokasaHa CBsidb Mexay paauycoM KaTsiLerocs Lwapa r
M yrnamu 3awmTel ¢ 1 .

Yron ¢ namepsieTcs Mexay BepTvKarnbHbIM MOSHUENPUEMHUKOM U Ka-
caTenbHOM K MOBEPXHOCTU Lapa Y BEPLUNHbI MONTHUENPUEMHMKA:

@ = arcsin (1 = h/r). (7.1)

Yron @ namepsietcst Mexay BepTUKanbHbIM MOSTHUENPUEMHUKOM U Ce-
KyLLeWn, obpasytoLlel ABe paBHbIe Mowaan Mexay Her 1 Oyro OKpy>KHO-
CcTn (Mexay BEPLUMHOWN MOMHMENPUEMHMUKA 1 NOBEPXHOCTLIO 3E€MIN):

Y = arctg(a’h+ra/h?—r?/h2arccos r-h/n), (7.2)
roe a=+/2rh—h?.

Yrnbl 3awmTbl @ u WY B 3aBUCUMOCTM OT BbICOTbI CTEPXKHEBOIO MOJTHME-
O0TBOAa NpuBefeHbl B Tabnuue 7.5. MonyyeHHbIe yribl 3alyTbl NONOXKEHbI

My

C — rpaH1ua 30HbI 3aLMThI, COOTBETCTBYIOLLAs
3NeKTPOreoMeTpMYECcKoi Moaenu

PucyHok 7.3 — OnpepgeneHue yrnoB 3awuTbl
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B OCHOBY MeTOAa yrna 3aLMTbl, KOTOPbIN, ABMASCb OOHON U3 Pa3HOBUAHO-
CTeV MeToda KaTsLerocs apa, UCnonb3yeTcs AN pacyera NpocTenLmnx
BapvaHTOB MOSHWENPUEMHUKOB (BEPTUKaNbHbIE CTEPXHMW, rOpU3OHTamb-
Hble TPOChbl).

Ha pucyHkax 7.2, 7.4—7.9 n 7.14 gaHbl TUNOBbIE NOCTPOEHUS 30H 3a-
LMTbI CTEPXKHEBLIX BGaLLUEHHBIX U TPOCOBbIX MOMHUENPUEMHMWKOB, BbINOI-
HeHHble MEeTOAOM YINOB 3alMThl U METOAOM KaTsLlerocs Lapa.

Ta6nuua 7.5 — 3HavyeHus yrnosB 3awiuTbl @ U Y B 3aBUCUMOCTU OT BbICOThbI

MOJTHueoTBoAa
- 1=3,7 kKA 1=6,1 KA 1=10 KA
) y ) ) ) m
5 49 58 56 65 63 70
10 30 45 42 54 51 61
15 14 34 30 45 42 54
20 0 23 19 38 34 48
25 9,6 30 26 42
30 0 23 19 37
35 13 32
40 6,4 28
45 23
A
,
h
1
2
o C

7

1 — 30Ha 3aLLMThI; 2 — YPOBEHb OTCHETA; I — paanyC KaTsaLlerocs wapa;
OC — paauyc 30HbI 3aLMTbl HA YpOBHE OTcYeTa; A — ropu3oHTasnbHbIA TPOC;
h=h; h,— Bbicota MonHVeNpPUeMHOro CTePXHA Haa YPOBHEM oTcHeTa

PMCYHOK 7.4 — 30Ha 3aWmThI MOJTHUEeNnpPUeMHOro CTepXHs, MmavTbl UnNu
rOpMU3OoHTaNbHOro Tpoca, onpeaereHHaa MeToaoM KaTsAlwerocs wapa (h‘<r)
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1 — 30Ha 3aWyThl; 2 — YPOBEHb OTCYETA; 3 — CTPEXHEBON MOSTHUENPUEMHNK;

r — pamyc Kataulerocs wapa; h, h’ — BbICOTbl MOMIHMENPUEMHIKOB; h — BblI-

coTa MOSTHUENPUEMHOIO CTEPXKHS (MayThl, TpOca) Haf pacyeTHbIM YPOBHEM;
A —Tpoc; B, C, B, C’ — To4km kacaHus karswerocs wapa (h<h, h'<h))

chyHOK 7.5 — 30Ha 3aWwmThbl MOJTHUENPUEMHOro CTepPXHA, MavTbl UNn
FOPU3OHTaNbHOro TPOCa, PacnosiIoXKeHHbIX Haf HaKNOHHOW NJIOCKOCThLIO,
onpegerieHHasds MeTOAOM KaTsiLlerocs wwapa

; bt -rx;n:r:ég. e oty ;- "‘ RS A T
i m%:,ﬁﬁ{?yﬁﬁmﬁféﬁé&%.ﬂ £
1 — TPOCOBbI MOTHUENPUEMHUK

PucyHok 7.6 — 3oHa 3aluTbl TPOCOBOro MonHuenpuemHuka (h<r)
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SRS SO R S RN

1 — TPOCOBBIV MOITHUEMNPUEMHUK
PucyHok 7.8 — 3oHa 3awuTbl TpocoBoro MonHueorsopa (h>r)

.

R

1 — TpocoBbIVi MOJ'IHVIeI'IpVIeMHMK
PucyHok 7.9 — 3oHa 3amThl ABYX TPOCOBLIX MofnHUenpuemHukos (h,<h,<r)

Ha puc. 7.10-7.13 aaHbl npyHUMNUanbHble MeToabl KavyeHus cdepbl
KaK 911eKTpOreoMeTpnYEeCcKoro MeToAa pac4eta MOMHNE3ALNThI.
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PucyHok 7.10 — KaueHune ccepbl paanycom ypoBHsi MOSTHUE3aLWUTbI
Ha POBHOI NOBEPXHOCTN
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anIMe‘-IaHVIe — KaueHve Cq)epbl A0nycKaeTcs KakK crnpasa Haneso, TaK 1 CrieBa Harnpaso.

PucyHok 7.11 — KaueHue cdepbl pagmycoM YPOBHS MOJSTHUE3aLWmUThbl
Ha NOBEPXHOCTU C NPensATCTBUSMMU

A — npaBunbHoe pasmelleHne cdepbl

B — HenpaBsunbHoe pasmelleHune cdepbl

PucyHok 7.12 — dnekTporeomeTprmyeckuim metoa KauyeHus codepbl

Haunbonee onacHbin 06bekT nmeeT Gonee

CINOXHYI0 MOfnHMe3awunTy

Mpu ycnoeum nepeceyeHnst 30H 3aLLnTbI

PucyHok 7.13 — BapuaHTbI 3al4MThl 0OOGBHEKTOB Ha CINOXHOW KpoBre
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1 — TPOCOBbLIN MOMIHUENPUEMHUK

PucyHok 7.14 — 3oHa 3awuTbl NeTnu, o6pasoBaHHOW ABYMSi TPOCOBbLIMU
MOJTHUEeNnpUueMHUKaMm

Ha 3gaHusax BeicoTon 6onee 60 M MOMHUKU MOryT yoapsitb B GOKOBYHO
NMOBEPXHOCTb, OCOOEHHO B CThbIKM, Yrbl U kpad. OBGbIYHO pUCK Taknx yaa-
POB HEBENUK, MOTOMY YTO HEOONbLUON MPOLEHT BCEX YAAPOB B BbICOKUE
30aHus NpuxoguTcst Ha GOKOBbLIE MOBEPXHOCTU, U, KpOME TOro, MUX napa-
METPbI 3HAYUTESBHO HIKE NapaMeTPOB YAapOB B BEPXHIO YacTb 34aHus.
OpQHako aneKkTpuyecKkoe U 3MNeKkTpoHHoe obopyaoBaHWe, YCTaHOBEHHOEe
Ha BHELLUHUX CTeHax 3aHui, MOXeT OblTb NOBPEXAEHO AaXe BCMbILLKaMM
MOJSTHUM C HU3KMMU NMUKOBBIMW 3HAYEHUSIMM TOKa.

[nsa 3aWwmThl BEPXHEN YacTu BBICOKMX 34aHWMIA U HaxoAdserocsi Tam
obopynoBaHusa HeobxoaMMO yCTaHaBnMBaTb MOSTHMENPUEMHUK (Kak npa-
BWITO, HA CaMOM BEPXHEM y4acTke, cocTaensiowem 20 % OT Bcel BbICOThI
3naHus). K aTum yacTam 3gaHuin JOMKHbI MPUMEHATLCS MpaBuna pacnorno-
YKEHUS MOMTHMENPUEMHUKOB Ha KpbiLax.

Kpome Toro, ans sgaHui, BbicoTa KOTopbIX npesbiwaeTt 120 m, Bce 4a-
CTW, pacnonaratwmecsi Ha BbicoTe 6onee 120 M, LOMKHbBI ObITh 3aLumLe-
Hbl, MOCKOJSTbKY OHU MOTYT MOABEPraTbCA ONAaCHOCTY.

He nsonupoBaHHbIe OT 3aLuLL@eMoro 3gaHusa monHmenpmnemHmkn CM3
MOXHO yCTaHaBnMBaTb creayowmum obpasom:

— MNPOBOAHWKM MOSHMENPUEMHMKA MOXHO pa3mellatb Ha NOBEPXHO-
CTU KpbILWW NpY YCIOBWMW, YTO OHA M3rOTOBMEHA M3 HEBOCHMITAMEHSIEMOrO
maTtepuana;

—~ EeCnu KpbiLla BbINOMHEHA M3 NETKOBOCMIaMEHsieMOro Mmatepumana, To
ocoboe BHUMaHWe crnenyet yaensTb PacCTOSHUI0 Mexay NpoBOAHMKaMU
MOSTHUENPUEMHMKA U MaTepuaniom. YTo KkacaeTcs Kpblll, N3rOTOBIEHHbIX
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13 COMOMbI UM TPOCTHMKA, HA KOTOPbIX CTanbHble 6anku He NCnosnb3yoT-
csl, TO Ans HabnoaeHus 3a COCTOsIHMEM KPOBESbHOro MaTtepuarna Heob-
xoaumo umeTb 3a3op 0,15 M. [na Apyrux roproynx Matepuanos cHmTaroT
[ocTaToyHbIM pacctosiHue He meHee 0,10 m;

— nerkoBocCnaMeHssieMble YacTu 3allULLaeMOoro 34aHusa He [AOMKHbI
ocTaBaTbCsl B NPSIMOM B3aUMOAENCTBUM C KOMMOHEHTaMWN BHELLHEN CUCTe-
Mbl MOMNHME3aLLMTbI, @ TaKkke HaAXOAUTbCSA HEMOCPEACTBEHHO Mo KakoW-
nnbo MeTannunyeckon ob60M04KON KPOBMW, KOTopasi MOXeT ObiTb NpobuTa
YOAPOM MOSTHWMU.

Takke cnenyeT yoenaTb BHMMaHWe 060roYkam C MeHbLUEN CTENeHbIO
BOCM/1aMeHeHWs1, Hanpumep, AePEBSIHHOMY NTMCTOBOMY MaTtepuarny.

Ecnun nmeetcsa BepOATHOCTbL CKOMIEHUsE BOAbI HA MSIOCKOM KpbIle, TO
MOJSTHUENPUEMHWKI CcrieayeT yCTaHaBNMBaTh Ha MakcMarnbHO BO3MOXKHOM
BbICOTE Haj ypPOBHEM BOZbI.

B kauecTBe eCTeCTBEHHbIX KOMMOHEHTOB MOMHUENPUEMHUKOB M Kak
YacTb MoOnHue3awmTHou cuctembl CM3 paccmatpuBaloT cnegyrowme ya-
CTW 30aHus:

a) MeTannuyeckme nucTbl, NOKpbIBaloLLNe 3aluLaemMoe 3aaHve, npu
YCrNoBWM, YTO:

- obecneyeHa HagexHas anekTpuyeckasi HeNpepbIBHOCTb MeXay pas-
NNYHBIMW YacTsMK (HanpvMep, NOCPELACTBOM MaWku TBEPAbIM MPUMNOEM,
CcBapku, roppupoBaHus, danbLUeBbIX COeOUHEHWI, 3aBUMHYMBAHUSA WK
60onTOBOIO KpenneHus);

— 3HayeHue TOMLWMHbI METANTMYECKOrO NUCTA HE MEHbLLIE 3HaYeHUs!
t', ykasaHHoro B Tabnuue 7.6, ecnv npegotepatleHne npobosi obLLnBKM He
MMeET BGOrbLUOro 3Ha4YEHNs UMK He paccMaTpuBaeTCsi BOCMaMeHeHne Ha-
XOOSLMXCS Nof, HAM Kakux-nmbo fnerkoBocrnaMeHsieMblx MaTepuarnos;

Ta6bnuua 7.6 — MMHMManbLHas TomnwMHa MeTanIM4eckux NMMCToB Unu
MeTanamyeckux Tpyo B MonHMenpmMeMHUKax

Knacc CM3 Matepuan TonwwuHa t, Mm | TonwmHa t', mm
CsuHel, - 2,0
Cranb (HepxaBetoLLas, 4 05
OLMHKOBaHHasi)
| =V TutaH 4 0,5
Menob 5 0,5
AnioMUHWN 7 0,65
LinHk - 0,7
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- 3HayeHue TOMWUHbI METanMYecKoro IMCTa He MEHbLUE 3HAYEHUsI
t, ykasaHHoro B Tabnuvue 7.6, ecnm HeobxoanMo MpeanpvHUMATh Mepbl
NpesoCTOPOXHOCTU B OTHOLLEHUM Npobos Mnu paccmartpueaTh npobnemel,
CBSI3aHHbIE C TEPMUYECKNM BO3AENCTBUEM B MECTE yAapa MOMHUY;

= OHW HEe NNaKMPOBaHbl M3ONALVNOHHLIM MaTepuarnom;

6) MeTannMyeckne KOMMNOHEHTbI KPbILLIX 3AaHUIA 1 COOPY>KEHWN (CTPONUIb-
Hble (hepMbl, COeaMHEHHast Mexay cobol MeTannmMyeckast apmarypa v T.4.),
pacnoroXeHHbIe Nog HEMETaNMYECKUM MOKPbITUEM KPbILLK, NPU YCNOBUM,
YTO MOCMEAHHIO YacTb MOXHO UCKITHOUMTE 13 3aLLMLLIAEMOTO 30aHUS;

B) METannM4yeckne 4yactu, Hanpumep, opHaMmeHTanbHble OpPMbI, Orpax-
OeHus, TpyObl, NOKPLITUS MApaneToB U T.4., CEY4EHUEM HE MEHEE TOro, KOTO-
poe yKasaHo ANns CTaHAaPTHbIX KOMMOHEHTOB MOMHUENPUEMHNKA;

I) pacnonoXeHHbIE Ha KpbllLe MeTananyeckme Tpyobl 1 pesepByapbl Npu
YCMNOBWK, YTO OHW M3FOTOBEHBI U3 MaTepuana, ToNWuHa 1 nornepevHoe ce-
YeHne KOTOPOro COOTBETCTBYIOT AAHHBIM, YKa3aHHbIM B Tabnuue 7.7;

0) MeTannuyeckue TpyObl 1 pesepByapbl, cogepaluue nerkosocnna-
MEHsSiEMble UK B3PbIBOOMACHbLIE CMECH NP YCITOBMM, YTO OHW U3rOTOBIE-
Hbl U3 MaTepuana TOMWMHOW HE MEHEE COOTBETCTBYIOLLENO 3HaYeHus t,
yka3aHHoro B Tabnuue 7.6, n 4YTo NoBbIlLIEHWE TemnepaTypbl BHYTPEHHEN
NMOBEPXHOCTM B TOUKE MOPAXKEHMS HE NPEACTABNSET ONACHOCTW.

Ecnu TpeboBaHus k TonwmHe He cobntogatoTcs, To TpyObl U pe3epBya-
pbl JOMKHbI ObITh BCTPOEHBI B 3aLLULLIAEMOE 3[jaHNEe (COOPYXKEHNE).

Tpy6bl, N0 KOTOPLIM NPOXOAAT flerkoBoCMNNaMmeHsieMble U B3pbiBOONAC-
Hble€ CMEeCH, He pacCMaTpuBalOT B Ka4eCTBE eCTECTBEHHOIO KOMMOHEHTA
MOMHUENPUEMHMNKA, €Crn. BO (bNaHUEBbIX COEAMHEHUSAX MCMOMb3YHTCA
HeMeTannmMyeckme NpoKnagkM UM ecnv CTOPoHbI chriaHLa He CoeanHEHbI
WHbIM HageXHbIM cnocobom.

TOHKMI CrOKM 3aLLMTHOM Kpacku, acdansToBOE MOKPbITUE TOMLLMHON
1 MM unu nokpbitue n3 MNBX TonwmHon 0,5 MM He paccmaTpumBaloT B Kaye-
cTBe usonsitopa.

7.2.3 TokooTBOAbI

C uenbio CHUKEHUSI BEPOATHOCTM MOBPEXAEHUSA M3-3a TOKa MOSTHUM,
npotekatoLero B CM3, TokooTBOAbI CriedyeT pasmellaTb Takum o6pasom,
YTOGbI B'ClyYae yaapa MOSHUM B 3eMITHO:

— MMeroch HECKOSbKO NapasnsenbHbIX NyTen Toka;

- [ONVHa nyTei Toka Gbina orpaHnyeHa 40 MUHUMYMA;

= YpaBHMBaHWE MOTEHUMANoB ANs TOKONPOBOASALLMX YacTei 3naHus
OCYLLECTBASANOCL B COOTBETCTBUU C TPEOOBAHUAMMW YpaBHUBAHUSI MOTEH-
LManos MOMHUU.
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Ha npakTuke cuuTaloT nonepevyHoe CcoeAuHEHME TOKOOTBOAOB Ha
HyneBoM ypoBHe 1 yepe3 kaxable 10—-20 M No BbICOTE B COOTBETCTBUU
C AaHHbIMKU Tabnuubl 7.8.

Ta6nuua 7.7 — MaTepuan, KOH(Urypauusa U MUHMManbHoe cevyeHue
NPOBOAHUKOB MOJIHUENPUEMHMKA, CTEPXKHEN U TOKOOTBOAOB

MuHumanbHas
Matepuan KoHdurypaums nnowaab nonepey- KommeHTapum®
HOTO cevyeHUst; Mm?
Menb CnnoLuHoM NNocKuin 502 TonwuHa 2 Mm
(MUHUManbHas)
CnnoLHon Kpyrmbin 502 [nametp 8 mm
MHOroXunbHbIN 502 [vameTp KaKaon xunbl
1,7 MM (MUHMManNbHbLIN)
MHOroXunbHbIA 2002 Ovametp 16 Mm
KpyrnbIA® )

Menap, CnnoLuHom Nnockuin 502 TonwmHa 2 MM
nokpbITas (MWHUManbHas)
onosom® | CnnoLwHom Kpyrblin®) 502 Onametp 8 mm

MHOroXunbHbIA 502 [nameTp kaxzaon xunbl
1,7 MM (MUHVUManNbHbIN)
AntoMuHui | CnnoLuHOM Nnockuin 70 TonwmHa 3 Mm
(MMHUManbHas)
CnnoLHom Kpyrmbin®) 502 Onametp 8 mm
MHOroXumnbHbIN 502 OunameTp Kaxaowm Xunbl
1,7 MM (MUHMManNbHbLIN)
Antomu- | CnnoLuHon NnocKuii 502 TonuwuHa 2.5 mm
HVEeBbIN (MUHUManbHas)
cnnaB | CnnoLwHOW KpyrnbIA® 50 [nametp 8 mm
MHOroXuUnbHbIN 502 [vameTp kaxzgon xunbl
1,7 MM (MUHMManNbHbIN)
MHOFOXUNbHBIN 2002 Ovametp 16 Mm
KpyrmbIiA®

Cranb | CAnOWHOM NNocKMiA 502 TonwuHa 2,5 Mm
ropsi4ero (MUHUManbHas)
uMHKoBa- | CAMOLWHOW Kpyrmbln® 50 Onametp 8 mm

Husa"
MHoroxunbHbIn 502 [nameTp kaxzaon xunbl
1,7 MM (MUHMManNbHbIN)
MHOroXunbHbIN 2002 Onametp 16 Mm
Kpyrnbii® 9 8)9)

79



TKIM 336-2011

OkoHyaHue mabnuubi 7.7

MwuHumanbHas
Matepuan KoHdurypaumsa nnowiaae nonepey- KommeHTapun®
HOro ceYeHusi, MM?
Hepxa- | CnnowHomn nnockuin' 502 TonwmHa 2 Mm
BeloLlas (MUHMManbHast)
cTanb CnnoLuHom Kpyrnbiin'® 50 Hnametp 8 mm
MHOroXunbHbIN 702 MnameTtp Kaxgon Xunbl
1,7 MM (MUHUManbHBbIN)
MHOrOXUNbHbIN 200 2 [nametp 16 Mm
Kpyrnbin® 9

" TonwmHa, W1puHa n AuameTp ycTaHOBMeHbI B npeaenax =10 %.

2 Ecnu TennoBble ¥ MeXaHWYeckue acrnekTbl MMeloT GorbLoe 3HaYeHne, 3TN pa3Mepbl
MoryT 6bITb yBENUYEHbl A0 60 MM? ANsi CANOLWHBIX NAOCKVUX NPOBOAHUKOB M A0 78 MM? — Ansi
CNMOLLHBIX KPYrMblX NPOBOAHMKOB.

3) B oTAenbHbIX Cryyasx, Korga MexaHU4eckoe HanpsikeHne He SIBNSeTCS BaXHbIM Tpe-
60BaHVeM, MOXHO CHM3UTb pasmep ¢ 50 Mm? (amameTpom 8 MM) Ao 28 MM? (AnameTpomM
6 Mm). B naHHOM cnyyae HeobxoanMO yaensiTb BHUMaHNe yMeHbLUEHMWIO 3a30pa KpenexHbIX
netanen.

4 TpuMeHsieTcs TONbKO ANs CTEPXHEN MONHMeNnpueMHuka. B otaenbHbIX crnyyasix, korga
MexaHU4eckoe HanpshxeHue, Hanpumep, AaBneHne BeTpa, He SBISIETCA KPUTUHECKN BaXHbIM,
MOXHO UCMOSb30BaTh CTEPXKEHB MOMHUENPUEMHMKA ANUHOM 1 M (MakcMmarnbHOW) ¢ AONOMHM-
TenbHou umkcaumen.

5 MpUMEHSETCS TONLKO Af1s 3a3EMISIHOLLETO BXOASLLErO CTEPXKHS.
9 MyHUManbHas TOMLWMHA roPSYEny>KeHOro MU 3MEKTPOSIMTUYECKOrO MOKPLITUS 1 MKM.

) ToKpbITUE AOMKHO ObITh rMafkMM, HenpepbiBHbIM, 6€3 NATEH pacnnaea U ¢ MUHUMAarb-
HOW TonwmHom 50 MKm.

8 YTo6bl HE AOMYCTUTH MNaBreHus, MUHMMarbHOEe NMonepeyHoe cedeHne AOMKHO Co-
cTaBnsATb 16 MM? AnNs MeaHbIX NPOBOAHMKOB, 25 MM? — ANsi antOMUHUEBLIX NPOBOAHMKOB,
50 M2 — onsi cTanbHbIX 1 50 MM? — Ansi NPOBOAHWUKOB U3 HEpXXaBeloLLel cTany Ans yaernbHOW
aHeprum 10 000 kx/Om.

9 Xpom 2 16 %, Hukenb = 8 %, yrnepoa = 0,07 %.

19 Y10 Kacaetcs CTanbHbIX 3NEMEHTOB, BCTPOEHHbIX B BETOHHbBIE COOPYXXEHUS M/UNK CO-
npuKacarLmXcs ¢ BOCNamMmeHsieMblIM MaTepuanom, MUMHUMarbHble pa3mepbl AOMKHbI ObiTb
yBenuyeHbl [0 78 Mm?2 (amameTtpom 10 MM) AN CRSOLIHOIO KPYroro NpoBoAHMKa U Ao 75 Mm?
(MVHUManbHOM TONLWMWHOW 3 MM) — ANS CMSIOLIHOIO NSIOCKOro NPOBOAHMKA.
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Tabnuua 7.8 — MMHMManbHbIe 3Ha4YeHUS1 PacCTOAHUSA MeXAy TOKOOTBoAaMU U
MeXay KonbLeBbIMU NPOBOAHMKaMN B COOTBETCTBUM € krnaccom CM3

Knacc cuctembl MOMHME3ALLMUThI MuHUMarnbHble paccTosHUS, M
| 10
I 10
1 15
v 20

Ha Ge3onacHoe paccTosiHue BnuseT reoOMeTpusi TOKOOTBOOOB M KOIb-
LieBbIX MPOBOAHUKOB. PasMelLeHre Kak MOXHO Borbluero konmyectsa To-
KOOTBOZOB Ha PaBHOM PACCTOSIHUW MO NEPUMETPY- COEANHEHHbIX MEXAY
coboli KonbLeBbIX MPOBOOHNKOB CHUXAET BEPOSTHOCTb OMACHOMO UCKpe-
HUSt U CcNOCcOOCTBYET 3alluTe BHYTPEHHWUX YCTaHOBOK. [laHHoe ycrnoBswe
BbIMOSTHSIETCSA B COOPYXXEHUSAX U3 METASSINYECKUX U KENEe300ETOHHbIX KOH-
CTPYKLMIA, B KOTOPbIX COeaAnHEHHas mexay cobow meTannuyeckas apma-
Typa SIBMSIETCA 3NEKTPUYECKN HEMPEPBLIBHOMN.

MuHMMarnbHbIE 3HAYEHWS PACCTOAHMA MEXAY TOKOOTBOAAMU U MeXOyY
rOPU30HTANbHbLIMU KOMbLIEBBLIMY MPOBOAHMKAMM YKa3aHbl B Tabnvue 7.8.

Ecnun monHnenpmemMHMK COCTOUT U3 CTEPXKHEN, 3aKpeneHHbIX Ha OT-
OEenNbHO CTOSWMX MayTax (UM Ha OAHOW MayTe), He N3rOTOBMNEHHbIX U3
mMeTanna unu coeanHeHHon mexay cobow meTannmyeckow apmartypbl,
TO ANA Kaxgon madTbl He0OXoaAMM Mo KpaviHew Mepe OOAUH TOKOOTBOA.
[ns mayT, N3roToBNEHHbIX U3 MeTanmna unu CoeMHeHHo Mexay cobon
MeTann4yeckon apMaTtyphbl, Kakux-nmbo A4ONONHUTENbHLIX TOKOOTBOAOB
He TpebyeTcs.

Ecnn mMonHuenpnemMHMK COCTOWUT M3 MOABECHbLIX TPOCOB (MMM OAHOrO
Tpoca), TO Ha KaXaoM 30aHuu (COOPY>KEHUN) AOMKEH ObITb Kak MUHUMYM
OVH TOKOOTBOA,.

Ecnun monHuenpueMHuk obpasyeT ceTb MPOBOOHNKOB, TO Ha KOHLE KaX-
[0ro HecyLLero Tpoca AOSMKEH ObITb NO KpaHeNn Mepe O4UH TOKOOTBOA,.

Ona kaxpon HemsonupoeaHHo CM3 KonnyecTBO TOKOOTBOOOB OOMK-
HO ObITb HE MeHee aByx. Pacnonaratb nx Heo6xogumo no nNepumeTpy 3a-
LWMLLAEeMOro 30aHns B 3aBUCUMOCTU OT apXUTEKTYPHbIX U MPaKTUYECKUX
OrpaHVYnBAIOLLIMX YCAIOBUI U XXenaTenbHO Ha paBHOM pacCTOSiHUM ApYr OT
apyra (cm. Tabnuuy 7.8).

Mo BO3MOXHOCTU TOKOOTBOZA AOMKEH ObiTb YCTAHOBMNEH B KaXXAOM Bbl-
CTyNaloLleM Yy 30aHus.

TokooTBOAb! YCTaHaBNMBAKOT Tak, YTOObI OHU ABMSANMCL NPSAMbIM NPO-
OOMmKeHMeM NPOBOAHMKOB MOSTHUENPUEMHMKA, ECNN 3TO LieriecoobpasHo.
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I

I=1+1,+1;

1 — TPOCOBbLIN MOMIHUENPUEMHUK
PucyHok 7.15 — lNeTtnsa B TokooTBOAE

TokooTBOAbBI MPOKAAbIBAOT MO NPSMbIM U BEPTUKANbHBLIM JIMHUAM Tak,
yTobObl NYTh TOKa [0 3emnu Obin KpaTyanWwmM U Hanbonee npsmbiM. He
pekomeHayeTCs NpoKnaaka TOKOOTBOAOB B BUAE NeTenb, HO TaM, rae 3Toro
HEBO3MOXHO n3bexaTb, pacCTosHME S, U3MEPEHHOE NOMepek pacCTOSHNSA
MeXay ABYMSA TOYKaMu Ha MPOBOAHUKE, U ANMHA NPOBOAHMKA MeXay 3Tu-
MU TOYKamM (PUCYHOK 7.15) OOmKHBI COOTBETCTBOBAaThL 6e30nacHbIM 3Have-
HUSIM NS SNeKTpom3onsiuun BHewHen CM3.

He cnepnyeT npoknagpiBaTh TOKOOTBOAL!I B BOOOCTOUHbIX Tpybax, oaxe
€CIN OHU MOKPbITbI M30MALMOHHBIM Matepuanom. Bosaencreune snarv B Bo-
OOCTOYHbIX TpyGax MpuBOAUT K. KOPPO3WM TOKOOTBOAOB. PekomeHayetcs,
4yTOObI TOKOOTBOALI pacnonaranvcb Takum obpasoM, YTobbl MeXay HUMK 1
OBEPSIMM 1 OKHaMU yCcTaHaBnMBanock 6e3onacHoe paccTosiHie Anst anek-
Tpou3onsiumm, obecneynBaioLLee OTCYyTCTBME YBIaXKHEHWS B 3aBUCMMOCTU
OT KOHCTPYKLMN OKOH U ABEPEN 1 B COOTBETCTBUM C hopMyrnon 7.3.

TokooTtBoasl CM3, He U30ANPOBaHHbLIE OT 3aLLMLLIAEMOrO 30aHNUSI, MOX-
HO yCTaHaBnuBaTb CAeQyHoLLMM 0Opasom:

— €eCnu CTeHa BbINOMHEHA U3 HEeropktyero martepuana, TOKOOTBOAbI
MOryT GbITb 3aKpeneHbl Ha MOBEPXHOCTU CTEHbI MU MPOXOANTL B CTEHE;

- ecnu CTeHa BbIMOMHEHa 13 roployero Martepuarna, TokooTBOAbl MO-
ryT ObITb 3aKpensieHbl Ha MOBEPXHOCTU CTEHbI Tak, YTOObI NMOBbLILLEHNE NX
Temneparypbl NPy NPOTEKAHMU TOKa MOITHUW He NPeacTaBnsAno OnacHoOCTU
Ons matepuana CTeHbl;

— €eCHNu CTeHa BbINOMHEeHa 13 ropoyero Matepuarna v noBbilleHne TeM-
nepaTypbl TOKOOTBOAOB MPeacTaBnsieT Afsl HEro ONacHOCTb, TOKOOTBOAbI
[OOIMKHbI pacnofaraTbes TakuMm 06pa3oM, YToObl paccTostHUe Mexay HUMM
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1 cTeHon Bcerga npesbiwano 0,1 M. Metannuyeckne ckobbl Anst kpenne-
HWUsi TOKOOTBOZOB MOTYT ObITb B KOHTAKTE CO CTEHON.

Ecnn Henb3s obecnevnTb COOTBETCTBYIOLLEE PACCTOSIHME OT TOKOOT-
BOAa 4O roproyero marepuana, 10 cedeHre NPoBOAHMKA AOIMKHO ObITh He
meHee 100 mm2,

CnepytoLme KOHCTPYKTUBHBLIE 3MIEMEHTHI 3AaHUA MOXHO paccMaTpu-
BaTb B KQYECTBE €CTECTBEHHbIX TOKOOTBOAOB:

a) MeTannmMyeckme KOHCTPYKLMW NpU YCIOBUK, YTO 3MeKTpUYecKoe co-
NPOTUBMEHNE MEXAY pasHbIMU 3NIEMEHTaMU NOCTOSIHHO M COOTBETCTBYET
TpeboBaHuAM, NnpuBeAeHHbIM B Tabnuue 7.7. Tpybbl, No KOTOpbIM NpoTe-
KaloT roprovme unu B3pbIBOONACHbIE CMECU, HE JOIMKHbI paccMaTpuBaThCst
B Ka4eCTBe eCTECTBEHHbLIX KOMMOHEHTOB TOKOOTBOAA, €CNU BO (onaHLUeBbIX
COEQMHEHNSIX UCNOMb3YIOTCS HEMETaIMYEeCKNe NPOKNaaKku Unm ecnmv cTo-
pOHbI hnaHua He coeauHeHbl UHbIM HaaeXHbIM cnocobom. Metannuye-
CKWE KOHCTPYKLUM MOTYT MMETb M30MSLIMOHHOE NOKPLITUE;

0) mMeTannuyeckne SneKTPUYECKU HenpepbiBHble KOHCTPYKUWMM 34a-
HWs1, apMMpoOBaHHble 6eToHOM. YTo Kacaetcs cbopHoro xenesobetoHa, To
MeXay apMUPOBaHHLIMU 3NEMEHTaMU BaXXHO yCTaHaBNMBaTb CoeauHsie-
Mble Mexay cobow y3nbl. Takke BaXHO, YTOObI B xxene3obeToHe 6bino obe-
CMEeYeHo CoeuHeHne mMexay aTumn yanamu. OTaenbHble YacTy LOSMKHbI
coeauHATLCS Ha MecTe BO BpeMst cbopku. YTo kacaetcs npeaBapuTenbHO
HanNpPsKEHHOTO Xerne3obeToHa, TO B 3TOM Crlyyae BHUMaHWe crnenyer yae-
NSATb PUCKY BO3HUKHOBEHUSA HEMPUEMITEMbIX MEXaHWYECKUX NOCNEACTBUN
KaK 13-3a TOKa MOJSIHWU, TaK U U3-3a pesynbTata CoeaAMHEHUS] C CUCTEMOM
MOJTHME3aLLMTBI;

B) coevHeHHasi Mexay coboi cTanbHas apmarypa 3faHus. Ecnu B ka-
YecTBe TOKOOTBOZOB UCMOSb3YETCS MeTannmyeckasi CTpykTypa CTanbHbIX
KOHCTPYKLUIA Unn coeanHeEHHast Mexay cobon metannuyeckas apmarypa,
TO B KOJbLEBbIX.NPOBOAHMKAX HET HEOBXOAUMOCTM;

r) yactu cacaga, ero onopHble MeTanIM4yeckne KOHCTPYKLUKU 1 Npo-
(unMpoBaHHbIE 3NIEMEHTBI NPU YCINOBMU, YTO UX pa3Mepbl COOTBETCTBY-
0T yKasaHusiM, OTHOCALLMMCS K TOKOOTBOAAM, a TOMLMHA MeTannuye-
CKMX MUCTOB uUnu metananyeckux Tpyb coctaensetr He meHee 0,5 mwm;
MX NEKTPUYECKAsA HENPEPbIBHOCTb B BEPTMKATbHOM HanpaBieHnn CooT-
BeTCTBYET TpebOBaHUAM.

Mpn coeanHeHUN 3aseMnuTEnem Ha KaxgoM TOKOOTBOAE [AOIMKEH
OblTb YCTAHOBMEH KOHTPOJbHBIA CThIK, KPOME Crlyyasi, korga MmerTcs
€CTEeCTBEHHbIE TOKOOTBOAbI, COEAMHEHHbIE C 3a3eMIIALWNM 3MEKTPO-
aom B doyHgameHTe. [1ns npoBefeHns M3MepeHnst CThIK 4OMKeH OTKpbI-
BaTbCA C MOMOLLbI MHCTPYMEHTA, NPU HOPManbHOM UCMNONIb30BAHUMN —
0oCTaBaTbCs 3aKPbITbIM.
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SneKTpmquKaﬂ nsondauna mexany MOoInHnenpmemMHUKOM. U TOKOOT-
BOAOM N MeTanin4eCkKnmMmmn 4actdamm 3,anVIl7I MOXeT OCYLLeCTBATbCA Mo-
cpeacTBoM obecneveHns 3asopa d mexay 4YacTaMu, NpesblluaoLummn no
pasmepy 6e3onacHoe paccTosiHue p.

p=K, :(( I (7.3)

m

roe K sasueut ot knacca CM3 (tabnuua 7.9);

K, 3aBucuT oT Toka MonHuu (Tabnuua 7.10);

K, 3aBUCUT OT MaTepuana anekTpousonsumm (tabnuua 7.11);
| — pac4eTHbIN TOK MOSTHUM.

Tabnuua 7.9 — 3HaueHue KoachdpuumeHTa K,

Knacc CM3 | K,
| 0,08
Il 0,06
1] 0,04
\Y, 0,04

Ta6bnuua 7.10 — 3HaueHne koachcdmumenTta K,

KonuyecTBo TOKOOTBOAOB K,
1
2 1...0,5
3 n bonee 1...1/n

Tabnuua 7.11 — 3HauyeHue Koadpuumenta K

Matepuan K.
Bosgyx 1
BetoH, kupnny 0,5

7.2.4 Cuctema 3asemneHusi

Mpu paccMoTpeHW pacCevBaHWsi BbICOKOYACTOTHOTO TOKa MOJHUM
B 3eMMe U C LieNblo MUHUMU3MPOBaHUSA MOGLIX OMacHbIX NepeHanpsixe-
HUIA KOHGUrypaLUmsl ¥ pa3Mepbl CUCTEMbI 3a3eMIEHUS ABMSAKOTCS BaXKHbLIMU
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kputepusimu. Kak npaBuno, pekoMeHOyeTcsl HU3KOe COMPOTMBIEHME 3a-
3emneHus (He 6onee 10 Om, M3MepeHHOEe Ha HU3KOM YacToTe).

Ona monHvesawmTbl NpeanodTMTENbHEE UCMONb30BaTb BCTPOEHHbIN
B 34aHWe 1 NpUrogHbIv Ansi BCeX Lenen otaenbHbl 3a3eMnuTenbs (Hanpu-
Mep, 4N MOSHMEe3aLMTbl CUCTEM 3MNeKTponepesaqm u cesian).

CucteMbl 3a3eMneHnst OOMKHblI COEAMHATLESA COrNacHo TpeboBaHUSM
ypaBHUBaAHMWS NOTEHLMANOB MOIMHUW. YCNOBUSI pasaeneHns 1 coeanHeHus
Opyrux 3asemnutenen obblYHO ONpeaenslT COOTBETCTBYHLUME OpraHbl
ynpaenenusi. Ecnu coepuHsioTca mexay cobov 3asemnuteny, U3rotos-
NEeHHble U3 pasfM4YHbIX MartepuanoB, TO MOFyT BO3HMKATb CepbesHble
npobrnembl, CBA3aHHbIE C KOPPO3MEN.

VMcnonb3yoT ABa OCHOBHBIX TUMA pPasMELLEHUsT 3a3eMITSIOLLMX SrekK-
TpogoB — A n B.

PasmelueHne Trna A BKMOYaeT rOpu3oOHTanbHble M BepTUKarbHbIE
3NEeKTPOAbl, YCTAHOBMNEHHbIE 3a NPeAenamMu 3aluwaemMoro 3gaHus 1 npu-
coeMHEHHbIE K Kaxaomy TokooTeoay. ObLLee KONMYeCTBO UCNOMb3yeMbIX
3a3eMISILLMX 3MEeKTPOAOB AOMKHO ObITh HE MEHee ABYX.

MuHumanbHas anvHa |, kaxaoro 3aseMnsioLLEro anekTpoaa Ha OCHO-
BaHWUW KaXkaoro TOKOOTBOAA COCTaBMSET (PUCYHOK 7.16):

- |, — ans ropy3oHTanbHbIX 3MEKTPOAOB;

0,5 |, — Ans BepTVKasnbHBbIX (MMM HAKITOHHbIX) ANIEKTPOAOB.

B cnyyae npyMeHeHUss KOMOMHUPOBAHHbIX (BEPTUKANbHbLIX U FTOPU3OH-

TanbHbIX) ANEKTPOAOB CreayeT paccmaTpueaTth o6LLyo AnvHy |.

100

90
80 | Knacc |
70 -
60 -
/‘/
= 50
- > L~ Knacc Il
1
40 =
L~
30 A =
I~
20 = 1
10 A~
Knacc -1V
0
0 500 1000 1500 2000 2500 3000
p Om'm

PucyHok 7.16 — MuHumansHas anuxa |, kaxporo sasemnsiowero anekrpoaa
B COOTBeTCTBUM € knaccom CM3
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3HaYeHns MUHMMAanNbHOW ANWHbI, MOKa3aHHble Ha pUCyHKe 7.16, MOX-
HO He y4YnUTbiBaTb MPU YCNOBUU AOCTWKEHWNS] CONPOTUBIIEHNST 3a3EMIIEHMS
pacTtekaHuo Toka meHee 10 OM (M3MEPEHHOro Ha YacToTe, OTNMYatoLLEen-
CS1 OT YacToTbl CeTH, YToObI M3bexatb nomex). Knaccel Il n IV He 3aBucaT
OT yOenbHOro CONpPOTMBMNEHNS 3a3EMITEHNSI.

PacnonoxeHve tuna B BknovaeT nmbo KoMbLEBOW MPOBOAHMK, HAaxo-
OAWNIACS 3a NpeaenaMmy 3almaemMoro 3aaHnsi U conpukacaroLmines ¢ no-
yBoW Ha 80 % cBoew NOMHOWM ANVHbI, MO0 3a3eMAALLNIA ANEKTPoL B OyH-
hamMeHTe. 3asemMnsioLme aneKkTpoabl Takke MOryT ObiTb CETHaTLIMM.

Ona konbLeBOro 3a3eMmnsloLlero anekrpoga (Unu 3asemnsioLlero
arekTpoaa B oyHAaAMEHTe) CpeaHUin paguyc yvacTka r,, OXBaTbiBaeMOoro
KONMbLUEBbLIM 3a3eMIISIOLLMM 3NEKTPOAOM, OOSMKEH OblTb HE MEHbLUEe 3Ha-
veHus |

r |

e 1

(7.4)

roe |, npencraenexa Ha pucyHke 7.16 B cooTBeTCTBMM C Kilaccamn CM3.

Ecnu Tpebyemoe 3HaueHue |, npeBbIlliaeT cCOOTBETCTRYIOLLIEE 3HAYEHNe
r,, TO Heobxoaumo [06aBUTbL FOPUSOHTamNbHBIA UMK BEPTUKANbHLIA (UK
HaKIMOHHbIE) aneKkTpoabl ANMHON | (ropusoHTanbHbIf) 1 | (BepTukanbHbIn),
paccyuTbiBaemble No cneayowmm opmynam:

L=1,=r, (7.5)

=, =r)+2. (7.6)

e

PekomeHayeTtcs, 4TOBbl KONMUMYECTBO 3NEKTPOAOB ObINO HE MeHbLUE
KonMyecTBa TOKOOTBOAOB (HEe MeHee AByX). [lononHUTENbHbIE 3NeKTPoab
[LOMMKHbI COeAMHATLCS € KOMbLEBLIM 323EMISIOLLMM 3MEKTPOAOM B TOUKAX
COeANHEHNS TOKOOTBOAOB M MO BO3MOXHOCTW HA paBHOM PaCCTOSHUM.

>KenatenbHo, YTOObI KONbLIEBOW 3a3eMMsIOWMIA 3neKkTpoq (pacnono-
XeHwue Tvna B) yctanaBnueancs B 3emne Ha rnybuHe He meHee 0,5 M 1 Ha
paccTosiHuM He 6ruxke 1 M OT BHELLHMX CTEH.

3aseMnsioLLmMe IMEKTPOAbl NPU pacrnofioxeHun Tuna A JOmkHbl GbITb
NpornoXeHbl Ha rmybuHe No BepxHeMy kpato He meHee 0,5 M 1 pacnpege-
J1eHbl N0 BO3SMOXXHOCTW paBHOMEPHO, 4TOObI CBECTU K MUHUMYMY BITUAHUA
ANEKTPUYECKOro B3aVIMO/J,eI7ICTBI/IFI B 3eMrne.

3asemnsioLme anekTpoabl yCTaHaBnNMBaloT Takum obpa3om, YTobbl UX
MOXHO ObIS10 MIPOBEPUTL B XOAE CTPOUTENbLCTBA.

Imy6uHa npoknagky 1 TUN 3a3eMnsioLMX 3MEKTPOAOB AOMKHbI BbiTh
TakuMu, YTo6blI CBECTU K MUHMMYMY BO3OEWCTBUSA KOPPO3UK, BbIChbIXaHWe
M npomMmepsaHne no4Bbl U TeM caMbiM CT86I/IJ'IVI3I/IpOBaTb yaenbHoe conpo-
TUBMNEHWE 3a3emneHusi. BepxHiow YacTb BepTMKanbHOrO 3a3eMnuTens,
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paBHOro rnybuHe NpoMep3aHus MoYBbl B YCOBUSAX NPOMEP3aHUsi, HE pe-
KOMEHZYeTCs paccMaTpuBaTh Kak apeKkTMBHY0. TakuM obpasom, ANnHY
|, kaxgoro BepTUKanbHOro anekTpoda Heobxoanmo yBenuuuTb Ha 0,5 m 13
pac4yeTa, NpUBEeAEHHOrO BbILLE.

[na ckanucToro rpyHTa pekoMeHAyeTcsl MCMoNb30BaTb NOPSAOK pac-
NosoXXeHus 3asemMrneHus Tuna B. [ins 3gaHuin ¢ KOMMEKCHBIMWN 311EKTPOH-
HbIMW CMCTEMaMMW UMM C BbICOKMM PUCKOM BO3ropaHusi Heobxoaumo uc-
nornb3oBaTb pacnonoxeHve 3asemneHuns Tuna B.

B kayecTBe €CTECTBEHHbIX 3a3eMMSIOWMX SMEKTPOAOB MOXHO WUC-
nonb30BaTb COEQUHEHHY0 Mexay cobon xene3obeToHHy apmaTtypy nnm
Opyrvue noa3eMHble MeTannmMyeckne KOHCTPYKUnUK, oTBevatoLme Tpebosa-
HUAM, NpuBeAeHHbIM B Tabnuue 7.7. MNoBblweHHbIe TpeboBaHWA cnegyeT
NPeabSABNATb K MECTAM COEOUHEHMWIN XKerne300EeTOHHOM apmaTypbl, YTOObI
UCKIIOYUTb MexaHu4eckoe paspylueHne 6etoHa. [Npu ncnonb3oBaHum Ge-
TOHa Heobxoanmo obpaTUTb BHUMAaHME Ha BEPOSiTHbIE NOCneacTBms Npo-
TeKaHua ToKa paspsiga MOIHUW, KOTOPbIN MOXET Bbl3BaTb HEAOMYCTUMbIE
MexaHuyeckme Harpy3ku. Mpu ncnonb3oBaHMmu 3asemnutens B pyHaaMeH-
Te BO3MOXHO ANUTENbHOE NOBLILLIEHNE COMPOTUBIEHUS 3a3EMITEHUS.

7.2.5 KomnoHeHTbI CM3

KomnoHeHTel CM3 gomxHbl BbiAepXuBaTb 6€3 NOBPEXAEHUA 3NEKTPO-
MarHWTHbIE BO3AENCTBUNS TOKA MOSTHUK 1 MPOrHO3UPYEMble aBapUNHbIE Ha-
NPsKEHUS.

KomnoHeHTbl CM3 gormkHbl 6biTe BbIMOMHEHBI U3 MaTepuanos, nepe-
YUCrEeHHbIX B Tabnuue 7.12, unu s Apyrux, HO C PaBHOLEHHBIMU Mexa-
HUYECKUMMU, SMEKTPUYECKMMU N XUMUYECKUMUN (KOPPO3US) TEXHUYECKUMMU
Xapaktepuctvkamu. [ns KpenmeHust MOXHO MCNoMb30BaTb KOMMOHEHThI,
M3roTOBIEHHbIE M3 HEMETaNNNYeCKoro Matepmana.

MonHMenpueMHUKM 1 TOKOOTBOAbI AOIMKHbI ObITb 3aKpenneHbl Tak, YTo-
Obl UCKNIOYNTE FOGON paspbIiB UK OcrnabneHne KpenneHns NPOBOAHUKOB
BCreaCcTBME BIMUSHUS 3M1EKTPOAMHAMUYECKUX CUIT UINN CIyYaliHbIX MexaHu-
Yeckux BO3AENCTBUIA (Hanpumep, BUGpaLmMun, NageHUs CHEXHOro nnacta,
TENMOBOro pacmpenns n T.4.).

KonnyecTBo coeauHeHnin BOOMb NPOBOAHUKOB AOMMKHO CBOAMTLCSA K MU-
HMansHoMY. CoeavHeHNs AOMKHbI ObITb BbINOMHEHBI HAOEXHBIM 06pa3oM,
HanpvMep, € NCNOMb30BaHMEM Navikv TBepAbIM NPUNoeM, CBapku, rodpmpo-
BaHWs, hanbLEBbIX COEOUHEHWI, 3aBUHYMBAHUS UM GONTOBOIO KpenneHust.

CoeguHeHnsi cTanbHbIX KOHCTPYKUMIA BHYTPU apMMPOBaHHbLIX OETOH-
HbIX 34@HWUIA OOMKHbI OTBEYaTb TPeOoBaHNAM LIENIOCTHOCTU METANIOKOH-
CTPYKLMN.

87



TKIM 336-2011

Tabnuua 7.12 — MaTepuanbl cCUCTEMbI MOJIHUE3aLWMUTbI U YCIOBUS

UCNonb30BaHNA
Mcnonb3oBaHune Koppoaus
& OTKDBI - MOXET ObITb
Martepuan P COnpoTuB- YHUUTOXEHa
TOM BO3- B 3emrie B 6eToHe pacTaet
neHve ranbBaHu4e-
nyxe 3a cyer -
CKOWi CBA3bIO
CnnowHoi | CrnoLuHom
_ | MPOBOAHMK | NMPOBOAHMK
CrnnoLuHown poBOA poBOA
NPOBOAHMK
POBOA MHoroxunb- | MHoroxunbe- | Xopowee | CepHu-
Menp MHoro HbI NPOBO- | HbIA NPOBO- | BO MHOMMX CTbIX —
o HUK HUK cpegax | BewecTB
KUIbHbIN A A pen: L
NPOBOAHMK
POBOA B kavectBe | B kayectBe
MOKPBLITUST | MOKPBLITUS
- o Mpuem-
CnnoLwuHowm CnnoLuHow P
OuuHKo- nemoe Ha
NPOBOAHWK MPOBOAHMK Bbicokoro
BaHHas o BO30yXe,
CnnoLwuHowm cogepxa-
ropsiaMm B b6eToHe Menb
MHoro- | npoBogHWK | MHOTOXWnb- HYS XIo-
cnocobom o o 1B nno-
XKMIbHBIN HbIA IPOBO- . | puooB
ctanb [OHOCHOM
NPOBOAHWK OHVK
noyse
CnnowHow | CnnotwHon | CnmowHon
NPOBOAHVK | NMPOBOAHMK | MPOBOAHUK Bbicokoro
poBoal poBoa poBoA| Xopoluee
Hep>xageto- cogepxa-
BO MHOTMX -
was ctanb | MHoro- MmHoro- MHoroXumnb- cpenax HUSA XIo-
KUIBbHBIN | KANbHBIA | tHBIA MPOBO- pen pvaos
NPOBOAHVIK | 3NEKTPOA, [OHUK
Xopoluee
CrnnowuHown B aTMocC-
NPOBOAHMK epax, Co-
poBoA| hep: UWleros-
N He ncnonb- | He ucnone- | aepxatumx
AntoMnHUiA HbIX pac- Megb
MHoro- 3yeTcs 3yeTcs HU3Kne TBODOB
KUNbHBINA KOHLIEHTpa- P
NPOBOAHUK LMK cepbl
xnopuaa
Xopoluee
. . B aTMocC-
CnnotuHor | CrnnoLluHon chepax, co Menb
NMPOBOAHVK | IPOBOAHMK pax,
Cauey He ncnonb- | gepxawmx | Kncnbix
3yeTtcs BbICOKME | TPYHTOB
B kauectBe | B kayectBe Hepxaseto-
KOHLEHTpa-
MOKPbITUSI | MOKPbITUS Las cTtanb
Lym cynb-
patos
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7.2.6 MaTtepuanbl CM3 u ux pasmepbl

MaTtepunan cuctembl MOMHME3ALLMTBI U €ro pa3mepbl BbIBUPAIOT C yye-
TOM BEPOATHOCTU BO3HWMKHOBEHWS KOPPO3un MBo 3aLumLLaemMoro 3aaHus,
nm6o camon CM3.

KoHdurypauum n MmHumanbeHble NnoLwaam nonepeyHoro Ce4eHns npo-
BOOHWKOB, CTEPXXHEWN MOMTHUENpPUEMHKa N TOKOOTBOAOB NpUBEAEHbI B Ta-
6nuue 7.7. KoHdurypaumm n MMHUMarnbHbIE pasMepbl 3a3emMnutenen npu-
BeaeHbl B Tabnuue 7.13.

7.3 BHyTpeHHss1 cuctemMa MorniHue3alWmTbl

BHyTpeHHas CM3 He pomkHa [onycKaTb BO3HWMKHOBEHMS OMacHOro
MCKPEHMS B 3alUMLLaeMOM 34aHUM 13-3a TOKa MOMHUK, NMPOTEKAaKoLWEero BO
BHyTpeHHen CM3 nnu B Apyrnx NpoBOAALLMX YaCTAX 34aHNS.

OnacHoe NCKpeHUe MOXET BO3HUKaTb Mexay BHewwHen CM3 n gpyrvmum
KOMMOHEHTaMu, HanpuMep, MeTanM4eckuMm ycTtaHoBKaMmn, BHYTPEHHUMU
CUCTEMaMK, BHELLUHNMU TOKOMPOBOAALWMMU HYaCTAMU U NIMHUAMU, NPUCO-
€OVHEHHbIMM K 34aHUI0.

WckpeHune, BO3HMKalOLLee B 34aHWU C PUCKOM B3pbliBa, Bcerga npea-
cTaensieT cobow onacHoCcTb. B aToM criydae TpebytoTca AONONHUTENbHbIE
Mepbl MOMHME3aLUUThI.

OnacHOro MCKpeHust Mexay pasfinyHbIMW YacTAMWU MOXHO u3bexaTb
3a CYeT ypaBHMBAHWA MOTEHLMAIOB MOMHWUM, 3MEKTPUYECKON M30Msumm
MeXay YacTAMU.

Ta6bnuua 7.13 — MMHUManbHble pa3Mepbl 3a3eMnuTenen U 3a3eMAOLWUX
NPOBOAHUKOB, NPOJIOKEHHbIX B 3eme

MuHMManbHbI pa3vep

TonwwMHa
Mate- | Mosepx- ana- | Mowanb o MOKPLITUA
puan HOCTb fpocpwn> MeT nonepes- 1\ iua
MMP, HOTO Ceve- o , | eanHny- | cpegHee
HISI, MM Hoe 3Haye-[3HaveHue,
HUe, MKM | MKM

Cranb | Besno- MpsmoyronbHbINY - 100 4 - -

YepHasi | KpbITUs Yrnosoii — - 4 — _

Tpy6HbIN 32 - 3,5 - -

Kpyrnbii ans Bepty- 12 - - - -

KanbHbIX 3a3emnuTenei
ANVHOW He Gonee 5 m

Kpyrnbin ans septu- 16 - - - -
KarbHbIX 3a3eMnuTe-
new anvHon 6onee 5 m
Kpyrnbii ans ropu- 10 - - - -
30HTarbHbIX 3a3eM-
nurenen
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OkoHyaHue mabnuubi 7.13

MuHUManbHBIN pasvep

TonwmHa
Marte- | Moepx- ana- | IOWwaAe | oo NoKpbITUSA
puan HOCTb Mpodpune meT| nonepes- 1\ iua
MMP, HOTO Ceve- | , | eamHny- | cpepHee
Y. Hoe 3Haye-{3HayeHme,
HME, MKM |  MKM
Cranb | OuuHko- MpsiMmoyronbHbIi - 90 3 63 70
BaHHast -
ropsIInM Yrnoson - 90 3 63 70
cnoco- Kpyrnbit ans septv- 12 - - 63 70
60M? UK |kanbHbIX 3a3eMnuTenedt
Hepxa- | gnuHon He Bonee 5 m
Beto- -
was?? Kpyrnbin ans septu- 16 — - 63 70
KanbHbIX 3a3eMnuTe-
new anvHow Gonee 5 m
Kpyrnas nposonoka 10 - - 504
NS TOPU3OHTanNbHbIX
3asemnuTenen
TpyGHbIN 25 — 2 47 55
B mepnHoii | Kpyrnble ctepxHu ans 15 — — 2000
obonouyke | rmyBUHHBIX 3NeKTpo-
[10B 3a3eMIIeHns|
C anekTtpo- | Kpyrnble cTep>xHW Ans 14 - - 240 250
XUMU- rMyBUHHBIX 3NEKTPo-
YECKUM [10B 323eMJIEHUs
MefHbIM
NOKpPbITUEM
Menb Bes no- [MpsiMoyronbHbIn - 50 2 - -
KpbITUS"
Kpyrnas nposornoka - 25" - - -
LSl TOPU3OHTamNbHBIX
3asemnuTenen
Tpoc 1,8 ansa 25 - - -
Kaxaow
npoBo-
TI0KU
Tpy6HbIN - - 2 - -
JlyxxeHast Tpoc 1,8 ans 25 - - -
Kaxxaon
npoBo-
noku
OumHKo- MpsamoyronbHbIN - 50 2 20 40
BaHHast

" MNpokaT unu HapeaaHHasi Monoca co CKPYrMeHHbIMU KpasiMu.

2 MoxeT Takxke 6bITb MCMONb3oBaH AJ1s ANeKTPOAOB, NOrPY>KEHHbIX B GETOH.
3 MpumeHsieTcs 63 NOKPbITUSI.
4 B cny4ae HenpepbIBHOTO ropsiyero LIMHKOBaHWS TOMLLMHOM NOKPbITUS B 50 MKM cooTBeT-
CTBYET HaCTOSLLMM TEXHNHECKUM BO3MOXHOCTSIM.
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7.3.1 YpaBHMBaHMe NOTeHLUANOB MOJIHUN

YpaBHMBaHME NOTEHLMANOB AOCTUraeTcs 3a CYET B3aMHOIO coeau-
HeHua CMS3 c:

- MeTannMyeckummn arnemMeHTamu 3aaHus;

- MeTannnyeckumn ycTaHOBKaMu;

= BHYTPEHHVWMMW CUCTEMaMW;

— BHELUHNMW TOKOMPOBOASALLMMU CUCTEMAMU U NINHUAMUN, NPUCOELM-
HEHHbIMU K 30aHNH0.

Mocne ypaBHMBaHWSI NOTEHUMANOB MOMTHUU B OTHOLLEHUW BHYTPEHHMX
CUCTEM YacCTb TOKA MOJTHUM MOXET NpOTeKaTb B 3TN CUCTEMbI, YTO criegyeT
MMETb B BUAY.

CpencrtBamy MexcoeauHeHnst MoryT BbiTb:

- NPOBOOHUKU ypaBHUBaAHWUSI MOTEHLMana, B KOTOPbIX 3MeKTpuye-
ckasi HenpepbIBHOCTb He obecneyuBaeTca eCTECTBEHHLIM COEAMHEHU-
eM namnkomn;

- Y3I1, B KOTOPbIX NpsSIMble COEAWHEHUS C MPOBOAHUKaMMK ypaBHUBa-
HMS MoTeHUMana HeBbINOMHUMBI:

BornbLlioe 3HavyeHre nmeet cnocob obecrneveHns ypaBHUBaHWS MOTEH-
umarnoB MornHuu. Ero Heobxogmmo obcyxaaTe ¢ onepatopoM TENEKOMMY-
HUKaLMOHHOM CETK, ONepaTopoM CETW SneKTpornepenaym u apyrumm one-
paTtopamu Unmn 3anHTepecoBaHHbIMK OpraHamMu, MOCKONbKY X TpeboBaHMs
MOryT NPOTUBOPEYUTL APYr APYrY.

Y3l ycraHaBnuBaloT Takum 06pa3om, 4YTOObl UX MOXHO ObINO OCMO-
TPETb C LENbio NPOBEPKMK.

Ecnn CM3 ycTaHoBneHa, OHa MOXET BNUATb HAa METarnoOKOHCTPYKLMMK,
HaxoAsILMecs Ha BHELUHEN CTOPOHE 3allLMLLaeMoro 3aaHusi. 9To Heobxo-
OVMO y4MTbiBaTb B XOA4E MPOEKTUPOBAHMS TakUX CUCTEM. YpaBHUBAHUWE
noTeHumana MOSHUN AN BHELHWUX METarnnoKOHCTPYKUMIA 30aHUA Takke
MOXeT ObITb HEOOXOAUMbBIM.

B nsonvposaHHoi BHelwHelr CM3 ypaBHMBaHWE NOTEHUMANOB MOSTHWM
yCTaHaBMMBAKT TOMbKO HA YPOBHE 3EMIN.

B HeunsonupoBaHHoM BHelWHen CM3 ypaBHMBaHWE NOTEHLMANOB MOJI-
HUW YCTaHaBMMBAKT B CMeayLUX MecTax:

- B yHOAMEHTE UNM NOYTK Ha ypoBHe 3eMnu. CoeaumHsowme npo-
BOOHWUKM. OOIMKHbBI COEANHATHCS C LUMHOW ANSA ypaBHMBaAHWSA NOoTeHumana,
CO30aHHON 1 YCTaHOBIEHHOW TaknMm o6pa3om, YToObl nmencst cBOGOAHbIN
JocTyn ¢ uenbto nposepku. LLnHy Ansa ypaBHMBaHMA NoTeHUMana nogco-
€OVHSAIOT K cucteme 3asemneHunsd. [nsg 6onblumnx 3gaHni (06bI4HO ANUHOM
6onee 20 M) ycTaHaBNMUBAIOT HECKOMbKO TaKMX LUMH NPW YCNOBUM, YTO OHU
coefVHEHbI Mexay cobol;

- Tawm, rae TpeboBaHus K U30MnALMM He BbIMOSHAKTCS.
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CoeaviHeHnst ypaBHMBaHWS NOTEHLMANa MOMHUK AOIMKHbI ObITb MO BO3-
MOXXHOCTW NPSIMbIMU 1 BEPTUKANbHBIMMU.

MakcumanbHble 3Ha4YEeHWUsI MONEPEYHOrO CeYEHUS] NPOBOAHMKOB ypaB-
HMBaHUS NOTEHUMana, CoeauHSALLNX PasnnyHble WWHBI AN ypaBHUBaHNSA
NnoTeHUManoB, 1 NPOBOAHMKOB, COEAMHSIOLLMX LUNHBI C CUCTEMOI 3a3eMie-
HUs1, NepeyvrcneHsbl B Tabnuue 7.14.

MuHMManbHble 3Ha4YeHUs1 MOMNEPEYHOro CeYEeHNs NPOBOLAHUKOB ypaB-
HMBaHMSA NOTEHUMAaNoB, COEAUHALWMNX BHYTPEHHME MeTannuyeckue
YCTaHOBKU C LUMHAMW ANs ypaBHMWBAHWS MOTEHLUMANOB, NepeqncrneHsb
B Tabnuue 7.15.

Ta6bnuua 7.14 — MakcumanbHble pa3mMepbl NPOBOAHUKOB, COeAUHAOLNX
pa3nuyHble WWHbI ANs1 ypaBHUBaHUA NOTEeHUMana unvm CoeauHAOLWMNX WNHbI
AnNsl ypaBHUBaHMs NoTeHuuana ¢ MoNmHMenpueMHUKom

Knacc CM3 Matepuan I'Ionepeqr':ﬂow?zcequme,
Megb 14
=1V AnoMUHUIA 22
Cranb 50

Ta6bnuua 7.15 — MMHUManbHble pa3mMepbl NPOBOAHUKOB, COEAUHSAIOLLMX
BHYTPEeHHUe MeTannuyeckue yCTaHOBKM C LUMHOMW ANS ypaBHUBaHUA

noteHuunana

Knacc CM3 Matepuan Honepeq:,lo'\fzcequme,
Menob 5
-1V AnoMnHUN 8
Cranb 16

Ecnu nsonvpytoLine getanu BCTaBneHbl B ra30NpoBOAHbIE NIMHUN UMK
BOJOMNPOBOAHbIE TPYObl BHYTPU 3alLMLLIAEMOrO 34aHWUSi, OHW OOMKHbI MO
COrMaLleHno C NOCTaBLUMKOM BOAbl W ra3a LUyHTMPOBAaTbCA C MOMOLLbIO
Y3I1, CNpoeKTUpPOBaHHbIX CNELManbHO 4118 Takon onepaumm.

Y3IM AoMXKHbI UMETHL CneaytoLmne XapakTepucTmKu:

— npuHagnexHocTb K knaccy CM3 |;

y Iirnp 2 k-, rge k| — ToK MOnHMW, TekyLimii BLOMb COOTBETCTBY-
lollen yactu BHellHen CM3 (3HadeHue koadduumeHTa kK npuseaeHo
B Tabnuue 7.17);
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~ YpoBeHb 3aLmTbl U, OMKEH BbiTb HUXE AOMYCTUMOTO UMMYNbCHOTO
HanpsPKEHWS U30MNALMK MEXAY AeTansiMu;

- [Opyrve xapakTepucTuku, oteevatowme TpebosaHunsm [11].

Bo BHELLHMX TOKOMPOBOASALLMX YACTSIX YPaBHMBaHWE MOTEHLMANoB MOMHUM
yCTaHaBMNMBALOT kak MOXHO Grivke K To4Ke BXo4a B 3allMLLiaemMoe 3aaHue.

MpoBOAHUKM ypaBHUBAHMWS NOTEHUMANOB OOMKHbI BbIAEPXKMNBATL YacTb
|, TEKyLLIero no HUM TOKa MOSHWK, ONpeaeneHHoro B cooteeTcTauu ¢ [1].

Ecnn npsamoe coeguHeHne He MOAXOQMT, TO Torga MCMONb3ylT crne-
OytoLne xapakTepucTuKm:

- NpWHagnexHocTb K knaccy CM3 |;

- Iimp 2k |, roe k| — Tok MonHum, Tekywmnin BOOMb paccMarpusaemoii
YacTu BHELLHEN TOKONPOBOASLLEN AeTanu;

~ YypoBeHb 3aLmTbl U, OMKEH BbiTb HVXE AOMYCTUMOTO UMMYNbCHOTO
HanpsPKEHWS U30MNALMK MEXAY AeTansMu;

- [Opyrve xapakTepucTuku, oteevatome TpebosaHunsm [11].

B cnyyae ecnu TpebyeTcs ypaBHUBaHWE NOTEHLMANO0B, HO He TpebyeT-
cs1 obecneyeHne CM3, ons 3Ton Lenn MOXHO MCMoNb30BaTh 3a3eMIeHne
HW3KOBOMLTHOTO 3NEKTPUYECKOr0 060pPYL0BaHMS.

Ecnun npoBOOHWKM BHYTPEHHMX CUCTEM SKpaHUPOBaHbI UM pasMeLle-
Hbl B MeTannmMyecknx Tpybonposogax, To JOCTATOMHO COEANHUTb TOMbKO
3TU 3KpaHbl U MeTannmyeckune Tpyobl. CoeguHeHne 3kpaHoB 1 MeTanm4ye-
Ckux Tpy6 MOXET He NpenoTBpaLLaTh NOBPEXAEHNS BCNEACTBUE NepeHa-
npskeHu obopyaoBaHUs, COEAMHEHHOTO C NPOBOAHNKAMM.

Ecnn npoBoaHMKM BHYTPEHHNX CUCTEM HE MMEIOT 3KPAHMPOBAHUS U HE
NnomeLLeHbl B MeTannuyeckue TpybonpoBoabl, UX CrneayeT COeauHATb Ye-
pes pasbembl PINH. B cnctemax 3asemnenuns TN nposogHukn PE n PEN
OOmkHbl coeanHaTecsa ¢ CM3 Hanpsamyto nnun yepes Y3I1. NposoaHukn
ypaBHuBaHusA noteHumana u Y3l JomKkHbl MMETb OAMHaKOBbIE XapakTe-
PUCTVKW, yKa3aHHble B Tabnuuax 7.7, 7.12. Ecnn TpebyeTtcs 3awimTa BHy-
TPEHHWNX CUCTEM OT BPOCKOB TOKa, TO HE06X0AMMO MCNOMNb30BaTb CKOOPAM-
HupoBaHHyto 3awmTy Y31, oTBevatoLyto TpeboBaHuam [4].

YpaBHUBaHWE MNOTEHUMANOB MOMHUM ANs NMHWA 3neKTponepenayn
M CBA3W OOMKHO obecnedmBaTbCs B COOTBETCTBUM C YpaBHUBAHUEM Ansi
BHELLUHMX TOKOMPOBOASALLMX YacTeln. Bce NnpoBOAHMKMN KaXKO0W JIMHUW O0MK-
Hbl COEAMHATLCS HanpsiMyto unn yepes Y3I1. NpoBoga noa HanpshkeHnem
OOMKHbI COEANHATLCHA TOMbKO C LUMHOW ANS ypaBHUBaHWS MOTEHLMAaroB
yepes Y3I. B cucremax 3azemnenmsa TN npoogHukn PE n PEN gosmkHbl
COeavHATLCA C LLUMHOW Hanpsmyto nnm vyepes Y3rT.

Ecnu nuHumn skpaHvpoBaHbl UnNu NpoxoadaT No MeTannnyecknum Tpybo-
npoBodam, TO 3TU 3KpaHbl U TpybONpoBOAbl AOMKHbI ObITb COEAMHEHBI;
HO ypaBHMBAHMWE NOTEHLMANOB MOSHUN He SABMNSiETCA 06s13aTenbHbIM Npuy
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YCroBMM, YTO MOMepeyHoe cedeHne S aTUX 9KpaHoB Unn Tpy6onposoaos
HE HWXE MUHUMANbHOTO 3HAYeHNs S, . .

YpaBHUBaHWE NOTEHLMANO0B MOIHUM 3KpaHOB kabens unu Tpybonposo-
[0B OCYyLLEeCTBNAT BOMM3N TOYKM, B KOTOPOWN OHM BXOOAT B 3aaHue. Mpo-
BOOHWUKM ypaBHUBaHUA noteHumanos n Y3[1 AomKHbl UMETb OAUHAKOBbIE
xapakTtepucTuku. Ecnn Tpebyetcs 3aimTa BHyTPEHHUX CUCTEM OT BPOCKOB
TOKa, TO HEO6XOAMMO UCMONb30BaTh CKOOPAUHMPOBaHHY 3awmTty Y3I,
oTBevatoLLyto TpeboBaHusam [4].

7.3.2 dneKkTpousonaumMa BHELWWHEN CUCTEMbl MOJTHME3ALMUTDI

OnekTpuyeckas n3onaLma Mexay MOMAHUENPUEMHUKOM UM TOKOOTBO-
OOM 1 MeTannuM4eckMMmn YacTaMu 30aHUIN (COOPYXKEHWI), METanIM4eckn-
MW YyCTaHOBKaMu U BHYTPEHHMMMW CUCTEMaMU. MOXET OCYLLECTBMATLCH NO-
cpeacTBoM obecneveHns 3asopa d Mexay 4acTaMu, NpeBbilLaowummn no
pa3mepy 6e3onacHoe paccTosiHue S:

s=k; ﬁl , (7.7)
K

roe k, 3aaBmcut ot BbibpaHHoro knacca CM3 (tTabnvua 7.16);

Kk, 3aBMCMT OT TOKa MOMHWW, HaNpasleHHOro Ha TOKOOTBOAbI (Tabru-
ua 7.17);

k., 3aBMCUT OT MaTepuasa anekTponsonaumm (tabnuua 7.18);

| — gnvHa BOONb MOMHMENpPUEMHKKA UMK TOKOOTBOAA OT TOYKU, B KO-
TOPOW paccMmaTpuBaloT BGe3onacHoe paccTosiHe, A0 Grnvkaniern TouKu
YypaBHUBaAHMWS NOTEHLMASOB, M.

Ta6bnuua 7.16 — U3onaumnsa BHeLLHeN CUCTEMbl MOSTHME3aLMUTbI.
3HauyeHus koachcmumenTa k,

Knacc CM3 | k
[ 0,08
I 0,06
=1 0,04

Ta6bnuua 7.17 — U3onsaumnsa BHeLLHEA CUCTEMbl MOSTHME3aLMUTbI.
3HaueHus koadpdmumenTa k;

KonunyectBo TOKOOTBOAOB, N | K,
1
2 1...0,5
4 n 6onee 1...1n
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Tabnuua 7.18 — U3onsiuma BHeWWHEN CUCTeMbl MOJTHUE3aLMUTbI.
3HauyeHus koacppuumenTa k

Matepuan | k.,
BosgywHas
BeToH, kupnnum 0,5

Y70 Kacaetcs NUHUIA UM BHELLHMX TOKOMPOBOASALLMX YacTeun, Npuco-
€OVHEHHbIX K 3OaHuto, HeobxoamMmo Bcerga obecneuvBaTb ypaBHUBaHWE
noTeHumManoB MOMHWM (MOCPeaCTBOM MNPSIMOrO. COEQUHEHUS UNn Yepe3
Y3I1) B Touke nx BXxoaa B 3aaHune. B 3aaHusX ¢ Metannmyeckumm nnm anex-
TPUYECKN HEMNpepbIBHbIMU, NOACOEANHEHHBIMWY, @apMUPOBaAHHbLIMW, GETOH-
HbIMW COOpPYXeHMAMK Ge3onacHoe paccTosiHue He TpebyeTcs.

7.4 TexHu4yeckoe 06cny)KMBaHMe N npoBepkKa CUCTEeMbI
MOHue3aWunTbI

Llenbto npoBepkM cUCTEMbI MOMHME3ALNTLI ABNSETCA NOATBEPXKAEHNE
TOro, YTO OHa COOTBETCTBYET MPOEKTY, OTBeYalLlemy TpeboBaHuAM, BCe
€€ KOMMOHEHTbl HaxoasTCA B XOPOLUEM COCTOSIHUM M MOTYT BbIMOMHATb
CBOM (hyHKUMN, OTCYTCTBYET KOPPO3Us, BCe HefaBHO A06aBNEHHbIE NTMHUM
aneKkTponepeaayn Unm KOHCTPYKUMmn BknodeHsl B CM3.

Mposepku npoBoaAT:

- B XO[e CTPOWTENBLCTBA 34aHMsl, YTOObI NMPOKOHTPONMPOBaTL Hamnu-
4nMe BCTPOEHHbIX 3NEKTPOAOB;

- nocne yctaHosku CMS3;

- NepuoANYEcKU Yepes NPOMEXYTKN BPEMEHU, KOTOPbIE OnpeaeneHbl
C YY4ETOM Ha3Ha4yeHVs 3aLLMLLIAEMOro 34aHusi, TO eCTb B 3aBUCUMOCTU OT
npobnem c koppoauei nknacca CM3. NeprnoanyHOCTb NPOBEPKM YCTaHOB-
nexa B TKI1 181;

- nocrne U3MEHEHUN NN PEMOHTA;

— €CNnv U3BECTHO, YTO B 34aHMe yaapurna MOSHUSI.

Bo Bpems perynsipHoro o6crnenoBaHnss 0COGEHHO BaXXKHO MPOBEPUTH
cneaywoulee:

— YXyOWEeHNe COCTOSIHUS U Hanuyme KOPPO3UWU 3rIeMEHTOB MOJIHME-
npvemHuKka, NPOBOAHUKOB N COeaANHEHWN;

— Hanu4ue Kopposunu 3a3eMsoLLIMX ANEeKTPoaoB;

— 3HaudeHve yaenbHOro ConpoTUBIEHUS AN CUCTEMbI 3a3EMIEHNS;

— COCTOsiHWE COeaMHEHWI, YpaBHNBAHUS NMOTEHLMANOB U KPENEeXHbIX
CpencTs.

PerynsipHble NpoBepKN ABMSIHOTCA BAXKHENLLMMW YCIOBUSMU HAOEXHO-
ro TexHnyeckoro obcnyxusaHms CM3. Brnageney 3gaHus JomkeH ObiTb
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NPONHMOPMUPOBaH 000 BCEX BLISBMEHHbIX HAPYLUEHUSX, KOTOpble Heob-
XOAMMO He3aMeanuTenbHO YCTPaHUTb.

7.5 Mepbl 3aWmnThI OT NOpaXeHUs nogen Bcnegcreue
KOHTAKTHOrO U LLAroBoro HanpsxeHun

Mpu onpeneneHHbIX yCnoBusix HaxoauTees BOnNun3un Tokootsogos CM3
CHapy>xu 30aHNst MOXeT ObITb OnacHo Ans Xu3Hu, gaxe ecnv CM3 6bina
CMPOEKTMPOBAHA N NOCTPOEHA B COOTBETCTBUM C YKa3aHHbIMM BbllLe Tpe-
©oBaHuaAMMN.

CTeneHb ONacHOCTU CHKAETCS 40 AONYCTUMOrO YPOBHS, €Cnu BbIMNOr-
HSETCA OQHO M3 CreayroLLmMX YCIOBUNA:

— BEPOSATHOCTb MPUONMXKEHMS NIOAEN K 30aHUK0. UMW NPOOOIKUTENb-
HOCTb X MPUCYTCTBUS C €r0 HAPYXXHOM CTOPOHbI U BMM3KO K TOKOOTBOAAM
O4YeHb Mana;

— €eCTeCTBEeHHasi cMcteMa TOKOOTBOAOB COCTOMT M3 HECKOIbKMX KO-
FIOHH MPOYHON METANIOKOHCTPYKLMWN 30aHUS U N3 HECKOMBbKMX CTONGOB
COeOMHEHHbIX Mexay CODOOM cTanbHbIX KOHCTPYKUUA 3aaHus, obecneyn-
BaLLMX 3NEKTPUYECKYHO HEMPEPLIBHOCTE;

— COMnpOTMBEHME NOBEPXHOCTHOIO Crosi MOYBbI HA PACCTOSIHUN 3 M OT
TOKOOTBOAA cocTaBnseT He meHee 5 KOM M.

Cnow M30onAuMOHHOrO MaTtepuana, Hanpumep acdansta, TOMLMHOW
5 cm (unu cnow rpaBus TORLWMHOM 15 cM) Kak NpaBmo CHUXAET ONacHOCTb
[0 [ONYCTMMOTO YPOBHSI.

Ecnn HM 0gHO 13 yKasaHHbIX YCNOBUIM HE BbINOMHAETCS, HE0OX0AMMO
NPUMEHATb CrieayroLne Mepbl MOMHME3aALLNTbI:

1) OT NnopaxxeHus ntogel HanpsPKEHNEM NPUKOCHOBEHNS:

- M30Msuus BbICTYNAaloLLEro TokooTeoaa, obecneunBaroLLas MMMynbC-
Hoe BblaepxuBaemoe HampsbkeHme 100 kB, 1,2/50 mkc, Hanpumep, nonu-
3TWUMEH C NonepeYHbIM CEYEHNEM He MeHee 3 MM;

- usmyeckue orpaHudeHus u/vnu npegynpeanTenbHble HaaNUcK
C Uenbl CBeAEHUS K MUHUMYMY BEPOSATHOCTU MPUKOCHOBEHUS K TOKO-
oTBOAAM;

2) OT NnopaxeHusi NoAeN BCNeACTBUE LLIArOBOrO HaMpPsHKEHWS:

- YypaBHMBaHME NOTEHLUMANOB C NMOMOLLbI CETYATON CUCTEMBI 3a3eM-
neHus;

- hum3nyeckne orpaHMyeHnss n/mnu npepynpeauTenbHble HAANUCK c
uenbio cBeaeHuUsi K MMHUMYMY BEPOSATHOCTU MOMnagaHus B ONacHy 30HY
Ha pPaccTosiHMM 3 M OT TOKOOTBOAOB.

Mepbl MOMnHME3aLLMTEl AOMMKHbI OTBEeYaTb TpeboBaHMAM COOTBETCTBY-
IOLLMX CTaHOAPTOB.
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8 dneKkTpuyeckue 1 ANEKTPOHHbIE CUCTEMbI BHYTPU
30aHUNA U COOPYKEeHUMN

8.1 Pa3pa6oTka un yctaHOBKa CUCTEMbI Mep 3aLUThbI
OT 3NeKTPOMarHMTHOro MMNynbca OT pa3pAA0B MOMHUU

OneKkTpnyeckas 1 aNeKTPOHHasA CUCTEMbI NMOABEPraloTCA MOBPEXAEHNIO
OT 3MEeKTPOMAarH1THOro MMnyrnbsca oT pas3psaoB MonHum (LEMP). MoaTtomy,
4yTOObI M3bexaTb cbosi B paboTe BHYTPEHHUX CUCTEM, Heobxoaumo obe-
cneuntb mepbl 3awmTbl oT LEMP. B aTom cniyvae pekomeHayeTcs npume-
HeHue cncTeMbl 3a3emneHns Tuna B.

3awmTa ot LEMP ocHoeaHa Ha koHuenumu 3M3: npocTpaHCcTBo, B KOTO-
POM MMEIOTCA 3aLLMLLaEMbIE CUCTEMbI, AOMKHO Pa3aensTbCs Ha 30HbI MOSH-
esawwmThl. [laHHble 30HbI NPeACcTaBnsAlT cobon TEOPETUHECKM OnpeaeneHHbIe
y4acTK1 NPOCTPaHCTBa, fae MHTEeHCUBHOCTL LEMP coBmecTma ¢ ypoBHeM
BbIAEPXXUBaHUS OrpPaXaeHHbIX BHYTPEHHNX cucTeM: PucyHok 8.1 nokasbisaeT
npyMep pasgeneHns CTPYKTYpbl Ha'BHYTPEHHNE 30HbI MOSTHUE3aLLMTI.

Bce metannunyeckue ycTponcTBa, BXOAsLUME B COOPYXEHUe, 3a3eM-
NeHbl NOCpeACTBOM 3aMblKaTenen Ha rpaHuue 30Hbl MOMHME3aLnThl
(83M3 1). Kpome Toro, npoeogsLLme AMHUU SMeKTponepeaayn, BXoaswme
B 30HY MonHuesawmTel (3M3 2) - Hanpumep, KOMMbOTEPHaA KOMHaTa,
— 3asemrnieHbl NocpeacTBOM 3aMblkatenen Ha rpaHuue 3M3 2. Cnegyto-
LMe 30Hbl XapakTepu3yloTCa 3Ha4YUTENbHLIMN NU3MEHEHUAMU B UHTEHCUB-

3M30
AHTEHHA  AxTeHHas

MauTa unm
nepuna

TnHna
3MneKTponuTaHus

IpaHuua
3M3 1

Boponposog-
Has Tpyba

JnHns ceasn
3aseMmnutens

PucyHok 8.1 — O6wuit npuHuMn pasgeneHus Ha pa3Hblie 3M3 — 3azemneHue
BXOAALMX YCTPOMCTB HaANpsiMylo Unum ¢ noMmowbio cooTBeTcTBytowero OMNH
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CucTema mMonHuesalwmTbl CucTeMa MOMHUe3alLmUTLI

+ akpaH 3M3 1 § I, H, aM30 + akpaH 3M3 1 § Iy, Hy 3M30
Ho Ho
3M32 3M31 H, 3M3 1
3M32 . —H, L _H,
VA T
Obopyaosare 7 |(()Sré')1 R e O6opynosatue  Joor
(06bexT) (oBbexT)
Uy, I, Uy 1y Uq, o Uy Iy U, 1,
Kopnyc HenonHslit Kopnyc HenonHsiit
TOK MOTHMM TOK MOMHIM
a) 6)
Cuctema MomnH1e3aLLmnThbl Cuctema MONHUE3ALMTbI
(6€e3 akpaHUpoBaHws) § Iy, Hy 3M30 (6e3 akpaHMpoBaHNs). § Is, Hy aM30
Hy
a1 H. 3M3 1
OMH 01172
Ha O6opynosakie OrH 0/1
o IV 2 ] A \oac)
(T
(0BvexT) U, |, -— ( ) -—
U, Iy Uil Uy, Iy
OKpaHO3aLUMLLEHHBIN KOPYC HenonHbiit Kopnyc HenonHbii

“nu Kkapkac n T.n. TOK MONHUK
B) )
a — LPMS ¢ npumeHeHneM npoCcTpaHCTBEHHbIX. 9KPAHOB U CKOOPAMHMPOBAHHO-
ro sawmTHoro OlMH: obopyanoBaHWe, XOpoLO 3alUULLEHHOE OT KOHAYKTUBHbBIX
UMNYIbCHLIX nepeHanpsbkeHnin (U,<<U u <<l ) n nany4aembIx MarHuTHbIX ro-
nen (H,<<H);
6 — LPMS ¢ npumeHeHneM npocTpaHcTBeHHoro akpaHa 3M3 1 u sawutsl OlMH
Ha Bxofe 3M3 1: obopynoBaHue, 3alUULLEHHOE OT KOHOYKTUBHBLIX UMMYIbCHbIX
nepeHanpsbkeHnit (U,<U u |,<l)) 1 nsny4aembix marHuTHbIX nonen (H,<H);
B — LPMS c npumeHeHnem aKkpaHMpoBaHUsi BHYTPeHHeW nuHun u 3awmtsl OMNMH
Ha Bxofe 3M3 1: obopynoBaHue, 3alUULLEHHOE OT KOHOYKTUBHbLIX UMMYTbCHbIX
nepeHanpsbkeHnit (U,<U u |,<I ) 1 nsny4aembix marHuTHbIX nonen (H,<H);
r—LPMS c npumeHeHneM ToRbKO ckoopauHupoBaHHoro 3awwmTHoro OMNH: o6opy-
AOBaHVe, 3aLMLLIEHHOE OT NPOXOAALLMX UMMYTbCHBIX NepeHanpshkeHni (U,<<U;
1 1,<<l ) N He 3alMLIEHHOE OT M3y4aeMblX MarHUTHbIX nonen (H)

TOK MOMHUN

PucyHok 8.2 — 3awuTa ot LEMP. Npumepbl Bo3MOXHbIX LPMS

HocTu LEMP. I'panunua pgencteua 3M3 onpenenserca Mcnonb3yembiMu
Mepamu 3aLmThbl (PUCYHOK 8.2).

MocToAHHbIM CBO ANEKTPUYECKOW U SNEKTPOHHON CUCTEM BCNEACTBUE
BosaevicTBusa LEMP. MoxeT ObITb Bbl3BaH:

— KOHOYKTMBHBIMU M UHAYKTUPOBAHHBLIMY NEepeHanpsixXeHnsamu, nepe-
JarlmMuca 06opynoBaHuio Yepes CoeaVHUTENbHBIN NPOBOL;

— BO3LENCTBUSIMU U3ITyYaeMbIX 3MEKTPOMArHUTHbIX NOMen Henocpea-
CTBEHHO Ha camo obopyaoBaHue.

C6ou BcrneacTBme BO3AENCTBUS y4eoOpasHbIX AreKTPOMarHUTHbIX
nonen HEeMoCPeACTBEHHO Ha obopyaoBaHWe OyayT He3HaYMTErNbHbIMMU,
ecnv obopygoBaHMe COOTBETCTBYET UCMBITAHUSIM Ha pPaavou3nyvyeHue u
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YCTOMYMBOCTb, OMpeAeneHHbiM B CTaHdapTax Mo 3neKTPOMarHUTHOM Co-
BMECTMMOCTH.

LPMS moxeT GbiTb pa3paboTaHa aons 3awmTel 060pyaoBaHUs OT UM-
NyrnbCHbIX NEPeHaNPSXXeHNA 1 ANEKTPOMAarHUTHbIX NOMeNn.

LPMS c npumeHeHnem MpoCTPaHCTBEHHbIX 3KPaHOB. U CKOOPAWMHMPO-
BaHHoro 3awutHoro OlMH (pucyHok 8.2a) obecneunT 3almTy OT usnydae-
MbIX MarHUTHbIX MONEN 1 NPOXOAALLMX MMMNYNbCHBLIX NepeHanpskeHun. Ka-
CKafHble NPOCTPaHCTBEHHbIE 3KpaHbl U CKOOpAUHUPoBaHHbIe OMNH moryT
COKpaTUTb MarHMTHOE More U UMNynbCHble NepeHanpskeHns oo bonee
HW3KOro YPOBHHA OMaCHOCTMU.

LPMS c npumeHeHneM npocTpaHcTBeHHoro akpaHa 3M3 1 1 OlMH Ha
Bxoge 3M3 1 (pucyHok 8.26) cnocobHa 3awmTuTb 06opyaoBaHue OT u3-
Ny4aemMoro MarHUTHOTO MOMS Y NPOXOASALLMX UMMAYIbCHBIX NepeHanpsxe-
Hui. 3awmTa He ByaeT adpdeKTUBHON, ECNKU OCTAKOTCHA CIULLKOM BbICOKU-
MW MarHuTHoe none (BcrneacTene Huskom adpekTnsHocTn akpaHa 3M3 1)
UNM BEMUYMHA WMMMYNbCHOMO NepeHanpsXeHus (BCneacTBUE BbICOKOrO
YPOBHSA 3alnThl OT HanpsbkeHust OINMH n Bo3aeNCcTBuUiA 3nekTpoMarHuTHOM
WHAYKUMW Ha NpoBOAKY Ha Bbixode OfH).

LPMS, cosgaHHas ¢ UCnonb30BaHMEM 3KPaHUPOBAHHbIX NIMHUIA B COYe-
TaHUM C 3KPaHMPOBaHHbLIM KOPNYycoM 060pyAOBaHNsA, (PUCYHOK 8.2B) 3aLum-
TUT OT M3ny4yaemblx MarHUTHbIX nonen. OHIM Ha Bxoge 3M3 1 obecneunt
3aLMTY OT MPOXOAAWMX UMMYNbCHBIX NepeHanpskeHun. na nonyyeHns
6oree HN3KOro YPOBHSA ONACHOCTU MMMYMbCHOIO NepeHanpsKeHns MoXeT
noHagobutbes ocobbin OMH (Hanpumep, AONONHUTENBHBIE CKOOPAUHUPO-
BaHHbIEe Kackaabl BHYTPH).

LPMS, paspaboTaHHas C MCROfb30BaHNMEM CUCTEMbI CKOOPAMHMPO-
BaHHOro 3awmtHoro OlMH, (pucyHok 8.2r) npurogHa TONbKO ANS 3awuThbl
obopyaoBaHus, KOTOPOE HEBOCNPMUMYMBO K BO3LEWCTBUIO M3ITy4YaeMmbixX
MarHuWTHbIX nonew, nockonbky OIMH moryT obecneunTb NULWb 3awWmTy OT
NPOXOAALLMX MMAYMALCHBLIX NepeHanpskeHnn. bonee HU3Ku ypoBeHb
OMNacHOCTW MMMYIbCHOIO MepeHanpskeHa MOXeT ObiTb JOCTUIHYT C UC-
Nofb30BaHNEM CKOOPAMHMPOBaHHbIX OMH.

PelueHus, nokasaHHble Ha pucyHkax 8.2a—8.2B, pekoMeHAoBaHbI cne-
uMarnsHO Ans obopynoBaHWs, KOTOPOE He COOTBETCTBYET CTaHAapTam Mo
3MEKTPOMarHUTHOW COBMECTUMOCTMW.

Cunctema MonHnesalmTbl, CoOoTBeTCTBYOLWAs [3], B KOTOPOW UCMONb3Y-
IOTCS NULLL pPaBHO3HAYHO coeamHeHHble OlNMH, He obecneunBaeTt adhdek-
TUBHYIO 3aLMTy OT COOsi B BOCTIPUMMYMBLIX SNEKTPUYECKON U 3MEKTPOH-
HoM cuctemax. Cuctema MOnNHME3aLMTbl MOXET ObITb yrydlleHa nytem
YMEHbLUEHNS pasmMepoB 3aMKHYTOrO KOHTYpa v BbIBopa COOTBETCTBYHOLLMX
OlMH, siensaowmxcsa ahbdPeKTMBHbIMU KOMMOHEeHTamu LPMS.
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C y4yeToM onacHOCTV MOMHUK onpeaeneHsl cneayowme 3M3:

1) BHewWwHMe 30HbI: 3M3 0 — 30Ha, B KOTOPOM ONACHOCTbL OByCrnoBneHa
HEYMEHbLLAOLLMMCH 3NEeKTPOMarHUTHbIM NoremM MonHuu. BHyTpeHHune cu-
CcTeMbl MOryT 6biTb NOABEPXKEHbI MOMHOMY UMK HEMOMHOMY TOKY, Bbl3BaH-
Homy nepeHanpsikeHveM. 3M3 0 noapasgenstoTcs Ha:

- 3M3 0, — 30Ha, B KOTOPOW ONAacHOCTL 3aKnio4aeTca B NPAMOM yaa-
pe MOMHWKM U BO BCEM 3MEKTPOMArHUTHOM Mofe MofHuK. BHyTpeHHue
CUCTEeMbl MOTYT MOABEPraTbCsl MOMIHOMY TOKY, BbI3BaHHOMY NepeHanps-
XeHunew;

— 3M3 0, — 30Ha, 3alMLIEeHHas OT NPSIMbIX BCMbILLEK MOMHAW, HO NpK
3TOM OMAaCcHOCTb 3aKYaeTCs BO BCEM 3MEKTPOMArHMTHOM MOfie MOSTHWN.
BHyTpeHHue cuctembl MOryT ObITb MOABEPXKEHBI HEMOMHbLIM TOKaM, Bbl-
3BaHHbIM NepeHanpskeHnem;

2) BHYTPEHHWE 30HbI (3aLLUMLLEHHbIE OT NPAMbIX YAAapOB MOMHWN):

- 3M3 1 — 30Ha, B KOTOPOW BbIGPOC TOKA OrpaHuUYeH 3a CYeT nepepac-
npegenexmns Toka n OlNMH Ha rpanuue. [pocTpaHCTBEHHOE aKpaHNpoBaHue
MOXET 0crabnaTb 3NeKTPoOMarHUTHOE Nomne MOSHNUY;

- 3M3 2 ... n — 30Ha, B KOTOPOW BbIOGPOC TOKa MOXET OblTb B AarbHEN-
LLIEM OrpaHWYeH 3a CHET NepepacnpeaeneHus Toka n AononHuTenbHbix OMH

4 4

3M3 1 3M30 3M3 1 3M3 1 3M30 3M3 1

OonHOA 2 onHoN 2
N —

11
=
11
11

3M3 2 3M31 3M3 2 3M3 2 3M31 3M3 2

o

OMH 1/2 OfH 1/2

B) r
a — coeguHeHune asyx 3M3 1 ¢ ucnonb3osaHnem OlH;
6 — coepuHeHue aByx 3M3 1 ¢ MCMONb30BaHNEM 3KPAHNPOBAHHbLIX Kabenew
unm kabenbHbIX TPY60ONPOBOAOB;
B — coeamHeHve AByx 3M3 2 ¢ ncnonb3osaHuem OlMH;
r — coegmHerune AByx 3M3 2 ¢ ncnonb3oBaHeM 3KpaHMPOBaHHbIX kabenen nnm
kabenbHbIX TpybonpoBoaoB

PucyHok 8.3 — NMpumepbl coegnHeHHbIx 3M3
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Ha rpanuue. JononHUTENbLHOE NPOCTPaHCTBEHHOE 3KPAHMPOBAHME MOXET
6bITb MCNONMB30BaHO A5t 0cNabrneHns AaNeKTPOMarHMTHOrO NONSA MOMHUK.

30HbI COBEpLUEHCTBYOTCA nyTemM yctaHoBkun LPMS, Hanpumep, cko-
opanHupoBaHHbix OlNMH n/vnn marHMTHOro akpaHa (pucyHok 8.2). B 3aBu-
CMMOCTM OT KONMM4YecTBa, TUMa 1 YPOBHS COMPOTMBIIEHUS 3aLMLLIAEMOro
obopynoBaHMa MOXET ObITb onpegeneHa cooTBeTCTByOWAsA 30Ha. OHa
MOXET BKMNtoyaTb B cebsa HebonbLune nokanbHble 30Hb! (Hanpumep, Kop-
nyca obopynoBaHUsl) UNN LUMPOKUE BHYTPEHHUE 30HbI (Hanpumep, pas-
Mep BCEr0 COOPYXKEHUS).

O6beanHeHve 3M3 B eouHOM nopsigke MOXeT ObiTb Heobxoammo,
ecnu aBa nobbIx pa3aenbHbIX 34aHNUS UK COOPYXKEHNUS COEQUHEHbI arek-
TPUYECKUMU UMW CUTHANBHBIMU NMHUAMMW, @ TakkKe ANsi COKpaLleHus yucna
Heobxoaumbix OlMH (pucyHok 8.3).

Ha pucyHke 8.3a nokasaHbl aBe 3M3.1, coeanHeHHble aneKkTpuye-
CKMUMMW WMK CUrHanbHbIMW NUuHMsaMU. Ecnn obe SM3 1 npeacraensioT
pasfenbHble COOPYXeHNs C pa3aenbHbIMY CUCTEMAaMM 3a3eMITEHNS, pac-
MONOXEHHbIMU B AECSATKAX UMW _COTHSAX METPOB ApYr OT Apyra, ecTb Be-
POSITHOCTb TOrO, 4YTO Bonbluasi YacTb TOKa MOSIHWMM MONAET MO COEAMHU-
TenbHbIM NIMHUSM, KOTOPble MOTYT ObITb He 3awuLLeHbl. Ha pucyHke 8.36
BMAHO, YTO 3Ta npobnema MoXeT ObiTb pelleHa Gnarogapsi MCMONb30-
BaHWIO 3KpaHMpoBaHHbIX kabenen unu kabenbHbIX TPy6onpoBogoB Ans
coeanHeHus ob6enx 3M3 1, cnocoBHbIX. MPOBOANTL HEMOMHLIN TOK MOJI-
Hun. OINMH MOXeT He NPUMEHATbCS, ecnu nepenag HanpsXXeHus BOOIb
3KpaHa He CIULLKOM BbICOK.

Ha pucyHke 8.3B nokasaHbl e 3M3 2, coegnHeHHbIE 3MEeKTPUYECKMMMN
UINW CUrHanNbHBIMU NMHUAMU. BBYAY Bo3HMKHOBEHUST onacHocTu B 3M3 1 Ha
Bxode B kaxayto 3M3 2 Heobxogumo yctaHoButb OlMH. Ha pucyHke 8.3r
BUAHO, 4To OINMH MOXHO HE MPUMEHATL, eCnn AN coeauHeHnst 06enx 3M3 2
MCNOSb3YHTCA 3KpaHWPOBaHHbIE kabenu unu kabeneHble Tpy6onpoBoakbl.

BkntoyeHve oAHOM 30HbI MOMHME3ALUMTbI B APYry0 MOXET MCMOMNb30-
BaTbCA ANs YMEHbLUEeHUs1 KonnyectBa Heobxogumbix OIMH unu B MHbIX
ocobbix criyyasx (pucyHok 8.4).

Ha pucyHke 8.4a nokasaHo 3gaHue (COOpyXeHue), nuTaroLLleecs aHep-
rmen ¢ NoMoLLbl TpaHcdopmaTopa. Ecnv TpaHcopmaTop pacnonoxeH
BHE 37aHus (CoopyxeHusi), To B 3awuTte nocpeacrtsom OlMH HyxaatoTcs
TONbKO NIMHUM HU3KOFO HaMpshXeHusl, BXoaslime B 3aaHue (COopyXeHue).
Ecnu TpaHcdopMaTop pacnonoxeH BHYTPU 34aHus (COOpYXeHus), Bra-
JenbLy 30aHusl (COOPYXEHWs) 3a4acTylo He pa3peluaeTcs MpUMEHSTb
Mepbl 3allnTbl-Ha CTOPOHE BbICOKOrO HanpshkeHus. Ha pucyHke 8.46 no-
KasaHo, 4To npobrnema MOXeT ObITb pelleHa NocpencTBOM BKIOYEHUS
3M3 0 B 3M8 1, koTtopas TpebyeT ncnonssoaHms OMNH Tonbko Ha cTopo-
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a — TpaHcopMaTop, PaCnONOXEHHbIN BHE 30aHNS UM COOPYXKEHUS;
6 — TpaHcdopMaTop, PaACMNONOXEHHBIN BHYTPU 34aHNUS UM COOPYXKEHNS
(8M3 0 nepexogut B 3M3 1);
B — [ABa HeobxoauMbIx ckoopanHupoBaHHblix OMNH (OMH 0/1 n OMMH 1/2);
r — Heobxoaum Tonbko oauH OMNH (0/1/2) (3M3 2 nepexoant B 3M3 1)

PucyHok 8.4 — NpuMepbl BKNOYEHHbIX 30H MOMTHUE3aLUTbI

He HU3Koro HanpsikeHusi. Ha pucyHke 8.4B nokasaHa 3M3 2, ocHalleHHas
ANEKTPUYECKON UITN CUTHANBHOW NMHUEN. [Ns Takow NMHUM HeobXxoanMbl
OBa ckoopAanHupoBaHHbIX OMNH: oguH — Ha rpaHvue 3M3 1, a gpyroi — Ha
rpaHmue 3M3 2. Ha pucyHke 8.4 nokasaHo, YTO NIMHUSA MOXET BXOOUTb He-
nocpencteeHHo B 3M3 2 n MoxeT noHagobutbcsa Tonbko oamH OlMH, ecnu
3M3 2 nepexoaunt B 3M3 1 ¢ ncnonb3oBaHWeM 3KpaHMPOBaHHbIX kabenen
n kabenbHbix Tpybonpoeoaos. Tako OMNH crnocobeH cpasy e CHU3UTb
onacHocTb Ha yposHe 3M3 2.

OCHOBHblEe Mepbl 3aLmUThl OT 3NEKTPOMArHUTHOIO UMMynbca, UCXOAs-
LLlero oT paspsigoB MOMHWM, BKIOYAlOT B cebsi:

1) 3azemneHne n coeamHeHne. Cructema 3asemrneHns NpMBOaUT K pac-
TEeKaHuo Toka MOfHUKM B 3emne. CoeguHUTENbHast CETb CBOAUT K MUHUMY-
MYy Pa3HOCTb 3MEKTPUYECKMX MOTEHLMAINOB U MOXET YMEHbLUNTL MarHuT-
Hoe nore;

2) MarHWTHOE 3KpaHVMpPOBaHUE W MPOKNafKy NuHWMK. [pocTpaHCTBEHHOE
3KpaHUpPOBaHWe ocnabnsetr MarHMTHoe norne BHyTpu 3M3, Bo3HuMKaroLlee u3
NPSAMbIX YAAPOB MOSTHUX Ha 30aHUW UMM COOPYXXEHWUN U PSAOM C HUMM, U
YMEHbLUAET BHYTPEHHWE WMMYSIbCHbIE MEPEHaNnPsKeHNs. OKpaHMpoBaHMe
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BHYTPEHHUX NINHUIA C UCMONb30BaHMEM 3KPAHUPOBAHHbLIX Kabenew u kabenb-
HbIX TPY6ONPOBOAOB CBOAUT K MUHUMYMY BHYTPEHHWE UHAYKTVPOBaHHbIE Ha-
npsbkeHns. MNpoknagka BHYTPEHHUX FNMHWUIA MOXET MUHUMW3UPOBATb NETNN
WHOYKTUBHOCTU M YMEHBbLUMTL BHYTPEHHUE MMMYNbCHBIE NEPEHanpPsPKeHMSI.
lMpocTpaHCTBEHHOE 3KPaHMPOBaHNE, AKPAHMPOBAHWUE W MPOKNaaKa BHYTPEH-
HUX NIMHWUIA MOTYT UCMOMNb30BaTbCA Pa3aenbHO UM KOMOUHUPOBATLCS. JKpa-
HUPOBAHWE BHELLHWX NIHWIA, BXOASALLMX B 30aHUE UIMN COOPYXKEHNE, YMEHbLLA-
€T UMNYNbCHbIE NEepeHanPsKeHns, NepeaatoLLmMecst BHyTPEHHUM cucTemam;

3) ckoopanHMpoBaHHbIN 3awmnTHbIN OMH. OrpaHnyMBaeT BO3OenCTBUA
BHELUHNX W BHYTPEHHWUX MMMYMbCHBIX NepeHanpshkeHnn. 3aszemneHve u
coeavHeHve, B 0COBEHHOCTUN CoeanHEHNE Kaxaoro NpoBOAsiLLErO YCTPOW-
CTBa, AOMKHbI MOCTOAHHO obecneynBaThCs HaAMPAMYHO UMM NOCPeaCTBOM
3KBUMNOTEHUManNbHOro coeguHeHms OFH B ToYke Bxoga B 34aHue wnuv
coopyxeHue. B cootsetcTBMM C [3] ypaBHMBaHME MOTEHLMANOB MOMHUN
CMOXeT obecneynTb 3alnTy NULLbL OT ONAcHOro AyroBoro pa3psiaa. 3awm-
Ta BHYTPEHHUX CUCTEM OT MMMNYIbCHbIX NepeHanpsXxeHnn Tpedyert ncnornb-
30BaHMSA CKOOPAMHMPOBAHHbIX 3alWMTHBIX OlTH B COOTBETCTBUM C HACTOS-
MM TEXHUYECKUM KOOEKCOM.

Opyrue mepbl 3aWMThl OT 3NEKTPOMArHUTHOIO MMMYrbca, UCXOASALLEro
OT pa3psa0B MOMHUW, MOTYT.MPUMEHATLCS OTAENbHO MO0 B COYETAHUM.

Mepbl 3aLuUTEl OT ANEKTPOMArHUTHOIO MMMYMbCa, UCXOASILLEro OT pas-
PS4OB MOMHWMM, OOMKHbI MPOTUBOCTOSATL AEWCTBYHOLLMM OrpaHUYEHUsIM,
npeanonaraemMbiM B MeCTe YCTaHOBKM (Hanpumep, orpaHnyeHnsmM no Tem-
neparype, BMaxHOCTW, atMocdepe, cnocobCTByOLLEN KOPPO3un, koneba-
HUIO, HaNPs>KEHUIO U TOKy). Bbibop Hanbonee noaxodsiumMx Mep 3alumTbl
OT 3MEeKTPOMAarHUTHOro UMMynbca, UCXOAALLEro OT pa3psA0B MOSHMK, OCY-
LLLEeCTBNSETCA C UCMONb30BaHNEM OLIEHKN PUCKOB B COOTBETCTBUU C [2] C
YYETOM TEXHUYECKUX Y SKOHOMUYECKNX (DaKTOPOB.

8.2 3asemneHue u coeguHeHue

CooTBeTCTBYIOLME  3a3eMIIEHNE U COEdMHEHVWE OCHOBaHbl Ha 3aM-
KHYTOW cucteme 3asemreHuns (pucyHok 8.5), BkniovatoLlen B cebs 3asem-
neHuve (paccevBarollee TOK MOSIHUU B 3eMINe) U COeOVHUTENbHYI CEeTb
(cBOAALLYIO K MUHUMYMY Pa3HOCTb 3NEKTPUYECKNX NMOTEHLMANoB 1 YMEeHb-
LIaoLLYI0 MarHUTHoe none). Bce coeqnHeHns SBRSATCA CBA3YIOWUMMN A4S
3MEMEHTOB METaNNNYECKOTO COOPYXEHNS U eanHon cetn. Hekotopble
13 Taknx COEAUHEHWN CnocobHbI ynaBnueaTtb, MPOBOAMTL M paccenBaTb
TOK MOSIHUW B 3eMIie.

3asemneHvie 30aHU U COOPYXEHUIM [OMKHO COOTBETCTBOBaTb [3].
B 3paHmax 1 coopyxXeHusix, rae NPYMEHSIOTCS TOMbKO 3NeKTpuYeckue cu-
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PucyHok 8.5 — Npumep TpexmepHOW CMCTEMbI 3a3eMJIEHUSA, 3aKIT0YaloLUNCs
BO B3aUMOAENCTBUN COeAUHUTENbHON CETU U 3a3eMIeHuns

CTeMbl, MpeanoyTUTENbHEE NPUMEHSATL NOPSIAOK 3a3emneHus Tuna B, Ho
MOXXET UCMONb30BaTbCA NOPAAOK 3a3eMrieHns Tuna A. B 3gaHusix u coopy-
KEHUAX C 3NEKTPOHHLIMY CUCTEMaMU PEKOMEHAYETCA MOPSOOK 3a3emrie-
HW1s Tuna B.

KonbLieBon NpOBOAHUK BOKPYT 30aHWSA U COOPYXKEHMWS UIN KOMbLIEBON
NpoBOAHMK B 6ETOHE MO NepuUMeTPy FPYHTOBOIO OCHOBAaHMWSA OOMKEH ObiTb
COeVHEH C CeTbi0 AYEEK C pa3MepPoOM Kaxaon 5 M nop 3agaHvem unu co-
OPY>XEHMEM U BOKPYr HEro. ATo CyLLEeCTBEHHO yryylaeT adhpekTUBHOCTb
3asemrnieHus. [lonyckaeTcs BapuaHT, nNpu KOTOpom OeToHHas apmartypa
B 3emrie obpasyeT B3auMOCBA3aHHYIO M YETKO ONpeAeneHHYHo CETb SYeeK,
pacnonoXeHHbIX Yepes Kaxable 5 M, 1 OHa CBA3aHa C CUCTEMOW 3a3emne-
Hus. Nprmep 3a3eMneHns ¢ s4enkamu nokasaH Ha pucyHke 8.6.

[ns cokpalleHnst pa3HOCTY AMEKTPUYECKMX MOTEHLMANOB Mexay OBY-
MS1 BHYTPEHHUMW CUCTEMaMMU, KOTOpble OblM PacCCMOTPEHbI ANst pasaene-
HWUSI CUCTEM 3a3eMIEHNS, MOXHO NPUMEHSITh!

— HEeCKONbKO MaparnnenbHbiX COeANHUTENbHbLIX NMPOBOAHUKOB 3a3eM-
NEHNs1, PACNONOXEHHBIX B TEX e KaHarnax, YTo 1 anekTpuyeckue kabenu,
unu kabenu, yrnoxeHHble B >xene3obeToHHble Kopoba c ceTtyaTton apma-
TYypoW (UNM HenpepbIBHbIA MeTannuyeckun TpybonpoBopa), BCTPOEHHbIE
B 06€ CMCTEMbI 3a3EMIEHNS;

— 3KpaHWpOBaHHbIE Kabenu ¢ akpaHamy COOTBETCTBYIOLLIEN NoLaam no-
NepeYHOro CeYeHnsi, CoeaHEHHbIE C pasaernbHbIMU CUCTEMaMN 3a3EMITEHVS.
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CoeauHuTenbHasi CeTb HU3KOrO CONPOTMBIEHUSI HeobxodMMa A1s TOoro,
4yTOObI U3bEXaTh Yrpo3bl PA3HOCTU SNEKTPUYECKUX MOTEHLMANOB MEXAY
BCEM 0bOOopyAoBaHVMEM BHYTPW 30HbI MOMHMe3awumThl. Bonee Toro, Takas
coefMHMTeNbHas ceTb TakkKe yMeHbluaeT marHuTHoe none. OHa MoxeT
ObITb chOpMUPOBaHA C MOMOLLBIO SHENCTON COEQUHUTENBHOW CETU, BKITHO-
Yawllen B cebsi ToKkoBeayLUuMe YacTu 30aHUi U COOPYXKEHUA UMK YacTu
BHYTPEHHNX CUCTEM, N C MOMOLLbIO 3a3eMIIEHUSI METaNIMYECKUX YacTen
unu TokoBeayllero obopynoBaHus Ha rpaHule kaxaon 3M3 Hanpsmyto
UK NyTEM MCNonb3oBaHus cooTBeTcTByoWwmx OMNH.

CoegnHutenbHas cetb MOXeT GbiTb chopMupoBaHa B BUAE TPEXMEP-
HOro0 AYENCTOr0 COOPYXEHUS C TUMWYHBIM Pa3MepoM AYerkn 5 m (pucy-
Hok 8.5). O9T0 noTpebyeT MHOrOYMCNEHHbIX B3aUMOCOEANHEHUI MEeTaNn-
YeCKMX KOMMOHEHTOB B 30aHUSX UMW COOPYKEHUAX U Ha HUX (TakuMX Kak
6eToHHasi apmaTypa, Hanpasnsiowme nudTa, KpaHbl, MeTannmyeckue
KpbILKW, MeTannuyeckue acagbl, METaNINYeckre paMbl OKOH U ABEpEMN,
MeTannokapkacel nona, Tpy6onpoBoAbl U kabenbHble noTkn). Takum xe
06pa3om 0ObeaMHATCS 3aMblkaTeny (Hanpumep, KornbLeBble 3aMblkaTe-
NN, HECKOMbKO 3aMblKaTenen Ha pasHbixX aTaxax 30aHui U COOPYXKEHNIA)
M MarHuTHbIE 3KpaHbl 30HbI MOMHUE3ALLUUTDI.

93216

o]

1 = coopyXeHue c apmMaTypHbIM OCHOBaHMEM B BUAE SYEEK;
2 — GallHs BHYTpU 30aHus;
3 — nsonupoBaHHoe obopyaoBaHue;
4 — kabenbHbIN NOTOK

PucyHok 8.6 — CeTyaToe 3a3emnsioLlee yCTPOUCTBO
3AaHUA UNKN COOPYXKEHUS
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1 — BO34YLUHbIA MOMNHMEOTBOS; 2 — METanIM4eckoe NoKpbITUE napaneTta KpbiLlu;
3 — cTanbHble yKpennsioLwue npyTbl; 4 — ceT4aTble NPOBOAHUKN B AOMNOSNTHEHUE K
apmarype; 5 — Mecto coeMHEHNs1 CETYATOro NPOBOAHUKA; 6 — MecTo coeguHe-
HWUSI BHYTPEHHETO 3aMblKaTens; 7 — CoOeAVHEHNE C NMOMOLLIbIO 3aXKMMOB UK Naw-
Ku; 8 — Npoun3BorbHOE coeanHeHue; 9 — ctanbHas apmaTypa B 6etoHe (c fobas-
NEHHbIMU ceTyaTbiMy npoBogamu); 10 — konbLeBol NpoBogHKUK; 11 — ocHoBaHne
3a3eMIISIOLLEro 3NeKTpoaa; a — TUNMYHOEe paccTosiHue B 5 M aAnst 4o6aBneHHbIX
ceTyaTbIX NPOBOAOB; b — TUMMYHOE PacCTosiHWE B 1 M Asl COEAUHEHUS CeTHYaTbIX
NpPOBOAOB C apMaTypou

PucyHok 8.7 — Ucnonb3oBaHue apMaTypbl 34aHUA UMW COOPYXKEHUS
ANs ypaBHUBaHWUSA NOTEHLNANoB MOJTHUU

[Mpumepbl coeguHUTENBHLIX CeTen NpMBeaeHbl Ha pucyHkax 8.7 n 8.8.

TokoBeaywme yYactu (Hanpumep, wWwkKadbl, Kopnyca, CTenmaxu) u
NpoBOA, 3aLUUTHOIMO 3a3eMIEHNS] BHYTPEHHUX CUCTEM MPUCOEOMHSIOT K
COEeAVHUTENBHOW CETU B COOTBETCTBMM CO CXEMaMM, NPUBEAEHHBIMU Ha
pucyHke 8.9.

[Mpy ucnonb3oBaHMM CxeMbl S BCe METanNnMYeckme KOMMNOHEHTbI BHY-
TPEHHUX cuctem (Hanpumep, Lwkadbl, Kopnyca, CTENnaxu) N3onupyrTcs
OT cUCTEMbI 3a3emneHus. Cxema S BKIHOYAETCS B CUCTEMY 3a3eMIIeHUs]
TOMbKO C eQUHBLIM 3amblkaTenem, AeNCTBYS B KA4ECTBE 3EMHOW CUCTEMbI
KoopauHarT, nonyuusLlencs B cxeme Sg. [Mpu ncnonb3oBaHuM cxembl S Bce
npoBoda Mexay OTaenbHbIM 00opynoBaHWEM MPOXOASAT napannenbHo
3a3eMIALWYM NpoBodaMm, criedys 3Be3fnoobpasHol KoHdurypauum ans
TOoro, 4Tobbl M36exaTb neTenb NHAYKTUBHOCTUN. Cxema S MOXET Takke npu-

106



TKM 336-2011

N,
X ] %
yu7 A 1 )
W
4o
@ %7
0¥
7

1 — cunoBoe anekTpoobopyaosaHue; 2 — ctanbHas 6anka; 3 — metannunyeckoe
nokpeITne dacana; 4 — Mecto CoeanHEHNs:; 5 — aNeKTPUYECKoe UM 3MNeKTPOH-
Hoe o6opynoBaHue; 6 — 3amblkaTenb; 7 — cTanbHasi apmatypa B 6eToHe (c go-
NOMHWUTENbHLIMW CeTYaTbIMM NPOBOAHMKaMM); 8 — OCHOBaHWE 3a3eMnsAoLLEero
anekTpoaa; 9 — obLiee BXOAHOE OTBEPCTVE ANst pasHOro obopyaoBaHns

PucyHok 8.8 — YpaBHMBaH/We NOTEHUMANOB MOJTHUW B 3AaHUAX
WNKN COOPYKEHUSAX CO CTanbHOM apMaTypou

MEHSTbCSH, KOrga BHYTPEHHWE CUCTEMbl COCPEAOTOYEHbl B OTHOCUTENBHO
HeBOoMbLUMX 30HaX W.BCE MMHUU BXOAST B 30HY TOMbKO B OOHOW TOYKeE.

Mpu ncnonb3oBaHWN cxembl M MeTannM4eckne KOMMNOHEHTbI BHYTPEH-
HUX cMcTeM (Hampumep, LKadbl, kopnyca, CTeHApb!) He OOMKHbI ObiTb 130-
NIMpOBaHbl OT CUCTEMbI 3a3eMneHns, HO TpebyeTcs, 4Tobbl OHM BbinK coe-
AVHEHbI C HEN KNemMMaMu 3a3eMrieHuns, Kak ykasaHo B cxeme M. Cxema
M npegnoyTutenbHa ANS BHYTPEHHWUX CUCTEM, PaCrONOXEHHbIX B OTHOCU-
TENbHO LUMPOKNX 30HaX UIN B Npedenax BCero 34aHNs U COOPYXeHNs, rae
MHOXECTBO NNHNIA NPOXOAAT MeXay OTAENbHbIMU YacTsiMn 060pya0BaHNS U
rAe NVHWU BXOAAT B 34aHNE UMW COOPYXKEHNE B HECKOMNbKMX MeCTax.

B komnnekcHbIX cuctemax npeunmyliectsa obenx cxem (M u S) moryt
covetatbes, obpasys KombuHauumio 1 (Sgcodetaetca ¢ M,,) nnu kombuHa-
uuio 2 (Mg codetaetcs ¢ M, ) (pucyHok 8.10).

3amblkaTenu yctaHaBnMBaloT ANs 3a3eMIeHNs:

— BCero ToKkoBeayLlero obopyaoBaHWs, BXOASALLErO B 30HY MOSHMesa-
WKThI (HAmPSMY0 Mnx ¢ ncnone3osaHvem cootseTcTBytoLwmnx OMH);

- MpoBOAa 3aLUMTHOIO 3a3EMIEHUS;
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3Be3noobpasHas KoHdurypaums Cetyatas koHurypauus
M

Bazosas @

KOHdpurypaums

BkntoueHne @
B COeAVHUTENb-

Hyto ceTb

ERP

— coegnHuTernbHas CeTb;
————— — COEAVHUTENbHbIV NPOBOA;
[ 1 - oBopynosaHue;

° — Krnemma 3a3eMrieHns COeaUHUTENLHON CEeTU;
ERP  — 6a3oBas Touka 3a3eMiieHus;
S, — 3Be3006pa3Has KOHUrypaums, coeguHeHHas no meToay
HEeNTpanbHOWN TOYKM 3BE3Abl;
M, — ceTyaTasi KOHdUrypauwus, CoeUHEHHas No METOAY CETKU

PucyHOK 8.9 — BkntoueHMe 3NeKTPOHHbIX CUCTEM B coeAUHUTEesIbHYI CeTb

- MEeTalfINYeCcKnx COCTaBMSAOWMX BHYTPEHHUX CUCTEM (HanpuMmep,
wkadoB, KOPMyCcoOB, CTEHAOB);

— MarHuTHbIX NMosfen 30HbI MOMHUE3ALNTbI Kak 3a npeaenamu, Tak 1
BHYTPY 30aHUIA N COOPYXXEHWN.

Ona addekTMBHOrO coeamHeHnss HeobxoamMmo cobrniogeHne cneayto-
LUMX NPaBuWI YCTaHOBKW:

— OCHOBaHWEM [AJisi BCEX Mep COeAMHEHMUsT SIBMSIETCH HU3KOE MOrHoe
COMNPOTUBMNEHNE COEANHUTENLHOWN CETY;

— 3amblkaTenn OOMKHbl COEAMHATBCA C CUCTEMON 3a3eMmneHust Nno
KpaTyanwemy nyTu (C UCnonb3oBaHMEM COEAMHUTENLHOIO NpoBoda ANu-
Hol He 6onee 0,5 m);

— COCTaB W pasmepbl 3amblkaTenen U coeanHUTENbHbLIX MPOBOOOB
[OIMKHbI COOTBETCTBOBAaTh Tabnuue 8.1;

= OFH gomxkHbl MCMoNb30BaTh CaMble KOPOTKNE COEANHEHUS KaK C 3a-
MbIKaTENEM, TaK U C AENACTBYOLLMMM MPOBOAAMMU, YTOObLI CBECTU K MUHUMY-
MY UHOYKTUBHBIE NafieHUs HaNPSPKEHWS;
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Kom6uHaums 1 KombuHaumsa 2

BknioueHue
B COeANHUTENb-
HylO CeTb

M, — ceTyaTas KoHdMrypaums, coeanHeHHas no metoay
HEeNTpanbHOW TOYKM 3BE3MbI

PucyHok 8.10 — KomGuHauum MeToaoB BKHOYEHUS 3MeKTPOHHbIX CUCTEM
B COeAUHUTENIbHYI0 CETb

- Ha 3awuTHOM cTopoHe uenu (nocne OlNH) gomkHbl 6biTb CBEAEHDI
K MUHUMYMY 3DDEKTbI B3aUMHON MHAYKLMW NYyTEM YMEHbLUEHUS pasmepa
netnu nNnbo MCNonb30BaHUsi 3KPAHUPOBaHHbIX kabenen unu kabenbHbIX
KaHasos.

Mocne Toro kak onpegeneHa 3M3, 3asemneHne OomkHO ObiTb NPoBe-
[OEHO A BCeX METanNMYeckux YacTtemn 1 ycTponcTB (Hanpumep, MeTanmnu-
Yeckux Tpyb, NMHUIA 3NEKTPOCHABXKEHMSA UNWN CUrHAMNBHBIX NMUHWUIA), BXOASI-
LWMX B FPaHULL 30HbI MOIHNE3aLLNTHI.

3asemneHue ycTponcTB; Bxoaawmx B 3M3 1, gomkHo ObITb corna-
COBaHO C MpoBanaepamMyn CEeTU 3HeprocHabXeHus (Hanpumep, ¢ 3Hepro-
HaA30pOM UNM OpraHaMn B 06nacTn TenekoMMyHuKaumun) Bo usbexaHune
NPOTMBOPEYMBBLIX TEXHNYECKNX TpeboBaHUiA.

3asemneHne gofmkHO MPOBOAUTBLCS C MOMOLLLIO 3aMblkaTernen, ycra-
HOBIEHHBIX KaK MOXHO Gnvke K rpaHuue 30Hbl MonHuesawuTbl. 1o Bo3-
MOXHOCTU BXOAsLLMe YCTPONCTBA AOMKHbI BXxoaMTb B 3M3 B ogHOM 1 Ton
Xe TOUKe 1 COeanHATLCS OQHUM U TEM Xe 3ambikaTtenem. Ecnu yctporictea
BX0AAT B 3M3 B pasHbIX TOYKaXx, Kaxgoe U3 HUX COeQUHSIETCS C 3aMblka-
TENeM U AaHHblE 3aMblKaTENW COEAMHSIIOTCA Mexay coboi. C aToi Lenbio
PEKOMEHAYETCH MCNOMb30BaTh KOSbLEBOW NMPOBOAHUK.
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Ta6bnuua 8.1 — MMHMManbHas nnowaab NoNepeyHoro ceYeHus
ANA KOMMNOHEHTOB 3a3eMJieHUus

Mnowanb

KoMnoHeHT 3a3emnexus Matepunan | nonepeyHoro

ceyeHusi, Mm?
3ambikaTenu (Meab Unu OLMHKOBaHHasA cTarnb) Cu, Fe 50
- Cu 14
CoenvHWTENbHbIE MPOBOAA OT 3aMblKaTenen K Al 22
cucTeMe 3a3eMIeHNs UM ApyruM 3amblkaTensam Fe 50
Cu 5
CoeavH1TENbHbIE MPOBOAHUKA OT BHYTPEHHUX Al 8
MeTannmMyecknx yCTpoNCTB K 3amblkaTensm Fe 16
CoenHUTENBHbIE NPOBOAHWUKN Kgee | 5
ns OMH Knacc Il Cu 3
Knacc Il 1

I'Ipvlmeanme - ):l,pyroﬂ I/ICI'IOI'Ib3yeMbII7I mMarepuarn OOoJDKeH MMEeTb nnowagb nonepevyHoro
ceveHus, 06ecnelw|Ba|ou4y|o SKBMBaANeHTHOEe COonpoTUBIMEHUE.

YpaBHuBaHve noTeHumanoB MonHum OFIH Bcerma HeobxoaMmo Ha
Bxoge 3M3 ansa o6beanHeHWsT BXOAALWMX NMHUIA, KOTOPble COEOMHEHDbI C
BHYTPEHHVMMW CUCTEMAMM BHYTPU 30H MOSHME3ALUUTLI, C 3aMblKaTENEM.
Mcnonb3oBaHne 06beaUHEHHbBIX UIN PACLUMPEHHBIX 30H MOJTHUE3aLUUThI
MOXET COKpaTUTb YMcrno Heobxogumeix OIMH.

OKpaHMpoBaHHbIE Kabenu nnu coeanHeHHble MeTannuyeckne Kkabenb-
Hble TpyGonpoBoabl, 3a3EMIIEHHBIE HA KaXKAO0W rpaHULE 30HbI MOHME3aLLu-
Tbl, MOTYT MCNOMb30BaTLCA ANst 00beanHeHus Heckonbkux OMNH, Gnunsknx no
CBOEMY YPOBHI0, Unu Ans pacwmperns 3M3 k cneaytoLlen rpaHuue.

Marepwan, pasmepbl 1 YCROBUSI UCMOSNb30BaHUSA KOMMOHEHTOB 3a3eM-
NeHns OOoMKHbI COOTBETCTBOBATDL [3]. MMHMManbHas nnowaab nonepeyvHo-
ro CevyeHus 4nsi KOMAOHEHTOB 3a3eMIeHUs OOJKHA COOTBETCTBOBATh Ta-
6nuue 8.1. KpenneHns ycTaHaBnNnBaTCst B COOTBETCTBUM CO 3HAYEHUSAMU
TOoKa MonHuu [1] M aHanu3om nepepacnpenenexHms Toka [3].

8.3 MarHuTHOe 3KpaHMpoOBaHMe U NPOKNaaKa NMNHUM

MarHutHoe 3KkpaHMpoBaHME MOXET YMEHbLUUTb KaK 3reKTPOMarHuT-
Hoe nome, TaKk W BEAWYMHY BHYTPEHHWX WHAYKTMPOBaHHbIX NepeHanps-
XeHun. CooTBETCTBYIOLLAs NpoKknagka BHYTPEHHUX FIMHUA MOXET Takke
CBECTU K MUHUMYMY BENUYMHY BHYTPEHHWX MHOYKTUPOBAHHbLIX MepeHa-
npsxeHnin. O6e mepbl aphEKTUBHBI AN yCTpaHeHMs NocTosHHoro cbos
BO BHYTPEHHWX CUCTeMax.
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MpocTpaHCTBEHHbIE 3KpaHbl ONPEAEnsoT 3allMLLEHHbIE 30Hbl, KOTO-
pble MOTyT MOKpbIBaTh BCE 34aHNE UMK COOPYXEHWE, UX YacTb, OTAENbHOE
NnoMelLLEeHne NNy NuUb 3arpaxapatoee obopynosaHne. AT0 MOXET ObITb
peLueTka, ChroLWHbIe MeTanIMYeckue SKpaHbl UMW eCTECTBEHHbIE are-
MEHTbI Camoro 34aHus unu coopyxeHus [3]. NpocTpaHCTBEHHbIE 3KpPaHbI
peEKOMEHAYETCA NMPUMEHSTb TaMm, rae OHWM Gonee NpakTUYHbI U NPUrOAHbI
ONs 3aWwuTbl ONpeaeneHHon 30Hbl 34aHUSA U COOPYXXEHUs!, BMECTO UC-
Nnonb30BaHWUsA HEKOTOPbIX OTAENbHbIX YacTel obopyaoBaHusi. YcTaHOBKa
NPOCTPaHCTBEHHbIX 3KPAHOB A0MKHA ObITb NpeayCcMOTPeEHa Ha aTane nna-
HUPOBAaHMS HOBOTO 34aHWs1, COOPY>XEHWUS UM HOBOW BHYTPEHHEN CUCTEMBI.
MepeocHalleHune cyllecTytollero obopyaoBaHUS MOXET MPUBECTU K Bbl-
COKWUM 3aTpaTtam 1 6oMbLLIUM TEXHUYECKUM npobnemMam.

OKpaHMpoOBaHME MOXET OrpaHM4MBaTbCHA MPOBOAKON kabenen n cu-
cTemou 3awmaemMoro obopynoBaHus. C 3TON LieNbio UCNOMb3yHTCA Me-
Tannuyeckne obonoyvku kabenew, 3akpbiTble MeTannmMyeckne kabenbHble
KaHanbl 1 MeTannuyeckme kopryca obopyaoBaHus.

CooTBeTcTBytOLLAst NPOKNaaKka BHYTPEHHMX MUHUA YMEHbLUAET NeTnm
WMHOYKTUBHOCTW U OrpaHU4YMBaET MOSIBIIEHNE BHYTPEHHEIO MepeHanpsixe-
HWUS B 30aHUN UNn CoopyKeHun. Pasmep netnyn MoxeT ObiTb yMEHbLUEH 3a
CYeT Npoknaakun kabenen pagom ¢ eCTECTBEHHBIMU KOMMOHEHTaMM 30aHus
UINN COOPYKEHMSI, KOTOPbIE ObIMW 3a3eMIEHbI, NN 33 CHET CMEXHON Npo-
KNafKN 3MNeKTPUYECKMX U CUTHANbHbLIX IMHWMIA. Mexay NMHUSMU NUTaHus 1
HE3KpaHMPOBAaHHLIMU CUrHANbHBIMWU MTMHUAMU MOXET noTpeboBaTbes He-
KOTOpO€E paccTosiHue Ans n3bexaHns nomex.

OKkpaHMpoBaHUe BHELUHMX MPOBOAHUKOB, BXOAALLMX B 30aHNE UK COOpY-
»KeHue, BKIovaeT B cebs 3alLmnTHbIe 060no4KkM kabenen, 3akpbiTbie MeTanny-
Yyeckne kabenbHble KaHarbl U 6ETOHHLIE kKabemnbHblE KaHarbl C MEXXCETEROW
apmMaTtypoi. OKpaHUPOBaHME BHELLHUX NMHWIA LIernecoobpasHo, HO 3a4acTyto
He onpegensieTca pa3pabotunkom LPMS (mockonbKy OTBETCTBEHHBIM 3a
BHELLHME NNHUM OBbIYHO SIBNSIETCS NpoBanaep CETU SHEProcHabeHNs).

Ha rpannue 3M3 0, n 3M3 1 maTtepuarnsl 1 pasmepb! MarHUTHbIX None
(Hanpumep, peleTyaTblie NPOCTPAHCTBEHHbIE 3KPaHbI, 3aLLMTHbIE 060M0Y-
Kn kabens n kopnyca o6opynoBaHWs) OMKHbI COOTBETCTBOBaTL TpeboBa-
HuUsM [3] AN BO3OyLUHbIX W/MKM BEPTUKamNbHBIX MOMTHUEOTBOAOB.

B cootBeTCcTBUM C [3] onpepeneHne pa3MepoB MarHUTHbIX 9KPaHOB, He
npegHasHavyeHHbIX AN nepeHoca TOKOB MOSIHUK, He 06s3aTeNbHO:

- Ha rpanuue 30H 3M3 1 1 3M3 2 nnn knaccom BbILwe, ecnv cobnoaa-
€TCS 3a30p S MEXAY MarHUTHLIMW 3KpaHaMyn U CUCTEMOW MOSHMUE3aLLMNTHI;

— Ha rpaHuue noboi 30HbI MOMHUE3ALUNUTBI, ECMM KOMMOHEHT pucka
R,, Bbl3BaHHbIVi yaapamn MOMHAU B 30aHMe UMK COOPYXEHWE, He3Haum-
TenbHbIN.
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8.4 CkoopauHUPOBAHHbLIN 3aLUTHLIA OrPaHUYUTESNb
nepeHanpsKeHnmn

3alumTa BHYTPEHHUX CUCTEM OT UMMYIbCHbIX NEPEHANPSKEHNA MOXET
noTpeboBaTb CUCTEMATMYECKOro MOAXO4a, 3aKMHYaloLerocsi B YyCTaHOB-
Ke ckoopavHupoBaHHbIX OlMH ang nuHWA NUTaHUA U CUTHaMBHBIX MUHWNA.
OcHoBHol noaxoa k koopauHnposaHuio OlNMH oguHakoB B 06omx cny4vasix,
HO BBUAY GOMbLIOrO pPa3nuMyms B XapakTepuCcTUKax aneKTPoOHHOW CUCTEMBI
(aHanoroBble Unn UMdpPOBLIE, HA MOCTOSIHHOM WUV MEPEMEHHOM TOKE, Bbl-
COKOWM MINUN HWU3KOW 4acToTbl) NpaBuna no BbIGOPY M YCTAHOBKE CUCTEMBbI
CKOOPAMHMPOBaHHbIX 3aWunTHbIX OMH OTNUYHbLI OT TEX, KOTOPbIE NPUMEHS-
totcst npy Bbloope ONMH Tonbko AN aNeKTPUYECKUX CUCTEM.

B LPMS, ncnonb3yoLen KOHLENUUIO 30H 3alUMTbl OT MOSTHUKN C He-
CKOMbKUMKU 30HamMu MonHuesawmTel (3M3 1, 3M3 2 un knaccom Bebiwwe),
OlH pasmeLLaloT Ha NMHUKM BXOAa B KaXaylo 30HY MOMHuesawmTbl (pu-
CYHOK 8.2).

B LPMS, ucnone3ytowen toneko 3M3 1, OlNH pa3meLuatoT, no kpanHemn
Mepe, Ha NuHuK Bxoda B 3M3 1.

B obownx cnyyasx moryT noHagobutbcst aononHutensHole OlMH, ecnin
pacctosHue mexay pasmereHmem ONMH 1 3awwmwaembiM 060pyLoBaHEM
Cnu1LKoM GonbLuoe.

TpebosaHusa k ncneitaHnsam OFMH. gomkHbI COOTBETCTBOBATL CNEAyto-
LWMM CTaHpoapTaMm:

= [9] — onsa aHepropacnpedennTernbHbIX CUCTEM;

- [10] — anga TenekoMMYHUKaLUUOHHBIX N CUTHarbHbBIX CUCTEM.

Bbibop 1 ycTaHOBKa CKOOPAMHWPOBAHHOW 3alUMTbl OT MepeHanpsbke-
HWU OOIMKHbI COOTBETCTBOBATL:

= [11]1 v [12] — onsa 3awmThl 3HepropacnpeaenmuTenbHbIX CUCTEM;

- [13] — ons 3awWmnThl TENEKOMMYHMKALMOHHBIX U CUrHaNbHbIX CUCTEM.

MHdopmaums 0 MOLLHOCTM UMMYMbCHBLIX MEePeHanpPsbKeHUN, BbI3BaH-
HbIX MOMNMHWEN, Heobxogumasi Anst onpeaeneHus mowHocT OlNMH B pasHbix
TOYKax pasMeLleHns B 34aHUn Unu CoopyxeHuu, npmeegeHa B [1].

9 YnpaBnenue LPMS

[Onsa obecnevyenns achHeKTMBHOM CUCTEMbI 3aLLUTBI C MUHUMAanbHBIMU
3aTpaTamm Heobxoaumo, 4ToObl ee paspaboTka Ans BHYTPEHHUX CUCTEM
OCYLLECTBANACE Ha CTaAWMN NPOEKTMPOBAHUS U 4O CTPOUTENLCTBA 30aHNs
nUnu coopyxeHusi. Takum o6pa3om, CTAHOBSITCSI BO3MOXXHbLIMI ONTUMMU3a-
UUS UCNOMb30BaHNS €CTECTBEHHbLIX KOMMOHEHTOB 3[aHWs UM COOpYKe-
HUS 1 MPUHSATME NyYLLIEro KOMIPOMUCCHOIO PELLEHWUSI B OTHOLLEHWUM CXEMbI
npoBoakmM kaberen 1 pasMmeLleHns o6opyaoBaHMS.
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[ns mogepHu3auun CyLLECTBYHOLLMX 30aHWIA NN COOPYXKEHWI 3aTpaThl
Ha LPMS kak npaBuno BbilLe 3aTpaT Ha HOBbIE 30aHWS U COOPYXEHUSI.
Tem He MeHee ¢ MoMOLLbIO NpaBurbHOro Beibopa 3M3 1 NnpumeHeHus cy-
wecTBylowero obopyaoBaHNs Unn nNyTem ero MOAEPHM3aLUn MOXHO CO-
KpaTuTb 3aTpaThbl.

MpaBunbHas 3alwmTa MOXeT ObITb 0becneveHa, ecnu:

- CyLlecTByeT HopMarnbHas cornacoBaHHasa paboTta mexay akcnepra-
MW, YYacTBYHOLUMMM B CTPOUTENLCTBE 34aHUI, coopyxeHuni n LPMS (Ha-
npumMep, MHXeHepamMu-CTPOUTENSAMU N NHXEHEPaMU-IMNEKTPUKaMK);

— cyllecTByeT nnaH ynpaenenunst LPMS (Tabnuvua 9.1).

LPMS pormkHa noaaepxuBaTtbCs NOCPELACTBOM KOHTPOSSA U TEXHUYECKO-
ro obcnyxueanus. MNMocrne COOTBETCTBYIOLUMX M3MEHEHUI 30AHUSI UMW CO-
OpPYXXEHVSA UNn Mep 3alUmMTbl AOMMKHA NPOBOAMTLCHA HOBas OLIEHKa pucka.

MnaHupoBaHne 1 koopanHMpoBaHue LPMS TpebyeT nnaHa ynpaeneHus
(Tabnuua 9.1), KOTOPbIA HAYMHAETCS C NEPBUYHON OLIEHKWN pyUcKa Ans onpe-
AeneHns Mep 3almTbl, HeoBXoaMMbIX 4151 YMEHbLUEHNS pycka A0 npyemne-
MOro ypoBHSl. [1nsi atoro Heo6xoaMMo OnNpeaenyTe 30HbI MOSTHUE3ALLMTI.

B cooTBeTCTBMM C YPOBHEM MOSIHUE3ALLNTBI U NMPUHUMAEMbIMU Mepa-
MW 3aLLMTbl BLIMOMHAETCA CneyoLee:

- npegycmaTtpuBaeTcsi CUCTEMa 3a3eMIleHus], BKMovawLwas B cebs
COEAMHUTENbHYIO CETb 1 3a3eMMuTENb;

- BHELUHWe MeTannmMyeckne 4actu U BXxogdaLime ycTponcTea coegnHs-
10TCA HanpsMyto NMbo nocpencTBom cooTBeTcTBytoLMX ONMH;

— BHYTPEHHSA CUCTEMA BKIMIOYAETCH B COEQNHUTENBHYIO CETb;

— MOXeT OCYLLEeCTBAATLCA NPOCTPaHCTBEHHOE 3KPAHUPOBaHWE B CO-
YeTaHUW C NPOKNAAKOW TMHUM N IMHNEN 3KPaHMPOBaHUS;

- onpegenaoTca TpeboBaHWA ANA CKOOPAMHUPOBAHHOMO 3aLLMTHOMO
OrH;

— [ONs CYLWEeCTBYHOLLMX 30aHUA U COOPYXEHUI MOryT noTpeboBaTtbcst
KOHKPETHbIE MEpbI.

Mocne 3TOro. COOTHOLUEHWE «3aTpaTa/MpenMyLLEeCTBO» BblIOPaHHbIX
Mep 3aluTbl JOKHO ObITh NEPEOLIEHEHO U ONTUMMU3NPOBAHO C UCMONb30-
BaHWeM NOBTOPHOTO METOAA OLIEHKUN pucka.

KoHTpOnb CMCTEMbI MEp MOMHME3ALMNTbl OT 3NEKTPOMAarHUTHbIX UM-
nyrnbCOB paspsiA0B.MOSTHWW BKITIOYAET NPOBEPKY TEXHUYECKON JOKYMEHTa-
uunn, BUSyaribHbI OCMOTP U UCMbITaTemnbHble M3MepeHus. Ero uenbio aens-
eTcq noaTBepXxaeHue Toro, Yto LPMS cooTBeTCTBYET NPOEKTY, BbINOMHAET
CBOI HEMOCPEACTBEHHYO PYHKUMIO, Ntobas 4ononHUTeNbLHas Mepa 3aLum-
Thbl MPaBUSBHO BKIOYEHA B Hee.

KoHTpornb fomkeH NpoBOAMTLCSA:

- BO Bpems yctaHoBku LPMS;
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- nocne yctaHoBku LPMS;

- Nepuoauyvecky;

- nocne no6oro noeBpexaeHns komnoHeHToB LPMS;

— BO3MOXHO, MOCIe yaapa MOMHUM B 34aHNE U COOPYXEHUE (BbISIBINEH-
HOro C NOMOLLbIO AaTyMKa yaapa MOfHUK, MO ONMCaHMIO OYeBMaua unu ny-
TeM BU3yarnbHOro onpeaeneHns NoBpeXaeHN 30aHNst NN COOPYXXEHUS).

YacTtoTa nepnoguyeckoro KOHTPOIs onpeaensieTcsi C y4eToM xapakre-
PUCTUK MECTHOW OKpYy>KatoLLel cpeaibl (KOppO3nMHBIE NOYBLI 1 paspyLuai-
LMe aTMocdepHbIE YCIOBMS), @ TakkKe TUMa NPUMEHEHHBIX Mep 3aLUMThI.

Mocne ycraHoBkM HoBOM LPMS TexHMYecKyto JOKYMEHTaLMIO NpOBEPSIOT
Ha COOTBETCTBME ONpeaerneHHbIM CTaHaapTaM 1 Ansi NoATBEPXOEHUST LLeNnocT-
HOCTM cMCTEMBI. Takum 06pa3oM, TEXHUYEeCKast BOKYMEHTaLMS MOCTOSIHHO KOp-
PEKTUPYETCS, Hanpumep, nocre noboro n3MeHeHNs unm paclumpenms LPMS.

BusyanbHbin ocMOTp NpoOBOAUTCA AN NOATBEPXKOEHUS TOro, YTO OT-
CYTCTBYIOT OCnabneHHble COEAMHEHUS] U MOBPEXAEHWUS MPOBOAHWKOB U
COeVHEHWI, HX OfiHa 13 YacTel CUCTeMbI He ocnabneHa n3-3a Kopposuu,
OCODEHHO Ha YpOBHE 3eMIN, COeAMHUTENBbHbIE MPOBOAHMKN U 3aLLMTHbIE
obonoykn kabensi He NoBpexaeHbl, OTCYTCTBYHOT JOMOMHEHUS UMK U3Me-
HeHwus1, koTopble NoTpeboBanu Obl fanbHENLLMX Mep 3aLUTbl, OTCYTCTBYIOT
npusHaku nospexaeHus OMNH. 1 nx npobok unu pasbeguHuTenen, obecne-
YeHa COOTBETCTBYIOLLAs NPoKNagka nMHuM, cobntogeHsl 6esonacHsle pac-
CTOSIHMSA 0O NPOCTPAHCTBEHHbIX SKPAHOB:

[nsa yacTen cucTembl 3a3eMfEHMS 1 COEOUHUTENBHOWM CETU, KOTOpPbIe
He BMAHbI NPV NPOBEPKE, AOMKHbLI MPOBOANTLCA U3MEPEHUS ANEKTpUYe-
CKOW HenpepbIBHOCTMW.

[ns ynpolleHuss npouecca HeobXxoAMMO MOArOTOBUTL PYKOBOACTBO
no nposepke. OHO AOMKHO CoAepXaTb AOCTATOYHYK MHGOPMAaLMo, No-
MOrarLLy MHCNEKTOPY B paboTte, Ansi TOro YTOObl BCE BUAbI YCTAHOBKMN U
KOMMOHEHTbI, METOAbI U Pe3yrbTaTbl UCMbITAHUI, KOTOPbIE ObINK 3adUKCK-
pOBaHbl, MOrnK ObITh JOKYMEHTaNbHO NOATBEPXKAEHbI.

Ta6nuua 9.1 — NnaH ynpaBneHus LPMS ansa HOBbIX 34aHWUIA U COOPYXXEHUN U
ANA CyLWeCTBEHHbIX U3MEHEHUIN B X KOHCTPYKLUN NN UCMONb30BaHUU

OT1an Llenb OTBETCTBEHHbIV

MepBuYHbIN OnpenennTb HEO6XOAUMOCTb CUCTEMBI Bnageney,
aHanu3 pucka | Mep 3awwmTbl OT 311EKTPOMArHUTHBIX M-
nynbCOB OT pa3psifoB MonHuu (LEMP).
Ecnu Heobxoammo, BbibpaTbh COOTBET-
cteytowlyto LPMS, ucnonesysa metoq
OLEHKM pUcka
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OkoH4yaHue mabnuybi 9.1

OTan Llenb OTBETCTBEHHbIV
KoHeuHbin CooTHoLLeHWe «3aTpaTa/npubbinb» Ans Bnapeneu
aHanus pucka BbIOpaHHbIX Mep 3aLLMTbl JOMKHO BbITb

ONTUMU3NPOBAHO C NPUMEHEHMEM MNO-
BTOPHOTO METOAa OLIEHKM puCKa.
B kayecTBe pesynbrarta onpegeneHsi:
— YPOBEHb MOIMHNE3aLWUTbI K- Nnapame-
TPbl MOMHUY;
— 3M3 1 ee rpaHuLb
MnaHunpoBaHne Onpegenenne LPMS: Bnageneu;
LPMS — Mepbl NPOCTPAHCTBEHHOTO 3KPAHWUPO- | apXMUTEKTOP;
BaHus; NPOEKTUPOBLLMKN
— coeguHUTENbHbIE CETK; BHYTPEHHUX CU-
— CUCTEMbI 3a3eMIIEHUS; cTewm;
— npoknagka MUHUNU U AIMHUN 3KPaHUPO- | NPOEKTUPOBLLMKHM
BaHus; COOTBETCTBYIOLLENO
— 3KpaHMpOBaHMWE BXOASILLIMX YCTPONCTB; | 06opynoBaHusi
— CKOOPAUHMPOBAHHLIN 3aLnTHbIN OMNMH
Paspabotka O6Lwue cxemMbl 1 onUcaHus. KoHcTpykTopckoe
LPMS MoproTtoBka CAMCKOB AN TeHOAEPOB. Gropo unu aHanor
Moapo6bHbie cxembl - rpadmku ans obo-
pynooBaHusi
YcTaHoBKa KayecTBO ycTaHOBKMW. YCTaHOBLUMK
LPMS, Bkntoyas | JokymeHTauus. LPMS;
KOHTpOIb Bo3MOXHOCTb KOHTPONS HaZ NOAPOGHBI- | KOHCTPYKTOPCKOE
MW CXemamu 6topo;
MHCNEKTOP
YTBEepxaeHue MpoBepka n nogTeepXaeHne JOKyMeH- | ViHcnekTop
LPMS Tamu CTPYKTYpbl CUCTEMbI
Mepuogunuecknin | KoHTponb Hag cooteeTcTBrem LPMS MHcnekTop
KOHTPOIb

MHcnekTop 06s13aH MOAroToBUTb OTYET, KOTOPbLIA MpunaraeTcs K Tex-
HUYECKOW JOKYMEHTaUMM 1 npegbigyimm otyetam o nposepke. OTYET O
NpOBEpPKe OOMKEH cogepxaTb MHpopMaLIMIo, KacatoLLyCS:

— obLero coctosiHua LPMS;

— noBOro OTKMOHEHUSA OT TEXHUYECKON AOKYMEHTaLNK;

- pesynbrara nobbiX BbIMOMHEHHBIX U3MEPEHUIA.

Mocrne npoBepky# BCE OTMEYEHHblE HEAOCTaTKW OOMKHbI ObiTb He3a-
MeOJIMTENbHO YCTPaHeHbl, @ TEXHUYeCcKasa JOKYMEHTauus, npu Heobxoau-
MOCTW, OOMKHA ObITb OTKOPPEKTUpPOBaHa.
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10 MonHue3awmTa B oTAENbHbIX CNy4asax

10.1 NMocTpoeHue 30HbI 3aLUThbI

B cuny TOoro 4to paspsigHble HanpsKeHUsi BO3JYLIHbIX NMPOMEXYTKOB,
OCOOEHHO NP PACCTOSAHUAX B AECSATKN METPOB, UMEIOT 3HAYUTENBHbIE CTa-
TUCTMYECKMEe pa3bpochkl, MONTHMEOTBOALI OOecneunBaloT 3alumMTy o0b6bekTa
NALWb C HEKOTOPOW CTEMNEHbIO BEPOSATHOCTMU.

30HOW 3aWnTbl OAMHOYHOTO CTEPXKHEBOIO MOSIHMEOTBOAA BbICOTOM h
AIBMNAETCA KPYrOBOW KOHYC BbICOTOM h <h, BEpLuMHa KOTOPOro CoBMagaeT ¢
BEpPTMKanbHOM OCbl0 MOMNHMeoTBoAa. Pasamepbl 30HbI onpeaensitoTcs ABYMS
napameTpamu — BbICOTOW KOHyca h, i paanyCom KOHyCa Ha YPOBHE 3eMIIU 1.
30Ha 3almMTbl OAMHOYHOrO MOMNHWeoTBoAA NpuBedeHa Ha pucyHke 10.1.

[nsa monHueoTBoAoB BbicOTOM A0 30 M 30HY 3aLuThl MONIHMEOTBOAA C
[OCTaTOYHOM CTENEHBIO HAAEXHOCTN MOXHO paccunTatb No dopmMyne

=0 A(h-h) (10.1)

1+h—X
h

roe h — BbicoTa MONHMEOoTBOAA;

r, — PaAuyc 30HbI 3aLUMThI Ha BbiCOTeE h,;

h, — paccmatpuBaemblil ypoBEHb Haf MOBEPXHOCTLIO 3eMITU (MITN BbICO-
Ta 3awmaemoro obbekTa).

MeToa ynpoLLEHHOro NOCTPOEHNS 30HbI 3aLUThl MOSTHMEOTBOAA BbICO-
Ton o 30 m npuBedeHa Ha pucyHke 10.2. MeTtog MoxeT GbITb NCMNONL30-
BaH Npu HeOBXOAMMOCTM BbICTPOro pacyeTa.

YT1006bI ObITb 3aLUULLEHHBIM OT NPAMbLIX YAAapOB MOMHUK, OBBLEKT AoN-
)KEH MONHOCTBIO HAXOAUTBLCSI BHYTPU KOHYCOOOPa3HOro NpOCTpPaHCTBa, KO-
Topoe NpeacTaBnseT coboi 30Ha 3aLLUTbl MONTHMEOTBOAA.

O dekTMBHOCTL MONHMEOTBOAOB BbicoTOM Gonee 30 M cHwxaeTcs,
TaK Kak npu 3TOM. BbICOTa OPUEHTUPOBKN MOSTHUN NPUHUMAETCS NOCTOSH-
HOMW, YTO HE COOTBETCTBYET AENCTBUTENBHOCTU.

ZNSZNTZNZN\)

PucyHok 10.1 — 3oHa 3alMTbl OAMHOYHOIO CTEPXXHEBOIO MOJTHMEOTBOAA
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0,2h

0,75h

0,75h

1,5h

AN 30Ha 3aWnThI

PucyHok 10.2 — MNocTpoeHune 30HbI 3alUUTEI CTEPXKHEBOIO MONTHMEOTBOAA
yNpoLLeHHbIM METOAOM

B Ttabnuue 10.1 npuBeaeHbl pacyeTHble hopMynbl ANs onpeaeneHns
30HbI 3aLNTbI OAMHOYHOTO CTEPXXHEBOFO MOSTHUEOTBOAA BbICOTON A0 150 M
C YY4ETOM HaAEXHOCTU 3aLUMTHI.

CraHpgapTHble 30HbI 3alMTbl OQMHOYHONO TPOCOBOMO MOMHMEOTBOAA
BbICOTOW h orpaHu4eHbl CUMMETPUYHBIMY ABYXCKaTHbIMU NMOBEPXHOCTAMMU,
obpasylowumn B BePTUKaNbHOM CE4EHUN paBHOOEOPEHHbIV TPEYronbHUK
C BEpLUMHOW Ha BbicoTe h <h 1 oCHOBaH1em Ha ypoBHe 3emMnn 2 1.

Ta6nuua 10.1 — PacyeTHble hopMynbl AnsA onpeaeneHns 30HbI 3aWmUThbl
OAMHOYHOrO CTepPXHEeBOro MonHueoTBoAA

Hapex- BbicoTa
HOCTb 3a- | MonHMeoTBoAa |- BeicoTta koHyca hj, m Papuyc koHyca ry, m
Wbl P, h, m
Ot 0 po 100 0,85h 1,2h
o9 Ot 100 go 150 0,85h [1,2-1073(h—100)]h
O10 go 30 0,8h 0,8h
0,99 Ot 30 go 100 0,8h [0,8-1,43 x 103(h-30)]h
Ot 100 oo 150 [0,8—103(h—100)]h 0,7h
OT1 0 go 30 0,7h 0,6h
0,999 Ot 30 oo 100 |[0,7-7,14 x 103(h-30)]h | [0,6—1,43 x 10°(h—30)]h

Ot 100 oo 150

[0,65-10-3(h—=100)]h

[0,5-2 x 10-3(h—100)]h
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PucyHok 10.3 — 3oHa 3awMThl 0OQMHOYHOro TPOCOBOFO MOJIHMEOTBOAA

30Ha 3awWwuThl OAMHOYHOTO TPOCOBOrO MOJIHMEOTBOA4A NMpUBEAEHa Ha
pucyHke 10.3.

B 1abnuue 10.2 npuBeaeHbl pacyeTHble OPMyribl 30H 3aLUUTbl O0au-
HOYHOro TPOCOBOIo MOfHMEOoTBoAa BbicoTon Ao 150 M. MNoa h noHumaeTca
MUHUManbHasa BbiCOTa TpOca Hag ypoBHEM 3eMnu (C y4eToM npoBeca).

MonywmpuHa r, 30HbI 3aLLWThl TPEByeMon HageXHOCTW Ha BbicoTe h oT
NMOBEPXHOCTU 3EMNN ONpPeensieTcsi BblpaXXeHUeM

- @ . (10.2)
0

Mpu HeobXxoAMMOCTM paclUMpUTh 3aLLmLLaeMbl 06beM K TopLiaM 30HbI
3aLmMTbl COBCTBEHHO TPOCOBOrO MOJTHMEOTBOAA MOryT [00aBNATLCS 30HbI
3aLLUMTbl HECYLLIMX OMNOP, KOTOPBIE PAcCYMTBIBAKOTCS No POpMynam OgUHOY-
HbIX CTEPXKHEBbLIX MOJTHNEOTBOAOB B COOTBETCTBMM C Tabnuuen 10.2.

Ta6bnuua 10.2 — PacueT 30HbI 3aWMTbl OAUHOYHOIO TPOCOBOIO
MOJHMeoTBoAa BbicoTon Ao 150 m

BeicoTa
HapexHocTb BbicoTa Pagunyc
MornHueoTBoAa
sawmTel P, h m KoHyca h,, M KOHyca r, M
0,9 OT1 0 go 150 0,87h 1,5h
0,99 O1 0 [0 30 0,8h 0,95h
Ot 30 o 100 0,8h [0,95-7,14%1073(h—30)]h
Ot 100 go 150 0,8h [0,9-10"3(h—100)]h
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OkoH4yaHue mabnuybi 10.2

BricoTta
HapexHocTb BbicoTa Paguyc
MoInHMeoTBoAa
3awmTbl P, h m KoHyca h;, m KOHyca ry, M
0,999 Ot 0030 0,7h 0,7h

OT30 80 100 |[0,75-4,28x103(h-30)]h | [0,7-1,43%x1073(h-30)]h

OT100 a0 150 | [0,72-103(h—100)]h [0,6-107*(h—100)]h

CTepxHeBOW MOMHWEOTBOA CYMTaeTcs ABOWHbIM, KOFAa paccTosiHne
Mexay CTepXHeBbIMU MOMHMeOTBoAaMM L He npeBbilLaeT npeaensHoNn Be-
nuumnHbl L. B npoTuBHOM criyvae oba MOnHUEOoTBOa paccMaTpuBaroTes
KaK OAVHOYHbIE.

KoHdurypauus BepTrkanbHbIX U FOPU30HTaNbHBLIX CEYEHWIA 30H 3aLLu-
Tbl ABOMHOIO CTEPXXHEBOIrO MOJHMEOTBOAA (BbICOTOM h u paccTosiHuem L
Mexay MOnHMeoTBo4aMu) npencrtaBneHa Ha pucyHke 10.4. MNocTpoeHune
BHELLHWNX 0bnacTen 30H ABOMHOIO MOMTHUEOTBOAA (NMONMYyKOHYCOB C rabapu-
Tamu h, r,) Npou3BoOANTCS B COOTBETCTBMM C chopmynamu Tabnmubl 10.1.

Pasmepbl BHyTpeHHMX obriacTen onpegenstotca napameTtpamu hyn he,
nepBbIi U3 KOTOPbLIX 3a4aeT MaKCUMarbHYO BbICOTY 30HbI HENMOCPEACTBEH-
HO Y MOSTHMEOTBOAA, @ BTOPOW — MUHMMArbHYIO BbICOTY 30HbI MOCepeanHe
Mexay MonHueoTBoaamu. MNpu paccTosHUM Mexay MoriHueoTBoaamu LsL
rpaHula 3oHbl He umeet nposeca (h.= h ). Ona pacctoaHun L <L 2L __
BbICOTa h_onpeaenaeTcs no BblpaXeHuno

= ‘Lmax — L .
¢ I-max - LC

X

(10.3)

Al By
- L B-B
rXZ ./\ /K __________ A_A
ST A A
= My < <
hy,
oxg
lo

PucyHok 10.4 — 3oHa 3awMThbl ABOMHOIO CTEP)XXHEBOro MOnHueoTBoAa
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Bxogsuiue B Hero npefenbHble pacCTOSHNUS BbIMUCTISAIOTCS Mo hopMy-
nam Tabnuupl 10.3.

Ta6bnuua 10.3 — PopMysbl pacyeTa 30HbI 3aLWUTbI ABOWHOIO CTEPXKHEBOIO

MoOfiHMeoTBOAa
HapexHocTb Boicora
saumTsI P, MOﬂH??;TBOﬂa LM L,m
OT0 10 30 5,75h 2,5h
0,9 OT130 go 100 | [5,75-3,57 x 1073(h—-30)]h 2,5h
Ot 100 po 150 5,5h 2,5h
OT10 po 30 4,75h 2,25h
0,99 Ot 30 go 100 | [4,75-3,57 x 103(h—30)]h | [2,25-0,0107(h-30)]h
Ot 100 po 150 4,5h 1,5h
OT0 10 30 4,25h 2,25h
0,999 OT130 no 100 | [4,25-3,57 x 10:3(h-30)]h | [2,25-0,0107(h-30)]h
Ot 100 po 150 4h 1,5h

TpoCoBbI MONHNEOTBOA, CYNTAETCH OBOWHBLIM, KOrAa pacCTOsiHNE MeX-
4y TPOCaMU He NMpeBbILIaET NPeAesibHON BENMYmMHbI L, B MPOTUBHOM Crly-
Yae oba MOnNHMEeOTBOOA paccMaTpMBalOTCA Kak oguHodHble. KoHdurypa-
LS BEPTUKAnbHbIX U TOPUSOHTArbHbIX CeY4eHU CTaHAAPTHbLIX 30H 3aLUUThI
[OBOMHOrO TPOCOBOro MOSHMEOTBOAA (BbICOTOM h M paccTosHueM Mexay
Tpocamu L) npeacrasneHa Ha pucyHke 10.5.

MocTpoeHne BHelHMX obnacten 30H (OBYX OAHOCKaTHbLIX MOBEPXHO-
cTen ¢ rabaputamu h, ro) npounssoguTtcs no dopmynam Tabnuupsl 10.1 ans
OOUHOYHBIX TPOCOBBIX MONTHNEOTBOOB.

Pasmepbl BHyTpeHHUX obnacTen onpefenaiotca napametpamu h u h,
nepBbl M3 KOTOPbIX 3adaeT MakCUMarnbHYH0 BbICOTY HEMOCPEACTBEHHO Y
TPOCOB, @ BTOPON — MUHMMarbHYIO BbICOTY 30HbI MOcCeEpeanHe Mexay Tpo-
camu. MNpu‘paccTosHum Mexay Tpocamm L < L, rpaHmua 30HbI He uMeeT
nposeca (h, = h ). Ans pacctosHun L, <L =L __ BbicoTa h_ onpenenserca
Mo BbIPpaXEHNIO

L...—L

h, =-—mex— =
L ax_Lc

m

hy: (10.4)

Bxoaswue B coopmyny 10.4 npegensHele pacctosHua L v L. Bblumc-
nsoTesa no oopmynam Tabnuusl 10.4.

120



TKM 336-2011

01
hl)
ho |
.h!

PN

gt lex

Pl

PucyHok 10.5 — 3oHa 3awMTbl ABOMHOIO TPOCOBOro MOMHUeoTBOAA

[nvHa ropn3oHTanLHOro CeHeHNs 30HbI 3aLUTLl Ha BoicoTe h onpene-
nsaertcs no doopmynam

1, =L/2 npu h, <h,, (10.5)
L(h, =hy)

L, =—=L" X npu O<h <h, 10.6
2 1) (109)

[nsa paclumpenuns 3alymaemoro o6bema Ha 30Hy ABOMHOIO TPOCOBOIO
MOMHUEOTBOAA MOXET ObITb MOMNOXEHa 30Ha 3aLUMThl OMOpP, HECYLLUMX TPO-
Cbl, KOTOpas CTPOWUTCS Kak 30Ha ABONHOrO CTEPXHEBOr0 MOMNHWEOoTBOAA,
ecnn paccTtosiHne L mexay onopamy MeHblUe BbIMMCIEHHOrO No opmy-
nam Tabnuubl 10.4. B npoTMBHOM Cryyae onopbl A0MKHbLI paccmaTpusaTh-
€Sl KaK OAUHOYHbIE CTEPXXHEBbLIE MONTHMEOTBOARI.

Ta6bnuua 10.4 — PacyeT napaMeTpoOB 30HbI 3alWUTbl ABONHOIO TPOCOBOIO

MOJIHMeoTBOAA
BbicoTa
HapexHoctb
MOHMeoTBoaa L .m L,m
sawmTsl P, h max c
0,9 OT1 0 po 150 6h 3h
Ot 0 [0 30 5h 2,5h
0,99 Ot 30 go 100 5h [2,5-7,14 x 1073(h—30)]h
Ot 100 go 150 [5-5 x 10%(h—100)]h [2-5 x 103(h—100)]h
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OkoHyaHue ma6bnuubi 10.4

BbicoTa
HapexHocTb
MOIHMeoTBoAa L ™ L,m
sawmel P, h max °
Ot 0 po 30 4,75h 2,25h
0,999 Ot 30 go 100 | [4,75-3,57 x 103(h—30)]h | [2,25-3,5 x 103(h—30)]h
OT1100 o 150 | [4,5-5 x 103(h—100)]h [2-5 x 10%(h—100)]h

10.2 3awmTa aneKTpuUYeckux kabenbHbIX IMHUA Nepeaayn,
MarucTpasibHoM U BHYTPMU30OHOBbLIX CeTel CBA3MU

Ha BHOBb NpoeKTUpyeMbIx KabGemnbHbIX AUHUSX CBSI3W 3alUUTHbIE Me-
ponpuaTua creagyet npegycMaTtpuBatb B 00si3aTENbHOM MOPSiAKE Ha Tex
yyacTkax, rge BEpOSiTHOE YMCO OMacHbIX yOapOB MOMHUM (BeposiTHast
NAOTHOCTb MOBPEXAEHWI) B Kabensx NpeBbIlWaeT A0NYyCTUMOE YMCIO, YKa-
3aHHoe B Tabnuue 10.5.

Ta6nuua 10.5 — flonycTMoe 4ncrno onacHbIX yaapos MortHuu Ha 100 kv
Tpacchl B roa Ans onTuYeckux kabenen cBasu

Mpwn yaenbHom
COMPOTMBIIEHUN IPyHTa

Mpw yaensHom

HasHaueHune kabens CONpOTUBNEHUN TPYHTA

6onee 500 Om'm

meHee 500 Om-m

Kabenu marnctpanbHoi
ceTu cBs3N

0,1

0,2

Kabenu BHyTpr30oHOBOM
CETM CBS3M

0,3

0,5

Mpu NpoekTMpoBaHMM ONTUYECKMX NMUHWUIA Nepedady npegycmartpusa-
€TCs UCrnonb3oBaHne Kabenen, MMELoLLIMX KAaTeropmio N0 MOMHUECTONKOCTH
He HWXe npuBeaeHHbIX B Tabnuue 10.6. B aTom cnyyae npu npoknagke
kabenen Ha OTKPbITOM MECTHOCTU 3alUMTHbIE MePbl MPUMEHSAIOTCS KpanHe
penKo, TOfbKO B PalioHax C BbICOKUM yAerNbHbIM COMNPOTUBIIEHUEM FPYHTa
1 NOBbILEHHOW rPO30BOW AEATENBbHOCTLIO.

Ha cyuwiecTByroLWmMX oNnTUYECKUX KabenbHbIX NIMHUSX 3alUTHBIE MepOo-
NPUSITUS OCYLLECTBMSIOTCA Ha Tex yvacTkax, e Npou3oLLnM NoBpexae-
HWSA OT YAapOoB MOMHUW, U OOIMKHLI OXBaTbiBaTh Mrowanbs He MeHee 100 m
B KXyt CTOpPOHY OT MecTa nospexaeHusi. B aTux cnyyasx Heobxoanmo
npeaycMoTpeTb MPOKNaAKy 3aLUMTHBLIX MPOBOAOB.
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Ta6bnuua 10.6 — PekomeHayemble KaTeropum nNo MOSIHUECTOMKOCTHU
ONTUYECKUX KabenbHbIX NMTUHUMA

[nsa marnctpaneHou | [ins BHYTpU3oHOBON
CETU CBA3MN CEeTU CBA3N

PaiioHbl

C yAaenbHbIM CONpoTUBNEHNEM

rpyHTa 4o 1000 OM:m =i -V

C yAaenbHbIM CcoONpoTUBNEHNEM

rpyHTa 6Gonee 1000 Om-m L1 =l

10.3 MonHuesawmTa BO3AyLWHbIX NTIMHUNA AneKkTponepeaauu (BJ1)
HanpsikeHuem 110-750 kB oT npsAMbIX yaapoB MOMHUMU

Mokasatenem rposoynopHocTu BJl aBnfeTca uMcno ee OTKMNOYEHUIN
npv ygape monHuu. B akcnnyatauuu B 3aBUCUMOCTM OT paccMmaTtpuBaemMon
3a4a4m MOryT UCMONb30BaTHLCS:

— yAenbHOe YMCNo OTKMIOYEHUA NpU yaape MOMHUM N, pacCcuuTaH-
Hoe Ha 100 km 1 100 rpo30BLIX YacoB B rof. JTOT nokasatenb 06bI4HO
npYMeHseTCca Ans CpaBHEHWUs nokasaTenen rposoynopHoctu BJIl, pasnu-
YalLWwmUxXcsa No KOHCTPYKTUBHOMY MCMOSTHEHUIO M KIaccy HOMWHAarbHOro
HanpsKeHus;

= YAEnbHOEe YMCNO OTKMIOYEeHU npu yaape monHum n' Ha 100 km u
OOMH rof aKcnnyartauuu. JTOT nokasaTenb yaobeH Ansd conocTaBneHus
rposoynopHocTu BJ1 B ogHoM aHeprocucTeme;

— abconoTHoe Yucrio OTKMYeHW npu ygape monHun N, paccuu-
TaHHOe Ha hakTnyeckyr anvHy Bl (L) n daktuyeckyto MHTEHCUBHOCTb
rpoO30BOV AEATENBHOCTU, TO ECTb YMCIO OTKMOYEHWUI NPW yaape MOMHUK
3a aHanuMaupyembli Nepvod, OTHECEHHOE K MPOAOIKUTENLHOCTU 3TOro
nepuoga B rogax. JaHHbIN nokasaTenb HeobxoamMm npu Belbope CpeacTs
MOMHUE3aLLUTBI U COMOCTaBIEHNN PACHETHBIX U AKCMIyaTaUMOHHbIX NO-
KasaTernemn rpo3oynopHOCTHU.

Ha BJl, 3awuiueHHOn TpocoM, BO3MOXHbI OTKMOYEHUS U3-3a yOapoB
MOMnHUKM B omopy (N, ) unn Tpoc (nTp) 1 MpopbiBa MOJSTHUM Ha NPOBOA (nnp).
Mpu yoape B onopy NosiBNSOTCS 06paTHbIE NEPEKPLITUS NIMHENHON n3ons-
Lunn 13-3a nepeHanpsiXkeHun, BO3HMKaOLWLMX NPy NPOTEKAHMN TOKa MOMHUK
no onope. o nocrneacTBMAM AN U30MALUN K STOW KaTeropum OTHOCSTCSA
Takke yaapbl B npuneratpoLue K onope yvyacTku Tpoca.

Mpu ygape MonHWu B TpOC B CepefuHe nporieTa BO3HMKAKT nepeHa-
NPsSDKEHUsE. TPOC—NpoBoA U nocrie npobera No nNpornety M CTeKkaHusl Toka
MOIMHUM NO OMOpPE — Ha JIMHENHON U30NSALUN.
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B OKPECTHOCTU
JNNHUN

Ynap
B NpOBOA,

1 — yaap MornHuM B NPOBOZA C NOCNEeRyoLLMM NepekpbITuEM C NpoBoaa
Ha onopy unu Mexay NpoBoAaMu;
2 — yaap MOfHUM B BEPLLMHY OMOPbI C NOCMNEAYOLMM NepeKpbiTUEM C OMopbI
Ha NpoBOA;
3 — yaap MonHuM B NpOMET Tpoca C nocrneyLmMm NePEKPLITUEM C Tpoca
Ha NPOBOA UMK Ha 3eMIH;
4 — ynap monHum B6nusm BJ1, conpoBoxaatoLmiics nosiBfieHnem
nepekpbITUA BCNEACTBNE UHOYKTUPOBAHHbIX NEpPEeHanpsiKeHnin

PucyHok 10.6 — PacyeTHble cny4yan nopaxeHus MOSTHUEN JIMHUM C TPOCaMu

PaccTosiHne mexay TpocoMm M NpOBOAOM B cepeduHe nponeTta Hop-
mMupyeTca YD no ycrnoBusaM MOMHME3aLmTbl B 3aBUCUMOCTU OT AfMWHbI
nporneTa: 4O W/ Mocie Npuxoga B TOYUKY yAapa BOMHbI NepeHanpsKeHun,
OTPaXEHHOWN OT ONOPbI € NPOTMBOMOMOXHBIM 3HAKOM, HAaMPs>KEHNe Ha BO3-
AYWHOM NPOMEXYTKE He JOIMKHO AOCTUYb ero MPOBMBHOIO 3HAYEHNS.

KpuTuyeckne 3HaYeHns Toka MOMHWM, NPUBOASALLME K MEpPeKpbITUIo
NIVHEHOW M30MALUMW, NPY NPOpPbIBaX MOMHUM Ha NPOBOAA HEBENUKN: U30-
nauus BJ1 110-330 kB nepekpbiBaeTcs npy amnnmTyge Toka MOfHUK OT 3
0o 10 kA v Bbilwe, ang nsonsauum BJ1 750 kB onaceH Tok monHum ot 15 oo
35 KA. MpakTnyeckn Kaxabii yaap monHum B nposog BJ1 110 kB Bbi3biBaeT
nepekpbiTne n3onaummn, onacHoim anga BI1 750 kB asnsetcsa 30-40 % pas-
psAoB MOMHUK. Beicokas umnynbcHas NpoYHocTb ndonsaummn Bl 750 kB He
obecneunBaeT nx rpo3oynopHOCTY NPU NPOPbLIBE MOSTHUM Ha NMPOBOA.
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a — ynpoLeHHas 3KBMBanNeHTHas CXxema;
6 — rpaduK HaNpPsHKeHUs Ha TPOCe MPW yaape MOSHWUK B TPOC
B CepeduHe nponeta

PucyHok 10.7 — YnpolyeHHasi 3KBUBaneHTHasA cxema v rpacdmk HanpskeHUs
Ha Tpoce Npu yaape MOMTHUU B TPOC B cepeAunHe nponeta

O6paTHble NepeKpbITUSE BO3HUKAKT NpW 3Ha4MTENbHO Gonbluen am-
nnuTyge Toka MonHuu. MNpu yganeHun To4kvM yaapa MOSIHUMKM OT Onopbl K
cepeavHe nporeta BepOATHOCTb 06paTHOrO NepekpbITUS YMEHbLUAEeTCs
13-3a pacnpeneneHnsi Toka MOMHUU Mexay ABYMsi Ornopamu, CHUXEHUSI
KPYTU3HbI TOKA 3a CYET NMOTEPb HA MMMYIbCHYIO KOPOHY.

BeposiTHOCTb NpopbiBa MOMHMKU Ha NPOBOAA 3aBMCUT OT Yucna u pac-
NONoXeHUs1 TPOCOB OTHOCMTENBHO MPOBOAOB (yrna 3aliMTbl O U NPeBbl-
LLeHWsA Tpoca Haj NpoBOAIOM Ah) 1 BbICOTbI onopbl h . A deEKTUBHOCTL
TPOCOBOW 3aLUMThI OT MPOPLIBOB BO3pacTaeT C yMeHblueHeM h v yrma a
1 c yBenmyeHnem Ah.

Mepexon K oTpyuaTenbHbIM 3aLUMTHBIM YrriaMm o, CMeLLeHe TPOCoB 3a
npeaenbl pacrnofnoXeHUs MPOBOAOB CyLLECTBEHHO CHWXAaKT BEPOSTHOCTb
npopbiBa MOMHWKU CBEPXY Ha cpedHui nposoA. OnTrMansHOM ABNSETCS Be-
nmuunHa a =20°-30°. Ha pucyHke 10.7 npuBeAeHbl 3KB1BanNeHTHasa cxema npu
yaape MOMHUK B TPOC 1 CryYan rpo3oBOro NOPaXKEHWS IMHUW C TPOCOM.

Ha ‘BeposiTHOCTb 06paTHOro NepekpbITUS N30MALUK BIUSAIOT crieayto-
LWme napameTpsbi:

- UMMyMbCHas MPOYHOCTb M30MAUUM, 3aBUCALLAS OT Knacca HOMU-
HanbHOro HanpskeHus BJT;

— TR pa3mepbl ONopbI: C yBEMUYEHNEM BbICOTbI ONMOPbLI BO3pacTaeT
€e MopaxaeMocTb pa3psifamy MOSTHUM U UHAYKTUBHOCTb; OAHOCTOEYHbIE
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Onopbl UMEKT BONbLUYI UHAYKTMBHOCTb, YeM MOpTasibHbIE UM OMNopbl C
OTTSHKKaMU;

- TpocoBas 3almTa: NoABecka Tpoca 3a CYET IMNEKTPUYECKONO 3Kpa-
HUPOBAHMS CHWXAET Pa3HOCTb MOTEHLUMAroB Ha JNIMHENHOW M30NSUMK U
YMEHbLLAET A0 TOKa MOIHMMW, CTEKALOLLIEro Mo onope, YTo cnocobceTByeT
CHWXKEHUIO NafeHWs1 HAaNPsPKEHUS! HA UHAYKTUBHOCTY U CONPOTUBNEHNM 3a-
3eMIEeHUN ornopsbl;

— COMpOTUBIEHME 3a3EMIIEHNSI OMOPbl: YMEHbLUEHWE COMpOoTUBIE-
HUSA 3a3emneHns R, NPMBOOMT K CHUXKEHUIO NepeHanpsikeHnn Ha 13ons-
ummn BJ1. Hanbonee ecTkme TpeboBaHusa crneayet npeabaenath K R, Ans
BJ1 110 kB, BbINOMAHAEMbIX Ha8 OOHOCTOEYHbBIX ONOPax N NMELLNX HEBbLICO-
KYt0 MMMNYNbCHYO NPOYHOCTb M30MsLMK.

Mpy cTekaHun TOka MOSHUU NMPOUCXOAUT U3MEHEHWME 3HAYEHUS CO-
NPOTMBMEHNS 3a3EMIEHNS MO CPaBHEHUIO .C M3MEPEHHBIM Ha 4acToTe
50 Ny BcnencTBMe HENUHEWHOro YAENbHOro COMPOTMBIEHUS FPyHTa Mpu
UMMNYNbCHOM BO34EWCTBMU, Mpouecca MCKpoobpasoBaHnsl Npy CTEKaAHWU
TOKa, npvBoAsALWEero K npoboto rpyHTa B NPUINEKTPOAHOWN 30HE, a Takke
WHOYKTUBHOCTU M €MKOCTU 3a3eMSoLLero KoHTypa.

CteneHb BNnaHWA achdekTa nckpoobpasoBaHns Ha NokasaTenu rpo-
30YMOPHOCTM 3aBUCAT OT 3ANEKTPOPUINYECKNX XapaKTEPUCTUK rpyHTa
W KOHCTPYKLMM 3a3eMNUTENS: BO BMAXHbIX MMUHUCTbLIX FPYHTax, MMeto-
LWKUX 3HAYUTENBHYH HENMUHENHOCTb, CHUXXEHME COMPOTUBMNEHUS 3a3eM-
neHnst MoxeT 6bITb U 6e3 NCKpooBbpasoBaHNst NCKPOBOWM 30HbI; B CyXMX
necyaHbIX rpyHTax cHuxeHve R, Byaer npoucxoauts 3a cHeT npobos
rpyHTa n o6pa3oBaHUs UCKPOBOW 30HbI; B MII0OX0O NPOBOASALLMX FPYHTax
WHTEHCUBHOCTb UCKPOODOpa3oBaHUSA Bo3pacTaeT, HO Npu KUCMNonb3oBa-
HUN B HUX NPOTSHKEHHbIX 3a3eMnMTeNnen oHo GyaeT KOMMNeHcUpoBaTb-
cs yBenuuyeHnem R, n3-3a ero nHOyKTMBHOCTU, 4N COCPEAOTOUEHHbIX
3asemMnuTenen HeobxoAUMO CUYMTATbCS C €MKOCTbI0 3a3eMISAKLLEero
KOHTYypa.

BJ1 HanpskeHnuem 110 kB BcrneocteBmne HU3KOWM MMMYIbCHOM NPOYHOCTH
TNIMHEHOW U30NALUN UMEIOT HEBBICOKYH rPO30YNOPHOCTL: NpY yaape Mor-
HWUM B onopy obpaTHoe nNepekpbiTue ByaeT NPOMUCXOANTL YXKe Npu Hebonb-
LUMX 3HAYEHUSAX UMMAYIBCHOMO ToKa 6e3 MHTEHCMBHOIO MCKPOOOpa3oBaHus
BOKPYr 3a3seMnuTens, T.e. Npu UMNynbCcHOM R;, Mano otnuuatoliemcs ot
cTaumoHapHoro. MNMoatomy Hanbonee addekTnBHBIM AnA atux Bl 6yoyT
MEepOonpuATUS. MO CHWkeHMo R, npu vactote 50 Iu.

BJ1 220-330 kB vmetoT Gornee BbICOKYH FpO30yNOPHOCTb, a Aons OT-
KMNoYeHuiA oT 0bpaTHbIX NepekpbiTUiA Ha aTux BJ1 npesbilwaeT gonto oT-
KrMO4YeHWIA oT NpopbIBOB. Pa3Butre nckposon 30Hbl y Takmnx BI1 6yget npo-
UCXOAMTb ellle A0 NepekpbITUS U3oNsauumn, Mo3ToOMy AN HUX HeobxoanMo
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Gonee TouHo onpegenutb R, Ha yacToTte 50 U, a TaKKe yunTbIBATL UC-
KpoobpasoBaHune B rpyHTe.

KoHcTpykTuBHbIE 0cobeHHocTH BJ1 750 kB, BbicOKas nMnynbcHas npoy-
HOCTb MIMHENHOW 130MsALUMKN, NopTanbHble onopbl, ABa Tpoca, HebonbLuve
3HaveHusa R, npu vactote 50 'y obecne4nBaroT BbICOKYHO IPO30YNOPHOCTb
npv ygape MorHuv B onopy 6e3 BO3HUKHOBEHUS MHTEHCMBHOW MCKPOBOM
30Hbl. [1oaTOMY AN pacyeta rpo3oynoOPHOCTU MOXHO MOMb30BaTLCH 3HA-
YyeHunem R, npu yactore 50 'u.

C y4yeToM W3NOXEHHOro MPUMEHEHWEe WU3MEepUTENbHOro KoMmrnekca
ANs onpeaeneHns MMMyrbCHOro CONPOTUBIIEHUS KOHTYPOB 3a3eMieHus
«MK-1» He umeeT npakTM4ecKkoro 3HaveHus, Tak kak Ha BJT 110 kB n 750
kB B 3TOM HeT HeobxoammocTtu, a ans BJ1 220-330 kB Heobxoanm nepe-
CYeT U3MEPEHHOro CONpoTHBREHUs No.chopmyne

R, =Rya* Ky, (10.7)
roe R, — UMNynbCHOE CONPOTUBREHNE KOHTYPa 3a3eMIIeHUs;

R,., — U3MepeHHOe 3Ha4eHne KOHTYpa 3a3eMneHns;

Zk]

K, — KoathdmumMeHT nepecyeTa.

- 1500-/S , (10.8)
"\ L(p+320)(1, +45)

roe S — nnowaab 3a3eMnuTens;

P — yaenbHoe conpoTuBreHue rpyHTa, OM-m;

l,, — TOK MOMHWK, NP KOTOPOM Ha4MHaeTca NckpoobpasosaHue (3Ta Be-
NMYnHa HeonpeaeneHHas).

Mpubop «MK-1» B Pecnybnuke Benapycb He aTtTecToBaH.

ABcontoTHoe [ONYCTUMOE YUCIIO OTKIIOYEHN OT YAapoB MONHMN N,
BJ1 no ycnoButo MOMHOro McHepnaHis KOMMYTaLMOHHOTO pecypca BbIKITO-
YyaTensi B MeXPEMOHTHbIV nepuog paccunTbiBaeTcs no dopmyrne

Ngor=No =K,

- T K , (10.9)

AnB )

rae N, — oonyctumoe 6e3 peMOoHTa BbIKIHOYaTENA KOMMYECTBO OTKITHO-
YeHUI HOMUHANBLHOIO TOKa KOPOTKOMO 3aMblKaHUS;

TnID — cpeaHsas NepuoanYHOCTL NIaHOBOO KanuTaribHOr0 PEMOHTA BbIKITH0-
yatenen (Npy OTCYTCTBMM MECTHbIX UHCTPYKUMI MPUHMMAETCS: Ans Macns-
HbIX BbIKIloYaTenen — 8 net, BO3AyLUHbIX — 4 rofa, anerasoBbix — 12 ner);

B, — OTHOLLEHME YKCra rPO30BbIX OTKIOYEHNI K 0BLLEMY YnCny aBTo-

MaTU4ecKnx oTknoveHun. Mpu OTCYTCTBUM OMNbITHbIX AOAaHHbIX Br MOXHO
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npuHATE paBHbIM: anga BI 110 kB — 0,1, gna BJ1 220 kB — 0,13, ans Bl
330 kB - 0,15, ana BJ1 750 kB — 0,2;

Kys — KO3MULUMEHT yCnewHoCcTM aBTOMaTUYecKoro MoBTOPHOro
BKITIOYEHNS NpW rpo3oBbix oTkniodeHuax. Ana BJ1:110-330 kB oH pa-
BeH 0,6-0,8;

Ky — KO3MMULMEHT, yuMTbIBAOWMUA YCNOBUA IKChyaTaumn Bbl-
kntovartens, anuHy BJl, 3HayeHne OeNCTBUTENBLHONO TOKa KOPOTKOrO
3aMblKaHNA, OCTATOYHbIN pecypc Bbikntovatens. C gonycTumbiMu no-
rpewHoctsMmu ansa BJ1 110 kB ¢ macnaHbiMu BbiknovaTensamm K, MOXHO
NpuUHATL paBHbiM 10, ANa BO3QYLWHbLIX BbiKMtoyatenen — 15, ans anera-
30BbIX Bblkntoyatenen — 20.

[na cpaBHeHus rpo3oynopHocTi BJT ogHOro HanpsbkeHuss B OAHOM
3HeproobbeaUHEHNN pPEKOMEHOYETCS OnpedeneHue yaenbHoro, To ecTb
npueeaeHHoro k 100 m n 100 yacam rpo3oBor AeATENbHOCTU, YMCra OT-
KIOYEHWI 3a rof, BbICHUTLIBAEMOTO NO dopmyre

an:NxN;_(;L, (10.10)

rae N, —4mcno Yacos rpo3oBoi AEATENBHOCTU B rof,;

L — pnnna BI, kv;

N — 4yncno oTKMYEHUI NpU yaape MOMHUK B rog.

B kauyecTBe OCHOBHbIX CpeAcTB MonHue3awmnTel Ha BJT 110-750 kB unc-
nonb3yTCs:

— nogBecka 3a3eMIS1eHHbIX TPOCOB;

— CHWXEHWe COnpOTUBIEHNS 3a3eMIeHNs onop;

— MOBbILIEHNE NMMYNBbCHOW MPOYHOCTU NIMHENHOW M3ONSLMUWK;

- 3awuTa OTAENbHbIX OMNop U Y4acTKOB C OCnabneHHoN n3onsunen;

— orpaHu4YnTenun nepeHanpskeHuin.

[ononHuTensHbIM CPEACTBOM MOBLILEHUSI HaaeXHoCTn u becnepe-
©onHocTn pabothl BJl aBnsieTcss aBTomMatnyeckoe NOBTOPHOE BKIOYEHME
(AMB), B ocobeHHOCTM BbICTPOAENCTBYOLLEE.

[MogBecka 3a3eMMeHHbIX TPOCOB MO3BOMSIET YMEHbLUUTL YMCIO YOApoB
MOJTHUM B NPOBOAA, MPEACTABNALLMX HanbonbLUyto onacHocTb Ang BJ1. 3Ha-
YMTENbHO NOBLILLIAIOT FPO30YNOPHOCTL BJ1 0nopbl, MMetoLLme ropu3oHTarnsHoe
pacnonoxeHue gas (HanpymMep, NopPTanbHOro TUMay); Ha NopTarnbHbLIX oropax
01151 yMEHbLUEHMS YIma o NPYMEHSIIOTCA ABa rPO303aLUMTHBIX Tpoca.

[MNpn 3a3eMneHHbIX Tpocax Ha kaxaon onope BJ1 220-750 kB Bo3HUKa-
0T 3aMKHYTbIE KOHTYpPbI, B KOTOPbIX MOA, BAUSIHUEM MarHUTHOrO nonsi pabo-
yero Toka HaBOAATCS 3.4.C. U HA4YMHAOT NpoTeKaTb NapasuTHbIe TOKW. [ns
YMEHbLLUEHUS CBSA3aHHbIX C 3TUM NOTEPb 3MNEKTPUYECKON 3HEPTUM TPOChHI 3a-
3eMIISAOT NLLb Ha KOHLE aHKEPHOTO NporeTa, a Ha NPOMEXYTOYHbIX Oropax
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TPOC MOABELLMBAIKOT HA N30MATOPaXx, 3allyHTUPOBaHHBIX MCKPOBbLIM NpOMe-
XXYTKOM, paBHbIM 40 MM. [Mpy nepeHanpsbkeHnsx 3T NPoOMeXxXyTku npobusa-
l0TCS M TPOC OKa3bIBaeTCS NPaKTUYECKU 3a3eMITEHHBIM Ha KaXXO4o0M onope.

B nocnegHee Bpemsi nosiBMnach TeHaeHuus He 3awmwats BJ1 110 kB
Ha BETOHHbIX U MeTannIMyecknx onopax Tpocamu, 4YTO Bbi3blBAET Gonee
yactoe cpabatbiBaHune ycTtponcTts AlB, yBenuuMBaeT 4MCNO OnacHbIX
BMMAHUA HA NWHUN CBSI3W, YMEHbLUAeT MNepMOSNYHOCTb MpOBEeAeHUs
KanutanbHbIX PEMOHTOB BbikNtovaTenen. MNpu aTtom Bo3pacTaeT Takke
BEPOSATHOCTb MpoTeKaHus BONbLUMX TOKOB Yepe3 3a3eMisioLLme yCTpon-
CTBa NOACTaHUMN.

B 0Obl4HbIX rpyHTax C yaenbHbIM cOnpoTuBneHuem He Gonee 100—
300 OM'M BbIMOMHEHNE 3a3EMMEHNI C AOCTATOMHO HWU3KUM COMPOTMBIEHU-
€M He BbI3blBaeT OoMnbLUNX TPYAHOCTEN. B rpyHTax C BbICOKUM yAenbHbIM
COMPOTMBIIEHWEM AN 3TOr0 MPUXOAWUTCS MPUMEHATb MyOuHHblE BepTU-
KanbHble 3a3eMnuTenu, 4OCTUraoLwme XopoLo NPoBOAsiLLME CMOW TPYHTa,
UV rOpU30HTarnbHbIE (NyYeBble) 3azemnuTeny anmHon oo 60 m. MNpoknagka
napannenbHbIX fyven HelenecoobpasHa us-3a CHKeHNs KoadduumeHTa
MX MCMONb30BaHWs BCIEACTBME UX B3aUMHOIO 3KpaHMpoBaHus. Ecnn npu-
MeHsII0TCA ABa fy4ya, TO UX HeobXoAUMO HanpaensATe B NPOTUBOMONIOXKHbIE
CTOpOHbI BAOMb ocy BJ1. SnektpomarHutHas cBsi3b mexay nposogamu BIT n
fiy4amu B 3eMrie He OKa3blBaeT BIUSHMSA Ha 3 EKTUBHOCTb 3a3eMnuUTeNs.

JononHutenbHbIM CPeacTBOM MOBBILEHNS rPo3oynopHocTu BJT moryT
cnyxutb OlMH, ycTaHaBnMBaemble HeNnocpeacTBEHHO Ha OMNopax.

10.4 MonHuesawuTa BJ1 6-35 kB

MpuMeHeHne MomHMesawmTHoro Tpoca Ha BJ1 6-35 kB manoadhdex-
TMBHO M3-32 HU3KOW MMIYMbCHOM MPOYHOCTU NIMHEMHOW M30NAUUn K, Co-
OTBETCTBEHHO, BbICOKOW BEPOSITHOCTU 0O6paTHOrO NEepPeKpbLITUS NpU yaape
MOIMnHMM B onopy 1 Tpoc. Tonbko Ha BJ1 35 kB Ha nogxoae k noacTaHumsam
NOABELLUMBAETCA MOMHUE3AWUTHBIA TPOC AN 3aUTbl NOACTaHLMOHHOIO
obopynoBaHus OT BonH, Haberatowwmx ¢ BJ1.

K meponpusatusamM, yBennynsaroLmMm rposoynopHocTb BJ1 6-35 kB, oT-
HOCATCA:

= UCMOnb30BaHUe M30NUMPOBaHHON HENTpanw;

— KOMMeHcaLuusi TOKOB 0iHOA3HOro 3aMbIKaHWs Ha 3eMITH;

— aBTOMaTUYECKOE NOBTOPHOE BKITHOYEHME.

po3oynopHocTb BJ1 6—35 kB cyLLecTBEHHO NOBLILLAETCA NPU UCTONb-
30BaHMU ANs MOABECKM HWKHMX MPOBOAOB W3OMSALMOHHBIX TpaBepc U3
NnacTUYecKMx MaTepmnarnos, Tak Kak Ha 3TUX NTMHKUAX oTMevaeTcs GonbLuomn
YAENbHBIN BEC OTKIMIOYEHUI OT MHOYKTUPOBaHHBLIX NepeHanpsxeHni.
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B nocnegHue rogpl Bce yaule Ha BJ1 6-35 kB ans 3awuTbl ocnabneH-
HbIX MecT ycTaHaenueatotca OlNMH. OtgeneHble mecTa BJ1 Tpebytot gonon-
HUTENbHbIX Mep 3aWwnThl. K Takum mectam OTHOCATCS:

- nepecedeHus BJT mexxay cobor 1 ¢ NUHUSIMU CBA3M;

- onopsbl BJT co CHWXeHHOW MMMYNbCHOM NPOYHOCTbLIO U30NALMM;

- BbICOKME NepexoaHble onopkl;

— OTBETBMEHUSI K MOACTAHUMSAM Ha OTNalkax WM CeKUMOoHupyloLine
pas3beauHUTENM Ha Onopax.

3awumTa nepeceveHus BJ1 BbidaBaHa HEOOXOAMMOCTbIO- NPEAOTBPATUTL
TSKEnble aBapvu B Criydae nepekpbiTUsi B pesyrnbsraTte pas3psga MOMHUKM C
BepxHen BJ1 Ha HWXHIOK UNKU Ha NUHKIO CBSA3W. HanbonbLuyo onacHoOCTb
NpeacTaBnseT yaap MoOfHMK B NPOneT nepeceveHunsa. MNMostomy B nponete
nepecevyeHns LenecoobpasHo CHATb TPOC C HWKHel BJT n BeiGpaTb TOuKy
nepeceveHns ganblue OT cepeavHbl nponeTa BepxHen BJ1.

B cnydae ynapa mMonHuu B NMHUIO SnekTponepenayv nnvm sonusn Hee
Ha NpoBOAAX BO3HMKAET NepeHanpskeHue, Noa BO3AeNCTBUEM KOTOPOro
N30MaUna MOXET nepekpbiTbes. Mpu 3agaHHOM HOMUHANBHOM Hanpsxe-
HUW BEPOSITHOCTb BO3HUKHOBEHUS AyTK (Pﬂ) npuenuantensHo obpaTHo Npo-
nopuuoHarnbsHa AnuHe NyTU NepekpbITUA U onpedensercs no opmyne

P, = (1,59E -6)x 107 , (10.11)

u
roe E= po — CpeaHAA HanpA>XeHHOCTb 3NeKTPpUYeCKoro nomna sAosb

nyTH NepeKkpbITUS;
— hasHoe HanpsikeHWe CeTy;
| — anvHa nyTy nepekpbITUSA, M.

0 /
3
1 — anekTpog, Haxoaawmncs nog noteHunanom U; 2 — anekTpogd, Haxoas-

Luiica nod noteHumanom 0; 3 — npoBoasLLas NoAnoXKa, HaxoaaLasacs nog
noteHuunanom 0; 4 — TBepaas usonsums; 5 — kaHan paspsiga

PucyHok 10.8 — QkBMBaneHTHasA cxema CKonb3sllero paspsaga
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MoaTomy 3a cyeT yBenuyeHusi | MoXHO CHU3UTb BEPOSITHOCTL YCTaHOB-
FIeHNs1 CUOBON AYrv 1, CrefoBaTenbHO, COKPaTUTL YUCTIO OTKIOYEHWIA M-
HUW. DTOT NPMHLMN MCMONb3YeTCs B ANMMHHOUCKPOBLIX pa3psaHvkax (POW).

PaspsagHbin anemeHT POW, BAONb KOTOPOro pa3BuBaEeTCs CKOMb3ALLMA
paspsia, UMeeT ANNHY, B HECKOMNbKO pas NpeBbILatoLLyo ANVHY 3aLumLiae-
Moro nsonsatopa nuMHUN. KoHCTpyKTuBHbIE ocobeHHocTn POV obecneunBa-
10T ero 6ornee HY3KYH0 MMMYNbCHYH NPOYHOCTL MO CPaBHEHMIO C 3alumLLae-
MoI mnsonsiumen. MnaeHom ocobeHHocThio POW siensieTca To, 4TO BCnea-
cTBMe 60MbLUION ANUHBI UMMYMBCHOTO MEPEKPbLITUA B pesyrnbrate pa3psaa
MOITHWWN BEPOSITHOCTb YCTAHOBIEHWNS Ay KOPOTKOrO 3aMblkaHWs CBOAUTCS
K Hynto. YNpoLleHHas 9KBMBaneHTHasa Cxema CKOMb3sLero paspsaaa Ha no-
BEPXHOCTWN TBEPAOIo AN3NEKTPUKa npusegeHa Ha pucyHke 10.8.

OnekTpoabl 1 1 2, Mexay KOTOpbIMW pa3BMBaETCS paspsg, pacnonoxe-
Hbl Ha MOBEPXHOCTWN TBEPAOro AM3ANEKTpuka 4, K anekTpoay 1 npuknagbl-
BaeTCHA MMNYINbC BbICOKOro HanpshkeHusa U, a anektpop 2 3asemnsetcs. Ha
NPOTUBOMNOIOXHON NMOBEPXHOCTWN TBEPAOIrO AMINEKTPUKa 4 pacnonoxeHa
npoBoAsiLLas noanoxka 3, ranbBaHU4eCKU cBA3aHHas C anekTpodom 2. Ta-
kM obpasom, HanpsxkeHne U, npunoxeHHoe K anektpogam 1 u 2, Takke
npunoxeHo mexay anekrpogamu 1 u 3. Benegcteve manon TonwmHel Au-
aneKkTpuKa Hanuuve noanoxky 3 obecneynBaeT BeCbMa BbICOKME 3Haue-
HWUS HANPSPKEHHOCTM ANEKTPUYECKOro Norns Ha NoBepxHOCTU anekTpoaa 1.
Mpy fOCTUXEHNN Ha4YaNbHON HaNPSXXEHHOCTN KOPOHHOIO pa3psaa C anek-
TpoAda 1 HauMHaeT pa3BuUBaTLCSA KOPOHHbLIN pa3psa.

MageHne HanpshkeHWs Ha KaHane CKOMb3sLero paspsga HeBenuko,
Nno3ToOMy AfnvHa ero pes3ko YBENMYMBAETCS C POCTOM HamMpshKeHWs U Npo-
Liecc 3aBepLUaeTcs MofHbIM NepekpbiTueM npomexyTka. Pa3spsgHoe Ha-
npsbxkeHne crnabo 3aBUCUT OT PACCTOSHUSI MEXAY dNeKTPoAaMMm, T.e. BECb-
mMa 6onbLLOe pacCTOAHME MOXKET ObITb MEPEKPBLITO CKOMNb3ALLMM Pa3psaom
NpyY OTHOCUTENBbHO HEBOSMBLLOM HaNPsSXXEHNN.

Ha pucyHke 10.9 nokasaH POW, yctaHoBneHHbI Ha onope BI1 10 kB.
MeTannuyeckuin. CTepeHb; NOKPbITHIN CMOEeM U30MALMK, COTHYT B BUAE
netnn 1 1 yKpenmnen npu noMowy 3axuma 2 K WTbIplo nsonatopa 7.
B cpepHen yacTu netnn 1 noBepx M3oNAUMKM yCTaHOBIEHa MeTannunye-
ckasi Tpybka 4. PaspsagHuk pasmeltaercs Tak, 4Tobbl Mexay nposogom 5
1 Tpy6Kor obecnedmBancs BO3AyLUHbIA NPOMEXYTOK. [1eTnsa nmeet ToT Xe
noTteHumnan, 4to u onopa. Becnegcreme oTHocUTENbHO GONBLLIOKW €MKOCTM
Mexagy metannmdeckon Tpybon 4 u metannmyeckon xunon netnu 1 Bce
nepeHanpsKeHne, NpUNoXeHHoe Mexay NpoBogoM 5 1 onopon 8, okasbl-
BaETCA MPUNOXEHHLIM MeXay npoBogom 5 n Tpybow 4. Nop gencTenem
NPUIIOXKEHHOTO NepeHanpsikeHust ¢ Tpybkn 4 BOOMb MOBEPXHOCTW W30-
NAuUN NeTnn pa3BuBaeTCs CKONb3AWwMA pa3pag 6 no ogHoMy unu oboum
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1 — MeTannuyeckas NeTns, NokpbITas U3onsunen; 2 —ysen kpennexuus; 3 —
MeTannmyeckuii orofioBHYK onopebl; 4 — MeTannuyeckas Tpybka; 5 — nposog
NWHWK 3anekTponepeaayn; 6 — kaHan pa3psaaa; 7 — nsonsatop; 8 — ctonb onopel

PucyHok 10.9 — POU B Buge netnu (POU 10-M) Ha onope

nnevyam netnm 1 o Tex nop, Noka He 3aMKHETCS Ha y3ne KpenneHus 2,
ranbBaHW4YeCKM CBA3aHHOM C Ornopol 8. MNpu Tokax KOPOTKOro 3aMblKaHWs
meHee 300 A curnosast ayra He obpasyetca n BJ1 npogomnxkaer paboTaTtb
6e3 oTKINIYEHUS.

O deKTMBHLIMM METOAAMU 3ALNTHLI OT MPSIMbIX yaapoB mMonHun BJ1
6—10 kB asnstoTca:

- MpUMEHEeHVe onop, obecrnevnBapLLUX pacnonoxeHme NpoBoOAOB MO
TPEYronbHUKY;

- ycTaHoBka POV napannensHO n3onaropy;

- yCTaHOBKa Ha BepxHw ¢asy POWN ¢ oTHocuTenbHO HeGonbLIon
ANVHOW nepekpbITna (Hanpumep, 1 m ana BJT 10 kB);

— yCTaHoBKa Ha HuXHue dasbl PO ¢ anvHow nepekpbiTus no 2 m.

YctaHoBka POV obecneunT Takke 3alumTy OT UHAYKTUPOBAHHbIX Nepe-
HanNpPsHKEHWN.

10.5 3awmTa OPY anekTpocTtaHuui u noactaHuum 6-750 kB
OT NepeHanpsKeHUn

O PeKTUBHOCTL 3aLLUTLI OT NEPEHaNPSXKEHNN BHYTPEHHEN n3onaunm
noacTaHUMOHHOrO 0bopyaoBaHusl AommkHa ObiTb 3Ha4YMTENbHO Gonee Bbl-
COKOW MO CPaBHEHMIO C BO3AYLUHOW U fIMHENHON usonsauuen BJl, Tak kak
BHYTPEHHSAS n3onaumsa obopyaoBaHus nogcraHuui umeet HebonbLune 3a-
nackl N0 OTHOLUEHMWIO K UMMYIbCHLIM UCMbITaTENbHBIM HaNPsHKEHUSIM U He
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obnapaeT CBOVICTBOM CaMOBOCCTaHOBMNEHWS MOCIE NEPEKPLITUSA B pesyrb-
Tarte paspsga MOSHWU.

3awmTa obopyaoBaHUsi NOACTaHUMIA OT NPSMbIX YA4apoB MOMHUM 0be-
CMeYMBaeTCa CUCTEMOW CTEPXHEBBLIX M TPOCOBLIX MONMHMEOTBOAO0B. Hau-
6onbluas HageXHOCTb MOMHMe3aWwuTbl A0IKHa obecrnevmBaTbCcs crie-
Ayownm obbekTam: OTKpbITOMY pacnpenenutensHomy yctponctey (OPY)
BMECTE C ero LUMHHbIMU MOCTaMu 1 TMBKMMU CBS3AMU, 30aHUAM MaLLNHHO-
ro 3ana v 3akpbITOro pacnpegenurtensHoro yctponctea (3PY), pesepsya-
pam C roproYUMm XXUOKOCTAMU UNn rasamm, MectaM XpaHeHus 6annoHoB ¢
BOOOPOAOM, rPafMpHSAM, AbIMOBbLIM TPy6aM, 3NeKTPONN3HOMN.

YctaHoBKa MonHMeoTBoAoB Ha 3aaHuax 3PY He aBnsietca obsasartenb-
HOW. B cny4ae BbINOMHEHWS KPOBNW M3 METanna unv npyuMeHeHus Metarn-
NNYECKUX HECYLLMX KOHCTPYKLMIA AOCTAaTOMHO 3a3eMNUTb MeTannmnyeckme
YacTun kpoenu. MNNocKy HemMeTannMYecKyr Unn xenesobeToHHY KPOBIio
3aLLMLLAI0T HaNoXeHWeM MOMHUENPUEMHON CBapHON CETKW U3 CTarbHOW
NPOBOJIOKN HEMOCPEACTBEHHO HA KPOBIO UMW MO CrOW HErOpHYero yte-
nnutens unu rugpousonauun. MNpun 3TOM Ans NpeaoTBpaLLeHns Hexena-
TENbHOW pasHULbl MOTEHUMANOB MeXay PasfuyYHbIMU MEeTannmyeckumMm
aneMeHTamMy OHW JOMKHbI ObITb coeagnHEHbI Mexay cCoOGoM.

Hanbonee npocTbiM 1 AELLEBLIM PELUEHVNEM SBMNSIETCA PacnonoXeHne
MOSHMEOTBOAOB HA METanM4eckux (kene3obeToHHbIX) KOHCTPYKUusix OPY.
Mpu Takol cxeme monHuesawmTbl ans OPY 35-110 kB cneayet npegycma-
TpMBaTb Mepbl N0 NPeAoTBPaLLEHUI0 0OpaTHBLIX NEPEKPLITUI.

Ecnn npn ycraHOBKE MONMHMEOTBOAOB Ha KOHCTpyKumax OPY Heobxo-
AVMas rpo30ynOPHOCTb HE MOXKET ObITb JOCTUIHYTa Uy nopTarsl He pac-
CYUTaHbI Ha 3TW LEenu, MONHUE3aLUnTy crieayeT BbINOMHATL OTAEMbHO CTO-
AWMMU MOMHUEOTBOAAMU. C 0BOCOBNEHHbIMY 3a3eMNUTENSMU, KOTOPLIE
NpW XOPOLLNX FPyHTax AONYCKAETCS NOAKMYATh K KOHTYPY 3a3eMIIsoLLero
yctpovictea (3Y) noactaHumu. ConpoTuBneHne 3a3emMrneHns MONHUeoTBO-
a npv 3TOM onpeaensieTcsi CoNpoTUBNEHNEM YacTN KOHTYpa NoACTaHLMK
B paguyce 20 M OT MecCTa MPMCOEeOUHEHMS K HEMY 3a3eMISIIOLLEro cnycka
MOMHUEOTBOAA, MPUYEM AOMKHbI ObITb YYTEHbLI TPEOOBAHMS NO MarHUTHON
COBMECTUMMOCTU. QTO YYUTHLIBAETCS NPU MPOEKTUPOBAHUN.

PacctosHne no Bo3ayxy L, OT oTaensHO CTosLLEro MornH1eoTsoaa ¢ obo-
cobneHHbIM 3a3emnuTenem Ao TokoBeayLumx Yyacter OPY OomkHO yaoBneT-
BOPATb PACCTOSIHMAM, paccyimMTaHHbIM Nno dhopmyne 10.12, HO He MeHee 5 M.

Lg = (012R,+0,1Hj), (10.12)

rae Hg = BblCOTa JO TOYKM BO3MOXHOTO MEPEKPLITUS HAA YPOBHEM
3emnu, m;
R, — conpotusneHxue 3Y.
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B rpyHTax ¢ HM3KOM NMPOBOAMMOCTBIO COEAUHEHWEe 3a3emnuTens OT-
OernbHO CTOSILLEro MOMHUEOTBOAA C KOHTYPOM MOACTaHUMM He Aonycka-
etcsa. [Ins npepoTBpalleHns BbIHOCA BbICOKOrO MOTEHUMana paccrtosHue
L, Mexay 060cobneHHbIM 3a3eMIUTeNeM OTAeNbHO CTOALLEro MOSIHMEOT-
BOAA M Gnvkanwen K HEMy TOYKOW 3a3eMIStoLLEro KOHTypa nogcTtaHumm,
3PY, 30aHnii 1 COOPYXXEHWIA CreaQyeT onpeaensaTs U3 yCroBus

L,>0.2R,, (10.13)

HO He meHee L 23 M, rae R, — conpotusrexue 3Y oTAenbHO CToswero
MOJSTHMEOTBOAA, 3HAYEHNE KOTOPOro AOIMKHO ObiTh He 6onee 80 Om.

Ha TpaHcgopmaTopHbIX nopTanax He pekoMeHOyeTcs yCTaHaBnMBaThb
CcTepXxHeBble MorHueoTeoabl. OcobeHHOo ‘onacHo 3T1o npu r>350 Om-M, Tak
Kak BO3MOXHbI NepekpbITUsi ¢ 6aka TpaHcdopmaTopa, coefmMHeHHoro ¢ 3Y,
Ha 0OMOTKM.

3aszemnsiowme NPOBOAHMKNA YKNaAbIBaKOT Y CTOMKM KOHCTPYKUMUW, Ha
KOTOPOW YCTAHOBMEH MOSTHMEOTBOL, Pa3BOAS MX MO TPEM pa3HbIM Hanpas-
neHunsim, 4To6bl 0cnNabuTe 3KPaHMPOBAHUE U YMEHbBLUUTL KO3IMDULNEHT
umnynbca 3asemnuTens. [ns CHUXKEHUs: UMMyNbCHOMO CONPOTUBIEHMS 3a-
3emMneHnsa MOMNHMeoTBoAa Ha paccTosaHuu He 6onee 3-5 M oT mecTa ero
NPUCOEAMHEHMS K 3a3eMIUTENIO YCTAHABNNBAKOT JOMONTHUTENbHbIE 3a3eM-
NSLWNe 3NeKTpoabl.

Mpu ycTtaHoBKE MOMHMEOTBOAA Ha TpPaHCOPMATOPHOM nopTane He-
o6xoanmo cobnocTy AOCTaTOuHOE yaaneHue mexay Mectamu npucoeam-
HEHMSA K 3a3eMnsAoLwemMy KOHTYpPY MOMHMeoTBoda u 6aka TpaHcopmaTto-
pa (He meHee 15 m). Kpome Toro, pekomeHayeTcs npubnuanTe TOYKU Noa-
KntoyeHus paspsgHukoB M OMNH k BBogam TpaHcdopMaTopoB, 0COBEHHO
HH. 3Tu mepbl HanpaBneHbl Ha NpeaoTBpaLleHne obpaTHbIX NePEKPbITUN
¢ baka TpaHcdopmaTopa Ha 0B6MOTKM, KOTOpble MOryT ObiTb 3a3emreHbl
B OpYrov To4yke (HemTpanu TpaHcopmaTopoB) M He y4acTBOBaTb B UM-
nynbCHOM nogbeme noTeHumana 6aka TpaHccgopmaTtopa U NPOTEKaHWK
TOKa MOJTHMU MO €ro 3a3eMIuTento.

10.6 3awmTa NOACTAHLUM N INEKTPOCTaHLIMA OT rPO30BbLIX BOJIH,
HaberawLwmx ¢ NMHUIA aneKTponepeaa4m

Mpu Gonbluoii KpyTU3HE HaberatoLLeit Ha NOACTAHLMIO BOTHbI MIHOBEH-
Hble 3HaYEHUs M aMIUTYAbl HANPSDKEHUS! B Pa3nUYHbIX TOYKAX €€ CXEMbI
OKa3bIBalTCs Pa3NNYHbIMU.

Ha noaxope k MNC rpo3oBble BOMHbI BO3HUKAKOT NPU MPOPLIBE MOIHUM
Ha NPOBOAA UMK Npu 0GpaTHbIX NEPEKPBLITUSX NIMHENHON N30NSALMK B CIy-
Yyae yaapa MOJIHMM B OMnopbl, TPOChl. AMANUTYAA rPO30BbIX BOSH B TOYKE
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yaapa npu npopbiBax MOMHUM Ha NPOBOAA OrpaHUYeHa UMMYIbCHOM NPoY-
HOCTbIO NTMHEVHOW U30MsauMKM, a Npu obpaTHLIX NEPEeKPbITUSX 3aBUCUT OT
MOMEHTA NepPeKpbITUS (Ha PPOHTE MM XBOCTE BOMHbI) U NafeHus Hanps-
)KEHWS1 Ha COMPOTUBMNEHUN 3a3EMINEHUSI U MHAYKTUBHOCTM OMOPbI.

Mpu NpopbiBax Ha NPOBOAAX MOMYT MOSBNATLCA MOMHbIE W Cpe3aHHble
BOIHbI. CpesaHHble BOMHbI MEHee OMnacHbl Mo CPaBHEHWIO C MOMHBIMU, TaK Kak
ObICTPO 3aTyXaloT 3a CYET MOTEPb SHEPrM Ha UMMYIbCHYIO KOpoHY. Mpu 06-
paTHbIX NEPEKPLITUSX Ha MPOBOAAX BO3HWKAKOT BOMHbI C OTBECHLIM (DPOHTOM,
OnacHbIM AN MEXBUTKOBOW M30NALMM TPaHC(OPMaTOPOB 1 PEaKTOPOB.

OfOHVM 13 ycroBuid oGecrnedeHmnst HaaeXHOCTU MonHWesalwmuTbl MNC aB-
naeTcs crneaytoLlas KoopauHaLUMs NPOYHOCTY M30MALMM NOACTAHLMOHHOIO
060pyaoBaHUS U XapaKTEPUCTUK 3aLLMTHBIX anmnapaToB, onpeaensemas no

cdopmyne
UFLOI'I:UOCT+AUK’ (1014)

roe U — ocTalolleecs HanpsKeHWe Ha 3alluTHOM annapare npu Hop-
MUPOBaHHOM UMIMYNbCHOM TOKe, KB;

AU_— KoopanHaLMOHHBIN uHTepBarn, kB.

MepeHanpshkeHus Ha 06opyLOBaHMU, B-HEMNOCPEACTBEHHOW ONM30CTM
K KOTOPOMY YCTaHOBIEH 3alUMTHBIA annapar, NpakTU4eckn CoBMagatoT C
HanpshKeHVeM Ha 3alMTHOM annapaTe U OnpeaensloTcs ero xapakrepu-
CTMKaMu, amnnuTyaomn n chopMoi nNpoTekaroLLero Yyepes Hero Toka. lNepe-
HanpspkeHs Ha obopydoBaHWM, yOaneHHOM Ha HEeKOTOpoe pacCTosHUE
OT 3alUMTHOroO annaparta, NpeBblalT HanpskeHne Ha 3alWuTHOM anna-
pate BCNeAcTBUME MHOTFOKPaTHbIX NPErNOMMAEHUN 1 OTPaKeHUM rPO30BbIX
MMMNYNbCOB B Y3I0BbIX TOYKAX NOACTaHLMU. OTO NPEBbLILLEHNE 3aBUCUT OT
KPYTU3HbI (bpoHTa, aMmnnuTyabl HaberawoLwero Ha NoACTaHUMIO UMMYMbC-
HOro HanpsKeHUst 1 NapameTpoB cxembl NC: KonM4ecTBa yCTaHOBMNEHHbIX
3aLUMTHBIX annapaToB U PAcCTOSIHUIA OT HUX A0 3alumLiaemoro obopyaoBa-
HUS, BONTHOBOIO COMPOTMBMEHUS OLUMHOBKM M BXOOHbBIX EMKOCTEN annapa-
TOB GnvKanLLIMX y4aCTKOB, KONMYECTBA NOAKMIOYEHHbIX K Hen BI1.

JocTaToyHOCTb KOOPAMHALMOHHOIO WHTEpBana npoBepsieTcs MyTem

conocTaBleHna ToKa, npoTekaruiero Yyepes 3aLIJ,VITHbIl7I annapart |3A, C HOp-
MWUPOBaHHbIM TOKOM KOopAnHaLUNN.
|3A MO>XXHO onpenennTb no (bopmyne
2Ua_UDCT, (1015)

|3A = 7

rae Z — BofIHOBOE COMNpPOTMBMEHNE NpoBoaa;
U, = amnnntygHoe sHaveHne rpo3oBoro umnynbsca, pasHoe 50%-Homy
paspsiiHOMY HaNPsYKEHWIO NMUHENHOW U30MALMN.
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U, kB

e 1, KA

1 — BonbTamnepHas XxapakTepucTyka 3allUMTHOro annapara;
2 — zaBucumoctb U = 2U_—IZ

PucyHok 10.10 — Mpadnyeckoe onpeneneHne Toka Yepes 3alUTHbIN annapat

I, KA

a — CrNoXeHue BOMbTaMMepPHbIX XapakTepUCTUK 3aLLMTHOMO annapara U BOITHOBOTO
COMPOTUBREHUNS OTXOASALLEN NUHUK: 1 — BONbTaMnepHas XapakTepucTuka 3aLmuTHO-
ro annapara (OlNH, ); 2 — BonkTamnepHasi XxapakTeprcT1ka BOSTHOBOMO CONpoTHBre-
HVS OTXoAsALEen NHUK; 3 — obobLLatoLLasa BonsTaMmnepHas XxapakTepycTuKa;

6 — cnoxeHvie BonbTamnepHbIX XapakTepUCTUK HECKOMbKMX 3alLMUTHBLIX annapa-
TOB, YCTAHOBAEHHbIX B PY

PucyHok 10.11 — MocTpoeHue o6o6Larowen BonsTamnepHomn
XapaKTepucTUKn
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a)

t

a — Ha BXOAHbIX 3MEeMEHTax CXEMbI MOACTAHLMM (NIMHENHBIN BbIKMoYaTeb,
pasbeauHuUTErb, KOHOEHcaTop CBsA3W U Ap.); 6.— Ha cunoBoM TpaHcopmaTope,
wyHTUpYtolem peakTope; Ua,, Ua,, Ua, — aMnnuTyabl NnocnenosatenbHbLIX Mak-
CMMYMOB NepeHanpsKeHusi; t, = BpeMs HacTynneHusi nepBoro Makcumyma Ua,;

U, — ocTalolieecs HanpshkeH1e 3aLUMTHbIX annapaToB

PucyHok 10.12 — XapakrepHas chopma nepeHanpsixeHUn
Ha NOACTaHLMOHHOM o6GopyaoBaHUU

Z_ oanHo4Horo nposoga npumepHo pasHo 400 Om, B nydke — 250 Om.

Ana BeinonHenus ycnosua dopmynsl 10.15 1, AomkeH 6biTb MeHbLLEe
HOPMUPOBAHHOTO.

Mpadhmyeckoe NnocTpoeHne Ans onpeaeneHus Toka l,, 1 cooTBeTCTBYiO-
wero emy U__ npueegeHo Ha pucyHkax 10.10 n 10.11.

MepeHanpskeHVs B TOYKaxX MOACTaHLMI, PaCMONOXEHHbIX MO OBUXe-
HMIO BOSHbI 3@ 3aLUUTHBIM annapaToMm, UMEKT BUA UMMyrnbca YHUNONAPHON
dopmbl; Nepuog 3aTyxaroLlmx KonedaHni, HanoXeHHbIX Ha OCTarLmnecs
HanpsPKeHWs. 3aLLMTHOrO annaparta, 3aBMCUT OT napaMeTpoB CXeMmbl Nog-
cTaHuun.

XapaktepHasi hopMa nepeHanpskeHu npusegeHa Ha pucyHke 10.12.

AMNNNTyaa nepeHanpsXXeHnn B pasnuyHbIX To4Kax NoACTaHUUK C Bbl-
OGpaHHOM KOMMOHOBKOM M XapakTepucTukamu obopyaoBaHUsi 3aBUCUT OT
amnnuTygsl u-opmbl rpo3oBoro nMmnynbca Ha Bxoge [1C. MNapameTpbl
3TOro UMMynbca onpeaensoTcs napameTpaMu paspsifa MOMHUM B TOYKE
yoapa, UMNynbCHbIM YPOBHEM M30MsLMM, NOKa3aTeNnsiMmM rpo3oynopHOCTH
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BJ1 Ha nogxopne, paccTosHMeM OT MecTa yaapa A0 NoACTaHUMU U XapakTe-
pucTtukamu gedopmaLum rpo3oBOro UMMynbca Npy pacnpoCcTpaHeHnn ero
no NpoBoAaM.

Mpu M3BECTHBLIX XapakTepucTukax 3aliMTHbLIX anmnapaToB U JOMycTu-
MoW amnnuTyge rpo3osbix BorH (FTOCT 1516.3), amnnutyae, KpyTU3HE 1
AnvHe MMnynbca B TOYKe yaapa Ans (UKCMPOBAHHOIO pacCTOSHUS Mexay
3alUTHBLIM annapaToM U 06bLEKTOM MOXET ObITb OnpeaeneHa Mmakcumarbs-
Haa AnvHa ydacTka BJT Ha nogxone (onacHas soHa |.,), nocne npobera
KOTOpOro amnnutyaa atMocepHOro nepeHanpsxeHns Ha 3alyaeMom
o6opyaoBaHMK He MPEBLICUT AOMYCTUMOrO 3Ha4YEHUS.

Mpy onpeaeneHuy AnvHbLI ONACcHOM 30HbI NMapameTpbl FPO30BOro MMNynbCa
NPUHUMAIOTCH (OMKCMPOBAHHBLIMU: (OPOHT UMMNYIbCa — BEPTUKANbHbIN, ATMHA
umnynbca — ao 100-200 mkc, amnnutyaa pasHa Uy, — 50%-Homy umnyrsc-
HOMY Pa3psiaHOMY HaMPSDKEHWIO NTMHENHOW n3onsummn. po3oBbie MMMYrbChbI
¢ 6onbLuon amnnuTyaon 6yayT cpesaHbl Npy ManbiX NpeapaspsaHbIX Bpeme-
Hax 1 gechopmMmpoBaHbl NoA AEeVCTBUEM UMMYITbCHOW KOPOHbI.

PacueTt anunHbl onacHom 30HbI HEe NO3BOMSIET OLIEHUTb HAOEXHOCTb MOS-
HuMe3alwmnTbl noacTaHumm. OgHako OH AaeT BO3MOXHOCTb BblIOpaTb Cxemy,
3alUTHbIE annapaTtbl U X pa3MeLLeHNe B cooTBeTCTBMU ¢ 1Y no anuHe
onacHow 30Hbl. B atom cnyyae npu npymeHeHun OlNMH ypoBeHb MonHuesa-
WwmThl ByneT Bbilwe, YeM ¢ paspsgHukamu. MNprmvep onpegenexHvs AnuHbI
onacHow 30HbI NpyBeaeH Ha pucyHke 10.13, roe

U, — amnnutyga pac4eTHoro uMrnynbca:

UPB N U50 . UP ; (10.16)

Upg
U50
U.qon

A tu (IOT)

PucyHok 10.13 — OnpegeneHue ANUHbLI ONAcHOW 30HbI MO MeToAy
«6eryuien BOSTHbI»
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U,, — KOPOHHbIV Mopor:
Un=U + U, (10.17)

U, — HanpspkeHne Havarna KOpOHbI.

MoBbICUTb HAAEXHOCTb MOMHUE3ALLMTBI NOACTAHLIMW MOXHO 3@ CYET:

- yny4leHUs MofHMe3aLLMTbl NoAX04a, 06ECNeYMBaIOLLEN CHUXKEHNE
BEPOSITHOCTM MpopbiBa U 0OpaTHbLIX MEePeKpbITUA U30NSUMM B OMacHOM
30HE€;

— YMEHbLUEHUS PacCTOSHUSA MeEXAy 3alMTHbIMU annapatamu (pas-
psgHukamu, OMNMH) 1 3awmwaeMbiv 060pygoBaHMEM;

— UCMONb30BaHUA 3aLUUTHbIX annapartos C NyYLINMU XapakTepUcTuKa-
MU (BMeCTO paspsiaHunkoB npumeHsTs OFH).

MoBblIlIEHNE HAOEXKHOCTU MOMNMHNE3ALMTEI NOAX0Aa K NOACTaHUMN OO~
CTUraeTcs nyTem NofBEeCKM TPOCOB Ha noaxodax, He 3allMLLIEeHHbIX Tpo-
COM MO BCeW ANNHEe, YBENMYEeHNsi KONMYeCTBa TPOCOB U YMEHbLLEHWS KX
3aLLUMTHBIX YINOB, CHUKEHUSI COMPOTUBIEHUS 3a3EMMEHNs OMNop 1 NpuMe-
HEHUSI KOHCTPYKLIMM OMOP C MOBbILLIEHHOW FPO30YNOPHOCTLIO, 3a3eMIIEHUS]
TpOCa Ha KaxzoKn onope noaxoAa K NoAcTaHLUN.

[axe npu ncnonb3oBaHnM BCeX NEPEYUCHIEHHBIX CNOCOOOB 3aLnTy Noa-
Xofa He ynaetcs caenatb abcontoTHO HaaexHon. CoxpaHsieTcs HekoTopast
BEPOSITHOCTb MpopbIBa MOMHWM Ha npoBoda BJ1, obGpaTHbIX nepekpbITUi
B 30HE 3alyLeHHoro nogxoga. YacTtb BO3HMKAKOLWMX NpW 3TOM BOSH He
ycneBaeT 3a Bpems npobera oT Mecta yaapa MOfHUM 40 NnoacTaHuum yanu-
HUTb OPOHT A0 Ge30MacHo BENMYMHBI U BbI3bIBAET OMACHbIE NepeHanps-
XeHusi. Ecnn kputnyeckasa ArvHa 3awmLLEeHHOro noaxo4a IKp oKasblBaeTcs
HanbonbLuen, ByaeT HaMBOMbLLUM M YMCIO ONACHbLIX 30H. [MO3TOMY Npu Npo-
€eKTUPOBaHWUN MOMHNE3aLMTbl NOACTaHLMKN CTPEMSITCS K TOMY, YTOObI ASIMHA
nogxoga IKp He npesblLLana 3HayeHuin, npMBeaeHHbIX B Tabnumue 10.7.

Ta6nuua 10.7 — PekomeHayeMble ANUHbI TPOCOBbLIX noaxonoB BJl
K noAcTaHUMAM

HanpsixeHue BJl, kB [OnunHa nogxopa, Km
35 1-2
110 1-3
220 2-3
330 2-4
750 2,5-3

Ecnn BennunHa |Kp npesBbIlaeT yKa3daHHble 3Ha4YeHuA, u,enecooGpa3Ho
N3MEHNUTb CXeMy MOJHMe3aLmnTbl noactaHUunn.
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OnacHyto 30HYy B BbICOKOW CTEMEHW TOYHO MOXHO OonpenenvTb Mo
dopmyne

log =—— _____xk (10.18)

0505+ 0,00SU)

cp

rae U — amnnuTyga pacyeTHoOW BOMHbI, KB;

O, — npefenbHO JonycTUMast KpyTU3Ha BOMHBI HA. BXOAE MOACTaHLuK,
kB/MKc;

h,, — CpeAHsis BbiCOTa noziBeca Npoeoaa, M;

K — k0oahbULMEHT, yunTbIBaOLMIN BINAHUE KOHCTPYKLUMK hasbl Ha 3a-
TyXaHWe BOSHbI.

Mpu pacwenneHMn NpoBoAOB 3aTyxaHne npoucxoaut crnabee. 3Have-
Husa K npu paclennenun dasbl Ha 1; 2 n 3 npoeoga MoryT ObITb MPUHATHI
paBHbiMK 1; 1,2; 1,5 cOOTBETCTBEHHO. [JOMONHUTENBHO K MEPOMPUATUAM
no sawmte PY nogcraHuumii n oBycTPOMCTBY 3alUTHBLIX NMPOBOAOB PEKO-
MEHIYEeTCs KacKafHbl MeTo/, YCTaHOBKW FPO303aLUMTHBIX annaparos, Ko-
TOpbIV NpegycMaTpuBaeT pa3MeLLEHNE UX Ha KaXaoM npucoeamHeHun BJl
110-750 kB BGnu3m ot Bxoga PY (B nuHenHon sdeinke). OcobeHHO 3To
akTyanbHo npu yctaHoske TH Ha BJ1 330-750 kB.

CnepyeT yunTbiBaTh, YTO NPUBEAEHHLIE B Tabnuuax MY3 makcumans-
HO AOnyCTUMble paccTosHMs OT o6opyaoBaHUSA A0 3alLMTHbIX annapaTos
yKasaHbl Npy rpo3oBon AesaTenbHocT He 6onee 30 rpo30BbIX YacoB B roA.
B cnyyae ecnu 4ncno rpo3osbix YacoB 6onee 30 B rog, 4ONYCTUMbIE pac-
CTOSIHWSA OOMKHbI ObITh NPONOPLIMOHANBHO CHWXEHbI. B HacTosLwwee Bpems
B Pecny6nvke benapyck ycunmBaercs MHTEHCUBHOCTb FPO30BOV AeATENb-
HOCTM 1 OHa npeBbIwaeT 40 YacoB B roA.

Mpu 3ameHe pa3psgHukoB Ha OlMH paspeluaetca nepecunTbiBaTh O0-
NyCcTMMble PacCTOsHWA A0 CUMOBbIX TpaHCOPMaToOpOB, aBTOTpaHcdop-
MaTopoB (CM. MpuMeYdaHus Kk Tabnuuam 4.2.8 n 4.2.9 NyJd).

Henb3s nepecynTbiBaTh MakcMmarnbHO AOMYCTUMbIE PACCTOSAHUSA OT
3alUMTHBIX annapaTtoB Ao Hanbonee yganeHHoro obopynosaHus PY (obo-
pYLOBaHWSA NMHENHBIX annapaToB), PAcnooXXeHHOro A0 3alMTHBLIX anna-
paToB (paspsigHukoB unu OlMH) no xogy Haberawowux ¢ NpUcoeguHeHns
BJ1 rpo3oBbIx BOMH:

Mpu BbIBOpE paccTosiHns 4o 3awmaeMoro obopyaoBaHUsl He peko-
MEHAYeTCs yumTbiBaTb KonmyecTBo oTxoadwmx BJl, kotopoe no MY3 mo-
XKET YBENUYUTb 3TW PaCCTOSHUS.

B cny4ae moBbIleHHbIX COMPOTMBNEHMI 3Y onop TPOCOBOro noaxoaa
HeobxoAumo ycTaHaBnmBaTh gononHutensHble OMNH, pasmelyeHHble B K-
HelnHbIX A4erikax BJl.
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Ha BJ1 330, 750 kB Heobxogumo yctaHaenueatb OlNH B OTKNHOYEHHOM
npu onpo6osaHun sverike BI1; OMNH gormkHbl 6bITb NOBLILIEHHON NPOMYCK-
HOM CMOCOBHOCTU (aMnNNUTyAa NPSMOYrofibHOrO UMMynbCa AOMMKHA CO-
cTaBnATb nopsgka 2100 A).

VMHorga coopyxeHue 3aluTHbIX NOAXOA0B NIMHUIA K NOACTaHLUMM OKasbl-
BaeTCs 3KOHOMMYECKMN HelernecoobpasHbIM Un HeadeKTUBHLIM. B aTux
crnyyasix UCNonb3YTCs YNPOLLEHHbIE CXEMbl MOJNTHME3ALLMTbI NOACTaHLUNA,
B KOTOPbIX OTCYTCTBME 3aLUUTHBIX NoaxonoB BJl yacTnyHo KomneHcupyeT-
cs1 yctaHoBkor OlMH, BbIHECEHHBIX Ha NMHUIO. Takasa 3awmTa Ucnonb3yeT-
cs1 B TYNUKOBLIX cxemax noactaHuun 35-220 kB Ha otnarikax ot BJl 1 Bo
BPEMEHHbIX CXemax.

MmaBHbIM ycnoBuem obecnedyeHust ‘HageXHOW MOSHME3ALMTbl TaKMX
CXeM sBNSAeTCst MakcumarnbHoe npubnmwkernve OFH k 3awuwaemomy 060-
PYyOOBaHUIO, YTO OCYLLECTBUMO KLU NPU HEGOMBLLLOM KONMYECTBE SYEEK.
Ecnun monHusa ygaput B nuHMIO BOGNM3n noagctaHUum, TO BO3MOXHO NpeBbl-
LIeHe O0NYyCTMMOWN BENUYMHBI NepPEeHaNPSXKeHUA, Npy 3TOM NO BONTHOBOMY
conpoTueneHunio nposoaos BJ1 oTBeTBNsETCA NULLIL HE3HAYUTENbHAs YacTb
TOKa MOSTHUM 1 NPaKTUYECKM BECH TOK MOMHUK nNpoTekaeT Yepe3 OlMH. B Ta-
KMX YMNpPOLLEHHBIX cxemax Tok Yepe3 OFNMH mMoxeT AocTnYb NpeaenbHbIX Ans
[aHHOTO YCTPOMCTBA 3HAYEHUI N OHO HE CMOXET OTBECTU BblOENUBLLEECS
Tenno un nospeautcs. Kpome Toro, GomnblUoe 3HaYyeHne ocTaloLlerocsi Ha-
NpsKeHWS MOXET BbI3BaTb NOBPEXAEHME NOACTaHLMOHHOTO 060pyaoBaHUS.
B cBA3n ¢ 3TMM He0OX0AMMO OrpaHnynTbL Tok Yepe3 OMNH noakntoveHem K
cetu gononHuTenbHbix OMNMH, oTBOASALLMX YacTb TOKa BOMHbI HA 3EMITHO.

MopkntoyeHne pononHutenbHbix OMH ansa yeBenvyeHus adhdekTms-
HOCTW MOSHMEe3aWwuTbl NPoM3BoAMTCA Yyepes3 2—-3 nponeta BJ1, B npotus-
HOM crny4ae HebonbLIoe pasfnuune B BOSbTAMMEPHbIX XapaKTepUCTUKax

Us
BAX paspsagHuka |

BAX paspsigHuka

0 [ [

P1 P2

PucyHok 10.14 — HepaBHOMepHoOe pacnpeaeneHue Toka B napannenbHoO
BKJTHOYEHHbIX pa3psaaHMKax
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PucyHok 10.15 — Mpumep KackagHoOM cxeMbl 3alWUTbl 060pyaOBaHUA
OT NnepeHanpsikeHUn

(BAX) (pucyHok 10.14) npvBOAUT K pe3Ko HepaBHOMEpPHOMY pacnpegene-
Huto TokoB mexay OlMH. Kpome Toro, npu 6nmskom. pacnonoxexun OlMH
cpabatbiBaHne ogHoro OlMNH conpoBOXAaeTCss CHWKEHMEM HaMnpshKEeHUs,
yTO 3aTpyaHsieT cpabaTtbiBaHme gpyroro OMH. Ha 'pucyHke 10.14 BuaHO:
BCIEACTBUE TOro YTO BOfibTamnepHble xapaktepuctuku OIMH pasnuyHbl,
UX 3aLUMTHbIE XapakTepUCTUKN TaKKe OTINYatoTCs.

Ha pucyHke 10.15 npuBeneH Nnpumep BbINOMHEHNS KACKagHOM 3aLnThbl
obopynoBaHus.

Tak kak B MMYO AaHbl AonycTUMble PacCTOSHMS OT pPaspsgHUKOB [0
obopyaoBaHus, Npu 3ameHe nx Ha OlNMH gonyctumoe paccTosiHue MOXHO
onpepenuTtb no dopmyne
Ui Yo | (10.19)

U%R -~ Ues

uen

Lon=Les

rae Ly, — paccrosHue ot OlMH go sawmuaemoro o6opyaosaHms, m;
L., — paccTosHue OT paspaaHMKa Ao salumiaemoro obopyaosaHns, M;
U — ncnblTatenbHoe HanpskeHne 3alumiiaemoro o6opyaoBaHusi npu
NONMHOM rpo30BOM MMnNyrsibce, KB;
Ugny Upg — OCTalOWMecs HanpsikeHus Ha OMH (PB) npu Toke S kKA ans
knaccos 330 kB u Bbiwwe, kB.

Ona PY rposoBble BOMHbI, Haberatowme ¢ BJl, orpaHnumBaroTca nm-
MyNbCHOW MPOYHOCTLIO n3omsAumun atux BIT UEY. Ecrnin npeanonoxuTs, YTo
npu yaanexdHom yaape monHumn B OTNMH npoTekaloT nMnynbcHble Toku dop-
Mbl 8/20 MKc (popma mcnbITaTensHOro rpo3oBOro MMMYNLCA), TO UPY = Ugyy,.

Torpa ans OlNH, yctaHoBneHHoro B PY, HOMWHaNbHbIN paspsigHbIi TOK AoM-
XXEH yA0BNETBOPATb YCroBuMo hopMyrbl

lgizo > (2x U™ = Ugipo)Z, (10.20)

Bn

roe Z,; — BOIHOBOE conpoTueneHune nposoaa BJl ¢ yuetom umnynbc-
HOWM KOPOHbI.
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B ocTtanbHbIX cny4yasx, TO ecTb noMMMo PY cTaHuuiA 1 noacTaHumi,
obocHoBaTb pacyeTHOe 3Ha4eHe HOMVUHaNbHOTO Pa3pAHOro Toka |y, o-
CTaTo4HO CrioXXHO. OH MOXET He NPOBEPATLCS, a NPUHUMATLCS Takon Be-
NMYMHBI, KOTOPYIO NMPOM3BOAUTENL Ha3biBaeT dHeproemkocTbio W (knacc
paspsga nuHum).

10.7 MonHumesawmTa 3M1eKTPNYECKMX MaLLIUH

MonHnesalwmTa 3NeKTpUYEeCcKNX MalluvH- (FreHepaTopoB, CUMHXPOHHBLIX
KOMMEHCATOPOB 1 BbICOKOBOSLTHBIX 3M1EKTPOABUrATENEN) UMEET CBOU OCO-
OeHHoCTU:

— YPOBEHb 3MEKTPUYECKOWN NPOYHOCTU U3OASALUN Y MaLUMH 3HAYNTENb-
HO HWXe, YeM y Apyroro obopynoBaHus;

- oTcyTCTBYHT crneynanbHble ONH, kotopble cMornu 6bl 0becneunTb
[OCTaTO4YHO BbICOKYH HaAEXHOCTb 3aluThl TakoW U3onsummM OT nepeHa-
NPsKeHUN;

- TNOBPEXOEHUSA U30MSALUN MaLUMH BECbMA 3HAYMTENbHbI, TaK KakK Ye-
pe3 mecTto Nnpobos NpoAormKaeT NpoTeKkaTh aBapuHbIA TOK 3a CYET 3.4.C.
OCTaATOYHOrO HaMarHM4YMBaHUA Oaxe Mocre CHATUSI BO30YXXAEeHUs Malluu-
Hbl, OTKIO4YEHHOW OT CETH;

- BbIXOA M3 CTPOS 3NEKTPUYECKUX MaLUUH obycraBnueaeT GornbLuoin
3KOHOMMYecknn yuiepb.

MosTomy Ans MOMHUE3ALLNTBI SfIEKTPUYECKNX MaluMH Ha nogxone BJ
ycTaHaBnuBatoT gononHutensHele OFH, oTBoaswWwmMe YyacTb Toka Haberato-
LLel BOMHbI B 3EMIIK0 U CHWXAOLWME TakuM obpas3om MMMNyrbCHOE Hanpsi-
XEHMEe Ha MaLunHe.

Kpome TOro, Mcrnonbsyercsi 3alMTHOE AENCTBUE KabenbHbIX BCTaBOK
Ha nogxodax, YTobbl CHU3NTBL KPYTU3HY (OPOHTa MMMNYTbCOB NepeHanpsixe-
HWUIA Ha 3aXKMMax MaLLUHbI, MapannenbHO ¢ KOTOPOW NOAKIHYAT KOHAEH-
caTopbl. YMEHbLUIEHUIO KPYTU3HbI PPOHTa CNOCOBCTBYIOT Takke dunaepHble
peakTopbl, yCTaHOBMNEHHbIE ANS CHKEHWS TOKOB KOPOTKOTO 3aMbIKaHWs.

3agaya MoOMHMe3salmUTbl HAMHOMO YNPOLLAETCH, eCrny AnekTpuyeckasi
MallMHa NpucoeguHeHa K Bo3ayLUHOW CETM He HEMOCPEACTBEHHO, a Yepe3
TpaHcopmaTop. TpaHchopmaTop CyLECTBEHHO OrpaHMYMBAET aMNnTy-
[y Y KPYTU3HY UMMYSbCOB NepeHanpsxxeHnin.

Cxema MonHMe3alnTbl ANEeKTPUYECKMX MaLUMH, HEMOCPEOCTBEHHO CBS-
3aHHbIX C BO3AYLLUHON CETb0, COAEPXUT KOMMIEKC 3aLLmTHbIX cpeacts: OlNMH
(pa3psgHvK) U ManoOMHOYKTUBHBIA KOHAEHCATOP Ha LUMHAX, 3aLUMLLIEHHbIN
nogxop, BI; OFH (pa3psaaHuk) Ha noaxoge BJ1 v kabenbHyto BCTaBky.

[ononHuTensHbIM 3N1EMEHTOM MOSTHUE3ALLUTBI ANIEKTPUHECKUX MALLUH
sBnsieTcs kabenbHas BcTaBka. OHa He ToNbKo A0GaBNsieT eMKOCTb, Cria-
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XKMBaIOLLLYO BOITHY nepeHanpsXeHnn, HO 1 Hapsaay ¢ WnHHbIM OlMH oTteo-
OWT 3HAUUTENbHYI OOMK TOKa BOMHbI B 3eMIio. [JoCTaToqHbIA s npak-
TUKM YpOBEHb HaJeXHOCTU TpebyeT, uTobbl AnvHa KabenbHOW BCTaBKU
coctaensna He MmeHee 300 M, a 3aLMLLEHHOrO BO3AYLIHOMO Noaxoda — He
MeHee 100 m, BeNMYMHA NpUMEHsIEMON 3awmnTHOM emKocTh — 0,5 Mk®.

MpucoegnHeHne MOLLHBIX 3MEKTPUYECKUX MALUMH K TpaHcopmaTopy
006bIYHO OCYLLECTBISIETCS TOKONPOBOAAMMU, UMEIOLLUMU 3KpPaH, 1 MOSTOMY
AN HAX He NPeACTaBnstOT ONacHOCTU MHAYKTUPOBAHHbLIE MepeHanpsxe-
Hus. Ecnin e coeguHeHMe MaluuHbI ¢ TpaHCOPMaTOPOM. MPON3BOANTCS
LUMHHBIM MOCTOM WY BO3AYLUHOM rMOKoW CBA3bID, TO HEOOXOAMMO Npeay-
CMOTpPETb 3aLUUTY OT UHAYKTUPOBAHHbIX NEPEHANPSXEHNIA, BO3HUKAIOLLNX
npu ygapax MonHum sénusm WMHHOroO mocta. [JJoctatouyHo apdeKTUBHBIM
CpencTBOM MOJTHME3ALUTLI B 3TOM Crlyvae SIBNSETCA YCTaHOBKA KOHOEH-
cartopos 0,1-0,5 MKD.

Kpome WHAOYKTMPOBaHHbIX NepeHanpsKEHW 3feKkTpuyeckas MalunHa
MOXeT NoABepraTtbCsl BO3OENCTBMIO UMMYIbCHBIX MepeHanpskKeHun, nepe-
xogsawmx B o6motky HH tpaHcdopmaTopa ¢ obmoTkm BH. HecmoTpst Ha To
YTO BbICOKOBOSILTHbIE 0OMOTKM TpaHCdopmaTopa MMEIOT 3aLLUTY OT NepeHa-
NPSKEHUI, Bbl3BaHHbIX HaberatoLwymMu no BJ1 BornHaM, BO3HMKAOLWMIA B HUX
UMMynbC Nocre nepexoaa Ha 06MOTKY MOXET ObITb ONAaCHbIM AN ANeKTpuU-
YecKon MaluuHbl. Becneacteue 6onbLLIOM CKOPOCTU U3MEHEHNST HANPSHKEHUS
UMnynbca ero aMmnnnTyaa npy Nepexone ¢ ogHon obMoTKM B APYTryH YMEHb-
LLaeTcsa He MponopLMOoHansHO KTp, a chopmMa CcyLLeCcTBEHHO U3MEHSIeTCS.

CoennHeHne obmoTok TpaHcdopmatopa no cxeme Y /A u Y/A cyule-
CTBEHHO CHWXaET BEPOSTHOCTb MOSIBNIEHUSI HA MaLUMHE NepeHanpsKeHui
C aMnnuTygon, onacHom Anst M3onsauun.

Mpu manor MOLHOCTW reHepaTopoB 3AMNeKTpoABUraTenen N CUHXPOH-
HbIX KOMMNEHCATOPOB MCMOJb30BaHNE NMPOMEXYTOYHOro TpaHcdopmartopa
MeXay MalUMHOW M BO3AYLIHOW CETbI0 HelenecoobpasHo Mo TEXHWKO-
9KOHOMMYECKMM NMPUYnHaAM.

10.8 MonHuMe3awWwMTHbIE 3a3eMneHusi B aneKkTpoyctaHoBkax 0,4 kB

MonHuesalmTHOE 3a3emreHne NpeqHasHaveHo AN 3awuThl 30aHNN 1
COOPY>KEHWI OT BO3AENCTBUS TOKa MonHuK. MNMoBpexaeHns n3onsumm obo-
pynoBaHus Ha obbekTe (noacTaHuuK, 3AaHUKU, OTKPLITON NnoLaake) MoryT
ObITb BbI3BaHbl YAapaMn MOITHWM HEMNocpeacCTBEHHO B OOBLEKT unu BO3-
HVWKHOBEHMEM BbICOKMX MMMYNbCHBLIX NMOTEHLMANoB B pesynsrate uMnynb-
coB, Haberawowux ¢ NUHUK. Npn NopakeHUn MOMHWUEeR HenocpencTBEHHO
NVHUA N 06BLEKTOB M 3eMnn BOMM3n (MHOYLUMPOBaHHLIA NOTeHumarn) ot
NpSMbIX yAapoB MOIHUM 060pyAoBaHME 0OBLEKTOB 3aLLMLLAETCH CUCTEMON
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MOMHUEOTBOAOB M 3a3eMneHuni, a oT Haberawwwmx No NMHUMA UMMYbLCOB
(BonH) ocHoBHoW 3awwmTon siensetca OMNH. MNoaTomy Ha Bcex Bo3OyLLUHbIX
TNVHUSIX BBINOSHAKTCA MOJHME3aLUMTHbIE 3a3EMIEHUs], TO CTb 3a3eMrisi-
eTcs Kaxgas onopa. JTo fgenaetcs ANns Toro, YToObl TOK MOMHMK, nepe-
KpbIBLUWIA n3onsaumio B, oTBoamncst B 3eMno Yepe3 3asemnuTenuy onop.
B atom cnyyae 0o o6bekTa AOXOAAT MMMNYNbChI C aMMNUTYA0N 3HAYNTENb-
HO MEHbLLEN, YeM amnMTyAa ToKka MOMHWUM, yAapuBLLEN B NIMHUIO, Tak Kak
paHbLUe NPOM30NAET NepekpbITUe NMHENHON N30NALMN.

Be3 MonHMesawmMTHbLIX 3a3eMreHnii Ha BO3OyLIHbIX. JIMHUSX OCyLle-
CTBWTb 3alUMTY 30aHUIA, U30MAUUM NOACTAHLMOHHOrO 060pyaoBaHMs He-
BO3MOXHO. Ha TpaHcdopmaTopHbIX NOACTAHUMSAX (DYHKUUM MOMHME3a-
LMTHOrO, paboyero n 3aWwmnTHOrO (C TOYKU 3pEHNA TEXHUKM BesonacHOCTH)
BbIMOSHSET eAnHoe 3a3emrieHre. [1o3ToMy OHO AOIMKHO ObITb BLIMOMHEHO
Tak, YTobObl M3bexaTb BO3MOXHbIX 0OpPaTHbIX NEPEKPLITUI U30NSALUN U N3-
nuwHen paboTbl penenHon 3alwmThl Npy HecobnoaeHun TpeboBaHuii no
MarHUTHOW COBMECTUMOCTH.

10.9 3asemnsiollee yCTPOUCTBO aneKTpoycTtaHoBokK 35-750 kB

B tabnuue 10.8 naHbl ycpeaHEHHbIe 3HaYeHUs YAeNbHbIX CONPOTUBIE-
HWUIA TPYHTOB ANs1 pa3nunyHbIX paioHoB Pecnybnukn benapyck. 3TuMu aaH-
HbIMW HeobxoouMMO MONb30BaTbCS MPU- NMPOEKTUPOBAHUN 3a3EeMNAOLLNX
YCTPOWCTB B Cryyae OTCYTCTBUS AAHHbLIX MO yAENbHOMY COMPOTUBIIEHUIO
rpyHTa obbekTa 1 HeNpPoBEeAEHNSI BEPTUKANbHOIO 3NEKTPUYECKOro 30HAU-
poBaHus A NOMyYeHUsl TakuX JaHHbIX.

3Y anektpoyctaHoBok 110-750 kB BbinonHsaeTcsa ¢ cobnogeHnem Tpe-
6oBaHUN NMBO K MX CONPOTUBIIEHWNIO, NIMOO K HANPSXKEHUIO MPUKOCHOBE-
HUsi. BennumHa anekTpuYeckux. NapamMeTpoB 3a3eMISALLEro yCTpoucTBa
BO MHOIOM 3aBUCWUT OT BENUYMHBLI YAEMNbHOrO ConpoTueneHus 3emnu. C
TOYKM 3PEHNS ANEKTPUYECKOW CTPYKTYPbI 3EMMS MOXET ObITb OQHOPOAHOW
1 HeogHopoadHoW. B cnyyae HeogHOPOAHOW 3eMny NoA ee yAerbHbIM COo-
NPOTUBMNEHNEM NOHUMAETCS IKBUBANEHTHOE yAENbHOE COMPOTUBIIEHME.

ConocTtaBneHue 3Y 3nekTpOyCTaHOBOK [OIKHO COOTBETCTBOBATb
TKM 181

HanpsikeHne npukocHOBeHNsT A0IMKHO cootBeTcTBOBaTb MOCT 12.1.038.

KOHCTPYKLUS 3a3eMMsIOLLErO YCTPOWCTBA OMKHA NPU MUHUMASbHBIX
3aTpartax Ha ee CcoopyxeHue obecneynTb HOPMUPYEMbIE 3HAYEHUS BrEK-
TPUYECKUX NAapaMeTPOB 3a3eMISOLLENO YCTPOUCTBA B TEHEHNE HOPMATMB-
HOI0 CpoKa CnyX0bl 3NeKTPOYyCTaHOBKM.

[ns 3a3emneHns obopynoBaHWA pa3HOro Krnacca HanpshKeHusi, pac-
NOMOXEHHOr0 Ha TeppUTOpPMU OOHOW 3MNEKTPOYCTaHOBKW, BbINOMHSAETCA
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ofHo oblee 3a3eMnsiioLLee YCTPOMCTBO. Ha TeppuTopru 0gHOM 3nekTpo-
YCTaHOBKW HEemMb3si UMETb [Ba 3a3eMMSAOLWNX YCTPOWCTBA, HE CBSI3aHHbIX
Mexay cobow, faxe ecrnn OHW BbIMOMNHSIOT pasHble YHKLUN.

OCHOBHbBIMW YaCTAMM 3a3€MINSIOLLET0 yCTPONCTBA NOACTAHLNIA N 3a3eM-
NSOLWMX YCTPOWCTB SABMSETCH MCKYCCTBEHHbIV 3a3eMMAUTENb N €CTECTBEH-
Hble 3a3eMIMTENN B 30HE PaCMONOXEHUS 3a3eMrnsieMoro obopyaoBaHus.
[nsa nogcTaHUmMM NCKYCCTBEHHBIN 3a3eMIMTENb BhINOMHAETCA B Npeaenax
ee orpagibl, HO NP1 HEOOXOAMMOCTM MOXET paclUMpATbLCS U aanee.

B 30He pacnonoxeHuss o60pyaoBaHUS UCKYCCTBEHHBIN 3a3eMnuTenbs
BbIMOSMHSAETCS B BUAe 3a3eMnsowen ceTkn. B cnyyae pacwmpeHus vc-
KyCCTBEHHOIO 3a3eMnuTensi 3a npeaernbl 30HbI pacnonoxeHns obopynosa-
HWS, B TOM YuCrie 3a Npeaensl orpajbl, €ro BHELLHSS YacTb BbINOMHAETCS
B BUAE KOHTYPHOIO 3a3eMIIUTENs C BEPTMKAITbHbIMU 3rIeKTpogamu.

B kayecTBe eCcTeCcTBEHHbIX 3a3eMNNTENEN NPEXae BCEro UCMONb3yTCs
3a3eMI1eHHbIE TPOChl BO3AYLUHBIX NIAHWIA, OTXOASILUME OT 3MEKTPOYCTaHOBKM
kabenu ¢ metTannuyeckummn nokposamm (6POoHsi, 3kpaHbl, 06omno4ka), meTan-
nuyeckme TpybonpoBoapl, He cogepXKallue FOPHUNX ra3oB UM XULAKOCTEN.

3aseMnisioLne yCTpoCTBa TEPPUTOPUANBHO pasfeneHHbIX OTKPbIThIX
pacnpenenuTenbHbIX YCTPONCTB NOACTAHLMIA PasfUYHbIX KIacCcoB Hanpsi-
KEHUSI COEAMHSIIOTCA MeXay COOOW ropusoHTanbHbIMU 3a3eMMTeENAMu-
cBs3siMU. Yncno cBsidelt BbIOMPAETCS C y4ETOM BEMUYMHbLI NMPOTEKALLMX
mexay OPY pasnuyHbIX KNaccoB HAMPSHKeHMs TOKOB 04HOGa3HOro KopoT-
KOro 3aMblKaHWsi, KOTOPbLIE MOTYT MPUBOAUTL K TEPMUYECKOMY MOBPEXAE-
HMIO NPOTSDKEHHbBIX MPOBOASALLMX KOMMYHUKALLMIA, @ Takke OKasblBaTb onac-
Hble 1 MeLLaKLLMe BNNAHMA Ha YCTPONCTBA PenemHon 3alnTbl, NpoTUBO-
aBapuiiHOV aBTOMAaTMKMN U aBTOMAaTU3MPOBAHHbIX CUCTEM YNPaBIEHUSI.

Yuncno cBsA3en onpenensieTcs pacyeToMm Ha CTaguu NpoeKTUpPOBaHUS,
HO UX JOIMKHO ObITb HE MEHEe YeThbIpex. 3a3eMnuTenn-cBsa3un NpoknaabIBa-
I0TCS1 paBHOMEPHO No anunHe cocegHux OPY, B Tom vncne no kpasim OPY.

McKycCTBEHHbBIW 3a3eMNnTENb 3NEKTPOYCTAHOBOK HanpsbkeHvem 35—
750 kB COCTOUT 13 NPOAONBHLIX U MOMNEPEYHbIX TOPU3OHTANbHbLIX 3a3eM-
nuTenen, coeNHEHHbIX Mexay cobon B 3a3eMnistoLlyto ceTky. MNMpoagonb-
Hbl€ 1 NonepeyYHble ropM3oHTanbHbIe 3a3eMNUTENKU, NpoknaabiBaemMble no
nepuMeTpy 3a3eMsitoLLEN CETKM, AOMKHbI B COBOKYMHOCTU 0Opa3oBbIBaThb
3aMKHYTbIN KOHTYP. [MpoaonbHbIe 3NeMeHTbl 3a3eMISOLLEN CETKM NPOKna-
ObIBalOTCA BAONb OCel 060pyaoBaHNS CO CTOPOHbI UX OBCMYXUBaHWUS Ha
rny6uHe 0,5-0,7 m OT noBepxHOCTM 3eMnu 1 Ha pacctoaHun 0,8—1 M ot
byHAaMEHTOB OCHOBaHWI 060pya0BaHUs.

Mpu BbinonHeHun 3Y noactaHuun n OPY anekTpudeckux cTaHuuin
HanpshkeHuem 110-750 kB no Hopme Ha OOMYCTUMOE HanpsbkeHue npu-
KOCHOBEHWS MOMNEpEYHbIE 3NeMEHTbI 3a3eMIISIOLLENA CETKM MOTYT MpoKna-
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ObiBaTbCcs B NMOObIX yAOOHbLIX MecTax mexay obopynosaHuem. Mpu aTom
paccTosHue Mexay HMUMU He OOMKHO npesbiwatb 30 M.

Mpu BbinonHeHun 3Y nogctaHumn n OPY anekTpocTaHuuii No Hopme
Ha OOMyCTMMOE COMPOTMBMEHWE MOMNEepeYHble 3NEeMEHThI 3a3eMIIAoLLEN
CeTKu crnepyeT npoknagbieatb Ha rmy6uHe 0,5-0,7.M OT NOBEPXHOCTM 3eM-
nm c ydyetom obecnevyeHusi paBHOMEPHOrO pachpeneneHnst noTeHumana
no TeppuTOpMK 3a3eMrnsioLlen ceTkn. [Insg aToro paccrosHme Mexay HAMK
[OOIMKHO YBENUUMBATBLCS OT nepudepnm K LEHTPY 3a3eMIsioLLEN CETKM Ta-
KMM 06pas3om, 4YTOObl NepBoe W MocreayLlee paccTosHMSl, HaYuHas oT
nepudepum, He npesbiwany coorBeTcTBeHHO 4,0 m; 5,0; 6,0; 7,5; 11,0;
13,5; 16,0; 20,0 m.

Mpu BbInonNHeHun 3Y noactaHumn 35 KB nonepeyHble anemMeHThbl 3a-
3eMNALLEeN CETKM NPOKNaabiBalTCs B yA0OHbBIX MecTax Mexay obopyno-
BaHWEM, MpU 3TOM KX YNCNO JOMKHO ObITb HE MEHEE YEThLIPEX, @ paccTos-
HVe Mexay HUMK — He Bonee 20 M.

KOHTYypHbIN 3a3eMnnTenb Kak YacTb MCKYCCTBEHHOMO 3a3eMnunTens
coopyxaetcs Tonbko y 3Y nogctaHumin 35—110 kB. KoHTypHbI 3a3em-
nuTenb MOXET pacnonaratbCsi Kak B.Mnpeaenax orpagbl noacTaHuum,
Tak u BHe ee.

KoHTYpHBI 3a3eMnmTenb BHE Orpajibl COOPYXaEeTCs C LiENbIO BbINOMHE-
HVsa 3Y, yAOBMNETBOPSIOLLIEro HOPMaM Ha ero afnekTpuyeckme napamerTpbl.

[ns noactaHumn 35 kB ponb KOHTYPHOrO 3a3eMnuTENs MOXET BbINOM-
HSITb 323eMNUTENb U3 CUCTEMbI JIy4EBbIX FOPU3OHTAlBbHbBIX 3a3eMNUTENen
C BEPTUKanbHbIMK anekTpoaamMu. 1o BO3MOXHOCTU NyYeBble 3a3emMnuTenu
OOIMKHbI NPOKNaAbIBaTbCA NEePrneHAVKYNSapHO APYr APYrY U UX YUCHO He
[OOIMKHO NPEBbILWATb YEThIPEX.

Ona Pecnybnukn Benapycb mMakcumaneHas rnybvHa npomep3aHus
rpyHTa coctaenset nopsgka 1,8 m. C yyetom aToro, a Takke chaktopa
apdpeKkTMBHOCTU paboThbl BEPTUKANbHbLIX 3MIEKTPOAOB Kak 3rieMeHToB 3Y
UX AnvHa He JofmkHa BbiTb MeHee 5 M. Mpu cooTBeTCTBYOWEM 060CHO-
BaHUM (HanpuMep, CTECHEHHbIE YCINOBUA) B KAYECTBE BEPTUKaNbHbIX 3a-
3emnutenen MoryT ObITb MCMONb30BaHbl MyOVHHbIE 3a3eMnnTenu, Anu-
Ha KOTOpbIX MNO3BOMAUT AOCTUYL CMOEB 3€MIN C HU3KMM MO OTHOLLEHWUIO K
BEPXHUM CHOSAM yAenbHbIM conpoTmeneHnem. MNpun aTom Hago yunTbiBaTh,
YTO C TOUKM 3PEHUSI MONHME3aLLMTbl He Bceraa rmybuHHbIe 3a3eMnuTenu
NOMHOCTLIO 3PdEKTUBHLI. YacTb ANWHBI rMyBUHHOrO 3a3emMnuTens He
yyacTByeT B MOnHMe3almTe obbekTa M3-3a YBENMYEeHUs MMMYrbCHOro
COMNpPOTUBMNEHUS.

Mo BO3MOXHOCTM fy4YeBble 3a3eMnUTENy AOMKHbI NPOKNaAbIBaTbCA Ha
rny6uHe 0,5 m, npu GonbLuen rmyobuHe cHkaeTcst 3 EKT ypaBHMBAHMSA
noTeHumana v yBenuinBaeTCsl HanpsbkeHWe NPUKOCHOBEHWS.
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CeueHrvie 3a3emnsAOLLMX NPOBOAHMKOB BbiOupaeTca ucxoas m3 tpebo-
BaHUN, NPeabABNAEMbIX K UX MEXaHUYECKOW MPOYHOCTU U TEPMUYECKON
cTtomnkocTn. CeyeHns BepTMKanbHbIX 3NEKTPOAOB BbIOMPAOTCA TOMBKO MO
NX MEXaHNYEeCKOW N KOPPO3NOHHOW CTONKOCTH.

Koppo3noHHoe BO34eNCTBME B OCHOBHOM OKa3blBAETCS Ha CTarbHble
anemeHTbl 3Y, Haxogswmecs B 3emrie. B OTHOLIEHWU OLIMHKOBaHHLIX U
OMEJHEHHbIX 3NeMeHTOB 3Y OHO HEe3HaYMTENbHO U NPaKTUYECKM HE Yy4u-
TbiBaeTcsi. OCHOBHbIM (haKTOpPOM, KOTOpPbIA ONPEeAEensieT KOPPO3MOHHOE
BO34ENCTBME Ha MeTarnnnyeckme anemeHThbl-3Y, ABnsAeTcs yaenbHoe co-
NpOTUBNEHWNE TPyHTa (a He yAernbHOe 3KBMBANEHTHOE COMPOTUBIEHWNE
3eMnun), B KOTOPOM OHY PaCMONOXEHbI.

B tabnuue 10.9 nprBegeHa KOpPO3NOHHAs @KTUBHOCTb rPyHTa B 3aBU-
CYMOCTW OT €r0 YAErNbHOro COMPOTUBIIEHMS.

Ecnv MmuHumansHo fonycTMoe ceveHne anemeHToB 3Y onpegensercs
He TEPMUYECKON CTOMKOCThLIO (Hanpumep, 8Y oTAENbHO CTOSILLEro MOMHUe-
0TBOAA), @ TONbKO MEXaHNYECKOWM MPOYHOCTLIO, TO X CEYEHNE B 3aBUCMMO-
CTM OT arpeccuUBHOCTM rpyHTa Bblibupaetcsa no tabnvuam 10.10 n 10.11.

Ta6nuua 10.9 — 3aBUCMMOCTb KOPPO3MOHHOW aKTUBHOCTU FPYHTa OT ero
yAeInbHOro ConpoTUBIEeHUs

Koppo3noHHas akTMBHOCTb YnenbHoe conpotueneHne, OM-m
Becbma BbIcOKas no5
Bbicokasi 5-10
MoBblweHHas 10-20
Hu3skas 6onee 100

Ta6bnuua 10.10 — CeuyeHue cTanbHbIX BEPTUKANbHbIX 3a3eMnutenen
B 3aBUCUMOCTU OT arpecCUMBHOCTU rPyHTa

Koppo3anoHHas Honyctumbie
Ounametp
aKTMBHOCTb rpyHTa . K NPUMEHEHUIO
3asemnuTenen
MO OTHOLLUEHUIO K CTanu 3azemMnutenu

Cranb kpyrnas
Becbma Bbicokas -
anametpom 16 mm

Cranb kpyrnas
Bbicokas -
anametpom 16 mm

[ns Msrkux rpyHTOB
MoBblIWeHHasn cTanb Kpyrnas
anametpom 12 mm

Cranb yrnosas
63 x 63 X 6 MM
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OkoHyaHue ma6bnuuybi 10.10

KopposuoHHas HonycTumble
Hnametp
aKTMBHOCTb rpyHTa - K NPYMEHEHUI0
3asemnurenen
MO OTHOLLEHWMIO K CTanu 3asemnuTenu

Ons MArkux rpyHToB

Cranb yrrnosas
CpegHsas cTanb Kpyrnas

63 X 63 X 6 MM
anametpom 12 mm
[nsa rpyHTOB CpeaHen [ns markux rpyHToB
TBEPAOCTM CTanb yrnoeas 50 x 50 mwm;
Huskas Kpyrrnas guameTpom NS TPYHTOB CpeaHen
16 MM TBEPOOCTM CTanb yrrosas
63 x 63 X 6 MM

Ta6bnuua 10.11 — CeveHme cTanbHbIX FOPU3OHTaANbLHbIX 3a3eMnuTenen n
3a3eMnALWNX NPOBOAHMKOB B 3aBUCUMOCTM OT arpecCCMBHOCTU FPYHTOB

Koppo3unoHHas PekomeHayewmbli [onyctumble
aKTUMBHOCTb rpyHTa avamertp K MPUMEHEHUIO
MO OTHOLLEHMIO K CTanmn 3aszemMnuTenemn 3as3emnuTenu
Cranb kpyrnas CranbHas nonoca

Becema Beicokas anametpom 16 mm 20 x 10; 30 x 10; 40 x 10 mm

BbicoKasi Cranb Kpyrnas CranbHas nonoca
anametpom 14 mm 20x 8; 30 x 8;40 x 8 Mmm

MoBbILLIEHHaES Cranb kpyrnas CranbHas nonoca
anametpom 12 mm 20 x 6; 30 x 6; 40 x 6 Mm

Coennsis Cranb kpyrnas CranbHas nonoca
pen anameTpom 12 mm 20 x6; 30 x6;40 x 6 Mmm

Huakas Cranb kpyrnas CranbHas nonoca

anametpom 10-12 mm 20x4;30x4;40 x4 mm

CoeaviHeHne vacTen 3azemnutensa Mmexay cobon, a Takke npucoeau-
HEHWUI 3a3eMNUTENEN C 3a3eMNALMMM NMPOBOAHUKAMU crieayeT BbiMon-
HATb CBapKOVI, npu 3ToM npucoegnHeHne 3asemMnaArowmnx npoBOOHUKOB K
TpybonpoBogam AOIMKHO OCYLLECTBNSATLCA CBAPKON UM XOMYTOM. Bbinon-
HeHue MoAcoeauHEHNUsT XOMYTOM [0MYCKaeTcs TONbKO MPU HEBO3MOXKHO-
CTU NPOM3BECTU NOAKIOYEHNE CBAPKOM.

3a3emMneHne onopHON OLIMHKOBaHHOW METanMOKOHCTPYKUUM annapata
BbIMOSHAETCH. MYyTEM MPMBAPKN 3a3eMISAIOLLErO NPOBOAHMKA K MOBEPXHO-
CTU METANNOKOHCTPYKUMU. [Mpu HEBO3MOXHOCTW MPUCOEOUHEHUSI 3a3EM-
NSOLLEro NPOBOAHUKA JOMYyCKaeTcsl NpMMeHeHne 60NTOBOro coeanHeHus!.
[lns coeguHeHnst Heo6XoaMMO MCNOMNb30BaTb NMOMOCOBYH CTarlb CEYEHNEM
He meHee 40 X 4 mm.
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BepTUKanbHbIN
anekTpoa

K 3Y

OTAENbHO CTOSALNIA
MOJTHMEOoTBO,

a — 3a3eMsieHne oTaesibHO CToALero MonHMeoTsoa, He NpUcCoeanHEHHOro K 3Yy;
© — 3a3eMneHne oTAeNbHO CTOSILLErO MOMHNEOTBOAA, npucoegnHeHHOoro K 3y

PucyHok 10.16 — Cxema 3a3emrieHUs1 OTAeNbHO CTOSLLEro MoNHMeoTBoAa

cToMKa c
MOINHMEOTBOAOM \

K 3Y

BEpPTMKAmbHbIN
anekTpoa

PucyHok 10.17 — CxeMa 3a3eMreHusi MONIHMEeOTBOAA, YyCTaHOBIIEHHOIO
Ha nopTane

K 3Y T

<« [ L]

bawwmak

1 [

v

PucyHok 10.18 — Cxema 3a3eMneHUsi CTOMKM OTAENbHO CTosLLero
MOJIHMEOTBOAA UM CTONKMN NopTana ¢ yCTaHOBIEHHbIM Ha HeM
MOJIHMEOTBOAOM, UMeloLMX YeTbipe hyHaaMeHTa

Ha pucyHkax 10.16, 10.17, 10.18 npvBegeHbl Cxembl 3a3eMreHns oT-
OenbHO CTOSLLEero MONHWEOTBOAA M MONHMEOTBOAA, CTOSALLEro Ha nopTarne.
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[Mpu npsimomM yaape MOMNHWM B MOMHMEOTBOA B 3eMre 0Opa3sytoTcs aBe
XapaKTepHble 30Hbl NOBLILIEHHOIO UMMYMbCHOMO MOTEHUMana — Uckpoeas
30Ha U CTPUMEpHast.

MckpoBas 3oHa ABNsieTCst 06NacTbio C BbICOKOW NMPOBOANMOCTBLIO U Xa-
pakTepusyeTcs NoBbILEHHbIM NoTeHUManom. Paguyc NCKpOBORM 30HbI ANs
CpeHuX No yaensHOMY COMPOTUBIIEHMIO TPYHTOB M Hanboree BEpOSATHLIX
npv ygapax MOMTHUKM B 3NEKTPOSHEpPreTnyeckme obbekTbl TOKOB MOMHMU
CoCTaBrnseT nopaaka r, = 2 m.

CTpumepHasi 30Ha XxapakTepu3yeTcsi Hanu4neM npoBoAsiLLMX CTpUMe-
pOB, HanpaeIeHHbIX BO BCE CTOPOHbI OT UCKPOBOW 30HbI. Paguyc ctpumep-
HOW 30HbI COCTaBMSAET = 5 M.

Pagunycbl MCKpOBOWM M CTPMMEPHOW 30H BO3pacTalT C YBEMUYEHVEM
UMMYNbCHOrO MNOTEHUMana 3a3emrieH1s MoNH1eoTBoada.

BenuunHa nmnynbCcHOro noteHuMana cHwxkaetcs nyteM obecneveHus
pacTekaHusi UMNYNbCHbIX TOKOB HE MEHEE YEM B TPEX HanpaeneHunsx. [ns
3TOro0 OT MOJTHMEOTBOAA B pa3Hble CTOPOHbI NMPOKMaAbIBAKOTCS JydeBble
rOpU3oHTasnbHble 3a3emMnuTeny. Y MOMHUEOTBOAOB, YCTaHOBMEHHbIX Ha
noprtanax, ny4eBble 3a3eMnuMTeny npucoeanHsoTcs k 3Y.

[Ona oTaenbHO CTOSALWMX MOMHMEOTBOAOB B KOHLE Ny4eBbIX 3a3eMnu-
Tenen ycTaHaBNMBalOTCA BepTUKanbHble 3asemnurenu. [nvHa nyyeBbix
3as3emMnuTenen 4omkHa 6biTb He MeHee 5 M.

Mpoknagka kabenemn B NICKPOBOW 30HE HE peKOMeHOYeTCS.

Mpoknagka kabenen B CTPUMEPHOW 30HE [OMYCKAETCHA NP BbINOMHE-
HWUM OBYX CNOCOOO0B 3aLLUThI:

- C NMOMOLLIbIO NepexBaTa ToKa MOSTHUWK;

— C NOMOLLbIO NPOKNazku Kabenen B M3ONALUMOHHBIX Tpybax unm ko-
pobGax.

Cuctema nepexsara TOKa MOfIHMM NpeacTaBnsieT cobo NPONOXKEHHbIN
B 3eMsie Mexay MOSHMEOTBOAOM M Kabernem cTanbHOW NPOBOOHWK WK
Tpoc (6apbepHbI 3a3eMNUTENb), KOTOPbIE MO KOHLAM NPUCOEAUHSIKOTCS K
crneunanbHoO yeTpaMBaeMbIM UMK YXKe CYLLECTBYHOLLUM 3a3eMITUTENSM.

CTpumepbl — 3TO XOPOLLO MPOBOASLLME KaHarbl, KOTOPbIE 3MeKTpuye-
CKW CBA3bIBAIOT MEXay CODOW 3a3eMreHne MONMHMeoTBoAa U 3a3eMrieHne
cuCTEMbI MepexeaTa Toka MonHuu. Kak Tonbko CTpumep OOCTUraer cu-
CTEMY MOSTHMEOTBOAA, CHUXalTCA OOLlee MMMyNbCHOE COMpPOTUBIIEHNE
MONHMEOTBOAA, MMMYMbCHbLIA NOTEHUMan MOMHMEeOTBOA4A U MMMYIbCHbIN
noTeHUman B 30He Npoknaak1 kaberns.

Cxema cMCTEMbI MnepexBaTa TOKa MOIMHWM NpeacTaBfeHa Ha pu-
cyHke 10.19.

B cTecHeHHbIX YCrnoBUSX, KOrga CUCTEMy nepexBaTa ToKa MOJSHUK
TPYQHO BbINOMHUTL, ANs 3alMThl Kabenb MOXHO NpPOoKNaabiBaTb B U30Ms-
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LMOHHBIX TpyGax. B aTom cnyyae AnvHa n3onsumMoHHon Tpy6el (kopoba) |

K 3Y
CTpMMepHas
BepTUKanbHbIN 30Ha
anekTpos
MOInH1eoTBoA
Kabernb
nckposasi
30Ha
6apbepHsbIn
3asemnuTenb

PucyHok 10.19 — Cxema cuctembl nepexsaTa Toka MONTHUMN

t

3aBUCUT OT paaunyca CTPUMEPHOWN 30HbI r., YAaneHHocTn kabens ot mon-
HueoTBoAa d 1 JOMmKHa YAOBETBOPATL YyCI1OBUKO

I, >2r?-ad> (10.21)

Ha pucyHke 10.20 npuBegeHa 3aBUCUMOCTb |t OT d 4N xapakTepHoro pac-
CTOSIHWA TPacChl NPOKNaAKy kaberemn OT MOMNHMeoTBoa, PaBHOMO I = 5 M.

4 \

2 \

0

0 1 2 3 4 5 d

PucyHok 10.20 — 3aBucuMoCTb |!0T d ansa cTpMepHOW 30HbI
papuycomr =5M™
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MICTOYHMKM MMMNYNBbCHBIX MOMEX BO BTOPUYHBIX LIensx MOryT 6biTb noa-
pasgeneHbl Ha:

— BHELWHMe, HEMOCPEACTBEHHO CBSA3@HHbIE C KOMMYTaLUSIMU pasb-
eQuHMTENen 1 BbiKNoyaTenen HanpskeHveM Bbie 1 KB, KOPOTKMM 3ambl-
KaHueMm Ha 3emrito, kommyTauusmm B cetu 0,4/0,23 kB coBCTBEHHbIX HYX,
a Takke BM1siHMEM paguonepeaaTynkoB U NepeHanpskeHns MU,

- BHYTPEHHWE, BO3HMKAIOLLME BO BTOPUYHbIX LIENsIX U 0OYyCrOBMNEHHbIe
KOMMYTauUMsiMU KOHTaAKTOPOB, perne ConeHonaos.

OneKkTpomMarHUTHasi CBsi3b BTOPUYHbLIX LIENEeN C MCTOYMHWKaMU Nomex
noapasgernsieTcs Ha:

— ranbBaHWYEeCKylo, Korga MCTOYHMK MOMEX W aneKTpuyeckas uenb,
noaBep)KeHHas BrUSIHUIO, CBSA3aHbl OOLLUMM COMPOTUBIIEHWEM, HaNpUMep,
06LWMM 3a3eMNALLUM KOHTYPOM;

— WHOYKTWBHYIO, KOraa BTOPUYHBIE LIENN HaXoasiTCH B MarHUTHOM none
TOKOB UCTOYHUKA MOMEX;

— E©MKOCTHY0, KOrga BTOPUYHBLIE LEMW HAXOAATCA B SEKTPUYECKOM
rnone 3aps4oB UCTOYHUKA NOMEX.

[Momexu, BO3HMKalOLWME B pesyrnbraTte nepexona aHeprum o1 UCTOYHUKA
NMoMex B LieMb, MOABEPXKEHHYIO BINSTHUIO, MOFYT ObITb CHUXKEHbI MYyTEM:

- noAaBneHust MOMEX B UCTOUHUKE;

- noAasneHusi NTOMeX B NPUEMHUKE;

— YMEHbLUEHWsI NEKTPOMAarHMTHOM CBSI3N MeXay UCTOYHMKOM MOMEX
N UensiMun, NoaBePKEeHHbIMU BIUSIHNIO.

[MogaBneHne nomex B MCTOYHMKAX NMOMEX HanpsbkeHnem cebiwe 1 kB
B HacTosLee BpeMs He npakTukyeTcsd. Bo BTOpuYHbIX uensax addekTms-
HbIM CpedCcTBOM MoAaBrieHNsl MOMeX siBnsieTcs npuMmeHeHne RC-Lenodek,
O1oa0B, BApUCTOPOB U APYrMX 3NEeMEHTOB, NOAKMN0YaeMblX napannensHo
WCTOYHMKAM MOMEX.

MogaeneHne noMex B MpUEMHUKE JOCTUraeTCsi CneayoLwmmm cnocobamm:

= BKIMOYEHMEM BXOAHbIX OUMNBTPOB, OCYLLECTBSAIOLMX CENeKLUnto no-
Ne3HOro curHarna; M yCTaHOBKOW AMOO0B MUITM BapUCTOPOB;

— BKJIHOYEHMEM OMTMKOBOSIOKOHHbLIX Pa3Bs3ok;

= CHWXEHWEM YpPOBHS MoMeX, MOCTyNarLnX U3 CETU NUTaHWs, C no-
MOLLbIO (PUABLTPOB MUTAHUS.

Mo ycnosusm obecneveHns anekTpoMarHMTHON COBMECTUMOCTH 3rek-
TpoceTeBble 06bEKTLI KNaccuULMPYIOTCS MO KraccaMm XeCTKOCTH.

Knacc nepBbii = nerkasi anektpomarHuTHas obctaHoBka (OMO), npu
KOTOPOMW:

= OCYLUECTBAEHbl ONTUMU3MPOBAHHbBIE U CKOOPOUHUPOBAHHbLIE MEpPO-
NpUATUS NO. MOAABIIEHNIO NMOMEX, 3aLUUTE OT NEpPEHanpsPKeHUA BO BCEX
uensx;
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- QneKTponuTaHue OTAENbHbIX ANEMEHTOB YCTPOWCTB. PE3epBNPOBa-
HO, CMITOBbIE U KOHTPOMbHbIE Kabenu NponoXeHbl pa3aensHo;

— BbINOSIHEHNE 3a3eMSOLLErO YCTPOWCTBA, Mpoknagka kabenew,
9KpaHMPOBaHMe NpousBeAeHbl B COOTBETCTBMM C TpeboBaHnsammn SAMC;

- KNnMMaTuyeckue YCrnoBWUSi KOHTPONUPYHTCS. U MPUHATBL- Cneuunanb-
Hble Mepbl MO NPeOTBPAaLLEHNIO Pa3psaoB CTaTUYECKOrO SEKTPUYECTBA.

Knacc BTOpOlM — anekTpomarHuTHas o6CTaHOBKa CpefHen TSXKeCTH,
npu KOTOPOW:

- Uenu nuTaHus 1 ynpaeneHust YacTu4Ho obopydoBaHbl NoOMexo3a-
LWMTHBIMW YCTPOMCTBAMU M YCTPOMNCTBAMK ANSA 3alMThl OT NepeHanpsixe-
HUR;

— OTCYTCTBYHT CUITOBbIE BbIKIOHATENN, YCTPONCTBA ANS OTKIOYEHUS]
KOHAEHCaTOPOB, KaTyLeK UHAYKTUBHOCTY;

- anektponutaHue ycTtponctBs ACIY .ocyLlecTBnseTcs OT CEeTeBbIX
CTabnnmM3aTopoB HaMPSPKEHWS;

— UMeeTCs TWaTtenbHO BbIMOMHEHHOE 3a3eMsAloLLee YyCTPOWCTBO;

— TOKOBbIE KOHTYpbI pa3fieneHbl ranbBaHU4ECKN;

- NpeaycMOTPEHO perynvpoBaHue BnaXHOCTWM BO3gyxa, MaTepuansl,
CrnocobHbIe ANeKTPN30BaTbCs TPEHNEM, OTCYTCTBYIOT;

— TNpPUMEHEHNE paanoneperoBOPOYHbIX YCTPONCTB, NepenaTYnkoB 3a-
npeLueHo.

Knacc Tpetuin — xecTtkas snekTpoMarHutHas o6CTaHOBKa, NMpu KOTO-
pon:

- 3awmTa OT NepeHanpsPKeHWA B CUMOBLIX LENsX ynpaBneHus He
npegycMoTpeHa;

— TMOBTOPHOTO 3aXWUraHUs Oyr B KOMMYTALMOHHbIX annaparax He npo-
NCXOOUT;

- UMmeeTCs 3a3emMnsioLLee yCTpONCTBO;

— CUIOBbIE, KOHTPONbHbIE Kabenu un kabenn KOMMYTaLUMOHHbIX Lienemn
pasgeneHsi;

- KOHTpOSfibHble Kabenu nVHWIA nepefady AaHHbIX, CUrHanmMsauuu,
ynpaBneHusi pasgeneHbl;

- OTHOCWTENbHasA BRAXHOCTb BO34yXa MOAAEPXKMBAETCA B onpeae-
NEHHbIX Npegernax, HeT MaTtepuarnoB, 3ANEKTPU3YEMbIX TPEHNEM;

— UCMONb30BaHWE MEPEHOCHBLIX PafMONEepPEroBOPOYHbIX YCTPOWCTB
OrPaHNYeHo (YCTaHOBIEHbI OrpaHuYeHus npubnuikeHus K npubopam Ha
onpegerneHHoe paccTosiHme).

Knacc 4eTBepThbIN — KpariHe XecTkasi anekTpoMarHuTHas obcTaHoOBKa,
npy1 KOTOPOW:

- 3awuTa B LEeNnsx ynpaBneHns 1 CUIOBbIX KOHTypax OT nepeHanps-
XKEHWUIA OTCYTCTBYET;
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- MMEKTCS KOMMYTaLUMOHHbIE YCTPOMCTBA, B annapartax.KoTopbIX BO3-
MOXXHO MOBTOPHOE 3aXXUraHve Oyru;

— CYyLLUeCTBYET HEOMNPELENIEHHOCTb B BbINOMHEHUN 3a3eMIISHOLLETO
YCTPOWCTBA;

— HEeT NPOCTPaHCTBEHHOIO pa3derneHuns CUNoBbIX, KOHTPOSbHBIX Kabe-
nen n kabenen KOMMyTaUMOHHBIX LiENew;

- gonyctumbl Nobas BNaXXHOCTb BO3AyXa Y HanMume anekTpusyembix
TPEHMEM MaTepuanos;

— B HenocpeacTBEHHOW BNM30CTM MOTYT HAXOAUTLCH MOLLHbIE PafmMo-
nepenaTtynky;

- BOGNM3N MOryT HaXoAMTbCS AYroBble TEXHOMNOMMYeCcKMe yCTpoCTBa.

XapakTepHbIMU UCTOYHMKAMW 3MEKTPOMAarHUTHLIX BO3AENCTBUIA B HOP-
MarbHbIX M aBapUAHbIX PEXMMaXx, KOTopble MOFYT OKa3blBaTb BNUSHME Ha
AC[LY anekTpoceTeBoro o6bekTa, ABMAITCS:

— HanpsKeHUs 1 TOKWU NPOMBbILLSIEHHOWM YacToThl MPU KOPOTKUX 3aMbl-
KaHMAX U OBOMHBIX 3aMbIKaHUSAX HA 3EMJII0 B CETSIX C N30NTMPOBAHHON Hel-
Tpanbio B pacnpenenuTenbHbiX YCTPOMCTBaxX HanpskeHnem Boiwe 1 kB;

— UMMynbCHbIE TOKM NPU yaape MOfHWUK;

— 9MNEeKTPOMarHUTHbIE MONS PagMOYaCTOTHOrO AMana3oHa;

— pas3psgbl CTaTUYECKOro ANeKTPUYeCTBa;

= MarHuTHbIE NONs NPOMbILUAIEHHON YacTOThl;

= MMNYINbCHbIE MarHUTHbLIE NONS;

- BO3MyLLeHus B uensax nutauma ACIY NoCTOSIHHOroO U nepemeH-
HOro TOoKa.

[ononHnTEnNbHBIMU UCTOYHMKAMM SNEKTPOMAarHUTHbIX BO3OENCTBUN Ha
3MEeKTPOCETEBOM OOBbEKTE, KOTOPbIE MOryT Bbi3BaTb cbou B pabote ACLY,
SABNAITCA Takme BuObl BCMOMOraTernbHOro obopygoBaHuUsi, Kak MOLLHbIEe
npeobpasoBarteny, CBapOYHbIE - annapartbl, OCBETUTENbHbIE NPUGOpHI,
MOLLIHbIE TArOBblE MeXaHU3Mbl, ObITOBbIE 3neKTponpubopsi.

lMpy NpoeKTUpOBaHUM HOBOrO 3MeKTPOCeTeBOro ob6bekTa YpPOBHMU
3NEKTPOMArHUTHbIX BO3OEWCTBUA ONpPeaensitoT pacyeTHbIM MNyTeMm, Mnpuv
TEXHWYECKOM MEPEBOOPYKEHUN — paCHETHO-IKCMEpPUMEHTanbHbIM. 1o
pesynbratam Knaccudukaumm anekTpoMarHMTHOM OBCTaHOBKM MO Buaam
BO3EVCTBUN YCTaHaBNNBAOT CTEMNEHb XECTKOCTU UCNbITAHUA YCTPONCTB
ACLY, npu aToM nopsigkoBblie HoMepa knacca AMO 1 cTeneHu XecTKoCTH
ucnbITaHUM JOMKHbI coBnagaTk. B Tabnuue 10.12 npuBegeHbl xapaktepu-
CTMKM YCINOBWIA SKCNmyaTaumm ansa onpegeneHuns knacca OMO.

Mpu onpeneneHnn knacca XecTKOCTU UCMbITaHWUSA NPOBOAATCSA B Crie-
ayoliem obseme:

- UCMBITAHVE Ha YCTOMYMBOCTb K BO3AENCTBUIO OANHAMUYECKMX U3Me-
HEHWUI HaMPSPKEHWS ANEKTPONUTaHUs;
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= MCMbITAHNE HA YCTOMYMBOCTb K BO3AENCTBUIO MUKPOCEKYHOHBIX M-
NynbCHBIX MOMEX OONbLLON 3HEPrnK;

— UCMbITaHWEe Ha YCTOMYMBOCTb K BO3AENCTBUIO KonebaTenbHbIX 3aTy-
XarLWwux nomex;

— UCMbITaHWE Ha YCTONYMBOCTb K BO3AEVCTBUIO HAHOCEKYHHBIX NMOMEX;

— UCMbITaHWe Ha YCTOMYMBOCTb K MarHUTHOMY MOS0 NMPOMbILLIIEHHON
4acToThl.

Ha pucyHke 10.21 npvBegeHbl 06rnacT NPUMEHEHNS Pa3nNMYHbIX CMo-
co60B 3a3eMreHust Xun n akpaHoB kabenen. B-tabnuue 10.13 npuseneHa
Knaccudumkauus TUNoBbIX CUTHamNoB.

Cxema Ha pucyHke 10.21a — 310 Haubornee Yacto pekoMeHayeMbI
cnoco®, Npu KOTOPOM CUrHasbHbIE LieNW 3a3eMrieHbl Ha OHOM KOHLE BO
n3bexaHvne nosiBNEHNs MOMEX NMPOMBbILLSIEHHOW YacTOTbl, @ 3KpaH 3aseM-
neH Ha 060oKMX KOHUAXxX AN HauIy4yllero CHUXKEHNSI BbICOKOYACTOTHbIX MO-
mex. [laHHas cxema LUMPOKO Mcnonb3yeTcs Ans NoaknioyeHus obopyno-
BaHusA Ha PY (curHanbl 4 Tabnvubl 10.13) n ona nogknioveHns kabenen ¢
CUrHanamu ynpaeneHus unu g poBbIMU CUFHaNnamMm cpeaHero ypoBHS Ha
anekTpocTaHumax (curHanbl 3 Tabnuupl 10.13). Cxema He noaxoguTt Anst
NOAKIIYEHNSA kabenen ¢ YyBCTBUTENbHBIMU CUrHANamMn HU3KOM 4acToThbl
(cvrHan 26 tabnuubl 10.13) B aCMMMETPUYHBIX (HECUMMETPUYHBIX) LIensiX,
OHa Takke Mano noagxoauT AN BbICOKOCKOPOCTHbIX LUMPOBbLIX LUenen
(cvrnan 1a Tabnuvuel 10.13).

Cxema 10.216 npurogHa a4ns NOAKMYEeHUs Kak aKpaHa, Tak U curHarnb-
HOW >Xunbl. 3a3emneHne BbINOMHAETCS C ABYX CTOPOH. [laHHasa cxema 3a-
3eMneHus siensietcs Hanbonee onTUMAanNbHON AN BbICOKOYACTOTHBIX Lie-
nen (curHansl 1 Tabnuupl 10.13), HO TPeByeT HaAEXHOW CETU 3a3eMIIEHNS,
KoTopasi MOXET BbITb B CETSAX MarbiX pa3MepoB, PACNOMNOXEHHbIX B O4HOM
3gaHun. Ecnmn no uenun nepenarwTcs curHarnbl HU3KOW YacTOTbl UMW OXU-
[aeTcst MOSABMNEHNE 3HAYUTENBHBIX MNOTEHLMANOB 3a3eMINNTENS HA HU3KUX
yacToTax, TO 9Ty CXeMy NPUMEHATb He crnegyer.

Cxema 10.21B mcnonb3yerca Ans uenev AUCTaHUMOHHOMO ynpaene-
HMsA. OkpaH kabens 3asemrneH c ABYX CTOPOH U obecneynBaeT aKpaHUpo-
BaHWe OT NpoAOMbHbIX BO3MYLLEHUA. EAMHCTBEHHBIM NPaKkTUYEeCKNUM Crno-
COOOM YMEHbLUEHNSI HU3KOYACTOTHOW MOMEXU B LAHHOW CXeMe SBMSeTCS
obecrneyeHne 3HAYEHUIN MNPOAOIbHBIX COMPOTUBIIEHUI MPOBOOHUKOB (C
y4eToM 0oBpaTHoro NnpoBoga B 3eMrie), MHOro GorbLUnX, YeM COMNpoTUBIe-
HWe Harpy3ku. Tak kak akTUBHas COCTaBMALLAA JAHHOIO COMPOTUBIIEHNS
00ObIYHO O4YeHb Marna, yBENMUYEHWO NoAAaeTCsl TOMbKO WHOYKTMBHASA CO-
CcTaBnsoLLas, Hanpumep, NpyY NOMOLLM HAAETOro Ha NPOBOAHMK KomnbLia 13
MarHuTHoro matepuana. [laHHas cxema no3BonseT n3baBuTbCA OT NOMEX
BO BCEM AManasoHe 4acToT.
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a — Xopollee 3azeMneHne AflA ocnabneHns BbICOKOYACTOTHLIX MOMEX M Noxoe —
Npy HECYMMETPUYHBIX LIENSX, YYBCTBUTENMbHBLIX K HU3KOYACTOTHLIM nomexam; 6 —
Xopoluee 3azeMreHve Ansi BbICOKOYACTOTHbIX Lienel C BblPaBHEHHbIM OMOPHbLIM
NOTEHLMaNom v Nnoxoe — Npy 3Ha4YMTENbHbIX NPOAOIbHLIX HU3KOYACTOTHBIX NoMe-
Xax; B — XopoLuee 3a3emrieHvie aAns ocrnabneHns nomex Bo BCEM AuanasoHe YacToT;
I, 4 — XopoLuee 3a3eMIIeHre A1 nepeaayn CUrHanoB HU3KOM YacToTbl U NIoxoe —
MpW 3HaYNTENbHBLIX CMHPA3HBIX MOMEeXax; e — XopoLlee 3a3eMneHve Ana ocnabne-
HWSI MOMEX BbICOKOW M HU3KOW YaCTOT; X — 0b6ecneymBaeT XOPOLLYIO 3aLLUTy OT MOMeEX
BO BCEM [uanasoHe YacToT; 3 — XopoLlee 3a3eMrieHre Ans Lene ¢ curHanamm Bbl-
cokot YactoTbl (CBY) npn kavecTBeHHON CETW 3a3eMIEHVS U NINOX0e — MPU Hanmyinum
3HAYUTENbHBIX MPOAOIBHBIX BO3MYLLIEHUIA; U — XOpOLLIee AJ1s KOPOTKUX Lienewn ¢ cur-
Hanamu CBY; K — XopoLuee 3kpaHUMpOoBaHMe NMOMEX BbICOKOW YacTOTbl

PucyHok 10.21 — lpakTuyeckne cnoco6bl 3a3eMneHUsA KOHTPONbHbLIX XUN U
JKpaHOB Kabenen

Cxembl 10.21r 1. 10.214 — 370 0BObIYHbIE CXEMbI COEAMHEHUS ONsl nepe-
a4 CUrHamnoB H13KOWM YacToThl (2a Tabnuupsl 10.13) Npu HaMWuUK HM3KoYa-
CTOTHbIX BO3MyLLeHn. Cxema 10.214 ¢ He3a3eMIIeHHbIM KOPMYCOM 3f1eK-
TpoobopynoBaHusi obecneumBaeT GOMbLUYH MOMEXO3ALWULLEHHOCTD, HO HE
obecneunBaeT cooTBeTCTBUSA TPEOOBaHUSIM NO TEXHUKE BesonacHoCTU.

161



TKIM 336-2011

B cxeme 10.21e ocnabneHne mexaHn3mMa CBA3M MEXAY. TOKaMu HU3KON
N BbICOKOM 4acTOT LOCTMraeTcs 3a CYeT KOHAEHCATOPOB, MO3BOSISHOLLNX
Mony4nTb CHUXKEHUE MOMEX BbICOKOW 4acTOTbl 3a CYET ABOWHOMO 3a3eMm-
neHus 6e3 onaceHus NOsiIBNEHMs NPOTUBOMA3HbIX MOMEX HU3KOM HacTOTbl
BCINEACTBME HECMMMETPUYHOCTU CETU.

Cxema 10.21 obbeanHsaeT B cedbe goctomHcTBa cxem 10.21an 10.21r,
obecrneynBas XOpoLUyK 3aluTy OT MOMEeX BO/BCEM AManas3oHe 4acToT,
No3TOMYy OHa MOXET OblTb MCMONb30BaHa ANsi Nepeaayn HN3KOYaACTOTHbIX
CUIHarnoB HN3KOro ypoBHS (2B Tabnuupbl 10.13).

Cxema 10.213 ¢ koakcuanbHbIM kabenem n 3asemneHnem Ha obounx
KOHLaX Mcnonb3yeTca Ans Nnepeaayn cUMrHarnoB BbICOKOW 4acToTbl 060-
pyOoOBaHMWIO, HE MOABEPXEHHOMY BO3OENCTBUID MOMEX HU3KOW U BbICO-
KOW 4acToT, B YaCTHOCTU pagmMoobopygoBaHuio, paboTarllemy B anana-
30He CBY.

Tabnuua 10.13 — Knaccudukauus TMNOBbIX CUTHANOB B Nopsigke
YMeHbLIEeHUs1 YyBCTBUTENbHOCTU K BHELWHUM BO3MYLUEHUSIM

. TUNMYHBIN
Ne OOGbIYHbIN o
Bug curnana YaCTOTHbIN

n/n YPOBEHb
ananasoH

1a | LindpoBoii BbICOKOCKOPOCTHOW CUMHAIT HA3KOTO

ypoBHsi, Hanpumep, RS422/\/11, G703, Ethernet 01-58B >20 KTy

16 | LUMpOKONOMOCHLI aHANMOroBbIA CUrHarT,

y o 10mMkB-1B| <10 Mly
Hanpvmep, OT u3MepuTernei NoToka HeTPOHOB

2a | LludpoBoi HU3KOCKOPOCTHOWM CurHan
HW3KOro YPOBHS, HANpUMep, OT UMAYIbCHbIX
reHepaTopoB A1 UBMEPEHMWI CKOPOCTU UMK
nonoxeHusi, RS232/V28

<20B <20 'y,

26 | AHanoroBbIf HU3KOYACTOTHBIW CUrHaM HU3KOro
YPOBHS, HaNnpMmep; OT AaT4YMKOB U3MEPEHNS <1B <1 «kly
Temnepartypbl Unu Bubpauum

3a | AncKkpeTHble curHanbl CpeaHEero YpoBHs,

>10B <100 'y
HanpuMmep, CUrHanbl yApaBneHus Unu ykasaHus
36 | AHanoroBble cvrHarnbl CpegHero ypoBHs, 1-10B
HanpumMep, OT AaT4YMKOB TEXHONOrMYECKOro 4 - 20 MA <100 Ny

KOHTPOnA

4a | QuCKpEeTHbIe CUrHasbl BbICOKOTO YPOBHS,
HanpumMep, curHanbl ynpasneHus >50 B <100 Ny
BbIKIOYaTENSAMU U pa3beqUHUTENSAMN

46 | AHanorosble CUrHarnbl BbICOKOrO YPOBHS OT >10B

TpaHcdopmaTopa ToKa U HanpsXXeHus >20 MA <1Tu

162



TKM 336-2011

Cxema 10.211 ¢ koakcmarnbHbIM Kabenem n 3a3emMIIEHMEM Ha OOHOM
KOHLE NPUMEHSIETCA BE3/e, 1€ TOKM MOMEX HMU3KOWN YaCTOTbl MO BHELUHEMY
NPOBOAHMKY MOTYT NOBMMWSATb HA MOSIE3HbIA CUTHar.

Cxema 10.21k, nogo6bHo cxeme 10.21e, obecneumBaeT xopoLlee 3Kpa-
HUPOBaHWE BbICOKMX YacTOT 6e3 BpeaHbIX BO3AENCTBUIA, CBA3aHHbIX C NPO-
TEKaHMEeM TOKOB HMU3KOM 4acTOThl.

Mpw gnarHocTrKe COCTOAHMSA 3a3eMNSAOLLET0 YCTPONCTBa NPON3BOAUT-
cs1 NnpoBepka Ha cooTeeTcTBMe TpeboBaHnsM AMC ucxoas ns Toro, 4To:

— MOTeHUMan 3a3eMIsoLLEero YyCTpoOUCTBa NPY KOPOTKOM 3aMblKaHUM
He JOIMKEH MpeBbIWaTh JOMYCTUMOrO 3HaYEHNS;

- pasHocTb noteHumanoB mexay PLL 1 MecTtom KOpOTKOro 3amblka-
HUSi HE [JOMKHA MpEBbIWATL MCMbITAaTENBHOIO 3HAYeHUs1 Ons U3onauum
KOHTPOInbHbIX Kabenen BTOPUYHON KOMMYTaLWK;

— YPOBHW MMMYMbCHBLIX NMOMEX, CBA3aHHbLIX C MOABLEMOM NoTeHLMana
npy KOMMYTaLMSIX CUITOBOrO 0OOPYAOBaHMSA 1 yaapax MOMHUK, HE OOMKHbI
npeBbIaTh AONYCTUMbIX ANS annapartypbl 3Ha4YeHui;

- cunoBoe o000pyaoBaHWe, MNOMELLEHNS /PenerHbIX LWWMTOB, LUWThI
ynpaBneHuss U KOMHaThbl (34aHKs1) CBA3W MOACOEANHSIOT K 3a3eMIISIIOLLEMY
ycTpowicTsy. MpoBogHMKM, 3a3emnistowine obopyagoBaHue, OOMKHbI UMETD,
BO3MOXHO, MEHbLUYIO ANKHY. He fonyckaeTcs nocnegosaTenbHoe coeguHe-
HVe 3a3emMreHns pasnuyHoro obopyaosaHus. Bce npoBogHWkM nNpu 3asem-
TNEHNM COeaUHSAIOT B MeCTax B3auMHOIO nepeceveHus. KabenbHble noTky 1
Kabenb-pocT U3 NPOBOAALLMX MaTepuarnos 3a3eMrisioT Ha 000MX KOHLAaX 1
B MECTax nepeceveHusi ¢ Apyrmmm MeTannnyeckumMm anemeHTamu;

- B 34aHWAX, COAEPXKaLLMX ANEKTPOHHYIO 1 MUKPOMPOLIECCOPHYHO an-
naparypy, NpoKnaAbIBatoT LUWHbI 3a3EMIEHNSI BAOMNb CTEH NMOMELLEHMS Ha
ypoBHe nona. LUnHbl 3a3emneHns obpasyloT 3aMKHYTY NETM0, KOTOPYIo
COeaVHSAT C 3a3eMnuTeNneM He MeHee Yem ABYMsi MPOBOAHWKaMWU TOro
e ceyeHusi, pacnonoXeHHbIMU Ha HeGOoNbLLIOM paccTosHUM Apyr OT Apyra
(15-20 cm);

- napanfenbHO C KabenbHbIM KaHamom (NOTKOM), MPOXOASALMUM MO
Tepputopun OPY, NpoknaabiBaoT ropn3oHTarnbHYo LWWHY 3a3eMNUTENs Ha
pacctosiHuu He Bonee 1 wm;

- MNpUCOEAVHEHWE SKPAHOB Kabenen BbIMOMHAIOT K LUMHE 3a3eMIeHnst
nnbo K Koprycam MeTannmyeckux wkados B MecTe Bxoga kabenen. [Anu-
Ha NPOBOAHMKA, COEAMHSIOLLIErO 3KpaH 1 Kopryc obopyaoBaHus, AOMmKHa
ObITb HaVMeHbLUEn. SKkpaH unu Tpyby, NCnomnb3yemble B Ka4eCTBe IKpaHa,
3a3eMnsAT Mo Bcemy nx nepumeTpy. CeyeHne NpoBOAHUKOB ANs 3a3emrie-
HWS 9KpaHa JOSMKHO BbITb HE MEHbLLE CeYeHUs IKpaHa;

— KOHLibl 323eMIAOLLMX MPOBOAHUKOB MPUCOEOUHSIOT K YNCTON MeTan-
NNYECKOWN MOBEPXHOCTU, NMOBEPXHOCTb KOHTAKTOB MOKPbLIBAKOT 3aLLUMTHBLIM
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MOKpbITUEM, NpeaoTBpaLLaloLwmnM Koppo3nto. NprmMmeHeHne pa3HopoaHbIX
mMaTtepuvanoB AN OCYLLIECTBIEHMS 3a3eMIIEHUS annapaToB UMW CUCTEM K
3a3eMnNSoLLEMY YCTPONCTBY HE pEKOMEHOYETCS;

— IOTOK OOMKeH npeacTaensaTe cOb0N eAnHY0 METaNNMNYECKY0 KOH-
CTPYKLMIO, B KOTOPOW obecneveHa HenpepbIBHOCTb METANNYECKNX COEaM-
HEHWIA; MecTa CTbiKa OTAENbHbIX YacTeln NoTKa CBapuBatoT MO NEPUMETPY.

B kauecTBe aneMeHTOB 3a3eMIISIOLLEN CETKU MCKYCCTBEHHOMO 3a3eM-
NeHNs 3akpbITbIX pacnpefenqTernbHbIX YCTPOWCTB. B npedenax 3aaHus
OOIMKHbI ObITb MCNOMb30BaHbI METANINOKOHCTPYKLMKN Nog 000pyaoBaHme 1
3MNeMeHTbI KabenbHbIX KOHCTPYKUUIA. [lononHUTENbHbIE 3NEMEHThI 3a3eM-
NSOLWEN CETKM B BUAE FOPU3OHTANbHbIX 3a3eMNUTENel NpoknaabiBatoTcs
TOMbKO CO CTOPOHbI 06CnyXunBaHUA 060pPyAOBaHNS, PACMONOXEHHOTO Ha
nepBoM aTaxe, Npy Hannunm 6eToHHbIX NonoB. Flpy aTom 3asemnuTenu
[OOIMKHbI ObITh NPONOXeHbl B 6eTOHE Npw yknaake nonos.

3asemMneHne obopynoBaHWs, pachnonoXEeHHOro Ha aTaxax Bbllle nep-
BOrO, OCYLLECTBMSETCA C NOMOLLbBIO Marucrpanein 3a3emMrneHvin, npokna-
OblBaeMbIX MO CTEHaAM BHYTpW 34aHui. Heobxogumo, 4Tobbl KOHUbI Maru-
cTpanen 3a3eMrneHui NPUCoOEnNHSINUCE K 3Y BepTMKanbHbIMU CryCcKamu,
KOTOpble He AOMKHbl OOHOBPEMEHHO MCMOMbL30BaThCs AN 3a3eMMeHus
MOMHUE3ALUTHBIX YCTPOMCTB. 3aaHus. CrneunansHOro ypaBHMBaHUS MO-
TeHLManoB Ha BTOPOM 1 Bornee BbICOKMX 3Taxax 34aHusi pacnpegenurenb-
HOro yCTpoKcTBa He TpebyeTcs.

3asemneHve o0b6opygOBaHUSA  KOMMMEKTHbIX — pacnpegenutenbHbIX
YCTPOWCTB C 311era3oBowv U3onsumert Ipon3BoanTcsi yTem NpUcoeanHeHnst
TOYEK 3a3EMIEHNS K METANNMMYECKNM PaMHbIM KOHCTPYKLMSIM, Ha KOTOPbIX
ycTaHaBnmBatoTcs avenku KPY3. PaMHble KOHCTpYKUMM NPUCOeanHSAIOTCS
K 3a3eMnsioLlen ceTke, YnoXXeHHOW B 6ETOHHOM nony nof PaMmHbIMU KOH-
CTPYKUMSIMU U NPUCOELAUHEHHON K 3Y aneKTpOyCTaHOBKM.

10.10 dnekTpoycTaHOBKK HanpskeHuem 6-10 kB

OObIYHO 3a3EeMNUTENN COCTOAT M3 HECKOIbKUX 3M1EKTPOAOB C BbICOKUM
yOENbHBIM COMPOTUBIIEHNEM, MPOIOXEHHbIX B 3emne, unu m3 60nbLoro
yncna anekTpoaoB, 06beAMHEHHbBIX MOMOCOW UMK KPYITon CTanbto. Tonbko
B CIly4yae, eCrin paccTosiHne Mexay 3NeKTpoaamMmn O4YeHb BENMKO, UX COMpo-
TuBneHune Byaer Mano 3aBUCETb OT BIUSIHUSI COCEAHUX 3NEKTPOAOB N UMETb
MUH/MarnbHOEe 3HayeHue. B peanbHbIX YCNOBMAX 3MeKTpoAbl pacnonara-
toTca 6onee GrMM3ko Opyr K Opyry, U Kak crneacTBue, BO3HWKAET B3aMMHOE
BMMSAHME UX SMEKTPUYECKUX MOMEN Mpu pacTekaHun Toka C 3as3eMnuTens.
B pesynbrate HanoxeHusi noner NPoONCXoauT YMEHbLUEHWE AENCTBYIOLLErO
CeYeHNs 3eMINN OKOMO 3NEKTPOAOB M yBENMYEHNE X CONPOTUBMNEHUSA pac-
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TekaHuto Toka. Takum o6pa3oM, Yem GorbLLE YACMO INEKTPOLOB B 3a3eMIU-
Tenemn n YeM MeHbLLE PacCTOSHUE MEXAY HUMM, TEM CUINbHEE CKa3biBaETCS
B3aUMHOE BfUSIHWE 3NEKTPOAOB APYr Ha Apyra. ATo BNUsIHNE OLEHMBAETCS
K03(hPULIMEHTOM NCMONB30BAHUS 3a3EMINUTENS N:

n=—2n, (10.22)

roe Ro — conpoTuBrieHne OTAENbHOIo 3NeKTpoaa;

Ra — ConpoTuBneHune 3aseMnunTtena B LefioM,

N — 4YUCno aneKkTpoaos.

COI'IpOTI/IBJ'IeHVIe 3asemMnuTtena B LUenom onpegendaeTcd no d)opmyne

R
R,=—1n. (10.23)
n
B tabnvue 10.14 paHbl 3Ha4YeHUs] KOIPUUMEHTOB MCMNONb30BaHNS
BEPTMKambHbIX 3NEKTPOA0B, pa3MeLLeHHbIX B pag, 6e3 yyeTa BNMsHWSA Mno-
NOCbl CBA3WN.

Ta6nuua 10.14 — KoadphmumeHT ncnonb3oBaHMs BepTUKaNbHbIX 3N1eKTPOAOB,
pa3mMelleHHbIX B psif, 6e3 yyeTa BIIUAAHUS NONOCHI CBA3MU

Be[())T—I;/IHKc;uJ'JI:::IeM52?12;?)12233?3 ux | Hucno anextpoos, | Koadduument
anute | (a/l) wT VCONb30BaHUS N

0,84-0,87

1 5 0,67-0,72

15 0,51-0,56

0,9-0,92

2 5 0,79-0,83

15 0,66-0,73

0,93-0,95

> 5 0,85-0,88

15 0,76-0,8

COI‘IpOTI/IBJ'IeHVIe OQJHOIro BepPTUKanbHOro anekTpoaa paBHO

) d 27 4t-1I
rae p — ygerbHoOe ConpoTMBIEHME OAHOPOAHOM 3eMnn, OM-M;
| — anvHa BepTukanbHOro 3asemnuTens, m;

d — BHELWHW anameTp anekTpoaa, Mm;
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t — rmy6uHa 3anoXeHus, paBHasi PaccTOSHNIO OT NOBEPXHOCTU 3eMn
[0 cepeaiMHbl ArekTpoaa, M.
ConpoTuBreHne ropu3oHTanbHOro 3a3eMnUTenNs paBHO

R, 0366, I*, (10.25)
I Ot

raoe | — anvHa ropusoHTanbHoro 3a3eMnuTens, M;

d — AMameTp NpoBOAHMKA 3a3EMIUTENS, M;

t — rnybuHa 3anoxeHunsi 3a3eMnuTensi, M.

Mpwv OTCYTCTBUM faHHBIX NO YAENBbHOMY CONPOTUBIIEHNIO 3TN 3HAYEHUS
MOXHO OpaTb 13 Tabnuubl 10.8.

B tabnuue 10.15 gaHbl K03 dMLUMEHTLI MCNONb30BaHUS NapannenbHo
ynoXeHHbIX nonoc Ha rmybuHe 0,3-0,8 M nnn npytka n3 Kpyrnow cranm
anametpom 10-20 mm.

PacctosiHne mexgy BepTuKanbHbIMU (3a3eManTensaMu, ucxogs U3
3pheKTUBHOIO UCMONbL30OBaHUSA METanna, AOMKHO ObiTb Kak MWUHUMYM
B 2 pasa Oonblue X ANUHbBIL, a NpyY Ny4eBOM 3asemnuTene nyyu cne-
AyeT pacnonaraTb nog paBHbIMW YFAMWU OT LLEHTPA U UX JOIMKHO ObiTb He
Oonee YeTbIpex.

BepTukanbHbI aneKkTpos, 3abuTbii psaoM C )Kene3o0eToOHHOWM CTOMKOM
OMopbl, HE CHIKAET CONPOTUBMEHNE 3a3EMNUTENS.

Ta6bnuua 10.15 — KoadpuLmeHTbl ncnonb3oBaHus napannenbHO
YNOXEeHHbIX Nosioc

JnvHa kaxaon Yucro napannenbHbix | PaccTosHMe Mexy nonocamu, M
Nonockl, M nonoc 1 5 15
15 10 0,25 0,49 0,72
2 0,55 0,75 0,85

Ha pucyHkax 10.22—10.26 gaHbl cxeMbl BbINOMHEHUS 3a3eMIEeHNst ONop
1 3a3eMIALWMX YCTPOWUCTB TPAHCOPMATOPHbIX NOACTaHLMNA.

Mpn BbiNonHeHun 3Y TpaHchOpMaTOpPHbLIX MOACTaHUMIA B MNEPBYHO
oyepenb BBINOMHAETCA 06sA3aTenbHbI 3aszemnutens. Ob6si3aTenbHbIN
(coBmMeLLeHHbIN) 3a3emnuTens noactaHuun tuna KT n MTI coctout
N3 3aMKHYTbIX KOHTYPOB, MPOJIOXXEHHbIX BOKPYI NSoLWaaku, 3aHMMaemMon
3nekTpoobopyaoBaHMeM NoAcTaHumK, Ha pacctoaHumn 0,8—1 m oT obopy-
[OBaHWs, U TOPU3OHTarNbHbLIX CBSA3EN CO BCEMU KOHLIEBbIMUK onopamu BJl
10 kB n 0,4 kB: Kpome Toro, B A4Byx yrnax koHTypa nogctaHumm tuna KTI1
CO CTOPOHbI pa3beanHuTensi 3abmBaeTcs No OAHOMY BEPTUKaNbHOMY 3a-
3emMnuTento AnvHon 2,5 M Ans ypaBHUBaHWUS NoTeHLmana Ha noBepxHo-
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MnaH 1-ro ataxa

MnaH 2-ro ataxa

4
I 3N s
I —— |
T-_!. -r-—!ul
b0
P

PV /70 i e [

= g

1 — cnycK OT MOMHMENPUEMHMKa, CTarb Kpyrras AnaMmeTpoM 6 MM; 2 — CBA3b
C Hapy>HbIM 3a3eMneHneM; 3 — BepTuKarnbHbIA 3a3emMnuTenb (AneKkTpog), ctarnb
Kpyrnas guametpom 10 MM 1 AnvHom 2,5 M; 4 — Hapy>XHbli 3a3eMnuTensb;

— OMOpPHbIE METASNOKOHCTPYKLIM;
— 3a3eMnALWUIA NPOBOAHMK

PucyHok 10.22 — 3a3zemneHue BHYTpU 3aKpbITON TpaHcdopMaTOpHOWM
noacTaHUuu

8
”Q&ng

2

3 2 [

BN 0,38 kB 3

N N =i dRAN
4/6/ s/

1

B/ 10 kB

)
X\Q?’%‘{\/
© 3

1 — BepTUKanbHbIA 3a3eMNNTENb; 2 — TOPU3OHTaNbHbIN 3a3eMnuTesb
(obsizaTenbHbIn), mybuHa yknagkm 0,5 M; 3 — koHueBas onopa BJ1 0,38 kB;
4 — TpaHcdopmatop; 5 — pazbeanHuTens; 6 — koHueBasa onopa BJT 10 kB

PucyHok 10.23 — 3azemnstowyee yctponcteo KTI 10/0,4 kB npu Tpex
otxopawmx Bl 0,38 kB

CTU 3eMIN Y pasbeaAnHUTENAa N CHMXEeHUA UMNYyJNbCHOIo ConpoTmnBieHnA
3asemnuTens. YknagbisaTb KOHTYPHYIO 4acCTb 3asemMnutena cnenyetr Ha

rnybuHe He 6onee 0,3-0,5 M. OddekT ypaBHMBaHUSA NOTEHLMANOB MO

NMOBEPXHOCTM 3eMITU JOCTATOYHO BbICOK NMPW pacnonoXeHUn 3a3eMimTe-
ns Ha rmyoune 0,1-0,2 m.
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7

2
B 10 kB 2 B 10 kB
Kl
ﬂﬁ]—L 1000 9 d

3 1000

1 — BEpTUKanbHbIV 3a3eMNNTENb; 2 — FOPU3OHTasbHBIN 3a3eMnUTeNb
(0bsi3aTenbHbIN); 3 — rOPU3OHTanNbHbIA 3a3eMnuTenb (4OMONMHUTENBHBIN);

— obs13aTenbHbIi (COBMELLEHHbI) 3a3eMnUTEND;

@  — [I0NONHUTENbHLIN 3a3eMNUTENb

PucyHok 10.24 — HapyXHbIi 3a3eMnuTenb 3aKpbITON TpaHchopmaTopHOMU
noacTaHUMU

N

1600

% BJ110 kB

7

BN 0,38 kB ./-

1 — cTomka maytoson Tl 10/0,4 kB; 2 — koHueBas onopa BJ1 10 kB; 3 — npueoa
pasbeguHuTens; 4 — koHueBas onopa BJ1 0,38 kB; 5 — ropusoHTanbHbIN
3a3emMnuTenb (06s3aTteneHbIn), rmybuHa yknagku 0,5 M; 6 — BepTMKanbHbIi
3a3eMuTenb; 7 — rOpPU30OHTarbHbIN 3a3eMnuTenb;

— 0653aTenbHbIN (COBMELLEHHbI) 3a3eMnuTenb;

@———————— — [0MNONMHUTENbHbIN 3a3eMnuTenb

PucyHok 10.25 — 3asemnsiouiee yCTpPONCTBO Ma4TOBOW TpaHCcchoOpmaToOpHOM
noactaHuuun 10/0,4 kB
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3asemnsioliee yCTPOMCTBO 3aKPbITOM TPaHCHOPMATOPHOM NOACTaH-
uum (3TI) cocTonT U3 3a3emnuTens BHYTPW 3AaHWNS U Hapy>KHOro 3a3em-
nutens. BHyTpu 3gaHns anga maructpanu 3a3eMneHus Ucrnonb3yTcs Bce
OMNOpHbIE METANOKOHCTPYKLUN.

HapyxHbIi 3a3eMnuTenb BbINOMHSAETCS aHasIoOFMYHO 3a3eMIUTENto
3T 1 MTI. Kpome Toro, B 06si3aTenbHbIN 3a3eMnMTenb BXOAAT ABa Bep-
TUKanbHbIX 3a3eMNUTenst 4NnHoOM no 2,5 M, 3abmMBaemblx Ha paccTosHUN
1 M OT CTeHbI 34aHWSA Yy CMYCKOB OT MOJTHUENPUEMHUKA A1 CHUKEHUS UM-
NyrnbCHOTO CONPOTUBIEHUS 3a3EMIUTENS.

CB$3b BHYTPEHHETO 1 Hapy>XHOro 3a3eMITEHMI OCYLLIECTBISETCH B ABYX
MecTax C NPOTMBOMOIOXHbIX CTOPOH 3aaHusa 3TT1.

10.11 3awwmTa aneKTPoHHbIX cpeacTB ynpaBnenus (P3A, TM, cBs3b)

HapyLieHne UenocTHOCTU KOHCTPYKLMUM 3a3emrieHus o6opynoBaHus
MOXEeT MPOU3ONTU BCREACTBME HEOOKYMEHTUPOBAHHLIX OTKMOHEHWI OT
npoekTa npu coopyxeHun 3Y, Kopposuu meTasina B npoLecce aKkcniyara-
UMKn obGbekTa, NOBPEXAEHUSI YacTu 3a3emnutenein obbekTa, B TOM Yncne
BO BPEMSI PEMOHTHbIX paboT UMM PEKOHCTPYKLIMM OTAESbHbIX SiYEeK, a Tak-
e B pesynbrate TepMuyeckoro Bo3genctausi Toka OK3 u T.n.

1 a) 2 3 )
N /[ / 'Y
3
Z)/_1 3 2 1/_
T no 5w L 00 15 m ? /—1
® ao 15 m

a — ofHony4eBasi cxema; 6 — AByXIly4eBasi CXxema; B — TpexJlyyeBasi Cxema;
I = YeTblpexnyyeBas cxema; 1 — cTovika ornopbl; 2 — FOPU30OHTamNbHbINA
3asemnuTenb; 3 — BepPTUKanbHbI 3a3eMnnTenb

PucyHok 10.26 — PauyoHanbHoe pacnonoxeHue 3asemnurenen onop BJ1 (nnaH)
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B cooTBeTCTBUM C (hM3N4ECKON CYLLIHOCTLIO paccMaTpmMBaeMon npoodrne-
Mbl 06CcregoBaHne LeNOCTHOCTU KOHCTPYKLIMU 3a3eMIeHNs 060pyaoBaHus
MOXXHO OCYLLECTBUTb MO BENUYMHE COMPOTMBIIEHUST pacTekaHW0 OCHOBa-
HUsi 0OOPYAOBaHMS, KOTOpas XapakTepU3yeT Ka4eCcTBO CBA3M KOHCTPYKLIMM
3a3emMneHusi obopygosaHus ¢ 3Y obvekTa ([1C unu OPY 3C). Nameperue
COMNPOTUBMEHNSI OCHOBaHUSI 060pynoBaHWSA NPOU3BOAUTCS NMYyTEM MMUTa-
unn OKS3 npu NOHMXEHHOM HanpskeHUW. B kayecTBe NCTOYHMKA MOHMKEH-
HOro HanpskeHus uenecoobpasHo ucnons3osate TCH. MMuTnpyembin Tok
OK3 BBOAUTCA B 3a3eMNAIOLLMIA NPOBOAHNK 060pynoBaHus 6e3 ero paspbi-
Ba 1 onpegensieT noTeHuman 3a3emrneHns NpoBepSeMoro 0bopyaoBaHus.

Cnenyet ocobo OTMETUTb, YTO OMpedensieMoe Takum 0O6pas3oM Co-
NpOTUBIEHNE 3a3eMrieHnss 060pyLoBaHMA He 00A3aTENbHO JOMKHO ObITb
pPaBHbIM UCTUHHOMY COMPOTUBIIEHUIO, KOTOPOE U3MEPSIETCS MPU pPacrono-
)KeHMM NOTEHUManbLHOro 3reKTpoaa B/ TOYKe HyneBoro noteHumana. Pac-
MonoXeHne NoTeHLMarnbHOro anekTpoaa MoXeT ObiTb U B 30HE aKTMBHOMO
BnmaHusa 3Y OPY, HO Tonbko BHe Tepputopun pasmerteHus 3Y. O6bsac-
HSIeTCA 3TO TeM, YTO CTeneHb LEeNOCTHOCTU KOHCTPYKLUMW 3a3eMnunTens
onpegensieTcsi o OTHOCUTENbHOW BEMNUYMHE €FQ COMPOTUBIIEHMS], KOTOpasi
N3MepPSIETCA NPU YCIOBUU PaCMONOXKEHUs TOKOBOTO WM MOTEHUMANbHOrO
3NEeKTPodoB B 0AQHOM Touke Ans 3agaHHoro OPY.

OueHKka LenoCTHOCTU KOHCTPYKUMM 3a3eMrieHns obopyaoBaHusi npo-
nsBoauTCA no 6asoBon BenuuMHe ee ComnpoTuBreHns R, KoTopast xapak-
Tepu3yeT Hanmune OOCTAaTOMHOW CBSA3W 3a3eMreHus obopyaoBaHus ¢ 3Y.
B kauecTtBe 6a30BOV BEMNYUHBI COMPOTMBIIEHUS KOHCTPYKLMW 3a3eMnnTe-
na R, npuHumaetcs cpeaHee 3HaveHue COMpPOTUBMEHMS BO BCEX TOYKax
N3MepeHUs, KOTOpoe pPaBHO

R, = : (10.26)

rAe N — TeKyLUMN NHAEKC CyMMUPOBaHWS, COOTBETCTBYHIOLLMNIA TOUKE M3-
MepeHus;

R,, — V3MepeHHoe COMpOTUBIIEHNE 3a3eMneHns dyHaameHTa B Tou-
ke n, Om;

N — KonMYecTBO TOYEK N3MEPEHMS.

YcTaHaBnMBaeTca KpMTepuin 4OCTaTO4HOCTU HOPMAsbHOTO COCTOSIHMS
LeNOCTHOCTM KOHCTPYKLMM 3a3eMIIeHNii Mo BENnUnHe koddduumenTta K,
KOTOprl7I B 3aBUCMMOCTU OT RG N U3MEPEHHOro conpoTmneiieHnsa 3asemMmne-
HUA R, paBeH

R

Ka= g 18- (10.27)
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PucyHok 10.27 — Cxema namepenui napametpos U unl

CnegyeT ocobo OTMETUTb, YTO BBEAEHWE MOHATUA KoadduumeHTa
AOCTATOMHOCTU 3a3emrieHusi oGopyAoBaHus K, He siBnsieTcs chopmalsib-
HbIM AENCTBMEM ONA PELUEHNs NOCTaBMEHHOW 3a4a4un OLEHKM COCTOSHUS
LIeNOCTHOCTW KOHCTPYKLMW 3a3emneHus 0bopygoBaHus, a CoOOTBETCTBYET
U3nN4ecKoMy nNpUHLUMMY, KOTOPbLIN OnpegensieT HopmanbHoe (YHKLUMO-
HMpoBaHWe 06opyaoBaHMsA 3HepreTndeckoro obvekta. CyLHOCTb 3TOro
npuHLMNa COCTOUT B CreayloLeM: Ha SHepreTmyeckux obbekrtax Bce 060-
pyooBaHWe MMeeT 3a3emrieHue, yaoBneTeopsiollee TpeboBaHMsIM COOT-
BETCTBYIOLUMX HOPMAaTUBHO-TEXHUYECKMX OOKYMEHTOB, OOQHAKO M3-3a Ha-
pYyLUEHNS LeNIOCTHOCTM KOHCTPYKLMM 3a3eMneHns obopyaoBaHus no pagy
NPUYNH He3HauuTenbHas YacTb 060opyaoBaHWA MOXeT OblTb 3asemrieHa
HeHagnexawum obpasom.

B cooTBETCTBUM C 3TUM NPUHLMNOM CPeAHSAS BEMMYMHA CONPOTUBIIEHNS
3azemrieHus Bcero obopynosaHua R, xapaktepusyet creneHb npubnike-
HWUSI BEMWYMHbBI COMPOTUBREHUS 3a3eMreHnss obopyaoBaHus Kk Tpebyemon
BENMYnHE ConpoTUBNeHUs. BCcakoe OTKMOHeHne BENnYnHbLI CONpOTUBIEHNS
3a3emreHns paccmarpusaemoro obopynosaHus ot R, B CTOPOHY yBenuye-
HWUSi CBUOETENbLCTBYET O TOM, YTO LIENOCTHOCTb KOHCTPYKLUWN 3a3eMieHns
No Kakon-TO NpuUYMHe HapylueHa n TpebyeTcs cpovHas ee PeKOHCTPYKLUS.
B atom cmbicne KoathduLUMEHT 4OCTAaTOMHOCTM 3a3emneHns obopynosa-
HWs K xapakTepusyeT CTeneHb LEeNOCTHOCTU KOHCTPYKLUWW 3a3eMieHust
paccmaTtprBaemoro o6opyaoBaHuS.

ConpoTuBrenue 3asemneHns yHaameHTa R _onpeaenseTcs no uave-
peHHOMY MoTeHUuany sasemneHus obopynosaqma U u Toky | kak

R — lIJ om. (10.28)

X
X

MoteHuman U _u ToK | n3mepsatotca npu nmutaumm OK3. lMpu atom
B KayeCcTBe NCTOYHUKa HanpshkeHns ncnonbdyetca TCH.
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Mmutaumsa OK3 ocyliecTBnsieTcss npyv NMOMOLLM 3NEKTPOHHOIO KOM-
MyTaTopa, KOTopbii Yepe3 [obGaBo4YHOE COMpPOTUBIIEHUE R‘J (orpaHnum-
BawLlee TOK) BkMoyaeTcs B uenb « TCH — 3a3emnaowmii npoBOgHUK» U
KOMMYyTupyeT ToK | . MoTeHunan 3asemnutensa U unsmepsercs MMnynbc-
HbiM BonsTMETpoM V. Cxema usmepeHus napameTpos U, | npueeneHa
Ha pucyHke 10.27.

Ha npaktuke usmepeHve napametpos U W | uenecoobpasHo Bbl-
MOMHSITb C MOMOLLBIO KOMMMEKTa NpUOOPOB ANs U3MEPEHNS HaNPSHKEHNS
NPUKOCHOBEHMSA. [JOCTOMHCTBaMM 3TUX NPUOOPOB SBASETCS TO, YTO OHM
KOMMNaKTHbl 1 NO3BONSAT KOMMYTUPOBaTb U3MEPUTENBHYIO Lienb B KpaT-
KOBPEMEHHOM pexumMe, 4To obecrnevymBaeT TEPMUYECKYHO LIENOCTHOCTb M3-
MepUTENbHbIX YCTPONCTB U CMOCOBCTBYET YAyYLIEHNIO YCITOBUI 3MEKTPO-
6e30nacHOCTM NpU N3MEPEHNSIX.

11 Heo6xoanmas JOKyMeHTauusi Mo NpoBepKe, UCNbITaHUIO
M caade B 3KCnnyaTaumio 3a3eMIsAlWmnX yCTPOUCTB

Mocne 3aBeplueHnsa moHTaxa 3Y nepea caaden ero B aKCnnyaraumio
cnenyeT NpoBEpUTb MX COOTBETCTBUE NPOEKTY, TPeGoBaHMAM OeNCTBYLO-
LLUMX TEXHUYECKMX HOPMATUBHbIX NPaBOBbLIX aKTOB.

Mpu coaye-npuemke CMOHTMPOBaHHbLIX 3Y [OMKHA MPEeLCcTaBNSATLCS
cnepyoLlast TEXHNYeckas AOKyMEHTaLVS:

1) npoekT 3Y c yka3aHNeM O AOMyLLIEHHbIX U3BMEHEHNAX N OTCTYMNIEHW-
SIX, €CN TaKOBbIE UMENU MECTO;

2) aKT ocBUAOETENbCTBOBAHNS CKPbITbIX PabOT MO MOHTaXy 3a3emnsio-
LLMX YCTPONCTB U MPUCOEONHEHNIO K ECTECTBEHHBLIM 3a3eMITUTENSIM;

3) NpOTOKON UCMbITAaHWS 3a3EMNSAIOLLErO YCTPOWCTBA;

4) aKT OCMOTpa ¥ NPOBEPKN COCTOSIHNS OTKPBLITO NMPONIOXEHHbIX 3a3€eM-
NSOLWMUX NMPOBOAHUKOB;

5) npotokon o6cnegoBaHMs COCTOSIHUS LIENOCTHOCTU KOHCTPYKLMK 3a-
3emMneHuns obopyaoBaHns;

6) NpoTOKOM M3MepeHus1 NapameTpoB 3a3eMMSIOWNX YCTPOUCTB (CO-
NPOTMBMEHNS, HANPSKEHUS NMPUKOCHOBEHWS, HANPSKEHUS Ha 3a3eMsiio-
LLeM yCTpoHcTBe).

DopMbl aKTOB U IPOTOKOMOB, YKa3aHHbIX B .M. 2, 3, 4, 6, 4OMKHbI COOT-
BETCTBOBaTb (hopMaM, MPUMEHSEMbIM B HACTOSILLIEE BPEMSI.

B npunoxeHun B npeacrasneH obpasel 3anonHeHnsa nNpoTokona npo-
BEPKM HanMuMsa Luenu Mexay 3a3eMnsiowmnmM (3aHynsoLwmm) yCTPONCTBOM
1 3a3emMnsgemMbIMi (3aHynsembiMun) anemeHTamu. B npunoxeHun B npen-
cTaBneH obpasel, 3anonHeHns NPOTOKoa N3MepPEHNsi CONPOTMBIEHMS 3a-
3eMNS0LLEro YCTponcTaa.
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MpunoxexHune A

(cnpaBo4Hoe)

CooTBeTcTBUE rocyfapcTtBeHHbIX CTaHAAPTOB CCbIJTOYHbIM
MeXxayHapoAHbIM AOKYMEeHTamM

Tabnuua A.1
O603HaveHne N HanMeHoBaHue CreneHb co- O603HaYeHVe U HAUMEHOBaHWe
MeXayHapofHoro ctaHaapTa OTBETCTBUS rocyfapCTBEHHOro cTaHaapTa
IEC 62305-1:2006. 3awmTa OT aTMOC- IDT CTB N IEC 62305-1-2006/2010 3a-

depHoro anekTpuyecTsa. Yactb 1.
O6Lme NnpuHLMMbI

LMTa OT aTMOCEPHOrO areKkTpuye-
ctBa. Yactb 1. O6wme npuHLmnbI

IEC 62305-2:2006. 3awmTa oT aTMOC- IDT CTB INIEC 62305-2-2006/2010 3a-
depHoro anekTpuyecTsa. Yactb 2. LMTa OT aTMOCEPHOTO ANeKTpUYe-
YnpasneHue puckom cTBa. YacTb 2. YnpasneHue puckom
IEC 62305-3:2006. 3awmTa oT aTMOC- IDT CTB N IEC 62305-3-2006/2010
depHoro anekTpuyecTsa. Yactb 3. 3alumTa oT aTMOCEPHOro 3NeKTpu-
dusnyeckne NoBpexXaeHUs 3naHnm, yecTBa. YacTb 3. dusmyeckme no-
COOPYXXEHUI U 0NacHOCTb ANS XNU3HN BPEXAEHUS 30aHUIA, COOPYKEHUI 1
ONacHOCTb AN XU3HU
IEC 62305-4:2006. 3awmTa oT aTMOC- IDT CTB N IEC 62305-4-2006/2010
depHoro anekTpuyecTsa. Yactb 4. 3almTa oT aTMOCEPHOro 3nNeKTpu-
3neKTpu4eckne 1 aneKTPOHHbIE Cu- yecTBa. YacTb 4. AnekTpuyeckue n
CTeMbl BHYTPU 34aHUIA U COOPYXKEHWIA AMEKTPOHHbIE CUCTEMBI BHYTPU 3Aa-
HUIN U COOPYXEHUIN
IEC 61000-4-5:2005. OnekTpo- IDT CTB M3K 61000-4-5-2006 OnekTtpo-

MarHuTHasi coemectumocTb (EMC).
Yactb 4-5. MeToab! ncnbITaHui 1
N3MepeHu. MicnbiTaHusa Ha YCTOn4n-
BOCTb K MUKPOCEKYHAHbBIM UMAYTbC-
HbIM MOMexam GorbLLIOW SHeprumn

MarHuTHasi COBMECTMMOCTb.

Yactb 4-5. MeTtoabl ucnbiTaHui 1
n3mepeHuin. MicnbiTaHna Ha ycTonum-
BOCTb K MUKPOCEKYHAHbLIM UMMYNbC-
HbIM NoMexam 60onbLLIoN 3Heprum
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MpunoxeHune b
(pexomeHayemoe)
OGpa3zeL 3anofnHeHUss NPOTOKONa NPOBEPKU HaNMUuus Lenu Mexay

3a3eMnALWUM (3aHYNALWWUM) YCTPOWCTBOM U 3a3eMnsieMbIMU
(3aHynsiembiMK) anemeHTaMmun

PECMNYBJIMKA BENAPYCb  AttecTtart akkpeauTauum BY/112 02.2.0XXXX Mpepnpusitne: MOC

MO «benaHepro» oT 18.10.1999 r. cpok aencTaust
PYM «MuHckaHepro» ¢ 17.04.09 no 17.04.14 O6bekT:
DPUNTUAN «MUHCKUE 3C» 3apeructpuposaH B «KQHEPTOHA30P»
Cnyx6a N3N PYMN «MUHCK3OHEPIO»
«__» 2011 r. Peructp. NeXX/2009-mH 26.06.2009r

MPOTOKOM Ne__ -03/11
NPOBEPKU HanMumsi Lienyu Mexay 3a3eMisioWmM (3aHynsALWMM) YCTPOWCTBOM
1 3a3eMnsieMbIMM (3aHYNsieMbIMK) aNeMeHTaMmn
Bcero nuctos 1
INner 1
1. HOMMHanbHOe HanpsiXeHne aneKTPoyCTaHOBKM 10/0.38 kB

2. Cuctema nutaHus __C anyxol Helmpalsbio
THIA, ycTaHaBnvBaoLLMn HOPMbl UCTbITAHWN, TKI1 181-2009

3. THIMA, onpegensioLmii NOpsAoK NPOV3BOACTBA UCbITaHnn, _MBU MH XXX-20XX

4. N3avwepeHune nposoamnoch npubopom Tuna __M 372 No023XXX
[Hata cnegytoLien nosepkn _ 16.03.2012

Ycnosusi npoBefeHust usmepernn .= °C BnaxH. %,
[aBreHue klla
HaumeHoBanve MNepexoaibie
Hanuine Conp. KOHTaKT.
3a3eMnseMoro 3aknto-
uenu 3a- (Om) mexay
Ne 3aszemnstollee| (3aHynsemoro) o6o- MokasaHus YeHue
o 3emneHust 3a3eMNAOLLUM
nn (3aHynsioLLee) | pyaoBaHKs 1 ero Tu, (3anyne- npubopa, YCTPORCTEOM M Ha cooT-
YCTPONCTBO Mapka, 3aBOACKOM Hwst), nal Om HDOBOMHIKOM BETCTBME
nnv nHBeHT.Ne. HéTA pOBOA THNA
Touyka 3amepa
1 2 3 4 5 6 7 8
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3akntoueHune: O6pbIBbl, BuAUMbIE AeeKTbl U HEeyAOBNETBOPUTENbHbBIE KOHTaKTbI
B MPOBOAKE, COeAMHSAIOLLEN 3a3eMIIEHHbIE 3NIEMEHThI C 3a3eMIUTENAMM, 3a UCKITHO-
yeHnem no3s.Ne -

omcymcmeyrom.

CeueHus NPOBOAHWKOB 3a3eMreHns 3a ucknoveHnem nos.Ne -

coomeemcmeyrom THIIA.

MoHTax 3a3emMnsaLLmx NpPoOBOAHUKOB 3a UCKIK4YeHnemM no3.Ne -

ebInoJ/IHeH 8 coomeemcmeuu. ¢ mpeboesaHusimu THIA.

MpumeyaHue: U3MepeHne NepexonqHOro CONPOTUBIEHNS KOHTAKTOB NPOM3BOANTCS,
€Ccnu U3MepeHHoe ConpoTUBReHne Lienn GorbLue pacyeTHOro.

MamepeHusi npounssenu: aneKTpomMoHTep /
noanucb AOMKHOCTb ®.1.0.

aneKTpomMoHTtep /

noanuchb AOIMKHOCTb ®.1.0.

MpoTokon npoBepws: Hay. CU3N /

noanucob AOIMKHOCTbL ®.1.0.
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MpunoxeHne B

(pexomeHayemoe)

Mpumep 3anonHeHUsi NPOTOKONAa U3MepPeHUsi CONPOTUBIIEHUS
3a3eMIsiloLLero ycTponcTea

PECNYBJIVKA BEJTAPYCb
MO «benaHepro»
PYT «MuHckaHepro»
DOUNUANT «tMUHCKUE IC»
Cnyxb6a
n3n

ATtTecTar akkpeautaumm BY/112.02.2.0XXXX
o1 18.10.1999 r. cpok aencteus ¢ 17.04.09 no 17.04.14
3apeructpupoBaH B «OHEPTOHAASOP»
PYMN «MVMHCK3HEPIO»
Peructp. NeXX/2009-mH 26.06.2009r.

MNPOTOKOJ Ne_ . 02/11
oT«__ » 2011 r.
usMepeHusi conpomuesieHuUs 3azemisrouje2o ycmpolicmea

THIA, ycTaHaBnuvBawLwmin HopMel ucnbitannin, __TKIT 181-2009

THIA, onpegenstoLLmin Nopsaok Npon3BoacTBa ucnbiTaHun, _ MBU MH XXX-20XX

M3mepeHune nposogunock npuéopom _ @4103-M1 No023XXX

[aTa cnepytoLlen noBepku 16.03.2012

YCnoBusi NpoBefeHust UsMepernin ‘eyxo t . = °C, BnaxH. %,
[aBsrneHue klla

PesynkraTbl U3MepeHuit

MokazaHusi npuGopa Npu paccTosiHAM A0 MoTeH- | R no nokasaHu- | Ce3oHHbI | R

nam akT’ Hopm’

umnanbHoro anekTpoaa, Om M npubopa, Om ko3 d. M Om

01{02|03|04|05|06(07|08]|0,9
r r r T, r r r r r 30

ar ar ar ar ar Eid ar ar ar

3akntoyeHune: COI'IQOTI/IBJ'IGHI/IG 3asemMndroLlero yCTQOVICTBa COOTBETCTBYET HOPME.

M3mepeHusi npoussenu: SNEKTPOMOHTEP /

nognucb AOMKHOCTb ®.U.0.

aneKkTpoMoHTep [/

noanuckb AOMKHOCTL ®.1.0.

MpoTokon nposepwn: Hay. CU3M /

noanuckL AOMKHOCTL ®.1.0.
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MpunoxeHne I'

(obsi3aTensHoe)

OueHka pa3mepa ywep6a L_ansa sgaHus

MpOeKTUPOBLLMK CUCTEMbI MOMHUE3ALWUTBI (UK Bragenew, 3gaHust)
[OIKeH OonpefenuTb W yCTaHOBWUTL 3HadYeHWss obbema yulepba L . Tu-
NUYHbIE CPeaHMEe 3HAYEHWs!, yKasaHHbIE B HACTOSILLEM MPUIIOXEHUUN, AB-
NSTCA €AMHCTBEHHBIMU 3Ha4YeHNAMU, NpeanaraemoeiMm MexayHapoaHon
anekTpoTexHuyeckorn komuccuen (IEC). Kaxapil HauMoHanbHbIA KOMUTET
MOXET NPMHUMATb PasfMYHbIE 3HAYEHNSI.

MpumeyaHne — PekomeHayeTcsi, 4ToBbl hopMynbl, NMPUBEAEHHLIE B HACTOALLEM
NPUMOXEHWU, UCMOSb30BaNuChb B Ka4ecTBE NEPBUYHOIO UCTOYHMKA OnpeaerneHust 3Ha-
YeHun ana L.

. 1 CpegHu OoTHOCUTENbHbLIN TOAOBON 06bLeM yepba

Yiep6 L, 0THOCUTCSA K CpeaHeMy OTHOCUTENbLHOMY 06beMy KOHKPETHO-
ro TMna noBpeXaeHns, KOTOPOE MOXET ObITb BbI3BAHO YOApPOM MOIHWM, C
y4eTOM Kak ob6bema, Tak U BO34ENCTBUN.

Ero 3HayeHWe 3aBMCUT OT CreayoLLnX acnekToB:

— KONnu4yecTBa NOAEN N BPEMEHU, B TEYEHME KOTOPOro OHM OCTatoTCs
B OMacHOM MECTE;

— TMNa v 3HAYEHUA YCIyr, NpeafiaraeMbiX HaceneHuo;

— CTOMMOCTU NOBPEXAEHHOFO UMYLLECTBA.

3HaveHue yuwepba L, 3aBucuT OT Tuna paccmarpusaemoro yuiepba L,
L, L, n L, nana kaxgoro tuna yuwepba — oT Tvna nospexaerns D, D, n
D, BbisbiBatoLLero ywep6. VcnonbaytoT cnegytolme obosHaqeHus:

- L, — nopaxeHvie ntogen 13-3a KOHTAKTHOTO W LLAroBOrO Hanpske-
HUS;

— L, — yulep6, oTHOcALIMIACA K (DU3MHECKOMY NOBPEXAEHMIO,

- L,—yuwepb, 0THOCALMIACS K NOBPEXKAEHNIO BHYTPEHHUX CUCTEM.

.2 N'M6enb noaen

3HaveHus L, L. 1 L MOXHO onpenenutb, BbIYMCIAS OTHOCUTESNbHOE
KONMYECTBO )XEePTB MO creayroLLen NpubnmxeHHon popmyrne:

Ly =(n,/n) = (t /8760), (r.1)
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rae n, — KONU4ecTBO nogen (kepTs), MOABEPraloLLUXCS BEPOSTHON
OMNacHoCTK;

n, — BO3MOXHOe obLiee KonmM4ecTso nofen (B 3naHum);

t, — NPOMeXyTOK BPEeMEHW, BbIPaXEHHBIA KONMYECTBOM YacoB B rof,
B T€YEHME KOTOPOro NOAN HaxoOsTCA B ONacHOM MecTe, 3a npeaenamm
3naHua (Tonbko L) unu BHyTpm 3aanua (L, L. L).

Ecnu 3HaveHnsi n, n 1t TOHHO He U3BECTHBI (MM UX TPYAHO onpefe-
NATB), TO MPUMEHSIOT TUMUYHBLIE cpedHue 3HaveHns L, L. n L, koTopble
npueeaeHbl B Tabnumue 1.

Ta6bnuua 1 — TunnyHble cpegHue sHaveHmna L, L. n L

Twn 3paHns | L,
Bce Tvnbl (Ntoay BHYTPY 30aHNS) 104
Bce Tunbl (Ntogn 3a npegenamu 3paHns) 102

Twn 3paHns | L,
BonbHULbBI, FOCTUHWULBI, XKUNble 30aHUs 107
[MpOMbILWEHHbIE, KOMMEPYECKNE 3AaHUS, LUKOMbI 5x 107
3paHus onst MaccoBoro oTapixa, LEPKBU, My3eun 2 x 102
Opyrve 102

Tun 3paHns L,
3paHune ¢ pyckoM B3pbiBa 10"
BonbHuupI 103

Ha ywepb, cBs3aHHbIN C rmbenbio niogen, BUAIOT XapaKTepUCTUKM
30aHusA. VIX cnefyet yunTbiBaTh, UCMONb3ys yBernmymMsaroLwmii haktop h, n
yMeHbLuatoLue akTopbl i, I, I, I, CNeAyoLwnm ob6pasom:

s g0

L=r xL, (r2)

LU = ru x Lt’ (r3)
Ly=L,=r,xh xrxL, (F4)
L.=L,=L,=L,=L, (r'5)

rae r, = aktop yMeHbLueHus rubenu niogen, 3aBnucaLmMin Ot Tuna no-
yBbl (Tabnuua .2);
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r, — aKTop ymeHblueHVs rmbenu noge, 3aBUCALLMIA OT Tuna norna
(Tabnuua I.2);

Ta6bnuua .2 — 3HaveHus1 (PaKTOPOB YMEHbLILEHUS I, U T B 3aBUCUMOCTH OT
TUNa NOBEPXHOCTU 3eMNKn unu.nona

ConpoTuBnexue

Tun noBepxHoOCTH KOHTAKTOB. KOM") r,ur,
3emnsi, 6eToH <1 102
Mpamop, kepamuka 1-10 103
paBun, obMBOYHaS TKaHb, KOBpPbI 10 -100 104
Acdpanst, nuHoneym, aepeso =100 10°

" 3HayeHusi, n3amMepeHHble Ha anekTpode mnowaabto 400 cm?, cxatom ¢ cunoi 500 H

B 6ECKOHEYHO yaaneHHo! TouKe.

r, — akTop yMeHbLLUeHUs ylepba B pesynsTare (pran4eckoro noBpex-
OEeHUs1, 3aBUCSALLUIA OT Mep, NPpeanpUHUMaeMbIX Anst YMEHbLLIEHWUS nocnea-
CTBWI BO3ropaHus (Tabnuua I.3);

r.— pakTop ymeHblUueHVs yliep6a B pedynbtate (hna3nyeckoro noBpex-
[OEHUs1, 3aBUCSILLMIA OT OMAcHOCTU BO3ropaHus 3gaHus (Tabnuua r4);

h, — dhakTop yBenuueHus yuiepba B pesynsrare gU3N4ECcKoro noBpex-
OEHUs, KOTOPbIN YYUTbIBAKT NPV Hamu4mu ocobol omacHoctu (Tabnu-
ua .5).

Tabnuua .3 — 3HayeHus dakTopa yMeHbLIEHUSA r, B 3aBUCMMOCTH OT
OCHalLleHUsi, NPUMEHSIEMOTro Aisi yMeHbLUeHUSA NocneacTBUA BO3ropaHus

OcHalueHne r

OcHalleHne oTCyTCTByET 1

OpfHO 13 cneayroLLMX OCHALLEHWI: OTHETYLUMTENW, 3aKpenseHHble ynpas-
nsiemble BPYYHYI YCTPOWCTBA AN1S1 TYLUEHWS OrHsl; py4Hble NOXapHble

0,5
n3BelLaTenu, rMapaHTbl; NOMELLEHNS, 3aLUMLLEHHbIE OT BO3ropaHus; 3a-
LUMLLEHHbIE NMOXaPHbIE BbIXOAbI
OpHO 13 creyoLLMX OCHALLEHWIA: 3aKpenTIeHHbIe aBTOMaTUYECKUE YCTPOK- 02

CTBa And TyLWeHUA OrH4; aBToMaTn4eckmne noxapHoie nsgewarenum’

" TIPUMEHSAIOT, TONbKO eCNi MMEEeTCH 3aluTa OT NepeHanpshxeHuin U Apyrux nospexaie-
HWI 1 ecnun NoXapHble MOryT NpubbITb B TedeHne He 6onee 10 MUH.

I'Ipvl npuMeHeHnn pas3HOoro OoCHalleHUA UCNoJib3yT HanMeHbllee U3
COOTBETCTBYHOLLNX 3HaJYeHun rp.
B 3pgaHuax ¢ Hanvynem pucka B3pbiBa rp =1 anga Bcex cny4yaes.
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Tabnuua 4 — 3HaueHunsn hakTopa YMEHbLLUEHUS I, B 3aBUCUMOCTM OT pUCKa
BO3ropaHus 34aHuA

OnacHocTb BO3ropaHus r,
B3pbiB 1
Bricokuii 10
OO6bIYHbIN 102
Hunskun 103
OTtcyTcTByeT 0

Mpvmeyanus

1 Onsa 30aHuid C pUCKOM B3pbiBa M COOPYXXEHUI, CodepXKallnx B3pbIBOOMACHLIE CMECH,
MOXeT NoHaaobutbca 6onee nogpobHas oueHka.

2 Te 3paHWsi, KOTOpblE MOCTPOEHbI M3 TOPHOYUX MaTEPUANOB UMK KPbILLUW KOTOPbIX Bbi-
MOJTHEHbI U3 FOPIOYNX MaTeEpPUanoB, 34aHNA ¢ 0COBON NOXapHOW Harpyskoii, NpeBbILatoLLEN
800 Mx/M?, paccmaTpuBaloT Kak 3AaHNs C BbICOKUM YPOBHEM MOXapOoOonacHOCTU.

3 3paHus ¢ noxapHon Harpyskoii B npefenax 400-800 Mk/M? paccmaTpuBatoT Kak 3aa-
HUS1 ¢ 06bIYHBIM YPOBHEM NOXapOONaCHOCTY.

4 3paHna ¢ noxapHomn Harpyskoi meHee 400 MIk/M? unu 3aaHus, B KOTOPbLIX roproyve
mMaTepuarnbl CoAepXaTcsi HEMOCTOSIHHO, PACCMAaTPYBAIOT KaK 3[aHUsi C HU3KUM YPOBHEM MO-
»apoonacHoCTU.

5 OnpepeneHHasi NnoxapHasi Harpyaka — 3TO COOTHOLLeHUe 3Heprum obLuero konuyectsa
roptoyero matepuvana B 34aHun K o6Len NoOBEPXHOCTU 34aHUs.

Ta6nuua .5 — 3HayeHus (hpakTOopa yBENUYEHUS OTHOCUTENBLHOIO O6bLema
ywep6a npu Hanuummn ocobom onacHoctu h,

Tun KOHKPETHOM ONacHOCTU h,
Kakas-nnmbo onacHoCTb OTCYTCTBYET 1
Hu3knin ypoBeHb NaHWKK (Hanpumep, ABYX3TaXHOe 3aaHve 1 9

He 6onee 100 Yen., HaXoAsALMNXCA B HEM)

CpefHuin ypoBeHb NaHWKK (Hanpumep, 3gaHuvs, npeaHasHavyeHHble Ans
npoBeAeHUs KyrnbTYPHbIX UM CMOPTUBHBIX MEPONPUSTUIA C KONMYECTBOM 5
yyactHukoB oT 100 go 1000 ven.)

3aTtpyaHeHHas aBakyauus (Hanpumep, 30aHusi, B KOTOPbIX HAXoaaTCs
NIOAN C OrpaHNYEHHBIMU (OU3UYECKUMU BO3MOXHOCTAMU, GONMbHULbI)

CpefHvin ypoBeHb NaHWKK (Hanpumep, 3gaHuvs, NnpeaHasHavyeHHble Ans
npoBeAeHUs KyrbTYPHBIX UM CMOPTUBHBIX MEPONPUSITUIA C KONMYECTBOM 10
yyacTHukoB cBbiwe 1000 yen.)

OnacHocTb ans 6nuanexallen MECTHOCTU U OKpYXKatoLLen cpeapl 20

3arpsisHeHne Brvanexallein MECTHOCTY 1 OKpY>KatoLLen cpeapl 50
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I3 HegonycTumoe HapylueHue KOMMYHarlbHOro 06CnyXMBaHuA

3HaueHus L, n L MoxHO onpenennTe B 3aBMCUMOCTU OT CTENEHM BO3-
MO>XHOTIO p1CKa Mo crneaytoLlein NpudnvxeHHon popmyne:

L= (n,/n) x (t/ 8760), (r.6)

rae n, — KONN4YecTBO nogen (kepTs), NOABEPratoLNXCs BEPOATHON
0OnacHoCTW;

n, — npeanonaraemoe obLiee KonM4ecTBo Noaei (obenyxusaeMbix no-
TpebuTenewn anekTpoaHepruu);

t — exerogHas NPOAOIMKUTENBHOCTb HAPYLLUEHUS KOMMYHarnbHOro 06-
CMYXXUBAHMSA, Y.

Ecnun sHayeHnsi n, n 1 t TO4HO He M3BECTHBI (UK X TPYAHO onpefe-
NUTb), TO NPUMEHSAIOT TUMYHbIE CPeAHVE 3HadYeHus L 1 L , koTopble npu-
BedeHbl B Tabnuue IM.6.

Tabnuua 6 — TunuyHble cpegHue sHaYeHnsa L. L

Tun obcnyxuBanus | L | L,
[a3ocHabxeHune, BogocHabxeHne 107 102
TeneBnaeHue, cBA3b, dHepProcHabxeHne 102 103

Ha HapylueHne KOMMyHanbHOro 06CnyXvBaHUS BNUAIOT XapakTepwu-
CTUKU CUCTEMbI U (PAKTOP YMEHBLLIEHNS I :

L=L,=rxrxL, (r.7)

B
L.=L,=L,=L,=L,. (8)

3HauyeHus1 hakTopoB r, M r.npueeaeHsl B Tabnuuax .3 n 4 cooteet-
CTBEHHO.

4 Ywep6, HAHOCUMbIN KYJNLTYPHbIM LLEHHOCTAM

3HadeHue L, MOXHO ofpeaenuTte B 3aBUCMMOCTM OT CTENEeHU BO3MOX-
Horo yuwep6a no cneaytoLLen npubnumxeHHon dopmyrne:

L,=c/c, (r.9)

rae ¢ — cpegHee 3HaveHne BO3MOXHOrO yulepba 3gaHuio (Hanpumep,
CTpaxoBasi CTOMMOCTb BEPOSATHOrO yulepba nmyLlecTBy) B 4EHEXHOM Bbl-
paxeHuu;

C,—06Las CTOMMOCTb 3aaHUsA (HanpumMep, 0bLLas cTpaxosasi CTOMMOCTb
BCEro UMYLLIECTBA, HaXo4ALEerocs B 34aHNM) B AEHEXHOM BblpaXKeHnu.
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Ecrnun 3Ha4yeHns ¢ U ¢, He YCTaHOBMEHbI (MU UX CIOXHO. YCTaHOBUTL),
3a TUNWYHOE cpeaHee 3HadeHue L, npuHuMaloT cneaytollee:

L. =10"
Ha yuwiep6, HaHOCHMbIA KYNbETYpHLIM LLEHHOCTSAM, BIMSIOT XapakTepu-
CTWKM 30@HNSI 1 (PAKTOP YMEHBLLEHWS I :
Ly=L,=rxrxL, (r.10)

B

3HaveHus hakTopoB r, v r,npuBefeHb! B Tabnuuax .3 .u N4 cooreer-
CTBEHHO.

5 SkoHOMUn4Yeckum yuiepb

BHavenus L, L 1L MoxHO onpenenmnTs ¢ y4eToM OTHOCUTENbHOTO 06b-
ema BepoATHOro yllep6a 1a criedytoiliero NpUGIMKEHHOMO COOTHOLLIEHNS:

L=c/c, (r.11)

rae ¢ — cpegHee 3HaveHue BepoATHOro yuiepba 3aaHuio (Bknovas Ha-
xopdweecs B HeM 0b6opygoBaHME U/ COOTBETCTBYIOLLYIO AEATENbHOCTb U
nocneacTens ywepba) B AEHEXHOM BbIPaXeHUN;

¢, — obLias cToMMOoCTb 3aaHVs (BKNoYas Haxofsuleecs B Hem obopy-
[0OBaHVe 1 COOTBETCTBYIOLLYIO AEATENBHOCTbL) B AEHEXHOM BbIPaXKEHUN.

Ecnun 3Ha4yeHns ¢ 1 ¢, He ycTaHOBMEHbI (MM NX TPYAHO YCTaHOBUTD),
TO NMPUMEHAIOT TUNUYHLIE CpeAHMe 3HadeHns L, L, 1 L, KoTopble MOX-
HO MCMNOMNb30BaThb ANS BCEX TUMOB 34aHWI U KOTOpble NpuBeaeHbl B Tab-
mue 7.

Ta6nuua I7 — TunuyHble cpeaHue 3HaveHusa L, L. m L

Twn 3gaHns L,
Bce Tvnbl (BHYTPU 3gaHwWin) 104
Bce Tunbl (3a npegenaMu 3gaHuii) 102
Tvn 3gaHns L
BonbHuua, MPOMBbILLNEHHOE npeAnpusTLe, My3en, 3gaHve 0.5
CENbCKOXO3ANCTBEHHOTO Ha3Ha4YeHUs
[ocTuHMUa, WwKona, odumc, LePKOBb, 30aHne A4S MacCoBOro 0.2
oTabixa, TOproBoe 3gaHue
Opyrve 0,1
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Twun 3paxus L,
MmeeTcs onacHocTb B3pbiBa 10
BornbHuua, NpombIWNeHHOE NpeanpusiTue, oguc, rocTuHuLa, 102
TOproBoe 3gaHune
Mysei, bepma, LiKona, LEepKoBb, 34aHNe AN MacCOBOro OTAbIXa 103
Opyrvne 104

Ha akoHOMUYeckui yuiepb BNUSOT XapaKTepuUcTMkL 3gaHuns. Mx cne-
AyeT NPUHUMATL BO BHUMaHWe, yBenuumnBas koaduumeHTsl h, 1 ymeHs-
was Ko3PPULMEHTBI T, T, I, T, crieaytolum obpasom:

pr lar P
L=r xL, (r12)
L=rxL, (T13)
Ly=L, =rxr, xh %L, (T14)
L.=L,=Ly=L,=L. (r.15)

3HaveHus pakTopoB r, v r, ykasaHbl B Tabnuue IM.2; r,—B Tabnuue I.3;
r.— B Tabnuue 4; h, — 8 Tabnnue .5.
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MpunoxeHune [

(obsizaTenbHoE)

OueHka pasmepa ywep6a L’ ansa cucrembl 3HeprocHabxeHus

0.1 CpegHuin exxerogHbI OTHOCUTENbLHLIN 06bLeM yuiepba

Yuepb L', oTHocUTCA K cpegHeMy OTHOCUTENbHOMY 06beMy KOHKPeT-
HOro TWNa NOBPEXAEHMUS, KOTOPOE MOXET BO3HMKaTb B pe3ynbrare yaapa
MOJHUN B CUCTEMY 3HEProcHabXeHUs!, C y4ETOM Kak obbema, Tak 1 nocne-
OYIOLLMX BO3OENCTBUN.

Ero 3HaueHne 3aBuCUT OT:

- TUNa 1 BaXXHOCTW YCIyrn, npeaniaraeMon HaceneHuto;

- CTOMMOCTW MMYLLIECTBA, NOABEPraeMoro NoBpeXaeHNH0.

Ywepb L', pasnuyaeTcs no tuny paccMarpvsaemoro yuepba L, L', v
L',, a kaxabli Tun ywepba — no tuny noepexaexnus D, n D,, BbisbiBatoLLero
ywep6. UcnonbaytoT cneaytolne 0603Ha4YeHUs:

— L', — yuwepb B pesynsrate M3UYECKOro NoBpexaeHus,

- L', — ywep6 B pesynsrare NoBpexaeHNs BHYTPEHHNX CUCTEM.

[.2 HeponycTumoe HapylueHMe KOMMYyHanbHOro obcnyxnsaHms

3HavueHusa L', n L', MOXHO ONpeaenuThb, BbIYMCIAA CTENEHb BO3MOXHOIO
ywep6ba no npubnuxeHHon opmyne

L', =(n,/n) x (t/ 8760), (0.1)

rae n, — cpefHee KOMUYeCTBO notpebutenen aneKkTposHeprum, KoTo-
pbIM He ObiNn OKasaHbl YCnyru;

n, — obllee KomM4yecTBO noTpebuTenen SneKkTpoIHEepruM, KOoTOpbIM
ObINK oKkasaHbl YCRyru;

t — exxerogHasi NPOAOMKUTENBHOCTb HapyLUEHUS KOMMYHanbHOro ob-
CNY>XUBaHUS, .

Ecnn 3HayeHus n, nu t TOYHO He M3BECTHbI (MMM MX TPYOHO onpe-
[EenuTb), TO NPUMEHAIOT TUMNYHbIE CpedHue 3HaveHus L' n L', koTopble

npeacrtaeneHbl B Tabnuue O.1.

Tabnuua 1.1 — TunuyHble cpegHue 3HaveHna L' m L'

Tun obcnyxvBaHus | L' | L'
[a3ocHabxeHne, BogocHabxeHne 10" 102
TeneBuaeHve, CBs3b, SHEProCHabXeHve 102 108
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Ha HapylleHne KOMMyHanbHOro o6cnyxvBaHus BNMSIOT criegyolume
XapaKTEPUCTUKN CUCTEMbI SHEPrOCHaBXEHUS:

L, =L, =L, i)

L' =L =L =L, (0.3)

0.3 koHOMMUYeckun yuepo

3HaveHue L', n L', MOXHO OnpeaenuTh, BbIYUCHASA CTeNeHb BO3MOXHOTO
yuepba no criegytoLlern popmyne:

L'y=clc, (0.4)

rae ¢ — cpegHee 3HadeHue BO3MOXKHOro. yulepba 3gaHuto, ero cogep-
XUMOMY 1 COOTBETCTBYIOLLEMY BUAY OEATENBHOCTU B AEHEXHOM BbIpaXe-
HUW;

C,— obLan CTOMMOCTb 3AaHUs, €ro COAEP>KMMOro U COOTBETCTBYHOLLETO
BMAa AeATENbHOCTU B AEHEXHOM BbIpaXXeHUN.

CpepHvie sHaveHus L', n L' TunuYHbIe AnNs BCeX BUAOB aKCMnyaTauum
30aHUS U COOPYKEHWA.

Ecnu sHaueHms ¢ 1 ¢, TOYHO He U3BECTHbI (M1 MX TPYAHO onpeaenuTb),
TO NPUMEHAIOT Crieflylollne TUNYHbIE cpefHue 3HaveHna L n L :

L' = 10",
L' =10%.

Ha skoHoMWYeckui yiiepb BRAUSIIOT CReayoLMe XapakTePUCTUKN CU-
CTEMbl 3HEProcHabXeHus:

s=Lv =Ly (A-5)

Lr'.=L,=L,=L.. (A.6)
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Protection against lightning — Part 2: Risk
management

(3awmTa ot aTMoCcthepHoro aneKkTpruyecTaa.
YacTb 2. YnpaBneHvne puckom)

Protection against lightning — Part 3: Physi-
cal damage to structures and life hazard
(3awwmTa oT aTMOCepHOro anekTpnyecTsa.
Yactb 3. Puanyeckne noBpexneHuss KOoH-
CTPYKLMIA 1. ONacHOCTb)

Protection against lightning — Part 4: Electri-
cal and electronic systems within structures
(BawmTa oT aTMoctepHOro anekTpuyecTaa.
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OTt4eT pabouen rpynnol IEEE

YctporcTBa 3awuTbl OT NepeHanpskeHni
HW3KOBOSMbLTHbIE. YacTb 1. YcTponcTea 3awiu-
Tbl OT NepeHanpsKeHUn, NoACcCoeaUHEHHbIe
K HW3KOBOIMLTHLIM 3HepropacnpenenuTens-
HbIM cuctemam. TpeboBaHMSA 1 UCTbITaHUS
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YcTponctBa 3awuTbl OT- NEPEHanpsKeHnn
HW3KOBOMbLTHbIE. YacTb 21. YcTponicTBa 3a-
LWNTbl OT MnepeHanpsXeHun, nogcoeanHeH-
Hble K TENeKOMMYHUKAUUOHHBLIM 1 CUrHanu-
3aUMOHHBLIM ceTAM. TpeboBaHus K aKcrnnya-
TalUMOHHLIM XapakTepucTukam W MeTodbl
MCnblTaHU

YcTponcTBa 3awuTbl OT MepeHanpskeHun
Hu3koBoOnbTHbIE. YacTb 12. YcTponicTBa 3a-
LWNTBI OT MEepeHanpsiXxeHui, NoacoeanHeH-
Hble K HU3KOBOJILTHLIM 3Hepropacnpeaenm-
TenbHbIM. cMcTeMam.. [pyvHumnbl BbiIbopa ©
NPUMEHEHNsI

OnekTpoycTaHoBKkM 3aaHuin. YacTtb 5-53. Bbl-
60p 1 MOHTax anekTpuyeckoro obopyaosa-
HUS. 3onaums, KOMMyTaumst U KOHTPOMb

YcTponcteBa 3awuTbl OT NepeHanpsikeHun
HU3KOBOIbTHbIE. YacTb 22. YcTpoWcTBa 3a-
LUTBlI OT MepeHanpshkKeHun, nogcoeanHeH-
Hble K TENEeKOMMYHMKAUMOHHBIM W CUrHa-
NN3aumMoHHbIM ceTam. MpuHuMnbl Bibopa 1
NpYMeHeHns
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