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BBeneHue

MOHHI/IFI, KaK UCTOYHUK yu.|ep63, ABNAeTCA MOWHbIM ABNEHUEeM. I'Ipu yAaapax MOJTHUU BbiAENAKOTCA COTHU
merazpkoyneii sHepruu. Mpu CpaBHEHUM €€ C IHEPrUein B MUNIUPKOYIISIX, KOTOPAs MOXET ObITb 4OCTATOUHOM
ANS NOBPEXEeHUSA YyBCTBUTENLHOTO 000PYA0BAHUA ANEKTPUYECKUX U SNEKTPOHHBIX CUCTEM BHYTPU 30aHUSA,
Heo6Xx0AMMOCTb AOMNOMNHUTENBHBIX MEP 3aLLUUTLI 3TOFr0 000PYAOBAHUA CTAHOBUTCA OMEBUAHOMN.

Heobx0auMOoCTb B MEeXQYHapPOAHOM CTaHAApTe BO3HMKINA U3-3a YBENUYEHMS CTOMMOCTW BbiXOda W3
CTPOS ANEKTPUYECKUX U INEKTPOHHLIX CUCTEM, BbI3BAHHOTO 3MEKTPOMArHUTHLIM BO3AENCTBUEM MONHUKU. OCo-
Oyt0 BaXHOCTb NPEACTaBNAIOT COOOM NEKTPOHHbIE CUCTEMbI, UCNOMb3yeMble B npouecce 06paboTkm n xpa-
HEHWA AaHHbIX, TaK Xe KaK U AaHHbIX TEXHONONMYECKOro KOHTpoNns un 6€30nacHOCTU NPOU3BOACTB, CO 3HAYM-
TeNbHbIMM CTOMMOCTBIO KaNUTanbHbIX 3aTpat, 06 bEMOM U CIIOKHOCTLIO, NPOU3BOACTBEHHbIE MPOCTOU KOTOPbIX
BbI3bIBAIOT HEXENATENbHbIE 3aTpaThbl U MOHWXEHWE YPOBHSA OE€30NaCHOCTU.

MonHna MOXET BbI3BaTb Pa3nNUUHbIE BMALI NOBPEXAEHUN, Yka3aHHble B MOK 62305-1:

D1 nopaxeHue ¥u1BbIX CyLLECTB MEKTPUHECKUM TOKOM;

D2 dusnueckoe nospexxaeHne 3gaHuin U COOPY>XKEHUI (Noxap, B3pbliB, MEXaHUYECKOE paspyLUeHue, Xu-
MU4€eCkuin BbIOPOC) M3-3a BO3AENCTBMS TOKA MOMTHUM, BKITIOYMAA UCKPEHUE;

D3 nospexaeHne BHYTPEHHUX CUCTEM B pe3ynbraTe BO3AENCTBUA INEKTPOMArHMTHOrO UMNyNbLCa Mof-
Hun LEMP.

Crangapt M3K 62305-3 npegycMmarpusaet Mepbl 3aluThl AN YMEHbLUEHUA pucka dn3nyecKkoro no-
BPEXAEHWNS 30aHUIA U COOPY>KEHWUI Y ONACHOCTM ANSA XXU3HU, HO HE PACNPOCTPAHAETCA HA 3aLUUTy anekTpuye-
CKMX U BMEKTPOHHbIX CUCTEM.

[aHHbIN CTaHAapT coaepKUT MHAOPMALMIO O Mepax 3aLuTbl, NPUHUMAEMbIX ANS YMEHbLUEHUS pUcka
NPOAOIMKUTENbHBIX BLIXOAOB U3 CTPOS ANEKTPUHECKUX N INEKTPOHHLIX CUCTEM BHYTPU 34aHUI N COOPYXEHWIA.

MpoAOMKUTENBHBIA BLIXOA U3 CTPOA SNEKTPUHECKUX U SNEKTPOHHBLIX CUCTEM MOXET ObITb BbI3BAH BO3-
OeliCTBUEM SMNEeKTPOMAarHUTHOro uMmnynsca monuun (LEMP) B pesynbrare:

a) KOHAYKTUBHBLIX (MPOBOAHLIX) U MHAYKTUBHLIX (HAaBEAEHHbIX) NepPeHanpsiKeHWiA, nepeaaHHbiX Ha 060-
pyaoBaHUe no NPUCOEANHEHHBIM K HEMY NPOBOAHUKAM,;

b) BO3aeNCTBUA SNEKTPOMAarHUTHbIX NOSEN, HaBeAEHHbIX HENOCPEACTBEHHO HA 000pyaOBaHMe.

MepeHanpsHkeHUs B 34aHUM UM COOPYXXEHWU MOTYT BO3HMKATb U3 UCTOYHWUKOB, BHELLHUX MO OTHOLLE-
HUIO K COOPYXXEHUIO, UNN U3 UCTOYHUKOB BHYTPU CAMOr0 COOPY>XEHUA:

- MepeHanpshkeHUs, KOTOPbIE BO3HMKAIOT BHE COOPYXXEHUs, MOTYT CO34aBaTbCA yaapaMu MOSIHUK B Ka-
OenbHble MUHUK, BXOAALLME B 3aHWUE U3BHE, UIU B 3€MITI0 BONU3N COOPY)XEHUSI U MOTYT NepeaaBaTbCsA dnek-
TPUYECKUM U BMEKTPOHHBLIM CUCTEMAM MO 3TUM JIMHUAM;

- MepeHanpsikeHunsl, KOTopble BOSHUKAIOT BHYTPU COOPYXEHUSl, MOTYT CO3AaBaThCA yaapamu MOMHUU
HEeNnocpeaCTBEHHO B CaMO COOPYXXEHUE UMK B 3eMII0 N0BnU3ocTy.

MpumevaHue 1 — BHyTpW COOPYXEHUSI MOTYT Takke BO3HUKATb KOMMYTALMOHHLIE NEpEHanpsikeHUs], Hanpu-
Mep Mpu NepeKrioveHUU MHAYKTUBHBIX Harpy3soK.

MexaHu3M 9NeKTPOMAarHUTHOTO BO3AEHCTBUA MOXET ObiTb Pa3NUUHLIM:

- pesucTUBHOE BO3feiCcTBUE (Hanpumep, B 3aBUCMMOCTW OT MMMNeAaHca 3a3eMnsioLIero yCTpoucTaa
OTHOCUTENBHO 3EMIM UMK COMPOTMBNEHMUSI 9KpaHa Kabens);

- BO3[eWCTBUE MArHUTHOTO MONS (HaNpUMep, B 3aBUCMMOCTU OT HANMYUSI KOHTYPOB B LIEMSIX SFIEKTPH-
YECKOro UNU 3NeKTPOHHOTo 060pyA0BAHUSA UMK UHAYKTUBHOCTW NPOBOAHMKOB YPAaBHUBAHUS MOTEHLIMATNOB);

- BO3J€eWCTBUE IMEKTPUIECKOrO Nons (Hanpumep, BOCNPUHATOE MONMHWUENPUEMHUKOM).

M pumMedyaHue 2 — BnusaHue BosgeicTBusa ANEKTPpU4eCKoro nona B cpaBHeHUU C BO3L|eI7ICTBI/IeM MarHMTHoro
nonst 06bLIYHO OYeHb Mano, n UM MOXXHO I'IpeH96pe‘-Ib.

HaBefieHHble aNneKTPOMAarHUTHbIE NONsi MOTYT ObITb CO3AaHbI:

- HenocpeaCTBEHHbIM NPOTEKaHUEM TOKa MOSMHUU B KAHANE MOJHUM;

- NpOTeKaHMeM YaCTUYHLIX TOKOB MOSTHUM MO NPOBOAHWUKAM (HanpuUMmep, No NPOBOAHMKAM TOKOOTBOJOB
CUCTEMbl BHELUHEN 3aluTbl OT MonHuM LPS B cootBeTcTBun ¢ M3K 62305-3 unu no BHeWHEMY NPOCTpaH-
CTBEHHOMY 9KpaHy B COOTBETCTBMM C JaHHbIM CTaHAAPTOM).
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HAUMOHANBbHBLIAN CTAHOAPT POCCMUCKOW ®OENLEPALUUM

SALUUTA OT MOJTHUUN
YacTtb 4
3awuTa aneKTPUYECKUX U ANEKTPOHHbIX CUCTEM BHYTPM 30aHUIA U COOPYXKEHUN

Protection against lightning. Part 4. Electrical and electronic systems within structures

DNara BBepeHna — 2018—01—01

1 Obnactb NpUMeHeHus

Hacroawumit ctaHgapt coaepxuT MHMOPMALMIO ANA NPOEKTUPOBAHUS,, MOHTaXa, OCMOTpa, 06Cnyxu-
BaHUS U UCNLITAHUIA MEP 3aLLUMThI OT 3MEKTPOMAarHUTHLIX UMNYNbCHLIX BO3AeicTBuin Monuuu (SPM), npeaHa-
3HaAYEHHbIX AN YMEHbLUEHWUS PUCKa MOBPEXAEHUI JMEKTPUYECKMX U MEKTPOHHLIX CUCTEM BHYTPU 34aHUA
9MEeKTPOMAarHUTHLIMU BO3AENCTBUAMU MOSNHUKN (LEMP).

CTaHaapT He pacrnpoCTPaHAETCA Ha 3aluTy OT BO3HMKAIOLUMX U3-3@ MOJTHUM INEKTPOMArHUTHLIX MO-
MeX, KOTOPbIE MOTYT Bbl3blBaTb HapyLUEHUS PYHKLIMOHUPOBAHUS BHYTPEHHUX cucTeM. OgHako uidopmaums,
NPUBEAEHHAsA B NPUNOXEHUM A, MOXKET ObITb MCMONL30BAHA TAKKE U ANS OLIEHKN BO3AEWCTBUS TaKUX NOMEX.
Mepb! 3aLMTbl OT SNEKTPOMarHUTHbLIX NOMEX NpuBeAeHb! B [1] 1 [2].

CTaHaapT CoaepKUT TaKKe PYKOBOAALLME YKa3aHWA AN COBMECTHOW paboThbl CneuuanucTos no npo-
€KTUPOBAHUIO ANEKTPUHECKON U ANEKTPOHHON CUCTEM U MO NPOEKTUPOBAHUIO MEP 3aLLMThI OT MOJTHUU B LIENAX
JOCTUXEHUS ONTUMAanbHON 3PPEKTUBHOCTU MEP 3aLUTLI OT MONHUN.

CTaHaapT He pacnpoCTpaHAETCA HA NPOEKTUPOBAHNE BNEKTPUIECKUX U SMEKTPOHHBIX CUCTEM.

2 HopmaTuBHbIE CCbINIKU

B HacrosiLem cTaHaapTe UCNOMb30BaHbl HOPMATUBHBLIE CCbIMKU HA CNEeAyYIOLLUE CTaHaapTbl:

IEC 60364-5-53:2001, Electrical installations of buildings — Part 5-53: Selection and Erection of electrical
equipment — Isolation, switching and control (3nekTpuyeckne yctaHoBkM 3aaHuin. Yactb 5-53. BbiGop U MOH-
Ta)k anekTpuyeckoro obopyaoBaHusA. OTaeneHne, KOMMYTaUUs U ynpaBneHue)

IEC 60664-1:2007, Insulation coordination for equipment within low-voltage systems — Part 1: Principles,
requirements and tests (KoopauHauus usonsiuum 060pya0BaHNUA B HU3KOBOJSBTHbIX cuctemax. Yactb 1. MpuH-
umnbl, TPE60BAHUSI U UCTILITAHUS)

IEC 61000-4-5:2005*, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test (OnekTpomarHuTHas cosmectumoctb (OMC). Yactb 4-5. Ucnbitanue m
METOAbI U3MepeHuii. UcnbiTaHne Ha CTOMKOCTb K NepeHanpshHKeHnAM)

IEC 61000-4-9:1993**, Electromagnetic compatibility (EMC) — Part 4-9: Testing and measurement
techniques — Pulse magnetic field immunity test — Basic EMC Publication (3nektpoMarHuTHasi COBMeCTU-
MocTb (BMC). Yactb 4-9. UcnbiTaHne n MeToabl usmepeHuin. VcnbitaHue Ha CTOMKOCTb K BO3AEWCTBUIO UM-
NynNbCHOr0 MarHUTHOIO NONsl)

* B nactosiee Bpems gelictayeT IEC 61000-4-5:2014.
** B HacTosLee BpeMms aeicteyeT IEC 61000-4-9:2016.

UspaHue odpuumanHoe
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IEC 61000-4-10:1993*, Electromagnetic compatibility (EMC) — Part 4-10: Testing and measurement
techniques — Damped oscillatory magnetic field immunity test — Basic EMC Publication (GnektpomarHutHas
coBMecTuMocTb (BMC). YacTtb 4-10. UcnbiTaHne n MeToabl M3MepeHuin. AcnbiTaHme Ha CTOMKOCTb K AeMnpu-
pOBaHHbIM KONeGaHuaAM MarHMTHOrO Nons)

IEC 61643-1:2005**, Low-voltage surge protective devices — Part 1: Surge protective devices connected
to low-voltage power distribution systems — Requirements and tests (Hu3koBonbTHbIE YCTPOICTBA 3aLUUTLI
OT nepeHanpspkeHunin. Yactb 1. YCTpoicTBa 3awwuTbl OT NEpPeHanpsXKeHU, NpUMeHsieMble B HU3KOBOSBTHbIX
CUIOBLIX pacnpeaenuTernbHbiX cuctemax. TpeboBaHuA U UCTILITAHUSA)

IEC 61643-12:2008, Low-voltage surge protective devices — Part 12: Surge protective devices connected
to low-voltage power distribution systems — Selection and application principles (H13koBOnbTHbIE YCTPONCTBA
3almTbl OT NepeHanpskeHnin. YacTb 12. YcTponcTea 3awmTbl OT NepeHanpsbkeHnii, NpPUMeHseMble B HU3KO-
BOILTHbBIX CUITOBbIX pacnpeaenuTenbHbix cuctemMax. BelGop v NpMHUMMLI NPUMEHEHUST)

IEC 61643-21*** Low-voltage surge protective devices — Part 21: Surge protective devices connected to
telecommunications and signaling networks — Performance requirements and testing methods (Huskosoner-
Hble YCTPOMCTBA 3alUUTbl OT NepeHanpsbkeHuin. Yactb 21. YCTPOMCTBA 3aluMThl OT MepeHanpsiXeHun, npu-
MEHsiEMble B CETSAX TENEKOMMYHUKaLMKU U curHanu3auumn. TpeGoBaHUs K UCMOTHEHUIO U METOAbI UCTIbITAHWIA)

IEC 61643-22"4, Low-voltage surge protective devices — Part 22: Surge protective devices connected to
telecommunications and signaling networks — Selection and application principles (HW3KOBOMNLTHLIE YCTPOWA-
CTBA 3alUMTbl OT nepeHanpsbkeHuin. Yacte 22. YCTponcTBa 3awWuTbl OT NEpPeHanpsaXXeHUn, NpUMEeHseMble B
CeTAX TENEKOMMYHUKALUMK U curHanusaummn. Bel6op n npuHUmMnbl NPUMEHEHUS)

IEC 62305-1:2010, Protection against lightning — Part 1: General principles (3awimTa OT MOSHUW.
YacTb 1. O6wme npuHLMMbI)

IEC 62305-2:2010, Protection against lightning — Part 2: Risk management (3awuta OT MOAHWUU.
YacTb 2. OueHka pucka)

IEC 62305-3:2010, Protection against lightning — Part 3: Physical damage to structures and life hazard
(3awmTa ot MonHuK. Yacts 3. Gu3ndeckoe NoBpeXxaeHUe 34aHUN U ONACHOCTb ANSA XXNU3HU)

3 TepMmuHbI 1 onpefeneHUA

B HacTosILEM CTaHAAPTE NPUMEHEHBI Cneaylowwme TEPMUHBI C COOTBETCTBYIOLLMMM ONpeeneHUaMu:

3.1 anekTpuveckana cuctema (electrical system): Cucrema, BkniovaroLas B cebst KOMNOHEHTbI CUMOBO-
rO HU3KOBONLTHOTO ANEKTPONMUTAHMUA.

3.2 anekTpoHHaA cucteMa (electronic system): Cucrema, Bknioyaioas B cebs YyBCTBUTENbHLIE dMEK-
TPOHHbIE KOMMOHEHTbI, TaKMe Kak TENEKOMMYHUKALMOHHOE 060pya0BaHNe, KOMMbIOTEPHbIE CUCTEMbI, CUCTE-
Mbl yNpaBrieHUsi U aBTOMaTUKW, paAUOCUCTEMbI, CUINOBLIE 3NEKTPOHHLIE YCTAHOBKM.

3.3 BHyTpeHHMue cucteMsl (internal systems): Onekrpuyeckue u INeKTPOHHbIE CUCTEMbI, PACMOSNOXKEH-
Hble BHYTPU 34aHUS (COOPY>XKEHUS).

3.4 3amumta ot monHum (lightning protection, LP): KomnnekcHaa cuctema Ans 3alimTbl 34aHUA U/mnm
3NEKTPUYECKUX U ANEKTPOHHBIX CUCTEM BHYTPU 3TUX 34aHUI OT BO3AENCTBUS MOMHMK, OObIYHO BKIIOYAIOLLAS
B cebq cucremMy 3awmtbl OT MONHUM (LPS) u Mepbl 3awuTbl OT SNEKTPOMarHMTHOro MMNynbca MosnHum (SPM).

3.5 cuctema 3awmTtbl ot monHum (lightning protection system, LPS): KomnnekcHas cucrtema 3awurbl
OT MOSHWM, NpegHa3Ha4YeHHasa ANsl yMEHbLUEHUA PU3MYECKOTo NOBPEXAESHUA 34aHNA (COOPYXXEHUS) Npu yaa-
pe MOonHuu B 3aHue.

MpumMevyaHue — 3J1a cuctema LPS cocTonT U3 cucteMbl BHELIHEN 3aLUTHI OT MOMTHUW U CUCTEMbI BHYTPEHHEA
3aLLUUTHI OT MOJHUM.

3.6 aneKTpoMarHuTHbIN uMnynbc monHuu (lightning electromagnetic impulse, LEMP): Bce anekTpo-
MarHWTHble BO3AENCTBUSA TOKA MOJSTHUM, BbI3bIBAIOLLME UMNYNBCHI NEPEHANPSXKEHUS U CBEPXTOKA W 9NeKTpo-
MarHuTHbI€ Nonsa nocpeacTBOM pPe3anCTUBHbIX, UHAYKTUBHbLIX U €MKOCTHbIX CBSI3EN.

* B HacTosLee Bpems aeincteyet IEC 61000-4-10:2016.
** B HacTosuee Bpems geicteyeT IEC 61643-11:2011.
*** B HacTosLee BpeMs aeicteyeT IEC 61643-21:2009.
*4 B HacTosiLlee Bpems feiicTayeT |EC 61643-22:2015.
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3.7 umnynbcHOe Bo3gencTBMe (surge): MNepexogHblit NPOLECC, BbI3BAHHbIA 3NEKTPOMArHUTHLIM UM-
nynbcoM MonHuu LEMP, KOTOpbIi NPOSBNAETCA B BUAE NEePEHaNpPs>KeHUs unv CBEpXToKa.

3.8 HOMMHaANbHbBbIN YPOBEHb BblAEPXUBAEMOro MMNYFIbCHOIO HanpsxkeHusn (rated impulse withstand
voltage level, UW): MmnynbCHOE BbiAEPXXMBAEMOE HanpshKeHUE, yKazaHHOE U3roToBuTenem ana obopyaosa-
HUSA UK ero OTAENbHONM YaCTK, XapakTepusyloLlee cnocoBHOCTL U3ONALMMK BbIAEPKUBATL NEPEHaANPKEHUS.

NMpuMevyaHue — B gaHHOM cTaHAapTe pacCMaTPUBAETCA TONBKO BhijepXXMBaEMOe HanpsiXXeHne Mexay nposo-
AHUKaMK, HaXOASLMMUCH NoZ HanpsXKeHUeM, 1 3eMnei.

3.9 yposeHb 3awmTbl oT monHum (lightning protection level, LPL): Yucno, cooTBeTCcTBYIOLLEE PAAY
3Ha4YEeHUN NapaMeTpoB TOKA MOSHMM, XapaKkTepusyowee BePOATHOCTb TOr0, YTO COOTBETCTBYIOLLIME MAKCU-
ManbHbIE U MUHUMANbHbIE 3HAYEHUSI MAPaMETPOB, NPUHATbIE NPU NPOEKTUPOBAHUM, HE OyAyT NPEBbILLEHDI
npu eCTeCTBEHHOM BO3AEUCTBUU MOSTHUMN.

n puMmedaHue — YpoBeHb 3aLuThl OT MONHUW ncnonb3yetca Npu Bbl60pe Mep 3alunTbl OT TOKa MOJTHUK C onpe-
AeneHHbIMU NapaMeTpaMu.

3.10 3oHa 3awumTbl oT MonHuM (lightning protection zone, LPZ): 3oHa, Ana KkoTopomn onpeaeneHbl yCro-
BWA ANEKTPOMarHUTHON Cpeabl Npu yaape MOMHUN.

n puMmedaHune — rpaHI/IleI 30HbI 3alUTbl OT MOSNTHUU He o06a3aTenbHO ABNATCA q)VISI/I‘-IeCKVIMI/I rpaHnyamun (Ha-
npumep, CTeHbl, NoN n I'IOTOJ'IOK).

3.11 Mepbl 3aWUTbLI OT INEKTPOMArHUTHLIX UMNYSIbCHbLIX BO3AEUCTBUIN MOSTHUM, MEPbI 3aLWUThbI
SPM (LEMP protection measures, SPM): Mepbl, npeanpuHumaemble Ans 3awuTbl BHYTPEHHUX CUCTEM OT
BO34E€NCTBUI NEKTPOMArHUTHOrO uMnynsca MonHuu LEMP.

MpumevyaHune — Mepul SPM siBnstoTcs YacTbio 06LWel CUCTEMbI 3aLUUTI OT MOMHUM.

3.12 npocTpaHCcTBEeHHbIW 3KpaH B Buae cetku (grid-like spatial shield): MarHuTHbIl 3KpaH, MMeIOLLIUIA
OTBEPCTUA.

MpumedvaHune — [nA 3pgaHna unu noMewweHUa NPeanovTUTENbHON ABNAETCA KOHCTPYKLUS U3 B3aUMOCBA3aH-
HbIX €CTECTBEHHbIX METaNNNYeCcKnX YacTeil 3faHuna (Taknx Kak CTepXHWU apMaTypbl XenesobeToHa, MeTannuyeckme 4actu
Kapkaca, MeTanm4eckne KoroHHsbl).

3.13 3asemnsarowee yctponcteo (earth-termination system): Yactb cucTtembl BHELWHEW 3aWmTbl OT
MornHumn LPS, koTopasa npegHa3HayeHa Ana NnpoBeAeHUsa U pacCenBaHus Toka MOMHUU B 3emne.

3.14 ceTb ypaBHuMBaHUA noteHuunanos (bonding network): BsaaumoceasaHHaa ceTe BCEX NPOBOASALLNX
yacTei 34aHna U BHYTPEHHUX CUCTEM (MCKNoYasa NPOBOAHWKN, HAXOASALWMECH NOA HanpsXkeHeM), Npucoeau-
HEHHas K 3a3eMNALLEMY YCTPOWCTBY.

3.15 cuctema 3asemnenua (earthing system): KomnnekcHas cucrema, Bknovatowlas B ceba 3asemns-
IOLLEE YCTPOWCTBO M CETb YPaBHMBAHMSA NOTEHLMANOB.

3.16 ycTpoOMCTBO 3aWiMTbl OT UMNYFbLCHbLIX BO3OEMCTBMA MOJSIHMU, YCTPOWUCTBO 3awuTbl SPD
(surge protective device, SPD): YCTpONCTBO, NpeAHasHa4YeHHoe AN OrpaHUYeHns nepexodHbixX nepeHanps-
KEHWUW U OTBEAEHUA UMNYMbCHbLIX TOKOB, COAEPXKaLLee, No KpaHen mepe, O4UH HENUHEWHbIN SMEMEHT.

3.17 yctponctBo 3awutbl SPD, uCNbITaHHOE TOKOM Iimp (SPD tested with Iimp): YCTPOWCTBO 3aLUUTbI
OT UMMYNbCHbIX BO3AEWCTBUIN MOSIHUK, KOTOPOE BblAEPXKUBAET YACTUYHbIA TOK MOMHUM C TUNMUYHON HOPMOW
BOJSIHbI 10/350 MKC U JOIMKHO BbITb UCNBLITAHO COOTBETCTBYIOLLMM UCNLITATENBHBIM UMMYMbCHLIM TOKOM Iimp.

MpumeyvyaHne — Ans cunoBbiX KabenbHBIX NMHWI COOTBETCTBYIOLMUIA UCNBITATENBHBIA TOK limp yKasaH B Ucnbl-
TaHun knacca | MOK 61643-1:2005.

3.18 yctpoiicTBo 3awutbl SPD, ucnbiraHHoe Tokom I, (SPD tested with /,): YcTpolicTBO 3aLymThbl OT
MMMYNbCHbIX BO3AEWCTBUIN MOSIHUM, KOTOPOE BbIAEPKMBAET HaBEAEHHbIA UMMYMbCHbIA TOK C TUMUYHOWR chop-
MOW BOMHbI 8/20 MKC U AOMKHO ObITb NCNLITAHO COOTBETCTBYIOLWMUM UCTbITATENBHBIM UMMYNbCHBIM TOKOM Iy

MpumevaHue —[InA cunoBbIx KabesrbHbIX NUHUA COOTBETCTBYIOLMUA UCbITaTeNbHBIA TOK /,, YKasaH B UCTbITa-
Huu knacca || MOK 61643-1:2005.

3.19 yctpoicTteBo 3awutbl SPD, ucnbitaHHoe KOMOGMHUPOBAHHOW BoOnHoOM (SPD tested with a
combination wave): YCTponCcTBO 3aLlyuThl OT UMMYIbLCHLIX BO3AEWCTBUI MOMHUW, KOTOPOE BbIAEPXKUBAET Ha-
BEeAEHHbIE UMMYSIbCHbIE TOKU C TUNUYHOW (popMON BOMHbI 8/20 MKC U NpeaHa3Ha4YeHo ANSA UCMbITaHUSA COOT-
BETCTBYIOLLMM UCTbITATENBHBLIM UMMYIbCHLIM TOKOM ISC.
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MpumeyaHue — [ns cunoBblX kabenbHbIX NIMHUIA COOTBETCTBYIOLLEE UCTbITaHNEe KOMBUHUPOBAHHO! BOMHOW
ykasaHo B ucnbiTaHuu knacca |l MOK 61643-1:2005 ¢ HanpsixeHnem xonocToro xopa Uge AN BonHbl 1,2/50 MKC ¥ TOKOM
KOpOTKOro 3aMblkaHus /g ANA BoHbI 8/20 MKC OT reHepaTtopa KOMBUHUPOBaHHO BOMNHLI conpoTuBneHnem 2 OM.

3.20 yctpoicTtBo 3awutbl SPD, koMMmyTupylouee HanpspkeHue (voltage-switching type SPD):
YCTPONCTBO 3aLUMTbl OT UMMNYSIbCHLIX BO3AEWCTBUIA MOMHWUM, KOTOPOE NMPKU OTCYTCTBUMU UMMYNbCHbLIX BO3AEN-
CTBMI UMEET BbICOKOE NOMHOE COMNPOTUBMEHWe (MMMNeaaHc), HO MOXET MTHOBEHHO U3MEHWUTb €0 Ha HU3KOE B
OTBET HA MNYINbC HanNps>XeHus.

MpumeyaHue 1 — MN3BeCTHEIMU NpUMepaMu YCTPOICTB KOMMYTUPYIOLLIErO TUMNa SBISIOTCA UCKPOBLIE paspsij-
HUKHW, rasopaspsagHble Tpyoku (GDT), TupUcTOophl (KpeMHWEBLIE yNpaBnsieMble BINPAMUTENN) U CUMMETPUYHBIE TPUOAHBIE
TUPUCTOPLI (TPHakK).

MpumevyaHue 2 — YcTpoiicTBa KOMMYTUPYIOLLEro TUMa UMEIOT NPEPLIBACTYHO BONLTAMMEPHYIO XapaKTepucTUky.

3.21 ycTtponcTtBo 3awutbl SPD, orpaHuyuBatoulee HanpskeHue (voltage-limiting type SPD): Yctpoit-
CTBO 3aLUMTbl OT UMMYMbCHbIX BO3AENCTBUI MOMHUKU, KOTOPOE MPU OTCYTCTBUU MEPEHANPSHKEHUIA COXPaHAET
BbICOKOE MOMHOE COMNPOTMBMNEHWE, HO KOTOPOE MIaBHO CHUXXAET ero ¢ HapacTtaHWeM UMMynbca Toka U Hanps-
XKEHUA.

MpumedaHue 1 —3BECTHLIMU NPUMEPAMMU KOMNOHEHTOB, UCMONL3YEMbIX B Ka4ECTBe HENUHENHBIX YCTPOMCTB,
ABMATCSA BAPUCTOPbI Y AUOAHbIE paspsiAHUKN. Takue YCTPOWCTBa 3alluTLl OT UMMYSbCHBIX NepeHanpsixeHnii SPD uHoraa
Ha3blBatoT «OrpaHUYUTENAMUY.

MpumedaHue 2 — YCTpoiicTBa 3alUMTEI OT UMNYILCHBIX NepeHanpsikeHni TUna, orpaHMuUBaloLLEro Hanpsxe-
HUE, UMeIoT HenpepbIBHYHO BOMBTAMMEPHYIO XapaKTepUCTHKY.

3.22 ycTponcTBo 3awutbl SPD koMOuMHUpoBaHHoro Tuna (combination type SPD): YcTpoiicTBo 3a-
LLWTbI OT UMMYNbCHbIX BO3AENCTBMIA MOMTHUU, KOTOPOE COAEPXKUT NEeMEHThI Kak KOMMYTUPYIOLLEro Tuna, Tak
W OrpaHn4UBalOLLEro Hanps>keHue Tuna, KOTOpble MOrYT KOMMYTMPOBaThL M OFPaHWYMBaTL HanpsbKeHUe Unu
MOTYT BbINOJHATL 06€ PYHKLUN B 3aBUCUMOCTMW OT NPUIOXKEHHOTO HANpPSHKEHUS.

3.23 cucrema cornacoBaHHbIX YCTPOUCTB 3awmutbl SPD (coordinated SPD system): YcrpolicTea 3a-
wuTbl SPD, BbiIOpaHHbIE, COrMacoBaHHbIE U YCTAHOBMNEHHbLIE Tak, YTO OHM 0Opa3yloT CUCTEMY 3aLuThl, 0be-
CNeYnBatoLLYIO0 YMEHbLLEHNE YNCna NOBPEXAEHUN SNEKTPUYECKUX N SNIEKTPOHHBIX CUCTEM.

3.24 paspenuTtenbHbie MHTepdencol (isolating interfaces): YcrpoiicTea, KOTOpble CNOCOOHLI YMEHb-
LUMTb BO3AEWCTBUE NepeHanpsiXeHuin, nepegaBaemblx NPOBOAHbLIM MyTeM NO KabenbHbIX IMHUAM, BXOASALWUM
B 30HY 3aLUMTbl OT MOMHUK LPZ.

MpumedaHue 1 — K aTUM ycTpoiicTBaM OTHOCSTCA pasfenuTenbHble TpaHCGOpMaTophl C 3a3eMNEHHBIM 3Kpa-
HOM Mexay oBMoTkaMu, BOTIOKOHHbIE onTudeckue kabenu 6es MeTanna u onTudeckue passasku.

n punMmeyvaHue 2 —XapaKTepVICTI/IKVI CTOMKOCTH nsonagun aTux yCTpOl7ICTB nogxoAanT 4nAa UX HenocpeaCTBeHHO-
ro NPUMEeHeHnA nnm ¢ NnpuMeHeHnem yCTpOVICTB I/IMI'IyJ'IbCHOVI 3awuThbl.

4 MNpoekTpoBaHue U MOHTax Mep 3awuTtbl SPM

4.1 O6wue TpeboBaHUA

OnekTpUYECKUe U SNEKTPOHHbIE CUCTEMbI SIBMAIOTCA OOBEKTOM NOBPEXAEHUA INEKTPOMArHUTHLIM UM-
nynbcoMm monHuu LEMP. MoaToMy ans npeaoTBpaLleHns HapyLeHuin B pabote Takux CUCTEM BHYTPU 3aaHUI
M COOPY>XEHUI HEOOXOAUMO NpeaycMaTpuBaTb Mepbl 3awmutbl SPM.

MpoekTuposaHue Mep 3awmtbl SPM 40MKHO BLINOMHATLCA cneyuanucraMmu no 3awurte OT MOMHUU U
3almTe OT nepeHanpshxeHui, obnaaalowyMm O6LNMPHBIMKU 3HAHUAMU B 0OnacTu dNeKTPOMarHUTHOM COBMeE-
ctumocTn AMC 1 ONbLITOM MOHTaXa.

3awpyTta oT 9NeKTPOMarHMTHOro umnysisca MonHuu LEMP ocHOBaHa Ha KOHUENUUU 30HbI 3awuThbl OT
MOIMHUKN LPZ: npocTpaHCTBO, B KOTOPOM HaxX0AATCs CUCTEMbI, Noanexaiwme sawmre, 40SHKHO ObiTb NogeneHo
Ha 30HbI 3aWKTbl OT MOMHMK LPZ. 3TK 30HbI ABNAIOTCA TEOPETUYECKN YCTAHOBIIEHHbIMW YaCTAMM NPOCTpaH-
cTBa (MNN BHYTPEHHEW CUCTEMbI), B KOTOPbIX MHTEHCUBHOCTb 3NEKTPOMAarHMTHOTO UMNYNbCHOrO BO3AEHCTBUSA
CconocTaBMMa C YPOBHEM CTOMKOCTU K NEPEHANPAXKEHUSAM PACMNOMNOXEHHbIX B HUX CUCTEM (CM. pucyHok 1). Co-
ceaHWe 30Hbl XapakTepU3YIOTCA 3HAYUTENbHLIMU Pa3NUYUAMU UMHTEHCUBHOCTU SNEKTPOMAarHUTHOrO UMNynb-
ca monHum LEMP. MpaHuya 30HbI 3awmTbl OT MonHUM LPZ onpeaensercs npuMeHEeHHbIMM MepaMu 3aLUuThbl
(cM. pucyHoK 2).

4
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MpumeuvyaHne — Ha 3TOM PUCYHKE MoOKasaH NpUMep AesleHWsl COOPYXEeHUs Ha BHYTpPeHHWe 30Hbl 3alUTbl OT
MosiHUKM LPZ. Bce MeTasi/iMyeckme KOMMYHUKaUUM, BXOASILIME B COOPYXEHUE, COefMHEeHbl MexXAay COo60i WuHaMu ypas-
HMBaHUS NOTeHLMANOB Ha rpaHuue 30Hbl LPZ 1. lononHUTeNbHO, NpoBOAsiliMe KOMMYHMKaLUU, BXoasiue B 30Hy LPZ 2

(Hanpmmep, B KOMNbHOTEPHOE nomemeHme), coefVHEeHblI MexXxay cobon WwuHamun ypaBHUBaHUA noTteHUumasioB Ha rpaHuue

30HbI LPZ 2.
PrucyHok 1 — O6WMIi NpUHUMN AeNeHNs Ha pas3finyHble 30Hbl 3aWuTbl OT MOMTHUN LPZ
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LPS + akpaH LPZ 1 ; Iy, Hy LPZ 0
\ Ho

OKpaH LPZ 2 LPZ1 Hi
LPZ 2 7 H,
/ SPD SPD
O6opynosaHve (SB) (MB)
(obnekr ()
MOTEHLMAmNLHOIO VY -
noBpexaeHms)
U2, 12 U1r I1 Uo’ Io
3panve YacTuyHbIi
TOK MOIMHUN

PucyHok 2a — NpuMeHeHWe NpocTpaHCTBEHHBIX 3KPaHOB 1 CUCTeMbI COracoBaHHbIX YCTpoicTs 3awwuTsl SPD
B KadecTBe Mep 3awuTel SPM. ObopyfoBaHne HafexHo 3allyLLeHo OT NepeHanpsXeHuid, nepegaBaemMblX
NPOBOAHLIM NyTeM (Uy<<Ug U 5<</y), 1 OT HaBeAeHHBIX MarHUTHbIX nonei (Hy<<Hg)

LPS -+ akpaH LPZ 1 In, Hy

LPZ 0 Hy
LPZ 1
="
/ SPD
O6opynosaHue (MB)
(obbexr 7\
noTeHLuarbsHoro \./
NOBPeXAEHWSA) - -
u, 1, Up I
YacTuuHbIi
3p'aHMe TOK MOIMHUM

PucyHok 2b — lMpuMeHeHWe npocTpaHCTBEHHOro aKpaHa U ycTpoiicTBa 3awutel SPD Ha Bxoge B 30Hy LPZ
B KavecTBe Mepbl 3awmTel SPM. O6opyaoBaH/e 3aLWLLeHO OT NepeHanpsKeHWi, nepegaBaemblX NPOBOAHEIM
nytem (U, < Ug 1 14 < Ig), n OT HaBeleHHbIX MarHUTHbIX nonei (H; < Hy)

PucyHok 2 — MpuMepsl BO3MOXHLIX Mep 3aLuTel SPM (Mepbl 3aluUThl OT 3MEeKTPOMarHUTHOro
umnyneca mosiHun LEMP)
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LPS (akpaH oTcyTcTBYET) Iy, Hy LPZ 0
N\

LPZ 1
H,
V7
Hy |
O6opyaoBaHue SPD
(o6bexT I LPZ 2 H, (MB)
noTeHuuansHoro
rnoBpexaeHUs) -« Uy, L, r
Uo o
AKpaHupoBaHHas YacTu4HbIN
oborouka unv pama u T. n. TOK MOJTHUM

PucyHok 2¢ — MNpuUMeHeHWe 3KpaHUpoBaHUA BHYTPEHHEN NMUHUK U YCTpoiicTBa 3awmuTel SPD Ha Bxoge B 30Hy LPZ 1
B KayecTBe Mepbl 3awuTel SPM. O6opyaoBaHue 3alyLLEHO OT NepeHanpsiKeHui, nepeaaBaemMblx NPOBOAHLIM
nytem (Us < Ug U 15 < /g), 1 OT HaBefleHHBIX MarHUTHbIX ronei (Hy < Hg)

LPS (akpaH oTcyTcTayer) ; Ip, Hy LPZ 0
\ Ho

LPZ 1
LPZ 2 47 Hp
SPD / SPD SPD
OGopynosaHue | (SA) (SB) (MB)
(o6vexTr “\ 7\ 7\
noTeHuManbHoro 7 \/ \/
noBpexaeHus1) R — B — -~
Uy I U, I Uo Iy
3panve YacTuuHbIA
TOK MONMHUU

PucyHok 2d — NpuMeHeHne Tonbko CUCTEMBI COMTacoBaHHbIX ycTpoicTs 3awmutel SPD B kayecTBe Mephbl 3awuTel SPM.
ObopyaoBaHWe 3alULLEHO OT NEepeHanpsikeHWin, NnepegaBaemblx NPOBOAHLIM MyTeM (Uy << Ug u Iy << ),
HO He 3alNLeHO OT HaBeAEHHbLIX MarHUTHbIX nonew (Hg)

0O603HaueHus:
e — IKPAaHUPOBAHHAA rpaHnuLa;
— He3KpaHWUpoBaHHaA rpaHuua.

MpumevyaHune 1— Yerpoiictea sawutel SPD mMoryT 6bITb pacnonoxeHbl B CReayOLWUX ToYKaXx:
- Ha rpaHuue 3oHbl LPZ 1 (HanpuMep, Ha BBoAHO-pacnpeaenuTenbHoOM wute MB);

- Ha rpaHuue 30Hbl LPZ 2 (HanpumMep, Ha pacnpeaennuTensHoM wuTe SB);

- Ha unu BGnn3n obopyaoBaHWUA (Harnpumep, Ha LWTencenbHon poseTke SA).

NMpumMmevyaHmne 2 — YTouHeHHble TpeboBaHuAa — cM. Tawke MOK 60364-5-53.

PucyHok 2, nuct 2
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MpogomkuTenbHbIe 0TKAa3bl ANEKTPUYECKMX U ANEKTPOHHBIX CUCTEM U3-3a BO3AEMCTBUIA ANeKTPOMarHuT-
HbIX UMNYNbCOB MONHMU LEMP MOryT ObiTb Bbi3BaHbI:

- KOHAYKTUBHbLIMU (NepeaaBaeMbIMU MPOBOAHLIM NYTEM) U UHAYKTUBHLIMU (HABEAEHHLIMK) NepeHanps-
>KeHUsIMU, NepeaaBaeMbiMuU HA 060pyaOBaHUE NO NOACOEAUHEHHBLIM K HEMY NPOBOAHUKAM 31EKTPONPOBOAKM;

- BO3AeWCTBUEM HaBEAEHHbIX ANEeKTPOMAarHUTHbIX nonei Ha 06opyaoBaHMe HENOCPEACTBEHHO.

[ns 3aWwmnThl OT BO3AEWCTBUS HABEAEHHbIX 3N1EKTPOMArHUTHbIX NONEN HENOCPEACTBEHHO Ha obopyaoBa-
HWe JOMKHbI ObITb NPUMEHEHBI Mepbl 3aLmTbl SPM, Bkniovaowme B ce6A NPOCTPAHCTBEHHbIE 3KPaHbI /MK
9KpaHUpoBaHue KabenbHbIX NMMHUIA B COYETAHUKU C 9KPAHMPOBAHHbLIMKU 060NOYKaMn 060pya0BaHUS.

Ons 3aWwuThl OT BO34EHCTBUSI KOHAYKTUMBHBIX U MHAYKTUBHBIX NEpPeHanpsKeHui, nepeaasaemblx Ha 000-
pyaoOBaHME MO NOACOEAMHEHHbIM K HEMY MPOBOAHMKAM 3NEKTPONPOBOAKK, AOMKHA ObiTb NPUMEHeHa Mepa
3aluTbl, NpeacTasnsaoLwas cobor cucTtemy COrnacoBaHHbLIX YCTPOWCTB 3aLUUTbl OT NEPEHANPSKEHNNA.

Ecnu aMuccus 1 nomMexosalluLieHHOCTb 060pyA0BaHMS COOTBETCTBYIOT CTaHAapTaMm Ha arekTpomar-
HUTHYIO COBMECTUMOCTb SMC npoayKLUMKM B COOTBETCTBYIOLLEM AMANa30OHe paavoyacToT, NOBPeXaeHUsIMu,
BbI3BAHHbLIMU BO3AEWCTBUEM SNEKTPOMArHUTHLIX NONei HenocpeaCTBEHHO Ha 0BopyaoOBaHWE, MOXHO npe-
HeGpeyb.

B o6wem cnyyae Tpebyetcs, 4ToObl 060pYAOBaHME COOTBETCTBOBANO CTAHAAPTAM HA 3NEKTPOMAarHuT-
HYI0 COBMECTMMOCTb MPOAYKLMM, N NOSTOMY Mepa 3aluThl, NpeacTaBnsaowan cobo cucremy cornacosaH-
HbIX YCTPOICTB 3aLUMThl OT NePEHanPSXXEHNI, KaK NPaBUIO, CYUTAETCA AOCTATOMHOM AN 3aWUThl TaKoro 060-
pyaOBaHWUsi OT BO3AENCTBUA AMEKTPOMArHUTHOrO MMnynbca monHun LEMP.

Ona o6opynoBaHus, HE OTBEYAIOLLEr0 COOTBETCTBYIOLLMM CTaHAAPTAM Ha 3MEKTPOMAarHUTHYI0 COBMe-
CTUMOCTb NPOAYKLMM, 3aLuMTa OT BO3AEiCTBUA SMEKTPOMAarHUTHOro uMnynbca monuum LEMP Tonbko npu no-
MOLLM CUCTEMbI COMMAacoBaHHbIX YCTPOWCTB 3alumTbl SPD cuMTaeTcsa HeaoCTaTOMHON.

[ns Takoro cnyqas B NpUnoXeHun A npueeaeHa JononHuTenbHaa uHopMaums o6 ynyuLueHum 3aLmTbl
OT HEMNOCPEACTBEHHOIO BO3AEWCTBUA SMEKTPOMArHUTHLIX NMOMeNn. YpoBeHb CTOMKOCTM 0060pyAOBaHUS K BO3-
[JEeNCTBUIO MarHUTHbIX Nonen gomkeH BbiTh BbiGpaH B coorBeTcTBUMM ¢ MOK 61000-4-10.

Mpn HeobxoAMMOCTU, ANA CneunanbHbIX Cy4yaeB MPUMEHEHUS, NPOBEPKA COOTBETCTBUS 3aLLMTHBIX
YPOBHEN CTOMKOCTU MOXET BbIThb BEINONHEHA B naBopaTopumn nyTem UCMbITAHUA CMOAENMPOBAHHON CUCTEMBI,
BKIIO4atoLen B ceds ycrponcTtsa 3awmTel SPD, anekTponpoBoaKy yCTaHOBKU M peanbHOoe 060pyAoBaHue.

4.2 NpoekTupoBaHue mMep 3awutbl SPM

Mepbl 3awmTtbl SPM MOryT ObiTh NpeAyCMOTPEHbI ANS 3aLUMThl 000PYI0BAHUA OT NEepeHanpPsXeHuin u
OT BO3AEiCTBUS 3MEKTPOMArHUTHLIX Monein. Ha pucyHke 2 npuBeaeHbl NpUMepbl Takux Mep 3awmTtol SPM
Kak CUCTEeMbl 3aLmThl OT MONHUKM LPS, cuctembl 3almTbl OT MarHUTHBIX MONIEN U CUCTEMBI COrNAcOBAHHbIX
YCTPOWCTB 3aLLUMTbl OT NEPEHanpsXKeHUN:

- Mepbl 3awWmTbl SPM, ANst KOTOPbLIX UCNOMb3YIOTCS NPOCTPAHCTBEHHBIE 3KPaHbl U CUCTEMbI COrnacoBaH-
HbIX YCTPOMCTB 3awuTel SPD, 3awmwaroT oT usnyvyaeMbiXx MarHUTHBLIX NOMEN U OT NepeHanpsXeHu, nepe-
JaBaeMblX NPOBOAHLIM NyTeM (CM. PUCYHOK 2a). KackaaHble NPOCTPAHCTBEHHbIE 3KPAHbLI U COrMacoBaHHbIe
ycTpoicTea 3awmTtbl SPD 0cnabnsaiT MarHUTHOE MOoNie U MOHWXKAIOT NepeHanpsXeHus Ao 6onee HWU3KOro
YPOBHS;

- Mepbl 3awmThl SPM, Anst KOTOPLIX MCNONb3YIOTCH NPOCTPAHCTBEHHBIN 3KPaH 30HbI LPZ 1 n ycTponcTea
3awuTbl SPD Ha Bxoge 30Hbl LPZ 1, 3awumuwiatotr o60pyoBaHue OT BO3AEWCTBUA MAarHUTHOTO NONS U OT nepe-
HanpsbkeHuin, nepeaasaemMbiX NPOBOAHBLIM NyTEM (CM. PUCYHOK 2b).

MpumevyaHue 1 — 3awmra MOXET ObiTb HEAOCTATOYHONW, €CIU MarHMTHOE NONE OCTaeTCA CITULLKOM BbICOKUM
(13-3a HM3KOW aPPeKTUBHOCTU 3KPaHUPOBaHUS 30HbI LPZ 1) unu ecnu amnnutyaa nepeHanpsKeHUsl OCTaeTCs CIULLIKOM
BLICOKOW (M3-32 BBICOKOrO YPOBHS 3alL1Tkl yCTpoicTBa 3awyuThl SPD W U3-3a MHAYKTUBHBIX BO3AENCTBUIA Ha NPOBOAHNKMN,
oTXoAfLLMe OT ycTpoWncTBa 3awuthl SPD).

- Mepbl 3awmTbl SPM, B KOTOPbIX NPUMEHSIOTCA 3KPAHUPOBAHHbLIE FIMHUW B COYMETAHMU C IKPAHUPO-
BaHHbIMM 060N0YKaMn 060pyAOBaHUSA, 3aLUMLLIAIOT OT HaBEAEHHbIX MarHUTHbIX NONEN. YCTPOWCTBA 3aLLUThI
SPD Ha Bxoae B 30HY LPZ 1 o6ecne4nBaloT 3aLmMTy OT NEPEHaNPSXKEHUI, NnepeaBaeMblX NPOBOAHLIM NyTEM
(cM. pUCYHOK 2C). [insi NOHMXXEHUSA YPOBHS ONACHOCTU (HA OAHY CTyNeHb OT 30HbI LPZ 0 a0 30HbI LPZ 2) Moxer
noTpeboBaTbLCA cneyuansHoe yCTPOUCTBO 3awmTtbl SPD (Hanpumep, ¢ AONONMHUTENBHBIMUA COMMacoOBaHHbLIMU
CTYNEHAMU BHYTPU HEr0) ANs AOCTUXEHUA AOCTAaTOYHO HU3KOTO HANpPsPKEHUS YPOBHA 3aLLMTHI;

- mepbl 3awmTbl SPM, ncnonb3yioLumue CUCTEMY COIMACcOBaHHbLIX YCTPOWCTB 3awmTbl SPD, npurogHs!
TONbKO ANS 3awuTbl 000PYyAOBAHUS, HE YYBCTBUTENBHOIO K BO3AEWCTBUIO MArHUTHBLIX MOMENR, MOCKOMbKY
ycTpoincTea 3awmtel SPD o6ecneunBatoT 3almTy TONLKO OT NepeHanpsbkeHun, nepeaaBaeMbiX NPOBOAHBIM
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nyTem (CM. pUCyHOK 2d). YMEHbLLEHUE ONacHOCTU NOBPEXAEHUS B pe3ynbTaTe nepeHanpsbkeHNn MOXET ObiTh
obecneYveHo 3a CHET COrnacoBaHMsA xapakTepuCcTUK NOCNea0BaTENbHO BKMIOYEHHbIX YCTPOWCTB 3amThl SPD.

MpumedvyaHune 2 — PelleHns, nokasaHHble Ha PUCYHKaX 2a — 2¢, 0coBeHHO peKoMeHAYHTCS AnA obopyfoBa-
HUSA, He COOTBETCTBYHOLLEro CTaHAapTaM Ha MNeKTPOMarHWTHY COBMECTUMOCTb NMPOAYKLMN.

MpumevyaHue 3—Cucrema 3almTtbl OT MOrHUM LPS, BeINonHeHHas B cooTBeTcTBUM ¢ MOK 62305-3, B KOTOpPO#
NCMomnb3yeTCs TONBKO YpaBHMBaHWE NOTEHLUANoB YCTPOUCTB 3aWwmThl SPD, He obecnednBaeT ahHEKTUBHYIO 3aLUUTy OT
MOBPEXAEHWNA YyBCTBUTENBLHOMO SIEKTPUYECKOro U SNeKTPOHHOro obopyaoBaHus. Ona noebileHns ee apdEKTUBHOCTU
Kak KOMMoHeHTa Mep 3awutel SPM cucteMa 3awmTbl OT MONHUM LPS MoxeT 6biTh yryulleHa 3a CHET YMEHbLUEHUS pas-
MepOB fYeeK CeTHaToro aKpaHa 1 Bbibopa COOTBETCTBYIOLLMX YCTPOWCTB 3awnTbl SPD.

4.3 30HbI 3alUTbI OT MOJTHUKM LPZ

B COOTBETCTBUM C ONACHOCTbIO MOPAXKEHMS MOSTHUEN ONPEAENSAOTCA CneayoLwue 30HbI 3aLnTbl OT MOTT-
Hun LPZ (cm. M3K 62305-1):

BHelwHWe 30HbI:

LPZ 0 30Ha, B KOTOPOW OMacCHOCTb CO34aEeTCH HE3aTyXaloWmnM NEKTPOMATrHUTHLIM NOSIEM, U BHYTPEH-
HWe CUCTEeMbl MOTYT ObITb NMOABEPrHYThl BO3AEHCTBUIO NOAHOIO UM YAaCTUHHOTO TOKA MOMHUK.

3oHa LPZ 0 nogpasaensercs Ha:

LPZ 0, 30Ha, B KOTOPOM CYLLECTBYET ONACHOCTb NPAMOro yaapa MOSIHUK U NOSHOMO 3NEeKTPOMAarHUTHO-
ro Nonsi MONHUW. BHYTpeHHWE CUCTEMBbI MOrYT ObiTb NOABEPrHYTHI NPOTEKAHMIO NOSIHOrO TOKa
MOIHUU.

LPZ 0g 30Ha, 3aluMLLIeHHas OT NPAMbIX YA4apoB MOSIHUU, HO B KOTOPOW €CTb 0NacHOCTb BO3HMKHOBEHUSA

MOMHOrO SNEKTPOMarHUTHOrO Nons. BHyTpeHHWe cucTembl MOryT ObITb NOABEPTHYTHI NPOTEKa-
HUIO YaCTUYHOIO TOKa MONHUK.

BHyTpeHHMUe 30HbI (3alUILEHHbIE OT NPAMbIX YAAPOB MOSTHUMK):

LPZ 1 30Ha, B KOTOPOM UMIMYIbCHbLIW TOK OFPAHUYMBAETCSA AENEHUEM TOKA U MPUMEHEHMEM pa3saenu-
TenbHbIX MHTEP(ENCOB U/UNKM YCTAHOBKON YCTPOWCTB 3awmTthl SPD Ha rpaHuue 30Hbl. Ocnabne-
HWEe 3NEKTPOMArHUTHOIO MOMS MOSHUM MOXET ObiTb AOCTUTHYTO NPU NOMOLLUY NPOCTPAHCTBEH-
HOro 3KPaHMPOBAHMSI.

LPZ2...n 30HbI, B KOTOPbIX UMIMYIbCHbINA TOK MOXET OblTb OrpaHMYeH eLle BonbLue AeneHnem Toka u npu-
MEHEHUEM pasaenuTENbHbIX MHTEPdIENCOB M/UNKU YCTAHOBKON AONOMHUTENbHbLIX YCTPOWCTB 3a-
wuTbl SPD Ha rpaHuue 30HbI. [InA AanbHenwero ocnabneHnsa aNeKTPOMarHUTHOrO NONA MOXeT
ObITb MCNONbL30BAHO AONONMHUTENBHOE 3KPAHMPOBAHUE.

30HbI 3awmTbLl OT MonHuKM LPZ obpasytorca 3a cyer npumeHeHnsa mep sawmtbl SPM, Hanpumep ycra-
HOBKWM CUCTEMbI COrMAaCcOBaHHbIX YCTPOUCTB 3aLmThl SPD n/unu MarHUTHOrO 3KpaHUPOBaHUS (CM. PUCYHOK 2).
OnpeaeneHue rpaHuL, COOTBETCTBYIOLLMX 30H 3aLUMTbI OT MOMHWUKM LPZ npon3sBoanTCcs B 3aBUCUMOCTU OT KO-
nuMyecTBa, TUNA U YPOBHSA CTOWKOCTU K MEpeHanPsKeHMAM 3awwmwaemMoro obopyaosanus. OHU MOTyT npea-
cTaBnATb coboi HebonblLUMEe NoKanbHbIE 30HbI (Hanpumep, 060n04ku 060pyA0BaHUA) Unu Oonblune 06beau-
HEHHblE 30HbI (HanNpuMep, uenblie 3aaHus) (CM. pUCyHok B.2).

Ecnu aBa OTAENbHbLIX COOPY>XEHUS COEAUHEHbI INEKTPUHECKUMU UM KOMMYHUKALIMOHHBIMU SIMHUAMU
unu ecnu TpedyeTcsl yMEHbLLUTL KONUYECTBO YCTPOWUCTB 3awmTbl SPD, MOXeT oka3arbcs HeoBXxoaMMbIM B3a-
MMHO€ COeAMHEHUE 30H 3almThbl OT MONHUM LPZ oaHoro nopsaaka (CM. pucyHok 3).
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MpnmeyaHne — Ha pucyHke 3a nokasaHbl fiBE 30HbI
3aWwmuTel OT MofHUM LPZ 1, coeguMHEHHble 3/1eKTpPuYecKkun-
MW Y KOMMYHUKaUWOHHbIMU KabenbHbIMU NnHUAMKU. Oco-
60ro BHUMaHuA TpebyeT cnyyai, korga ABe 30Hbl LPZ 1
npeacTaBnsaloT coboil OTAeNbHble COOPYXeHus C pas-
AeNbHbIMW cucTeMamMu 3a3eMsIeHUs, pPacrnooOXeHHble Ha
paccToAHMN LEeCATKOB WX COTEH MEeTpPOB ApYyr OT Apyra.
B aTOM cnyyae 60/blias YacTb TOKA MOSIHUM MOXET Npo-
TekaTb N0 He3alULWEHHbIM COEANHAOLWMM JIMHUAM.

O603HaueHus:

1b /2 — YacTuU4YHble TOKMU MOJSTHUN
PuncyHok 3a — CoepguHeHne AByx 30H LPZ 1

C MCNO/Ib30BaHMEM YCTPONCTB 3awntel SPD

PucyHok 3 — lMpumepsbl
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MpunmeyaHune — Ha pucyHke 3b nokasaHo, 4TO MNpo-
6n1eMa B3aMMHOr0 COeAMHEeHNA ABYX 30H 3awWnTbl OT MOJ-
HM LPZ 1 moxeT 6biTb pelleHa npu nomoLln MCnosb3o-
BaHWA 3KPaAHMPOBAaHHbIX Kabenen WM 3KpaHWPOBAHHbIX
KabenbHbIX KOPOOGOB, MPW YC/MOBUMU, 4YTO 3IKPAHbI CMOTYT
NPOBOAUTbL YACTUYHbIA TOK MOMHUW. YCTpOWCTBa 3aLinTbl
SPD moryT 6bITb UCK/IOYEHbI, €C/N NajeHne HanpsXxeHus
B 3KpaHe He 0YeHb BEsIVKO.

O603Ha4eHs:

/1,/2 — YacTW4YHble TOKWU MOJTHUN
PucyHok 3b — CoepguHeHne AByx 30H LPZ 1

C UCMofb30BaHNEM 3KpPaHMPOBaHHbIX Kabenei
WM 3KpaHMPOBaHHbIX KabesbHbIX KOPO6oB

A 30H 3alWuTbl OT MOMHUK LPZ



LPZ 2

Mpumeyanune — Ha pucyHke 3c nokasaHbl [Be 30HbI
3aWmnTbl OT MO/HUKM LPZ 2, coeiMHEHHbIE 3NeKTpUYecKn-
MW UM KOMMYHUKALMOHHBIMU KabenbHbIMU AnHUAMU. W3-
3a BO34elCTBMA Ha KabenbHble IMHUM YPOBHA OMacHOCTU
30HbI 3aLuTbl OT MOJSTHUN LPZ 1 Ha BXOAEe B KaKAyt 30HY
LPZ 2 TpebyeTcs ycTaHOBKa ycTpoicTBa 3awmTtbl SPD.

PucyHok 3c — CoeguHeHne [BYX 30H 3alluThbI
0T MOSTHUM LPZ 2 ¢ ncnosnb3oBaHnem ycTpolicTs
3awmnTel SPD

FTOCT P M3K 62305-4—2016

LPZ 2

MpnmeyaHne — Ha pucyHke 3d nokasaHo, 4TO Takoe
BO3JelicTBUE MOXET 6GbiTb MPeAOoTBPALLEHO U YCTPOCTBA
3awmnTbl SPD MOryT 6bITb UCK/IHOYEHbI, €Cnn 418 B3auM-
HOro coeguHeHNs ABYX 30H 3alWnTbl OT MOSHUM LPZ 2 uc-
Mo/b30BaHbl 3KPaHVPOBaHHbIE Kabenu uam aKkpaHupoBaH-
Hble Kopoba.

PucyHok 3d — CoepuHeHne AByX 30H 3awmTbl OT MOIHUA
LPZ 2 ¢ ncnonb3oBaHMeM aKpaHUpPOBaHHbIX kabenei
WIN 3KpaHNPOBaHHbIX KabesbHbIX KOpoboB

PucyHok 3, nuct 2

PacwunpeHne ofHON 30HbI 3alWUTbl OT MOAHUM LPZ B Apyryio 30HY 3awWuTbl OT MOAHUM LPZ mMoxeT no-
Hafo06uTbCA B CMeumnasnbHbIX CAyYasx WM MoOXeT 6biTb MCNOMb30BAHO ANA YMEHbLIEHWS 4Yucia ycTpolcTB

3aWnTbl OT NepeHanpsXeHuit (CM. pUCYHOK 4).

[eTanbHasa oueHKa 3/1eKTPOMarHMTHOW OKpyXatLleid cpegbl B 30HE 3alnTbl OT MOHUU LPZ npuBegeHa

B NpunoxeHunn A.
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LPZ 0

€8 @3D-

MpumevaHne — Ha pucyHke 4a nokasaHo 3paHuve,
nosyyarowee nutaHue ot TpaHcdopmaropa. Ecnm TpaHc-
dhopmartop pacnosioeH BHe 3[aHus, TO 3awuta npu no-
MOLUM YCTPOICTB 3awmtbl SPD TpebyeTcsa TOMbKO A5
HM3KOBO/IbTHBIX KabefbHbIX IMHUIA, BXOAALWMX B 34aHMeE.

PucyHok 4a — TpaHcchopmaTop pacnosioXeH BHE 34aHuUs
(B npegenax 30HblI LPZ 0)

©

MpumeyaHne — Ha pucyHke 4c nokasaHo, YTO 30HA
LPZ 2 nonyyaeT nuTaHWe MO 3/1EKTPUYECKON MM KOMMY-
HUKaALUMOHHON NnHUK. 3Ta NuHWA TpebyeT npuMeHeHus
[BYX COrnacoBaHHbIX YCTPOWCTB 3awuTbl SPD: ogHO Ha
rpanuue 3oH LPZ 0 n LPZ 1, gpyroe Ha rpaHuLle 30H 3a-
Wwntbl LPZ 11 LPZ 2.

PucyHok 4c — Heobxogumbl gBa cornacoBaHHbIX
ycTpoiicTBa 3awmTbl SPD — mexay 3oHamn 0/1
N Mexay 3oHamu 1/2

LPZ 0

©

Mpumevanune — Ecnu TpaHcopmaTop pacnosioxeH
BHYTPY 3[aHu1s1 1 He UMeEeT YCTPOoIcTB 3awmTbl SPD, ycTa-
HOBJIEHHbIX Ha CTOPOHE BbICOKOr0 HanpskeHus (NockKosb-
Ky 4aCTO COOCTBEHHUKY 3[aHNS He pa3peLLeHo NPYMeHATb
cpeacTBa 3alwMTbl HA CTOPOHE BbICOKOrO HanpshkKeHus),
Torga cnepyet UCMNOb30BaTh PeELUEHUE Mo PUCYHKY 4b. Ha
pucyHke 4b nokasaHo, 4To npobsiema MOXeT ObITb peLle-
Ha 3a cyeT paclmpeHus 3oHbl LPZ 0 B 30Hy LPZ 1, Ho npu
3TOM TpebyeTcs, uTobbl yCTpoicTBa 3awutbl SPD 6binu
YCTaHOB/IEHbI TO/IbKO HA CTOPOHE HWU3KOTO HarnpshKeHus.

PucyHok 4b — TpaHcchopmaTop pacnosioxeH BHYTpU
34aHusa (30Ha LPZ 0 pacwvpeHa BHYTpb 30HbI LPZ 1)

©

MpumevyaHne — Ha pucyHke 4d nokasaHo, YTO JIMHUA
MOXeT BXOAWUTb HEMnocpencTBEHHO B 30HY 3awuTtbl LPZ 2,
n TpebyeTcsa TO/IbKO OAHO YCTPOMCTBO 3awmuTbl SPD, ecnm
30Ha 3awmTbl LPZ 2 BxoguT B 30HY 3awutbl LPZ 1 c wuc-
No/Ib30BaHNEM 3KPAHMPOBAHHBIX Kabenemn nnm akpaHupo-
BaHHbIX KOpo60oB. OAHAKO MpW TaKoOW ycTaHOBKE YCTPOM-
cTBa 3awmtbl SPD ypoBeHb 3awmTtbl 30HbI LPZ 1 6yget
MOHWXXEH A0 YPOBHSA 3aluTbl 30HbI LPZ 2.

PucyHok 4d — HeobxoaMMo TO/IbKO OAHO YCTPOMCTBO
sawmTel SPD — mexay 3oHamun LPZ 0 n LPZ 2
(3oHa 3awynThl LPZ 2 BX0oAWT B 30HY 3awmTbl LPZ 1)

PucyHok 4 — TMpumMepbl pacluMpeHHbIX 30H 3aLmTbl OT MOJSTHUN
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4.4 OCHOBHbIe Mepbl 3aWwuTbl SPM

OCHOBHbIE Mepbl 3aLUTbl OT BO3AE€NCTBUIA SNEKTPOMAarHMTHbIX UMMYNbLCOB MONHUM LEMP Bkmoyaior
cnepyioLee:

- 3aseMneHune v ypaBHuBaHue NoTeHUuanoB (CM. pasaen 5)

Cucrema 3a3eMneHusi NpOBOAUT M paccenBaeT TOK MOSIHUM B 3eMne.

CeTb ypaBHUBAHUSI MOTEHLWANOB CBOAUT K MUHUMYMY PasHULY NOTEHLUANoB U ocnabnser MarHuTHoe
norne.

- MarHuTHOe 3KpaHupoBaHUe U TPAcCUPOBKA KabenbHbIX FIMHUIA (CM. pa3aen 6)

[pocTpaHCTBEHHOE 3KpaHUPOBaHWUE O0CnabnseT MarHUTHOE Mone BHYTPY 30HbI 3aWmTbl OT MONMHUK LPZ,
BO3HUKAIOLLEe OT NpsSMOro yaapa MOMHWUM B 34aHne unu BONU3M HEro, U NOHMXKAET BHYTPEHHWE nepeHanps-
YKEeHuUs.

OKpaHUpoBaHWe BHYTPEHHUX KabenbHbIX NMUHWIA, UCMONb30BaHUE SKPAHMPOBAHHLIX kKabenein unm akpa-
HUPOBaHHbIX KaOENnbHbLIX KOPOOOB CBOAUT K MUHUMYMY HABEAEHHbIE BHYTPEHHUE NEePEHANPSNKEHUS.

BbiGop Tpacc nNpoknaaku BHYTPEHHMX KAGenbHbIX NIMHUIA MOXET CBECTU K MUHUMYMY NAOLWAAL UHAYK-
TUBHBIX KOHTYPOB U YMEHbLUUTb BHYTPEHHUE NepeHanpsHKeHus.

NMpumedaHue 1 — lNpocTpaHCTBEHHOE 3KPaHUPOBaHUE, SKpPaHUPOBaHUE U BbIGOP Tpacc NPOKNaaku BHYTPEH-
HUX FIUHUIA MOTYT NPUMEHSATLCSH COBMECTHO MIW MO OTAENBHOCTY.

SKpaHUpPOBAHUE BHELLHUX NIMHUIA, BXOAALLMX B 34aHUE, YMEHbLUAET ONacHOCTb 3aHOCA NOTEeHLManos,
KOTOpPbIE MOTYT BO3/1€ICTBOBaTb HA BHYTPEHHUE CUCTEMDI.

- Cuctema cornacoBaHHbIX YCTPOUCTB 3awmTtbl SPD (cm. pasgen 7)

Cucrema cornacoBaHHbIX YCTPOUCTB 3awmutbl SPD orpaHuumBaet BO3aeMCTBUE NEpeHanps>KeHUn, Ha-
B€JEeHHbIX U3BHE U CO3[1aHHbIX BHYTPU COOPY>KEHUS.

- PaspgenutenbHble uHTepgencsl (cMm. pasaen 8)

PaspenutenbHble MHTEPAENCH OFPAaHMYMBAIOT BNUSIHUE HABEAEHHbLIX NEPEeHanPSHKEHUN Ha NUHUAX,
BXOAALUMX B 30HY 3aLLMTbI OT MOMHUK LPZ.

3asemMneHne U ypaBHUBaHWE MOTEHLMANOB AOMKHbI ObiTh 0becneyeHbl BCeraa, B 0COGEHHOCTU ypaB-
HWBaHME MOTEHLMATNOB BCEX MPOBOASALLMX KOMMYHUKALMIA B TOYKE MX BBOAA B 34aHME, HANPAMYIO UK NpU
MOMOLLM YCTPOMCTB 3awmTbl SPD.

Opyrne mepbl 3awwmutbl SPM MoryT GbiTb NPUMEHEHBI COBMECTHO UMK MO OTAENBHOCTH.

Cpeacrsa 1 yCTPOWCTBA, MCNOMb3yeMble npu obecneveHun mep 3awmtbl SPM, A0mkHbI BbIAEPXMBATh
9KCNyaTauMoHHbIE NPEeBbILIEHUSA BO3AEWCTBUI BHELLHENR Cpeabl, OXXMAaemble B MECTaxX UX YCTAHOBKM (Ha-
npuMep, TEMNepPaTypbl, BAXHOCTU, KOPPO3MOHHOTO COAEPKaHMA aTMOcdepbl, BUOpaLmm, a Takke Hanpshxe-
HWUS W TOKA).

BbiGop Hanbonee COOTBETCTBYIOLUX CpeacTB 3awuTel SPM gomkeH npou3BOAUTLCS HA OCHOBaHUM
OLIeHKM pucka B cootTBeTcTBUM ¢ MOK 62305-2 C y4eTOM TEXHUYECKUX U SKOHOMUYECKUX (PaKTOPOB.

MHdopMauus 0 npumeHeHnn mep sawmtbl SPM AN BHYTPEHHUX CUCTEM B CYLLECTBYIOLLMUX 34AHUAX
npueegeHa B NpunoxeHun B.

MpuMedaHune 2 — YpaBHUBaHME NOTEHLUMANOB, BLINMOMHAEMOE B LENAX 3aluThl OT MOSIHUM B COOTBETCTBUM C
M3K 62305-3, 3aLyuLLaeT TONbKO OT ONacHOro UCKpeHUsl. 3alluTa BHYTPEHHUX CUCTEM OT NepeHanpsxeHuin TpebyeT npu-
MEHEHUs CUCTEMBI COrnacoBaHHbIX YCTPOWCTB 3aLmThl SPD B COOTBETCTBUU C AaHHbLIM CTaHAApTOM.

MpumedaHune 3—bBonee nonHas uHpopMaLms o NpuMeHeHUn Mep 3awmutbl SPM npuseaera 8 MOK 60364-4-44.

5 3asemneHue n ypaBHuBaHue noteHuuanoB

5.1 O6wume Tpe6oBaHUA

CooTBeTCTBYIOLLIEE 3a3EMMEHNe U YpaBHUBaHME NOTeHUWanos obecneunBaeTcs KOMNEKCHOM cucre-
MOi 3a3eMneHusl, 00beanHALWEN (CM. PUCYHOK 5):

- 3a3emMnsoLLee yCTPOWCTBO (paccenBaloLlee TOK MOSIHUK B 3€MNeE) U

- CeTb ypaBHUBaAHUSA NOTEHLMANOB (MUHUMU3UPYIOLLYIO PA3HOCTb MOTEHLUANOB U 0CNabNAIoLLYI0 Mar-
HUTHOE none).
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CeTb ypaBHWBaHUA
noTeHuuanos

NN
N
N
N

N
N

N
N

N
N
N

N
N
N
N

N
2

3asemnsioLLee YCTPOACTBO

MpumevyaHne — Bce M306pa)KeHHble NPOBOAHUKU ABNAIOTCA IKBUNOTEHUUANbHO COeAUMHEHHbIMWU MeTannuve-
CKUMU HaCcTAMM KapKaca 3aaHus nmbo NPOBOAHUKAMU YPABHUBAHWA NOTEHLManoB. HekoTopble U3 HUX MOryT Taloke cny-
XUTb AN nepexsara, NposeAecHUA U pacCeuBaHNA Toka MOfTHUU B 3eMne.

PvcyHok 5 — Mpumep TpexmepHO CUCTEMBI 3a3EMIIEHUS, COCTOALLEN U3 CETU YPaBHUBAHUSI NOTEHLMANOB
1 3a3eMASIOLLEro YCTPOUCTBA, COEAUHEHHDBIX Mexay coboin

5.2 3azemnsouiee ycTpoucTBo

3asemnsioLlee yCTpOMNCTBO 34aHUS UK COOPYXXEHUA [OMKHO cooTeeTcTBOoBaTh MOK 62305-3.

B 30aHUAX U COOPYXKEHUSAX, B KOTOPbIX HAXOAATCA TOMbKO SMNEKTPUYECKUe CUCTEMbI, MOXET ObiTb Npu-
MEHEHO 3a3eMnsioliee YCTPOMCTBO TUNAa A, HO NPEANOYTUTENbHBIM ABMAETCA 3a3eMnsaiowee yCTpoONCTBO
TMna B. B 30aHUAX U COOPYXXEHUAX C ANEKTPOHHBIMUA CUCTEMaMU CReayeT BbINOMHATL 3a3eMnsioLLlee yCTpo-
cTBO TUMNna B.

KonbLeBoii 3a3eMnNsaioLLMii 3NeKTpos, NPONOXEHHbIA BOKPYr 3AaHUS UMW COOPYXEHUS, WU KONbLIEBOW
aneKkTpof, 3a6eTOHUPOBaHHbIA Mo NepUMeTpy dyHAaMEHTA, A0MKeH 6biTb 06beANHEH C KOHCTPYKUUAMK, 06-
pasyloWwumMin Noa 3aaHUEM MIU COOPY>KEHWEM U BOKPYT HEro CeTKy C LUarom siYerku, Kak npaeuno, 5 M. 3T1o
CYLECTBEHHO NoBblaeT 3p(PEKTUBHOCTb CUCTEMbI 3a3eMneHus. Ecnu apMnpoBaHHbIi GETOHHBIW non noa-
Bana o6pasyeT HaaeXXHO COeAUHEHHYIO CETKY, MPUCOSAMHEHHYIO K 3a3eMIAIoLLEeMY YCTPOCTBY, Kak NpaBuno,
yepes Kkaxable 5 M, TO 3TO TaKkKe ABNAETCS YAOBNETBOPUTENbHBLIM. [pUMep 3a3eMnAloLIero yCTponcTea, Bbl-
NOMHEHHOrO B BUAE CETKM, [N NPOMBILLIIEHHOMO 34aHus1 NoKasaH Ha pUCyHke 6.
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1 — 3paHuA ¢ 06LeaNHEHHON CETYATON apMaTypoi;
2 — KOMNOHHA BHYTPM LIeXa;

3 — oTpenbHO crosilee 060pyAOBaHmE;

4 — kabenbHble NOoTKN 1 kopoba.

PucyHok 6 — 3asemnsioLee ycTponcTBO Liexa, BbIMOMHEHHOE B BUAE CETKU

MoHWXeHUe pasHOCTM MOTEHLMANoB MeXay ABYMSl BHYTPEHHUMU CUCTEMAaMM, KOTOpbie B HEKOTOPbIX
crneumarnbHbIX Cry4asx MoryT GbiTb NPUCOeAUHEHb! K pa3HbIM CUCTEMAM 3a3eMI1IEHMUS, MOXKET OblTb BbIMNOMNHe-
HO creflyloLLMMM criocobamu:

- NOCPEACTBOM NMPOKNaAKU HECKONbKUX NapannerbHbIX NPOBOAHWKOB YpaBHUBaAHMS MOTEHUWUANoB Mo
TEM Xe TpaccaM, YTO W arieKTpudeckue kabenu, unm nNpoknagku kabenei B GETOHHbIX Grokax ¢ ceTyaToi
apmarypoii (Unv B MeTannuyeckux Tpybax, obecneumsaioLLx HeNpepbIBHOCTb 3NEKTPUYECKON Lienu B coeau-
HEHUsIX), NPUCOEANHEHHDbIX K 06eUM cUCTEMaM 3a3eMIeHUs;

- NOCPEACTBOM NMPUMEHEHWS 3KpaHNPOBAHHbIX KaGeneil ¢ akpaHamu [OCTaTOMHOTO NONepPEeYHOro ceye-
HUS, NPUCOEAUHEHHDBIX K OTAENbHLIM CUCTEMAM 3a3eMITEHNS HA KaXKaoM KOHLe.
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5.3 CeTb ypaBHMBaHUA NOTEHUUANOB

CeTb ypaBHUBaHUA NOTEHLUANOB C HU3KUM UMNEAAHCOM HeobxoauMa Ans nNpeaoTBpaLLUEHUs] BO3HUK-
HOBEHUA ONACHOW Pa3sHOCTU MOTEHLMANOB MeXay BCEMMW YacTsiMu 0O60pyAOBaHUsi BHYTPU BHYTPEHHEWN 30Hbl
3awuTel oT MonHuM LPZ. KpoMe TOro, Takasi CETb YPaBHUBAHUSI NOTEHLMANOB Takke 0CNabnsaer MarHuTHoe
none (CM. Npunoxenue A).

3T0 MOXET ObITb peann3oBaHoO 3a CHET MPUMEHEHUSI AYENCTON CETU YPaBHUBAHUA NOTEHLUMANOB, 00b-
€MHAIOLLEN NPOBOASLLME YaCTU COOPY>KEHUS U BHYTPEHHUX CUCTEM, U NPUCOEAUHEHNSA K CETU YPaBHUBAHUS
NOTEeHUManos, HeNoCpPeACTBEHHO UNKU Yepe3 COOTBETCTBYIOLUME YCTPOWCTBA 3aluUTbl OT NEepeHanpsXeHui
SPD, BCex MeTannuyeckux 4Yacten unu NpoBoAAWMX KOMMYHMKALUMI HA TPaHULE KaXXAoW 30HbI 3almThbl OT
MOnHun LPZ.

CeTb ypaBHUBAHUSA NOTEHUMANOB MOXET ObITb BLINOMHEHA KaK TPEXMEPHasA CTPYKTypa B BUAE CETKM C
TUNOBOW LUMPUHON SHENKU 5 M (CM. PUCYHOK 5). 3TO Tpebyer MHOXECTBEHHBIX B3AUMHbLIX COEAUHEHUN Me-
TannU4Yeckux Yacten BHYTPU U CHAPYXXM COOPYXEHUA (Takux Kak apMaTypa ene3ofeToHa, Hanpasnsaowme
nuTOoB, KPAHOBbIE PENbChl, METANNUYECKUEe KPOBNM, METaNMYeCckue paMbl OKOH M ABepeii, MeTannuyeckue
obpamMneHust Nonos, TPyObl KOMMYHUKaUWI U kabenbHble NOTKM  Kopo06a). LLIHBI ypaBHUBaHUA NOTEHUMANOB
(Hanpumep, KornbLEBble WWHbLI YPaBHMBAHUA NOTEHUUANOB, HECKOMBLKO LUMH YPaBHUBAHMA NOTEHUMANOB Ha
pPa3snUYHbIX YPOBHAX COOPYXEHUS), a Takke MarHUTHblE 3KpaHbl 30H 3aLmMTbl OT MOMNHUKN LPZ aomiHbl ObiTb
00beaMHEHBI TAKUM e CnocoboM.

MpumMepsbl CeTn ypaBHUBAHUA NOTEHUMANOB NPUBEAEHbI HA PUCYHKaX 7 n 8.
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O603HayeHus:

1 — NPOBOAHWUK MONHUENPNEMHMKA;

2 — meTannmyeckoe NoKpbITME Nnapanera KpbILww;

3 — cTanbHbIe apMaTypHble CTEPXHMU;

4 — NPOBOAHMUKMN CETKU, HANOXEHHOW Ha apMaTypy;

5 — coeAMHeHWs1 NPOBOAHUKOB CETKM;

6 — npucoeauHeHUs BHYTPEHHMX LUNH YPaBHUBAHUA NOTEHLMANOB;

7 — coeANHeHne, BbINONHEHHOE NPYU NOMOLLM CBapKKU UITN 32XKUM;

8 — NPOM3BONbHOE COEANHEHUE;

9 — cTranbHas apmarypa B 6eToHe (C HanoXeHHbIMU NPOBOAHUKAMU CETKY);
10 — KonbLEBOW 3a3eMNsAIOLLMIA aNeKTPOA (€CNN UMeeTCs);
11 — hyHAAMEHTHBIN 3a3eMNAIOLLWIA SNEKTPOa,;

a — TUNOBOE PacCTOsHUE 5 M AJIA HaNOXXeHHbIX MPOBOLHNKOB CETKH;

b — TnoBsoe paccTosHue 1 M ANnA cCoejuHEHNA NPOBOAHMKOB apMaTYPHOI CETKM.

PucyHok 7 — Ucnonb3oBaHWe CTePXHEN apMaTypbl 34aHUA A8 ypasHUBaHUA NOTEHLMASOB
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7 |4

O603HaveHus:

1 — anekTpuyeckoe cunosoe o6opyAoBaHUE,

2 — craneHas 6anka;

3 — meTannuueckoe NokpbiTMe dacaga;

4 — NpUCoeaNHEHNE K CETN YyPABHNBAHNSA NOTEHLMAOE;

5 — aneKkTpuyeckoe UM aANeKTpoHHoe 060pyaoBaHue;

6 — LLMHA YpaBHUBAHUS1 NOTEHLIMANOB;

7 — cranbHasn apmartypa B 6eToHe (C HaNnoXEeHHbIMU NPOBOAHUKAMU APMATYPHOI CEeTKK);
8 — cbyHaaMEHTHbBIN 3a3eMNAIOLLMIA ANEKTPOA;

9 — obLyan TouKa BBOAA ANA Pa3NNYHBIX KOMMYHUKALWA.

PucyHok 8 — YpaBHnBaHue noteHuMarnos B 34aHMK CO CTarnbHOW apmaTypon
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OTKpbIThie NPOBOAALLME YaCTU (HanpuMmep, WwKadbl, 0OOMNOUKM, CTOMKM) M 3alMTHLIA npoBogHuK (PE)
BHYTPEHHUX CUCTEM AOMKHbI ObiTb NPUCOSAUHEHbI K CETU YPAaBHUBAHUSI NOTEHLMANoB B COOTBETCTBUM CO
cnefyoLLMMN CXeMaMn CoeAUHEHWA (CM. pUCYHOK 9).

PaamanbHoe coeguHenue S (3Besna) CoenuHenue B Buae cetku M

OcHoeHoe @
coefuHeHue _ _
MpucoeauHeHme l: || ||

K CEeTn

ypaBHUBaHUSA @
noTeHUManoe l: — _

ERP

OGo3Ha4YeHwns:

s — CETb YPABHWUBAHUS NOTEHLWANOB;
— NPOBOAHWK YPABHUBAHUA NOTEHLMANOB;
[] —obopyaceatne;
@ — TOMKA IKBUNOTEHLMANBHOMO COSAMHEHMS C CETbIO YpaBHMBaHMA NOTEHLIWANOB,;
ERP — TOouKa 3TaNOHHOIO 3a3eMIeHNs;
Sg — papuansHoe coeuHeHmne (3eesaa), obLeguHeHHoe obLweit Toukoit sBe3aLI;
M,; — coeguHeHne B BUAE CETKM, 06beMHEHHOE CETKOIA.

PucyHok 9 — Cnoco6bl npucoeauHeHUs NPOBOASALLMX YacTeid BHYTPEHHUX CUCTEM
K CETU ypaBHMBaHWA NOTEHLUANOB

Ecnv npuMeHeHO paauanbHoe coeamHeHune (S-3se3aa), BCe OTKpbITbie MPOBOASLLME YacTu (Hanpumep,
wkadbl, 060NoYKKU, CTOMKM) BHYTPEHHMX CUCTEM AOMKHBI ObITb OTAENEHbl OT cUCTEMBI 3a3eMneHus. Ipynna
paavanbHo (S) coeamHeHHOro obopyaoBaHua AomkHa BbiTb NpucoegMHeHa K CUCTEME 3a3EMITEHUST TOMbKO
OAHOW LUMHOW YpaBHUBAHUS MOTEHLMAIIOB, KOTOpas SIBMAETCA 3TaNOHHOA ToOYKoW 3asemneHus (ERP) B 06b-
€AVHsIoLLEeR cxeme coefuHeHus Sq. MNpu paguanbHOM COSAVHEHUM LieNi BCEX OTAENbHBIX aneKTponpueMHu-
KOB AOMXKHbI BbITb NponoxeHsbl napannenbHO NPOBOAHUKAM YpaBHUBAHMA MOTEHLMANOB, B HENOCPENCTBEH-
HoW OnNU3OCTU OT HUX, oBecneunsas paguarnbHoe coeaquHEHUe OIS UCKIIoYeHUs 0Opa30BaHust MHAYKTMBHbIX
KoHTypoB. CoeanHeHWe 3Be3A0i MOXET ObiTk NPUMEHEHO TaMm, rae BHYTPEHHUE CUCTEMbl PacnofioKeHLl B
OTHOCHUTENbHO HEBOMbLUKMX 30HAX N BCE LIENK BXOAAT B 30HY TONbKO B OAHOWM TOMKE.

Ecnv npumeHeHo sueucToe coequHeHue M (B Buae ceTku), BCe OTKPbITbie NPOBOASLLME YacTy (Hanpu-
Mep, LWKadbl, 060M04KM, CTONKN) BHYTPEHHUX CMCTEM HE [oMmKHbl ObiTb OTAEMNEHLI OT CUCTEMbI 3a3EMIIEHUS,
HO AOMKHbI BbiTh NpUCOEAMHEHbI K HEW NPU NOMOLUM MHOXKECTBA TOMEK YPaBHMBAHWUA NOTEHUWANoB B 06b-
€AWHEeHHOM coefiuHeHun M,,. CoenvHeHve B Buae ceTku M sIBNSAETCA NPeAnOYTUTENBHLIM ANsl BHYTPEHHUX
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CUCTEM, PacnONOXeHHbIX B OTHOCUTENbHO BOMNbLUMX 30HAX 3aLUUTLI OT MOMHUK I MO BCEMY 3AaHMI0, KOraa
MeXAy OTAenbHbIMU eauHULamiu o6opy[0BaHNUA NPONOXEHO GONbLUOE KONUYECTBO Lienei U Koraa Lienu Bxo-
AT B 34aHWE B HECKOMbKUX TOUKAX.

B cnoxHbIX cuctemMax npevmyLlectsa 06oux BUAOB COeAUHEHMI (coeamHeHune B Buae cetku M un co-
envHenve B Buae 38e3abl S) MoryT GbiTb 0GbeauHeHb, Kak nokasaHo Ha pucyHke 10, B coeauHenumn 1 (Sg
obbeamHeHo ¢ M) unmn B coegutennm 2 (Mg obbeanHeHo ¢ My,).

CoepuHenue 1 CoeauHeHue 2

MpucoeanHeHne
K ceTu
ypaBHUBaHUA
noTteHUuanos

O6o3HaueHus:
e — CETb YPaBHMBAHNs NOTEHLIMANOB;
————— — [IPOBOAHUK YPABHUBAHUS NOTEHLUANOE;
[__] — obopyaosatue;
@ — TOuKa 3KBUMOTEHLMANLHOTO COBAMHEHNS C CETLIO YPABHUBAHNSA NOTEHLMATOE;
ERP — TOuKa aTanoHHOIo 3a3emneHus;
Sg — paguanbHoe coegnHeHmne (3Be3sa), obbeanHeHHoe obLyei ToUKoii 3Be3gbl;
M,, — coeauHeHune B BUAE CeTku, 06LEAUHEHHOE CETKOM;
Mg — coeauHeHue B BUAE CETKM, OOBEANHEHHOE TOUKON 3BE3AbI.

PucyHok 10 — KombuHaumm cnoco6oB npucoeauHeHust NpoBoAsiLLUX YacTelt BHYTPEHHUX CUCTEM
K CETU ypaBHMBAHWUS NOTEHLUANOB

5.4 LLnHb! ypaBHUBaHMSA NOTEHUUaNoOB

LUnHbI ypaBHMBaHMSA NOTEHLMANOB AOMKHbI ObITb YCTAHOBMNEHLI ANSA SKBUNOTEHUMANBHOrO COEAMHEHUS:

- BCEX NMPOBOASALLMX CETEW, BXOASALLMX B 30HY 3aLLMTbI OT MOMHUUA LPZ (Hanpamyio nnm Yepes CooTBET-
CTBYHOLUUE yCTpoicTBa 3awmTbl SPD);

- 3alyWTHOro 3asemnsiowero nposogHuka PE;

- METannMyecknx Yactei BHyTPEHHUX cucTem (Hanpumep, Lwkados, oGonoyek, CToekK);

- MarHuTHbIX 3KPaHOB 30HbI 3aLUMTLI OT MOnHuKU LPZ no nepudepum n BHYTPU COOPYKEHUS.

[ns ahheKkTUBHOro ypaBHUBAHUS NOTEHLMANOB BAXKHLIMUA ABMSAIOTCA Creayowme npasuna yCTaHoBKY:

- OCHOBOW ONsi BCEX CPEACTB YPaBHMBAHNSA NOTEHUMANOB ABMSETCA HU3KMIA UMNeAaHC CETU ypaBHuBa-
HWUSA NOTEHUManos;
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- LUMHbI YpaBHUBAHMA NOTEHLMANOB AOMKHbI ObiTh COEAUHEHBI C CUCTEMOWN 3a3E€MMEHNA BO3MOXHbBIM
KpaTyamwmm nyTem;

- marepuan u pasmepsl LUMH YpaBHUBAHUA NOTEHLMANOB U NPUCOEANHSAIOLLMX NPOBOAHUKOB YPaBHNUBA-
HUS NOTEHUManoB AOMKHbI COOTBETCTBOBATHL 5.6;

- ycrpoiictea 3awmTbl SPD gomkHbl 6bITh YCTaHOBMNEHbI Takum 06pasom, YTobbl ANUHA NPOBOAHUKOB,
coeauHALWKUX yeTporcTBa 3awmTel SPD ¢ wmMHamu ypaBHUBaHUA NOTEHUMANOB TaK Xe, Kak U ¢ NpoBOAHU-
Kamu, HaxoA4ALWMMUCA Noa HanpsxeHneM, Obina kpartyanwen, ceoaa K MUHUMYMY UHAYKTUBHOE najeHne Ha-
NPsKEeHs;

- Ha 3alMLLEHHON CTOPOHE Lenu (3a ycTpoMcTBOM 3awwutel SPD) B3auMHOE WHAOYKTUBHOE BIUAHUWE
JOIKHO ObITb CBEAEHO K MMHUMYMY 3@ CHET YMEHbLUEHUSA NNOLaAM KOHTYPa UK UCMONb30BAHUS 9KPaHNPO-
BaHHbIX Kabenemn unm aKkpaHMpPoBaHHbIX KabenbHbIX KOPOGOB.

5.5 YpaBHMBaHUE NOTEHLMANOB Ha rpaHuLe 30HbI 3alWKUTbl OT MONHUKN LPZ

Tam, rae rpaHuubl 30HbI 3aWuTbl OT MOMHUKU LPZ onpeaeneHsbl, ypaBHMBaHME NOTEHUMANOB AOMKHO
ObITb NPEAYCMOTPEHO ANS BCEX METanNMYECKUX YacTen u KOMMYHMKaUMIn (Hanpumep, MeTannmmyeckux Tpyo,
CUIOBbIX UMM KOMMYHUKALIMOHHbIX kKabeneii), nepecekatoyx rpaHnLy 30Hbl 3aLmTbl OT MOnHuM LPZ.

MpumMedaHne — YpaBHuBaHNE NOTEHLMANOB KOMMYHUKaLMiA, BXOAALLMX B 30HY LPZ 1, ormkHo 6biTb 0bcyxae-
HO C y4acTueM npefcTaBuTeNeil COOTBETCTBYIOLUX UHXEHEPHLIX CETEN (Hanpumep, aneKTPUYeCKUX CUNOBLIX CETed Unu
TENeKOMMYHWKaLMOHHBIX CETe) B CBA3N C BO3ZMOXHOCTBIO KOH(PIUKTHBIX TpeboBaHuid.

YpaBHMBaHWe MOTEHUMANOB AOMMKHO ObITh BLIMOMHEHO MPWU NOMOLLM LUMH YPABHUMBAHUS NOTEHLUMANOB,
KOTOpbIE CreayeT yCTaHaBNMBAaTh Kak MOXHO OnumKe K TOUKEe BBOAA HA rPaHULIE 30HbI 3aLLUThbI OT MOSTHUM.

Tam rge 970 BO3MOXHO, KOMMYHUKaUUU JOMKHbI BXOAUTbL B 30HY 3aLUMThl OT MOSTHUM B OAHOM U TOM Xe
MECTE U AOMKHbI ObITb MOAKIOYEHbI K OAHON U TOW € LUIMHE YPaBHUBAHUA NOTEHUMAanoB. Ecnu kOMMyHuka-
UMM BXOAAT B 30HY LPZ B pa3sHbix MECTax, kaxaas NuHUs AoMmkHa ObiTb NOAKNIOYMEHA K CBOEN LUUHE YPaBHU-
BaHUS MOTEHLMAnNoB, KOTOpPble JOIKHbI ObITb COEAMHEHBI Mexay cobon. [na aToro pekomeHayeTcs npuco-
eMHATb UX K KONbLEBOW LUMHE YPaBHUBAHUSA NOTEHUMANOoB (KONbLEBOMY NPOBOAHUKY).

MoaknioveHne K LWIMHAM ypaBHWBAHMA MOTEHLMANOB Ha BBOAE B 30HY 3awutbl OT MonHuu LPZ Bxo-
OALMX NUHUIA, MOAKIIOYEHHBIX K BHYTPEHHUM CUCTEMaM BHYTPU 30HbI, BCEraa CneayeT BbiMONHATL yepes
ycrpovictea 3awutbl SPD. Mpu coeguHEHNN UK pacLUMPEeHUN 30H 3aLLUMTbl OT MONHUKM LPZ Konu4ecTBo Tpe-
GyeMmbIx YCTPOMCTB 3auTbl SPD MOXET ObiTb YMEHbLLEHO.

SkpaHupoBaHHble kabenu unu Metannuyeckue kopoba, obecneunBaroe HENPEPLIBHOCTb JMEKTPU-
YEeCKOW Lenu U NpUCoeAUHEHHbIE K CETU YPaBHUBAHUSA NOTEHLMANOB HA rPAHMLE KAKAOW 30HbI 3alUTbl OT
MonHun LPZ, moryT 6biTb MCNONb30BaHbI ANsi 06beAUHEHNS HECKONbKMX 30H 3aLUMThbl OT MOMHUKM LPZ oaHoro
nopsiaka B ogHy o6LLYI0 30HY NGO ANA paclUMpPeHUs 30HbI 3aLuTbl OT MONHUKM LPZ fo crnieayioLleit rpaHuubl.

5.6 MaTepuan u pasMepbl NPOBOAHUKOB Lienei ypaBHUBAHUA NOTEHUUANIOB

Martepuan, pasMepsbl 1 YyCroBUsA NpUMEHeHUs 40mMKHbl cooTBeTcTBOBaTbL MOK 62305-3. MUHUManbHble
nonepeYHble CEYEeHUs MPOBOAHMKOB YPABHUBAHMA NOTEHLUMANOB A0SKHbI COOTBETCTBOBATL Tabnuue 1, npu-
BEAEHHOW HIKE.

Pa3mepbl 3axMMOB AOIMKHbI COOTBETCTBOBATL 3HAYEHMSIM TOKOB MOFTHUM B COOTBETCTBUU C YPOBHEM
3awuTel oT MonHum LPL (cm. MOK 62305-1) u ycnoBusaM AeneHusi Toka B napannenbHbix uenax (cM. MOK
62305-3).

Bbi6op ycTpoincTts 3awmTel SPD cneagyet npow3BoauTb B COOTBETCTBUM C pasgeriom 7.
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Tabnuya 1 — MuHUManbHbIE NONEPEYHbLIE CeYEHUS NPOBOAHNKOB ypaBHUBaHUA NoTeHUManoB

HasHayeHue NpoBOAHWKOB YpaBHUBaHWUA NOTEHLMaNoB Martepuan? nonepeque
P P H P ceveHue?, mw?
LLMHEI ypaBHWBaHWA NoTeHUManos (MeAb, cTank ¢ MEAHLIM MOKPLITUEM UMK Cu Fe 50
OLMHKOBaHHasi cTanb) '
MpoBOAHMKM, NPUCOEANHSIOLLWE LUKWHBI YPaBHUBaHUS NOTEHLWMaNoB K cucteme Cu 16
3a3eMMEeHNs UNK K APYruM LUMHaAM ypaBHUBaHUA NOTeHUManos (nposogsiiue Al 25
MOMHbIA TOK MOSTHUM UMK €ro 3HaYUTENbHYIO YacThb) Fe 50
MpoBOAHMKM, NPUCOELWHSAIOLLME NPOBOASALLME YaCTWU BHYTPEHHUX YCTAHOBOK K Cu 6
LIMHaM ypaBHUBAHUA NOTEHLManoB (NpoBoasALLME YacTb TOKa MOMHWUK) Al 10
Fe 16
3asemMnsolwmne npoBOAHUKA YCTPOWCTB 3awuThl | Knacc | 16
SPD (npoBoasilyue nccmeM TOK MOJTHUU UIU €ro | Kknace | c 6
3HaYMTENbBHYO YacTb u
Y ) Knace Il 1
Jpyrue SPDY 1

a MpOBOAHWKN W3 LpYroro MaTepuana AOMKHbl UMETb MOMNepeYHoe CeMeHne, rapaHTupylollee SKBUBarieHTHOE
COMpOTUBIIEHME.

b B HeKOTOpLIX CTpaHax MOryT BbITb MPUMEHEHB! MEHbLLIME pa3Mephl NPOBOAHUKOB MPY YCHOBUM, YTO OHU OTBE-
YaroT TEPMUYECKUM U MexaHu4eckuM TpeboBaHusaM — cM. npunoxeHue D MOK 62305-1:2010.

¢ Oinsa ycTpoicTs 3awutel SPD, ncnonb3yemsiX B CUOBLIX yCTaHOBKaX, A0NOMHUTeNbHas MHdopMauumsa Ans npo-
BOAHMWKOB coeanHeHun npusegeHa B MOK 60364-5-53 1 MOK 61643-12.

d [lpyrue ycTpoiicTea salnThl SPD 0THOCATCS K yCTpoicTBaM 3aluThl SPD, NpUMeHsIeMbIM B TerleKOMMYHUKa-
LIMOHHBIX W CUrHarnm3aunMoHHbIX cucTemax.

6 MarHuTHOe 3KpaHupoBaHMe U BbIOOP Tpacc KabenbHbIX JIMHUNA

6.1 OOwue TpedboBaHUA

MarHuTHOE 3KpaHMPOBaHWE MOXET OCNabnATb AMEKTPOMArHUTHOE NOMe M NMOHWXaTb 3HA4YEeHWEe HaBe-
[AEHHbIX NepeHanpsbkeHUin BHYTPU coopyxeHusi. Bbibop cOOTBETCTBYIOLMX TPACC BHYTPEHHUX LENEN MOXET
TaKke MUHUMU3MPOBATb aMNNMTYAY HaBeAEHHbIX BHYTPEHHUX nepeHanpshxkeHun. Obe atu Mepbl 3PP EKTUBHO
YMEHbLLAKT KONUYECTBO MOBPEXAEHUIA BO BHYTPEHHUX CUCTEMAX.

6.2 MNMpocTpaHCTBEHHOE 3KpaHMpOBaHUe

MpPOCTPaHCTBEHHbIE 3KpaHbI OMPeaensioT 3alUMLLeHHble 30Hbl, KOTOpPbIE MOTYT OXBaTblBaTb BCE CO-
OpY>KEHWe, ero 4acTb, OAHO MOMeELLEeHWe WUNu Tonbko 06ONoYKy 060pyaOBaHUA. OTW 3KpaHbl MOTYT ObiTb
CETYaTLIMU UMM CNMOLUHBIMW METAMNMUYECKUMU SKPaHAMM UMM MOTYT BKMIOYATb 4aCTU CAMOTO COOPYXKEHUS
(cm. MO3K 62305-3).

MpoCTPaHCTBEHHbIE 3KPaHbI LienecoobpasHbl TaMm, rae NPeanoYTUTENbHA 3aLlmMTa ONPeaenNeHHON 30HbI
3aHUA BMECTO HECKONMbKMX OTAENbHbIX eAUHUL 060pya0BaHKUA. MPOCTPaHCTBEHHbIE 3KpaHbI CrieAyeT Npeay-
cMaTpuBaTh Ha paHHel CTaanu NPOEKTUPOBAHWS HOBOTO 34aHWA UMW HOBOI BHYTPEHHEN cuctembl. Mepeoc-
HalLeHMEe CYLLECTBYIOLLMX YCTAHOBOK MOXKET NMPMBECTM K GONee BbICOKOH CTOMMOCTM M K GOMbLUMM TEXHUYE-
CKUM TPYAHOCTSM.

6.3 dkpaHMpoBaHue KabenbHbIX IMHUA BHYTPU 30aHUA

SKpaHMpoBaHME MOXET ObITb OFPaHUYEHO TONMbKO 3KPaHMPOBaHUEM kabGenen u obopyaoBaHus, nogne-
»Kallero sawurte. [ns 9TON Lenu MCrnosnb3yloTcA MeTanmyeckme aKkpaHbl kabenei, 3akpbiTble MeTanmyeckme
kabenbHble kopoba u meTannuyeckue o60noyku o6opyaoBaHuSA.

6.4 BbI6Op Tpacc KaGenbHbIX NMUHUA BHYTPU 30aHUSA

Bbi6Op COOTBETCTBYIOLMX TPACC BHYTPEHHWUX NMUHWIA YMEHbLUAET MNoLWanb WHAYKTUBHBLIX KOHTYPOB U
BO3MOXXHOCTb BO3HUKHOBEHMWS NEPEHANPSKEHUI BHYTPU COOPYXeHUS. MnoLwaab KOHTypa MOXET GblTh YMEHb-
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LLeHa 3a cYeT npoknaaku kabenen BOnu3n 3a3eMneHHbIX YacTel 3gaHnst U/unm 3a c4eT COBMECTHOM Npoknaa-
KW SMEKTPUYECKMX U KOMMYHUKALMOHHBIX LiENei.

Il puMedaHne — Ansa uckmnoueHnsa NoMex MOXET noHagobuTecs HeKoTopoe pacCToAHUe Mexay CUNOBbLIMU U
He3KpaHUpoBaHHLIMU KOMMYHUKaLUNOHHBIMU KabenbHbIMW NIMHUAMM.

6.5 dkpaHUpoBaHUE BHEWHUX KaberibHbIX JIMHUN

3KpaHMpPOBaHWE BHELUHUX NIMHMIA, BXOAALLMX B 34aHUE, BKOYaET B cebA aKkpaHbl kabenen, 3akpbiThlie
MeTannuyeckne kabenbHble KOpoba n 6eTOHHbIE KabenbHble KaHamnbl C COEAUHEHHON CTanbHON apMaTypon.
SKpaHMpOBaHUE BHELUHUX MUHUIA MOME3HO, HO 3a4acTylo 3TO HE OTHOCUTCS K OTBETCTBEHHOCTU MU, NPOEK-
TUPYOLWMX Mepbl 3almTbl SPM (nockonbKy COOCTBEHHUKOM BHELLHUX NMUHWUKA OObIYHO SBMNSIETCSI KOMMAHWUS,
oTBevalLLas 3a paboTy ceTn).

6.6 MaTepuan u pasmepbl MarHUTHbIX 3KPaHOB

Ha rpanuue 30H 3awwmthbl OT MonHun LPZ 0, n LPZ 1 matepuans! n pasmepbl MarHUTHbLIX 9KpaHOB (Ha-
NpUMep, NPOCTPAHCTBEHHLIE 3KPaHbI B BUJE CETKU, KabernbHble 9KpaHbl U 06004k 060pya0BaHUS) JOSKHBI
coorBercTBoBaTh TpebosaHnam M3K 62305-3 kK npoBOgHMKAM MOSTHUENPUEMHMKOB WU/MAN TOKOOTBOAOB. B
YaCTHOCTU:

- MUHMMAarbHasi TOMLUMHA NTMCTOBLIX METANNMYECKUX YACTEN, MeTannMyecknx kopobos, Tpyd u kabenb-
HbIX 9KpPaHOB A0MKHA COOTBETCTBOBATL Tabnuue 3 MOK 62305-3:2010;

- pacnonoxeHue NPOCTPaHCTBEHHbLIX 9KPAHOB, BbIMOMHEHHLIX B BUAE CETKU, U MUHUMAanNbHOE nonepey-
HOE CeYyeHue NPOBOAHUKOB, COEAUHSIOLLMX OTAENbHbIE YACTW 3KPaHa, AOIMKHLI COOTBETCTBOBATL Tabnuue 6
M3K 62305-3:2010.

COOTBETCTBME Pa3MepOB MAarHUTHbIX 3KPAHOB, HE MPEAHAa3HAYEHHbIX ANS NPOBEAEHUS TOKa MOSHUK,
AaHHbIM Tabnmubl 3 u Tabnmubl 6 MOK 62305-3:2010 He TpebyeTtca:

- Ha rpaHuue 30H LPZ 1/2 unu Bbiwe, npu ycrnosum cobnogeHns pacCToaHUS pasgeneHnsa s mexay
MarHMTHbIMW 3KpaHamMu n CUCTEMON 3aLumThbl OT MOnHMK LPS (oM. n. 6.3 MOK 62305-3:2010);

- Ha rpaHuue mobon 30HbI LPZ, ecnn umcno onacHbix cobbimuin N n3-3a yaapos MOJSIHUM B 3aHue
Np < 0,01 B roa 1 UM MOXHO NpeHeGpeYb.

7 Cuctema cornacoBaHHbIX yCTponcTB 3awmutbl SPD

3awmra BHYTPEHHUX CUCTEM OT MepeHanpshHkeHui TpebyeT CUCTEMHOrO noaxoAa K CoCTaBy COrnaco-
BaHHbIX YCTPOWCTB 3awyuTbl SPD kak Ans cMnoBbIX, Tak U ANs KOMMYHUKALMOHHBIX NUHWIA. MpaBuna Bbibopa
U YCTAHOBKM CUCTEMbI COrMacOBaHHbIX YCTPOWCTB 3awwmTel SPD aHanormyHel Ana o6oux cnyvaeB (CM. nNpu-
noxexue C).

Mpu npuMmeHeHun mep 3awmtbl SPM B crniyyae Gonee 0AHON 30HbI 3alWmMTbl OT MOnHUKM LPZ (LPZ 1,
LPZ 2 u Bbiwe) ycTpoiicTea 3awnTbl SPD A0mkHbl ObiTh pa3MeLleHbl HA BBOAE KabGenbHbIX IMHUIA B KaXAYI0
30HY 3aWuTbl OT MOSNHUK LPZ (CM. pUCYHOK 2).

MNpu npumeHeHnn mep 3awmtbl SPM TONbKO ANg 04HON 30HbI 3aLWMThl OT MOSIHUK LPZ 1 yCcTponcTBO 3a-
wnThl SPD A0MKHO BbITb YCTAHOBMNEHO, MO KpalHen Mepe, Ha BBOAE NUHUM B 30HY 3aLUMUTbl OT MOMNHMK LPZ 1.

B o6oux cnyyasix npu 60MbLIOM PacCTOAHUM MeEXIYy MECTOM YCTAHOBKM YCTPOWCTBA 3awmTbl SPD u
3awmuaeMbiM 060pyaoBaHMeM MOryT NOTPeboBaTLCS AONONHUTENbHbIE YCTPOcTBa 3awuTtbl SPD (npuno-
xeHue C).

TpeGoBaHUS K UCNbITAHUIO YCTPOWCTB 3awwmTbl SPD AOMKHBI COOTBETCTBOBAT:!

- M3K 61643-1 onsa cMNOBbIX CUCTEM,

- MOK 61643-21 ana cuctem TENEKOMMYHMKaUUU U CUTHanNM3aumm.

MHopmayma no sbIBOpy M yCTAHOBKE CUCTEM COMMacoOBaHHLIX YCTPONCTB 3awmTel SPD npuBegeHa B
npunoxexHun C. Bolbop M ycTraHOBKa CUCTEMbI COMMacoBaHHbIX YCTPOWCTB 3awwmTbl SPD A0mKHbI COOTBET-
CTBOBATh TAKXKE:

- MOK 61643-12 n M3K 60364-5-53 ans 3aWMTbl CUMOBbLIX CUCTEM,

- M3K 61643-22 anA 3almTbl CUCTEM TEMEKOMMYHMKALMN U CUTHANM3aLuuu.

MudopMauus u ykazaHus no BbI6opy yCcTpoicTs 3awmTbl SPD, ycTraHaBnuBaeMbIX B Pa3nMyHbIX TOUKax
YCTaHOBKW B COOPYXEHWUU, B 3aBUCHMOCTU OT 3HAYEHWUI NEPEHaNPSXKEHWI, CO3AaBaeMblX MOSIHWEN, npueeae-
Hbl B NpunoxeHun D gaHHOro craHgapta u B npunoxeHun E MOK 62305-1:2010.
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8 PaspenurenbHble uHTepdencobl

PaspenutenbHble uHTepdenchbl MOryT ObiTb NPUMEHEHDbI ANA YMEHbLUEHUSI BO3AENCTBUSA dreKTpomar-
HUTHOrO uMnynsca MonHuu LEMP. 3awmra Takux uHTepdencoB OT NepeHanpshkeHun, rae ato Heobxoaumo,
MOXeET ObITb 06ecneyeHa ycrpoicTeamu 3awmTel SPD. BoiagepkuBaemblii ypoBeHb NepeHanpsbkeHuii pasae-
NUTENbLHOTO HTepdenca U ypoBeHb 3aLmThl yerporictea SPD Up AOIKHBI ObITh COrNAacoBaHbI C KaTeropusimu
nepeHanpskeHnin MOK 60664-1.

NMpumevyaHne — OGNacTb NPUMEHEHNs1 JaHHOTO CTaHAapTa OTHOCUTCA K 3awmTe 060pyfoBaHUs BHYTPU OT-
AENbHbIX COOPYXEHUNA, HO HE B3aUMHO CBSA3aHHLIX COOPYXKEHMUIA, KOTOPbIE MOTYT UMETL OMNpeaeneHHLIE NpeuMyLLecTBa 3a
CYET NPUMEHEHUA pa3fenuUTerbHLIX TPaHCOPMaTopOB.

9 MNopsaok BbINoNHeHUss Mep 3auTbl SPM

9.1 O6wme TpeGoBaHUA

Ans nonyyeHus peHTabenbHON U 3h(PEKTUBHON CUCTEMBI 3ALUUTLI NPOEKT AOMKEH ObiTb BbLIMOMHEH HA
cTagun pacCMOTPEHUS KOHLENLMU COOPYXKEHUS M A0 HAayana CTpoUTENbLCTBA.

3T0 NO3BONUT ONTUMU3UPOBATH UCTIONIb30BAHNE ECTECTBEHHBIX KOMMOHEHTOB COOPY)XEHUA U HAWTKN HaU-
nyywnin KOMNPOMUCC AN packnaaku kabenew u pasmeweHus o6opyaoBaHus. Mpu peKOHCTPYKUMM cylle-
CTBYIOLLIMX COOPYXXEHUI CTOMMOCTb Mep 3awmTbl SPM 00bI4HO BhiLLE, YEM ANA HOBLIX COOPYXeHUiH. OfHaKo
CTOMMOCTb MOXHO CHU3UTb NyTEM COOTBETCTBYIOLLETO BbIOOPA 30H 3awWuTbl OT MONHUK LPZ U ucnonb3oBaHus
CYLLIECTBYIOLLMX YCTAHOBOK UMW UX MOAEPHU3aLUMN.

HagexHas 3awuta MoxeT ObiTb 06ecne4yeHa TonbKo, eCnu:

- cpenctea obecneyeHus Mep 3aLnTbl ONPeAEnsioTcsa cneuuanucToM nNo 3awuTe OT MOSTHUM,

- CyLLEeCTBYET XOpOoLlas KOOPAUHALMA MeXay CneuuanucTaMmu, OTBETCTBEHHLIMU 3a BbINOMIHEHUE Mep
3awmtbl SPM 1 3a BbINOMHEHWE APYruxX YacTen npoekta (Hanpumep, MHXEHEPbI-CTPOUTENN U NHXXEHEePbl-
ANEKTPUKK),

- paboTel BbINOMHATCA B COOTBETCTBUM C MPOEKTOM OpraHu3aumu paboT no NPOeKTUPOBAHMIO U MOHTA-
Xy Mep 3awmTtbl SPM, npeaycMOTpeHHbIM 9.2,

Ons mep 3awmtel SPM gomkHbl 6bITe 06ecneveHbl 0cMoTp U obcnyxuBaHue. MNocne COOTBETCTBYIOLLIMX
WU3MEHEHUI COOPY>XEHUS UMW MEP 3aLLUTLI AOMKHA ObITb BLINONIHEHA HOBAs OLIEHKA pUCKa.

9.2 NMnaHupoBaHue BbINONMTHEHUA Mep 3awWmnTbl SPM

[MnaHupoBaHue M KOOpANUHaUUA BbINOMHEHUA Mep 3awmTbl SPM TpebyeT Hanuumsa npoekTa opraHusa-
uun pabot (cMm. Tabnuuy 2), KOTOPbIA HAYMHAETCA C UCXOAHON oueHkn pucka (M3K 62305-2) ana onpeaene-
Hus TpebyeMblix Mep 3alyuTbl, MO3BONSIOLMX YMEHbLLUWTL PUCK A0 AOMNYCTMMOIO YPOBHS. [N BbINOMHEHUSA
3TOr0 AOMKHbI ObITb YCTAHOBMNEHbI 30HbI 3aLLMTLI OT MOFHWMK.

B cooTBeTCTBMM C YPOBHEM 3aLUUTbl OT MOnHUKM LPL, onpeaeneHHbim no MOK 62305-1, u npuHuMaembl-
MU Mepamy 3aLmThbl 4OSKHbI ObITb BbINOMHEHbI CeayoLLMe Lwaru:

- AomkHa ObITb NpeaycMOTPEHa cucTeMa 3a3eMIneHns, BkrodatoLas B ceba ceTb ypaBHUBAHUS NOTEH-
LManoB u 3a3emMnsoLLee yCTpONCTBO;

- BHELUHWE MeTannuyeckue 4actu M BXOAALUME KOMMYHUKaLMM AOMKHbI ObITb NPUCOEANHEHBI K CUCTE-
M€ 3a3eMMeHNA HaNPsIMyIo UNK Yepes Haanexalume ycTponcrea 3awutel SPD;

- BHYTPEHHWE CUCTEMbI AOMMKHbI ObITb NPUCOEANHEHDI K CETU YPaBHUBAHUSI MOTEHLMATOB;

- MOXET ObITb NPUMEHEHO NPOCTPAHCTBEHHOE 3KPAHUPOBAHUE B COMETAHUU C TPACCUMPOBKON U SKPaHU-
poOBaHUEM SNIMHUN;

- [OMKHbI ObITb ONpeaeneHel TPeGOBaHMA ANA CUCTEMBI COTNACOBaHHBIX YCTPOWCTB 3awwmTel SPD;

- pomkHa BbiTb onpeaesieHa LenecoobpasHoCcTb NPUMEHEHUS pa3aenuTenbHbIX MHTepdeRcos;

- ONS CYLLECTBYIOLLMX COOPYXEHMI MOTYT NOHaA00UTLCA cneumarbHble Mepbl (CM. NPUNoXeHue B).

Mocne aToro AOMKHO ObiTb BHOBb OLIEHEHO COOTHOLLEHME CTOMMOCTU U 9KOHOMUYECKON IDPEKTUBHO-
CTU BbIBpaHHbIX MEp 3aLUUTbI U JOIMKHA ObITh BbINOMHEHA ONTUMU3aLUKUs C NOBTOPHLIM BbIMONTHEHUEM OLIEHKM
pucka.
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Ta6nuya 2 — MnaH opraHU3aLuu BLINONHEHUS! Mep 3aLuTLl SPM Anst HOBbIX 30aHWiA U NPU 3HAYUTENBHLIX N3MEHEHN-
AX KOHCTPYKLMW WAW UCTIONb30BaHUM CYLLECTBYIOLMX 30aHuit

Ortan

Liens

Jvua, KoTopbIMU JOMKHLI
GbITb NpeANPUHATHI AeHCTBUS

HavanbHbllh aHanus
pucka?

lMpoBepka Heo6GXOAMMOCTU 3alMTbl OT ANeKTpomar-
HUTHOrO MMNyrbca MonHun LEMP.

Beibop npu HeobXxoAUMOCTU COOTBETCTBYIOLLUX Mep
sawmTel SPM ¢ ncnonb3oBaHneM MeTofa OLEHKU pu-
cKa.

MpoBepka CHWKEHUA p1cKa Mocne Kaxaoro ycreLHo-
ro NpUHATUA Mep 3aLLuUThbI

3kenepT no 3awmTe ot MonHUK®.
CobcTBEHHUK

KoHeuYHbIN aHanu3
pucka?

nOBTOpHaFI onTuMusaymuAa COOTHOLLUEHUA SanaTbI/
I'lpM6bIJ'Ib ana BbI6paHHbIX Mep 3aluTbl BHOBbL C UC-
nonb3oBaHUEM MeToAa OLEeHKN pUCKa.

B pesynkrate AoIHKHO ObITb OMpefeneHo crieaytoLlee:

- YpOBEHb 3aLuThl OT MonHuKM LPL u napaMeTpbl Mon-
HUK;

- 30Hbl 3aLWUTLI OT MOMHUM LPZ 1 ux rpaHuubl

SkenepT no 3awmTe ot MonHUK.
CobcTBEeHHUK

Bei6op mep 3awuThl
SPM

Onpegenexue napameTpoB Mep 3aluTel SPM:

- CpeAcCTB MPOCTPaAHCTBEHHOIO 3KPaHMpPOBaHUS,

- ceTel ypaBHUBaHWA NOTEHLManoBs,

- 3a3eMnALWUX YCTPONCTB;

- 3KpaHWpPOBaHWSA U TPACCUMPOBKU KabenbHbIX MUHUMN;
- 9KpaHWpoBaHUA BXOAALLMX MUHWIA,

- CUCTeMBbl cornacoBaHHbIX YCTPOicTB 3awmTtel SPD;
- pasgenuTenbHbIX MHTEepdeicoB

3KenepT No 3awuTe OT MOMHUK.
Cob6cTBEHHUK.
ApXuUTeKTOp.

CneyvanucTbl No NpoeKTMpPoBaHuio
BHYTPEHHUX CUCTEM.

CneynanucTel No NpoeKTMPOBaHNIo
COOTBETCTBYHOLMUX YCTAaHOBOK

MpoekTnpoBaHue mep
sawmutel SPM

ObLWme YepTexu 1 onvcaHue.
MogroToBKa NepeYHen Ans TeH4epos.
Paboune YepTexu 1 rpacuki BeINONHEHUS MOHTaXa

MpoeKTHas U1 aHanorn4Has e op-
raHnsayums

MoHTax Mep 3aLum-
Tbl SPM, BKrtovasn
Hag3op

ObecneyeHune kadyecTBa MOHTaXHbIX paborT.
BeInornHeHWe UCMONHATENBHOW 4OKYMEHTaLuK.
Bo3MOXHOE M3MeHeHne paBounx YepTexell

OKCMepT No 3aLyuTe OT MOMTHUN.

MoHTaxHbI nepcoHan Mep 3aLluThl
SPM.

MpoekTHas opraHu3aLus.
MpencTaBUTENb OpPraHoB Hag3opa

Mpuemka B sKcnnya-
Taumo Mep 3aLuThl
SPM

MpoBepka M cocTaBrieHUe JOKYMEHTOB O COCTOSIHUM
cUcTeMBI

HesaBucuMbIA 3KCMepT no 3aliuTe
OT MOSTHUN.

MpeacTaBUTENbL OPraHoB Hagsopa

Mepnogunyeckue
npoBepku

MoaTBepXaeHWe agekBaTHOCTU Mep 3aluTel SPM

OKCMepT No 3aLyuTe OT MOSTHUN.
MpencTaBUTENb OpPraHoB Hag3opa

a Cm. MOK 62305-2.
b C 0BLWNPHLIMK 3HAHMAMK B 06MacTK sneKTpOMarHUTHol coBMecTMocTi (AMC) 1 NpaKTUKn MOHTaxa.

9.3 MNMpoBepka Mep 3awutbl SPM

9.3.1 O6wue TpeboBaHusA

MpoBepka BKMOYaET B cebs MpoBEPKY TEXHUYECKON AOKYMEHTauuK, BU3yarbHbIi OCMOTP U UCTIbITATENb-
Hble U3MepeHus. 3agaya NPOBEPKN 3aKNO4aeTCa B NOATBEPXKAEHUN TOrO, YTO:

- Mepbl 3awmTbl SPM COOTBETCTBYIOT MPOEKTY,

- Mepbl 3aWuTbl SPM MOryT BbINOMHATE (DYHKLMUK, NPEAYCMOTPEHHbLIE NPOEKTOM,

- no6oe HOBOE AOMONHUTENBHOE CPEACTBO NPABUIMLHO BKIIOYEHO B COCTaB Mep 3awumTbl SPM.
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MpoBepka A0MKHA BbINOMHATLCS:

- BO BpeMSs yCTAHOBKM Mep 3awmTbl SPM;

- MOCre ycTaHoBKN Mep 3awmuTbl SPM;

- NepUOaNYECKH;

- nocne noboro 3MeHeHNs1 KOMNOHEHTOB, UMEIOLLIMX OTHOLLIEHME K MepaM 3awmTbl SPM;

- 10 BO3MOXHOCTM, NOCIe yaapa MOJIHUKM B COOPYXXEHUE (Hanpumep, ecrnu a1o 6bIno 3aperncTpupoBaHo
CYETYMKOM YAApPOB MOIMHUM UMK ecnn Obin CBUAETENL yaapa MOJIHUU B COOPYXXEHUE, UMK NPU HanNuymMm ove-
BWAHOIO MOBPEXAEHUS COOPYXEHUS U3-3a yaapa MOSHUN).

YacroTa nepnogmveckmx 0CMOTPOB AOMKHA ObITb YCTAHOBIIEHA C YYETOM:

- MECTHbIX YCNOBUI OKPY>aloLLEen Cpefbl, TaKMX Kak KOPPO3UAHOCTb MOYBbI U KOPPO3UMHLIE YCMOBUSA
aTMocaepbl;

- TUMA NPUMEHEHHbIX YCTPOWCTB 3aLUMThI.

MpumMeyvaHue —pu oTCYyTCTBUM CrieLmanbHeIX TpeboBaHWi, NpeabsBNSEMbIX NONHOMOYHLIMU OpraHamu, 3Ha-
YeHus Tabnuubl E-2 MOK 62305-3:2010 aBnsAl0TCSA pekoMeHAyeMbIMU.

9.3.2 Npoueaypa

9.3.2.1 NpoBepKa TeXHNHYECKOW OOKYMEHTaLumn

Mocne yCTaHOBKM HOBLIX Mep 3awmTbhl SPM TexHu4eckas AOKyMeHTauusl AormkHa ObiTb MpoBEpeHa Ha
COOTBETCTBME CTaHAAPTaM U Ha 3aBEPLUEHHOCTb. [103TOMyY TeXHMUYECKass OKYMEHTaLMs AOMKHA NOCTOAHHO
O0BHOBNATLCA, HANPUMEP NOCMe NGOro M3MEHEHUS UMM pacluMpeHust Mep 3awmTsl SPM.

9.3.2.2 BusyanbHbI OCMOTpP

Bu3syarnbHbIli OCMOTP A0MKEH ObITb NPOBEeAEH ANA NOATBEPXKAEHUS TOTO, YTO:

- OTCYTCTBYIOT OCnabneHHbIe COEAUHEHUA U CRyYaiHble pa3pbiBbl B MPOBOAHMKAX U B COEANHEHUSAX;

- HW OfHa U3 YacTel cucTemsl He ocnabnexa us-3a Kopposnu, 0COGEHHO Ha YPOBHE 3eMnu;
NPOBOAHWKW YPaBHUBAHUSA MOTEHLMANOB U 3KpaHbl kabenel He NOBPEXAEHbl U B3AaUMHO COEANHEHbI;
OTCYTCTBYIOT AOMOMHEHUA U UBMEHEHUSA, TpebyloLme AONONMHUTENbHBIX MEP 3aLLUTDI;

OTCYTCTBYIOT NPU3HAaKKN NOBPEXAEHNA YCTPOUCTB 3awmTbl SPD 1 ux npegoxpaHutenen unu pasveau-
HUTENEN;

- npoknaaka kabenbHbIX MMHUK BLINOMHEHA NO COOTBETCTBYIOLLMM Tpaccam;

- obecneyeHbl 6e30nacHbIE PACCTOAHUS OT MPOCTPAHCTBEHHbBIX 9KPAHOB.

9.3.2.3 N3amepeHus

M3mepeHne anekTpuyeckon HENPEepbIBHOCTM LIENei CUCTEM 3a3eMIEHUS U ypaBHMBAHUS NOTEHLMANOB
OOMXKHO ObITb BbINOMHEHO HA YaCTAX CUCTEM, HEAOCTYMHbIX A4S OCMOTPA.

MpumevyaHue — Ecnu ycTpoiictBo 3awuTtel SPD He uMmeeT Bu3yanbHoOro ykasarens (dpnaxka), npu Heobxo-
OWMOCTH, B COOTBETCTBUM C YKa3aHWSMU U3roTOBMTENS, AOMKHbI ObiTh BbIMOMHEHL U3MEePeHUs, NOATBEpPXAaloLue ero
pabovee cocTosHMe.

9.3.3 lokymMeHTauuA

Onsa obneryeHnsa npouecca AomkHA ObITb NOATOTOBIIEHA NPOrpaMMa BbiNONHeHUs nposepku. Mporpam-
Ma AOIKHA CodepXKaTb AOCTATOUHYIO MHAOPMAaLMIO, 0OnervyaioLLyio nuLly, BbIMOMHSAIOLLIEMY NPOBEPKY, AOKY-
MEHTUpOoBaHNe BCEX acneKkToB yCTaHOBKM U €€ KOMIMOHEHTOB, METOA40B UCNbITAHUIA K 3aperncTpupoBaHHbIX
pesynbTaToB UCMbITAHWUIA.

JMuo, BeINONHSAIOLLEE NPOBEPKY, AOIDKHO COCTAaBUTb NMPOTOKOM, KOTOPbIN AOIMKEH ObITb NPUMOXKEH K TEX-
HUYECKOM AOKYMEHTauuuM U K npeabliayLmM npoTokonaM nposepku. B npotokone npoBepku AOMMKHbI ObITb
yKa3aHbl:

- oBuee cocroAHue mep 3awmTbl SPM;

- no6oe oTcTynneHue (OTCTYNNEHUs) OT TEXHUYECKON JOKYMEHTALUM;

- pesynbraTbl BCEX BbIMOMHEHHbIX U3MEPEHUN.

9.4 SKkcnnyarauma

Mocre npoBeaeHUst NPOBEPKN U UCTLITAHUI BCE BbISIBNEHHbIE AeheKTbl A0DKHbI OblTh HE3aMeanuTe b-
HO ycTpaHeHbl. [pu HeoBX0aMMOCTHU TEXHUYECKAS AOKYMEHTALNS A0MKHA OGHOBNATLCS.
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Mpunoxexue A
(cnpaBouHoe)

OCHOBbI OLIEHKU 3NIEKTPOMarHUTHOM OKpYXarowen cpesibl B 30He 3aluTbl OT MOnHUKN LPZ

A.1 O6ume nonoxeHun

B npunoxeHun A npuegeHa UHOpMaLUA ANA OLUEHKW 3NeKTPOMarHUTHOW OKpyXatoLlei cpefbl Npu BeiGope 3a-
WWTLI OT BO3AEUCTBUIN SNEKTPOMArHUTHBIX UMNYNbCOB MonHUKU LEMP 1 Ans 3awuTel OT SNeKTpOMarHUTHLIX NOMeX BHYTPU
30HbI 3aLMUTLI OT MOMNHUK LPZ.

A.2 Pe3ynbrathbl NoBpexaeHusa MonHuen SNEKTPUYECKUX U JANEKTPOHHbIX CUCTEM

A.2.1 UcTouHUK noBpexaeHUn
MUCTOYHUKOM NOBPEXAEHUA ABNAETCA TOK MOTHUM U CO3faBaeMoe UM MarHUTHoe nore, UMelolee Ty e dopmy
BOJSHbI, 4TO U TOK MOSHUMN.

MpumMmedvaHune — MNpn paccCMOTPEHUN 3ALUUTHI BANSHWE IMEKTPUYECKOrO NOMS MOMHWM NPEACTABMAET 0GbIMHO
HE3HaUYNTENBHLIN UHTEpecC.

A.2.2 O6beKT noBpexaeHus

BHYTpeHHWE CUCTEMBI, YCTAHOBNEHHBIE BHYTPU UNU Ha COOPYXXEHWUMN, UMEIOLNE OrpaHUYEHHbIA YpOBEHb CTOWKOCTU
K NepeHanpspKeHWsM W K MarHUTHBIM MOnAM, MOryT GbiTb NOBpexAeHbl U MoryT paboTaTe HenpaBUIbHO NpU BO3AENR-
CTBUM MOMHUW U BO3HWUKAIOLMX BCNEACTBUE 3TOrO MarHUTHBIX MOne.

CucTeMmel, YCTaHOBMNEHHbIE CHapyXmn COOPYXeHWUs, MOryT MoABepraTbCa pUcKy BO3AEWCTBUSA He3aTyxalollero mar-
HWTHOrO MONS U, ECN OHW pPacnofoXeHbl B He3aLWULLEHHOM MecTe, BO3AeNCTBUIO NepeHanpsXXeHWiA, co3faBaeMblX nos-
HbIM TOKOM MOMHUM MpW NPSIMOM yAiape MOMHUW.

CucTeMmel, ycTaHOBMEHHbIE BHYTPU 3haHUSA, MOMYT NojBepraTtbCs pUCKy BO3AENCTBUSA OCTaTOMHOrO 3aTyxaloLero
MarHUTHOro Noss, KOHAYKTUBHLIX (MPOBOAHLIX) MW UHAYKTUBHBIX BHYTPEHHUX NEpPEHanpsaXeHUn U BHELLHUX nepeHanps-
XEHW, 3aHOCUMbIX B COOPYXEHWE NPOBOAHLIM MyTEM MO BXOAALLUM JIMHUAM.

YTOYHEHHbIE laHHble, KacatoLnecs YpoBHel CTONKOCTU 060opyAOBaHNA K NepeHanpaXeHaM, NpUBEAEHL! B creay-
HOLWMX cTaHgapTax:

- HOMUHanbHbINA YpOBEHb UMMYMLCHOMO HaNPsXEeHUs CUNOBOW YCTaHOBKM YKkasaH B Tabnuue F.1 MOK 60664-1:2007.
Ons cucteM HanpskeHnem 230/400 B 1 277/480 B BbigepxunBaeMblil ypoBeHb onpeaensieTc HOMUMHaNbHbIM UMNYNbCHBLIM
HanpsixeHuem 1,5 kKB — 2,5 kB — 4 kB u 6 kB;

- BblAEpXKMBaeMbIil ypoBeHb TeNIEKOMMYHUKaLMOHHOrO o6opyaoBaHus onpegeneH B [3], [4] v [5].

BulgepxuBaeMblii ypoBeHb 060py0BaHNA 0OLIYHO YKa3biBAETCA B crielMdrKaLMsax NOCTaBOYHON TEXHUYECKoH [0-
KYMEHTaLM1 Unu MoxeT OblTb YCTAHOBIIEH UCTBITAHUEM:

- Ha BO3JeicTBUE KOHAYKTUBHBIX NepeHanpspkeHunii no MAK 61000-4-5 ¢ ucnblTaTenbHbIMU YPOBHAMU 4NA Hanps-
xeHus: 0,5 kB — 1 kB — 2 kB 1 4 kB npu chopme BonHbl 1,2/50 MKC U € UCTIbITATENBHBIMW YPOBHAMM A5 ToKa: 0,25 KA —
0,5 KA — 1 KA 1 2 kKA npu dopme BonHbl 8/20 MKe.

MpumevyaHune — [Ona Toro, 4ytobbl onpegernieHHoe obopygoBaHue oTBevano TpeGoBaHWUAM yKa3aHHOro Bhille
CTaHgapTa, MOXeT MoHaaobuTbCs NpUMeHeHWe BHYTPEHHUX YCTPOMCTB 3awuThl SPD. XapakTepucTukn STUX BHYTPEH-
HUX yCTpo#cTB 3alimTel SPD MoryT noBrnusATb Ha YCMOBWUSA COMMacoBaHUs 3TUX YCTPOUCTB B CUCTEME COrMacoBaHHbIX
yCTporeTB 3awuTel SPD;

- Ha Bo3feiicTBMe MarHWTHbIX nonein no MAK 61000-4-9 ¢ ucnbitatenbHbiMK ypoBHAMK: 100 A/m — 300 A/M —
1000 A/m npu dpopme BonHbI 8/20 Mke 1 no MOK 61000-4-10 ¢ ucnelTateneHbiMu ypoBHAMKU 10 A/M — 30 A/M — 100 A/m
npw Yactote 1 My,

O6opyaoBaHue, He yaoBneTsopsiollee TpeGOBaHUAM COOTBETCTBYIOLMX CTaH4apTOB Ha 3MEeKTPOMarHUTHY co-
BMecTUMOCTb (OMC) npoayKuun K UCMBITAaHUAM Ha SMUCCUIO U MOMeXxo3alUMLeHHOCTb Ans paguodacTtoT (RF), MoXeT
nofBepraTbCsA PUCKY NPAMOro BO3AENCTBMSA Ha HEro Wany4YaembiX MarHUTHbLIX MOSiei, Torga kak BeIXofoM M3 cTpos obo-
pyAOBaHWA, COOTBETCTBYIOLLErO 3TUM CTaHfapTaM, MOXHO npeHebpeys.

A.2.3 MexaHU3m B3aMMOCBA3U MeXay o6 beKTOM NoBpeXAeHUs1 U UCTOYHMKOM NOBpPEXAeHUsA

YpPOBHMW CTONKOCTU 060PYAOBaHNS JOMKHLI COOTBETCTBOBATL BO3AEHCTBUAM UCTOMHIUKA NOBpexAeHus. [na AoCTH-
XKeHWsA 3Toro Heobxo[MMO afeKBaTHO YNpaBnsaTe MeEXaHW3MaMy B3aWMHOI CBA3W MeXaYy HUMU, co3fiaBasi COOTBETCTBYHO-
LUMe 30HbI 3alWuThl 0T MonHuu (LPZ).

A.3 lNpocTpaHcTBEHHOE 9KpaHUpPOBaHHUe, TPaCCUPOBKA FIMHUI M SKpaHUPOBaHHUE NIMHUNA

A.3.1 O6LwmMe nonoxeHus
MarHuTHoe none, cosgaBaeMoe BHYTPU 30HbI 3alluUThl OT MofnHuu LPZ npu ygapax MOMHUKM B COOpPYXKEHUE UMK
BONWU3N COOPYXEHWUA B 3eMJIT0, MOXET BbITb 0crabneHo NpocTPaHCTBEHHEIM SKpaHUpoBaHUeM ToNbKO 30HbI LPZ. MepeHa-
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NpsPKEHUA, HaBeleHHbIe B 9NEKTPOHHOW CUCTEME, MOTYT ObITb CYLLECTBEHHO MOHUXKEHLI 3@ CHET NPUMEHEHUSA NPOCTpaH-
CTBEHHOrO 3KpaHUpoBaHUsA NMB0O COOTBETCTBYIOLLEH TPACCMPOBKU U 3KpaHMpOBaHus Lenei, Nu6o npu nomowm kombuHa-
Lun 060MxX METOA0B.

Ha pucyHke A.1 npuseeH npumep BO3AEHCTBUSA AreKTPOMarHUTHOro uMnyrnsca MonHuu LEMP npu yaape MonHuu
B COOpPYXeHUe, UMeloLLiee 30HbI 3aLLUThl OT MOnHUM LPZ 0, LPZ 1 u LPZ 2. OnekTpoHHas cucTema, KoTopas AonkHa 6bITb
3aluLeHa, Haxo[UTCA BHYTPU 30HbI 3aluTel LPZ 2.

LPZO
O«kpaH LPZ 1 Ho
LPZ 1 H,
OkpaH LPZ 2
LPZ 2 ‘7 H,
LPZ 3 /
OGopypoBaHue
(0BbeKT SPD A SPD p \SPD
noTeHuuanbHoro g/ N/
NoBpeXaeHUs1) B E— R J— B —
Uy I Uy Iy Uo I
JKpaH (3naHue) YactuyHbiin
TOK MONHUU

PucyHok A.1 — Bo3spaeiictBue anekTpomMarHUTHOro umnynsca monHuu LEMP npu yaape mMonHuu

B tabnuue A.1 nyHKTHI 1, 2 1 3 ycTaHaBnNuBatoT napaMeTpbl /g, Ho U Uy, BO3RENCTBUA ANEKTPOMArHUTHOrO UMNynkca

MOFHUW, NPefCTaBMNEHHOro Ha pucyHke A.1.
CoOTBEeTCTBYHOLLME UCTIbITATENBHBIE MApaMeTphbl, rapaHTUpyloLLue, YTo 060py 0BaHUe MOXET BhijepXaTb oXugae-
Mble NepeHanpsiKeHUs B NOMEeLLeHUM YCTaHOBKM, NpUBEAEHbI B NMyHKTax 4 1 5.

Tabnuya A.1— lNapameTpbl UCTOYHWKa NOBpexXeHNsa n obopyaoBaHusa

MNepBUYHbLIN UICTOYHUK NOBPEXAEHUA — INEKTPOMarHMTHbIW UMNynbc MonHun LEMP
B cooTBeTCTBMU C YypOBHSAMM 3aLuTel OT MonHum LPL oT | go IV:

AmMnnuTtyaa KpyTusxa
Umnynbe AnsA ypoBHen LPL Ans yposHei LPL CootrBeTcTBYyIOLUICE
MKC [— I —1—1V [— ==V Bo3feicTBue
1 KA KA / Mkc
M3K
62305-1 10/350 200—150—100—100 20—15—10—10 YaCTUYHBIA TOK MOMHWK

lo 1/200 100—75—50—50 100—75—50—50 NHaykums
0,25/100 50—37,6—25—25 200—150—100—100 NHaykums

H, OnpegensieTcsa no cooTBETCTBYLOLLEMY TOKY /g

HoMUHanbHbIN YpOBEHb UMMNYNLCHOIO HaMNPAXeHUA CUNOBOMW YCTaHOBKU
B cooTBeTCTBMU C KaTeropuamu nepeHanpskerus ot | go IV

2 ANA HOMUHanbHBIX HanpshxeHuid 230/400 B, 277/480 B:
MG3GK 60644-1 U,, KaTeropus nepeHanpsxeHus ot | go IV 6kB—4kB—25kB—1,5kB
3 YpoBeHb CTOMKOCTHU TeNnekoMMYyHUKaLMOHHOro o6opyaoBaHus

Pexkomengaumu [3], [4] v [5]
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OkoHyYaHue mabnuupi A.1

UcnbiTaHus o6opyaoBaHusa Npu oTCyTCTBUU COOTBETCTBYIOLLMX CTaHAApPTOB Ha NpoAyKuUuio
YpoBeHb CTOKOCTM 060py0BaHUS K BO34ENCTBUAM MOMHUM, NepeaaBaeMbiM NPoBOAHLIM nyTeMm (U, /):
4
M3K Uoc Mmnynbe popmel 1, 2/50 Mke 4xB—2kB—1kB—0,5kB
61000-4-5 | /. UMnynbe dopMbl 8/20 MKe 2KA— 1 KA — 0,5 KA — 0,25 KA
UcnbiTaHusa o6opyaoBaHusl, He oTBeyvarowero Tpe6oBaHMAM COOTBETCTBYIOLMX CTaHAaPTOB
Ha 3NEeKTPOMarHUTHyto coBMecTumMocTb (OMC) npoaykuum
YpoBeHb CTOMKOCTU 0B60PYLOBaHUA K BO3AEWCTBUAM M3nydeHus (H):
n 8/20
5| MoK H MnyneC opMl 8/20 ke 1000 A/M — 300 A/l — 100 A/M
61000-4-9 (saTyxatoLyee konebanme 25 kI, T, = 10 Mkc)
MaK H 3aTtyxatoee konebaHune 1 MI'y, 100 A/M — 30 AlM — 10 AlM
61000-4-10 (umnyrise 0,2/0,5 mke, T, = 0,25 MKe)

MepBUYHBEIMU 3MEKTPOMArHUTHLIMU UCTOYHWKaMWU NMOBPEXAEHNA SMEKTPOHHLIX CUCTEM ABMAITCA TOK MOMHUM g 1
MarHuTHoe none H,. “YacTuuHble TOKW MOMHUM NPOTEKaoT MO BXOASALMM KOMMYHUKAUUAM. OTU TOKM, TaK Xe Kak U Mar-
HWTHbIE MOMs, UMEKT NPUMEPHO OAUHAKOBY hOPMY BOSHLI. TOK MOMHUW, Nognexalyuii paccMOTpeHuUto, NpefcTaensaeTt
coBoil TOK NepBoro NOMOXUTENLHOro yaapa MOMHUK /g (06bIYHO € ANMHHBIM XBOCTOM ¢ hopMOil BonHbl 10/350 MKC) 1 ToK
nepBoro oTpuyaTensHoro yaapa MonHum /gy (hopma BosHbl 1/200 MKC), M TOKM MOCTIeAYOWUX YAapoB MonHum /g (dhopma
BonHel 0,25/100 MKc). Tok NepBoro NOMoXUTEeNLHOro yaapa MOMHUK [ reHepupyeT MarHuTHoe nosne H, TOK NepBoro oT-
pULaTenLHOro yaapa MOHUN /gy reHepupyeT MarHnTHoe nosie Hey, @ TOKW MOCTEAYOLWMX YAapoB MOMHUM /g reHepupytoT
MarHuTHele nonsa Hg.

MarHuTHble MHAYKTUBHbIE BO3ECTBUSA B OCHOBHOM BbI3bIBAIOTCA HapacTaloWmM (POHTOM MarHuTHoro nons. Kak
noKasaHo Ha pUCyHKe A.2, HapacTarLnii (OPOHT MarHUTHOrO Nons Hg MOXET XapaKTepu3oBaTLCA MoneM 3aTyxatoLnx
konebaHuit YacToTon 25 Kl ¢ MakcuManbHbIM 3Ha4eHUeM Heypqax U BpEMeHeM JOCTUKEHUA MaKCMMarnbHOro 3HaveHus
Tp/e 10 MKC. AHanornyHo HapacTaronit (PPOHT MarHUTHOrO Nona Hg MOXET GbiTh OXapaKTepu3oBaH Mnosiem 3aTyxaroLynx
konebaHuii YacToToit 1 Ml ¢ MakcumMarbHbIM 3Ha4YeHneM Hgpax M BPEMEHEM 4OCTXEHUA MaKCUManbHOroO 3Ha4yeHus
Tpss 0,25 MKe. AHanoryHo HapacTatloWwmnidi (POHT MarHUTHOrO NoNsA Hey MOXET XapaKTepusoBaTbCA NofieM 3aTyxaloLmx
konebaHwit yactoToi 250 KMy ¢ MakcuManbHeIM 3Ha4eHneM Henpax YU BPEMEHEM 1OCTUXKEHNUS MaKCUMANbHOMO 3HaYeHus
TP/FN 1 MKC.

OTclofa crnefyeT, YTo MarHUTHOE none nepeoro MofoXWUTENbHOrO YAapa MOMHUM MOXET XapakTepusoBaTbCa TU-
NMUYHOM YacToToi 25 KU, MarHUTHoe norie NMepBoro oTpULUATENBHOro ygapa MorHMKM — TUNUYHOW YacTtotoil 250 kl'y, a
MarHuTHoe norie nocrnegyroLux yaapos MONHUNM — TUNWYHOW YacToToi 1 MY, MarHuTHble nonsa 3aTyxatoLmx konebaHui
3TUX YacToT ANA ucnbiTaTeneHblX Lenen onpegenersl B MOK 61000-4-9 n M3K 61000-4-10.

3a cYeT YCTaHOBKM MarHUTHLIX SKpaHoB U yCTPOWCTB 3awuTel SPD Ha rpaHuue 3oHbl LPZ Bo3geiictBue Heocna-
BrieHHO MonHKUK, onpepensemMoe 3Ha4eHUAMN /g U Hg, AOMKHO BbITh MOHMKEHO 40 UMK HUXKE YPOBHS, BbiepXnUBaemoro
obopyaosaHueMm. Kak nokasaHo Ha pucyHke A.1, 060pyAoBaH1e JOMKHO BbiAepXnBaTh BO3AeNCTBUS MarHUTHOro nons Hy
¥ NnepefaBaeMble NPOBOAHBLIM MYTEM TOKW MOMHUN /5 U HanpskeHus Us.

MoHmKeHNe ToKa /4 A0 ToKa /p 1 HanpsikeHust Uy o HanpsxeHus U, paccmotpeHo B npunoxeHun C. Ocnabnexue
MarHuTHOro nonsi Hy Ao 6onee HU3KOoro 3HadeHns H, paccMaTpuBaeTcs HIXe.

B cny4yae npocTpaHCTBEHHOro aKpaHa B BUAE CETKU MOXHO MPefnonoXuTb, YTo hopMa BOSTHbI MarHUTHOTO NOMS
BHYTpM 30H LPZ (H,, H,) ABNseTcA Takoi xe, Kak U (popma BOSHLI MarHUTHOrO nonst cHapyxu (Hg).

Kpusasa 3aTyxatowwmx konebaHui, nokasaHHas Ha pUcyHke A.2, COOTBETCTBYET UCMbITAHUAM, YCTAHOBMEHHBIM B
M3K 61000-4-9 1 M3K 61000-4-10, n MOxeT 6bITb UCMONb30BaHa A5 ONPEAENEHNs YPOBHSI CTOMKOCTM 06opyLoBaHUs
K MarHWTHbIM MOJISM, Co3AaBaeMblM HapacTaHMeM MarHUTHOrO Mors NepBoro NOMNOXMUTENbLHOro yaapa MOnHUM He 1 no-
creayomx yaapos MoMH1N Hg.

MepeHanpsxeHus, HaBeeHHble MarHUTHLIM NOMNeM, CBA3AHHLIM ¢ WHAYKLUMOHHBLIM KOHTYpPOM (CM. A.5), LOMXKHbI
6bITb HUXE MM paBHEI YPOBHIO CTOMKOCTW oBopyaoBaHus.
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BbasoBbin ctaHpapTt: MOK 61000-4-9

He(t)

Hemax

~¥

10 Mkc
Tprr

PucyHok A.2a — MogenvpoBaHue HapacTaHUsi MarHUTHOrO NosIs NePBOro MOMOXUTENbHOTO yAapa MOMHUA
(10/350 MKc) npu noMoLLM ogMHOYHOro UMMynsca 8/20 MKe (3aTyxatoLwee konebaHue 25 kMu)

BaszoBbliii ctaHgapT: MOK 61000-4-10

Hg(t)

0,25 MKC t
Tps

HFIMAXIHSIMAX =41

PucyHok A.2b — MogenupoBaHue HapacTaHUsi MarHUTHOrO Nonsa nocnegyrowmx yaapos monHuu (0,25/100 Mkc)
npu nomoLuy 3aTtyxaromx konebaHuit yactotoih 1 My (MHorokpaTHele umnynsebl 0,2/0,5 MKc)

MpumedvaHne 1 — XoTa onpefeneHns BpeMeHN JOCTUXKEHNS MaKCMMarbHOMO 3HaueHns Tp N BpeMeHn Hapac-
TaHUA NepeaHero ppoHTa T, pasnuuHbl, Ans yno6cTBa NOAX0oAa NX YUCFIOBLIE 3HAYEHUA MPUHSATLI O MHAKOBLIMU.

MpuMmevyaHue 2 — OTHOWeEHNA MakcumanbHbIX BenUUnH Hepaax / Fenmax / Hsmax =4 :2: 1.

PucyHok A.2 — MoaenupoBaHue HapacTaHWs MarHUTHOO MOMsi MPU MOMOLLM 3aTyxatoLmx kornebaHuii

A.3.2 MpocTpaHCTBeHHbIE 3KPaHbl B BUAE CETKN

Ha npakTuke akpaHbl 30H 3aWuTel oT MorHUM LPZ 6onbluoro o6bema 06bMHO 06pasytoTcst eCTeCTBEHHBIMUA KOM-
NMOHEHTaMN COOPYXEHUS, TaKUMN KaK MeTannuyeckas apmartypa B NoTosfikax, CTeHax M nonax, MeTanMyeckuii kapkac,
MeTannu4eckune Kpblln U metannudeckue dacagbl. COBMECTHO 3TU KOMMOHEHTH 06pa3syloT NpOCTPaHCTBEHHbIN 3KpaH
B BUAE CeTKU. DhdeKTUBHOE 3KpaHpoBaHue TpebyeT, YToObI LUIMPUHA SAYERKU CeTKM Bbina, Kak NpaBuno, MeHsLwe 5 M.
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MpumeuvaHue 1 — SPdekT IKPaHUPOBAHUA MOXET ObiTb YTpaueH, ecnu 30Ha 3aLmThl OT MornHuM LPZ obpa3so-
BaHa 0ObIYHOI CUCTEMOI BHELLHEN 3aLmTLI OT MOnHUKM LPS B cooteeTcTBUM ¢ M3K 62305-3 € TMNOBOW LUMPUHON SYENKK
cetku 6onee 5 M. C Apyroi CTOpPOHbI, 34aHKe ¢ GONbLLUNMM CTaNbHBLIM KAPKacoM, COAEPXKALLMM MHOXECTBO CTarbHbIX KO-
NOHH, obecneumBaeT 3HauUTENbHbIN 3thdeKT IKpaHUpPoBaHUS.

MpumeyaHune 2 — JKkpaHUpoOBaHNE B COCEAHUX BHYTPEHHUX 30HAX 3awmTbl OT MornHuM LPZ moxeTt 6biTb 06e-
CMEYEHO 3a CHET BLIMOMHEHUS MPOCTPAHCTBEHHOIO 3KpaAHMPOBaHNA NUBO 3a CHET UCNOMNb3OBaHUSA 3aKPbITLIX CTESIAKEN
unu wkacos, Mbo 3a CYET UCNONb3OBaHUS MeTannuuecknx obonoyek obopyaosaHus.

Ha pucyHke A.3 nokasaHo, kak Ha NpakTUKe MeTannmyeckas apmatypa B 6eTOHe U MeTannmueckue oOpaMreHus
(MeTannuueckux aBepeil U, BOSMOXHO, 3KPaHUPOBaHHBLIX OKOH) MOTYT ObiTb MCNOMNL30BaHbI /NSl CO3/iaHNs 3KpaHa Bonb-
Lworo oGbema Ans NOMELLEHUS UNU 30aHUS.

Ob6o3HaueHus:
@ — cBapKa WM 32)KUM Ha KXKAOM CTEPXKHE N Ha NepeCceueHnAX.

NMpumeyvyaHue — Ha npakmvke Ansi 0OGbEMHbBIX COOPYXEHWIA HEBO3MOXHO BhINOMHUTL CBAPKY MIN 32)KUM B KaXK-
no# Touke. OaHaKo GONbLIMHCTBO TOYEK ECTECTBEHHO COEANHEHDbI NPSIMLIMU KOHTAKTaMU UIK MPYU NOMOLLY AOTNOMHUTENb-
HOW NpoBonoku. [pakTuyeckum pelleHUueM MOXET ObiTb BLINONHEHWE COEAMHEHUI MOYTH Yepes Kaxabli 1 MeTp.

PucyHok A.3 — OkpaHupoBaHue 6onbworo o6bema ¢ UCnonb3oBaHMEM METANNMYECKON apMaTypbl
M MeTannuyecknx obpamneHmn
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BHyTpeHHUe cucTeMbl AomkHbI ObiTb pacnonoxeHsl BHYTpU «BesonacHoro obbemay, KOTopbIfi obecneunsaeTtca
6e3onacHLIM paccTosiHUEM OT 3KpaHa 30HbI 3almMThl OT MONHUKM LPZ (cM. pucyHok A.4). 9To HeobXxoauMO U3-3a OTHOCK-
TENbHO BbICOKUX 3HA4YEHUI MarHUTHbIX nonei BONM3Kn akpaHa, co3aaBaeMbiX NPOTEKaHUEM YaCTUYHBLIX TOKOB MOMHUK MO
3KpaHy (B 4aCTHOCTU Ans 30HbI LPZ 1).

LPZn
OkpaH
Yy,
KL Z AT
LTI
""”"””{/,,,,,”/””..
..////%/f/////////////////////////’/’;/'/""”/ d
A s, ;////
7
¥
AV
,/, g////’ //
Bhnni)s

NMpumeuaHue — O6bem Vg AomKeH coxpaHsTb HesonacHble pacCToaHmsA dgyy UK dg;, OT dKpaHa 30HBI 3aLUNTHI
ot MmonHum LPZ n —cm. A 4.

Pucynok A.4 — O6bem ans aNeKTPMYECKUX M ANEKTPOHHBIX CUCTEM BO BHYTPeHHeN 3oHe LPZ n
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A.3.3 TpaccupoBKa 1 aKpaHUpoBaHue uenei
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MepeHanpsikeHWs, HaBedeHHbIe BO BHYTPEHHUX CUCTEMAX, MOrYT BbiTb MOHWKEHE! 3@ CHET COOTBETCTBYIOLLIEro Bbl-
6opa Tpacc npoknagku uenei (YMeHbLUeHUe NNoLWaan UHAYKTUBHBLIX KOHTYPOB) MW NPUMEHEHUA SKpaHUpoBaHHLIX kabe-
nei unu mMetannuyeckux KabenbHblX Kopobos (ocnabrneHne UHAYKTUBHBIX BO3ASACTBUIA Ha NPOBOAHWNKM, NPONOXEHHbIE
BHYTPW) Unn KoMBMHaUmMKn 06omx cnocoboB (cM. pucyHKn A.S).

O6o3HaueHusA:

1 — obopyagoBaHue;

2 — curHarnbHas arneKTponpoBoaKa;
3 — cunoBas anekTponpoBoAKa;

4 — VWHAYKTUBHBIA KOHTYp

OBosHaveHus:

1 — obopyaoBaHue,

2 — curHaribHas aneKTponpoBoakKa;
3 — cunoBas aneKTponpoBoakKa,;

5 — npocTpaHCTBEHHOE 3KpaHUpoBaHue

O6o3HaueHusA:

1 — obopygoBaHue;

2 — curHarnbHas arneKTponpoBoOAKa;
3 — cunoBas anekTponpoBoAKa;

6 — aKpaHMpoBaHuWe NMHUIA

PucyHok A.5a — HesawuweHHaa cuctema

I

2
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o

3
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PucyHok A.5b — OcnabneHne MarHUTHOro Mosisi BO BHYTPEHHEN
30H€e Npu NOMOLLM MPUMEHEHUSA MPOCTPAHCTBEHHOMO

N
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i
=
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i
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SKpaHUpoBaHUA

N

gy g}

PucyHok A.5¢ — YMeHbLLEeHNE BNUAHWUA NONSA Ha NTMHWK
npv NOMOLLN SKpaHUPOBAHUA MUHUIA

PucyHok A.5 — YMeHbLUeHne UHAYKTUBHBIX BO34ENCTBUIA
npu nomoLLu Belibopa Tpacc U aKpaHUpoBaHKA
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O6o3HaveHus:

1 — obopyposaHue;

2 — curHanbeHas JneKTponpoBogKa,

3 — cunoBas aMeKTPONPOBOAKa,;

7 — yMeHblUIeHHaA nrowjajib KoHTypa

PucyHok A.5d — YMeHbLUeHWe NnoLwanu MHAYKTUBHOIO
KOHTYpa npu NOMOLLM Haanexalleh TpaccupoBKu NUHUNA

PucyHok A.5, nuct 2

Kabenu nuTatoLLnX NIMHNIA, NOAKIIOYEHHbIE K BHYTPEHHUM CUCTEMaM, JOMKHbI OblTh MPOMNOXEHBI Kak MOXHO Grivxe K
MeTannn4eckm 4acTam ceTu ypaBHUBaHUA NoTeHUManos. LienecoobpasHo npoknagbiBate 3TH kabenu B MeTannuyeckmx
oboroykax, UCNoNb3yemblX B CETU ypaBHUBaHUA NOTeHLUKranos, HanpuMep B U-o6pasHbix Tpybax uim B MeTanam4eckux
kopobax (cMm. Takxke [6]).

Ocoboe BHUMaHWe AoMKHO BbITb YaeneHo Npoknagke kabenei BGNM3mn akpaHa 30HbI 3aLMThl oT MonHuM LPZ (oco-
6eHHo LPZ 1) B cBA3M C BLICOKUM 3HA4Y€HUEM MarHUTHLIX Mosieil B 3TOM NPOCTPaHCTBE.

Kabenw, TpebytoLue 3aluThl, NPoKNagbiBaeMble MeXAY OTAENbHbIMU 34aHUAMM, CIeAyeT NPoKnagbiBaTb B MeTan-
nuyecknx kabenbHbIX kKopobax. OTu kopoba JomKHbI BGbITh NpUcoefUHeHbl Ha 060MX KOHL@X K LUMHaM ypaBHUBaHMWS no-
TeHUuanos kaxaoro 3aanus. Ecnv npoBoanMOCTb aKpaHoB kabenel (NpUcoefNHeHHbIX K LWWHaM ypaBHUBaHUS Ha 06oux
KOHL|ax) AOCTaTOMHa ANA NPoBeAeHUs OXUAAaeMOro YaCcTMYHOIo ToKa MOMHWUM, AONOMHUTENbHAs Npoknagka MeTannuye-
ckux kopoboB He TpebyeTcs.

Hanps»keHus n TokM, HaBeAeHHbIe B KOHTYpaX, 0bpa3oBaHHbIX yCTaHOBKaMK, NPUBOAAT K NOSBMIEHUIO NepeHanps-
XeHui obLLero Bua BO BHYTPEHHWUX cucTeMax. PacyeThbl 3TUX HaBedeHHbIX HarnpsiKeHuin U TOKOB NpuBedeHsl B A.5.

Ha pucyHke A.6 npueeneH npumep 60nbLOrO 0PUCHOTO 34aHUS:

[ns 30HbI 3aWuTel 0T MonHUKM LPZ 1 akpaHupoBaHue o6GecnevnBaeTcs Npy NOMOLLM CTarnbHOW apMaTypbl U MeTarn-
nuyeckux gacagos, a B 30He 3aluThl OT MofHuKU LPZ 2 — npu noMoLm akpaHupyoLwmx ob6onoyek gns 4yBCTBUTENLHbLIX
K nomexam BHYTpPeHHUX cucTeM. [Ana obecrneyeHUS MUHUMANbLHOrO pasmepa SYeeK CETU ypaBHMBaHUS NOTEHUWanoB B
Kadk oM NOMELLEHUN YCTAHOBMNEHO HECKONBKO 3aXKMMOB YpaBHUBaHWUA NOTEHLUanNos.

Onsa pasmelyeHna nutatowero obopyaoBaHusa HanpspkeHuem 20 kB 30Ha 3awmTthl oT MonHuu LPZ O pacwupeHa B
30HY 3aWmThl OT MONHWUKM LPZ 1, nockonbKy ycTaHOBKa YCTpOCTB 3awmTtel SPD Ha BLICOKOW CTOpOHe, cpa3y Ha BBoAe, B
[aHHOM KOHKPETHOM cryyae 6blna HeBO3MOXHA.
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CeTka MOIHUENpUEeMHMKa

LJ

Kamepa

—

- 1

\Me’rannuqecmﬁ dacan

(¢

—® _ YpoBeHb 3eMnm

LPZ 0g
] N
LPZ 1
LPZ 1
LPZ 2
SKpaHVpoBaHHbIN LPZ 1 LPZ 1
uikad 3axumel
ypaBHVBaHWA
LPZ 2 . noTeHyuanoB
= =
CranbHas
~ apmartypa -~
. B GeToHe LPZ 1
S U

YyscTBUTENbLHOE

AMeKTPOHHOe
o6opyaosaHue

CranbHas apMarypa

YIS

BHelwuHne metannuueckne

PacwumpeHHasn |
LPZO_

KOMMYHUKaLlnun
TenekoMMyHUKaLMOHHbIE
KabenbHble NIMHUA

Cwunosas nuHus 0,4 kB

Cunosas nuHus 20 kB

lapax

0O603HaueHun:

@ — coepMHeHNe ANA ypaBHUBaHUA NOTEHLMANOB;
(O — yerpoiictso sawute SPD.

Mertannuyeckas Tpy6a c kabenem
(pacwmpeHHas 3oHa LPZ OB)

dyHAaMEeHTHBIN 3a3eMNAIoLWNA

/ SNEKTpoa
]

PucyHok A.6 — lNMpumep npumeHeHna mep 3awmutel SPM ocdmcHoro aaaHun
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A.4 MarHuTHoe none BHYTpPM 30HbI 3alUTbl OT MONHUU LPZ

A.4.1 MpubnusntenbHasa oleHKa MarHUTHOIO NOnsA BHYTPU 30HbI 3alWMThl OT MONHUK LPZ

Ecnun TeopeTndeckoe (A.4.2) unu skcnepumMeHTanbHoe (A.4.3) nccnegoarne 3hEKTUBHOCTU 9KPAaHUPOBAHNA He
BLINOSIHEHO, CTENEHb OCMNabneHns MarHUTHOrO MO MOXET ObiThb OLeHeHa crneayoWwnM obpasom.

A.4.1.1 NMpocTpaHCTBEHHbIW CeTYaTbii 3KpaH 30Hbl 3aWwuThl oT MonHuuM LPZ 1 B cnyvae npsiMoro yaapa
MOJTHUU

OKpaH 3faHus (3KkpaH, OKPY>KatoLMi 30HY 3aluTel OT MOSTHUU LPZ 1) MoxeT BbITb 4acTblo CUCTEMbI BHELLHEN 3a-
WMTbI OT MOMHUK LPS; Toku npu NpsMOM ygape MonHWU BYAYyT npoTekaTb Mo 3TOW cucTeMe. JTa CUTyauus npeacrasneHa
Ha pUcyHKe A.7a ¢ NpefnonoXeHWeM, YTO MOMHWUA YAapseT B 3gaHWe B NPOU3BOSIbHON TOYKE KPbILLK.

I
0 Kpbiwa

e

LPZ 1

CteHa

YpoBeHb 3eMnu

AV

D707

MpumMmedaHune — PaccToaHus d,, U d, onpefeneHsl NS paccMaTpuBaemoi TOUKN.

PucyHok A.7a — MarHuTHoe rnone BHYTPW 30HbI 3aLMThl OT MONHUKN LPZ 1

1
0 Kpbiwa

LPZ 1

CteHa LPZ 2

YpoBeHb 3eMnu

AVA

7/

MpuMedaHune — PaccTosHus d,, 1 d, onpeaeneHsl AN rpaHnLbl 30HbI 3aLUThl OT MonHuu LPZ 2.

PucyHok A.7b — MarHuTHoe rnone BHyTpM 30HbI 3aLMTEl OT MornHun LPZ 2

PucyHok A.7 — OLgHKa 3Ha4eHniA MarHUTHOro Nond B cryvae NpsiMoro yfapa MOSHUK
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Ans HanpsPKeHHOCTU MarHUTHOro Nona H; B NMPOM3BOILHON TOUKE BHYTPY 30HLI 3allUTbl OT MOftHUK LPZ 1 npume-
HstoTCA crnegytowyue opmyrnbl:

Hy =k lo- Wy /(dy, -V d,) (AM), (A1)

re d, M — camoe KOPOTKOE PACCTOAHUE MEXAY paccMaTpUBaeMOi TOUKOM W KIS SKpaHMPOBAHHOW 30HbI 3aLUUTLI OT
MOnHumn LPZ 1;

d

l4» M — CaMoe KOPOTKOe paccTosHUe MeXay paccMaTpuBaeMoi TOUKON W CTEHOI 3KpaHUPOBAHHOW 30HbI 3aLUTHI OT

MOnHumn LPZ 1;
lgr A — TOK MOMHWHK B 30He LPZ 0p;

K, 1/\/ m— KoadpuLUMeHT popMbl BOMHEI, 06bI4HO K}, = 0,01;
Wy, M — LUIMPUHA SiYEKN SKpaHa ceT4aToro TUna 30HbLI 3aluThl OT MONHUKM LPZ 1.

PesynksraTom pacdeTta Mo 3Toll popmyne SBNAETCA MakcMMarnbHOE 3HaYeHWe HanpsKeHHOCTU MarHUTHOroO nons B
30He 3aWuThl OT MONHUKN LPZ 1 (¢ y4eToM NnpuMevaHmns, NpMBeAEHHOIO HUXE):

Hiemax = Kn  Temax - Win/ (dy - Vdp), AM (A2)

- HanpAXeHHOCTb MarHUTHOro NonNA, Bbli3BaHHaAA NepPBbiM NONOXUTENbHBIM YAapoOM MOSTHUNK,

Hirnmax = Kn * Ieomax - Wi 7 (dy -V d;), AMM (A3)

- HanpAaXeHHOCTb MarHUTHOro NonA, Bbli3BaHHaA NepBbiM OTpUUaTeNnbHbLIM YAapoM MONTHUK,

Hismax = Kn - Ismax ~ W 7/ (dy "V d;), AM (A.4)

- HanpaXeHHOCTb MarHUTHOro NonA, Beli3BaHHaA nocneayrwuMmn yaapamu MOnHuu,

rae lepax, A — MakcumarbHoe 3Ha4eHue Toka NepBoro NONOXUTENBHOTO yAapa MOMHUM B COOTBETCTBUM C YPOBHEM 3a-
LWMThI;

lenmmax: A — MakcMarbHoe 3HaueHne Toka NepBoro OTPULIATENBHOTO yaapa MOMHUM B COOTBETCTBUN C YPOBHEM 3a-
LWMThI;

/S/MAX' A — MaKcumaribHoe 3HaYeHue TOKOB nocneayrowux yaqapos MONMHUMA B COOTBETCTBUN C YPOBHEM 3aLLUTHI.

MpumeyaHne 1 —Ecnu npuMeHeHa CeTb ypaBHUBaHUS MOTEHUMANOB B BUAE CETKM B COOTBETCTBUAN € 5.2, none
ocnabnsaetca KoappuLmeHTOM 2.

3TN 3HAYEHUA HaMpsHKEHHOCTW MarHUTHOMO Nons AeRCcTBUTENbHBI TONMbKO Ana GesonacHoro obbema Vg BHYTpU
ceTyaToro akpaHa ¢ 6e3onacHLIM paccTosHWeM dgyq OT aKkpaHa (CM. pUcyHoK A 4).

ds;q =Wy SF/10 (M)  ana SF210 (A5)

dsq = W (m) ana SF<10, (A.6)

roe SF, b — ko3 ULMEHT aKpaHUPOBaHUSA, paccunTaHHbIA No dopmyne Tabnuubl A 3;
W, M — LUMPUHA SHEAKN CETYATOTO SKpaHa.

MpumeyvyaHue 2 — BKCNepUMeHTanbHble pesynsraTel UBMepeHUa MarHUTHOrO Nonsi BHYTpU 30Hbl LPZ 1 ¢ akpa-
HOM TWNa CETKW MOKa3blBaloT, YTO YCUNEHUe MAarHUTHOro nonsi B6NM3an skpaHa MeHblue, YeM AaHHble, NoyYeHHble U3
BbllLUeyKasaHHbIX ypaBHEHUH.

lpumep

B kauecTBe NnpuMepa paccMOTPEHbI TPU MeAHbIX 3KpaHa, BbIMONTHEHHLIX B BUAE CETKU C pasMepamiu, NpuBefeHHbI-
MK B Tabnuue A.2 1 MMEIOLLMMI CPEAHION LIMPUHY AYERKN CETKN W, = 2 M (cM. pucyHok A.10). B pesynirate nonyqeHo
GesonacHoe paccTosiHue dg,q =2 M, onpegensiowee GezonacHblil 06beM Vg. 3Ha4eHNA HaNPsKEHHOCTU Hy pqay, ACHCTBY-
TefbHble BHYTPU o6beMa Vg, paccyuTaHbl Ana Toka fopax = 100 KA, kak ykasaHo B Tabnuue A.2. PaccTosiHne [0 Kpbilum
paBHO NONoBKHE BLICOTLI: d, = H/2. PaccToAHUe A0 CTeHbI paBHO NONOBUHE ANUHLI d,, = L/2 (LeHTp) unn pasHo: d,, = dg
(HanxyzLumiA criyyail — psiiloM CO CTEHON).
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Tabnuya A2 — lpumepsl AnA lopax = 100 KA wp, =2 M

CMTE:(:;KI-?:KH:\’. 0 L-W-H, u Hi s (LEHTP), A/M Hipaa (A = dggq), Alm
1 10-10 - 10 179 447
2 50 - 50 - 10 36 447
3 1010 - 50 80 200

A.4.1.2 NMpocTpaHCTBEHHbIN 2KpaH B Buae ceTKU B 30He LPZ 1 B cnyyae 6nu3koro yaapa MOnHUM

Cutyauua B cnyvae 6rnmakoro yaapa MonHUM nokasaHa Ha pucyHke A.8. MarHuTHoe norie BOKpyr 3KpaHUpOBaHHOro
obbema 30HbI LPZ 1 MOXeT paccmaTpuBaTbCsl Kak Nnockas BosHa.

I \ \ \
\ \ \LPZ1

[ I p— \

7 Hial

VA S | |$<| |

| | Ho, Hy, Hy ]

| [ ] {

/ 1 1 |

/ ) / |

/ / ]

LPZ 0

PucyHok A.8 — OLjeHKa 3HauYeHuWit MarHUTHOro Moris B cryvae 6n13Koro yaapa MOSHUN

KoadbpuuneHT aKkpaHnpoBaHss SF NPoCTpaHCTBEHHbLIX 3KpaHOB B BUAE CETKU ANSA MIOCKOW BONHLI NpUBEAEH B

Tabnuye A.3.
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Tabnuya A3 — OcnabneHne MarHUTHOTO BO3AEWUCTBUS MNNOCKOR BOMHLI MPOCTPaAHCTBEHHLIM 3KPAHOM, BbIMOMHEHHBIM
B BUAE CETKM

MaTepuan KoathepuumeHT satyxaHua SF (a6)a P

1 MIy (aencTBUTENBHO A4NA NocneayoLwux yaapos)
nnu 250 k'Y (AeNCTBMTENBHO AN NepBoro
oTpuLATENbHOro yaapa MOorHUKW)

25 k'Y (aecTBUTENBHO ANA NEPBOro
MOMNOXWTENBHOTO yaapa MOITHUN)

Meab vnu antoMUHUMR 20 - log (8,5 / w,,) 20 - log (8,5 / w,,)

CransS 20 - log [(8,5/ w,,) / V1+ 18:106/r 2] 20 - log (8,5 / wy,)

W,,, — LUMPWUHa fiYelikn ceTHaToro aKpaHa, M;
o — PaAnyc CTEPXHS CeT4aToro sKkpaHa, M.
@ SF = 0 B cnyyae oTpMLATENbHOMO pesyrnsTata, Nofly4eHHoro no hopmyre.

bsSF yBenunuuBaetca Ha 6 ab, ecnu ycTaHoBNeHa ceTb ypaBHUBaHWUS NOTEHLUMAMNOB B BUAE CETKA B COOTBETCTBUM
c5.2.

¢ MpoHuyaemocTsb u, =~ 200.

HanpsbkeHHocTb MarHUTHOro Nons Hy paccunTeiBaeTcs no hopmMyne

Hy=1lo/ (2" 7" s,) (Am) (A.7)

rae /o, A— TOK MOMHUM B 30HE 3aLnThl OT MonHuK LPZ OA,;
S, M — paccTosHWe OT TOYKM yAapa MOMHUU A0 LieHTpa 3KkpaHupyemoro obbema.

OTcioga cneayetr AnA MakKCUManbHbIX 3Ha4YeHUN HanpAaXXeHHoCTn MarHUWTHOro nonA B 30He 3aluTbl OT MOJIHUM
LPZ O:

Hormax = emax / (2 - s5) (AM) (A.8)

HanpAXeHHOCTb MarHUTHOro NosiA, BelaBaHHaA NepPBblM NONTOXUTENBHBIM YAapOM MOJTHUM,

Hoenmax = lenmax /(2 - = - s5) (A/M) (A.9)

HanpAXeHHOCTb MarHUTHOro nonA, BblaBaHHaA NnepebiM OTPULUATENBHBIM Y1apOM MOJTHUN,

Hosmax = Ismax /(2 = - s5) (A/m) (A.10)

HanpAXeHHOCTb MarHUTHOro noJsiA, BelaBaHHaA nocneayrowmnumn ynapamMu MOoJTHUN,

rae lepax (A) — MaKkcumarnbHoe 3Ha4eH1e Toka NepBOro NOMOXUTENBHOTO yAapa MOJTHUM B COOTBETCTBUM C BbIGPaHHLIM
YPOBHEM 3alUnThl;

lenmmax (A) — MaKkcuManbHoe 3HauyeHue Toka NepBoro OTpULATENLHOro yapa MOfTHUM B COOTBETCTBUM C BbIGpaHHbIM
YPOBHEM 3aLLuTHl,

Ismax (A) — MakcuMankeHoe 3HaveHUe TOKOB NOoCNeAyoWmX yaapoB MOMTHUM B COOTBETCTBUM C BLIGPaHHBIM YPOBHEM
3almThI.

OcnabneHune HanpsXeHHOCTU MarHUTHOro NONA OT Hy A0 Hy BHYTPM 30HbI 3almMThl OT MOMHUK LPZ 1 MOXeT 6biTb
onpeaeneHo ¢ Ucnornb3oBaHMeM KoadpuumneHTa sKpaHUpoBaHusa SF, 3Ha4eHUs KOTOpOro NpuUBeAeHb! B Tabnuue A.3:

Himax = Homax / 10572, (A1)

rae SF Ab — Ko dpULUMEHT 3KpaHMpOBaHUSA, paccHnTaHHbIi No popMyne Tabnuubl A.3;
Homax: A/M — HanpsXeHHOCTb MarHUTHOro Nons B 30He 3aluThl OT MonHuu LPZ 0.

OTctoga criefyeT ANA MakCUMarbHbIX 3HAYeHWW HanpshkeHHOCTM MarHMTHOrO Nonsi B 30He 3aluThl OT MOSTHUW
LPZ 1:

Hiemax = Hoemax / 105720 (Aim) (A.12)
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HaNPSKEHHOCTb MarHUTHOTO NONS, BbI3BaHHAs NePBbIM NONOKUTENbHLIM YAAPOM MOMHUMY,
- SF120
Hienmax = Hornmax / 10 (A/m) (A13)
Hal‘lpH)KeHHOCTb MarHMTHOro Nongd, Bbl3aBaHHaA I'IepBbIM OTquaTeanblM y,qapOM MOJTHUN,
- SF/20
Hyismax = Hoismax / 10 (A/m) (A.14)
Hanpsa>XeHHOCTb MarHWTHOro Non4d, Bbi3BaHHaA nocnedyroWWMU yaapaMn MOITHUN.

OTM 3HaYeHUS HanNpsHKEHHOCTU MarHUTHOTO NoMA AeiCTBUTENbHBI TONBKO BHYTPU BesonacHoro obbema Vg, 3alym-
LLIEHHOTO CeT4aTbIM 3KpaHOM ¢ 6e30nacHbIM paccTosiHNeM dgjp OT 3KpaHa (CM. pucyHok A.4).

dg/p = W, SF10 (M) ans SF210 (A.15)

dgjp = Wy, (M) &nA SF< 10, (A.16)

rae SF, b — K03 DULMEHT SKpaHUPOBaHUS, paccHnTaHHbIA no dopmyne Tabnuupsl A.3;
Wy, M — LUMPUHA AYEKN CETYaToro aKkpaHa.

[ononHuTensHas MHopMaLus, OTHOCALLAACS K pacyeTy Hanps»KeHHOCTU MarHUTHOroO Nonst BHYTPU ceTyaToro Kpa-
Ha B cryyae 6nuskux yaapos MornHuuW, npusegeHa B A.4.3.

lMpumepsb!

HanpspkeHHOCTb MarHUTHOro Nonst Hypqax BHYTPY 30HBI 3aliUTh OT MonHUK LPZ 1 B cnyyae Gnuskoro yaapa Mor-
HUM 3aBUCHUT OT. TOKa MOMHUM /opax: KOSPPULMEHTaA SKpaHNMPOBaHUA SF akpaHa 30HbI 3aluThl OT MonHUM LPZ 1 1 pac-
CTOSIHMA S, OT KaHana MOMHUA A0 LeHTpa 30HbI 3aLiUThl OT MONHUK LPZ 1 (cM. pucyHok A.8).

Tok MOSTHUM fgpax 3@BUCKT OT BbiBpaHHoro ypoBHs 3awumTsl LPL (cM. MOK 62305-1).

KoadpdpuuneHT aKkpaHupoBaHus SF (cMm. Tabnuuy A.3) siBNsieTcsl, B OCHOBHOM, (PYHKLMEN LUMPUHBI SSYEHKN CETKU
3KpaHa.

PaccTosHue s, sBNSETCS:

- (PaKTUYECKUM PacCTOSTHUEM MEXAY LleHTPOM 30Hbl 3aluThl OT MofHUM LPZ 1 1 Bnuxaiiluum o6bekTom (Hanpu-
Mep, MayTol) B criydae ygapa MOnHuM B 3TOT 06bekT; Nubo

- MUHWUManbHLIM PAacCTOSIHUEM MEXAY LIEHTPOM 30HbI 3aLUThl OT MOMHWUKM LPZ 1 u kaHanom MonHWuM B cnyyae yaa-
pa MofHuK B 3emrto B6NU3m 30He! LPZ 1.

Hauxyawmm cnyvaem sBNSETCs cryJait Camoro BbICOKOro 3Ha4eHUs Toka /opqax MPY CAMOM BO3MOXHO ManoMm pac-
CTOSHUM S,. Kak nokasaHo Ha pucyHke A.9, 3TO MUHUManbHOE PaccTOSHNE S, ABNAETCA yHKUNeN BbICOTLl H 1 AnuHbI L
(vnu WnpuHbl W) coopyxenuns (LPZ 1) u paauyca katawencsa cdrepbl 1, COOTBETCTBYHIOLLENO TOKY Jopax (CM. Tabnuuy A.4),
onpefeneHHoro U3 anekTporeomeTpudeckoil mogenu (cM. A.4 MOK 62305-1:2010).

5 Tonax

x Ho. Hi X x

PucyHok A.9 — PaccTtosHue s,, 3aBUcsLLee OT pagnyca Karsleics cepbl M pasMepoB COOPYXEeHUS
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3T0 paccTosiHie MOXeT BbiTh paccHUTaHo CrieAyHoWwuM o6pasom:

sa=\/2-r-H—H2+L/2 ansaH<r (A7)
s,=r+L/2 pnaHzr (A.18)

MpumeyaHne — Mpu pacCTOSHUSX, MEHBLLUUX 3TOTO MUHUMANBHOMO 3HaYeHUs1, yaapsl MonHUM GyayT npouvc-
XOJUTb HaNPSIMYIO B COOPYXEHMe.

Ha ocHoBaHuM pasmepoB, NpuBefeHHbIX B Tabnuue A.5, MoryT GbiTe onpeAeneHsl TPy TUNOBLIX dKpaHa. [puHm-
MaeTcs MefHLIA 3KpaH B BUAE CETKN CO CPeAHEN LUMPUHOR SYeikK CETKN W, = 2 M. DTOMY COOTBETCTBYeT KO3thhULIMEHT
aKpaHuposaHus SF= 12,6 b 1 GesonacHoe paccTosiHue dg, = 2,5 M, onpefensiollee GesonacHblit 06beM Vg. 3HaueHus

HanpshKeHHOCTel MarHUTHOro nona Hopax W Himax, KOTOpbIE NPeAnonoxuTensHo 6yayT UMETL MECTo BHYTpu obbema
Vg, paccuntaHbl 4ns Toka lopax = 100 KA 1 npuBeseHsl B Tabnuue A.5.

Tabnwnuya A4 — Pagnyc KaTsAweics cdepbl, COOTBETCTBY LU MaKCMManbHOMY TOKY MOSTHUM

YpoBeHb 3aLuThl Makcumym Toka MOnHUK, | g max, KA Paguyc kaTawencsa chepsbl, 7, M
| 200 313
Il 150 260
H—1Vv 100 200

Tabnuya A5 — MNpumMepsl ANa Toka lgpax = 100 KA U LWMPUHBI AYERKN CETKNM W, = 2 M, COOTBETCTBYIOLMX KO3 dhu-
LMeHTY aKpaHupoBaHusa SF =126 gb

CMTg;CSyKI-?:KH:\’.‘]O L-w-Hwm Sar M Hiax, A Himax: Am
1 10-10-10 67 236 56
2 50-50-10 87 182 43
3 10 -10 - 50 137 116 27

A.4.1.3 MpocTpaHCTBEHHbIe 3KpaHbl B BUAe CeTku Ans 3oHbl LPZ 2 u Bbllwe
Mo 3KkpaHaM, BbIMOMHEHHbLIM B BUAE CETKM 30HbI 3aLLMThI OT MOMNHUM LPZ 2 1 Bhille, 3HaUUTENbHbIE YacTUYHbIE TOKK
MOMHKUK NpoTekaTb He ByayT. [MoaToMy B NepsoM NPUBIMKEHUU YMEHbLLIEHNE HaNPsXKEHHOCT MarHUTHOro Nons ot Hy, Ao

Hp4+1 BHYTPM 30HbI 3aLUTLI OT MOMHUKM LPZ n+1 MoxeT GbiTh paccunTaHo B cOOTBETCTBUAM ¢ A.4.1.2 AnA 6nuskux yaapos
MOSTHUM

Hpa1 = Hn /105720 (A/m), (A19)

roe SF, B — Ko DULMEHT aKpaHMpoBaHusa 13 Tabnuupl A.3;
H,, AIM — HanpsHeHHOCTb MarHUTHOrO NoMsA B 30He 3alUuThl OT MoMnHWUKM LPZ n.

Ecnu HanpsikeHHoCTb H, = Hy, TO HanpsihXeHHOCTb MO MOXET GbITh paccunTaHa crefytowmm o6pasom:

- B cnyvae npsIMoro yaapa MOMHUM B ceTyaThlii 9kpaH 30Hbl LPZ 1 cm. A.4.1.1 1 pucyHok A.7b, rae paccTosHus d,,
W d, ABMAOTCA pacCTOSHUAMU MEXAY 3KPaHOM 30HbI LPZ 2 1 CTEHOM U KpbiLuen;

- B CNny4ae yaapoB MOfHuUM BOnnan 3oHbl LPZ 1 cMm. A.4.1.2 1 pucyHok A.8.

OTW 3HaYeHWs HanpsXEeHHOCTW MarHUTHOro nonst AedCTBUTENbHbI TornbKo Ans GesonacHoro ofbema Vg BHYTPU
3KpaHa, BLIMOMHEHHOrO B BUAE CETKN C PaccTosHUEM dg, OT 3KpaHa (Kak ykasaHo B A.4.1.2 1 nokasaHo Ha pucyHke A.4).

A.4.2 TeopeTnyeckas oLeHKa MarHUTHOro Nons Npy NpPAMbIX yaapax MOMHUMU

B A.4.1.1 coopMynbl AN OLEHKN HanpsKeHHOCTU MarHUTHOMO Nons Hypax 6as3npyrotea Ha YucnoBbIX pacyetax
MarHUTHOro nons Ans Tpex TUMOBLIX 3KPaHOB, BLINMONHEHHBIX B BUiE CETKN B COOTBETCTBMU C pUcyHKkoM A.10. Ana aTux
pacyeToB npefnonaraeTcs yaap MoOfHUW B OfWH U3 KpaeB KpbllKM. KaHan MOnHUM MofenupyeTcs BepTUKanbHeIM NPoOBO-

ASALWMUM cTepXHeM AnuHoi 100 M Ha BepxHeii YacTu Kpbilun. UgeanuampoBaHHasi NpoBoAsiLLas NuTa MogenupyeT no-
BEPXHOCTb 3eMIU.
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LLinpuHa suerikm

ceTku
W,
pa - - II
y4 7 4 |
p 4 7
y4 7 7 Z 7|
p4 Z |
y4 7 7 7 7 7
4 7 7 VA4 7|
II 7 // 7 — — Z 'I
10 M II Z Z I’ Y
II Z l’ '
p 4 | "
4 4 7 7 /| ’
Il 4 Z Z I' '
y 4 | y A "
L/
y/
Yy
Yy
Yy
y
Yy
Y/ 4
Yy y
Tun 1 Twun 2

(1I0OMx10M x 10 M)
{(C WMpuHOK uenkn
CeTKn 2 M)

(50 M x 50 M x 10 m)

PucyHok A.10 — Tunbl akpaHoB 60nbLLoro 06bema, BbIMOMHEHHBIX B BUAE CETKU

Tun 3
(10 M x 10 M x 50 m)

B pacuere paccmarpuBaeTcs MarHMTHOE MNore, OXBaTbIBAIOLLEE KaXAblA CTEPXKEHb 9KpaHa, BKIoYas BCe Apyrue
CTEPXXHU 1 YCNOBHbIV (CMOAENUPOBaHHbIA) KaHarn MOSTHMUA NMPpU NMOMOLLM CUCTEMBbI YPaBHEHWUI AJ1A pacyeTa pacnpegene-
HUSA TOKa MOMHWUM NO CeTKe. B COOTBETCTBUM C 3TUM pacnpeaerieHUeM ToKa onpeAensieTcs HanpsHKEHHOCTb MarHUTHOro
nonsi BHyTpu 3kpaHa. lNpeanonaraercs, YTO CONPOTUBIIEHMEM CTEPXHEW MOXHO npeHebpeyb. CnepoBatensHO, pacnpe-
AeneHue Toka No CeT4aToMy 3KpaHy U HanpshKeHHOCTb MarHUTHOTMO MONS He 3aBMCAT OT 4acToThl. YToGbI NpeHebpeyb
KpaTKOBPEMEHHBLIMW NEPEXOAHLIMY BO3AEACTBUSIMUA, EMKOCTHBIE CBA3W HE YYUTHLIBAIOTCS.

HekoTopble pesynsraThl ANA skpaHa Tuna 1 (cM. pucyHok A.10) npeactaBneHbl Ha pucyHkax A.11 n A.12.
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Hymax: Am
10000 —
Loy = 100 KA
9000 - OMAX
Y
8000
7000 "
6000 |"’1/MAX
T
5000 - /
X
4000 -
3000
2000
1000 -
l | : I | 4_=ﬁ======T===§EE$!EE!EE?E====ﬁ
0 05 1,0 15 2,0 35 4,0 45 5,0 55 6,0

PucyHok A.11 — HanpskeHHOCTb MarHUTHOro nons H1 /MAX BHYTPM 3KpaHa Tuna 1, BbINOFIHEHHOIO B BUAE CETKU

H1IMAX’ Alm
350

300

250

200

150

100

50

Yy 10m

Be o
Ae "

P

1 1 1 1 1 1 1 1 1 1
0,2 04 0,6 0,8 1,0 1,2 1.4 1,6 1,8 2,0

LlivpuHa suerikn CETKN W, M

PucyHok A.12 — HanpspkeHHOCTb MarHUTHOrO nons .,H1 /MAX BHYTPM 3KkpaHa Tvna 1
B 3aBUCMMOCTM OT LUMPUHBI SYENKU CETKM
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MpumedaHune 1 — PesynbraTsl aKkcnepUMeHTanbHbIX CCnefoBaHUi MarHUTHOrO Mo BHYTPW 30HbI 3alluThl
oT MorHun LPZ 1 ¢ akpaHoM, BLINMOMHEHHBIM B BUAE CETKU, MOKA3LIBAIOT, YTO YCUINEHUE MarHUTHoro nons BGnNusn skpaHa
HWXe, YeM NOry4YeHHOe Ha OCHOBaHWU BbILLIENPUBES EHHBIX YPaBHEHWIA.

MpuMeYvaHUe 2 — Pesyrsrarbl pacieToB AeNCTBUTENbHEI TOMBKO AR PACCTOAHNA dg/q > W, A0 CETKM SKpaHa.

Bo Bcex cnyyasx MakcuMaribHbIA TOK MOSTHUM NMPUHUMAETCA paBHLIM /opqax = 100 KA. Ha pucyrkax A 11 n A128
Ka4yecTBe HanpsHKeHHOCTN MarHUTHOMO MO Hqpax MPUHUMEETCA MakcUManbHas HanpsXeHHOCTb MarHMTHOro nons B
TOUKe, onpegensemMoil cocTaBnsAnLnMn H,, Hy uH,

Hymax =V H,2 + Hy2 +H,? (A.20)

Ha pucyHke A.11 HanpsXeHHOCTb MarHUTHOrO Nons Hqyax PaccuuTaHa BAOMb NPAMON MUHNK, HaYNHAKOLWEACS OT
TOYKM yaapa MonHumn (x =y =0, z =10 M) 1 oKaH4MBaloLWENCs B LeHTpe obbema (X =y = 5 M, z = 5 M). HanpsixeHHOCTb
MarHuTHOro nons Hqax M3oBpaxeHa B BUAE KPUBLIX B PYHKLMN KOOPAMHATEI X [N KaX/A0W TOUKW 3TON KpUBOIA, re na-
paMeTpoM ABNSAETCA LUMPUHA AYeKN W, CeTYaToro aKkpaHa.

Ha pucyHke A.12 HanpsXeHHOCTb MarHUTHOro Nomns Hypax PaccunTaHa Ans AByx TOYEK BHYTPU 3KpaHa (Touka A
x=y=5M,zZ=5M; Touka B: x =y =3 M, Z=7 M). Peaynsrar faH B BULE KPUBLIX B (OYHKLUN LUMPUHBI A4EAKN CETKN Wy,

OBa pucyHKa NoKasbIBatoT BNUSHWE [MaBHbIX NapameTpoB, OnpeAensiomx pacnpeierieHme MarHUTHOro Nons BHy-
TPW CETHATOro 3KpaHa: PaccTosHUe OT CTEHbI UMW KPbILLW W LUMPUHE SYERKN CETKM.

Ona pucyHka A.11 gormkHo GblTe OTMEYEHO, YTO NPU NMPOXOXAEHUN HEKOTOPbIX APYIUX KPUBEIX Mo 06beMy 3KpaHa
NPOMCXOAMT NepecedeHne HyNeBoN OCU, U MEHAETCA 3HaK HaNPSXKEHHOCTU MarHUTHOrO Nomnst Hypax- PopMynsl B A.4.1.1,
crefoBaTenbHo, ABMATCA NEPBLIM NPUONUXEHWEM K peanbHOMY W Bofee CroXHOMY pacrpeieneHmnio MarHUTHOro nons
BHYTPM 3KpaHa, BbINONHEHHOIO B BUAE CETKU.

A.4.3 JKcnepuMeHTanbHas oueHKa pacnpegeneHmsa MarHUTHOro Nosns Npu NpPAMoM yaape MOnHUU

MarHuTHble NoNsA BHYTPW SKpaHMpOBaHHLIX COOPYXKEHWA Takke MOryT BbITe onpeaeneHs! Npu NOMOLLM SKCnepuMeH-
TanbHbIX U3MepeHnii. Ha pucyHke A.13 nokasaH npumep UMUTaLUKU yaapa MOMHUU B NMPOU3BOMbLHYIO TOUKY SKpaHUpOBaH-
HOrO COOPYXKEHWS C UCMOMb30BaHUEM reHepaTopa ToKa MOSTHUKW. Takue UCMbITaHUs MOryT BbiTb BhINOMHEHB! € UCKYCCTBEH-
HbIM UCTOYHWMKOM TOKa MOHUXEHHOro 3Ha4Y€HUs, HO C TOM e TUNUYHOA POPMOIA BOSHbI, YTO U peanbHblil pa3psg MOMHUA.

MHorouucneHHble
CTOMHUKW BO3AEUCTBURA

Nmutaumsn GnvokHein
4yacTu KaHana MORHUN
(B npepenax 10 M)

leHepaTop

TOKa MOJSTHUN ™

YCTpoicTBO OxpaH
n3MmepeHusi COOpYXeHuUn
MarHuTHOro

nons

3a3emnsAoWmMe SreKTPoab!,
MPUCOSAUHEHHBIE K 3KpaHy

PucyHok A.13a — NcnbiTaTenbHas ycTaHoBKa
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0O603HaYeHus:
U — 06bl4HO 310 OoKOro 10 KB,
C — 06bl4HO 31O 0KOJ10 10 HD.

PucyHok A.13b — NeHepaTop Toka MOMHUK

PucyHok A.13 — OueHka MarHUTHOrO MO BHYTPU SKpaHUPOBAHHOMO COOPYXEHUS
npy NOMOLLM NMOHWKEHHOIO HanpsPKeEHUs

A.5 PacueT HaBefleHHbIX HaNpPsXXEeHUN U TOKOB

A.5.1 O6wue nonoxeHua
PaccmaTtpuBaloTca ToNbKO NPAMOYronbHele (POpMbl KOHTYPOB B COOTBETCTBUU C pUCYHKOM A.14. KoHTypbl Apyroi
chopMbl A0MKHBI 6BITE Npeobpa3soBaHbl B NPSIMOYronbHY0 opMY € TOM Xe NIoLafbio KOHTypa.

Kpbia
A
CrteHa
LPZ 1
w s 1
/X Hanpumep: cunoasas
;7 / kaGenbHasi NuHKsI
/ O6opynosanue
O
Q f

Mnowagab
KOHTYpa )UOC’ ISC
/ / o)
A \ Hanpumep: curHanbHasi

kabenbHasi NMHUA

zé LnHa ypaBHUBaHUS
noTeHumanos

PucyHok A.14 — HanpsikeHust 1 TOKW, HaBef eHHbIE B KOHTYpe, 06pasoBaHHOM KabernbHBIMI IMHUSMU
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A.5.2 CuTyaums BHYTPM 30HbI 3aluThbl OT MonHuKu LPZ 1 npu npsaMom yaape MONHUK

[na HanpspKeHHOCTU MarHUTHOro Nons H, BHYTpU o6bema Vg 30HbI 3awWwuTel 0T MONHUKM LPZ 1 npuMmeHseTcs cne-
1 (]
ayiouee BolpaxeHue (cM. A.4.1.1)

Hy =K lo- W/ (dy - V) (AW) (A21)

HaI'IpFl)KeHVIe XOJ10CTOro Xoaa UOC onpegendercd Tak

Uoc =g b In(1+11dy,) k- (W /Vdy,) digldt (B) (A22)

lNukoBoe 3Ha4eHWe HanpskeHus Ugepax BOSHUKAET BO BpeMsi HapacTaHna nepegHero dpoHTa T,

Uocmax = o~ b - In (1 +1/dy,) - Ky - (W W) - lomax /T4 (B), (A.23)

rae g — pasHo 41077 Be/Am;
b, M — LUMpUHA KOHTYpA;
djw M — paccTosHWe KOHTYpa OT CTeHbl 3KpaHa, rae dy,, 2 dgyq;
dyp M — cpefHee paccTosHMe KOHTYpa OT KpbILLUM 3KpaHa,
los A — TOK MOMHUM B 30HE 3aLLuTLI OT MOMHUN LPZ Ojp;
lomax: A — MaKkcuMarnkHoe 3HadeHne Toka MOMTHUM B 30He 3alMThl OT MofHMKM LPZ 0,;
K 1A/ m — KoahPULMEHT HOopMbI, OBGLIUHO k, =0,01;
/, M — OrnuHa KoHTYpa;
T4, ¢ — BpeMs HapacTaHusi nepeiHero poHTa Toka yaapa MOSIHUN B 30He 3alLThl OT MOMHUKM LPZ 0j;
Wy M — LUMPUHE AYelKK CETKM aKpaHa.

ToK KOPOTKOro 3aMblkaHNs /g OnpeaenseTca Tak
lsc = ug b In(1+1ldy,) K, (W, I\/d,,,) /Ll (A, (A.24)
rae NPUHATO, YTO OMUYECKOe COMPOTUBMEHME NPOBOAHUKA NPpeHebpexnMo Marno (HauxyaLwuid cnyyai).
MakcumarnkeHoe sHadeHUe Igoax OnpeaensaeTcs Tak
rae Lg, TH — co6CTBEHHAaA MHAYKTUBHOCTb KOHTYpa.
AnA NpAMOYronbHLIX KOHTYPOB cOBCTBEHHas NHAYKTMBHOCTL KOHTYPa Lg MOXeT 6biTh paccHuTaHa Tak
Ly={0,8 VP +p2-08-(/+b)+0,4-/ In[(2b/rc)/(1 +V1+ (b//)2)] +04-b-In [(2//rc)/(1 e (//b)z)]} - 108 (In), (A.26)

roe f,

o M — pafunyc NpoBofHMKa KOHTYpa.

HanpsxeHue 1 ToK, HaBeAeHHbLIE MAarHUTHLIM MONIEM MEPBOIO MOMOXUTENLHOTO yaapa MonHWK (T, = 10 MKc), onpe-
JensanTes Tak:

Uocirmax = 1,26 - b - In (1+ lidyy,) - (W /Ydy) - lepax  (B) (A.27)

Hanpsixenne u Tok, HaBefeHHblE MAarHUTHLIM MofieM MepBoro oTpULATenLHOro yaapa MonHum (7, = 1 MKc), onpe-
JenaTces Tak:

Uocirnmax = 12,6 - b+ In (1+ lidyy,) - (W /) - Fenmax (B) (A.29)
Iscirnmax = 12,6 - 106-b-In(1+ Hdyy,) - (W, 1y dy,) - Ienmax! Ls (A) (A.30)
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HanpspkeHne 1 Tok, HaBeieHHbIE MarHUTHLIM NMONeM Nocneaywmx yaapos MonHum (7, = 0,25 MKc), onpeaensioTca

TakK:
Uocrsmax =504 - b= In (1 + lldy,,) - (W, /y/dy,) - Ismax (B) (A.31)
Iscismax = 12,6 - 10° - b - In (1+ lidyy,) - (W, /Y dy) * Ismax! Ls (A), (A.32)

rae /epax KA — MakcumanbHoe 3HaveHne Toka NepBoro NONOXUTENbHOrO yaapa MOMHUK;
lenmax: KA — MakcuMarnbHoe 3HaYeHUe Toka NepBoro OTPULATENLHOTO yapa MOSTHUK;
Ispax: KA — MaKkcumarbHoe 3HaveHne Toka nocneayowux yaapos MOrHUM.

A.5.3 CuTyaums BHyTpM 30HbI 3al4MUTbI OT MonHuu LPZ 1 B cnyvyae 6nu3koro ygapa MonHuu

MarHutHoe none H; BHyTpu o6bemMa Vg 30HbI 3aWuTsl OT MonHUM LPZ 1 cuntaetca ofgHopofHbIM (CM. A 4.1.2).
HanpskeHune xonoctoro xoga Ugg onpefensercs Tak

Uoc=ug b/ dH,/dt (B) (A.33)
[M1KoBOe 3HadeHNe HanpsxeHUs Ugepax BOSHUKAET BO Bpems nepefHero gpoHTa T4
Uocimax =Ho b -1 Hymax / Ty (B), (A.34)

rae ug — paBHo 4-1r-107 Be/AMm;
b, M — LUMPUHa KOHTYpA,;
H;, AIM — 3aBUCALLee OT BpeMeHN MarHuTHoe norne BHYTpU 30HbI LPZ 1;
Himax, A/M — MaKkcuMarnkbHoe 3Ha4eHe MarHMTHOro Nons BHyTpK 30Hb! LPZ 1;
[, M — ONWHa KOHTYpa,;

T,, ¢ — BpeMs nepeaHero GpoHTa MarHUTHOro NONS, UAEHTUHHOE BPEMEHU HapacTaHUs NepefHEro poHTa Toka
1 p
yaapa MOMHUN.

Tok KopoTKOro 3amblkaHus /g onpeaenseTcs cneayowmm obpasom
Isc=wug-b-1-Hi/Lg (A), (A.35)
r4e NpUHATO, YTO OMUYECKOEe COMPOTMBIIEHNE NPOBOAHUKA NPEeHEBPEXNUMO Mano (HauxXyaLWWiA cny4an).
MakcumansHoe 3HaYeHUne Igopax ONpeaenseTca cnepyroumum o6pasom
Iscmax = mo b1 Hypax I L (A), (A-36)
rae Lg, 'H — cobcTBeHHas WHAYKTMBHOCTL KOHTYpa (Ans pacyeTa Lg cM. A.5.2).

HanpsbkeHne 1 TOK, HaBe/leHHble MarHUTHLIM noneM H;;z NepBoOro NONOXUTENLHOrO yaapa MonHuu (T, = 10 MKc),
onpefensTcA Tak:

Uocirmax =0.126 - b - I - Hygppax (B) (A.37)
Isciemax = 1,26 - 100 - b - 1 - Hyemax / Lg (A) (A.38)

HanpsikeHne 1 TOK, HaBeA€HHbIE MarHUTHLIM MOJIEM NEPBOro OTPULIATENBHOTO yaapa MonHuu (T, = 1 MKc), onpe-
AEenaAloTcA Tak:

Uocirnmax = 1,26 - b - 1 - Hyenmax (B) (A.39)
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HanpsixxeHue v Tok, HaBefjeHHble MarHUTHbIM nonem Hy s nocnegyoLnx yaapos MonHum (T, = 0,25 mkc), onpeae-
NAKTCA TakK:

Uocisimax =5.04 - b - 1 - Hygmax (B) (A.41)

rae Hypmax A/M — MakcumarnbHoe 3HadeHne MarHUTHOro nons BHYTPU 30Hbl LPZ 1 nepsoro nofoxuTenesHoro yaapa
MOSTHUY,

Hienmaxe A/M — MaKkcuManbHoe 3Ha4YeHue MarHWTHOro nons BHyTpu 3oHbl LPZ 1 nepeoro oTpuuatensHoro yaapa
MOMHWY,

Hqiismmaxs A/M — MakcumanbHoe 3HauyeHWe MarHMTHOro Nonsi BHYTpU 3oHbl LPZ 1 nocneaytowmx yaapos MOMHUA.
A.5.4 Cutyauus BHYTpM 30HbI 3alMTbl OT MONHUKN LPZ 2 u Bblwwe
MarHuTHoe none H,, BHYTPU 30HbI 3aLUThI OT MOrNHUK LPZ n Ans n = 2 cuuTaeTcs OAHOPOAHBIM (eM. A.4.1.3).

[MosToMy NpUMeHAITCA OAHU U Te Xe dopmynbl (A.4.1.2) Ana pacyeTa HaBeJeHHbIX 3Ha4YeHUA HaNPSKEHNA U TOKa,
rae H, sameHsieTcs Ha H,,.
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Mpunoxexue B
(cnpaBouHoe)

Peanusauusa mep sawutbl SPM cywecTBylommux 3aaHun

B.1 O6Lume nonoxeHus

[na o6opyaoBaHUs BHYTPU CYLLECTBYIOLMX 34aHUI He BCErga BO3MOXHO NPUMEHUTL Mepbl 3awuTsl SPM, npeay-
CMOTpPEeHHble AaHHbIM CTaHAaPTOM.

[JaHHoe NpunoxeHne yKasbiBaeT OCHOBHLIE BOMPOCh!, Ha KOTopkIe cnefyeT obpalartb BHUMaHWe, U COAEPKUT pe-
KOMeHZaunu Ans BbiGopa Mep 3aLUuThl, KOTOPbIE He ABNAKTCA 0683aTeNbHLIMU, HO MOTYT YIYULLNTL UMEOLLYIOCS 3aLUuUTy
B Lenom.

B.2 MepeyHn KOHTPONbHbLIX BONPOCOB

B cyllecTBytOWUX 3[aHUAX NPU BbIGOpe COOTBETCTBYIOWMUX Mep 3aluTbl He06X0AMMO NpUHUMaTb BO BHUMaHue
CYLLECTBYOLLYIO KOHCTPYKLMIO, OCOBEHHOCTHU 3QaHUA U CYLWECTBYIOWUE SNEKTPUYECKNE U AMEKTPOHHLIE CUCTEMBI.

KoMMneKT KOHTPOMbHBIX BOMPOCOB MOMOraeT NpoaHanu3npoBaTb pUCK U NpoussecTu Beibop Hanbornee noagxoas-
LMX Mep 3aLLyMThI.

Onsa cywectByloWmMx 3gaHuii ocobeHHo HeobxoguMa paspaboTka CUCTEMHOro nnaHa ANA NPUHATUS KOHLenuum
onpefeneHns 30H 3aLUuThbl OT MOMHUKW, ANA 3a3eMNeHus, ypaBHUBaHUA NOTeHUManoB, Bbibopa Tpacc Npoknagku kabeneit
W ANS 9KpaHUpOBaHWS.

MepeyHu KOHTPOSBHLIX BONPOCOB, NpUBeAeHHble B Tabnuuax B.1—B.4, cnegyet ucnonesosath Ana c6opa Heobxo-
OVMMbIX JaHHBIX O CYLLECTBYHOLLEM 34aHNK U O ero ycTaHoBKax. Ha oCHOBe 3TUX faHHbIX A0SMkHa GbiTb BLINOMHEHA OLEHKa
pucka B cootBeTcTBMU ¢ MOK 62305-2 gns onpegeneHns Heo6xoaMMOCTH 3alWUThl U, €CNu 3Ta 3awuTa Heobxoauma, AnA
onpefeneHns Hambornee aKOHOMUHECKN SPPEKTUBHBIX MEP 3aLUThI, KOTOpbIe AOMKHbI ObITb NPUMEHEHDI.

MpumevyaHune 1— [JononHUTENbHYO MHMOPMALMIO O 3aLLUTeE OT 3NEKTPOMarHUTHbIX Nnomex (EMI) B ycTaHoBKax
3aaHuii cMm. B [1].

[JaHHble, nony4eHHbIe C MOMOLLLIO NEpeqHel KOHTPONBbHBIX BONPOCOB, ABMSAIOTCA TakKe MosiesHbIMU B Npouecce
NPOeKTUPOBaHNS.

Tabnwnya B.1 — XapakTepucTUK1 KOHCTPYKLUM U NpUreratoLeil Tepputopun

Moanums Bonpoc?

KameHHas KnafKa, kupnuiu, peBecuHa, apMUpPOBaHHbIA BETOH, 3AaHUA CO CTanbHbLIM KapkacoM, MeTannu-
Yeckui dpacag?

OTaenbHO cTosiLee 31aHue Ui B3aUMHO CBsi3aHHble GIokU ¢ TeMrnepaTypHbIMUA LWBaMU?

Mnockoe v HU3KOe 3haHne UK BbICOTHOE 3faHue? (pasmephbl 3aHNA)

CTepKHW apMaTypbl ANEKTPUYECKU COEAUHEHBI NO BCEMY 371aHu1I0?

BVI,D,, TUN N Ka4eCTBO METaNNU4ecKoro Matepuana KprLIJI/I?

Metannuyeckue dacagbl COEAUHEHEI ANS ypaBHUBaHUSA NOTeHLManos?

MeTtannuyeckune pambl OKOH coefjuHeHbl ANA ypaBHUBAHUA NOTEHUUanoB?

Pa3amep okoH?

Ol [N | O | DA~ WI]IN

3aaHune 060pyaoBaHO BHELIHEN CUCTEMOM 3aLUUTLl OT MOrHUKM LPS?

—_
o

Tun U Ka4ecTBO BHELIHEN CUCTEMBI 3aLLMTHl OT MOMHUM LPS?

11 Matepuan rpyHTa (ckana, nousa)?

12 BbicoTa, paccToaHUe n 3a3eMIIeEHUEe COCEAHUX 3haHNin?

2 bonee petanbHyto MHopmayumto cM. B MOK 62305-2.
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Tabnuya B.2 — XapaKTepUCTUKU YCTaHOBKM

Moanumsa Bonpoc @

1 Cnoco6 npoknaakn BXOAALLMX KOMMYHUKaLMA (MPONOXEHHbIE B 3eMre UK BO3AYLUHbIE)?

Tun BeICTYNAKOLLMUX BHELLHWUX YCTPONCTB (AHTEHHbI UMW Jpyr1ue BHELLHWE YCTPoNCTBa)?

[nockoe 1 HU3Koe 34aHue UK BbICOTHOE 34aHne? (paamepbl 3,anMH)

CTepxHUW apMaTypbl SNEKTPUYECKN CoeiMHeHbI MO BCEMY 3[1aHNU0?

Bua, TMN 1 Ka4ecTBO METanIMYecKkoro MaTepunana KprLIJI/I?

MeTannuyeckue dacafibl CoeAUHEHbI AN YpaBHUBAHUA NOTEHLMANOB?

N|O|lo || |IN

MeTannuyeckne pambl OKOH COEAUHEHbI AN YpaBHUBaHUA NOTeHUWanos?

a bonee fetanbHyto Hdopmaumio cM. B MOK 62305-2.

Tabnuya B.3 — XapakrepucTuku o6opyaoBaHus

Mosuuuns Bonpoc 2 P

Twn B3aUMHbIX COeAUHEHUIA BHYTPEHHUX CUCTEM (3KpaHUPOBaHHbIE UMW HESKPAaHUPOBaHHEIE MHOTOXMWITBbHEIE
1 kabenu, koakcuasnbeHble kabenu, aHanorosble U/UNWU JUCKPeTHbIE, cbanaHcUpoBaHHble M HecGanaHcupo-
BaHHblE, ONTOBONOKOHHLIE kKabenu)?

2 YpoBeHb CTOMKOCTM K NepeHanpsKeHNAM yCTaHOBMEHHBIX 3MEKTPOHHBIX cucTem? 2 b

2 Bonee geTanbHyto UHdopmayuio cMm. B MOK 62305-2.
b Bonee petanbhyto uHdopMaLmio cM. B [4], IEC 61000-4-5, IEC 61000-4-9 u IEC 61000-4-10.

Tab6nuya B.4 — [pyrue Bonpocel, KOTOpLIE AOMKHB! ObiTb YUTEHE! NPU ONpeaeneHni KOHUenUn 3awnThbl

Mosuums Bonpoc 2
1 Tun 3azemneHuna anekTpoycraHoBku 3gaHusd — TN (TN-S, TN-C unu TN-C-S), TT unu IT?
2 PacnonoxeHue obopygoBaHus? 2
3 CoefinHeHe NpOBOAHUKOB (DYHKLMOHANBHOTO 3a3€MIEeHUs1 BHYTPEHHEW CUCTEMBI C CETLIO YpaBHUBAHUSA Mo-
TeHyunanos?

2 Bbonee geTanbHyo MHPOPMALMIO CM. B NPUNOXEHUU A.

B.3 MNpoekTupoBaHune mMep 3awursl SPM aAnga cyulecTsylolux 3aaHum

MepBbIM 3TanoM B NpoLecce NpoeKkTUpoBaHUa Mep 3aluThl SPM ABnaeTca aHanus nepeyHs KOHTPONbHbLIX BONPO-
COB B COOTBETCTBUM C B.2 1 BLINOMHEHWE OLEHKUN pUCKa.

Ecnu aToT aHanu3 nokaabiBaeT, 4To Mepbl 3aluTbl SPM Tpebyiotcs, A0MKHBI GbITh BEIMOMHEHLI cneaytoLme stans,
nokasaHHble Ha pucyHke B.1.

Cnepyet BeIbpaTb COOTBETCTBYOLLME 30HbI 3aLWTLl OT MONHUKU LPZ ana Bcex noMeLyeHnit, rae pacnonoxeHo obo-
pyaoBaHue, Tpebytollee 3awuTel (cM. 4.3).

OcHoBHbBIMM MepaMK 3awuTel SPM gomkHbl 6bITb BHYTPEHHEE 3KpaHWpOoBaHWE U ceTb YpaBHUBaHWUSA NOTEHLUANOB.
OTa ceTb AoMmKHa UMETL S4eiiky, He npeBbilatoe 5 M B NtoboM HanpaeneHuu. Ecnu nnaHMpoBKa 3aaHUA He NO3BONAET
BbIMOMHWUTL 9KpaHWpPOBaHWeE W CETb YPaBHWBaHUSA NOTEHLMANoB, TO, N0 MEHbLUE Mepe, Ha KaXAoM 3Taxe AOMmKeH BbiTb
YCTaHOBMNEH KONbLIEBOW NPOBOAHUK C BHYTPEHHEN CTOPOHBI BHELUHEW CTEeHbI 3AaHUA. STOT KOSbLEBOW NPOBOAHWUK AOMKEH
6bITb COEAMHEH AN YPaBHWBAHWUA NOTEHLUMANIOB C KaXablM TOKOOTBOAOM BHELUHEN CUCTEMBI 3aLWTLl OT MonHuM LPS.

MpumMmevyaHne — MoagepHusaLms cpefcTB SKpaHUPOBaHUA CYLLECTBYIOLLEro 3gaHuns YacTo GbiBaeT 3aTpyadHeHa
NpaKkTU4eckn U He aKoHoMMYHa. B Takux criyvasx apdpekTuBHyr ansrepHaTuBy obecneynBaeT NnpUMEHeHe YyCTPONCTB
3awmTtel SPD.

50



FOCT P M3K 62305-4—2016

B.4 MpoekTupoBaHUe OCHOBHbIX MEp 3alUTbl AN 30H 3aWmuThbl OT MONHUK LPZ

B.4.1 MpoekTupoBaHUe OCHOBHbIX Mep 3alUUTbl ANA 30HbI 3aWMTbLI OT MOnHUKM LPZ 1

OcHOBOW Mep 3alUUTbl J0STXHbI ObiTb BHYTPEHHEE SKpaHnpoBaHWE U BLINIONTHEHUE CETU YPaBHNBaHWA NOTEHLWanos
nv6o npoknagka KonbLeBOoro NpoBOAHUKA C BHYTPEHHEN CTOPOHLI HapyXHOW CTeHbI, KOTOopas, Kak npasuno, sBMserca
rpaHuLei 3oHbl 3awuThl oT MofHuKM LPZ 1. Ecrnn HapyHasa cTeHa He sSBRsieTcs rpaHuuei 3oHbl LPZ 1, a BHyTpeHHee
3KpaHMpoBaHWe W BLINONIHEHUE CETU YpaBHUBaHUA NOTEHLMANoB HEBO3MOXHbI, TO Ha rpaHuLe 30Hbl LPZ 1 gomkeH 6biTb
YCTaHOBMEH KOnbLEBOM NPoBOgHUK. KonbLEBOH NPOBOAHWK AOMKEH ObiTb COEAUHEH C KOMbLEBLIM NPOBOAHUKOM Hapy»X-
HOIA CTeHEl, NO MeHbLUEn Mepe, B ABYX MeCTax, pacnomoXeHHbIX Kak MOXHO farblue APyr OT Apyra.

B.4.2 MNpoekTupoBaHWe OCHOBHbIX Mep 3aliUThl A4 30HbI 3aWUThl OT MonHuu LPZ 2

OcHoBOW Mep 3aluTbl SBMSAIOTCA BHYTPEHHEE SKpaHMpOBaHWe W BEIMOMHEHUE CETU YpaBHUBaHWSA MOTEHLMarnoB
nn6o npoknajKa KonbLEBoro NPoBOAHWKa C BHYTPEHHEN CTOPOHEI Hapy»KHOW CTeHbl. ECnu BHYTpeHHee aKkpaHUpoBaHue K
BbIMOITHEHWE CETU ypaBHWBAHMUS NMOTEHLMaroB HEBO3MOXHO, Ha rpaHuLe Kaxzoii 3oHbl LPZ 2 gomkeH BbITk ycTaHOBIEH
KorbLeBol NpoBoAHWK. Ecnn pasmepsl 30Hbl LPZ 2 npeBbilwaloT 5 M - 5 M, JOMKHO 6bITh BLINOMHEHO AOMONMHUTENBHOE
JerneHue, 4yTobbl AYENKN CETKU He NpeBbIiWany pasmep 5 - 5M. KonbLieBoid NpOBOAHUK AOIPKEH BbITb COEAUHEH C KOMb-
LieBbIM MPOBOAHUKOM, OKpYyXatoLum 30Hy LPZ 1, no MeHbLUel Mepe, B ABYX MeCTax, pacrofoXeHHbIX Kak MOXXHO Aarblue
Apyr oT Apyra.

B.4.3 NpoekTnpoBaHue OCHOBHbIX Mep 3aWMThbl AMNA 30HbI 3alMThbl OT MonHuKM LPZ 3

OcHoBOW Mep 3allWTbl ABNATCA BHYTPEHHEE 3KpaHUpOBaHWE W BLINOMHEHWE CETU ypaBHUBaHWS MOTEHLManos
nmbo konbLEBOro NPoBoAHWKa BHYTpY 30HbI LPZ 2. Ecnu BHYTpeHHee aKkpaHUpoBaHUe U BLINONHEHWE CETU YpaBHUBaHUS
noTeHLWanos HEBO3MOXHO, TO Ha rpaHuLe kaxaon 3oHbl LPZ 3 fomxeH 6bITb YCTAHOBMEH KONbLEBOW NpoBoAHWK. Ecnn
pas3mepbl 30Hbl LPZ 3 npeBbiwator 5 M - 5 M, 4OMKHO 6bITh BEINMOMHEHO AOMOMHUTENBHOE AefleHne, YTOObI AHENKN CETKN
He npesblllany pasmep 5M - 5M. KonbLeBoit NpoBOAHUK AOMKEH ObITb COEAUHEH C KOMbLUEBLIM NPOBOAHUKOM, OKpYyXato-
WM 30Hy LPZ 2, no MeHbLUen Mepe, B ABYX MeCTaX, pacrnornoXeHHbIX Kak MOXHO Aarnblue Apyr oT gpyra.

B.5 YctaHOBKa cUCTEeMbl cornacoBaHHbIX YCTPOUCTB 3awmTtbl SPD

Mpn NPOEeKTUPOBaAHUK CUCTEMBI COMTTAacOBaHHbIX YCTPOCTB 3alMThl OT NepeHanpshkeHuin gomkHa GbiTe NpegycMo-
TpeHa 3aluTa kabenei, nepecekatoLux rpaHuLbl pasnmuyHbIX 3o0H LPZ.

3awuTy, KoTopas obecrnevnBaeTcs CUCTEMOI ypaBHUBaHWUS MOTEHLWANOB U CUCTEMOMW COrNacoBaHHLIX YCTPONCTB
3awuTel SPD, cyLlecTBEHHO YNy4LIUT NPUMEHEHWE AONONMHUTENBHBLIX MEp.

Mpn npuMeHeHUn KabenbHbIX JIO0TKOB, kabeflbHbIX NMEeCTHUL U TOMY MOAOGHOro AOMKHLI GbiTe NPEAYCMOTPEHSI
Mepbl, obecrne4mnBaroLLe NX UCMONb3oBaHUe B Ka4ecTBe COOTBETCTBYIOLLUX 3KpaHOB ANs kaGenen, NpoknagbiBaeMbiX B
HUX U/UNKU MO HUM.

Mo BO3MOXHOCTW, BOMKHLI GbITb PACCMOTPEHbI LOMOMHUTENBHBIE MEPbI, Takue Kak SKpaHUpoBaHWe CTEH, NOMoB,
MOTOSIKOB U T. M., ANs o6ecneveHns 3awwuTel AONONHUTENBHO K yXKe UMetoLLeiica (cM. pasaen 6).

Mepebl, KOTOpble crieqyeT npeagycMaTpuBaTth NpU NPOEKTUPOBAHWM ANA YNyYleHUs B3aUMHON CBA3U Mexay npo-
eKTUpyeMbIM 3gaHvnem U Apyrumun 3gaHusmu, cMm. B B.11.

B cnyvae ecnu B 3aHUK, KOTOPOE YKe OCHALLEeHO MepamMu 3alluTbl, YyCTaHaBMMBaKTCA HOBLIE BHYTPEHHUE CUCTe-
MEl, NPOLiecC NPOEKTMPOBaHMUS [oMmKeH ObiTk BEIMONHEH NOBTOPHO A4S PACMONOXKEHUA 3TUX BHYTPEHHWUX CUCTEM.

MonHkIf NpoLecc NPOEKTUPOBaHUS NPOUNITIOCTPUPOBAH Ha BrIoK-CXeMe (CM. pUCYHOK B.1).
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C6op aaHHbIX U3 B.2 1 oueHka
pucka no MOK 62305-2

Tpebyrorcs nu Her
MEepb! 3aLLUTHI? Cron
Onpeaenexune 30Hbl LPZ
(4.3, paspen B.7) |
MpoexTupoBaHue CUCTEMBI
. cornacoBaHHbIX YCTPONCTB
[MpoeKkTMpoBaHMe OCHOBHOM sawmTsl SPD (5.3, B.8)
CUCTEeMbl ypaBHUBAHUSA
noTeHyuanos |
I MpoekTupoBaHue AONONHUTESbHBIX
n mep (B.10, B.11)
|pOeKTUPOBaHME OCHOBHbIX
Mep 3awmTbl Ansi 3oHb LPZ 1
(B4.1) |
| MpoekTUpoBaH1e Mep 3aLLMThI
Ansi BHeLWHero 060pyaoBaHus
MpoekTMpoBaHue OCHOBHbIX (B.12)
Mep 3almTbl Ans 30Hbl LPZ 2
(B4.2)
MPOEKTPOBAHINE OCHOBHBIX YnyulueHue B3auMHbIX COeAUHEHWUA
Mep 3aLMTbl Ars 30HbI LPZ 3 mMexay 3naHuamMu
(B.4.3) (B.13)

PucyHok B.1 — 3OTanbl npoektupoBaHus mep 3awutel SPM gns cywecTsyowero 3gaHus

B.6 MogepHu3aLusa cyllecTBYIOLEH CUCTEMbI 3alUUTbI OT MONHUKU LPS 3a cueT npumeHeHus
NPOCTPAHCTBEHHOIO 3KpaHMPOBaHUA 30HbI 3alUTbLI OT MonHuu LPZ 1

CylyecTaytoLLiaa cucTema 3aluTsl oT MonHUK LPS (B cooTBeTcTBUM ¢ MOK 62305-3) BOKPYr 30HLI 3aLUTLl OT MOSI-
Hum LPZ 1 moxeT 6bITb ynydlleHa:

- 3a cyeT 0ObeMHEHUS CYLLECTBYIOLLMX MeTannmyecknx pacagos u METaNINYECKUX KPbiLll BO BHELLHIOW CUCTEMY
3aLMTEl OT MOMHUK LPS,

- 3a CYET MUCMONb30BaHUS CTPOUTENBHLIX apMaTypHbIX CTepxHel, obecnednBaloLUx HEMPEPLIBHOCTL 3MeKTpude-
CKOWM Lienu OT Bepxa KpbILLK 40 3a3eMINSHOLLEro yCTpoicTaa,

- 3a CYET yMeHbLUeHWs NHTepBana Mexzay TOKOOTBOAaMMW U YMEHbLUEHWUSA pa3Mepa S4eikn CETKU MONTHNENPUEMHN-
Ka 4O pasMepoB MeHee S M,

- 3a CYeT YCTaHOBKM MMGKUX MPOBOLHUKOB YpaBHWBaHUS NOTEHLMANO0B NapanfernbHO KOMMEeHCaLMOHHOMY coeiuHe-
HUIO MEXAY CTPYKTYPHO pasfefieHHbIMU COCeAHUMN apMUpOBaHHLIMKU Bnokamu.

B.7 CospaHue 30H 3aWwmThl LPZ AnA aneKkTpuyeckux U aNeKTPOHHbIX CUCTEM

CooTBeTCTBYIOLLME 30HbI 3aLLUTEI OT MONHUKU LPZ ycTaHaBnuealoTcs B 3aBUCUMOCTU OT YACHIA, TUMA U YyBCTBUTENb-
HOCTW SNEKTPUYECKUX U SNEKTPOHHBIX CUCTEM, Ha4YMHas ¢ HeGOoNbLUKMX NTOKarbHbLIX 30H (060MoYKa OTAENbLHOrO SMNEKTPOH-
Horo o6opyaoBaHuA) 1 3akaH4nBas 6onbLLMMK 06beJMHEHHEIMU 30HaMKU (06beM BCero 3faHus).

Ha pucyHke B.2 nokasaHbl TUNOBbIE KOMMOHOBKM 30H LPZ ans 3awuTel BHYTPEHHUX CUCTEM, NpeaycmaTpusatowue
pasnuyHble peLleHUs, Nogxoaslume AN CyLWecTBYIOWMX 34aHui, B YaCTHOCTK:

Ha pucyHke B.2a nokasaHa ycTaHoBKa ofHOI 30Hbl LPZ 1, cosparolleit 3alymiLeHHbIn 06beM BHYTPU BCEro 3faHus,
HanpuMep ANSA NOBbILLEHWSA YPOBHER CTOMKOCTM K NepeHanpshkeHUAM BHYTPEHHUX CUCTEM:

- OTa 30Ha LPZ 1 MoxeT 6bITb co3gaHa nyTeM NPUMEHEHUS CUCTEMBI 3aLLUTLI OT MOMHWUK B cooTBeTCTBUM ¢ MOK
62305-3, cocTofiLiel U3 CUCTEMbl BHELLUHEN 3allUTbl OT MOMHUM LPS (MonHMenpuemMHuK, TOKOOTBOA W 3asemnsiowee
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YCTPOICTBO) M CUCTEMbI BHYTPEHHEN 3alunTbl OT MOSIHUKM LPS (ypaBHMBaHWe MOTEHLMAIOB, BbINOMHAEMOE B Lensx 3a-
LMTblI OT MOJIHAKX, Y COOTBETCTBYHOLME pa3fenstolme paccTosaHus).

- Cuctema BHELUHeN 3almTbl OT MOSIHMKM LPS 3auwmuiaet 30Hy LPZ 1 oT ygapoB MOMHUM B 3aHWE, HO MarHUTHoe
nosie BHyTpW 30HbI LPZ 1 ocTaetca noytM He ocnabfieHHbIM. 3TO MPOUCXOAMT M3-3a TOro, YTO NPOBOAHMKW MOJSTHUENpU-
€MHMKa 1 TOKOOTBOAbl MMEIOT LUMPUHY SYEKM CETKN U CTaHA4ApTHble paccTosHUA 6onee 5 M, NoaToMy addekT npocTpaH-
CTBEHHOI0O 3KpPaHWPOBaHWA He3HaunTesieH, Kak MOACHEHO BbILUe.

- Cuctema BHYTpPeHHel 3aluTbl OT MOMHUM LPS TpebyeT BbINONHEHNA COEAUHEHWI ANS ypaBHUBAHUSA NOTEHLM-
a/loB BCEX KOMMYHMKaUMiA, BXOAALWMX B 34aHME Ha rpaHule 3oHbl LPZ 1, Bko4as yCTaHOBKY YCTPOMCTB 3awmTbl SPD
[O/15 BCEX 3/IEKTPUYECKUX W CUTHANbHbIX KabenbHbIX NHWA. 3TO rapaHTupyeT orpaHuyeHvue ycTpoicTeamu 3awmtbl SPD
HaBeeHHbIX NepeHanpsHKeHNi Ha BXOAALMX JIMHUSIX NpY BBOAE UX B 34aHMe.

MpumevyaHne — [NS UCKIHOYEHUS HU3KOYACTOTHBLIX NOMEX BHYTPU 30Hbl LPZ 1 moryT 6biTb Nose3Hbl pasgenu-
TesbHble UHTEpPAIECHI.

O603HauYeHns:
E — cunosble KabesibHble NUHWN;
S — curHasbHble KabesbHbIE SIMHNN.

PucyHok B.2a — HeakpaHupoBaHHas 30Ha LPZ 1 c npmeHeHneM cUCTeMbl 3awmTbl OT MOHUN LPS

1 YCTPOICTB 3awmTthl SPD Ha BBOAE KaGeslbHbIX SIMHUIA B 3aaHMe (Hanpumep, A5 NOBLILEHWSI YPOBHSI CTOMKOCTM
CMCTEM K NepeHanpshkeHUsIM Win 4151 HE6OSbLUMX KOHTYPOB BHYTPU 34aHWs)

53



FOCT P M3K 62305-4—2016

54

Cyulectsytowpe . ) HoRble LPZ 0
YCTaHOBKM n/ YyCTaHOBKM
01 LPZ O 01
O603HaveHus:
E — cunosble kabesbHble NNHWUK;
S — curHanbHble KabenbHble NMHUN.
PucyHok B.2b — HeakpaHupoBaHHafa 30Ha 3aWnTbl LPZ 1 HOBbIX BHYTPEHHUX CUCTEM C NPUMEHEHUEM

9KpaHMpOBaHMUA ANA CUTHa/IbHbIX KabenbHbIX IMHUI N cOracoBaHHbIX YCTPOWCTB 3awmTbl SPD
ON15 CUNOBbIX KabenbHbIX IMHWI
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CywecTeytowme n XX HoBble LPZO
YCTaHOBKM AW " ycTaHOBKK

O603HayeHus:
E — cunoBble KabesibHble JIMHWY;
S — curHanbHble KabesbHble IMHNN.

PucyHok B.2c — HeakpaHupoBaHHas 30Ha LPZ 1 n 6onblias akpaHnpoBaHHasa 30Ha LPZ 2
0N HOBbIX BHYTPEHHUX CUCTEM
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CywecTsyioupe n /K Hosble LPZ 0
YCTaHOBKM 4 VVJy ™ ycTaHOBKM
0/1 LPZ 0 01
0O603HaveHus:

E — cunoBble kabenbHble NUHWK,
S — curHanbHble KabenbHble JIMHUN.

PucyHok B.2d — HeakpaHupoBaHHas 30Ha LPZ 1 n aBe nokanbHble 30Hbl LPZ 2 ana HOBbIX BHYTPEHHUX CUCTEM
PucyHok B.2 — Bo3MOXHble BapuaHTbl co3faHnsa 30H LPZ B cyuwlecTByOLWMX 30aHUSAX

Ha pucyHke B.2b nokasaHo, 4YTO B He3KpaHWpOBaHHOl 30He LPZ 1 HOBoe o6opypoBaHMe TakkKe HyXaaeTcs B 3a-
lwMTe OT nepeHanpsxeHwid, nepepasaemMblX NPOBOAHbIM MyTeM. Hanpumep, curHasibHble uenu MoryT 6biTh 3aluuLeHbl
3a cuyeT MNPMMEHEHWs 3KpaHWPOBaHHbIX kabenel, a CUIOBble UEen — 3a CYET NPUMEHEHUS CUCTEMbl COr1acoBaHHbIX
YCTPOWCTB 3awmnTbl SPD. 3T0 MOXeT noTpeboBaTb NPMMEHEHUS AOMOMHUTENbHbLIX YCTPONCTB 3awnTbl SPD, UCNbITAHHbIX
TOKOM /M, 1 YCTPOWACTB 3awuTbl SPD, MCMbITaHHbLIX BOSTHOW KOMOGWHMPOBAHHOM (DOPMbI, YCTAaHOBNEHHbIX B6/IM3N 060pYy-
[0BaHUSA 1 COrnacoBaHHbIX C yCTpolcTBamMmn 3awmTbl SPD, ycTaHOBNEHHbIMW Ha BBOAE KabenbHbIX IMHUIA B 3gaHue. 3T0
MOXeT noTpeboBaTb NPUMEHEHUST [ONOMHUTENTbHON U30M5uUn 060pyAoBaHMA € ABOIHON usonsaumen (knacc ).

Ha pucyHke B.2c nokasaHo cosgaHue 60/blioin obwein 30Hbl LPZ 2 BHYTpu 30HbI LPZ 1 gns pa3mMeleHuns HOBbIX
BHYTPEHHUX cucTeM. MpOCTpaHCTBEHHbIA 3KpaH 30HbI LPZ 2, BbINO/IHEHHbIN B BuAe CeTkn, obecneynBaeT 3HaUUTelbHOe
ocnabsieHne MarHUTHOrO Mot MOMHUW. YCTpoiicTBa 3awnuTel SPD, ycTaHOBNEHHbIE Ha rpaHuue 3oHbl LPZ 1 (nepexog 0/1)
1 ganee Ha rpaHuue 3oHbl LPZ 2 (nepexog 1/2), nokasaHHble e/1eBO CTOPOHbI PUCYHKA, AO/KHbI 6biTb COrlacoBaHbl B CO-
oTBeTCcTBUM ¢ M3OK 61643-12. YcTpoiicTea 3awuTbl SPD, ycTaHOBMEHHbIE Ha rpaHuue 30Hbl LPZ 1, nokasaHHble C npaBoii
CTOPOHbI PUCYHKA, OO/DKHbI 6bITb BbIOPaHbI 4515 NPAMOro nepexoga mexay 3oHamu 0/2 (cm. C.3.5).

Ha pucyHke B.2d nokasaHO co3faHune AByx Hebonblunx 30H LPZ 2 BHyTpu 30HbI LPZ 1 Kak gns cuioBbiX AVHWIA,
TakK U ANA CUTHaNbHBIX IMHUIA Ha rpaHuue Kaxaow 30Hbl LPZ 2 nomxHbl 6biTb YCTaHOBNEHbI AOMNO/THUTEIbHbIE YCTPOACTBA
3awmtbl SPD. 3Tn ycTpoicTBa 3awuTbl SPD A0/MKHBI 6bITb COrlacoBaHbl € yCcTpoicTBaMu 3awuTtbl SPD Ha rpaHuue c
30HO LPZ 1B cootBeTcTBUM ¢ M3K 51643-12.
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B.8 3awmTa npu noMoLiM ypaBHUBaHUA NOTEHUUANOB

CyuecTsyloLLe CUCTEMbI 3a3EMIEHUS, BbIMOMHEHHBIE ANA YaCTOTLI NUTalOLWEN ceTH, MOryT He obecneynTb yaoB-
NETBOPUTENBHOE YpaBHUBaHWE MOTEHLMANIOB AN TOKOB MOMHWM C YacToTaMu A0 HecKonbkux MITL u3-3a WX BLICOKOFO
uMnegaHca Ha STUX YacToTax.

Haxe cucrema 3awmTsl oT MonHuK LPS, BeinonHeHHas B cootBeTcTBUKU ¢ MOK 62305-3, KOTOpPbI 06LIMHO AONyCcKa-
€T LUMPUHY AYeilkn ceTkn Gonee 5 M 1 NpegycMaTpuBaeT ypaBHUBaHWE NOTEHUMANoB Kak 06asaTenbHyo YacTb CUCTEMBI
BHYTPEHHE 3alWTbl OT MOMHWKU, MOXET ObiTb HE YA0BNETBOPUTENBHON ANA YyBCTBUTENBHBIX BHYTPEHHUX CUCTEM. OTO
0bbsCHAETCA TeM, YTO UMEe[aHC 3TOW CUCTEMbI ypaBHUBAHUA NOTEHLMANOB MOXET ObiTb BCE eLUe CAULIKOM BbICOKUM ANSA
AaHHOro cryvasi NPUMEHEHHUS.

Cucrema ypaBHMBaHUSA MOTEHLMANIOB C HU3KUM UMMEAaHCOM U C TUMOBLIM pa3MepoM SHeiku ceTku 5 M U MeHee
SIBNSIETCH CTPOro peKOMeHyeMOM.

Kak npaBuno, ceTb ypaBHUBaHMS NMOTEHLMATIOB HE J0SMKHA UCMONb30BaTLCA B kavyecTee Lenu obpaTHOro Toka HU B
CUIOBBIX, HU B CUTHambHbLIX Lensx. [MoaTomy saluTHEIR NpoBogHUK PE gonxeH BbiTb NPUCOEAUHEH K CETU YpaBHUBaHNA
noteHuuanos, a PEN-NpoBoHUK He OMMKEH NOAKITIOMATLCA K CETU YpaBHUBAHWUA NOTEHLMANOB HANPAMYIO.

Honyckaetcs npucoefnHeHne pyHKLUMOHANbLHOrO 3a3eMnAaILWero NpoBogHUKa (Hanpumep, «4ucTas 3eMnsa» cne-
LuansbHo ANs arNeKTPOHHBIX CUCTEM) K CETU YpaBHMBAHUA NOTEHLUMANOB ¢ HU3KUM UMNEAAHCOM, TaK KaK B 3TOM cnydae
BO3fje/iCTBUE MOMEX Ha aneKTpUYeckne Unm curHanbHeble Lenu Gyaet odeHb HU3KUM. [nNs UCKNIOMEeHUS BO3AEWCTBUA No-
MeX MPOMBbILLINIEHHOI YacTOThl Ha SNEKTPOHHLIE CUCTEMBI NPAMOE NPUCOSANHEHNE K CUCTEME YpaBHUBAHWA NOTEHLWanoB
PEN-npoBofiH1Ka unu Apyrmx coeiHEHHbIX C HUM METannMYecKnX YacTein He JonyckaeTces.

B.9 3awmra npyM NnoMoLM YCTPOWCTB 3allMThl OT NepeHanpsXKeHun

[na orpaHuyeHUss nepeHanpsKeHWid, HaBefJeHHbIX MOSTHUEN B SNEKTPUYECKUX Lensax, ycTpoictea 3awutel SPD
JomkHbl 6bITb YCTaHOBMEHLI Ha BBOAE B Nio6yto BHYTPEHHIO 30HY LPZ (cM. pucyHok B.2 n pucyHok B.8, nosuuyusa 3).

B 3paHusax ¢ HecornacoBaHHbIMW YCTPOMNCTBaMU 3awwmTel SPD MOXET NpoU3OoWTU NOBpeXAEeHUe BHYTPEHHEW cu-
CTeMbI, €CNK YCTPOWCTBO 3amThl SPD, pacnonoxeHHoe HWXe, Unu ycTpoilcTeo sawuTel SPD, umetoweecsa BHyTpu o60-
pyAoOBaHWA, NpensaTcTBYET Hagnexalleid paboTe ycTpoicTBa 3aluThl OT NEpPEHanpsKEHUH, YCTAHOBMEHHOMo Ha BBOAE
KabenbHbIX IMHUIA.

[nsa o6ecneyveHns adhpeKTUBHOCTU NPUHATLIX 3aLUTHBIX Mep pacnonoXeHUe BCeX YCTaHOBMEHHbIX YCTPOUCTB 3a-
WmnThl SPD gomkHO BbITb 3a0KyMEHTUPOBaHO.

B.10 3awumra npu nomMolum pasaenutenbHbIX UHTepdeicoB

MNpoTekaHWe TOKOB, co3faBaeMblX NOMEXamu HacToThbl NUTaloLWel ceTn, no 06opyaoBaHUIO U NO NOAKMIOYEHHBIM K
HeMy CUrHanbHEIM LiensiM MOXET BbiTb Bbi3BaHO G0MbLLIOK NIOWAaALI0 KOHTYPOB MM HEAOCTATOMHO HU3KUM UMMELaHCOM
CeTU ypaBHUBaHWA noTeHUManoB. [nsa UCKIioUeHUst Takux nomex (rmaBHbIM o6pa3oM B ycTaHoBkax ¢ cuctemoit TN-C)
MOXeT 6bITb [JOCTUTHYTO COOTBETCTBYIOLLES pasfeNieHne MeXAY CYLLECTBYIOWWMN U HOBLIMUA YCTaHOBKaMU NpW NOMOLLM
pasgenuTenbHbIX MHTEePENCoB, Takux Kak:

- obopynosaHue ¢ usonsaunen knacca |l (gBoitHasa nsonsauuma 6e3 3awmTHOro NnposogHuka PE),

- pasgenuTenbHble TpaHCHOPMaTophI,

- OMTOBONIOKOHHBLIE Kabenu, He cofepxallme MeTann,

- OMTUYecKNe CoeANHUTENN.

MpumevyaHune — JomkHo BbiTk yaeneHo BHUMaHWe ToMY, YTOGbI MeTannu4eckne oboroykn obopysoBaHusi He
UMenu HenpegHaMepeHHON rafibBaHNYeCcKoii CBA3M C CEThIO ypaBHUBAHWS NOTEHLMANOB UNW C APYTMMU METaNNUYECKUMU
YacTAMM, HO BbINKU OT HUX M3oNUpPOBaHbl. OTa cuTyauus B 6ONbLUWHCTBE CyYaeB BO3HWKAET U3-3a TOro, YTO SMEKTPOHHOe
obopyaoBaHue, yCTaHOBNEHHOE B XWUMNbIX NOMELLEHUSX UNK obucax, CBA3AHO C ITaNOHHOW 3eMneil TorNbKo Kabensamu.

B.11 3awmTa npu noMoLlu BbiGOpa Tpacc NPOKNafKy U 3KPaHUPOBaHNA KaGenbHbIX IMHUMN

CooTBeTCTBYIOLLaA TpaccupoBKa U aKpaHUpoBaHWe KabenbHbIX NUHUI ABNAOTCA 3PdPEeKTUBHBIMU MepaMu ANS
YMEHbLUEHUS] HaBefeHHbIX NepeHanpshKeHWin. 3T Mepbl 0COBEHHO BaXHbI, ecnu 3PHEKTUBHOCTL NPOCTPAHCTBEHHOTO
3KpaHMpoBaHWsA 30HbI LPZ 1 oMeHb Mana. B aToM cnyyae yny4lleHHyto 3awwuTy obecnevmnsatoT cnegyolme npasuna:

- YMeHbLUeHWe nnowaan UHAYKTUBHOTO KOHTYpa;

- WUCKIIOYEHUE MUTaHUA HOBOro 06opy10BaHUs OT CyLLECTBYIOWMX MarucTpanei Bo nabexaHue cosfgaHus 3amkHy-
ThIX MHAYKTUBHLIX KOHTYpOB 60NbLUOH MoLwaan, 3Ha4MTENLHO yBENUYUBAIOLWMX pUcKk nospexaeHns. Nabexats cosgaHus
3aMKHYTbIX MHAYKTUBHLIX KOHTYPOB 60rbLUOK Niowaamn MOXHO Takke 3a CHET NPOKNaAKN 3NEKTPUHECKUX N CUrHasbHbIX
NWHWI B HEeMocpeaCcTBEHHOW 6NU30CTU ofHa K Apyroii (cM. pucyHok B.8, nosuuus 8);

- NpUMEHEHUEe 3KpaHNPOBaHHLIX kKabeneil. DKkpaHbl 3TUX CUrHaNbHbIX kabenei AoMmkHbI B6bITb NPUCOeMHEHBI K CETU
ypaBHUBaHWUSA NOTEHLMANOB, NO MEHLLLEN Mepe, Ha KaX0M KOHUE;

- NMpUMEHEeHUe MeTanMYeckux kabenbHbIX KOPOGOB UK NPUCOEANHEHHBIX K CETU YpaBHUBAHUSA NOTEHLUMArNoB Me-
Tannu4yeckux nornoc. OTaeNbHbIE CEKLMUM AOMKHBI ObITh HAZIEXXHO COEANHEHBI ANEKTPUHECKU Mexay coboii n NnpucoeaunHe-
Hbl K CETU YpaBHUBAHUS NOTEHLUNASNOB Ha KaX40M KoHLe obwen AnuHbl. CoeguHeHNs AomkHbl GbiTb GONTOBLIMM, BLIMON-
HeHHbIMU BHaxXrnecT unu npu NOMoWu coeaUHUTESbHbIX NPOBOAHUKOB. ﬂﬂﬂ obecne4vyeHnsa HU3Koro uwMnegaHca kabenbHoro
Kopo6Ga o ero NnepuUMeTpy AOMKHbI ObITb YCTaHOBMEHL MHOTOKpaTHbIe 60NToBLIE cCoeMHEHUS UnKk nomnockl (cM. [6]).
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MpumMepbl NpaBUIbHOR Npoknagku kabenei n cnocobbl aKpaHNpoBaHWA NPUBEAEHEI Ha pucyHKkax B.3 n B.4.

MpumedaHue — Ecnu paccTosiHue MexXAy CUrHamnbHBIMU MMHUAMU U SMEKTPOHHBIM 060pyoBaHueM B npeje-
nax obLux noMeLleHWii (KoTopble He NpefHasHaueHsl CneLnantsHo s 3MeKTPOHHLIX cUcTeM) npeBeiwaeT 10 M, peko-
MeHZYyeTcs Ucnonb3oBaTh cbanaHCMpoBaHHbIE CUHaNBHBIE JIMHUM C COOTBETCTBYHOLMMI ranbBaHUHeckuMi passsiskamu,
HanpuMep ONTUYECKUMU COEAVHUTENSAMM, pasfenuTenbHbIMKU TpaHcopMaTopamm Uu pasaenuTenbHbIMIU YCUMMTENAMA.
Kpome Toro, nonesHelM MOXET GbITh MPUMEHEHUE TpUakcuarbHeIxX kabeneii.

1

AL
2/ B2

4
3

N
\‘\\\\\\\\

O6osHaveHua:

1 — 3awWuTHLIN NpoBodHKK PE, ecnu ucnonbsyetca obopyaoBaHue knacca |;

2 — aKpaH Kaxaoro kabensa AonxeH BbiTb NPUCOEAUHEH K CETU YpaBHUBaAHNA NMOTEHLMaNoB Ha 06ouX KOHLAX;
3 — mMeTannuueckas noroca kak JonoNHUTENbHBIA 3KpaH (CM. pUCyHoK B.4);

4 — manaq nnowaab KoHTypa.

MpumevyaHue — bnarogaps Manoi nnowagn KOHTypa HaBeAEHHOE HanpsXeHWe Mexpy sKpaHoM kabens u
MeTannM4ecKkon Nonocoin mMmano.

PucyHok B.3 — YMeHbLUeHWe NoLlajy KOHTypa 3a CYET NPOoKNajKu 3KpaHupoBaHHEIX kabenei
BONWU3N MeTarnu4eckoi nomnocki
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O6osHaveHusA:

1 — KkpenneHue kabenen ¢ SKBUNOTEHLMATILHBIM NPUCOEANHEHMEM UM Ge3 SKBUNOTEHUWArIbHOTO NPUCOEAVHEHUA 9KPaHOB Ka-
6enen k noroce;

2 — Ha Kpasx MarHuTHoe none Bblllie, YeM B cepeiMHe Nosnochl;

E — anekTpuyeckue kabenu;

S — curHaneHble kabenu.

PucyHok B.4 — lMpuMep NprMeHeHnsa MeTannmMyeckoi Nornock! Ans A0NONHUTENBHOTO SKpaHUPOBaHUA

B.12 Mepbl 3awwmTbl BHellHero o6opygoBaHuA

B.12.1 O6wwme nonoxeHus

MpuMepaMi BHeLLHero 06opyoBaHNA ABNAITCS: AaT4nku N06oro BUAa, BKOYAA aHTEHHbI, METEOPONornieckue
[JaT4nKky; TeneBU3MOHHble Kamepbl BUAEOHAOMIOAEHWS; LaT4YMKU HapPYXXHOW YCTAaHOBKU NPOMBILUMEHHBIX NpeanpuUAaTHiA
(AaBneHus, TemMnepaTypbl, CKOPOCTU NOTOKa, MONOXEHUS KanaHa U T.N.) u Nboe Apyroe aNeKTpUYEecKoe, ANEKTPOHHOE
Unu paanoTexHuYeckoe obopyaoBaHue, pacnonoXeHHOe CHapyXu, Ha COOPYXEHUW, BKMOYAA MadThl U TEXHOMOrnYeckne
pesepByapbl.

B.12.2 3awMTa BHeluHero o6opyaoBaHus

Mo BO3MOXHOCTU, 06opyfoBaHue AOMKHO BbiTh pasMelleHo B 30He 3awmuTel LPZ Og ¢ npumeHeHueM, Hanpumep
NoKanbHoro MofTHUENpUEMHUKa AN 3aLuTel 060pyA0BaHUA OT NPAMBIX YAAPOB MOMHUM (CM. pucyHok B.5).

[ns onpegeneHns BepoATHOCTU MPSMOro ygapa MONHWM B 060pyAoBaHWe, YCTaHOBIIEHHOE HaBepXy WM Ha Ha-
PYXHbIX CTeHax 3g4aHus, AormKeH 6blTb NPUMEHeH MeTog KaTalencsa cdepbl (cM. MOK 62305-3). Ecnu aTo 6yaeT uMeTb
MeCTO, TO LOSDKHbI BbiTh yCTaHOBIIEHbl AOMOMHUTENbBHLIE MOMHUENPUEMHMKU. Bo MHOIUX criyyasix nepuna, NecTHUubI,
TpyObl U T. N. MOTYT YAOBNETBOPUTENBLHO BLINOMHATL (DYHKLWIO MOMTHUENpUeMHuKa. Bee obopyfoBaHue, 3a UCKIIOYEHNEM
HEeKOTOPbIX TUMOB @HTEHH, MOXET ObITb 3aLUWLLEHO TakuM crocoboM. B HEKOTOPLIX CryYasX aHTeHHbI JOomkHbI ObITb pas-
MeLLeHbl Ha OTKPbITBIX NoLwagkax AMNs UCKIIOYEHNS BIIUAHKUA Ha UX paboTy pacnonoXeHHbIX B6NU3u NpoBogHUKOB MOn-
HWEeOoTBOA0B. HEeKOTOpble TUMbl aHTEHH 06OPYAOBaHbEI BHYTPEHHEH CaMo3allUTON, TaK KaK TOMbKO HaAeXHO 3a3eMNeHHbIe
NpoBOAsILLMe SMEeMeHTbI NogBepraloTcs ygapaM MonHUW. Jpyrue TUMbl aHTeHH MoryT noTpeboBaTh yCTaHOBKM YCTPONCTB
3aluTel SPD Ha Ux nuTatowmx kabensx Ana npeAoTBpalleHus nepeaadun no kabensam YpeaMepHbIX NepexofHbIX nepe-
HanpsXXeHWN K NPUEMHUKY Unu nepegatyuky. [pu Hanuyum BHELLHEN cUcTeMbl 3aluTbl OT MonHUKM LPS onopbl aHTeHH
BOMKHbI BbITh NPUCOEANHEHbBI K HEN.
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O6o3HaueHms:

1 — cTepXeHb MOJTHUENPNEMHUKA;

2 — cranbHas MauTa C aHTEHHON;

3 — nepwuna;

4 — B3aNUMOCBA3aHHaA apMarypa;

5 — kabenbHas nMHNA, BbIXOAALWAA U3 30HbI LPZ Op, TpebyeT yctaHoBKu ycTpoincTea sawmTel (SPD) Ha BBoge B 060pyAoBaHue,

6 — kabenbHas NMHUA, BbIXOAALLAA U3 30HbI LPZ 1 (BHYTpM MauThl), MOXeET He TpeboBaTb yCTaHOBKM yCTpoiicTBa 3awwmTbl (SPD)
Ha BBOAE B 06opyaoBaHue;

r— paauyc Karswencs cdepbl.

PucyHok B.5 — 3awmTa aHTeHH 1 Apyroro BHewwHero o60pyaosaHmns
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B.12.3 MNoHmxeHne nepeHanpskeHUd B Kabensax

Bonblune HaBefieHHbIE HANPSHKEHUSA M TOKM MOTYT ObITh UCKITIOMEHBI NyTEeM Npoknagku kabenei B kabenbHbIX KOpo-
6ax, obecneymBaloLMX HENPEPLIBHOCTL 3IEKTPUYECKON LienK, B crieuarnbHbIX KabenbHbIX Kopobax unu B METanIMuecknx
Tpybax. Bce kabenu, noaxoasiyue K KOHKpETHOMY obopyAOBaHMIO, AOMKHBI BLIXOAUTL U3 KabenbHoro kopoba B ogHOM
Touke. TaMm, rae 3TO BO3IMOXHO, AOMKHbLI BbITb MakcuMarbHO UCMONb30BaHbl SKpaHUPYIOLLME CBOICTBaA CaMoro coopy-
XKEHMWS MocpeACcTBOM COBMECTHOW NpOKNaAkn Bcex Kabeneil BHYTPU LMITMHAPUYECKUX AIIEMEHTOB COOpPYXeHus. e ato
HEBO3MOXHO, Hanpumep B crly4ae TEXHOMOMMYECKUX pe3epByapoB, kabenu [OMKHbI NPoKNaAbIBaTbCs CHapYXXW, HO Kak
MOXHO 6rnxe K KOHCTPYKLMW ANS UCNONb30BaHWUSA €CTeCTBEHHBIX SKPaHMPYIOLLUX CBOWCTB MeTannmyeckux Tpyb, ctans-
HbIX NEeCTHUL, U MOObIX APYrMX, HaAeXHO COeAWHEHHBLIX C CUCTEMOI YpaBHUBaHWUA NOTEHLManoB, NPOBOAALLMX YacTein
(cM. pucyHok B.6).

Ha mautax, rae ucnoneaytorcs L-o6pasHble yrioBble anemeHThl, kabenu Ans MmakcuManbHOW 3aluUThl JOIDKHbLI pas-
MeLaTbesl BHYTPU yrna ¢opMbl L (cM. pucyHok B.7).

e oo
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O60o3Ha4eHus:

1 — TeXHOMOrMYeckuin pesepsyap;
2 — MeTannuyeckan necTHULa;

3 — Tpy6bl.

MpumevyaHue —A, B, C— pekoMeHAYeMble BapuaHThl pacnonoxeHus kabenbHoro notka.

PucyHok B.6 — EcTecTBEHHOe 3KpaHWpOBaHWe Npu NOMOLLM NeCTHUL U Tpy6, NpUCOeAUHEHHBIX
K cMcTeMe ypaBHMBaHWUA NoTeHUanos
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O6osHaveHusa:
1 — nfeaneHoe pacrornoxeHve Ans kabeneii B yrmax L-o6pasHoii 6anku;
2 — ansTepHaTUBHOE PacronoXeHWe BHYTPU MadTbl kabernbHoro kopoba, npucoeUHEHHOro K CeTU YpaBHUBaHUS NOTEHLMAMOB.

PucyHok B.7 — VgeansHoe pacnonoxeHue kabenei Ha Mayte
(nonepeyHoe ceveHwe cTanbHON pelleT4aToi MaYThl)

B.13 YnyulweHue B3aUMHbIX COAUHEHUIA MeXAY COOpPYKEeHUAMM

B.13.1 O6wue nonoxeHus

KabenbHble MMHWK, cCoefUHSAIOLLME OTAeNbHbBIE COOPYXKEHNUS, ABMAITCA

- W30MnMpYIOLLMMK (ONTOBOMOKOHHEIE Kabenu 6e3 Hanuuua metanna) nuéo

- MeTannuyeckumu (Hanpumep, napbl NPOBOLOB, MHOMOXUIbHbLIE kKabenu, BONHOBOALI, KoakcuarbHble kabenu unu
ONTOBOSIOKOHHbLIE Kabenu ¢ HenpepbIBHBIMU METanmMYeckuMu KOMMNOHEHTaMM).

TpeboBaHuA 3aLUMTLl 3aBUCAT OT TUNa kabernbHON NUHWK, YUCna JIMHWIA U OT TOro, B3aUMOCBSA3aHLI NU 3a3eMrisiio-
L1e YyCTPONCTBa COOPYXKEHUIA.

B.13.2 /3onupylowme nuHum

Ecnu ans B3aMMHOro coefnHeHns oTAernbHbLIX COOPYXEeHMiA NCNONb3YITCA BOMOKOHHO-oNTUYeckne kabenu 6e3 Ha-
nuuna metanna (T.e. 63 MeTannuyeckoil 6POHK, r’MAPOU3ONMPYIOLLEro CNOA U3 OOSILIU UK CTanbHOrO BHYTPEHHEro Npo-
Boda ANs NpoTsxXKK kabens), To Ans aTux kabeneii 3awuTHBIE Mepbl He TpebyloTcs.

B.13.3 MeTannuueckune nuHuu

Bes Hapgnexaiwjero B3aMMHOro coeAMHEHUS 3a3eMNSIIOLMX YCTPONCTB OTAENbHBIX COOPYXKEHUIA coefuHSIoWne Ux
kabenbHble MMHUKM 06pa3yloT ANA TOKa MOSIHUM NYTb C HU3KUM MMNEAaHCOM. 3TO MOXET NPUBECTU K NPOTEKAHMIO 3Ha4U-
TenbHOW YacTu ToKka MONHWK NO 3TUM coeauHsloWUM Kabenam. B aToM cny4vae:

- NpUcoenHEHNe K CUCTeMe ypaBHUBaHWUSA NOTEHLMANoB HaNpaMylo WK Yepes ycTpoicTea 3awmutel SPD Ha BXxo-
nax B 06e 30HbI LPZ 1 06ecneqnT 3awmTy Torbko 060pyaoBaHUsi BHYTPU 30HbI, @ KabernbHble JIMHWUK, PacronoXeHHbIE BHE
ee, OCTaHyTCS He3alULLEHHbIMK,

- kabernbHblE NUHUN MOTYT ObiThb 3aLULIEHbl AOMOMHATENLHOW YCTAHOBKOW NaparnsefnbHbIX NMPOBOJHUKOB YpaBHU-
BaHWA noteHuuanos. TOK MOMHWK B 3TOM crniydae ByfeT AennTbca Mexay kabensiMu n NpoBOAHWKOM YpaBHUBaHWSA Mo-
TeHLManos;

- pekoMeHAyeTCA NpoKnaabiBaTh kabenu B 3aKpbITbIX COeAWHEHHbIX MeTannuyeckux kopobax, obecnevmnBatoLmx
HenpepLIBHOCTL aneKTpuyeckon uenu. B stom cnyyae 6yayT sallmLeHbl Kak kabenu, Tak u o6opygoBaHue.

Ecnn Hapnexallee coeauHeHne 3a3eMnsIoLMX YCTPONCTB OTAENbHLIX COOPYXEHWIA BLIMONMHEHO, TEM HE MeHee,
peKkoMeHAYeTCA BLINOMHATbL 3aWUTY KabenbHbIX IMHUIA MeTannu4eckumn kopobamm, obecnevmBaroLMMn HeNpepLIBHOCTb
aneKkTpuyeckoii uenu. Ecnu Mexay B3auMHO COEAUHEHHBIMU COOPYXXEHUSIMU NporioXeHo Gonblloe konuyecTBo kabenei,
TO 9KpaHbl UIKM BpoHA 3TUX kabenen, NpucoefNHEHHbIe K cUCTEME YpaBHUBAHWUSA NOTEHLWaNoB Ha 060uX KoHUax, MoryT
ObITb UCNONB30BaHbI BMECTO NpoKNagku kabeneit B kabenbHbIX kopobax.

B.14 O6beauHeHUe HOBbIX BHYTPEHHUX CUCTEM B CYLLECTBYIOLWNX 30aHUAX

Koraa K cylecTByIOWUM CUCTEMaM 34aHMA 06aBNSI0TCS HOBbIE BHYTPEHHUE CUCTEMBI, CYLLIECTBYIOLLUE YCTaHOBKM
MOrYT OrpaHUYnTb feicTBIE NPUMEHAEMBIX 3aLLUTHBLIX Mep.

Ha pucyHke B.8 npuseaeH npumep, rae cyllecTByiollasi yCTaHOBKa, NOKasaHHan Ha NeBOW CTOPOHE PUCYHKa, CO-
elUHSAeTCs C HOBOI YCTAHOBKOMN, NOKAa3aHHOW| Ha NpaBoil CTOPOHE PUCYHKA.

CylyecTByioLan YCTaHOBKa UMEET OrpaHUYEHNs] B OTHOLLEHUU 3ALUTHBIX Mep, KOTOpble MOryT 6biTh NPUMEHEHbI.
OpHaKo Nnpu NPOeKTUPOBaAHUW U NNAHUPOBAHUM HOBOW YCTAHOBKM BO3MOXHO oBecrneveHne npuMeHeHNs Bcex Heobxoau-
MbIX Mep 3aLnThI.
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1 — cywectsytowme maructpanu (TN-C TT,IT);
2 — Hosble marnctpanu (TN-S, TN-CS, TT, IT);

3 — ycTponcTBa 3awmuThbl (SPD);
4 — cTaHAapTHaA nsonauusa knaccea |

5 — pBonHas usonauus knacca |l 6e3 PE-npoBoaHuKa;

6 — pasaenuTenbHbIi TpaHchopmMaTop;

7 — ONTUYECKUI COeaNHUTENMb UM ONTOBOSMOKOHHLIA Kabensb;

8 — cocegHue TPacCbl CUNOBbLIX U CUTHaNbHbIX kabenbHbIX J'II/IHVII\/JI;

9 — aKpaHWpoBaHHble kabenbHble Kopoba;

E — anekTpudeckue nuHuum,

S — curHanbeHble NMHUK (3KpaHUpoBaHHble NNy Bes aKkpaHa),

E; — 3asemnsioLee yCTPOICTBO;
BN — ceTb ypaBHMBaHMSA NoTEHUMAmMoB;

PE — saluTHbI 3a3eMNSAIOLWI NPOBOAHUK;

FE — dyHKUMOHanNbHbIN 3a3eMNSAOWMIA NPOBOAHUK (€CMU eCTb);

///. — 3-x nNpoBoAHaA anekTpuyeckana kabenbHaa nuHua: L, N, PE;

// — 2-X NpoBoAHaA anekTpuyeckaa kabeneHaa nuHnA: L, N;

@ — ToukM ypaBHMBaHUA noTeHumanos (PE, FE, BN).

PucyHok B.8 — MogepHu3ayusa mep 3awmTtsl SPM B cyLLecTBYIOLIMX 30aHUsX
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B.15 O630p BO3MOXHbIX Mep 3aliUTbl

B.15.1 CunoBoe nuraHue

CylecTBytoLLMe cUroBblie pacrnpeaenuTenbHele ceTh (CM. pucyHok B.8, nosmuusa 1) B 3agaHun Yalle bbiBatoT TUna
TN-C, 4TO MOXeT BbI3BaTb NMOMEXU MPOMBILLNEHHOW YacToTbl. Takne NOMexn MOoryT 6biTb NpefoTBpaLleHbl NpU NMOMOLLN
pasfennuTenbHbIX MHTepdENcoB (CM. HUXeE).

Mpy Npoknajke HOBbIX CUMOBLIX pacnpegenuTenbHblX LUenei (CM. pucyHok B.8, no3uumsa 2) ctporo pekoMeHAyeTeA
npuMeHeHne cuctemel TN-S.

B.15.2 YcTpoiicTBa 3alLmMThl OT NepeHanpsXeHun

[na orpaHudeHna HaBefeHHbIX NepeHanpsXeHWn Ha BxoAe B Kaxaylo 30HY LPZ pomxHbl 6biTb ycTaHOBNEHbL!
ycTpoiictBa 3awuTel (SPD), no Bo3aMOXHOCTU, Ha 06opyaoBaHUW, KOTOpOe AOIPKHO ObiTh 3alyuiieHo (cM. pucyHok B.8,
nosunuus 3 v pucyHok B.2).

B.15.3 PaspenutenbHble uHTepchencbl

Ana ucknioveHuns noMex MoryT 6bITb UCNONb30BaHLI cNegytoLlune pasaenuTenbHble MHTepdencsl Mexay cyLlecTBy-
toLLMM 1 HOBbLIM 0bopyaoBaHuem: obopyaoBaHue ¢ knaccoM usonsauuu |l (cMm. pucyHok B.8, nosuums 5), pasgenurenbHble
TpaHcdopmaTopbl (CM. pucyHok B.8, nosuums 6), onToBONOKOHHbIE Kabenu unn onTU4eckne coefuHUTENU (CM. pucy-
HOK B.8, no3nuua 7).

B.15.4 Bui6op Tpacc kabenbHbIX NMHUI U 3KpaHUpoBaHue

KoHTypbl 6omnbLLIOW NMOWaamn B aNeKTponpoBogKax MoryT NPUBOAUTL K 04eHb GOMbLUIMM UHAYKTUBHBLIM HanpshKeHU-
SIM M TOKaM. OTO MOXET GbITb NPeoTBpaLLEeHO NyTeM YMEHbLUEHUSA NNOWaAMN KOHTYpa 3a c4ET NPOKIafAKA TeKTPUYECKUX
W cUrHanbHbIX SIMHWA B HENOCPeACTBEHHOW BNU30CTU oaHa OT Apyrol (CM. pucyHok B.8, nosuuua 8). PekomeHnpyetca
1Cronb30BaTh 3KPaHUMPOBaHHbIe cUrHanbHble kabenu. B GonbluMx cOOpPYXEHUSX PeKOMEHAYETCA Takke UCMOoNb3oBaTb
[LOMNOMHUTENLHOE 3KpaHWpoBaHWe, Hanpumep, NPUMEHEHUe MeTannuyeckux kabensHbIx kopobos, obecneunBaloLmx He-
NpepbIBHOCTL 3M1EKTPUYeckoi Lienu (cM. pucyHok B.8, nosmuus 9). Bece aTn sKkpaHbl AOMKHBI 6bITb NPUCOEAUHEHBI K CETH
ypaBHUBaHWA NOTEHLManoB Ha 060MX KOHLAXx.

BaxHOCTb 3aLy1Thl NPy MOMOLLM TPACCUPOBKW U 3KpaHUpOoBaHUS KabenbHbIX IMHWIA TeM 6onblue, YeM Huxe addek-
TUBHOCTb NPOCTPaHCTBEHHOMO 3KPaHWPOBAHMUSA 30HLI 3aWUThl OT MonHUKM LPZ 1 1 yem Gonblue nnowaab UHAYKTUBHOMO
KOHTYpa.

B.15.5 lpocTpaHCcTBeHHOE IKpaHUpOBaHue

MpocTpaHcTBEHHOE 3KpaHMpoBaHUe 30Hbl LPZ oT MarHuTHLIX nonein MornHum TpebyerT, kak npasBuno, 4Tobbl LnpuHa
AYelikm aKkpaHa bbina MeHee 5 M.

3oHa 3awmnTel oT MonHuM LPZ 1, obpasoBaHHaa o6LIMHOW BHELLHEA CMCTeMOid 3aluTel OT MorHUM LPS B cooT-
BeTcTBUM ¢ MBK 62305-3 (MONHUeNpUEMHUK, TOKOOTBOA W 3a3eMnsaioliee YCTPONCTBO) UMEET LWNPUHY AYEWKU CETKU U
CTaHAapTHble paccTosaHua Gonee 5 M, 4To AaeT MUHUManNbHLIA 3pdekT akpaHupoBaHusa. Mpu HeobxogumocTu Gonee
BbICOKOM 3hhEKTUBHOCTU IKpaHUPOBaHUS TpebyeTca ynyJleHne cCUCTEMbl BHELWHEN 3alyuTel oT Monkhun LPS (cM. B.4).

30Ha 3awmTbl LPZ 1 1 30HbI 60Nnee BLICOKOIH CTeNeHN 3awuThl MOryT NOTpe6oBaTh BbINOMHEHNUS NPOCTPAHCTBEHHO-
ro 9KpaHUpoBaHWA ANS 3aLNTLI BHYTPEHHUX CUCTEM, HE COOTBETCTBYIOLLUX YPOBHIO SMUCCUN pagnodacToT u TpebosaHu-
AAM MOMEXO03aLLULLIEHHOCTH.

B.15.6 YpaBHuBaHWe noTeHUHanos

[ns ypaBHUBaHUA NOTEHLMANO0B NPU TOKaxX MOSIHUM C YacToTaMn A0 Heckonbkux MMy TpebyeTca BLINONHEHUE CeTU
ypaBHUBaHUSA MOTEHLUMUANOB C HU3KUM UMNEAAaHCOM W TUMOBOWN LWNMPUHOW AYeilkn 5 M. Bce KOMMyHUKaUUW, BXxogsLme B
30Hy 3almThl LPZ, formkHbl 6biTb NPUCOEANHEHBI K CETU YPaBHUBAHUS NOTEHLWANOB HANPSIMYIO UMW Yepe3 COOTBETCTBY-
tolue yctpoiicta 3awmtel SPD, kak MOXHO 6nuxe K rpaHuue 30Hbl 3awmTel LPZ.

Ecnu B ycnoBusix CyweCTBYIOLMX 3aaHunih 3TU TpeboBaHUA He MOryT 6biTb BEINONHEHDI, AOMKHLI GbITH NpeaycMo-
TpeHbl Apyrue Haanexaliue Mepbl 3aluTol.

B.16 MoaepHu3auma CUNOBOro ANEKTPONUTAHUA U IMNEKTPONPOBOAOK BHYTPU 3AaHUA

Cucrema pacnpeaeneHuna aNeKTpoaHepruu B 6onee cTapbix 3aaHUAX (CM. pUCYHOK B.8, nosmuma 1) Yacto GbiBaeT
Tuna TN-C. MNomexu Ha yacToTe 50/60 U, nossnaoWmUeca NpU COeANHEHNN 3a3eMNEHHbIX CUrHarBHEIX pacnpeaenuTenb-
HbIX NTMHUIA ¢ PEN-npoBogHWUKOM, MOryT GbITb NpeaoTBpaLLeHbl NPU NOMOLLMU:

- pasaenuTenbHbIX MHTEpdENcoB, UCNONB3YIOLWMX 3NeKTpuYeckoe obopyaoBaHue ¢ usonsumeit knacca Il unu pas-
AenuTernbHbIX TpaHchopMaTopoB C ABONHOW usonAynein. 3To MOXET BbiTb XOPOLIUM peLLUEHUEM, ecrniu MMeeTcst Hebonb-
LLIOE KONMMYEeCTBO 3NeKTPOHHOro 06opyaoBaHus (cM. B.5),

- npeobpa3oBaHUs CUCTEMBI pacnpeaeneHusa sNeKTpoaHeprun B cucteMy Tuna TN-S (cM. pucyHok B.8, nosuuus 2).
3710 pelueHne ocobeHHO pekoMeHAyeTcA ANa BoNbLIKX CUCTEM ANEKTPOHHOIO 060PYAOBAHMS.

JormkHbl 6bITb BEINOMHEHL! BCE TpeGoBaHUA K 3a3eMNEHWI0, ypaBHUBAHUIO NOTEHLUMAroB U TpaccupoBke kabeneil.
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MpunoxeHune C
(cnpaBouHoe)

BbIGOp 1 yCTaHOBKAa CUCTEMbI COMTIACOBaHHbIX YCTPOUCTB 3awuTtbl SPD

C.1 BeBegeHue

Yaapel MOMHUK B COOpYXeHUe (NpudunHa nospexaeHns S1), B6nuamn coopyxerus (S2), B KOMMYHUKaLMK, NOSKIO-
YeHHbIe K COOpPYXeHUto (S3), 1 BONM3M KOMMYHWUKaLMIA, MOAKMIOMEHHBIX K COOPYXeHWto (S4), MOryT BbI3BaTb BbIXO4 U3
cTpos unu cboii B paboTe BHYTpeHHUX cucteM (cMm. 5.1 MOK 62305-1:2010).

B aToM npunoxeHun npusegeHa MHDopMaLms no BelIGOpy 1 YCTaHOBKE CUCTEMbI COMMacoBaHHbBIX YCTPOCTB 3aLu-
Tbl SPD. JononHuTtensHas uHgpopmauma umeetes B MOK 61643-12 n MOK 60364-5-53, koTopble pacrnpocTpaHsAloTCs Ha
3aLLUMTy OT CBEPXTOKOB W Ha NOCNEACTBMA BbIXO4a U3 CTPOS YCTPOMCTB 3awuThl SPD.

MoBpexaeHUst N3-3a NepeHanpsXXeHU, NpeBbILIaloLLMX YPOBEHb NMOMEX03aLUMLLEHHOCTH aNeKTPpOHHOro obopyao-
BaHuWs, He oTHocATeA K obnacTu npumeHeHns MOK cepumn 62305. Mo gaHHoMy Bonpocy creayeT nonb3osatbess MK
61000-4-5.

OpfHako nepeHanpsaXeHUs, cosfaBaeMble MONHUEN, YacTO BbI3bIBAIOT NOBPEXAEHUA ANEKTPUYECKOro U 3NEeKTPOH-
Horo obopyfoBaHusA B pesynsrate Npobosi M3oNALUMU Unu NpEBLILLEHNA YPOBHS CTOMKOCTM obopyfoBaHMs K nMomexam
obLero Buga.

O6opyaosaHue SBNAETCS 3alyULLEeHHbIM, €CNi er0 HOMUHAalbHOE UMMYIbCHOE BhIiepXuBaeMoe Hanpspkenue U,,
(BblAEpXMBaEMOe HanpsxeHue obLLero Buaa) Bellle 3Ha4eHUS NepeHanpsKeHusa Mexay NpoBoAHUKaMU, HaXoAALMMACSA
no4 HamnpspkeHueMm, U 3emneid. Ecnu sTo ycnoBue He BBIMONHAETCS, JOMKHO ObITb yCTAaHOBMEHO YCTPOUCTBO 3awuThl SPD.

Takoe ycTpoicTBo 3awuTsl SPD 3awmwjaeT obopyaoBaHWe, ecrn HanpsKeHWe ero pakTUieckoro YpoBHS 3aluThl
OT nepeHanpsxeHnii Up (YPOBEHb 3aLUThl Up, MonyyYaemblil Mpu HanoXeHUn HanpskeHus, co3jaBaemMoro npoTekaHnem
HOMWHarLHOro Toka paspana /,, Ha UHAYKTMBHOE NafieHne HanpsxeHns AU B COeMHAIOLLIMX NPOBOAIHUKAX) HUXKE, YeM Ha-
npsbkeHue U,,. Crieayet oTMETUTDL, YTO €ClNn TOK paspsiia B TOUKE yCTaHOBKM YCTPOMCTBa 3aluTel SPD npeBbillaeT HoMuU-
HankeHLIA TOK /,, ycTpoiicTBa 3almThl SPD, To HanpshkeHue HeoBxoAnMoro ypoBHSA 3awmThl Up ByaeT Bhille, a HanpsxeHne
Up/r MOXET NPeBbLICUTL YPOBEHb BbIAEpXNBaeMOro HanpsbkxeHnst obopynosaHus. B aTom cnydae sawura oGopyaosaHus
He obecneunBaeTca. OTcloaa creayeT, YTo HOMUHaIbHEIA TOK /, ycTpoicTBa 3awmTel SPD JonxeH 6biTk BbIGpaH paBHbIM
unu Bonee oxuaaemMoro pa3psgHOro Toka MOITHUM B TOYKE YCTaHOBKW YCTPOWCTBA 3alUThl OT NEpeHanpsiKeHMUA.

BeposaTHocTb Toro, 4YTo ycTpoicTBo 3alnThl SPD ¢ HanpaxeHueM Upp < U,, He afiekBaTHO sawmuiaet obopyao-
BaHWe, ANns KOTOPOro OHO npegHa3Ha4yeHo, paBHa BEPOSTHOCTU TOro, YTO TOK paspsja B TOYKE YCTAaHOBKU yCTpPOWCTBa
sawuTel SPD npeBbiLaeT TOK, ANA KOTOporo Bbino onpefeneHo HanpsxeHne Up

OueHKa TOKOB, OXWAAEMbIX B pasnuyHbIX TOYKax YCTaHOBKU, AaHa B npunoxeHun E M3K 62305-1-2010 u ocHo-
BaHa Ha 3Ha4eHUM ypoBHSA 3aluTel LPL, onpegeneHHoro B cooTBeTcTBUM ¢ MOK 62305-2. Npn paccMOTPEeHUM NPUYMUHBI
noepexzeHnsa S1 TpebyeTca NonHbIA aHanvs geneHuns Toka. JononHuTenbHas MHGopMaLms NpueeseHa B npunoxeHun D
flaHHoro cTaHgapTa.

CrieayeT Takke OTMETUTb, YTO BhIBOp ycTpoiicTBa 3alyuTsl SPD ¢ Goree HU3KNM ypoBHEM Hanpsbkenus Up (oTHO-
cuUTenbHO HanmpsbkeHns U, o6opyaosaHusa) NpuBoauT kK onee HUSKUM nepeHanpshikeHnsaM obopyaoBaHus, pesynsratom
KOTOPOro MOXET ObiTb He TOMbKO YMEHbLUEHNE BEPOSTHOCTY NOBPEXAEHUSA, HO U NPOATIEHNE CPOKa CIYXKObI.

3HaueHUs BepOATHOCTN Pgpp B YHKLMK YPOBHS 3alnThl LPL npuseaeHsl B Tabnuue B.3 MAK 62305-1:2010.

MpuMedaHune — 3Ha4yeHUA BEPOATHOCTU Pgpp ANS YCTPOWCTB 3auThl SPD, obecneqnsatome nyduime 3a-
LMTHBIE XapaKTepWUCTWUKW, MOryT ObiTe OMpefeneHbl, ecrii U3BECTHbl XapaKTepUCTUKU HanpshkeHUss B (PYHKLUMM ToKa
ycTpoicTa 3awuTel SPD.

3Ha4YUMOCTb NPUMEHEHMWS 3allMTbl ¢ YCTPOUCTBaMU 3aluTel SPD KaK 4Nns aneKTpuyeckux, Tak U Ans CUrHanbHbIX
Lienei ABNSETCA CyL|ECTBEHHOW, ecnn B pesynsraTe nonyydeHa addeKkTVBHas cUCTEMa COrMacoBaHHbIX YCTPOWCTB 3a-
WwmnTel SPD.

C.2 Bbi6op ycTpoiicTB 3awmTtbl SPD

C.2.1 BbiGop B 3aBUCMMOCTU OT HanpsiXEeHUsSl YPOBHS 3aLUUTDI

BLi6op coOTBETCTBYIOLLErO HANPSKEHUS! YPOBHA 3aLMThl YCTPOMCTB 3aluTel SPD 3aBUCUT OT:

- MMNYMbCHOTO BhIAEPXMUBaeMoro HanpaxeHus U, o6opyaoBaHus, KOTopoe [OmKHO BbiTh 3alluLLeHo,

- ANWHbI CO8ANHUTENBHBIX NMPOBOAHWUKOB [0 YCTPOMCcTBa 3awuTel SPD,

- ONMHBI 1 Tpacchl Lenu Mexay ycTpoicToMm 3aluTel SPD 1 o6opygoBaHuem.

VimnynscHoe BblAepXuBaeMoe HanpsxeHne U, nognexallero salte o6opyaoBaHns OMKHO 6biTb onpeaeneHo:

- Ans obopynoBaHusi, NOAKIOYEHHOro K CUMoBblM KabenbHbIM NUMHUAM B cooTBeTcTBUM ¢ MOIK 60664-1 u
M3K 61643-12,

- Ansi obopyaoBaHUs, NOAKIHOHYEHHOTO K TeNEKOMMYHUKALMOHHBIM NIMHWSIM B cOOTBETCTBUKU ¢ MOK 61643-22, [3],

(4], [5],
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- ONs apyrux NUHWA 1 3aXUMoB 060pyA0BaHUA B COOTBETCTBUM C UHpOpMaLMeil N3roToBuTensi.

MpumedaHune 1 — HanpsxeHne ypoBHA saluTel Up ycTpoidcTBa sawwmTel SPD 3aBUCUT OT OCTATOYHOIO Hanpsi-
XKEeHWs Npu onpegeneHHoOM HOMUHaTbEHOM Toke /. [ins 6oMnbLunx unn MeHbLIMX TOKOB, NPOTEeKaloLLMX Yepes YCTPOHCTBO
3awuTel SPD, 3Ha4YeHne HanpsKeHWs Ha 3axuMmax ycTpoicTBa 3awmTtsl SPD 6yaeT M3aMeHATbLCA COOTBETCTBEHHO.

MpumevyaHune 2 — HanpaxeHne ypoBHA 3aluTel Up AOMKHO BbITh CONOCTaBNEHO € UMMYNbCHLIM BbiAEpXK-
BaeMbIM HanpsxeHueM Uy, 060pynoBaHNs, UCMbITAHHOTO NPU TeX Xe YCNOBUSX, YTO U yeTpoincTso 3awwmTtel SPD (dopma
KpWUBOW NepeHanpspKeHUst N CBEpXToKa, MOLYHOCTb 060opyAoBaHWs, HaxoasLlerocs noj HanpsXeHWeMm, U T. n.). IToT Bo-
Npoc HaXoAUTCA Ha PaccMOTPEHUN.

MpumevaHune 3— ObopyfoBaHue MOXET cofiepxaTb BHYTPEHHUE YCTPOWNCTBa 3alumThl SPD. XapakTepucTukm
STUX BHYTPEHHUX YCTPONCTB 3alUMThl MOTYT HapyLlaTb COrnacoBaHue.

Koraa ycTpoiicTBo 3awwutel SPD coeanHeHo ¢ nognexalyum 3awmTe obopygoBaHMeM, MHAYKTUBHOE NafileHne Ha-
NpshkeHNst AU COeANHUTENBHLIX NPOBOAHMKOB OyaeT [00aBNATLCA K HanpshkeHUo YpoBHA 3aliuTel Up ycTpoiicTBa 3a-
wmtel SPD. PesynbTupytollee apheKkTUBHOE 3HaUeHUe HanpskeHUs YPOBHS 3alyuThl Upr ONpeaensieTcs kak Hanpske-
HWe Ha Bbixofe ycTpoiicTBa sawuTel SPD, cknafbiBatoleecs U3 HanpshKeHWsa YPOBHSA 3aluUThl U NafeHUs HanpskeHus
3MNEKTPONPOBOAKN Ha BeIBoAax/coeAnHeHNsAX (cM. pucyHok C.1), u MoxeT ObITb onpegeneHo cregyrowmm obpasom:

Upjp = Up + AU — ans Tuna ycTpoicTs 3awuTel SPD, orpaHnymnBatownx HarnpshkeHue,

Upjp = max (Up, AU) — Ans Tnna ycTponcTs 3aluTbl SPD, oTKNoualowmx HanpsaxeHue.

Mpumevyarnune 4 — [Ina HeKOTOPLIX YCTPOICTB 3aLmTel SPD KOMMYTUPYIOLLEro TUMa MOXET NoHagobuTeca fo-
6aBUTb K AU nafieHve HanpskeHns B ayre. OTO NageHne HanpsXeHWsa B Ayre MOXeT ObiTb NopsKa HECKONBKUX COTEH
BONLT. AnA ycTpoiicTs 3awuTtsl SPD KOMOMHMPOBAHHOTO TUMa MOryT NoHaaobuTbes Gonee crnoXHele opMynbl.

Ecnu ycTpoiictso 3awuTel SPD ycTaHOBNEHO Ha BBOAE NMHUK B COOpYXeHue, npuHumaetca AU = 1 kB Ha 1 meTp
ANvHbL. Ecnn AnvHa coeAnHNUTENBHLIX MPOBOAHUKOB < 0,5 M, MOXHO MPeAnonoXuTs, Y4To HanpsxeHe Upe = 1,2 - Up
Ecnu Ha ycTpoiicTBo 3awmTel SPD BO3AeCTBYIOT TOMBKO HaBeeHHble NepeHanpsXeHus, aHadyeHneM AU MoxHo npe-
Hebpeyb.

B cocTosHun cpabatbiBaHus ycTpoiicTBa 3awmTbl SPD HanpsbkeHne Ha 3axkumax ycTpoiicTea sawuTel SPD B Touke
€ro YCTaHOBKU OrpaHuYMBaeTcst O 3HadeHust Up,e. ECnn AnuHa Lenu mMexay yctpoicteom sawutel SPD 1 o6opyaosa-
HWeM AOCTaTOYHO BENUKa, PacnpoCTpaHeHUe NepeHanpsKeHNsa MOXET NPMBECTU K konebaTenbHOMY npoueccy. B cryyae
PasoMKHYTO Lienu Ha 3axumax oGopyAOBaHUs STO MOXET yBENUUUTL NepeHanpskeHne A0 3HadeHuns 2 - Upy, 1 MoxeT
Npon3oiTH noBpexaeHne obopyaosaHus, paxe ecnu Upg < U,

NHdopMaLmsa o coefMHUTENBHBIX MPOBOAHUKAX, CXEMaxX COeANHEHWIA 1 O BbiAepXUBaeMbIX YPOBHSX NpeaoxpaHu-
Tenen yctpoiicts sawuTel SPD npuseaeHa B MOK 61643-12 u MOK 60364-5-53.

Kpome Toro, yaapel MOSTHUM B COOPYXEHWUe N B 3eMSTt0 BENU3N COOPYXXEHWUSt MOTYT HAaBECTY NnepeHarnpsikeque U, B
KOHTYpe Lienu, Mexgay yCcTpoicTBoM 3awuTel SPD 1 o6opynoBaHuem, kotopoe o6aBuTcs K Upe U TEM CaMbIM YMEHbLUINT
3 PEKTUBHOCTb 3alUThl ycTpoicTBOM 3awuTel SPD. HaBeAeHHble NepeHanpspKeHUs1 yBENMUUBAIOTCS NMPU yBENMYeHUm
pa3MepoB KOHTYpa (Npoknagka kaGenbHON NUHUW: ANUHA LienK, paccTosHUe Mexay npoBogHukoM PE U npoBogHMKamum,
HaXoAALWWMUCA NOA HaNPSXKEHNEM, NNOLWAAL KOHTYPa MEXAY CUMOBLIMA U CUTHANbHBIMUA NIMHASIMW) U YMEHBLLAIOTCSA NMpY
ocnabneHnn HanPXKEHHOCTU MarHUTHOro Nonsa (NPOCTPAHCTBEHHOE KPAHMPOBaHWE WU/UNW 3KPaHUPOBaHUE JIMHUN).

MpumMmevyaHue 5—MeToabl OUEHKU HaBeAGHHbLIX NepeHanpsXeHnii U, B kabenbHbIX NUHUAX CM. B A 4.

BHyTpeHHWE cUCTEMBI ABNAIOTCA 3alULEHHBIMU, ECIU:

- OHU 3aWwuLeHsbl yeTpocTBamMu 3awuTtel SPD, cornacoBaHHbEIMUA MO MOLLHOCTW B HanpaBreHWn CHU3Y BBepX, Mo
X0fy NPOTEKaHUA TOKa MOSMHUMK;

- BBLINOMHAETCA OAHO U3 TPEX CreAYoLWUX YCNOBUWIA:

1 Upg < U,,: ecnu anuna Uenun mexay ycTpoicTeoM sawmtel SPD n o6opyfoBaHuem npeHebpexnumo mana (Tunuy-
Hbll cnyYai ycTaHOBKM YcTpoicTB 3awuThl SPD Ha 3axumax obopygoBaHus);

2 Upg £ 0,8 U, ecnn annHa Lenu He npesblwaeT 10 MeTPOoB (TUMNWYHLINA Crydail YCTaHOBKM YCTPOWCTB 3alLUThI
SPD Ha BTOpUYHOM pacnpefenuTensHOM LUTe UMW Ha BbIBOAAX PO3€ETKU);

MpumevyaHune 6 — Ecnu noBpexaeHue BHYTPEHHUX CUCTEM MOXET NMPUBECTM K NMOTEPE XM3HW UITN NOTEPE CO-
UMasbHbIX YCNyr, AOMXKHO BLITh yUTEHO yABOSHWe HanpskeHnA n3-3a konebaHuii ¢ yuetom kputepust Up;e < U, /2.

3 Upjr < (U, — U))/2: ecnu annHa uenu npesblwaeT 10 M (TUNWYHLIA cryyail ycTaHOBKW YCTPOACTB 3alumThl SPD Ha
BBO/l€ JIMHUN B COOPYXXEHUE UMK, B HEKOTOPLIX CIyYasX, Ha BTOPUYHOM pacnpefenuTenbHOM LuTe).

MpuMevaHune 7—/InA skpaHUPOBaHHBLIX TENEKOMMYHUKALIMOHHBIX JIMHWIA MOTYT MPUMEHATLCA pasnuuHLle Tpe-
60BaHNA B 3aBUCMMOCTH OT KPYTU3HLI NepeaHero ¢ppoHTa BorHel. MHdopMaLums no sTomy siBreHuto npusefaeHa B rmase 10
cnpaBoYHuKa [7].

Ecnvn npegycMOTpeHO NPOCTPaHCTBEHHOE SKPAHUPOBaHWE COOPYXEHUSA (UNU NOMeLLeHUiA) uunn sKkpaHupoBaHue
KaGerbHbIX JIMHUIA (MPUMEHEHUEe 3KpaHUPOBaHHLIX kabenei unu MeTannuueckux kabernbHeIX KOPOBOB), HaBeLeHHbIE Ne-
peHanpsxeHns U; 06bi4Ho npeHeBpeximo Masbl, 1 B BONLLIMHCTBE Cly4aeB NX MOXHO He Y4 ThIBaTb.
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MpoBOAHWK, HAXOAALUMIACA NOL, HAMNPSHKEHUEM

Upr | AU I

\
y Mnowapk koHTYpa
| — ANS HABEAGHHbIX

nepeHanpsxeHnn Uy
Ur g
\
AU, H, dHidt
Y \
Y ] .

J_ LUnHa ypaBHWUBaHWS NOTEHLMANOB

O603HaYeHns:

| — YaCTWYHbIN TOK MOMHUK;
U, — HaBegeHHoe nepeHanpsaxexue;
Upjr = Up + AU — nepeHanpaxeHne Mexay NpoBOAHUKOM, HaXOAALMMCS MOA HANPSXXEHNEM, U LUMHOW YpaBHUBAHWA NOTeHUUasos;
Up — orpaHuumnBatoLiee HanpsxeHue ycTpoiictsa sawuTsl SPD;
AU = AU 4 + AU, — VHAYKTMBHOE NajeHne HanpsaxeHWs B NPOBOAHMKAX YpaBHUBaHMA NOTEHLMANOB;
H, dH/dt — marHuTHoOe rore W ero NPonsBoAHasA No BPEMEHU.

MpumMmedaHune — 3HadeHne nepeHanpsHKeHNs Upp MeXY NPOBOAHUKOM, HAXOAALMMCS NOA HaNPsXeHNeM, n
LUMHOIi ypaBHUBaHWS NOTEHLMaNoB NpeBbILIaeT 3HaveHUe HanpsiKeHNs YpoBHA 3aluThl Up ycTpoiicTea sawntel SPD ns-
3@ MHAYKTMBHOIO NafeHns HanpsxeHus AU B NpoBogHMKaX ypaBHWBaHUA NOTEHLMANOoB (4axe ecnu MakCuManbHble 3Ha-
YeHua Up 1 AU He o6s3aTenbHO NOSBAKTCS 0fHOBPEMEHHO). To eCTb, 4acTb TOKa MOIMHUM, NPOTEKaloLan Yepes ycTpon-
CTBO 3aluThl SPD, HaBOAMT AONOMHUTENbHOE HaMPSKEHWE B KOHTYPE Ha 3allMLLEHHOR CTOPOHe Lenu, cneayowen 3a
ycTpoiictBoM 3awuTel SPD. Takum o6pasomM, MakcuMarnsHoe HanpsiXeHue, NpeAcTaBnsatoLLee ONAacHOCTb ANS NOAKNIOMEH-
HOro 0GOPYAOBaHNSA MOXET ObITh 3HAYUTENBHO BhILLIE, YEM HanpshkeHUe ypoBHA 3awwmTsl Up ycTpoicTea 3awmtel SPD.

PucyHok C.1 — lNepeHanpsxeHne Mexay NnpoBOAHUKOM, HAXOASALLMMCS NoA HanpsXeHUeMm,
U LWWHOW ypaBHUBAHMS NOTEHLWANOB

C.2.2 Bui6op ycTponcTBa 3awmTtbl SPD B 3aBUCUMOCTHM OT MecTa YCTAaHOBKM U OT TOKa paspaaa

YeTpoiicTBa 3awuThl SPD A0mKHBI BbIAEPXUBATL TOK pa3psfa, OKUAAEMbIA B TOUKE UX YCTAaHOBKN U onpefeneH-
Hblii B cOOTBETCTBUK ¢ NpunoxeHneM E MOK 62305-1:2010. MNpuMmeHeHue ycTpoiicTB 3awutel SPD 3aBUCUT OT UX CNO-
cobHOCTH BbigepXuBaTh BO3AENCTBUSRA, Knaccudmrkaumsa KkoTopbix npuBegeHa B MOK 61643-1 gns cunoBbiX CUCTEM U B
M3K 61643-21 anA TeneKOMMYHUKALWOHHbBIX CUCTEM.

Bbi6op HOMUHaNLHOrO ToKa paspsfa ANA ycTpoincTs 3awuthl SPD onpeaenseTca cxemMoi CoefiMHEHUA N TUNOM
CUIOBOI pacnpeaenuTenbHoi ceTu. [lononHuTenbHas nuHdopmauusa npusegeHa B MOK 61643-12 u MOK 60364-5-53.

YctpoiicTa 3awuTel SPD cneayeTt BbiGUpaTh B COOTBETCTBUM C NpeAnonaraeMbiM MECTOM UX YCTaHOBKU CReayio-
LM obpasom:
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a) Ha BBoge kabenbHO NUHUM B COOpYXeHWe (Ha rpaHuue 30HbI 3awuTel LPZ 1, Hanpumep Ha rmasHoM pacnpege-
nutenbHoMm wWwute MB):

- YcrpoiictBa 3awutbl SPD, UcnbITaHHbIE TOKOM Iimp (vcnbiTaHue knacca l)

TpebyeMblii UMNYNBbCHBIA TOK Iimp ycTpoiictBa 3awmtel SPD gonmkeH obecneunBatb 3alyuTy NpU YacTUMHOM TOKe
MOJTHWUM, OXMJaEMOM B TOYKE YCTAHOBKM, B 3aBUCMMOCTU OT YPOBHSA 3alyuTbl OT MonHuK LPL, onpeaeneHHoro B cooTBeT-
ctBum ¢ E.2 (npuumnHa nospexaenna S1) u/unu E.3.1 (npuunHa nospexaeHua S3) MOK 62305-1:2010.

- YerpoiicTBo 3awmTthbl SPD, UcnibITaHHOE TOKOM /, (McnbiTaHue knacca )

YcTpoiicTBa 3awmTbl SPD 3TOro TUnNa MoryT NpUMEHATLEA, eCnu BXoasALwwMe kabenbHble NTMHUK pacnonoXeHbl Non-
HOCTbIO BHYTPM 30HbI 3awuThl LPZ Og unu korga BEpOSATHOCTL BbIXOAA U3 CTPOS ycTpoicTBa 3awmTel SPD u3-3a npuunH
noBpexaeHns S1 unn S3 MOXHO He yuuTbiBaTh. TpeGyeMbll HOMUHANLHLIA TOK pa3spaaa /, ycTpoiicTea 3awuTel SPD
AomkeH obecrneunBaTth 3aLLUUTY Ha YPOBHE NepeHanpshiKeHWi, 0Xnaaemblx B TOHKE yCTaHOBKU, U COOTBETCTBYIOLLUX CBEPX-
TOKOB, B 3aBUCUMOCTW OT YPOBHS 3aLLuThl OT MOnHUM LPL, onpeaeneHHoro B cooteeTcTBuM ¢ E.3.2 MOK 62305-1:2010.

MpumeyaHune 1 —PuckBbixoaa n3 cTpos YCTponcTs 3awmtel SPD us-3a npuunH nopexaeHus S1 u S3 moxet
He Y4UTLIBaTLCA, ecnK obLLee YNCIIO MPSIMbIX YAApOB MOMHUK B 3aaHne (Np) v B kabenbHyto nuHuio (N, ) oTBevaeT ycro-
Buto Np + N <0,01.

b) B6nusu o6opyaoBaHus, KOTopoe AOMKHO BbITh 3aLuLIeHo (Ha rpaHuue 30HbI 3awuTel LPZ 2 unu Boilwe, Hanpu-
Mep Ha BTOPUYHOW CTOPOHE pacnpefenuTensHoro wuta SB nnu Ha wrencenbHoi poseTke SA):

- Ycrpoiictso 3awmTbl SPD, UcnibITaHHOE TOKOM /, (McnbiTaHue knacca )

TpebyeMblii HOMUHanNbHBIA TOK paspsaa /, ycTpoicTsa 3awmtel SPD aonxeH obecneunsarh 3alMTy Ha ypoBHe
nepeHanpspKeHni, OXXnaeMblX B TOUKE YCTAHOBKMW, U COOTBETCTBYIOLLUX CBEPXTOKOB, B 3aBUCMMOCTU OT YPOBHSI 3aLLUThI
oT monHuu LPL, onpepeneHHoro B cootBeTcTBUM ¢ E.4 MOK 62305-1:2010.

MpuMmevyaHune 2 —Tlpu TakoM pasMeLeHUN MOryT GbiTb NPUMEHEHE! YCTpoUCTBa 3awmThl SPD, xapakrepuctu-
KM KOTOpPBIX COOTBETCTBYIOT UCMNbITAHUAM Knacca | u knacca |l.

- YcTpoicTBo 3awmtbl SPD, ucnbitaHoe HanpaxeHueM Uge KOMBUHMPOBaHHONM (hOpMbl BONHELI (MCNLITa-
Hue knacca lll)

YcTpoiicTBa 3awwmutsl SPD aToro Tna MoryT NpMMEHATLCA, ecnu BxoasAwme kabenbHble TIMHUKA pacnonoXeHbl Nor-
HOCTbIO BHYTPYW 30HbI 3awuTtel LPZ Og unu korga puck noBpexaeHun ycTponcTsa sawuTel SPD u3-3a NpuunH NoBpex-
AeHns S1 unu S3 MOXHO He yunTeiBaTb. TpebyeMoe HOMUHaNbHOE HanpskeHe pasoMKHYToi Lenn Uge ycTpoiicTea
3awuTel SPD (Mo KOTOPOMY MOXET GbiTb onpeAeneH ToK KOPOTKOro 3amblKaHus Igs, NOCKOMbKY UcnbiTaHue knacca Il Bbi-
NOMHSAETCS C NPUMEHEHWEM reHepaTopa HanpsAXKeHUs KOMOUHUPOBaHHOW hOPMBbI BOSTHEI U C UMNEAAHCOM 2 OM) AOIKHO
obecne4nBaTh 3aLUMTy Ha YpoBHE NepeHanpsKeHUid, oXugaeMblX B TOHKe YCTAHOBKU, U COOTBETCTBYIOLUX CBEPXTOKOB, B
3aBUCMMOCTH OT YPOBHSA 3aLLUTLl OT MonHuu LPL, onpeseneHHoro B cootBeTcTBMM ¢ E.4 MOK 62305-1:2010.

C.3 YcTaHOBKa cUCTEMbl COrMacoBaHHbIX YCTPOMUCTB 3awmThl SPD

C.3.1 O6Lwme nonoxeHus

O PeKTUBHOCTb CUCTEMBI COrMacoBaHHbIX YCTPOWUCTB 3awmTel SPD 3aBMCUT He TOMNbLKO OT Hagnexallero Beibopa
ycTpoiicTs 3almTel SPD, HO TakKe 1 OT NpaBuSIbHOW YCTaHOBKW. ACNEKTLI, KOTOPLIE AOMKHBI BbITb pacCCMOTPEHbI, BKAO-
YaloT B cebs:

- pacnonoxeHue ycTpoicTtea 3almTsl SPD;

- COEAMHUTENbHbIE NMPOBOLHUKM.

C.3.2 PacnonoxeHue ycTpoicTB 3awmTbl SPD

PacnonoxeHue ycTpoiicTe 3alutsl SPD gonmkHo cooTBeTcTBOBaTL C.2.2 U, NpeXxze BCEro, 3aBUCUT OT TakKUX YCno-
BUI Kak:

- crneyuduyeckas NpUYnHa NOBpexeHns, HanpuMep yaapsl MONHWUKM B 3aaHue (S1), B kabenbHyto nuuuio (S3), B
3emnto BOrmaun aganus (S2) unu B 3emnto BONM3K NuHum (S4),

- Brivxaiillas BOSMOXHOCTb OTBefjeHWUS TOKa MOSMIHUK B 3eMAt0 (KaK MOXHO Grnuxe K Touke BBOZa NIMHUU B 3aHune).

MepBbIM KpUTEPUEM, KOTOPHIV AOSKEH ObiTb paCCMOTPEH, ABNAETCA cneayowuii: YeM Gnuxe yCTPOUCTBO 3aLLUThI
SPD pacnonoxeHo k To4ke BBoga KabeneHoi NUMHWKM B 3faHKe, Tem Gonbluas YacTs 060pyaoBaHUA BHYTPU 3[1aHUs], KOTO-
poe AOMKHO 6bITb 3aluLleHo, ByaeT saljuuieHa AaHHBIM YyCTPOWCTBOM 3aluTel SPD (3koHOMUYECKOE MPEUMYLLECTBO).
BaTeM gornkeH BbITk NpoBepeH BTOPOI KpUTEPUIA: Yem Bnnke yCcTpoicTBO 3awmuthl SPD pacnonoxeHo Kk o6opyaoBaHuto,
KOTOpOe AOMKHO BbiTh 3aLuLieHo, TeM Gonee agdhekTuBHOW OyaeT 3awnTa (TEXHUYEeCKoe NPeuMyLLeCTBO).

C.3.3 CoeauHuTenbHble NPOBOAHUKMU

CoeAnHUTENBHBIE MPOBOAHUKN YCTPONCTB 3awuThl SPD A0MKHBI UMETH MUHUMArBHYIO Nowagb NonepeYHoro ce-
YEeHWsA B COOTBETCTBMUYM € Tabnuueint 1.

C.3.4 CornacoBaHue ycTpoWCTB 3awmTbl SPD

B cucTeme cornacoBaHHbIX YCTpoiicTB 3awwmuThl SPD ycTaHOBNEHHbIE NOCNeAoBaTeNbLHO YCTpoUCcTBa 3awmTel SPD
LOMXKHbI BLITb cornacoBaHbl NO 3Heprum B cootBeTcTBUN ¢ MOK 61643-12 n/unu M3K 61643-22. [Ins 3TOro M3rotoBUTENb
LOIMKEH NpeaoCcTaBUTb 40OCTaTOUHYIO MHopMayuio o cnocobax cornacoBaHUs NO 3HEPIMU €ro PasfUYHLIX YCTPOWCTB 3a-
wuTel SPD.
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C.3.5 YctaHOBKa cUCTEMbI COrMacoBaHHbIX YCTPOWUCTB 3aluTbl SPD

Cuctema cornacoBaHHbIX YCTPOCTB 3awuTbl SPD gonkHa 6biTh yCTaHOBMEHa CrieyroLmuM o6pasoMm:

- Ha BBOAE KabenbHOW NUHUK B 30aHue (Ha rpaHule 3oHbl LPZ 1, Hanpumep Ha rmaBHOM BBogHOM LWuTe MB) ycTa-
HOBUTb YCTpOWCTBO 3awuTsl SPD 1, cooTBeTCTBYlOLEe TpeboBaHuAmM C.2.2;

- onpeaenuTb UMNYNbLCHOE BhlAEpXNBaEMoe HanpskeHne U, BHYTPEHHUX CUCTEM, KOTOPbIe AOMKHLI BbiTh 3aLlu-
LLieHbI;

- BbIOpaTh ypoBeHb HanpshkeHus 3awmTel Upy yeTpoiicTea salutel SPD 1;

- NMpoBepuTb COOTBETCTBUE TpeboBaHusaM C.2.1.

Ecnu aTu TpeboBaHuWs BEINOMHEHBI, 3alyuTa 060pyaoBaHus ycTpoicTBoM 3awmTel SPD 1 ABnsieTcs gocTaTodHol. B
NPOTUBHOM crny4ae noTpebyeTcs yCTaHOBKA AOMOMHUTENLHOMO YCTPOWCTBa (YCTPOWCTB) 3awwuTsl SPD 2:

- ecnu aTo TpebyeTes, Bnxe k 06opyaoBaHNto (Ha rpaHnLe 30Hbl LPZ 2, Hanpumep B TOYKe yCTaHOBKU BTOPUHHOTO
Wwuta SB unu WwrencenbHon po3eTkn SA) yCTaHOBUTL YCTpoircTBO 3almThl SPD 2, cooTBeTeTBYOWEee TpeboBaHusam C.2.2
1 cornacoBaHHOe No 3Hepruu ¢ ycrpoitctBom 3awmtel SPD 1 (cm. C.3.4);

- BbiGpaTb ypoBeHb 3aliMThl OT NepeHanpsxeHnii Up, yeTpoiicTsa sawwmutel SPD 2;

- MpoBepuTb cooTBeTCTBUE TpeboBaHusaM C.2.1.

Ecnu TpeGosarua BuiNonHeHk!, 06opyfoBaHue AOCTaTOMHO 3allyLLEHO YeTpoicTBamu 3awuTel SPD 1 u SPD 2.

B npotusHoM cnyyae, B6nu3u obopyaosaHus (Hanpumep B ToWKe YCTAHOBKM LUTeNcernbHoW poseTkn SA) noHago-
6uTca (NoHaaobsATCs) AONONHUTENbHOE YCTPoicTBO (yeTpoiicTBa) 3awuTel SPD 3, cootBeTcTBYHOWEee TpeboBaHuamM C.2.2
1 cornacoBaHHOe No aHepruu ¢ ycTpoitctBamm sawuTtsel SPD 1 1 SPD 2 (em. C.2.3).

MpoBepuTb BhinonHeHue ycnosusa Upes < Uy, (M. C.2.1).

69



rOCT P M3K 62305-4—2016

Mpunoxexue D
(cnpaBouHoe)

dakTopbl, KOTOpbIE criegyeT yYUTbIiBaTb NPU BblGope ycTPOUCTB 3awuTtbl SPD

D.1 BBegeHue

TOKM fimn: Iwax ¥ Iy AIBNAKOTCA MCMbITATENBHBIMU NapamMeTpamu, UCMomnb3yeMbiM1 B UCTIbITaHUSIX paGodero pexuma
ANSA ucnbiTaHuii knacea | n knacca Il. OHM OTHOCATCA K MakcuManbHbIM 3Ha4eHUAM TOKOB pa3psiaa, OXMAaeMbIX C BEpOsT-
HOCTbHO, COOTBETCTBYIOLLEN YPOBHIO 3alUMThl OT MOMHUM B MeCTax YCTaHOBKM YCTPoRCTB 3alutbl SPD B cucteme. Tok /.,
OTHOCUTCH K UCMBITAHNAM Knacca I, @ TOK /i, OTHOCUTCS K UCTIbITaHUAM knacca |.

MpeanoyTUTENbHbLIE 3HaYyeHuA Toka /., 3apsaa Q v yaenbHoi sHeprum WIR, B cooTBeTCTBUMM C [8], npuBeAeHbl B

imp?
Tabnuue D.1.

Ta6nuua D.1—MpeanoqtuTensHble 3Ha4EHUS Toka /i ®

limp®s KA 1 2 5 10 12,5¢ 20 25
Q Kn 0,5 1 2,5 5 6,25¢ 10 12,5
WIR, kK/OM 0,25 1 6,25 25 39¢ 100 156

2 3HadeHusa Tabnuubl D.1 gaHel Ana ycTpoicTB 3awmTsl SPD, BKIOYEHHBIX Mexay da3oil U HeilTpanbio (co-
eanHeHune CT1).

b B obLiem criyyae Tok Iimp oTHOcUTCSA K Gonee ANUHHOI hopme BOMHLI (Hanpumep, 10/350 MKC), Yem TOK /.. .

¢ CM. MGK 60364-5-53:2001.

D.2 ®akTopbl, onpeaensiowme 3HaYeHUs BblAepKMBaeMbIX HanpsXXeHUN ycTpoucTB 3awmTtbl SPD

HanpsiokeHue, koTopoe ByeT Bo3feicTBOBaTh Ha YCTPOMCTBO 3aLuTel SPD B yCroBUsX NepeHanpsikeHuid, ABnseT-
¢ PyHKLMen MHOXECTBa CNOXHbIX M B3aUMOCBA3aHHbIX NapaMeTpoB. 3TU NapameTpbl BKNoYatoT B cebs:

- MECTO pacrofoXeHus ycTpoicTs sawutel SPD BHYTpY 3aaHUA — cM. pucyHok D.1;

- BWJ BO3JENCTBUS YAapa MONMHUK B COOPYXEHWe (CM. pucyHok D.2), Hanpumep, SBNSeTC 1 3TO NPAMBIM yaapoM
MOMHUU B CUCTEMY 3aLLUUTEl OT MOMHUK LPS (S1) unun HaBeaeHHLIM B SNEKTPONPOBOAKE HarpshkeHWeM B pesynsrate yaapa
B 3eM/1t0 BONU3U coopyXeHUs (S2) Unu B KOMMYHUKaLIMK, MOAKIIOMEHHBIE K COOPYXEHUIo, Unu BONU3n KoMMyHUKaumi (S3
n 84).

- pacnpefeneHne TOKOB MOMHUW BHYTPU 3AaHWsi, HanpuMep, Kakas 4acTb TOKa MOSTHUM NPOXOAUT B 3azemnsioLlee
YCTPOMCTBO W Kakas YacTb TOKa MOMHUW WULLET NYTh K YAaneHHbIM 3a3eMIUTENsAM No BXOAALLMM B 34aHNe KOMMYHUKaLM-
AIM, TaKUM Kak cunoBble nuTatolwne kabenbHble NUHUM, MeTanmyeckme Tpybbl, TENEKOMMYHUKALMOHHBIE CETU U T.M., U
Yyepes NPUCOeAUHEHHbIE K CUCTEME YpaBHUBaHUA NOTEHLManoB ycTpoiicTa 3awuTel SPD, ycTaHOBNEHHbIE B STUX CETSX;

- aKTWBHOE W MHAYKTUBHOE COMPOTUBIEHUE KOMMYHWUKaLIiA, BXOASALLUMX B 3faHNe, U BIIUAHWE STUX KOMMNOHEHTOB Ha
MUKOBOE 3HaYeHWe ToKa / U Ha COOTHOLLEHUS pacnpeaenexus sapsaga Q;

- KOMMYHWKaLWW, COeANHEHHbIE CO 34aHWeM, KOTOpble MOTYT HECTU YacTb MPSMOro Toka MOSTHUM U 3@ CHET STOro
Yepes ycTponcTBa 3aluTsl SPD, NpucoeanHEHHbIE K CETU YpaBHUBaHUS NOTEHLMANo0B, yMeHbLIaTk Ty YacTb TOKa, KO-
Topas NpPoTeKaeT Mo CUMOBOI CETU pacnpefeneHns anekTposHepruu. HeobxoanMo CneauTh 3a HENPEPLIBHOCTLIO Lienu
TaKuX KOMMYHUKaLMIA B CBA3WN C BO3ZMOXHOCTbBIO UX 3@aMEHbl HEMPOBOASALLMMM YacTAMY,;

- TWN paccMmaTtpuaeMol PopMbl BONHLI. He crneayeT paccMaTpuBaTh TOMBKO MUKOBOE 3HaYeHWe Toka, KOTOpbIi
OyneT NpoxoAauTb Yepes ycTpoicTBO 3aluThl SPD B ycnoBusx nepeHanpsXeHus, HeoBxoauMo Takke paccMaTpuBaTh
hopMy BOSHbI NepeHanpsxeHns (Hanpumep, BonHa 10/350 MKE 415 NPSMOro M YacTUYHOro Toka MOSHUKM, BonHa 8/20 MKe
LNA HaBedeHHOro ToKa MOMHUK) U NONHbIA 3apsa Q;

- nobble [ONONHUTENBHBIE 34aHUSA, CBA3AHHbIE C OCHOBHBIM 3JaHUEM CUITOBBIMU SMEKTPUYECKUMMW Lensmu, no-
CKOIbKY OHU Takke ByayT BNWUSATL Ha pacnpeferieHne Toka MOSTHUM.
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1 — BBOA B 3NEKTPOYCTaHOBKY;
2 — pacnpegenuTeneHbIN LUT,;
3 — poseTka KoHeUYHoW Lenw;
4 — rnaBHbIA 3a3eMNAOLWWIA 32>KUM WNW FNABHaA 3a3eMNAOLWaNA LWWHA,
5 — yCTpOICTBO 3aLUTLI OT NEPEHANPAXEHWUI, UCTILITAHHOE NO Knaccy ucnbitaHui | unm I,
6 — 3aseMnAIOLYMIA NPOBOAHWK YCTPOWCTBA 3aLLUThLI OT NEepeHanpsiKeHui;
7 — cTauuoHapHoe o6opyaoBaHue, KOTOpoe AOIMKHO ObiTb 3aLYMLLEHO;
8 — YCTpOWICTBO 3aLWUTLI OT NEpeHanpPsKeHUIH, UCTIbITAHHOE MO KIaccy UCTbITaHui I
9 — yCTPOWCTBO 3aLUThl OT NEepeHanpsXeHUid, UCTbITaHHOE Mo Knaccy ucnbiradui |1 unm il;
10 — pasaenAloWUn ANEMEHT UK ASIMHA NUHWK;
F1, F2, F3 — 3awWUTHO-KOMMYyTaLMOHHbIE annaparsbl.

MpumeyvaHune — [lononHutensHan nHgopMaLus npuseaeHa 8 MOK 61643-12.

PucyHok D.1 — lNMpumep ycTaHOBKM YCTPOWCTB 3awwuTel SPD, ucnbiTaHHbLIX No knaccam ucnbitanui |, 1l v il

AL A
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cem
MpyurHa noBpeXaeHNs:

(si) - yAap B3aaHMe;

(82) - ypap BO/WM3M 30aHUS;

(0) - yoap B KOMMyHVKaLMK, CBA3aHHbIE CO 30aHVEM;
(9 - yoap BO/M3 KOMMYHUKaLWIM, CBSA3aHHbIX CO 34aHVEM

PucyHok D.2 — XapaKTepHblii NpuMep pas/InuHbIX NPUYMH NOBPEXAEHUs 3[4aHUs U pacnpeaeneHus
TOKa MOJSIHUM BHYTPU CUCTEMBbI

D.3 KonnyecTBeHHast OLeHKa CTaTUCTUUYECKOTo YPOBHS OMacHOCTY A4S YCTPOWCTB 3awuTbl SPD

D.3.1 O6uwme nonoxeHns

Bbino caenaHo MHOXECTBO MOMbITOK AN151 KONMMYECTBEHHOW OLEHKM 3NEKTPUYECKOW OKpyxatollelii cpefbl U YPOBHS
onacHbIX BO3AENCTBMIA Ha ycTpoiicTea 3awmTbl SPD B pa3fiMuHbIX MecTax BHYTpW 3faHus. Hanpumep, gns ycTpoiicTsa
3awnTbl SPD Ha BBOAE KOMMYHMKaUUA B COOPYXeHWe, 4518 KOTOPOro npefycMoTpeHa cucTemMa 3awuTbl OT MofHun LPS,
YPOBEHb ONACHOCTW 3aBUCUT OT TPEOYEMOrO YPOBHSA 3alMTbl OT MOMHUKM LPL B COOTBETCTBMM C OLEHKON pucka ons AaH-
HOTO COOPYXXEHWUS, BbIMNOMIHEHHOW B LE/SX OrpaHuUYyeHns Takoro pucka A0 A0MYyCTUMOro 3HaveHus (cMm. pasgen 6 MOK
62305-1:2010).

[aHHbIM cTaH4apTOM ycTaHaBNMBaeTCs, YTo Npu ypoBHe 3awuTtbl LPL | amnnutyga npsimoro yaapa MonHum (S1) B
cucTeMy 3awmnTbl OT MOSHUM LPS moxeT 6biTb nopsigka 200 KA ¢ dhopmoii BosHbl 10/350 mkc (cm. 8.1 v npunoxexHve A
M3K 62305-1:2010). OgHako, XOTs1 ycTpoicTBa 3awmtbl SPD A0/MKHbI ObITb BblOpaHbl B COOTBETCTBUM C TpebyembiM
YpPOBHEM 3awwmTbl LPL, onpegeneHHbIM C y4eTOM OLEHKU pUCKa, MMEIKTCA U WUHble (DakTopbl, BAUAIOLIME HA amnanTyay
TOKa MOJTHWMM, KOTOPLIA GyAeT BO3AeNCTBOBaTbL Ha YCTPOMCTBO 3almTsl SPD.

D.3.2 Oco6eHHOCTM YCTAHOBKMW, BAUAKOLWME Ha pacnpegenieHne Toka MOsTHUN

[na cnyvas, korga cneumasnbHbll pacyeT geneHns Toka (cm. E.2 MOK 62305-1:2010) He BbINOMHANCS, CYLLECTBY-
eT oblee npeanonioxeHune, 4To 50 % 3TOro Toka NPOBOAMUTCA B CUCTEMY 3a3eMsieHus 3daHus, a 50 % npoxoauTt yepes
ycTpoiicTBa 3awmnTtbl SPD cucTeMbl ypaBHUMBaHWA NOTeHUMasnoB. s ypoBHst 3awmTel LPL | 3TO npuBOAWT K TOMY, 4TO
YyacTb HavanbHOro Toka paspsaga 200 kA, BoChpvHUMaeMas KaxAbIM YCTPOWCTBOM 3awmutbl SPD /imp pasHa 25 KA ans
TpexdasHoi pacnpefenMTenbHol CeTU C HETPasibHbIM MPOBOAHUKOM (CM. pucyHok D.3).
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S1 : npsiMoi yaap B 3faHue

LPS
l 100 %
Beicokoe Kabenb Huskoro ]
HanpshkeHune  TpaHccgopmarop HanpspkeHus1 50 % =t
-—
y//4 BN AY y///4 C

V//4 L/ 4 V///4 \

l50 %
3asemnsiowee 3asemnsiowee
YCTPOWCTBO YCTPOHCTBO
TpaHcdgopmaropa 3gaHus

PucyHok D.3 — XapakTepHblid npumep cbanaHcMpoBaHHOroO pacnpeeneHusi Toka

OpHako, ecnu 3gaHue nNUTaroT TPU MeTanNMYeckMx KOMMYHUKaLMKU, npuemnema mogens u3 E.2 MOK 62305-1:2010,
¥ oBLwniA Tok /imp K KaxxaoMy ycTpoicTBy 3awutsl SPD, npucoegMHEHHOMY K cMCTEME YpaBHWBaHWS MOTEHLMArNoB, B TPEX-
ha3Hoi ceTu CTaHOBUTCH paBHbIM 8,3 KA.

PacnpefeneHve Toka MONTHUM B CUITOBOI CETU pacripeferieHns areKTPOIHEPTUN B 3HAUYUTENBbHOW CTENMEHU 3aBUCUT
OT MpaKkTUKA 3a3eMIeHUa ceTel, BXxogawmx B 3gaHve. Hanpumep, B cucteme tuna TN-C ¢ MHOrokpaTHO 3aseMneHHoi
HeiTpanblo ANA TOKOB MOMHWKM obecneynBaeTcs MyTb K 3emne Gonee npsiMoil U ¢ 6onee HU3KUM UMMNEAAHCOM, YeM B
cucteme Tuna TT.

YnpoLLeHHble NPEANONOXEHUs O PACCEAHUN TOKa MOTYT BbiTb NONE3HLIMW NPU PAacCMOTPEHUMN BO3MOXHOMO YPOBHS
OMacHOCTU 118 YCTPONCTB 3aluThl SPD, HO 04eHb BaXKHO UMETL B BULY NPEANONoXeHUs, KoTopble Obinu chenaHel paHee.
Kpome Toro, npeanonaranock, YTo hopma BOSHbI TOKa, NpoTeKatoLlero Yepes ycTpoicTea 3awuTel SPD, OyaeT Takasa xe
KaK 1 Mpv NepBUYHOM paspsife, XOTA B JeACTBUTENBLHOCTH hopMa BOMHbLI MOXET M3MEHATLCA B 3aBMCUMOCTU OT UMNefaH-
ca 3MeKTPOnpPOBOAKN 3A4aHWUA U T.N.

[ns npaBunbHOro Belbopa yCTPONCTB 3aLUMThl OT NEpPeHaNnPSXKEHWIA NONE3HBIM MHCTPYMEHTOM LIS y4YeTa STUX ak-
TOPOB MOXET BbITh KOMMLIOTEPHOE MOfenupoBaHue. YTobbl paccHuTaTb paccesHue Toka MOSTHUM AN CIOXHOW CUCTEMBI,
HeobX0AMMO NPeACTaBUTb pearnbHYo CUCTEMY, NMOKasaHHyo Ha pucyHke D.2, B BUAE 3KBMBANEHTHOW cxeMbl anekTpude-
CKUX Uenei.

MHorue ctaHfapTbl BMECTO PacCMOTPEHUST YPOBHS OMacHOCTW B KadecTse Bblbopa YCTPOWCTB 3alyuThl OT nepe-
HanpshxeHWi 6a3npyroTca Ha faHHbIX OMbiTa 3KCnyaTaLuui, cobpaHHbIX B Te4eHWe gonroro BpeMeru. Tabnuuya E.2 M3K
62305-1:2010 6a3upyeTcst B OCHOBHOM Ha OnbITe aKkennyatauuu (em. [9]).

D.3.3 PaccMoTpeHue napamMeTpoB NpuU BbIGOpe HOMUHAaNbHbIX AaHHbIX YCTPOUCTB 3awmTbl SPD: / I
In’ UOC

M3 ckasaHHOro Bhllle BUAHO, YTO BLIGOP COOTBETCTBYIOLMX 3HAYEHUN /imp, maxe Tns W Ugg YCTpOIicTB 3awutel SPD
3aBUCUT OT MHOXECTBA CMOXHbIX W B3aUMOCBSA3aHHbIX NapameTpoB.

BaxHo uMeTb B BUAY, YTO PUCK MOBPEXAEHUS BHYTPEHHUX CUCTEM BHYTPU 3[aHWUSA U3-3a NepeHanpsXXeHUi, Boa-
HMKatoLLWX OT:

- HaBeJeHHbIX BO3LENCTBUIA, CBA3AHHBLIX C CUIMOBLIMUA U TENEKOMMYHUKaLMOHHBIMU Lenamu (S4),

- BO3[IE€ACTBUIA 3NEKTPOMarHMTHOrO UMMySbca MOSHUM, CBS3aHHbIX C YaapaMu MOSTHWM BONKU3K 3ganus (S2), MoxeT
6bITb GorbLUe, YeM OT NepeHanpsiXXeHWin, BO3HUKaIOLWWX OT NPSIMOro yAapa MOfHWM B camo 3gaHue (S1) unu B KOMMYHH-
Kayuu (S3).

MHorue 3faHusi He TpebytoT 3alWUThbl OT NPSMbIX YA4APOB MOMHWM B 34aHWE UM BO BXOLALLME NUHWUY, U, MOCKOSBKY
TpeboBaHWe yCTaHOBKMU YCTPOUCTB 3aLyuThl SPD, UCMbITaHHbIX MO Knaccy |, He ABnAeTcs 06a3aTenbHEIM, MOXET BbiTb NpK-
MEHeHa cucTema ¢ NpaBUnbHO CNPOEKTUPOBaHHBIMU YCTPORCTBaMK 3aluTel SPD, ncnsiTaHHeIMK No knaccey .

B o6wem cnyvae nogxon fomkeH ObiTb Takoi: ycTporcTBa 3aluTsl SPD, ucnbiTaHHble Mo Knaccy UcnbiTaHui |,
crnefyeT NpUMEHATb TaM, rae UMerT MecTO NOMHble UMK YacTU4Hble ToKW MonHuu (S1/83), u yeTpoiicTtBa 3awuTtsl SPD,
ucnbiTaHHble No knaccy ueneltanui Il/Ill, — ana HaBegeHHbIX Bo3gencTBuiA (S2/S4).

imp? ‘max’
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3HanA 0 TaKUX CNOXHOCTAX, HEOBXOAUMO UMETL B BUAY, YTO Hanbonee BaXHbIM acnekToM Npu BLIGOpe yCTpoWCcTBa
sawnTel SPD sBnseTca ero cnocobHOCTL orpaHW4UBaTh HanpsbkeHWe BO BPEMSl OXMAAEeMOro nepeHanpsbkeHWst U Bbl-
AepXuBaeMble 3HepreTUYecknue napameTphbl (limp, Imax v Uog), KOTOPBIMU OHO MOXET yrNpaBnaTh (CM. NpUuMeyaHne 4 K
Tabnuue B.7 MOK 62305-1:2010).

lNpn oxugaeMom Toke /, yCTpoicTBO 3alwmthl SPD ¢ ypoBHEM orpaHu4eHns HanpskeHns 6onee HU3KNUM, Yem 3Ha-
YeHne BblepXUBaemMoro HanpspkeHus obopygoBaHus, byaeT rapaHTMpoBaTh 3aluTy o6opyaoBaHnUs, 0COGEHHO C yYeTOM
BHELLUHMX (haKTopoB, KOTOpblE CO3/atoT AONOSIHUTENBHBIE HANPSXKEHUS (NafleHNe HaNPSXKEHUA Ha 3aXMMax CoefUHEeHUH],
npu SBReHUsX KonebaHusa n UHAYKLUMK). C Apyroi CTOPOHbI, BblAepXXMBaeMble napaMeTpel 6onee Bbicokue, YeM TpebyeTca
B TOYKE YCTaHOBKM YCTPONCTBa 3aluThl SPD, MOryT NPUBECTU TONLKO K YASIMHEHUIO cpoka cnyX6bl yCTPOWCTBa 3aLUThI
SPD. OgHako npu yCTaHOBKE B CUIOBLIX cUCTeMax co crnabbiM perynupoBaHuem ycTpoiicTBo sawuTel SPD ¢ 6onee Hus-
KMM YPOBHEM OrpaHUYeHUs HanpsKeHUs MoXeT 6biTb Bornee YyBCTBUTENbHBIM K BO3MOXHbBIM MOBPEXAEHUSM OT BpeMeH-
HbIX nepeHanpsxeHun (TOV).

74



FOCT P M3K 62305-4—2016

MpunoxeHne A
(cnpaBouHoe)

CBep,eva O COOTBETCTBUU CCbLINTOYHbIX ME€XAYHAPOAHLIX CTAHAAPTOB
HaunoHaNbHbIM cTaHaapTam Poccuickon Penepauun

Tabnuya JA1

O6o3Ha4eHne ccbinoYHoro CTeneHb O6o3HayeHne U HaMMeHoBaHWe COOTBETCTBYIOLLEro
MeXayHapoaHoro ctaHgapTa COOTBETCTBUA HalMoOHarlbHOro ctaHaapTa

|IEC 60364-5-53:2001 IDT MOCT P 50571.5.53—2013 «OneKTpoyCcTaHOBKN HU3KOBOMBTHLIE.
Yactb 5-53. Buibop u MoHTax anekrpoobopypoBanus. OtaeneHue,
KOMMYTaLUusa 1 ynpaeneHue»

IEC 60664-1:2007 — *

IEC 61000-4-5:2005 — *

|IEC 61000-4-9:1993 — *

IEC 61000-4-10:1993 — *

|IEC 61643-1:2005 MOD MOCT P 51992—2011 «YcTponcTBa 3aluUThl OT UMMNYNbCHLIX NepeHa-
NPSPKEHWI HU3KoBOMBTHBIE. YacTb 1. YcTpoiicTBa 3anTel OT UMNYNbC-
HbIX MepeHanpsKeHUA B HU3KOBOMLTHLIX CUNOBLIX pacnpeaenuTens-
HbIX cucTemax. TexHudeckne TpeboBaHNUA N METOALI UCNBITAHNUAY

IEC 61643-12:2008 IDT MOCT P M3K 61643-12—2011 «YcTpoiicTBa 3alUThl 0T UMNYNBbCHBIX
nepeHanpsKeHWin HU3KoBONbTHLIe. YacTb 12. YcTpolcTBa 3awwuTel OT
UMNYNbCHBIX NepeHanpsXeHWn B HU3KOBONLTHLIX CUNOBLIX pacnpeae-
nuTenbHbIX cuctemax. MpuHuMnel Beibopa M NPUMEHEHUS»

IEC 61643-21:2009 MOD [OCT P 54986—2012 «YcTpoiicTBa 3awWuTbl OT UMMYNbCHLIX Nepe-
HanpsKeHW# HU3KOBONBTHble. YacTb 21. YcTpoucTBa 3awutel OT
MMMYNbLCHBLIX NEpeHanpskeHMn B cucTeMax TeneKoMMYHUKauun u
curHanmsauuu (MHgpopMaLMoHHLIX cucTeMax). TpeboBaHua k paboto-
CrnocobHOCTU U METOALI UCTILITAHUA»

IEC 61643-22 — *

|IEC 62305-1:2010 IDT MOCT P M3K 62305-1—2010 «MeHemXMeHT pucka. 3awuta OT Mof-
Huu. Yactb 1. Obue npuHUMNbLI»

|IEC 62305-2:2010 IDT MOCT P M3K 62561-2—2014 «KOMNOHEHTLI CUCTEMbI MONHUE3ALLUTLI.
Yactb 2. TpeboBaHMA K NPOBOAHMKAM M aNeKTPoAaM 3a3eMNEHUsI»

IEC 62305-3:2010 — *

BETCTBUSA CTAHAapTOB:
- IDT — naeHTUYHbI

* COOTBETCTBYIOLLMIA HAaLMOHASIBHBINA CTaHAapT OTCYTCTBYET. []0 €ro yTBEpXeHUsS pEKOMEHAYETCA UCTONb30BaTh
nepesog, Ha PYCCKWiA A3bIK JaHHOTro MEXAYHapoOAHOro cTaHaapTa.

MpuMedaHune — B HacToALei Tabnuue UCNONb30BaHb! CrieayoLMe YCnoBHbIE 0603HAYEHNA CTENEHN COOT-

e CTaHaapThl;

- MOD — moauduumpoBaHHbIe CTaHAapThl.
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arnoB Ans saLyThl OT MOIHUK

77



PepakTop /1.B. KasaHuyeea
TexHuueckuit pegaktop B.H. [Ipycakosa
Koppekrop C.B. CmupHosa
KomnbtoTepHas BepcTka E.A. KoHdpauiosoll

CaaHo B Habop 31.10.2016.  MoanucaHo B NevaTb 12.12.2016.  dopmaT 60%84%.  MapHuTYpa Apuan.
Yen. ney. n. 9,30, Y4.-u3a.n. 8,42,  Tupax 353k3.  3ak. 3133,

MoAroTOBNEHO Ha OCHOBE ANEeKTPOHHON BEPCUM, MpeoCcTaBneHHoN paspaBoTUMKOM CTaHAapTa

WagaHo v otnevataHo o OrYM « CTAHOAPTUHOOPM», 123995 Mocksa, MpaHaTHbIN nep., 4.
www.gostinfo.ru  info@gostinfo.ru


https://meganorm.ru/mega_doc/dop_fire/statya_kompetentsiya_komissiy_po_preduprezhdeniyu_i/0/postanovlenie_pravitelstva_rf_ot_02_06_2022_N_1007_o.html
https://meganorm.ru/Data2/1/4294826/4294826189.htm
https://meganorm.ru/mega_doc/fire/postanovlenie/17/postanovlenie_vtorogo_arbitrazhnogo_apellyatsionnogo_suda_ot_792.html

