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Mpeancnoeue

1 PASPABOTAH O6wectBoM ¢ orpaHuWYeHHON OTBETCTBEHHOCThD «3Jkcneptnza CKM3» (000
«3kcneptuza CU3»)

2 BHECEH TexHu4eckum koMmuteToM no ctangaptusaumm TK 251 «bezonacHocTb Tpyna»

3 YTBEPXOEH M BBEAEH B OEWCTBWE [pukasom defepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynvpoBaHuio u metponorun ot 28 cdespana 2025 r. Ne 104-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHsl 8 cmamse 26 @edepanbHO20 3aKOHA
om 29 uwHa 2015 2. Ne 162-®3 «O cmaHdapmu3zauyuu e Pocculickoli @edepayuuy». MHpopmauyus ob
U3MeHeHUsX K HacmosuweMy cmaHOapmy nybnukyemcs 8 exes00HOM (110 COCMOAHUK Ha 1 AHBapsa MeKyuwezo
2o0a) uHghopmayuoHHOM yKazamene «HayuoHansHble cmaHOapmbiy, a oguyuanbHbil MeKkcm usmMeHeHul
U ronpasoK — 8 eXeMecAaYyHoM UHOPMayUOHHOM ykaszamerne «HayuoHanbHbie cmaHdapmel». B cryvae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyrouwee ygedomneHue bydem
onybnukogaHo 8 6ruxalwemM 6bINyCKe eXeMecsyHO20 UHGOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomegemcmeyrowas UHgpopMayus, yeedoMieHUe U IMEeKcmbl pasMewarmess makxe e
UHhopMayuoHHOU cucmeme obueao Nonb30e8aHus — Ha ohuyuansHom calime @edepanibHO20 azeHmMcmeaa
0 MexXHU4YeCKOMY peay/iuposaHuio U Memponoauu 8 cemu ViHmepHem (wWww.rst.gov.ru)

© Odopmnenue. OIEY «MHCTUTYT cTangapTulaumm», 2025

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3pelieHunsa G)e,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

Cuctema cTaHgapToB Ge3onacHoCcTH TpyAaa
ONEKTPOBE30MNACHOCTb

MeToguka pacyeTa BEpPOATHOINO 3Ha4YeHWA nagawouen JHeprun 3HEKTpM'-IECKOI7'I Ayru
B ANeKTpPpOoyCcTaHOBKaX

Occupational safety standards system. Electrical safety. Methods for calculating the probable value of the incident energy
of an electric arc in electrical installations

DaTta BBegeHua — 2025—11—10

1 O6bnacTtb NnpumeHeHnA

Hacrtoawmin ctaHgapt yCTaHaBnMBaeT NopAdOK pacdHeTa BEepOATHONo 3Ha4YeHWA najaroLlen aHeprum
SHEKTDMHECKOPI OYTW B 3NEeKTPOyCTaHOBKax (,n,anee — pac4eT nagarLlen JHEeprnn BHEKTDVHECKOH ,D,yl'l/l) Ha
OCHOBE 3MMUPUYECKUX MOernen pacyeTa.

Mogenwu pac4deTa BepOATHOIo 3Ha4YeHuns nagarLien JHEepPrnn GHEI{TpM‘-IBCKOPI Aayrun (,u,anee — Mogenun
pacqua), npuBedeHHblIe B HacToAWEeM CcTaHgapTe, NPUMEHAKT OAnA 3NeKTPOoYyCTaHOBOK NepeMeHHOro Toka,
npv aKCNnyaTtaunn KOTOPbIX CyLWWeCTBYEeT BEPDOATHOCTb BO3HUKHOBEHUA SJ'IEKTDVIHECKOﬁ ayrun.

TpeﬁOBaHMFl HacCTodALWero CtaHaapTa He pacnpoCTpaHAKTCA Ha SNeKTPOYCTaHOBKM NOCTOAHHOIO TOKa K
KOMMNNEeKTHble pacnpeennTeribHbie yCTDOﬂCTBa C 3nerasoBOM U3onaumMen.

2 HopmaTuBHbIe CCbINKK

B HacTosWwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKU HA cNefylolve cTaH4apThl:

MOCT 12.1.009 Cuctema ctaHpaptoB 6e3onacHocTu Tpyaa. SnekTpobe3onacHocTb. TepMUHLI W onpe-
OeneHus

FOCT 24291 3nekTpuyeckas 4acTb 3MEKTPOCTaHLMK W SNeKTPUYEcKon ceTn. TepMUHbI U onpeaeneHns

MpumMedaHue— lpy NonNb30BaHUK HACTOALLMM CTaHAAaPTOM LienecoobpasHo NpoBEPUTL AEWCTBUE CChINOYHbIX
CTaHOapTOB B MH(OPMALMOHHOW cUcTeMe 0BLLEro NoNb3oBaHWs — Ha ouLMansHoOM caiiTe denepanbHOro areHTcTea no
TEXHWYECKOMY PErYNMPOBaHMI0 U METPOIOMMK B CeTU MIHTEPHET UNK NO eXerogHomy MHGopMaLMOHHOMY yKkasaTtento «Ha-
LMOHamMBHbIE CTAHAAPTLI», KOTOPLIV ONyGnMKoBaH No COCTOSHWMIO Ha 1 AHBApSA TEKYLLEro roaa, U rno BbiMycKaMm exeMecsay-
HOro MHGYOPMALIMOHHOTO YKasaTensa «HaunoHanbHble cTaHaapThi» 3a TeKyLMid rogd. Ecnu 3aMeHeH CChINoYHbI CTaHOapT,
Ha KOTOpLIA JaHa HedaTMpOBaHHAs CChIMKa, TO PEKOMEHOYETCS WCMONb30BaTh ASCTBYHLYI0 BEPCUID 3TOr0 CTaHdapTa
C YYETOM BCEX BHECEHHbLIX B JaHHYK BEPCUKD U3MEHEHWA. ECNM 3aMeHeH CCbINOYHbIM CTaHOAPT, Ha KOTOpLIA AaHa AaTu-
pOBaHHas CCbiMKa, TO PEKOMEHOYETCS UCMONb30BaTh BEPCUI0 3TOTO CTaHOapTa ¢ YKasaHHbIM Bhille roaoM YTBEPXKAEHUS
(NpuHaTKA). Ecnv nocne yTBEpXOEeHWsA HACTOSALLEro CTaHAapTa B CCbINIOYHbIA CTAHAAaPT, Ha KOTOpbIA AaHa 4aTMpoBaHHas
CCbINKa, BHECEHO M3MEHeHWe, 3aTparmBaloLLee NonoKeHe, Ha KOTOPOE AaHa CCbinKa, TO 3To NoMNoXKeHWe peKoMeHOyeTcs
NPMMEHATL Be3 yyeTa AaHHOro M3MeHeHus. Ecnmn cebinoyHbIin cTaHaapT oTMeHeH 6e3 3aMeHbl, TO MOMOXKEHUE, B KOTOPOM
[aHa CCbiNka Ha Hero, PeKOMEeHAYeTCH NPUMEHATEL B YacTK, He 3aTparvBaloLLel 3Ty CCbINKy

MapaHune ochbuumnansHoe
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3 TepMuHbI, onpegeneHnUa U COKpalleHus

3.1 B HacToswem cTaHaapTe npuMeHeHsl TepMuHbl no FTOCT 12.1.009, TOCT 24291, a Takke cnegyto-
LiMe TEPMUHBI C COOTBETCTBYHOLLMMUK ONpeaeneHnsamu:

3.1.1 Bpems ropeHus anekTpuyeckor ayru: O6Las NpoaoMKUTENBHOCTL NPOTEKAHWUS 3NEKTPOAYro-
BOTrO paspsja Mexay BO3HWKHOBEHMEM TOKa KOPOTKOro 3aMblKAHUS U OKOHYATENbHBIM pPa3pbiBOM LEnu npu
HOMMHAMNbLHOM HanpsKeHWW, BKNoYas cobcTBeHHoe Bpems cpabaTbiBaHWs YCTPOWCTB PEneHon 3almnThbl 1
aBTOMAaTWKM 1 cOBCTBEHHOE BpeMs cpabaTkiBaHUs NpefoXpaHnuTensLHOro yCTPoMCTRa.

3.1.2 nzonsauuoHHoe paccrosaHue: KpaTyalilliee paccTosiHue No BO3ayxy Mexay OBYyMsI TOKOMPOBOAS-
LWMMK YacTsaMH.

3.1.3 mmnepaHc: KoMnnekcHoe (aKTMBHOE 1 peakTUBHOE) 3NeKTPUYECKOE CONPOTUBIIEHNE.

3.1.4 knacc HanpsikeHuA: HomuHanbHoe MexaydasHoe (NMUHEMHOE) HanpsiKeHWe 3MNeKTPUYEecKon
cetw, Ans paboThbl B KOTOPOW NpegHa3HavYeHo anekTpoobopyaosaHme.

3.1.5 npocTpaHcTBEHHOEe pacnonoxeHue NpoBogHUKOB: OpWeHTaLWs U pacronoXeHUe TOKOBeOY-
LKMx yacteln obopyOoBaHUA, MeXOY KOTOPbLIMW BO3MOXHO BO3HUKHOBEHMWE 3MEKTPUYECKON Oy,

3.1.6 kopoTkoe 3ambikaHue; K3: BnekTpuyeckoe CoeanHeHne ABYX TOYeK NeKTPUYEeCKOA Lenu ¢ pas-
NUYHBIMW 3HAYEHWAMYK NOTEHUMana, He NPefycMOTPEHHOE KOHCTPYKUMEW YCTPOWCTBA W HapyluawLlliee ero
HopMarnkHy paboTy, BO3HMKAlOLLEE B pe3ynsTaTe HapylleHUs M3onauMM TOKOBeAYLMX 3MeMEeHTOB U me-
XaHU4eCKOro CONPUKOCHOBEHWS HEM30INTMPOBAHHBLIX 3MEMEHTOB M MPUBOASALLEE K 3HAYUTENLHOMY TennoBbl-
OeneHuto.

3.1.7 mecTHOoe ynpaBneHue: YrnpaBneHue KOMMYTALMOHHBIMU annaparamMu 1 3a3eMnsoluMi pasb-
eauHNTENSMWA, TEXHOMOMMYECKUM pexmuMomM paboTbl obopynoBaHWsa NyTem BO3AEWCTBMA HAa MEXaHWYHeCKUN
NPWBOL UMW OT MECTHOM KHOMKK, KMoYa yNpaBneHus, pacnonoXeHHbIX HeNnocpeacTBEHHO Y KOMMYTaLMOHHOIO
annapara unu ynpaensemMoro obopynoBaHus.

3.1.8 ogHotha3Hoe KOpPOTKOe 3aMblikaHue: [loBpexaeHue, Npy KOTOPOM ofHa M3 (a3 TpexdpaszHown
CUCTEMbI CETU C 3a3eMMEHHON HENTPanb 3aMbIKAeTCa Ha 3eMIT0 UM Ha 3NEeMEHT, 3NeKTPUYeCcKky CBA3aHHLIN
C 3emnen.

3.1.9 onacHana Touka: KomMmyTauWOHHbIE annapaTtbl, AYEWKK, OTCEKW WU Apyrue TOKOBeAyLMEe 4acTu
3MEeKTPOYCTAHOBKU, MpW BbIMOMHEHUW paboT Ha KOTOpbLIX (B KOTOPLIX), BCNeAcTBUEe 0COBEHHOCTEN UX TEXHU-
YECKOro COCTOSAHWUSA, UCMOMHEHUS UMK KOHCTPYKUWK, CYLLECTBYET PUCK BO3HUKHOBEHUSA 3MEKTPUYECKON OyTU.

M pupmMmedHaHMe — KOMMyTaLI,MOHHbIe annapatbl, MMeLWE OWCTAaHUMOHHOE YynpaBneHwe, paCUueHWBAaKT Kak
OnacHy TOYKY WM pacyHeT na,qarou.l,eﬁ JHEPrn SﬂeKTpMHBCKOﬁ AOyr NpoOBOOARAT MCXOOA M3 YCHOBMﬁI BOS,EIeﬁCTBV!H Ha opraHbl
MECTHOIO ynpaBneHua.

3.1.10 napatowan aHeprua 3NeKTPMYEcKon ayru: Tennosas aHeprusi, nonyyaemas eguHuLen nno-
Laan, Kak NnpsaMor pedynsrar BO3AeNCTBUSA INEeKTPUYECKOR yru.

MpumedaHue — lNagaloLLas SHEPrNs UBMEPSETCS B KMNOMKOYNSAX Ha KBaapaTHbid MeTp (kK/M2) K B KUNO-
BaTT-CEKYHAAX Ha KBaApaTHbIA MeTp (KBT - c/M2), Unu B Kanopusx Ha KBagpaTHbIA CAHTMMETp (kan/cm?2).

3.1.11 npepoxpaHuTenbHoe YCTPOWCTBO: KOMMYTAUWOHHBIM 3NEKTPUYECKMIA annapart, npegHasHa-
YeHHbIN ANA OTKMIYEeHUA 3aluuaemMon Uenu pa3mMblkaHMeM UK pas3pyLleHmem cneyuanbHo NpeaycMoTpPeH-
HbIX OS5 3TOr0 TOKOBEAYLLMX YacTel No4 AeMCTBUMEM TOKa, NpeBkbILLatoLLlero onpegeneHHoe saHaqdeHue.

3.1.12 paccTtosiHue Mexay NpoBOoAHUKAMU: PaccTosHWe MeXAy KOHTakTamu nonwca paszbefuHuTe-
nsa/otgenuTtensa/pybunbHUKa, HaXOAALWErocs B OTKIMIOYEHHOM NOMNOXEHUN; BbIKNIQYaTeNA-pa3befMHUTENS; Bbl-
KaYeHHOro aBTOMaTUYEeCKOro BbIKINOYATENs, KOHTaKTamMu nontcoB ¢as; nubo paccTosHWe OT TOKOBeOyLMX
yacTen, HaxoOAWMXCA Mo HanpsKeHueM, 0 3a3eMIeHHbIX KOHCTPYKL WA B CBETY.

3.1.13 paccTosiHMe 40 MCTOYHMKA aneKkTpu4eckon gyru: MNpuHMMaemoe AnNs pac4eToB pacCcTosHME
Mexay obnacTbio nuua u rpyar paboTHUKa 1 oXXngaemMbiM UCTOYHUKOM 3MEKTPUYECKON OYTn.

3.1.14 Tepmuyeckoe nopaxeHue: [1oBpexaeHWe TKaHeW OpraHnama YenoBeka (0Xor), Bo3HuKaoLlee
npu BO30eMCTBUKM Ha HWUX TEMNMOBOro NOTOKAa, FeHEPUPYEMOro ANeKTPUYEeCcKon Ayron.

3.1.15 ToK gyru: ToK KOPOTKOro 3aMblKaHWs, NPOXO4ALLMIA Yepes NnasMy anekTpu4eckon ayru, C y4e-
TOM MMNegaHca.

3.1.16 TOK KOpPOTKOro 3ambiKaHua: OXugaemblii CUMMETPUYHbBIA CBEPXTOK NPU HOMWHANbHOM Hanps-
XEeHUU, NOABMALLNACA B pe3ynbTaTe KOPOTKOro 3aMblKaHUWs.

MpumevyaHune — B gaHHoW To4ke B LENyW MakcMManbHbIA TOK, KOTOPbI 3NeKTpuydeckas cMcTeMa MOXeT nepe-
AaTb Yepes JaHHyIo Lenb Ha Nnioboe KopoTKoe 3aMbiKaHue ¢ NpeHebpexumo MarnsiM UMNeaaHcoM, npunaraeMoe K JaHHom

2
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TOYKe UMK K Noboi Apyror ToUKe, 3acTaBNALLEA TOK CAMOro BbICOKOrO YPOBHS MPOXOAWTL Yepea AaHHYH ToYKy. 3a 3Ha-
yeHue Toka K3 ona npoBeaeHua pacqyeToB NPUMHMMAIOT OENCTBYOLEE 3HAYEHWE NEPUOOUYECKO cocTaBnaowen Toka K3
B NPON3BONbLHBLIN MOMEHT BpEMEHHK, BMMOTh A0 PACYETHOTO BPEMEHW pa3MblKaHUsa LENu.

3.1.17 TpexdazHoe KOpoTKOoe 3aMbikaHue: KopoTKoe 3amMbiKaHve Mexay TpemMs pazamu B Tpexdas-
HOW 3aNeKTpO3HepreTUYecKon cucTeme.

3.2 B HacTofAWeM cTaHgapTe NpUMeHeHb! Criedyowme CoKpalleHns:

BJ1 — Bo3gyLliHasa NuUHMA anekTponepegayu;

BPB — BepTuKanbHOe pacnonoXeHue NpoBOAHMKOB C U30NUPYHOLWUM BapbepomM BHYTPU OTCEKa AYENKM;

BP3 — BepTukanbHoe pacnonoxeHue npoBogHUKOB B 3PY;

BPO — BepTukanbHoe pacnonoxeHue npoBogHMkoB Ha OPY;

P3 — ropu3oHTanbHoe pacnornoXeHne nNpoBoaHUKOB B 3PY;

PO — ropu3oHTanbHOe pacnonoXeHne NPoBoAHUKOB Ha OPY,

3H — 3a3eMnsaLWmnin HOX;

3PY — 3akpbiTOe pacnpegenuTensHoe YyCTPOWCTBO;

KN — kabenbHasa nuHuA anekTponepenayu,

KPY — koMmnnekTHoe pacnpegenuTensHoe YCTPONCTBO;

KPY(H) — komnnekTHoe pacnpefenvTensHoe YCTPONCTBO (HapyHOM YCTaHOBKM);

KPY3 — komnnekTHoe pacnpegenuTensHOe YCTPOUCTBO C 3Mera3oBoi U3onsaumnen;

KTl — komnnekTHas TpaHcdopMaTopHasa noacTaHums;

OPY — oTKpbITOE pacnpenenuTenbHoe YCTPONCTBO;

P3uA — peneiiHas 3awmTa v aBToMaTHKa;

PY — pacnpegenutenbHoe yCTPOWCTBO;

QY — 3neKTpoyCcTaHOBKA.

4 OOwmne nonoxeHus

4.1 Pac4et nagatoLlein sHeprum anekTpM4eckor Ayrv NpoBOLAT AN AENCTBYIOWNX, CTPOALWMXCH U/Mnn
PEKOHCTPYUpyeMbIX 3Y C LUEenbi OLEHKW pUCKAa TEPMUYECKOro NMopaKeHUs B HUX MepcoHana v rnpoBedeHus
MeponpuATKIA, HanpaeneHHbIX Ha obecneveHne be3onacHblx ycnoBuii paboTtel B 3Y.

4.2 Tpwu pacyeTe nagalLlen IHEPruM SNeKTPUYEecKor OyrM NpoBoOaAT:

- @aHanu3 rmaBHOW CXeMbl 3MEKTPUYECKUX COEANHEHUIA 3HEProobLEKTA U ONpeferneHne oNnacHbIX TOYEK;

- cbop napameTpoB ANSA pacyeTa Nagatoleil 3HEPrUM ANEKTPUYECKON QYT MO KaX 40N ONacHO TOYKE;

- pacyeT nagaroLlei aHeprum anekTpPUYecKon dyrv Ans Kaaon onacHoW TOYKM HA OCHOBaHWW OOHOW K3
MoZenein pacyeTa, MpuBeOeHHbIX B HACTOSLWEM CTaHAapTe, U C y4eTOM aHannsa Mecta HaxoXOeHus 1 nepe-
OBWxXeHns paboTHuka, ocobeHHOCTEN Npou3BOACcTBa paboT B Ka 40O ONacHOW TOYKE.

M punMmMedvyaHune — I'Ipm Hannm4ynn HeCKONbKMX BapuaHTOB pacnonoXeHma NpoBOOAHWMKOB B Bbl6paHHOI7I ana pac-
4YeTa OnacHoM ToYKe pac4et nagarwLuen 3Hepruun GHEKTPMHBCKOﬁ Ayri cnegyeTt NpoBOAWNTE ONA Kax40ro u3 BapnaHToB. 3a
OKOHYaTENbHbLIN paC‘VIETHbIIﬁ BapWaHT NPUHUMAKT Hawbonbllee 13 pacHeTHbIX 3HaYeHWi.

4.3 Tlpvmep pacdeTa NagaroLlen IHepruM arNeKTpU4ecKon Oyru npuseneH B nNpunoxeHun A.
4.4 PekoMeHOauUWK MO MPUMEHEHUIO MOMYYEeHHLIX pe3ynsTaToB pacyeToB BePOATHbLIX 3HaYeHWW naja-
foLEer 3HePrn 3NeKTPUYECKOW OyrM ANs Kax/4on BbIIBNEHHOW ONacHOW TOYKW NpUBeAeHbl B NpUnoxeHuu b.

5 MapameTpbl ANA pacyeToB Nagarolen 3Heprum INeKTPUYeckoun ayrm

5.1 Onsa pacyeToB nagaltoLLleid SHepruM aNeKTPUHecKon AyrM B ONAacHbIX TOYKax onpeaensoT cnegyto-
liMe napaMmeTpbl:
- 3Ha4yeHune Toka K3, IKa, KA;
- Knacc HanpshkeHua JY (nuHeiHoe), U, B;
- BpEMS ropeHus anekTpuyeckon ayrm, T, mMc;
- paccTosiHNe 40 MCTOYHMKA 3NEeKTpudeckon gyri, D, Mmm;
- paccTosiH1e Mexay NpoBogHMKamKn, G, MM;
- BApMaHT NPOCTPaHCTBEHHOIO PacnonoXeHns NPoOBOOHUKOB B PY;

- BHYTPeHHWEe pa3mMmepkl oTceka adveinkn 3PY (BeicoTa, WwWupuHa, rmybuHa).
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5.2 3HavyeHune Toka K3

[ns pac4eToB nagawLlen 3Hepruu aneKkTpUHeckon Oyrv AN Kax4oW M3 onacHbIX TOYEK AOMXHbI MC-
nonbL30BaThbCA 3Ha4YeHUs Toka ogHodasHoro K3 ([Km) (Mpw Hanuuuu OaHHbIX) K TpexdaszHoro Toka K3 ([K(a))
UMK 3Ha4YeHWe ToKa, KOTOPbIA NPOXOAWUT Yepes NpejoXpaHuTenbHoe YCTPONCTBO, obecneymBatoLllee 3aWwuTy
[AaHHOTO y4acTKa SNEeKTPUYECKON Lenu.

MpumeyvyaHune—[na Y 6-35 kB, paboTalolmnx ¢ M30NMPOBAHHON HEUTPanblo, AOMKeH BbITk NPOBE4EH pacyeT
nagaroLLeln 3Heprun aNeKTPUYECcKon Ayri Npyu ogHOa3HOM 3aMbIKaHUW Ha 3eMITH0 U TPeXdasHOM 3aMbIKaHWK.

5.3 Knacc HanpsixkeHua Y

,D,J'lﬂ KaXX[4OW M3 ONacHbIX TOYEK Bb160p Knacca HanpsaxeHua CBOOUTCA K onpegerneHno (I'IO NacnopTHbBIM
,El,aHHbIM) HOMWHAnbHOINO HanpsaXeHwsd, OnAa KoToporo npegHa3HayveHa gaHHas av.

5.4 Bpems ropeHus 3NMeKTPUYECKOW Ayru

5.4.1 Bpems ropeHusi aNeKkTpUYeckon Oyrv BIDUPaT B COOTBETCTBUM C PEXUMOM paboThl CETU U Ha-
cTporkamu ycTponcts P3nA, a Takke ¢ yCrnoBUAMW, NepedncreHHbiMu B 5.4.2 n 5.4.3.

5.4.2 Ecnu onacHas Toudka:

- OQHOBPEMEHHO BXOOMWT B 30HY OEWCTBMS HECKOMbKMX BUOOB ycTponcTB P3WA, To ons pacyeTta BbiOu-
patT HauMeHbLLee Bpems cpabaTbiBaHUS;

- BXOOMWT B 30HY AEWCTBUA 3aLuT, AeCTBYIOWMX De3 BblAEPKKN BPEMEHW, TO ANA pacyeta UCNonb3yrT
MUHAManbHOE pac4yeTHoe 3HaqveHne BpemeHn — 0,1 c;

- BXOOWT B 30HY, 3allullaeMyto YCTPOMCTBAMW C 3aBUCUMbIMKW XapaxkTepucTukaMu, To 4ng pacyera Bbl-
BMpaloT OaHHbIE M3 BPEMATOKOBLIX XapakTEePUCTUK OAHHbLIX 3aLWTHBLIX YCTPOWCTB MM WMCMOMb3YKT MUHU-
MansHoe pac4yeTHoe 3Ha4veHue BpemeHn — 0,1 c.

5.4.3 Onga 3Y, roe vcrnonb3yrTcsa 3aljMTHBIE YCTPOMNCTBA C BPEMSATOKOBLIMM XapaKTEPUCTUKAMU, He-
0OXOAMMO paccHUTLIBATL 3HAYEHME TOKa OYrM W NMOHWKEHHOE 3HAaYeHue Toka Ayri ¢ Y4eToM ee uMmneaaHca u
onpegensiTe BpeMsl ropeHusi anekTpMYeckKon Oyrk, COOTBETCTBYIOLEE 3TUM TOKaM.

5.5 PaccTtosiHMe 40 NCTOYHUKA 3MEeKTPUYECcKon Ayru

5.5.1 lNpw onpegeneHnn paccTosHUA A0 UCTOYMHWKA SMNEeKTPUYEeCcKON OyrM M3MepsaloT KpaT4yahlee pac-
cTosHve oT paboTHYKa 40 TOKOBEOYLUX YacTel obopydoBaHus.

5.5.2 lNpn HEBO3MOXXHOCTM M3MEPEHMWSA PACCTOAHNA 00 UCTOYHUKA SNEKTPUYECKON OyrM peKOMeHOYyeTCs
npuHuMaTe 300 MM, 4YTO COOTBETCTBYET YCPEeOHEHHOMY PacCTOSHUIO OT MCTOYHMKA OMAacHOCTW A0 obnacTtu
nvua v rpyamn paboTHMKa, BeINOMHAOLEro paboTol.

5.5.3 B 3Y Bbiwe 1000 B npn HEBO3MOXHOCTW M3MEPEHUSA PACCTOSIHUA OO0 UCTOYHUKA 3NEKTPUYeCcKon
OYT PEKOMEHOYIOT MPUMHUMaThL PacCcTOsiHWE B COOTBETCTBMM ¢ [1] (Tabnmua Ne 1),

5.6 PaccTosiHue Mexay NpoBOAHUKAMU

5.6.1 B ka4ecTBe paccTosiHUA MeXay NMpPOBOAHUKAMW ANA ONacHOM TOUYKM MPUHUMAIKT PacCTOAHNE MEX-
Ay TOKOBEAYLUMW YacTAMU pasHbiX has unu paccTosiHue Mexay noncamMm oaHon dassl, UM PpaccTosiHWE OT
TOKOBEAYLIMX YaCTeN, HAXOAALLMXCS NOA HanpshkeHWem A0 BrvKanllmX 3a3eMMeHHbIX 3MeMEHTOB KOHCTPYK-
L.

5.6.2 PaccToaHue Mexay NpoBOAHWKAMU ONPEfensioT UCXOAsa U3 TEXHUYECKUX AaHHbIX U raBapuTHbIX
PacCTOAHMWIA, YKasaHHbIX B MacrnopTe WM B PyKOBOACTBE Mo akcnnyataunn JY.

5.6.3 MMpwn OTCYTCTBUM AaHHbIX MO KOHKPETHOMY 060pyOoBaHWIO ANsl pacyeToB MOTYT BbITh MPUHATHI
HaWMEHbLLIME PACCTOSHWUA OT TOKOBEAYLIMX YacTei 0o pasnuyHblix anemeHTos OPY (noactaHumii) B cBeTy co-
rnacHo [2], Hanbonee 4YacTo BCTpeYaloLnecs sHavyeHus npuseaeHsl B Tabnuue 1.
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Tabnuua 1— PaccTosHMs OT TOKOBeOYLUMX YacTel 40 pasnunyHbiX anemeHTos OPY (nogctaHuuin) B cBETY

M30NAUNOHHOE PacCTOSHWE, MM, HE MeHee (NS HOMWUHAMNBHOMO HanpPsKeHWs,

HaumeHoBaHWe paccToaHus kB)

ﬂ,070| 20 | 35 | 110 | 150 | 220 | 330 | 500 | 750

OT TOKOBEOYLUMX HACTEN UMK OT INEMEHTOB
obopyaoBaHna 1 M30MAALNK, HaxodsLWMXCs
nog HanpspkeHUeM, A0 3a3eMMNEHHbIX KOH-
CTPYKUMIA WMAW  MOCTOSHHBIX BHYTPEHHMX
orpaXgeHuii BLICOTOM HEe MeHee 2 M 200 300 400 900 1300 | 1800 | 2500 | 3750 | 5500

Mexagy npoeogamu pasHbix ¢has 220 330 440 1000 | 1400 | 2000 | 2800 | 4200 | 8000

5.6.4 lpwn OTCYTCTBMM A@HHbIX MO KOHKpPETHOMY oBopyAoBaHui0 AMA PacHeToB MOryT ObiTb MPUHATHI
HauMeHblUMe PacCTOAHWA B CBETY OT TOKOBEeAyLMX 4YacTel 4O pasnu4yHbix anemeHToB 3PY (nogcraHumi)
6—330 kB, zawunueHHbix paspsgHukamu, n 3PY 110—330 kB, 3alMLeHHbIX OrpaHuYMTensaMy nepeHanps-
XeHui (B 3HameHaTene) cornacHo [2]. Hanbonee yacTo BcTpevaLwmecs 3Ha4eHnsa npyvBedeHsl B Tabnvuye 2.

Tabnuya 2— HaumeHblume paccToAHMA B CBETY OT TOKOBEOYLUMX YacTel 00 pa3nuyHbix anemeHToB 3PY (noacTtan-
unin) 6—330 kB, zawmwieHHbix paspagHukammn, n 3PY 110—330 kB, 3awuuieHHbIX orpaHUunTENAMN NEpPEHanpsXXeHn
(B 3HameHaTene)

M30NSLNOHHOE PACCTOAHME, MM, HE MeHee

HanMEHOBAHME PACCTORHMS (ANs HOMWHANBHOTO HanpsixeHus, KB)

6 | 10 | 35 | 110 | 150 | 220 | 330

OT ToKOBeOyLMX YacTel A0 3a3eMIMEHHbIX KOHCTPYK- 700 1100 1700 2400
LUWA M qacTen 30aHui a0 120 290 600 800 1200 2000
Mexgy npoBogHUKamMu pasHblx as 800 1200 1800 2600

100 130 320 750 1050 1600 2200
OT TOKOBEAYLUMX YaCTel A0 CNIMOLLHbIX Orpa)aeHni 730 1130 1730 2430

120 150 320 630 830 1230 2030
OT TOKOBEAYLUMX YacTeln 40 CeTHaTbiX orpaXaeHun 800 1200 1800 2500

190 220 390 700 900 1300 2100
Mexgy HeorpaxOoeHHbIMW TOKOBEOYLUMMUW YacTaMU 2900 3300 3800 4600
pasHbIX Lienei 2000 2000 2200 2800 3000 3400 4200
OT KOHTaKTa 1 HOXa PasbeaUHWUTENSA B OTKMHOYEHHOM
MonoXeHun 40 OLWHOBKW, NPUCOEdUHEHHOW KO BTO- 200 1300 2000 3000
POMY KOHTaKTy 110 150 350 850 1150 1800 2500

5.6.5 B cny4yae noazHoro UCNoMHeHUs pasbefMHUTENA 3a PacCTOAHWE MeXay NPOBOAHWKaMU crneay-
eT BbIOMpaTh 3Ha4YeHe Mex gy pa3oMKHYTLIMKM KOHTakTamu Nontoca, a B criydyae WCMOoMHeHWs pasbeanHuTens
¢ 0OLWMM NpUBOZOM Ha Bce hbasbl criegyeT BoiOMpaTh paccTosHWe Mexay TOKOBegyLLMMMW YacTAMKU KpanHUX
das.

5.6.6 [Ona cunoeeix KI1 HE3aBMCMMO OT BApMAHTOB MCNOMHEHUA M30MALMK 338 MUHMMAanbLHOE paccTos-
HWe MexZy NpOoBOOHMKAMW NPUHUMAKT paccTosiHMe B MecTax nogknodeHus gas KIl k obopygoBaHuio nubo
paccTosiHue Mexay dpasaMu B MepPexogHbiX WM KOHLEBbIX MyddTax, unn B kabenbHbiX BOPOHKax. [ns ynpo-
LweHnsa n ygobcTea onpeeneHuss paccTosHUSA MeXay MPOBOAHMKaMW NPUHMMAaOT paccTosiHWE OT LIeHTPOB
dasHbIX XXWUMN CUNOBLIX Kabenen.

5.7 BapwvaHT NpoCTPaHCTBEHHOTO PacnonoXeHWA NPOBOAHMKOB B PY

5.7.1 B mogensx pacyeTa, NpMBEdEHHEBIX B HACTOSILLEM CTaHAapTe, BCe paccMmartpuBaembie 3Y moryT
ObITb OTHECEHbI TOMBKO K ABYM TUMam UCNonHeHus PY nepemMeHHOoro Toka: K oTKkpelToMy Tuny (OPY) unu Kk 3a-
KpbiTOMy TUny (3PY).

5.7.2 B HacTosiwem ctangapTe Bl npu pacyete nagaroLlen 3HepruM aNeKTPUHECKon 4y OOMKHbI ObiTh
oTHeceHbl k Tuny OPY. KIT npu BapnaHTe nponoxeHus B KabensHbIX Tpaccax 1 kabenbHbIX MOcTax Heobxoan-

5
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Mo pacueHuBaTtb kak OPY, B cnyyae, rge nponoxeHve KIT uMeeT orpaHMyeHHoOe NpocTpaHcTBO (kabenbHble
TNOTKW, KabenbHble MNonyaTaxu K WaxTbl) — kak 3PY.

5.7.3 AHanu3npylT pacnonoXeHne TOKOBEAYLLMX YacTerd U BbiBUpawT OOWH M3 MATW NpenroXeHHbIX
BapMaHTOB NPOCTPAHCTBEHHOrO pacnonoxeHus npoeodHukos: BPO, TPO, BP3, NP3, BPE. [nsa kaxnoro u3
BapvaHTOB B pacyeTax NpUMeHsOT KO3 ULMEHThI, yKa3aHHbIe B COOTBETCTBYHLLMX Tabnuuax.

5.8 BHyTpeHHUMe pa3Mepbl oTceKa s4elku obopynosaHus 3PY

5.8.1 BHyTpeHHue pasmepkl oTceka Aveikn obopyaosaHusa 3PY okasbiBalT BNUSHWE HA MTOroBOE 3Ha-
YeHWe Najarollen SHepruu anekTpPUYecKon Ayrv M3-3a TOro, YTO Bblaensdemas aMeKkTpUYecKon Oyrod aHep-
rMs YaCcTUYHO OTpaXaeTcs OT CTEHOK SYelKW, YacTMYHO nornowaetcs. VIHTeHCMBHOCTL TEMMOBOrO MOTOKAa
3aBWCWT OT pPacCTOsiHUS MeXOy CTeHKaMW U pa3MepoB NpoeMa nepefHen CTeHKW oTceka. 1o aTon NpuymnHe 1
ana 6onee TOMHOro pacyHeTa nafarwLlen SHEPTMM 3MEKTPUYECKON Ayrn HeobXoaAMMO y4UTbIBaTb BHYTPEHHME
pasmMepbl oTceka aqeikn 3PY: BbICOTY, WWMPUHY, FMyOWHY, KOTOpble NonyYawT NnyTeM UaMepeHns unm bepyT 13
nacnopToB 0bopynoBaHUA, pyKOBOLCTB MO 3KCNNyaTaLUn Unu CnpaBoYHbIX Matepuarnos.

5.8.2 MNonpaBo4YHbIN KO3thPULMEHT Ha BHYTPEHHUIA pa3mep oTceka Aaderku 3PY (CF)

5.8.2.1 Tpwn onpegeneHnn NoNpaBoYHOrO KO3duuneHTa Ha BHYTPEHHWUIA pasmep oTceka syeinkn 3PY

(4anee — nonpaBoYHbIA Ko duuneHT CF) yunTbiBaKOT CNegyowmne NoNoKeHns:
- 3HAYEHWUA IKBMBANEHTHOW WKUPKUHBLI W, . 1 BbICOTBI H,  onpeaensatoT no tabnuue 3 v dpopmynam (1)
1 (2) COOTBETCTBEHHO, NCXOAs U3 HANPSHKEHWUS SNEKTPUYECKON CUCTEMbI, MPOCTPAHCTBEHHOIO PacnonNoXKeHns
NPOBOAHWMKOB, BbICOThI M LWUMPUWHbI OTceka. [MyOuHy He y4uTbIBaoT, ecnu LWMpKHa 1 BoicoTa meHee 500 mm, a
HanpsbkeHue B cucteme meHee 1000 B. MmyBuHy yuuThIBAKOT ANs onpegeneHus Tuna oTceka: «TUNMoBOW» U
«HernyBoKnn»;

- TUN, SKBMBANEHTHbIE BbICOTA W WMPWMHA BHYTPEHHUX pa3MepoB oTceka siueinkn 3PY ucnonbayiT ans
onpegefieHWs napameTpa ero 3KBMBANEHTHOrO pasmepa, KOTOpblid OnpedensieT MonpaBoYHbIA Ko3ghdu-
uneHt CF;

- eCNnK LWMPKMHA U BbiCOTa oTceka sHveliki 3PY npesbiwatT 1250 MM, TO NPUMEHSIOT TAKOW XKe NnonpaBoY-
HbI Ko3hbULMeHT, Kak n ana otceka sdeikn 3PY ¢ pasmepamu: anuHa — 1250 MM, wnpuHa — 1250 MmMm,
rnybuHa — 1250 mm;

- NpW HEBO3MOXKHOCTWN onpenesieHnss BHYyTPEHHMX pasmMepoB OTceka sAveiku 3PY cnegyeT npumeHsiTb
nonpaeo4Hbli KoadduumeHt CF = 1.

5.8.2.2 OTcek A4YelKN C BHYTPEHHMMK pasMepamu: gnuHa — 500 mm, wupuHa — 500 mm, rmybuHa —
500 MM, B HacToAlWeM cTaHgapTe NPUHAT Kak « TUNoBoW». Ecnu xe dakTuyeckne BHYTPEHHWE pas3Mepbl OT-
ceka ayeikn 3PY oTnvyatoTcs OT pasMepoB «TUMNOBOIO», TO HEOBXOAUMO NPUMEHSATL NONPABOYHLIA KO3 K-
LUMeHT ans 6onee TOHHOrO pacyeTa NagatoLlen IHeprun aneKTpMYeckon oyru.

5.8.2.3 OTCcek S4enK1 OTHOCAT K TUNY «HEernyBboKniny, ecniu BbINMONHEHEBI CNeayL e yCroBus:

- HanpsXeHue B cuctemMe coctaensetr meHee 1000 B;

- BbICOTA U WMPUHA oTceka — meHee 500 Mwm;

- rmybuHa oTceka — He Bonee 200 mm.

Ecnu nioboe U3 3TUX YCrNOBMIA HE BLIMOMHEHO, TO OTCEK AYEMKA OTHOCAT K « TUMOBOMY».

5.8.2.4 Tlocne onpeneneHns TUNa oTceka AYEerKy BbIMUCASIOT 3KBUBaNeHTHbIE BEICOTY W WMPUHY, cpaB-
HUBas PaKTUHECKWE 3HAYEHMWA BbICOTbl U LUMPUHBI C KOHKPETHbIMW NPeaenammu Kaxaoro U3 Tpex BapuaHToB
NPOCTPAHCTBEHHOrO pacnonoXeHUs MPOBOAHUKOR no Tabnuue 3 u bopmynam (1) n (2).

Tabnuua 3 — OnpegeneHne aKBUBANEHTHbIX BbICOThI U LUMPUHbI

Bapuant Mpeaensl BHYTPeHHUX pa3Mepo. oTceka s4eikn 3PY (LMpUHbl 1 BbICOTHI), MM
o | nepe Ao 500 o
MeTp T oo
pacnonoXeHus O ——— «HernyGokui» | 660 sKriou. Cs. 660 go 1250 Brntou. Ce. 1250
MPOBOAHMKOR OTCeK siueiikn | OTCek sueiiki
0,03937 x 0,03937 x | BbrucnawT no gopmy- BeluncnsoT no
WunpunHa WnpuHa ne (1) v dakTuyeckon cdopmyne (1)
BP3 W, 20 LIMPUHE ¢ WwpuHor 1250 mm
0,03937 x 0,03937 % 0,03937 x BricoTta
Hen 20 BuicoTta Buicota 49
6
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BapuaHT Mpenensl BHYTPEHHWUX pa3mepor oTceka s4erkn 3PY (LMpHUHbI U BbICOTHI), MM
ol I Bo 500 o
pacnonoxeHuns NETH «TUNoBOA» «Herny6okuii» 66T0 Bm}ﬂs_ Cs. 660 no 1250 BKrioy. Cs. 1250
NPOBOAHUKOR OTCEK fS4elkn OTCEK AYEiKK
0,03937 x 0,03937 x | BeiumcnaoT no gpopmy- BrluucngaoT
WnpwuHa LWnpuHa ne (1) n akTnyeckon no cpopmyne (1)
W,w 20 LMpUHe G WwmrpurHor 1250 Mm
BPB
0,03937 % 0,03937 x | BblumcnawT no dopmy- BbluncnsoT
Beicota BeicoTa ne (2) n dakTnyeckon no cpopmyne (2)
Hy 20 BbICOTE ¢ BbICOTOM 1250 MM
0,03937 % 0,03937 x | BelumcnawT no dpopmy- BbluncnsawT
WupwuHa WunpwHa ne (1) n dakTnyeckon no cpopmyne (1)
Wi 20 WMpUHe C WwmrpuHor 1250 Mm
NP3
0,03937 % 0,03937 x | Be4mcnaoT no goopmy- BbluvcnawT
BeicoTa BeicoTa ne (2) n chakTnyeckomn no cpopmyne (2)
Hae 20 BbICOTE ¢ BbicoTor 1250 mm
Wi :(660,4+(W7660,4) y [U;AD x 25,471, (1)
Hae =(660,4+[H—660,4) X[U;AD « 25,471, 2)
roe W, — 3KBMBanNeHTHasA WWpUHa OTCEeKa,;
W — dakTuueckas WMpuHa oTceka, MM;
U — HanpsbkeHve B cucteme, kB;
A — KoHcTaHTa, pasHasa 4 ansa BP3 n 10 gna BPE n M'P3;
B — koHcTaHTa, pasHas 20 onsa BP3, 24 ans BPBE v 22 ana IN'P3;
H, — 3KBUBANEHTHAas BbICOTa OTCEKA,
H — chaktmyeckas BbicOTa OTCEKA, MM.

5.8.2.5 Ha ocHOBaHMM 3KBMBaANEHTHbIX LUMPWHbLI U BbICOThI BLIYUCIIST 3KBMBANEHTHbIN pa3Mep oTceka

EES no cdopmyne

roe HSKB — JKBUBaAnNeHTHad BbICOTa OTCEKA,

WSKB — 3KBUBaAnNeHTHad LWWMpWHa OTCeKa.

EES = HSKB = WQKB

2 1

(3)

5.8.2.6 lNonpaBo4HbIA KO3 PULMEHT ANA «TUNOBOro» oTceka avenkn 3PY CF BbiumucnaoT no copmyne

CF=by x EES? + by x EES + bs,

rone EES — 3KBMBanNeHTHbIN pasMep oTCceka;

by—by — Kk03(hPUUNEHTLI, NPUBELAEHHbIE B Tabnuue 4.

Tabnuya 4 — KoadhdpuumenTel ang pacdeta CF no dopmynam (4) u (5)

(4)

- , BapuaHT NpocTpaHCTBEHHOTO KoschcmuuanTel And pacuerd CF
U OTCeKa AYenkn
pacnonoXeHwsi NPOBOAHWKOB b b b
1 2 3
BP3 -0,000302 0,03441 0,4325
«TUNoBoOM» BPB -0,0002976 0,032 0,479
P3 —0,0001923 0,01935 0,6899
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T " BapuaHT NpocTpaHCTBEHHOTO KoappuumenTsl Ans pacyeta CF
1M OTCEKA AYEKN
pacnonoXeHus NPOBOAHUKOE b b b
1 2 3
BP3 0,002222 -0,02556 0,6222
«Herny6okuii» BPE -0,002778 0,1194 -0,2778
MP3 —0,0005556 0,03722 04778

5.8.2.7 TMonpaBo4Hbln ko3adhduumMeHT ans «Hernybokoro» otceka suvenku 3PY CF BblUMCNAKT Mo

dopmyne
1

F = k)
by x EES® +b, x EES+b, (5)

rne EES — 3KBMBaNEHTHbIA pasMep oTceka;
by—by — k03 PULMEHTEI, NPHUBEJEHHBIE B Tabnuue 4.

6 Mopenwu pacyeta BepOATHOIO 3Ha4YeHUA NagaroLen IHepPruu ANeKTPUYeCcKon
ayrn

6.1 HacTosilwnin cTaHgapT paccMmaTpuBaeT TPU MOLENW pacyeTa ¢ pasnmMyHbiMi gnanasoHamu Tokos K3:

- Mogenk pacyeTa ana Y HanpskeHuem go 1000 B BkNOYMTENEHO;

- Mofenb pacyeTa ana 3Y HanpseHuem cBbie 1000 B 1 Tokamm K3 o 65 000 A BKNIOYUTENBHO;

- Mofenk pacyeTa ana 3Y HanpsxeHuem cBbille 1000 B u Tokamm K3 cebiwe 65 000 A.

6.2 B mopensax pacyeTa NpUMEHAIT ABYX3TarHbIA NpoUecc, B X04e KOTOPOro Ans onpeaeneHnsa OKoH-
yaTenbHbIX 3HAYEHWUA NajarLlWed SHEPTUM ANEKTPUYECKON OYIM MHTEPNONUPYIOT NPOMEXYTOYHbIE 3HAYEHWA
TOKa Oyrn v nagarwoLlen aHeprun. [ing yToMHEHWA pe3ynsTaToB BBOAAT NonpaBoYHble KO3 hULWEHTHI Ha Npo-
CTPaHCTBEHHOE pacnonoXeHne NPOBOAHWMKOB, BHYTPEHHWUE pasMepbl oTceka adenku 3PY n M3amMeH4YMBOCTb
TOKa Oyru.

6.3 Mopenb pacueta gna dY HanpsaxeHuem go 1000 B Bknw4unTenbHO

6.3.1 Mopgenb pacyeta ans Y HanpsxeHnem Ao 1000 B BKNIOYNTENBHO NPUMEHSAT NPUW BbINOMHEHUN
cnegyroLlmnx yCrioBUiA:

- NPOCTPaHCTBEHHOE pacnonoxeHue npoeogHukos: BP3, BPO, 'P3, T'PO, BPE;

- no6oit pexum padotsl HenTpany ans 1,(3) n sasemnenHas Hentpans ans 7,(1).

6.3.2 lNpomexyTo4yHOoe 3Ha4eHne Toka ayru [nyrw U < 10008 KA. BBIYUCNSIOT No hopmyne

Ky +koxIg ], 5 +k3 xIgG 4 3 2
InerUs1OODB:1O(1 P )X(k4xIK3+k5XIK3+k6X[K3+k7XIK3+k8)1

roe IKQ — 3Ha4veHune Toka K3, KA;
G — paccTosHue Mexay NpoBogHMKaMK (pacdeTHas onvHa ayrn), M,
Ki—kg — K0a(h(PUUNEHTHI, NpMBEAEHHbIE B Tabnuue 5.

Tabnuua 5— KoadduumneHTsl AnA pacyeTa NpoOMEXYTOYHOIO 3Ha4eHUs Toka ayru no dopmyne (6)

BapwaHT npo- KoadduumeHnTsl

CTPaHCTBEHHOIO

s | M e | e | . v | b | w
BP3 -0,04287 | 1,035 | 0,083 | —4,783 =102 | 1,962 x 1075 | —0,000229 | 0,003141 1,092
BPB -0,017432 | 0,98 -0,05 | -5,767 x 1070 | 2,524 x 1075 | —0,00034 0,01187 1,013
rP3 0,054922 | 0,988 | -0,11 -5,382 x 1079 | 2,316 x 1078 | —0,000302 0,0091 0,9725
BPO 0,043785 1,04 -0,18 | -4,783 =109 | 1,962 x 1078 | —0,000229 | 0,003141 1,092
PO 0,111147 1,008 | -0,24 | -3,859x 1079 | 1,641 x 10°° | —0,000197 | 0,002615 1,1
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6.3.3 3HaueHue Toka aoyru npu U < 1000 B Ilqym, KA, BBIYMCNAOT Mo popmyrne
1

{o,sr ) 1 (062 -U?)
u Iayrn U < 100082 LO,Bz x 153J

roe U — HOMUMHanbHOe HanpsikeHne 3Y (nMvHeinHoe), B.

6.3.4 [nA 3aWMTHLIX YCTPOMCTE C BPEMSTOKOBLIMU XapakTepucTUKamMmu M3MeHeHe Toka ayrv BriedeT 3a
c0o60i1 3aMeHeHWe BpeMEeHMU ropeHust Ayru, YTO B CBOIO 04Yepedb MOXET 0Ka3biBaTk 3HaYMTeNbLHOe BUAHME Ha
OKOHYaTenbHOE pacyeTHOe 3HadeHue nagarllein 3HepruM anekTpuyeckoin ayri. MoaTomy ANa KOPPEKTHOro
onpeaeneHns pacyeTHOro BPEMEHW FOpPeHMs 3NEeKTPUYECKon Oyrn U ganbHeiwero onpegeneHust Hanbonb-
LIero pac4eTHOro 3HaYeHWUs NagarLlen SHeprun anekTPUYecKol ayri HeobxoaAnMo y4YMTLIBaTL BIIMAHWE U3-
MEHYMBOCTMU TOKA JYTY C yYeTOM MMNedaHca v onpeaensaTs NoOHMKEeHHoe 3HaYeHre Toka ayri no dopmyne (8).

£ ayru —

Tayru = Inyru x(1-0,5xB), (8)
B=a;xUS+a,xUS+ayxUt+a,xUS+a,xU2+agx U+ ay, (9)
rae {nyru — MOHWXEHHOE 3Ha4yeHne Toka AYrM C yHeTOM MonpaBo4YHOro KoapduumeHTa Ha uMnedaHc, KA;
min
Inym — 3Ha4yeHwe ToKa, paccymTaHHoe no dopmyne (7), kA;

B — nonpaBo4HbIi KO3 PULMEHT N3MEHYMBOCTM TOKA OYIM C YY4ETOM MMNEAaHCa,;
U — HomuHaneHoe HanpskeHwe JY (MuHeiHoe), B;
a,—a; — KoadhduMuMeHTbl, NpuBedeHHbIe B Tabnuue 6.

Tabnuya 6— KoachdomumeHTol ana popmynsl (9)

BapuaHTt KoadhcpmumeHThl
npocTpaH-
CTBEHHOIO
pacnonoxeHus a, a, as a, ag ag a;
NPOBOAHWNKOB
BP3 0 —-1,4269 x 10~ | 0,000083137 | —0,0019382 0,022366 -0,12645 0,30226
BPB 1,138 x 106 | -6,0287 x 107 0,0012758 -0,013778 0,080217 | —-0,24066 | 0,33524
P3 0 -3,097 x 1078 0,00016405 -0,0033609 0,033308 -0,16182 0,34627
BPO 9,5606 x 1077 | —5,1543 x 107> 0,0011161 -0,01242 0,075125 | -0,23584 | 0,33696
PO 0 -3,1555 x 1076 0,0001682 -0,0034607 0,034124 -0,1599 0,34629

6.3.5 BepoATHOe 3Ha4yeHWe nagarollen IHeprun aneKTpudeckon ayru ans Iﬂym BbIYMCNAT Mo hopmMyne
[ 3

1
ny+no xlgG+ 3 7 3 3 + Ng X195+ xIgD+n1 %191 pyry Hg— -
12,552 t N4 % lRq +N5% feq +Ng x liea +N7 % liq +Ng % Ixg CF
E[ = 50 xT x10 , (1 0)

nyrv

N3 %I nyru U <1000 B

— napjawolas 3Heprus anekTpudeckon oyri B 3Y HanpskeHem go 1000 B BkNOYMTENBHO, COOT-
BETCTBYIOLLAS TOKY Iﬂym, [xx/cm?;
Inym — 3HauyeHue Toka, paccyuTaHHoe no copmyne (7), KA;
I, — 3HauyeHue Toka K3, KA;
T — Bpems ropeHus aneKTpUYecKon Ayri, COOTBETCTBYIOLEe 3HAYeHWI0 TOKa AYrU, NonyYyeHHOMY
no chopmyne (7), mMc;
D — paccTosiHue 40 UCTOYHUKE 3NEKTPUHECKOW OYrK, MM;
G — paccTosHue MexXay NpoBoAHMKaMK (pacdeTHasa AnvHa gyrv), Mm;

ny—nqq4 — KOIPDULNEHTLI, NPUBEAEHHbIE B Tabnuue 7.

roe E -

MpumeyaHne — [Ina nepesoda MoMy4EHHOTO 3HAYEHWA MaJaloLleil SHEprui ANeKTPUHeckoi ayru B Kan/cm2
HeoBxoOMMO pa3fenuTe pesyneTaT pacyeta Ha 4,184.
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Tadtnuua 7 — KoadduumeHTsl ONS pacdeTa BepPOATHOMO 3Ha4YeHWA Nagaroleil SHeprm 3nekTPUYeckor Oyri no
copmynam (10) u (11)
BapuaHT npocTpaHCTBEHHOro KOs paEaR
pacnonoxeHnd NnpoBOgHWKOB
n1 n2 ."?3 n4 n5
BP3 0,753364 0,566 1,752636 —4,783 x 1079 0,000001962
BPB 3,068459 0,26 —-0,098107 5,767 x 1079 0,000002524
rP3 4,073745 0,344 -0,370259 5,382 x 1079 0,000002316
BPO 0,679294 0,746 1,222636 —4,738 x 1079 0,000001962
PO 3,470417 0,465 -0,261863 -3,895 x 1079 0,000001641
OkoHYaHue mabnuubi 7
BapuwaHT npocTpaHCTBEHHOIO KoatigraueHTH
pacnonoXeHna NPOBOAHUKOB
Ng iy Ng g Mg Ny
BP3 -0,000229 0,003141 1,092 0 -1,598 0,957
BPBE —0,00034 0,01187 1,013 -0,06 -1,809 1,19
re3 —-0,000302 0,0091 0,9725 0 -2,03 1,036
BPO -0,000229 0,003141 1,092 0 -1,598 0,997
PO -0,000197 0,002615 a1 0 -1,99 1,04

6.3.6 [Anga 3aWmnTHLIX yCTpOﬁCTB C BPEMATOKOBbIMW XapakKTepUCTUKaMmn aHanorm4Ho npoBoaAT BblHUC-
NeHNA 3Ha4YeHns nagaroLLen QHEepPIr1un SJ'IEKTDM‘-IBCKOﬁ ayru no d)opmyne (11 ) OnAa NOHWXeHHOro 3Ha4eHnA ToKa
ayrun Ip'yrﬂ . W BpeMeHW ropeHna SHEKTDM‘-IECKOF'I Oyr1, COOTBETCTBYHLLEro JaHHOMY TOKY:!

min

[n1+n2 xIg G+ 5 g :fnyrn = ; WE0B 5 +Ng xIgla+n10xIgD+n14x19/ pyry . +|QLJ
12,652 % 10 Ny %L +Ng 3y +Ng x Loy +N7 xdcy +Ng X1, o min -~ CF
o 1

Iuyrwm in 50

(11)

roe Ejm,m _ — nagawoulan aHeprus anexkTpudeckol ayru B 3Y HanpsokeHuem go 1000 B BknwouuTensHo, co-
min
oTBETCTBYIOWAA TOKY Tpyry Ox/cm?;
min

Inymmin — MOHMXKEHHOE 3Ha4YeHwWe Toka Oyrv, paccHuTaHHoe no dopmyne (8), KA,

IKB — 3HadveHue ToKa K3, KA;
T — BpeMms ropeHns aNeKkTPUYecKon Oyrn, COOTBETCTBYIOLEE 3HAYEHUIO TOKY AYI, MONyYeHHOMY
no cpopmyne (8), mc;
D — paccTofiHMe 00 MCTOYHUKA SNEeKTPUYECKOn OYrn, MM;
G — paccTosiHue mMexay NpoBodHMKaMU (pacyeTHas AnvHa gyrv), Mm;

ny—n4; — KO3MMPUUNEHTBI, NPUBEAEHHbIE B Tabnuue 7.

MpuMmedaHue — [ANa nepesoda NOMNYYEHHOTO 3HAYEHWA NaAaloLLe SHepPruu AMEKTPUYECKON Ayrk B Kan/cm2
HeoBXoAMMO pasgenuTs pesynesTart pacdeTa Ha 4,184.

6.3.7 [And 3alMTHbIX YCTPOMCTB C BPEMATOKOBBLIMU XapakTepuMcTMKaMmn B Ka4eCTBe OKOHYaTENbHOro Be-
POSITHOrO 3HAYeHWs NagatoLLe IHEPTrK INeKTPUYECKoW Ayru BeIDUpaT MakcumManbHoe M3 ABYX pacyeTHbIX
3HaveHun E; E, , paccuuTanHbix no doopmynam (10) n (11).

DY Mmin By

6.3.8 B cnydae paamelleHus B onacHoW TOYKe TOKOBeayLUX YacTel O4HOBPEMEHHO rOPU30HTAlNbHO U

BEPTUKANbLHO NPOBOAAT ABa pacyeTta.
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6.4 Mopenb pacueta gna 3Y HanpsxeHnem cBbiwe 1000 B v Tokamu K3 go 65 000 A

BKINMHOYNTENbHO

6.4.1 Mogenb pacyeTta gns QY HanpsxeHnem cebile 1000 B n Tokamu K3 go 65 000 A npyMeHsoT npu
BbIMOSTHEHUW CREAYIOLW WX YCITOBUN!
- NPOCTPaHCTBEHHOE pacrnonoxeHue nposogHukos: BP3/ BPO/ NP3/ T'PO/ BPB;
- ntobon pexnm paboTbl HEATPANMU.

6.4.2 BbiyucnawTt NPOMEXYTO4YHbIE 3Ha4Y€HUA TOKOB OYIrH, 3KBMBANeHTHbIX 3Ha4YE€HUAM NMPOMEXYTOYHbIX

HanpsxkeHun U n U,, no chopmyne

Inyraty, = 1olkrtkeroha thsxIgG) (k4 wTE, bty el ooy Tk g IE sl woTE, sk il km), (12)

roe /, aymm Uy,

I

K3

— 3HadveHue Toka K3, KA;

— MPOMEXyTOYHOe 3HaveHne Toka gyrv npu U,, = Uy, U,, KA;

G — paccTosiHMe Mexay NPOBOAHNKaMK (pacyeTHas AnvHa Oyru), Mm;

k—kg — KO3(pUUMEHTLI, MpUBeAeHHbIe B Tabnuue 8.

Tabnuya 8 — KoadhdhmumeHTsl Ang pacyeTa NPoOMeXKyTOYHOro 3Ha4eHus Toka ayrv no opmyne (12)

BapuaHT NpocTpaHCTBEHHOMO KaagichuLMe TRl
pacnonoxXeHws NPOBOAHWKOB U, 3 K, ks k, ks
U, 0,0065 1,001 -0,024 | -1,557 x 10712 | 4,556 x 10710
o U, 0,005795 | 1,015 -0,011 -1,557 x 10712 | 4,556 x 1010
U, 0,002823 | 0,995 -0,0125 0 -9,204 x 10~
ore U, 0,014827 1,01 -0,01 0 -9,204 x 10~
U, 0,001011 1,003 -0,0249 0 0
rP3
U, 0,008693 | 0,999 -0,02 0 -5,043 x 101
U, -0,02395 | 1,006 -0,0188 | -1,557 x 10712 | 4,556 x 1010
°ro U, 0,005371 | 1,0102 -0,029 | -1,557x107"2 | 4,556 x 10710
U, 0,000435 | 1,006 -0,038 0 0
rPO
U, 0,000904 | 0,999 -0,02 0 0
OkoHyaHue mabnuubi 8
BapuaHT NpocTpaHCTBEHHOO KoathcpuinenTe
pacnonoXeHus NpPoBOAHUKOB ks k7 ka kg k10
-4,186 x 108 | 8,346 x 1077 | 5482x107° -0,003191 0,9729
o -4,186 x 108 | 8,346 x 1077 | 5482x 1075 -0,003191 0,9729
2,901 x 108 | -3262x10% | 0,0001569 -0,004003 0,9825
ore 2,901 x 108 | -3262x106 | 0,0001569 -0,004003 0,9825
-4,859 x 10710 | —1,814 x 107 | -9,128 x 106 -0,0007 0,9881
e 2,233 x 1078 | -3,046 x 1075 0,000116 -0,001145 0,9839
-4,186 x 108 | 8,346 x 1077 | 5482x107° -0,003191 0,9729
ik -4,186 x 1078 | 8,346 x 1077 | 5482x107° -0,003191 0,9729
7,859 % 10710 | 1914 x 107 | -9,128 x 107® -0,0007 0,9981
o 7,859 x 10710 | 1,914 x 107 | -9,128 x 106 -0,0007 0,9981
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6.4.3 ,D,J'IH 3aLUNTHBIX yCTpOﬁCTB C BPEMATOKOBbIMW XapakKTePUCTUKaMWN BbIHUCNAKT 3Ha4YeHWe TOKa ayru

no popmynam (13) u (14) COOTBETCTBEHHO C YyYETOM MOHU-

I.uyrw W NOHWXEHHOE 3Ha4vYeHne TOKa OYyTrn Ip'ymmin

YKEHHBIX 3HAYEHWIA TOKa Oyru [ﬂymumin " I'D'yr”UZmin npu U, n U,, onpeaensemsbix no dopmynam (15) u (16)
COOTBETCTBEHHO:

Ip.yrmuz - I.uerU1

B = T (U-14,3)+ Inyruu,» (13)
Tnyrut omin ~ L nyrat 4min
T nyriin = 116 (U =14.3) + Tnyeny 5o (14)
Fiittine = Lot x(1-0,5x B), (15)
Iyt gy = Tayruus, X(1-0,5% B), (16)

roe B — nonpaeouHblil KO3 ULIMEHT M3MEeHYNBOCTU TOKa AYrv ¢ yYeToM UMNeaaHca, paccyuTaH-
HeliA no dopmyne (9);

In.yer1: [nerUZ — MNPOMEXYTOYHbIE 3Ha4YEeHUA TOKa OYyTrv npun Uq n U2 COOTBETCTBEHHO, KA.

6.4.4 BbluMcnsOT NPOMEXKYTOYHbBIE 3HAYEHWS Najarolleil SHepruy aNeKTPUYecKon Oyrv, SKBUBAMNeHT-
Hble 3HAYeHMAM HanpshkeHua Uy u Uy, no hopmynam

x T %

12,552
E, ==
Uy 50
m3><[

11144 ><|g IK3+m12 ngD+m1 3XIginerU1 + |g—

nyrnUq 1)
CF)

Lm1+m2 xIgG + = 5 = . 3 5
)(10 m4XIK3+m5XJK3+m6XIK3+mTXIK3+m8XIX3+m9XIK3+m1DX1K3

(17)
roe EU1 — MPOMEXYTOUHOE 3HAYeHMe Najarollel SHeprum aneKTpUYeckom Ayri Npy NpoMeXyToYHOM Ha-
npsbkeHun U,, Dox/cm?:

Iu.yrnU1 — 3Ha4dyeHune TOKa OYTU NMPpu NpoMexXyTo4HOM HanpaxeHun UT’ KA;

IK3 — 3HadveHue Toka K3, KA;

D — paccTosiHMe 00 UCTOYHUKA 3MEKTPUYECKON OYTH, MM;
T — Bpemsi ropeHnsa 3NEeKTPUHECKOW Oyrv, COOTBETCTBYIOLEE 3HaYeHMI0 ToKa Oyrn Ip,erUq’ MC;
Mq—my 3 — KOI(PPMUMEHTBI, NPUBEAEHHBIE B Tabnuue 9.

Tabnuua 9— KoadhdhuumeHTsl Ans pacyeTa 3HaYeHUs NTPOMEXKYTOYHOTO CpeaHero KBagpaTlyeckoro 3Ha4eHa nagja-
HOLEN QHEPTMM aNeKTpnYeckon ayri no dopmynam (17), (21)

BapuaHT KoadbdpurumneHTsl
NPOCTPaHCTBEHHOIO
oo | ™ mo | om m m m
BP3 2,40021 0,165 0,354202 | —-1,557 x 10-12 | 4,556 x 1010 | —4,186 x 108
BPB 3,870592 0,185 -0,736618 0 9,204 x 1011 | 2,901 x 1078
rP3 3,486391 0,177 -0,193101 0 0 4,859 x 10-10
BPO 3,880724 0,105 -1,906033 | 1,557 x 10-12 | 4,556 x 10-10 | —4,186 x 108
PO 3,616266 0,149 —0,761561 0 0 7.859 x 10710
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OkoHYyaHue mabnuubki 9

BapwaHT KoadhchbrumneHTsl
MPOCTPAHCTBEHHOM

p,f;g;’g:jfg,f my Mg Mg Myq My my; my3
BP3 8,346 x 107 | 5482 x 105 | -0,003191 0,9729 0 -1,569 0,9778
BPB -3,262 x 1076 0,0001569 -0,004003 0,9825 0 -1,742 1,09
re3 -1,814 x 1077 [ —9,128 x 1076 —-0,0007 0,9881 0,027 -1,723 1,055
BPO 8,346 x 1077 | 5482 %1075 | —0,003191 0,9729 0 -1,515 1,115
rro -1,914 x 10~ | -9,128 x 1076 -0,0007 0,9981 0 -1,639 1,078

12,552

EU2 = 50 x T x
( P3*dpyruy 1
LPﬁPz xgG+——— = = 7} 3 5 tP11x19 g + P12 X190+ P13 xIglpyrnu, HOzE

%10 P4 % lig+P5 * lgg +Pg % I +P7 %z +Pg % la +Pg X g +P10 % e (18)

roe EU2 — MPOMEXYTO4HOE 3Ha4veHue na,ﬂ,amu_l,eﬁ SHEepPrnu SHEKTPHHECKOFI Ayrv Npy NPpOMeXyTO4YHOM Ha-

npsxkeHun Us, Dx/om?;

[,u,yrmuz — 3Ha4eHWe ToKa Oyrv Npu NPOMEXYTOYHOM HanpshkeHun Uy, kA;
[Ks — 3HadeHue Toka K3, KA;
D — paccTosiHMe 40 MCTOYHUKA 3MEeKTPUYECKOW Oyrv, MM;
T — Bpems ropeHus 3NeKTpMYeCcKon Oyr1, COOTBETCTBYIOLEe 3HAYEeHUIO ToKa Oyru InerUZ’ MC;
Py—P 43 — KOIMPUUMEHTbI, MPMBEAEHHbIE B Tabnuue 10.

Tabnuya 10— KoacdhduumeHTtsl ANs pacyeTa 3Ha4YeHUs1 NPOMEXYTOYHOrO 3HAa4YEeHWA NajaLlen SHePrun aneKkTpuye-
ckol gyrv no dpopmynam (18), (21)

GostExpert.ru

https://GostExpert.ru/gost/gost-71959-2025

BapuanTt KoadhdmumeHTo!
NPOCTPAHCTBEHHOro
ey 2 P2 Ps Py s P
BP3 3,825917 0,11 -0,999749 -1,657 x 10712 | 4556 x 10710 | —4,186 x 1078
BPB 3,644309 0,215 -0,585522 0 -9,204 x 10-1 | 2,901 x 10-8
re3 3,044516 0,125 0,245106 0 -5,043x 10~ | 2,233 x 108
BPO 3,405454 0,12 -0,93245 -1,557 x 10712 | 4,556 x 10710 | —4,186 x 1078
rPO 2,04049 BATT 1,005092 0 0 7,859 x 10-10
OkoHyaHue mabnuus! 10
BapuanTt KoadhdounumenTsl
NPOCTPAHCTBEHHOIo
pf,fgsg ::(,ﬁ;l;ﬂ Pz Pg Pg Pio P1q P12 P13
BP3 8,346 x 107 | 5,482 x 1075 -0,003191 0,9729 0 -1,568 0,99
BPB -3,262 x 10-6 0,0001569 -0,004003 0,9825 0 -1,677 1,06
re3 -3,046 x 106 0,000116 -0,001145 0,9839 0 -1,655 1,084
BPO 8,346 x 107 | 5,482 x 1075 -0,003191 0,9729 0 -1,534 0,979
rPO -1,914 x 10~ | —9,128 x 10°° -0,0007 0,9981 -0,05 | -1,633 1,151
13
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6.4.5 BepoaTHoe 3HaYeHWe NafaloLler IHEPTUN 3MEKTPUYECKON Oyrk Ana Toka gyru [ onpenensoT

ayrv
no popmyne
Ey, - Eu
e — L .

Efnyrm T 116 (U 14,3)+ Eu,. (19)

roe E;ﬂym — BEpPOATHOE 3Ha4YeHue Nagarollen IHepPriu aNeKTpPUYecKon Oyru Ana ToKa ayru [Mm;
EU1 — MPOMEXYTOYHOE 3HAYEeHWE NafarLLen 3HEPrN ANEKTPUYECKON AYr MPWU NPOMENKYTOYHOM Ha-

npspkeHun U, Ox/cmZ;

E(;, — NpoOMeXyTOYHOe 3HavYeHWe nagaoLlei 3Heprun aNeKTPUYEeCcKon yri Npyu NPOMexyTo4HOM Ha-

npskenun Us, DOx/cm2.
MpumedaHue — [Na nepeBoaa NOMYHEHHOTO 3HAYEHWS Nafalollel SHepriM SNeKTPUYECKoi Ayri B Kan/cm?
HeobXxoaMMOo pasgenuTb pesynbsTart pacdeTa Ha 4,184,

6.4.6 Ons 3aWMTHLIX YCTPOMCTB C BPEMATOKOBBIMW XapakTepUCTUKaMK aHanorM4Ho NpoBOAAT BblYUC-
TIEHUA NMPOMEXYTOUYHBIX 3HAYEeHWI Najatolen 3Heprun aNekTpuyeckon Oyru, 3KBUBareHTHble TeM, YTO COOT-
BETCTBYIOT 3HAYEHUAM HanpsHeHns UYimin M Usmin, NO dopmynam (20), (21) — ANA NOHWKEHHOTO 3HaYeHUd

Toka Ayrv L pyrugin’

12,552
R X T X
1min 50
mgxl [
my+msy xlgG+ AYTH J1min :m11ngIK3+m12ngD+m13>cng’nme . +|gL
m, xl7 +m xfs +m, x15 +m x14 +m, x[3 +my x12 +Mynx1, Tmin CF
%10 4 " 1K3 5% 4K3 6”7 1k3 7" {k3 8 *{k3 9 *lk3 10 *4k3 ,
(20)
rae E;,_ . — TMPOMEXYTOUYHOE 3HaueHue nagawLwen aHepruv aneKTpuyeckon Ayru npu NPpoMexyTo4HoOM Ha-
L npskernn Uy min, Dok/cm?;
Ip,yran1min — MOHWKEHHOE 3HaYeHWe ToKa Ayrv Npu NPOMEKYTOUHOM HanpsKeHUn Uy i, KA,
T — Bpems#a ropeHusi aNeKTPUYeCcKon Ayr1, COOTBETCTBYHOLLEE 3HAYEHUIO TOKf ayru J’wm1 ., Mc;
min
mq—mMmy3 — KOIMPPUUNEHTbI, NPUBEAEHHbIE B Tabnuue 9.
- 12,552 < T x
Uomin ~ " 50
( Pyl 3
3 Ugpi
|PreP2gGr——y 5 e 5 +P11¥19 Ls +P12 X190+ P13 XIQlpyryur, +IgéJ
<10 P4 xdis +Ps5 x dica +Pg * i +P7 iy +Pg iy P9 < Iics P10 s
(21)
roe EUme — TMPOMEXKYTOYHOE 3Ha4YeHne najarolen 3Hepruy aNeKTPUYEecKon Oyrv npu NpPoMexyTo4HOM Ha-
npsbkeHun Uy . Ix/cm?;
Inym By ™ NOHMKEHHOE 3HAa4YeHWe Toka AYrv Npy NPOMEXYTOYHOM HanpsikeHun U, .., KA;
T — Bpems ropeHusi arNeKTPUYeCcKOn Oyr1, COOTBETCTBYIOLEE 3HAYEHWIO TOKa Ay [, MC;

AYTMomin’
P1—Pq3 — KO3 DULMEHTHI, NpuBeaeHHble B Tabnuue 10.

6.4.7 BeposaTHoe 3Ha4YeHWe nagaloller 3Hepruy anekTpudeckor Ayri Ans MOHMMKEHHOro Toka Ayru

Vi onpenendwT No popmyne
ﬂyrwm]n p al q) p y £ =
_ “Yamin ~“Y1min
E‘rnymmin - 11,6 (U 14 3) + EUZmin ! (22)
rae E"n.yru — BepoATHOE 3Ha4YeHune nagarLlen SHeprum SJ'IEKTpM‘-IeCKOIﬁ Oyr Ana NOHUXeHHOro ToKa ayru
min :
]ﬂymmin’
EU1min — MNPOMEXYTOYHOE 3Ha4YeHne nagatouwen SHEPTHUK SJ'IEKTDMHBCKOFI 4yru npu npoMexyTo4HOM

HanpskeHnn Uy i ,EI)K/CMZ;

EU2 ~ — MPOMEXYTOYHOE 3Ha4YeHue najatollen 3Heprnun 3NEKTPUYECKON Oyrv Npu MpoOMEXYTOHHOM
min

HanpsbkeHun Uy, o, [ok/iem?;
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MpumMmeuaHue — [INa nepesoaa MoMyyeHHOrO 3HAYEHWA MaJalolleil SHepru anekTpuYeckol Ayru B kan/cm2
HeobxoOMMO pazdenuTb peaynbTaT pacyerta Ha 4,184.

6.4.8 ,D,l'lﬂ 3alUTHbIX yCTpOi?ICTB C BPEMATOKOBbLIMW XapakTepucTukamn B Ka4eCTBe OKOHYaTernbHOro se-
POATHOIO 3Ha4YeHWs nagawoLien 3HEeprmn SHEKTDMHECKOﬂ ayru Bbl6VIpa|-0T MaKCUMalribHOe M3 ABYX PacHeTHbIX

3Ha4YeHuin Elﬂyr“min W EIMM, NnonyYeHHbIX B pesynesTate BelYMcneHuid no doopmynam (19) n (22).

6.4.9 B cnyyae pazmelleHWs B ONacHOW TOYKe TOKOBEOYLMX YacTeln OQHOBPEMEHHO rOPU30OHTaNbLHO U
BepTUKanbLHO NPOBOASAT ABa pacyeTa.

6.5 Mogenb pacyeta gnAa 3Y HanpaxeHuewm cBbiwe 1000 B n Tokamu K3 ceBbiwe 65 000 A

6.5.1 Mogenb pacyeta gna 3Y HanpsxeHuem cebiwe 1000 1 Tokamu K3 cebiwe 65 000 A npuMmeHsT
NpW BLINMOMHEHUN CIEQYHLNX YCITOBUIA:

- NPOCTPAaHCTBEHHOE pacnonoxeHue nposogHukos: BP3/BPO/IP3/TPO/BPE;

- ntobon pexnm paboTbl HEATPANM.

6.5.2 BbluMCNSOT NPOMEXYTOYHbIE 3HAYEHWA TOKOB AYTW, 3KBUBAMNEHTHbLIX 3HaYEHUAM NMPOMEKYTOYHbIX
HanpskeHnin Uy n U,, no chopmyne

{kﬁkz xlg(]K—3J+k3ngG]
2
[.u.yrm i, = 10 %

( Tea 1E IR B B $° T 12 I )
K [ﬂ] ok [ﬁ) L p [ﬁ) e [ﬁ] ik [ﬁ) + (ﬁJm ,
XL4’< 5 5815 6 %[ il 8% g X 10J

(23)
roe [J:lyrm B = NMPOMEXYTOYHOEe 3HAYEeHWe ToKa Ay npu Uxx = U1, U2, KA;
1, — 3HaveHue ToKa K3, KA;
ki—kg — KO3(hPMUNEHTBI, NpUBEAEHHbIE B Tabnuue 11.
Tabnuuya 11 — KoadhdhrumeHTbl AnNga pacyeTta NpPoOMeXyTOYHOro 3HadeHus Toka ayru no opmyne (23)
BapuaHT npocTpaH- KoadhpuumenTsl
CTBEHHOIO pacnonoxe-
HIA NPOBOOHMKOB Upy | ky ka ks | ks | ks
U, 0,0065 1,001 -0,024 -1,557 x 1072 | 4,556 x 10710
i U, 0,005795 1,015 -0,011 -1,557 x 10712 | 4,656 x 10-10
U, 0,002823 0,995 -0,0125 0 -9,204 x 10~
BPB U, 0,014827 1,01 -0,01 0 -9,204 x 101
U, 0,001011 1,003 -0,0249 0 0
reg U, 0,008693 0,999 -0,02 0 -5,043 x 10~
U, -0,02395 1,006 -0,0188 —1,557 x 10712 | 4,556 x 10-10
BPO Us 0,005371 1,0102 —-0,029 -1,557 x 10712 | 4,556 x 10-10
U, 0,000435 1,006 -0,038 0 0
la U, 0,000904 0,999 -0,02 0 0
OkoHyaHue mabnuuysi 11
BapuaHT npocTtpaH- KoadhpuumeHTsl
CTBEHHOIo pacnonoxe-
HW1A NPOBOAHMKOB kﬁ k? kB kQ kWO
B8P3 4,186 x 10-8 8,346 x 107 5,482 x 10— —-0,003191 0,9729
4,186 x 1078 8,346 x 10~/ 5,482 x 1075 -0,003191 0,9729
BPE 2,901 x 10°8 —3,262 x 1076 0,0001569 -0,004003 0,9825
2,901 x 10°8 —3,262 x 1076 0,0001569 -0,004003 0,9825
P3 —4,859 x 10-10 -1,814 x 107 -9,128 x 10-6 -0,0007 0,9881
2,233 x 1078 -3,046 x 107 0,000116 -0,001145 0,9839
BPO 4,186 x 1078 8,346 % 107 5,482 x 1075 -0,003191 0,9729
-4,186 x 1078 8,346 x 10~/ 5,482 x 107° -0,003191 0,9729
FPO 7,859 x 10-10 1,914 x 1077 -9,128 x 10°6 -0,0007 0,9981
7,859 x 1010 1,914 x 107 -9,128 x 1076 -0,0007 0,9981
15
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6.5.3 BbluncnsaoT npoMexyToyHble 3HaYeHWs nagalolleld SHEePrun aNeKTPUYecKon Oyru, aKBUBanNeHT-
Hble TeM, YTO COOTBETCTBYIOT 3Ha4eHnsM HanpskeHusa Uy n U,, no dopmynam:

B, = 12,552 "

\ 50 T x

5

my < puru Iz 1
my+msy xIlgG+ = G N 14 3 > +my 4 x1g %Je—n‘qz><IgL'ﬁ+n113xlg.'m',rmj1 +Ig§
k3 Ika | Ik3 Ik3 k3 Ika ) Ixs /
my x J +img +mg x J +imy Mg J 1 x +mygx
<10 2 2) 2 2) 2 2) 2
,

(24)

roe EU1 — MNPOMEXYTOYHOE 3Ha4YeHue nagarLlen 3Hepruy aneKTpU4eckom Ayri npy NPOMeXyTo4YHOM Ha-
npskeHun Uy, Dox/cm?;
— 3HayeHue ToKa AYTM NpuU NPOMEXYTOYHOM HanpsKeHun Uy, KA,
s —— 3HaueHue Toka K3, KA;
my—m,;; — KO3(PPULNEHTLI, NpuBeaeHHble B Tabnuue 12.

[,u,ym U,

Tabnuua 12 — KoadhhuumeHTbl AnNa pacdeTa 3Ha4eHUsa NPOMEXYTOYHOMO CpeaHero KBaapaTU4eckoro 3HadeHus na-
Jalolen aHeprin anekTpuyeckon ayru no cdopmyne (24)

BapuaHT npocTpaHcTeeH- KoadhbmumeHTsl
HOrO PAacnonoXeHUs
NPOBOOHMKOB my m, my my ms mg
BP3 2,40021 0,165 0,354202 —-1,557 x 10712 | 4,556 x 10-10 —4,186 x 1078
BPB 3,870592 0,185 -0,736618 0 -9,204 x 10~ 2,901 x 1078
NP3 3,486391 0,177 -0,193101 0 0 4,859 x 10-10
BPO 3,880724 0,105 -1,906033 -1,557 x 10712 | 4,556 % 10710 | —-4,186 x 108
PO 3,616266 0,149 -0,761561 0 0 7,859 x 10-10

OkorvaHue mabnuusi 12

BapuaHT npocTtpahs- KoadhrumeHTsl
CTBEHHOrO pacnono-
KEHUs NPOBOAHUKOB my mg my | myg | my, | my, | my,
BP3 8,346 x 107 5,482 x 1070 -0,003191 0,9729 0 -1,569 0,9778
BPB -3,262 x 1078 0,0001569 -0,004003 0,9825 0 -1,742 1,09
P3 -1,814 x 107 -9,128 x 106 -0,0007 0,9881 0,027 -1,723 1,055
BPO 8,346 x 107 5,482 x 1075 -0,003191 0,9729 0 -1,515 1,115
PO -1,914 x 1077 —9,128 x 1076 —0,0007 0,9981 0 -1,639 1,078
EU _ 12,5652 w5
2 50
4 3
A N
Pr+py ¥lgGt———— - - - . =m1xlg[f*‘TaJ+pﬂlegD+p13xlgfuym U +la=
P XLIKSJ + P x[‘,K—a\l + P x[‘rK—a] +p7x[]K—3] +P, x[[K—SN' +pg><f[K3J +p1 ){[K_S\
e S @ ) R 2 85% 2 ) 1 UL 3 o

%10 )
(25)

roe EU2 — NPOMEXYTOYHOE 3HavyeHue NafarLlei 3Hepruy 3NeKTPUYECKon OYrv Npu NPpOMeXyTOYHOM Ha-
npskeHun Us, ,D,)i{/cmz;
— 3HayeHWe ToKa Oyru npy MPOMEXYTOYHOM HanpsiKkeHnn U,, KA,
s — 3HayeHue Toka K3, KA;
P1—P13 — KO3MPDOULMNEHTLI, MpuBeaeHHbIe B Tabnuue 13.

16

]ﬂ.yrm U,

GostExpert.ru
https://GostExpert.ru/gost/gost-71959-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=69998
https://gostexpert.ru/gost/gost-71959-2025?utm_source=pdf&utm_medium=69998&utm_term=page

rOCT P 71959—2025

Tabnuua 13 — KoadhduumeHTsl ANg pacyeta 3Ha4eHNs NpoMeXyTO4HOro 3HaveHus nagarollein sHeprn anekTpuye-
ckol oyrv no cpopmyne (25)

BapuaHT KoaddmumeHTsl
NPOCTPaHCTBEHHOIO
e P ° . 2 ”s .
BP3 3,825917 0,11 —0,999749 | 1,557 x10-12 | 4,556 x 1010 | —4,186 x 108
BPB 3,644309 0,215 -0,585522 0 -9,204 x 107" | 2,901 x 108
rP3 3,044516 0,125 0,245106 0 -5,043x10~11 | 2,233 x 108
BPO 3,405454 0,12 -0,93245 | -1,557 x 10712 | 4,556 x 10-10 | -4,186 x 108
rPO 2,04049 0,177 1,005092 0 0 7,859 x 10-10

OkoHyaHue mabnuys! 13

BapwuaHTt KoadhchmumneHTsl
NPOCTPaHCTBEHHOTD
p,f;ggg;ff&f Pz Pg Pg P1g P11 P12 P13
BP3 8,346 x 107 5,482 x 1072 —-0,003191 0,9729 0 -1,568 0,99
BPB -3,262 x 1075 0,0001569 —-0,004003 0,9825 0 1,677 1,06
P3 3,046 x 1076 0,000116 —0,001145 0,9839 0 -1,655 1,084
BPO 8,346 x 1077 5,482 x 1070 —-0,003191 0,9729 0 -1,534 0,979
PO -1,914 x 1077 | 9,128 x 108 -0,0007 0,9981 -0,05 -1,633 1:151

6.5.4 OkoH4YaTenbHOE BEpPOSAITHOE 3HAaYeHWe NafarwLlel IHEePrrU INEKTPUYECKOR OYrM BbIYUCIIAKT Mo
dopmyne
= ( Ev,~ Euy

\
E=| 25t (U-143)+Ey, <2 (26)

roe E — BeposTHOE 3HayYeHWe najalolein SHepruy anekTpudeckon ayrn B Y HanpsbkeHuem ceoiwe 1000 B
v Tokamu K3 cBbile 65 000 A, Ox/cm2.

MpumeuaHue — [Ina nepesoaa Nony4eHHOTO 3HAYEHWA MAJAlOLIEN SHEpPrM ANeKTPUYecKon ayr1 B Karn/cm?2
HeobxoOMMO pasgenuTe pesyneTaT pacyerta Ha 4,184.

6.5.5 B cny4ae pasmelleHUs B ONacHOW TOYKe TOKOBEOYLWNX YacTeln OQHOBPEMEHHO TOPU30OHTArNbLHO U
BEPTUKanNbLHO NPOBOAAT ABa pacyeTa.
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PucyHok A.2 — YeenuuyeHHblin oparmeHT cxembl MC 220/110/10 kB «[pumep»
C ykazaHueM BblIBpaHHbIX 4N pacyeTa onacHbIX TOMEK

A.2 B ka4ecTBe onacHbIX TOYeK BbIOMPaOT criedytolme KOMMYTauVMoHHbIe annapaTsl:
- no PY 220 kB B ka4yecTee npumepa: LLUP 220 AT-2 kak onacHyt Todky Ne 1;

- no PY 10 kB B ka4ecTBe npumMmepa: averiky ¢ B 4 kak onacHyto Touky Ne 2.

A.3 Ha npvmepe onacHeix Touek Ne 1 1 Ne 2 onpegensaioT napaMeTpbl ANA pacdeTa BEPOATHOMO 3Ha4YeHus naga-

IOLLIE DHEPrUK 3NEKTPUYECKON OYTU.
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A.3.1 OnacHas To4ka Ne 1

A.3.1.1 OnacHagn Touka Ne 1: LUP 220 AT-2 asnaetca pasbeguHutenem tvna PO3-1-2206 /2000 YXI11, napameTpsbl
Ana pacyera:

1, = 11,56 xA (Tok TpexdrasHoro K3 Ha BI1 220);

U =220 kB;

X, — PO, TaK kaK pasbeAuHUTENb JBYXKONOHKOBbIA C TOPU30HTaNbHO-NOBOPOTHLIM MEXaHU3MOM TMaBHbIX HOXENR,
1 UX NepeMeLleHne NpoucXoauT B rOPU30oHTamNLHOW MIIOCKOCTH;

T=0,06+0,13 = 0,19 c (Bpems cpabaTbiBaHUs ONPEAENAKT MO KAapTaM YCTaBOK M C Y4ETOM MOSHOrO BPEMEHM OT-
KIMKOYeHUA BblKMovaTens). Bpema — cornacHo kapTe ycTaBok no Tabnuvue A.1. laHHble 3awmnTel 6yayT BO30eNCTBOBATL Ha
oTkmiodeHre B 220 Ne 1 tmna BMT-2206-20/1000, nonHoe BpemA OTKMHYEHWS KOTOPOrO COrMacHO NacrnopTy COCTaBnseT
0,13 c.

Tabnuuya A1

Yetpoiictea P3nA MapameTpsl ycTponcts P3nA
Od3 Tun TT, K17 Td3M-220 2000/1
Twn TH, KTH HK®-220 2200/0,1
Icp, A 2600
7 YcTaBku 3agaHbl NMCEMOM
a3 Tun TT, K171 Td3M-220 2000/1
| cTyneHb Xcp 12
Rcp 6
®1 80
Il cTyneHb Xcp 20
Rcp 10
4 -10
®1 80
Tep 1.8
Il cTyneHb Xcp 74
Rcp 38
1 80
Tep 23
IV cTyneHs Xcp 34
Rcp 18
1 80
Tep 1:2
HanpaeneHue Bnepeg
V cTyneHb Xcp 177
Rcp 9
1 80
Tcp 5.9
HanpaeneHue Bnepeg
T3HN | cTyneHb lcp 4890
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Yctpovictea P3uA

[MapameTpbl ycTporcTe P3MA

T3HMN Il cTyneHb lcp 3370
Tep 0,7
Il ctyneHb lcp 2600
Tep 1.2
IV cTyneHb lcp 1280
Tep 1.9
V cTyneHb lcp 600
Tep 4,1
VI cTyneHb Icp 415
Tep 6,9
AMNB Tang 3,7
PH Ha wuHax U Hom 50B
PH Ha nuHum U Hom 50 B

D = 2000 MM (B Ka4ecTBe pacCcTosAHMSA A0 UCTOYHUKA AYrM MPUHMMAOT haKTMYEeCKOe pacCTOsHWE OT NepcoHana 4o
WCTOYHWKA Oyru, NMpY ero pasMeLleHii (MpocTpaHCTBEHHOM NONOKEHWW) MPUY BLINOMHEHWW ONMEpPaLLi ¢ JaHHBIM KOMMYyTa-
UMOHHBIM annapaTtoMm, cooTBeTcTBylowee 2000 mm).

G = 2000 mm (MCxoQa K3 NAcnopTHLIX AaHHBLIX HA pazbeduHUTenb (CM. pucyHok A.3), Tak Kak NpMBo4 Ha BCe hasbl
obLKit, To ANA BapuaHTa pacrnonoxeHus X; suibupatot 2000 Mm).

Bua PY — OPY.

HaumeHOBaHME NapaMeTpoR

3HaveHWA OnA
P03 220

JHaveHuA onA
PO3 150

3naveHun onsa
PO3 110

HomuransHell mok, A

1000 | 2000 | 3150 |

1000 | 2000

[ 1000 | 2000 [3150

Bpema npoTekaHWA Toka
TEPMHUYECKON CTORKOCTH, C:
OIS MABHLIX HOXEH

001 383eMAAIOLLMX HOXeH

AnvHa nyTy yreqrm
BHELLHEN W30NALMK, CM, He MeHee

405

270

200

TsxxeHWe NPOBCAOB B
FOPHMSOHTANBHOW MIOCKOCTH
C YJETOM BNUSHKA BeTpa H, He MeHse

1000 | 1200 | 1200

800 1000

800 | 1000 | 1000

MuHMMENBHBI® KAONALUMOHHBIE
paccTOAHUA OT TOKOBEOYLLMX YacTon
A0 PasnNU1HLIX SMeMeHTOR
PasLEAWHNTENSA B CBETY, MM.

- OT TQKOBEAYLLVX YacTen

RO 3838MNeHHBIX KOHCTRYKLIWIA;

- MeRkaly TOKOBeAYLIMMY YacTsAMA
pasHbIX has;

- MEXKOY PAIOMKHYTHIMU
KOHTaKTaMU NoMnioca

1300
1400

1300

800

1000

800

MprmedaHie — PasteauHUTENM HAa HOMUHANEHBIA Tok 1000 A gonycKaoT ANUTENEHeS NpoTeKaHWe
ToKa 1200 A Nnpu TeMnepaType OKpYXaloLwero Bosayxa o 28 °C, pasbeaMHUTeNnu
Ha HOMUHAnNBHBIK Tok 2000 A - Toka panuamHoi 2400 A npu Temnepartype
OKpyNAIoLLero Bo3ayxa Ao 18° C, pazkeAMHUTENN Ha HOMUHANLHLIA Tok 3150 A -
Toka BenvMurHoR 3780 A npu TeMnepaType oKkpyalolero oayxa oo 20 °C.

PucyHok A.3 — lNacnopTHble AaHHble pasbequHUTens
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D =600 MM (B KayecTBe pacCTOAHWA 00 UCTOYHMKA OYrv NPUHUMAaIOT hakTyeckoe paccTosHue OT NepcoHana go
WCTOYHUKA OyrW, NPU €ro pasMeLLeHu (MpoCcTPaHCTBEHHOM NOMNOXKEHWN) NMPU BINONHEHWW ONepaunii ¢ AaHHBIM KOMMYTa-
UMOHHBIM annapaTom, cooTeeTcTeyowee 600 mm).

Mcxons v3 nacnopTHbIX AaHHBIX HA BbIKMOYaTeNL/PyKOBOACTBA MO IKCMNyaTauum 1 peMOHTY (CM. pucyHok A.4):

G, =200 x 2 =400 mm (ana TpexdasHoro K3 ¢ nepekpbITMEM KOHTAKTOB MO ropusoHTanu);

G, =280 MM (ans K3 ¢ nepekpbITMEM KOHTAKTOB MO BEPTUKANW).

Bug PY — 3PY.

660"

280

e e e e e e e

1168*

768**

B Y L ]

:
=21

. AN
488**

L

Tﬁ41 5"
200 |  200*
maxchamos | MexdasHos

paccTosHue | paccToaHue

(523"

PucyHok A.4 — OnpegeneHve BHYTPEHHUX pa3mepoB aderkn 3PY v BenvyunHbel 3a3opa

A.3.2.2 PacyeT BepOATHOrO 3Ha4YeHWs nNagarollelt 3HEeprun 3MNeKTPUYecKoW Oyra Ansi onacHoW Todku Ne 2
(BapuaHT X; —'P3, G1):.
BeMMCnAT cpedHune KBagpaTnyeckne 3Ha4eHns TOKOB Ayr AN NPOMEKYTOYHbIX HanpsKeHWi:

= 10(0,001011 + 1,003 - 1g19,34 — 0,0249 - Ig400)(_4,859 F 10,,9 g 19!344_ 1,814 - 10-? i 19’343 -9,128 - 10-6 ; 19‘342_
—0,0007 - 19,34 + 0,9881) = 16,338 KA;

InerU1

I

L = 10(0,008693 + 0,999 - 1g19,34-0,02 - Ig400)(75,043 - 1011 - 19,345 +2.233 - 10-8 : 19,344 — 3,046 - 19,343 +
2

+0,000116 - 19,342 — 0,001145 - 19,34 + 0,9839) = 17,208 KA.

[nsa pacyeTa nonpaBo4YHOro KoahuLmMeHTa BHYTPEHHErD pasMepa oTceka S4ENKM CHaqana paccyuTbIBaloT IKBUBA-
NEHTHYIO BbICOTY U LUMPUHY A4verkn [P3 ¢ yyeToM pasmepoB g4yeiku Ha pucyHke A.4. Tak kak BHYTpeHHWe pasmepbl A4en-
k1 (BoicoTa = 1168 MM, wupuHa = 533 MM, rmybuHa = 398 MM) OTHOCATCA K « TMMOBOMY» OTCEKY AYENKM, TO PACCYATLIBAKOT
9KBWBANEHTHBIE 3HAYEHWUS BbICOThI W LUMPWHBI SHYENKN.

W, = 533 x 0,03937 = 20,98 mm;
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Mpunoxenune b
(pexomeHgyemoe)

MpuMeHeHUe pe3ynbTaToOB pacyeTa BEPOATHOMO 3HAYEHUA Najarolleid SHeprum
anekTpu4veckou ayru B Y

B.1 MNMony4yeHHble BepOATHLIE 3HAYEHUA NaJalowWwen aHeprun aNnekTpUYeckon Oyru Ansa Kax 4ol BeIABNeHHOW onac-
HOWM TOYKK pekomMeHayeTca OMKCUMpPOBaTb U YYUTbIBATE NPKX COCTABMEHUM W akTyanuaaumMyu BHYTPEHHUX OOKYMEHTOB, MC-
Nnonb3yeMblX B pamKkax CUCTEMbI YNpaBMNeHWA OXpaHoW Tpyda, B YAaCTHOCTM NPV NPOBEAEHMM MEPONPUATUIA, CBA3AHHbLIX C
BblsiBNeHWeM (MOeHTUKUKaLUnen) onacHoCTen, OLEHKOW N CHKEHWEM NMpodpeccUoHanbHbIX PUCKOB B pamKax (YHKLWUOHK-
POBaHWA CUCTEMBI YNPaBnNeHusa oxpaHou Tpyaa. Metoguka pacyeta BEPOATHOIO 3HaYeHWA Nadatolleil 3HEPTUM 3NEKTPU-
YeCcKOoW AyTy B 3NEKTPOYCTAHOBKAX W Pe3ynbTaTel pACHETOR MO HEW MOMYT NMPUMEHSATLCSH B NTOKANbHBIX HOPMAaTUBHbIX aKTax
npeanpuaTys, B TOM YUCNE B MHCTPYKUMAX, PErnaMeHTUpYIOLLMX NpaBuna TEXHUKM BE30MacHOCT U OXpaHbl Tpyaa, npu
0By4EeHUM 1 MHCTPYKTAXKE NepcoHana v Tak anee, a Takke npu NpoBeaeHu paccrnefoBaHnii 06CTOATENBCTB HECYACTHBIX
crny4aes.

B.2 MeponpuaTns, HanpaBneHHbIe Ha CHMXXEeHWE BEPOSTHOMO YPOBHSA Nagatolle aHeprum, MoryT Coaep:KaTb NHXKe-
HEPHO-TEXHUYECKUE PELUEHUS, HanpaBneHHbIE Ha orpaHuYeHne Tokos K3, yMeHbLLIEeHWe ONUTENBHOCTH NPOTEKAHUA TOKOB
K3, oucrtaHuupoRaHue nepcoHana oT UCTOYHMKA MOTEHLMANbLHOW ONAcHOCTU 1 T. A.

B.3 Ha ocHoBaHMKM NoOny4YeHHOro pacyeTHOro BEPOATHOIO 3HAYEHWA Najatolleln IHEPTUM ANEKTPUYECKOW Oyrn pe-
KOMEeHOyeTCHa MPOBOAWMTE MEepOonpuATUS, HanpaBneHHble Ha obecnevyeHne 3alWTel NepcoHana OT TEPMUYECKUX PUCKOB
3NEKTPUYECKOW OyTu, BKMNoYas nogbop cneuvansHon oaexasl ¢ HeobXo4MMbIM YPOBHEM 3aLUMTLI OT TEPMUYECKMX PUCKOB
anekTpuyeckoi ayru. MNpy 3TOM ypoBeHb 3alUMThl CNeUManbHON oaexabl AOMKeH DbiTh HE HUXKE MakCUManbHOro rnomny-
YEHHOrO 3Ha4YeHWA Nagatollen 3HEPruk ANEeKTPUYECKOW OYrn ONA KaxOoW BbIABNEHHOW onacHOW TovkW. Ecnn paboTHUK
0BCNyKMBAET HECKOMNMBKO 3MEKTPOYCTaHOBOK C Pa3nMYHbIMU 3HAYEHUSMW PACHETHOW NagaloLell 3HEpruv 3NeKTPUYEcKom
Oyrv, TO cneumnarnsHy 0Oexay BoIOMPatoT No MakcMMansHOMY PacHETHOMY 3HAYEHUHO.
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Bubnuorpadcun

[1] MMpwukas MuHucTepcTBa Tpyda v couuansHon 3awmtel Poccuiickonn ®epepaunn ot 15 pexkabpa 2020 roga Ne 903H
«O6 yTBepxxaeHun MpaBun No oxpaHe Tpyda Npw aKcnnyaTauuy anekTpoycTaHOBOK»

[2] [MpaBuna ycTpoWcTBa aMeKTpOyCTaHOBOK. — 7-& u3gaHue (yTBepxaeHbl npukaszoM Munasnepro Poccum ot 8 miona
2002 r. Ne 204)

2T

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 31/32
CrpanHuua nokymeHTa - https://GostExpert.ru/gost/gost-71959-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=69998
https://gostexpert.ru/gost/gost-71959-2025?utm_source=pdf&utm_medium=69998&utm_term=page

FOCT P 71959—2025

YOK 621.316:006.354 OKC 13.100

KntoyeBnle cnosa: QNeKTpu4ecKana ayra, 3neKkTpoyCcTaHOBKa, nagawulada aHeprua BHEKTquECKOﬁ ayru,
OUeHKa pUCKa TepMWUYeCKOro nopaxeHna nepcoHana

Pepaktop H.A. ApayHoea
TexHuueckuih pegaktop M.E. Yepenkosa
Koppektop [f1.C. flbiceHko
KomneioTepHas Bepctka f1.A. Kpyzosol

Cparo B Habop 10.03.2025. [MognucaHo B nedatb 18.03.2025. ®opmar 60x84%. [apHwuTypa Apuan.
Ycn. ney. n. 3,72. Y4.-u3a. n. 3,16.

[MoaroToBNEHO HA OCHOBE 3NEKTPOHHOW BEPCUM, NpeaoCcTaBneHHo paspaboTyMkoM cTaHaapTa

CozpgaHo B egUHUYHOM WUCnonHeHun B PIrBY «HCTUTYT cTaHgapTulaumms»
Onsa KoMnnekToBaHusa PegepansHoro MHQOPMAaUKWOHHOIO hoHAa CTaHAapToB,
117418 Mockea, Haxumogscknia np-1, 4. 31, K. 2.
www.gostinfo.ru info@gostinfo.ru
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