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Mpeancnoeue

1 PABPABOTAH ®epepanbHbiM rocygapCTBEHHBIM YHUTAPHLIM NpeanpuatueM «LleHTpanbHbii opae-
Ha Tpygoeoro KpacHoro 3HameHn Hay4yHO-UcCcneaoBaTenbCKUuii aBTOMOOUMBHBIN M aBTOMOTOPHBLIA MHCTUTYT
«HAMW» (@Y «HAMW»)

2 BHECEH TexHW4eckuMm KoMUTETOM No cTaHaapTusaunn TK 056 «[JopoxHbIA TpaHCnopT»

3 YTBEPXIEH W BBENEH B JEWCTBWE Mpukaszom deaepanbHOro areHTCTBA MO TEXHWUYECKOMY
perynupoBaHnio 1 metponoruu ot 27 ceHtabpa 2023 r. Ne 979-ct

4 BBEJEH BINEPBbIE

MNpasuna npumeHeHUss Hacmosweao cmaHdapma ycmaHoeneHbl 8 cmamse 26 @edepansHO20 3aKOHA
om 29 uwoHsa 2015 a. Ne 162-03 «O cmandapmusauyuu e Pocculickol ®edepayuu». MHgopmayusa ob us-
MeHeHUsX K HacmosuwieMy cmaHdapmy nybrukyemcs e exez200HOM (10 COCMOSAHUK Ha 1 AHeaps meKyuieao
2o00a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHOapmeiy, a oghuyuanbHbil MmeKkecm uamMeHeHul
U MONPasoKk — 8 EXEeMEeCcHYHOM UHOPMAaUUOHHOM ykazamene «HauyuoHanbHeie cmaHOapmel». B cnyyae
rnepecMmompa (3aMeHbl) Uunu ommMeHbl Hacmosuje2o cmaH@apma coomeemcmeyouwiee ygedomMneHue bydem
onybnukoeaHo 8 6ruxaliweM 6bINyCKe eXeMeCsyHo20 UHGHOPMAaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeemcemayou,as UHGopmayus, yeedoMIeHUe U MeKcmbl pa3Mewalomcs makxe 6 UH-
hopmayuoHHOU cucmeme obuje20 Nob3o8aHus — Ha oguluanbsHoM calime @edepansHo20 azeHmemaa rno
MexHUYeckoMy peayupoeaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaayuuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO MMM YACTUYHO BOCMNpPOU3BEOEH, TUPaXXMNPOBaAH 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

ABTOMOGMMNbHbIE TPAHCNOPTHLIE CpeACcTBAa Ha BOAOPOAHbIX TONMUBHLIX 3NeMeHTax
NOPAOOK OBECNEYEHWSA OBLUENA BE3OMACHOCTHU

Fuel cell automobile vehicles. General safety procedures

Oarta BeegeHna — 2024—05—01

1 ObnacTb NnpUMeHeHus

Hactoswmin ctaHpgapT ycTaHaenusaeT Tpebosanusi k Ge3onacHoi WHTerpaumv CUCTEM TOMMUBHbIX
3NEeMeHTOB, CUCTEM XpaHeHus BOAOPOAHOro Tonnuea u cuctem obpadotkm no FTOCT P 70680 1 0bwmnx BbICO-
KOBOMbLTHbIX 3NEKTPUYECKUX CUCTEM TPAHCMOPTHLIX CPEACTB Ha TOMMNUBHLIX 3anemeHTax. Hactoswmnin ctannapt
TaKKe MOXET NPUMEHATLCH K BOOOPOOHBLIM TPAHCNOPTHLEIM CpeAcTBaM ¢ ABUraTenem BHYTPEHHErO CropaHuns.

HacTosawumi cTtaHgapT pacnpocTpaHAeTcsl Ha MPOEeKTUPOBAHME, KOHCTPYKLUMID, SKCMNyaTaLulo U TEXHN-
yeckoe obCnyxMBaHUE TPAHCMNOPTHLIX CPEACTR HA TOMMUBHLIX 3NeMeHTax.

Llerbto HacToswero ctaHfapTa ABAseTcs ycTaHoBrneHe TpeboBaHuin B OTHOWEHWM Be30nacHocT Me-
XaHWUYECKNX W 3NEeKTPUYECKUX CUCTeM, KpuTepueB Be30nacHOCTM U METOOOMOMMU, KOTOPLIE CreayeT yYWTbl-
BaTb NPW NMPOEKTUPOBaAHWUM TPAHCMOPTHbIX CPEACTB Ha TOMMMBHBLIX 3MIEMEHTaXx, MUCMOoMb3yeMblX Ha goporax
obuero NonbL3oBaHNs.

2 HopmaTuBHbIE CChISTKK

B HacToslwem cTaHgapTe UCNONb30BaHbl HOPMATMBHLIE CChIMKW HA cnefyrolue cTaH4apThl:

FOCT 12.4.026 Cuctema craHgapTtoe 6esonacHocTu Tpyda. LiBeTa curHanbHble, 3HakM 6e30nacHoOCT 1
pasMeTka curHanbHas. HasHavyeHue v npaBuna npuMeHeHus. ObLmne TexHnyieckme TpeboBaHWA 1 xapakTepu-
cTukn. MeTtogbl ncnbiTaHmMn

FOCT IEC 60950-1—2014 ObopynoBaHue MHHOPMaLUMOHHBIX TEXHONOMMIA. TpeboBaHns 6e3onacHoCTu.
YacTtb 1. Obwme TpebosaHun

FOCT ISO 17840-1 ABToMOOUNBHbLIE TPAHCNOPTHbIE cpeacTea. MHdopMauna Ana aKCTPeHHLIX onepa-
TUBHbIX U aBapuiHO-cnacaTensHbix cnyxb. Yacte 1. CnacarensHas kapTa Ans naccaxupcKux aeTomobunen
1 aBToMOOMNEn ONs KOMMEPYEeCKUX NepeBo30K Marion rpy3onoabeMHOCTH

FOCT ISO 17840-4 ABToMODOUIbHbIE TPAHCNOPTHbIE cpeacTea. MHdopMauua Ona SKCTPEHHbIX onepa-
TMBHbLIX WM aBapuiHo-cnacaTenbHblx cnyx6. YacTte 4. WoeHTudurkaums MCTOYHMKA SHEpPrun, NpyMBOASLLEro B
OBWXEHWe TpaHCNOpTHOE CPeACTBO

FOCT P 52230—2004 3nekTpoobopynoraHue aBToTpaktopHoe.OB6LLMe TeXHMYECKUEe YCTPOUCTBA

FOCT P UCO 14687-1 Tonnueo BogopoaHoe. TeXHUYEeCKWe ycroBusa Ha npoaykT. YacTe 1. Bee cnyvanm
NPMMEHEHWUS, KPOME UCNOSIb30BaHUS B TOMMMBHbLIX 3NIEMEHTaX C NPOTOHOOOMEHHOR MembpaHol, npuMeHsie-
MbIX B JOPOXHbIX TPAHCMOPTHbLIX CpeacTBax

FMOCT P MCO 26262-1 [lopoxHble TpaHCNOpTHbIE cpeacTBa. PyHKUMOHaNbHas 6eszonacHocTe. HacTb 1.
TepMWHEI U onpegeneHns

FOCT P UCO 26262-2 [lopoxHble TpaHCcnopTHbIe cpeacTea. PyHKUMOHanbHaa 6e3zonacHocTe. YacTts 2.
MeHemXMeHT dyHKUMoHansHon BesonacHocTy

MapaHune ochbuumnansHoe
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FOCT P NCO 26262-3 [JopoxHbie TpaHCMOPTHbIE cpeacTea. PyHKUMoHanbHasa besonacHocTb. YacTtb 3.
Cragusa hopMMpOBaHUA KOHLENLMM

FOCT P NCO 26262-4 [JopoxHbie TpaHCMOpPTHbIE cpeacTBa. OyHKUMoHansHasa besonacHocTb. YacTs 4.
PaspaboTka uagenusi Ha ypoBHe CUCTEMbI

MOCT P NCO 26262-5 [JopoxHble TpaHCMOpTHbIE cpeacTea. ®yHKUMoHansHasa besonacHocTb. YacTb 5.
PaspaboTka annapaTtHbIX CpeacTB uagenus

FOCT P NCO 26262-6 [JopoxHble TpaHCMoOpTHbIE cpeacTea. OyHKUMoHansHasa besonacHocTb. YacTs 6.
PaspaboTka nporpammHoro obecnedeHns nagenms

rOCT P NCO 26262-7 [lopoxHble TpaHCNOPTHIE cpeacTBa. PyHKUMOHanbLHasn besonacHocTb. Yacts 7.
Mpou3BoacTBO M 3KCMMyaTauus

rOCT P NCO 26262-8 [lopoxHble TpaHCMOPTHeIE cpeacTBa. PyHKUMOHanbLHan 6esonacHocTb. YacTb 8.
BcnomoratenkbHble npouecchl

FOCT P NCO 26262-9 [JopoxHble TpaHcnopTHble cpeacTea. OyHKunoHansHasa besonacHocTs. YacTts 9.
AHanu3 ypoBHA nonHoTel 6e3onacHocTk aBToMobuns M aHanus 6ezonacHocTK aBToMobuns

MOCT P UCO 26262-10 [opoxkHble TpaHcnopTHele cpenctBa. ®yHkumMoHanbHas 6e3onacHocTb.
YacTte 10. PykoBogswiue ykazanus no MCO 26262

rOCT P M3K 60664-1 KoopawHauvsa wusonsuum gna obopyaoBaHWs B HW3KOBOMBTHBIX CUCTEMaXx.
Yactb 1. MpuHUMNbI, TpPeBOBaHUA U UCMNbITAHUA

MOCT P M3K 62196-1 Bunku, LITEMNCENbHbIE PO3ETKW, COeAVHUTENW W BBOAb!I AN TPAHCMOPTHbIX
cpencTB. KoHOYKTMBHaA 3apagka onsa anektpomobunei. Yacte 1. O6wimne TpeboBaHus

MOCT P 70678 AsTtoMOBWUNbHbLIE TPAHCMNOPTHLIE CPEACTBAa Ha BOAOPOAHbLIX TOMMWMBHbLIX 3NEMEeHTax.
TepMUHbI 1 onpeaeneHnst

[OCT P 70680—2023 ABTOMOOWNbHLIE TPAHCMOPTHEIE CPeACTBa Ha BOAOPOAHLIX TONMMUBHbIX 3NEeMeHTax.
TonnueHble cuctemMbl. TexHuydeckue TpebosaHus

MOCT P 70683 AstoMOBWNbHbLIE TPAHCMOPTHLIE CPEACTBAa Ha BOAOPOAHbLIX TOMMMBHbLIX 3NEMeHTax.
CucTeMbl TOMNUBHLIX aNemMeHToB. MeTogbl UcTbiTaHWUiA

MpumMedyaHue — lNpuNonL30BaHUM HACTOALLMM CTAHOAPTOM Lienecoobpas3Ho NpoBepUTE AeHCTBUE CChINOYHBIX
CTaHOapPTOB B MHGOPMALMOHHOW cMcTEMeE OBLLEro Nons3oBaHus — Ha odulMansHoM caiTe defepansHOro areHTCTBa Nno
TEXHUYECKOMY PEryNMPOBaHMIO U METPONOMW B CETU VIHTEPHET UMK NO EKerogHOMY MHOpMaLMoHHOMY ykasaTento «Ha-
LiMOHArNbHBIE CTAHOAPThI», KOTOPbIA ONyBNUKOBAH NO COCTOAHMIO Ha 1 AHBAPSA TEKYLLEro roaa, 1 no BbiMyckam exemMecsy-
HOro MHhOPMALIMOHHOTO yKkasaTtensa «HaunoHaneHsle cTaHaapTbi» 3@ Tekywui rod. Ecnn 3ameHeH cebinouHbi CTaHaapr,
Ha KOTOpbIi faHa HeQaTUPOBaHHAas CCbINKa, TO PEKOMEHAYETCS UCMOMb30BaTh AeKCTBYIOLLYH BEPCUIO 3TOr0 CTaHAapTa
C YYETOM BCEX BHECEHHbIX B AHHYIO BEPCUI U3MEHeHWIA. ECnv 3aMeHEH CCbINOYHBIA CTaHAAapT, Ha KOTopbli AaHa Aatu-
pOBaHHARA CCbIMKAa, TO PEKOMEHOYETCA UCMONb30BATH BEPCUIO ATOMO CTAHAAPTA C YKa3aHHbIM BbilLe roAoM YTBEPXKAEHUN
(npuHATMA). Ecnn nocne yTBepAeHWS HACTOALLErO CTaHAAPTa B CChIMOYHLIM CTAHOAPT, HA KOTOPLIM AaHa AaTMpOBaHHARA
CChINKa, BHECEHO M3MEHEHMWE, 3aTParMBalLLee NonoKeHUe, Ha KOTOpPOe AaHa CChfka, TO 3TO NONOXEHNEe PEKOMEHOYETCS
NpUMeHaTL 6e3 y4eTa JaHHOTO U3MeHeHUs. Ecnm cocbinoyHblid cTaHaapT oTMeHeH 6e3 3aMeHbl, TO MONoKEeHUEe, B KOTOPOM
[aHa CCbINKa Ha Hero, peKoOMeHAYETCA NMPUMEHSTb B HYACTH, HE 3aTparMBaioLLEen 3Ty CCbIMKY.

3 TepMuHbI, onpegeneHna N COKpaLleHus

3.1 B HacToAWeM CcTaH4apTe NPUMEHEHbLI cneaywme TePMUHBI C COOTBETCTBYOLWWUMU onpeaeneHnsiMu:

3.1.1 BcnoMoraTtenkHasa uenb (auxiliary circuit): 3nekTpnyeckas uens, obecnednsaow,an QyHKLMOHN-
pOBaHWE HWU3KOBOMLTHLIX KOMMOHEHTOB TPAHCMNOPTHOrO CPeAcTBa, TakUX Kak namna, MoTopbl CTEKNoO4YUCTU-
Tenen BETPOBOro CTekna 1 paguMonpueMHuKa.

3.1.2 bapbep (barrier): 3awmTHOEe YCTPOWCTBO MNK naHenb, obecnednsBaroLie 6e30NacHOCTb NyTeEM
hM3MHeCcKoro pasgeneHus cpea.

MpumevaHume — B HacTosweM cTaHgapTe bapbepkl YNOMUHAOTCA B ABYX 0BNacTsax:

- NOTOMHLIN Bapbep, 06ecneqrBalLLWA NAcCUBHbIE UMW aKTUBHLIE CPEOCTBA ANS YNpaBneHWs NOTOKOM MOTEHLM-
anbHO OMacHbLIX BELLECTB W3 OAHOr0 NPOCTPaHCTBa TPAHCMOPTHOIO CpeacTBa B ApYroe;

- aMeKTpUHeCcKMin Bapbep — aTo (U3UYECKoe YCTPOMCTBO UMK NaHemNb, KOTOPOe He NO3BONAET MAAM NpUKacaTsCs
K TOKOMPOBOAALMM AETANAM, HAXOAAMMCSH MOL BbICOKAM HAMNPSHKEHNEM.

3.1.3 ocHoBHas u3onauua (basic insulation): dnekTpuyeckan nsonaums, Heobxogumas AN 3alWnThl OT
NOPaXKEHNS ANEKTPUHECKMM TOKOM B De3aBapuiiHbIX YCIOBUSIX.

3.1.4 cuctema knacca | (class | system): SnekTpuueckas cuctema, MMeLLAs OCHOBHYH U30MSLU0 Mo
BCEN OMMHE, MPU 3TOM TOKOMNPOBOASLME OOCTYMNHbIE AETANnU COeAMHEHB! C 3aLWTHLIM 3a3eMIAKLLWUM Mpo-
BOOOM W cHabXXeHbl KNeMMOWN 3a3eMNeHnst UK coeguHEHMEM C TPAHCMOPTHLIM CPeaCcTBOM.

2
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3.1.5 cuctema knacca ll (class |l system): 3nekTpuyeckas cuctema ¢ ABOWHON W/MMN YCUIIEHHON 1N30-
NAUNEn No BCeX ANnHe.

3.1.6 orgeneHue (compartment): 3akpbiToe Bapbepamun NpPOCTPaHCTBO, 38 UCKIIOYEHWEM OTBEPCTUHM,
HeobxoonMbIX AN COBAWHEHUS, YyNpaBneHusa U BEHTUNALMK.

3.1.7 (xkmpkue nnu razoobpazHbie) BbIBpock! (discharges (liquid or gaseous)): >Kugkoctu unu rassl,
BbIXOASALLME N3 CUCTEMBI.

3.1.8 pBoitHas usonauma (double insulation): Cuctema U3 AByX HE3aBUCUMbIX M3OMNALNUA, KaxKkgas M3
koTopbIX cnocobHa OedCTBOBAaThL Kak €QMHCTBEHHAsS U30NAUMA MEXOY HaxoafWUMNUCH No4 HanpskeHuem u
AOCTYMHLIMW YacTsIMW B CIy4Yae BbIXO4a U3 CTPOS APYroi M30nauunm.

n puMmedvyaHune — Cucrema M30NAUKUN ABNAETCA Pe3ynbTatoM KOM6VIHaLWII/1 OCHOBHOW WM ,D,DI'IO]"IHHTEJ'II:HOI:’I
n3onaunn.

3.1.9 anexkTponpoBopgsAwee waccwu (electrically-conductive chassis): TokonpoeogsaLme aeTanu TpaHc-
NMOPTHOTO CPeACcTBa, COeUHEHHbIe ApYr ¢ APYroM TOKOMPOBOAALLWM COeAUHEHWEM U HE NMUTAIOLWMEeCcs OT UC-
TOYHWKOB BbICOKOTO HamnpsiKeHWsi BO BPeMS HOPManbHOW 3KcnnyaTauun TPaHCNOpPTHOrO CpecTBa, aneKkTpu-
YECKMW NoTeHUnan KoTopbIX MPUHKUMAKT 3a 3TaroH.

3.1.10 6apbep anekTpu4eckon 3awmThl (electrical protection barrier): Jetanu, obecneunBaroLLne 3a-
LWKTY OT KOHTaKTa C TOKOMPOBOAALLMMMN YacTAMMK B M0BOM OOCTYNMHOM HanpasneHuu.

3.1.11 oTKkpbITas anekTponpoBoAsLwan YacTh (exposed conductive part): 3nekTponpoBoAsALLas YacTb,
K KOTOPOW MOXHO MPUKOCHYTLCH B COOTBETCTBUK CO CTeneHbio 3awmTthl IPXXB, n ocTtarwoLwaacs nog Hanpsxe-
HUEM B YCMNOBUSX HapyLLUEHWUs U30NALNK.

n pumMedHyaHne — SHGKTPOI'IPOBD,EFILIJ,BH HacTb BKITHOYAET MOKPbIThIE AETAalnK, KOTOPbIE MOXHO WN3BlNe4Yb 6es uc-
nonb3oBaHWA MHCTPYMEHTOB.

3.1.12 nHkancynauua (encapsulation): MNpouecc HaHeCeHUs TEPMONNACTUYHOIO UMW TEPMOPEaKTUB-
HOTO 3aLUMTHOrO WM M30NALUOHHOIO NOKPbLITUA NOAXOAALLMMW cnocobamMu, TaKMMK Kak HAHECEHWE KUCTbHO,
norpy>eHune, pacneineHue, TepmodopMOBaHUE UNU NMUTLE.

3.1.13 Bbixnon (exhaust): Beibpoc oTpaboTaHHbIX unu obpaboTaHHbIX XUOKOCTER W ras3os.

3.1.14 npepensl Bocnnamenaemoctu (flammability limits): luanasoH KoHUeHTpaLmMid NapoB ropoYero
rasa, npu KOTopbiX BO3MOXHO pacrnpocTpaHeHne nnameHu B Bo3gyxe.

MpnmeyvaHus

1 [a3oBan cmech, cogepallas Boaopoa 1 KUCNOPOA, NPY OTCYTCTBMK B HEW APYTMX BOCNNIAMEHSIOLWMXCS ra3os, CYm-
TaeTcs BOCMMaMeHAeMOol Npy KOMHaTHOW TemnepaType, ecnv OHa CogepXuT MuHUMyM 4 % Bogopoda u 5 % kucnopoga.

2 PacnpocTpaHeHue nnaMmeHy 3aKnioyHaeTcs B NPEPbLIBUCTLIX ABMNEHWAX, TAKMX KaK BCMbILLKW, YAANA0LWWEeCs OT Uc-
TOYHWKa BOCMMaMEHEHWS, a TaKKe YCTOMYMBOE Nnams.

3.1.14.1 BepxHui npegen BocnnameHsaemoctu; BMNB (upper flammability limit, UFL): MakcumansHas
KOHLeHTpaLMa roptoyero raza/napos B BO34yxe, MpW KOTOPOW BO3MOXHO pacnpocTpaHeHre niamMeHu.

MpumeyaHue — BepxHuil npengen BocnnaMeHAEMOCTU Bogopoaa coctaenaeT 74 % B Bosgyxe u 95 % B uu-
CTOM Kucrnopoge, Torda Kak Ans kaxaoro crnydas Tpebyetca 5 % kucnopoga B CMecu.

3.1.14.2 HuxHMIA npegen BocnnameHaemoctu; HIMB (lower flammability limit, LFL): MuHumManbHas
KOHLeHTpaLMsl roproYero rasa/napos B BO34yxe, NPW KOTOPOR BO3MOXHO PacnpoCTpaHeHMe niameHu.

MpnmeyvaHus

1 HaumoHankbHble U MeXayHapoAHble opraHkl Mo cTaH4apTM3aUMn NpyuaHaT o6beMHOEe coOepaHue Bogopoaa B
BO3AyXe B KonuyecTBe 4 % Kak HUKHUI npenen BocnnaMmeHsemocTtu. HIMB, BB 3aBucaT OT Temnepartypsl cCMecu, AaBne-
HWMA 1 Hann4usa pas3baBnALNX ra30B U OLEHNBAKOTCA C MCMONb30BAHWEM KOHKPETHBIX METOAOB MCTbITAHWIA.

2 B 10 Bpem#A kak 3HadeHve HIB B npumedaHun 1 nogxoguT ANg OUEHKM BOCNNAMEHAEMOCTY B TPAHCMOPTHbIX
cpencTBax WM BHYTPW MacCaKMPCKUX OTCEKOB, 3TOT KPUTEPWUIA MOXKET DbiTb YPE3MEPHO OrpaHWYMTENbHEIM ONA CUTya-
LKA ¢ NpOTOMHBLIM ra3oM, Korga Ans BocnnamMeHeHust BO MHOrMX cnyyasix Tpedyetca bonee 4 % Bogopona. BeposiTHocTb
BOCMNIIAMEHEHWSA B KOHKPETHOM MECTE UCTOYHMKA YTEYKW rasa 3aBUCKT OT YCMOBMIA NOTOKa U TuMna BocnnameHeHus. Mpu
KoHueHTpauuu 4 % Bogopoaa B CTATUYHOW cpeae npy KOMHATHOM TEMMEepaType ropeHne MOXeT pacnpoCcTpaHATLCA TOMb-
KO B BOCXofsLeM HanpasneHun. MNpu cogepxaHumn npumepHo oT 8 % o 10 % Bogopofa B CMeCcKH ropeHue TakKe MOXeT
pacnpocTpaHATbCS B HUCXOOALLEM M TOPU30HTaNbHOM HanpaeneHWax, U CMECb NMErko BOCMIIAMEHAETCA HE3aBMCHMMO OT
MECTOMNONMKEHUA UCTOYHUKA BOCNNAMEHEHUS.

3.1.14.3 Heroproyee BewecTBO (non-flammable): BelwecTBo, KOTOPOE HE MOXET 3aropeTbCst MNK Noj-
OepXuBaTb rOPEHME B OKpyKatoLlen atmoctepe npu nobbix KOHLEeHTpauuax.
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MpumeyvyaHuns

1 PucyHok 1 unniocTpupyeT BOCNNaMeHAEMOCTb ra30BbIX CMECEN, CoaepKallux Bo40poa, KUCNopoa 1 a3oT (B Ka-
YecTBE MHEPTHOrO KOMMNOHEHTA). [ToTeHUWanbHy BOCMNaMEHAEMOCTL BbIBPOCa MOXHO OLEHUTL, MPOBEPMB, NEPECEKAET
nu obnacTe NOTEHLMANBHOKW BOCMNAaMEHAEMOCTH OTPE30K, COEAUHAILLNMIA TOYKY BeIDpoca (ToYka ¢ KoopauHaTtamu, cooT-
BETCTBYIOLLMMWN KOHLEHTpaLUWAM BOAOPOAa WM KMCrnopoaa B BbiIBpOCeE) C TOHKOM OKOHYATENBHOrO paccenBaHva BOAOPOaa B
BO34yxe (TO4Ka Ha OCK OpAWHAaT, COOTBETCTRYHLLAA KOHUeHTpauwuu kucnopoga 20,9 % v sogopoga 0 %).

2 ObnacTtb HErOpKYECTM XapakTepuayeTcsa cMecsaMu, cogepkawumm nubo meHee 4 % Bogopopga (HBIM), nubo me-
Hee 5 % kucnopopaa, nMbo 1 To K gpyroe. ECnun KOHUEHTpauuKn BELLECTR B BbIBpOCE OCTaKTCA B «Heroptodein» obnactu ot
MecTa Belbpoca [0 paccenBaHua B OKpyKalLlen atmocdepe, Boibpoc ABMNAETCA HEFOPHYNM.

3 ObnacTb NOTeHUMAaNLHOW BOCNNAaMEHAEMOCTN XapakTepusyeTcs KoHUeHTpaumsmu oT 4 % sogopoda u ot 5 %
Krcnopogaa.

O6nacTtb MMeeT TpeyronbHyto (a He NPAMOYroNbHYK) dOpMY, Tak Kak a3oT (M Apyrve MHEPTHbIe rasbl, 0BbIYHO Npu-
CYTCTBYHOLLME B BO3OYXE) «MOAPE3aET» BEPXHIOKW YACTb «MOTEHLUMaNLHO BOCnnameHsawwecs» obnactn. OboaHayeHHoe
B 3.1.14.2 ycrnoeue, 3aknioyaloLLeECs B TOM, 4TO BOcnnaMmeHeHve Huxe 8 % Booopoaa BO3MOXHO TONbKO B CTATUHHBIX YC-
noBugAX, TOrga Kak KoHUEeHTpaumu Beille 8 % Bogopoda MoryT NofAepuBaTh BOCMNaMeHEHWE TAKKE B YCIIOBUAX NOTOKA
(HanpuMep, Npu BeIGpOCE 13 TPAHCMOPTHOIO CPEACTBA), OTPaXeHo Ha pucyHke 1 obnacTbio xenToro ugeTa.

4 Ecnu KOHUEHTpauua Bogopona B BblOpoce NpoxoduT Yepe3 obnacTb MOTEHUMANsHOM BOCMNaMEHAEMOCTH MO
Mepe ero paccevBaHus B BO3ayxe, BeIGpOC cneayeT cYMTaTh BOCMNAMEHSAWNMCA (ECNM HE NMOATBEPXAEHO, YTO OH HE
BOCMMaMeHsAEeTCH, Hanpumep B cooTBeTcTBuMM € 4.2.4.1). Ha pucyHke 1 NyHKTUPHBIMKW NuHUAMK 1, 2 1 3 NpeacTaeneHa
VNMICTPaLUsa OLEHKN NOTEHLMANLHOW BOCNNaMEHAEMOCTU BbIBpOCoB.

o 25 | — ofnacrb NoTEHUMANLHOH BOCINaMEHAEMOCTH TOMNBKO B CTATHHHBIX YCIIOBURAX;
% I - oBnacTb NOTEHLMANEHOR BOCTTAMEHASMOCTM KaK B CTATMHHEIX YCOBMSIX, TAK M B YCIIOBMSIX NOTOKA
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KoHugHTpauus sopopoaa, %

1—ebibpoc 100 % BoAopOAa He ABMNSETCA NOKANBEHO BOCNAaMEHAKLWMMCH B MECTE ero BbICBODOXKAEHWA N3-3a HEAOCTATKA KUCNOPoAa, HO

no Mepe Toro, Kak BbICBODOXKAaemMblil NPOAYKT paccenBaeTcs B BO3ayxe, obpasyolanca B pesynsrate CMechk CTAHOBWTCA NOTEHLMANsHO

BOCMNaMEHAEMON B HEKOTOPLIX 0BNacTsx, Npexae Yem NonHOCTBLK PacCeeTcsl B OKpyxatowen atmocdepe; 2 — cmech razoobpasHoro

BOAOPOAA W asoTa C codepxaHuem Bogopoda MeHee 5 % He BOCnNaMeHsieTcs, NMoToMy 4TO MpU CMeLMBaHUWM C BO34YXOM BOAOPO4

napaet Hwxe HMNB (4 % Bogopopa) Ao Toro, kak B cMeck ByaeT AocTarouHoe KonuuecTeo kucnopoaa (5 %) Ana nognepxaHus ropeHus;

3 — B TMNWYHOM BbIDPOCE M3 TPAHCNOPTHOrO CPEACTBa Ha TOMNWMBHLIX ANEMEHTaX MOXET OblTe BOAOPOL U KMCNOPOA, OAHAKO CMEeCh
obbIvHO He BocnnameHAeTcs bnarogapsa pasbaBneHUlo BOAOPOAa KaTo4HbIM ra3oM (BO34YXOM).

PMCVHOK 1 — BocnnameHsieMoCcTb CMEecH «BOOOpPOA—KMCNOPOO—Aa3soT»

3.1.15 cuctema GaTtapeu ToNNMBHbIX 3anemeHToB; cuctema BT3: (fuel cell stack system, FCSS):
CoBOKYMNHOCTb, coaepallas O4uH U HECKONBKO TOMMUBHBLIX 3NEMEHTOB, KOTOpPble 0BecneunBakT peakuuo
TOMNMBA W OKUCNUTENsi ¢ 0Bpa3oBaHMeM 3NEKTPUYECKOTO TOKa NMOCPEACTBOM 3MEKTPOXMMUYECKOW peakLmm.

MpumevaHmne — Cuctema BTI Brnrovyaer: coegMHeHUs AN NO4avu TONMNMBE, OKUCNUTENEW WM BbIXMOMHbIX
rasoe; aneKkTpuyeckne CoedMHEHNs ANA NMTaHWsA, NogaBaemoro cucTemMon Batapeu; cpeacTBa KOHTPOMSA 3NeKTpUYecKux
Harpy3ok, npegHa3HadYeHHble ANA CONPSKEHUA C CUCTEMOM TOMNMBHLIX anemMeHToB (CT3). Tawke cuctema BT3 moxer

4
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BKMOYaTL CpeacTBa ANA nogadun AONONHUTENBHBIX KUOKOCTEN (Hanpumep, oxnaxgalollasa cpefa, MHEPTHLIN ras), cpea-
cTBa Ansd 06Hapy>i<eHw,=| HOpPMalbHbIX n/unu HeHOopManbHbIX yCJ'IOBIfII:;I SKCnNnyataunun, KOXyxXu Un1 cocydbl noa gaBneHnem
N CUCTEMbI BEHTUNALKUN. nO,D,CVICTE.‘My ﬁaTapeM TOMMUBHBIX 3NEMEHTOB TakXe Ha3biBakldT CMITOBLIM MOAYyNeM TONMMUBHBLIX
3NEMEHTOB UK Modynem TONNMUBHbIX 3NEMEHTOB.

3.1.16 onacHasn 3oHa (hazardous area): 3oHa, B NPOCTPAHCTBE KOTOPOW MOryT NMPUCYTCTBOBATh B3phbl-
BOOMacHasi ra3oBas cpefa Mnu Apyrie onacHble YCNoBus B KOHUIypauusx, Tpebyowmnx ocobsix Mep npeno-
CTOPOXHOCTK NMPWU KOHCTPYMPOBaHUK, YCTAHOBKE M UCMOMb30BaHUKM 060pyaoBaHUS.

3.1.17 onacHble ycnoBus (hazardous condition): YcnoBus, noTeEHUMaNbHO yrpoXxatLwmne 3q00poBb Ye-
noseka.

n puMmevyaHune — Hanpwmep, onacHble Cpefbl U BbICOKOE 3NEKTPUYECKOE HanpAaXeHne.

3.1.18 onacHbie cpegbl (hazardous fluids): a3l unu xuakocTn, NpeacTaBNALINE NOTEHLMANBHYIO
OMNacHOCTb.

MpumeyaHue — ONacHOCTH, CBA3AHHLIE CO CPEAAMI B TOMMMBHLIX 3NeMeHTax:

a) BOCMMaMeHseMOCTb — KOHLEHTPaLWKU TONMMBHO-BO3AYLUHBIX CMECE Ha YPOBHE MW BhIlUE HWXHEro npeaena
socnnameHsemocTt (HINB) cunTatoTca onacHbiMK;

6) TOKCUYHOCTE — KOHLEHTpaLUMK BpeaHbIX BeLLEeCTR, Npesbllwakue cooteeTcTByoWwMe MNOK. HopMmbl cogepxaHus
BpeOHbIX BELLECTB ONpeaenanTcs ynpaBneHnem no oxpaHe Tpyaa Unu 3KBUBaneHTHOM opraHu3aumei. MNpesbilleHne aTux
HOPM CUYMTAETCs ONacHbIM;

B) BbICOKOE [aBneHne — cpedbl Nod BLICOKMM AaBNeHWEM B NMoACKMCTEMAX NoAaqy TONNMBa, TOMMUBHLIX NMPOLEecco-
pax, TOMNUBHLIX ANEMeHTax W/WUnu noacucTemMax ynpasneHns TeMNepaTypHbIM PeXrMOoM, KOTOpLIE B CNydYae HEUCNpaB-
HOCTWU MOTYT BbICBOGOXATLCS, Bbl3blBas TPABMbI Y NOAEN;

r) aKcTpemarnbHasi TEMNepaTypa — KUAKOCTM UMW MaTepuanbl C O4eHb BbICOKON UMW HU3KOM TEMMEepaTypoi, KOTo-
pble MOMYT MPUBECTM K TPABMAM, TAKUM Kak OXOru unu oBMopokeHue;

[) XMMmnYeckas akTMBHOCTb — MaTepuansl, KOTopble MOryT BCTyNaTb B peakuMtio ¢ ApyruMu Matepuanamu, npsmMo
WM KOCBEHHO NPeACTaBnALLYIO Yrpo3y ANA 340pP0BbSA YEMNoBEKA.

3.1.19 koHTYp BbicokoBonbTHOW 6nokupoBku; HVIL (hazardous voltage interlock loop, HVIL): CucTte-
Ma, NpefHasHaYeHHas Ans 3aWuThl No4eld OT BO3ENCTBUS BEICOKOTO HAMNPSKEHUS UMW OT APYrMX Yrpoxaro-
LUMX 300POBLI YCMOBUIA.

MpumeuvaHune — OBbIYHO 0BHAPYKUBAKOT HEXENATENLHBLIA OOCTYN UMM HEWCNPAaBHOCTUW, Nponyckas cnabein
(HeonacHbIN) cUrHan Yepes KOHTYp, COEANHAIWMIA HAaBop 3aMKHYTLIX MPOBOAHWKOB, Pa3beMOB, OATYMKOB W Nepeknoya-
Tenew ANs NPoOBEpPKU HENPEPbLIBHOCTM 3MeKTPUYECKON Lienu.

3.1.20 Bbicokoe HanpsaxeHue (high voltage): YpoBHu HanpsikeHus Bbiwe 30 B nepemeHHoro Toka unm
60 B nocTosaHHOro TOKa.

3.1.21 ucTo4HuKM BocnnameHeHus (ignition sources): VICTOYHWKM TENNOBON UMK ANEeKTPUHECKOW 3Hep-
rMK, cnocobHble BOCMNaMEHsTb roplodMe ra3oBble CMeCH.

n punmMmedyaHne — I/Ichopmau,mo O npedoTepaleHn TENNMOBbIX, NEKTPUYHECKMX U CTaTUYECKMX Pa3patoB CM.
B 4.2.3.3.

3.1.22 BHyTpeHHUI nepeHoc [yTeuka] [internal transfer (or cross leakage)]: YTeuka »xugKoctein n/unm
rasoB Yepes LIBbI, CThIKKM, TPELWWHbI, OTBEPCTUA NN AeeKTbl MeXay KOHTYpamMK BHYTPU KOMMNOHEHTOB, CO-
Aepxalnx pasnuyHbie XMOKOCTK (UMK rassl), B TAKMX Kak TENNoobMeHHWK unu batapes TONNUBHLIX AreMeH-
TOB, ABMXKKMMBbIE Nepenagamn paboyero n/unm Hepabodero 4aBNeHUA WM KOHLEHTPALNOHHBLIM FPagueHTOM.

MpumeuaHWe — BO3MOXKHbIE TUMbLI BHYTPEHHErO MEpeHoca BKIIOYAIT: «TOMMMBO—BO3AYX», «BO3AYX—TO-
MIYBO», «TOMNMMBO—OXIEKAAI0WES XKUOKOCTb», «OXMaxOalWan XMOKOCTb—TOMNMUBOY, «BO3AYX—OXMaXAaloWwas Xuai-
KOCTb» W «OXNaXAaloLan MuaKOCTb—BO3AYXY.

3.1.23 wraTHble BbIGpockl (normal discharges): Beibpockl, oxugaemblie npyv HopmanbHoW paboTte
TPaHCMOPTHOro cpeacTBa U He CBA3aHHbIe UCKMIYMTENbLHO C OTKa3aMu B paboTe TPaHCNOPTHOrO cpeacTea.

3.1.24 HopmanbHaa paboTta (normal operation): Bce nepexofHble 1 YCTAHOBMBLLMECH PEXMMbI paboThbl
TpaHCMnopTHOro CPeACTBA, BO3HMKAKLLMe BO BpeMSA 3anycka, npegnonaraemoi paboThl U OCTaHOBKW, KOTOPLIE
He CBSiI3aHbl C OTKA30M KOMMOHEHTA UMW CUCTEMBI.

3.1.25 To4ka BbIBpOCca (point of release): NepexogHasa obnacTe, rge BeIOpOC, MOTEHUMANLHO COOEPXKa-
LM OMacHbIe BeLLecTBa, NOKMAAET TPAHCNOPTHOE CPEACTBO U NEPEMELLAETCH B OKPYXAaIOLLYH0 cpeay, nacca-
XUPCKUI caroH U Opyryto 30HY, KOTopas CH4UTaeTCH HeOMNacHOM.

3.1.26 ycuneHHasa usonaums (reinforced insulation): OguHapHas cuctema M3onsuum ¢ MexaH4eckumm
¥ 3MeKTPUYECKMMI CBOMCTBAaMK, 0DecneqmBalow MMM TaKyto e CTeneHb 3allMThl OT pUCKa NOpaXkeHUs anek-
TPUYECKMM TOKOM, KaK U ABOWMHAaaA U30nauus.
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I pumMmevyaHune — TepMMH «0dWMHapHaa cuctemMa maondauun» He obszaTenbHO 03HavaeT, YTo M3onAunsa npen-
CTaeneHa uenbHbIM OAHOPOAHBIM 3NEMEHTOM. Cuctema U3onsumm MOXeT COCTOATE W3 ABYX Unu Gonee cnoes, kaxasle N3
KOTOpPbLIX HE MOTYT BbITh UCMBITAHbI B KAYECTBE AOMNOMHUTENEHOW UMM QCHOBHOW M30NALMUMN.

3.1.27 BbIGpoc (cbpoc) (releases): Beibpockl, ABnsALWMECs HEeXenaTenbHbIMU UITN HEHYXHBIMU.

3.1.28 pononHuUTenbHasa M3onAuusa (supplementary insulation): HezaBucumas uzonsumsa, npegycmo-
TPEHHas B [AOMNONHEeHNe K OCHOBHOW U30MALMM ANA 3aMThl OT ONACHOCTW NOPAaXKEHWA IMNEKTPUYECKNM TOKOM
B Cny4ae BblXxoda U3 CTPOs OCHOBHOW M30MALMN.

3.1.29 Tpyb6onpoBog (tubing): MeTannuueckas unu HemeTannuyeckas Tpyba, npegHasHavyeHHas ans
nepegavv ra3oobpaszHbIX UMK XUOKUX CPea.

3.1.30 anekTpu4yeckuii coeAMHUTENb TPaHCNOpPTHOro cpepcTia (vehicle electrical connector): Pasb-
eM, NpeAHa3Ha4YeHHbIA AN COeAWHEHWs C ANeKTPUYECKUM TPaHCMOPTHEIM CPeACTBOM C Lienbio obecneyeHus
anekTponuTaHvsa n obmeHa uHopmavmen.

M pupMmeHaHne — aT1o yCTpOI?ICTBO ABMAETCA YaCTb) CUCTEMbI SNEKTPHUHECKOIO NOAKMIOHYEHWA.

3.1.31 cucTema 3NeKTPMYECKOro NOoAKIMIOYeHUA TpaHcnopTHoro cpegctBa (vehicle electrical
coupler): Cuctema, no3sonsitowas NOAKMNOYMTL MMOKWMI kabernb anekTponutTaHusa Kk 0bopyqoBaHWIo U COCTOR-
Las U3 ANeKTPUYECKOro COEAUHNTENS U BXOAHOTO OTBEPCTUSI TPAHCMOPTHOIO cpeacTBa.

3.1.32 BeHTUNAUUA (vents): Beibpoc HeoTpaboTaHHbIX, HeoOpaboTaHHLIX UMK YacTUYHO NepepaboTax-
HbIX Fa30B UMK XUOKOCTEN.

3.1.33 TpaHCcnoOpTHOE CPeACcTBO Ha ToNNMBHLIX anemeHTax; TCT3 (fuel cell vehicle; FCV): TpaHc-
NOPTHOE CPEeACTBO C TAFOBbIM 3MEKTPOMPUMBOAOM, MEpe3apsKaeMor CMCTEMOW XpaHeHWsl 3MeKTPUYeckon
SHEpPrum U CUCTEMOWN TOMMUBHLIX 3MIEMEHTOB B Ka4eCcTBe AO0MNONHMTENbHOr0 WCTOMHWUKA MUTaHUA 3nekTpuye-
CKOW 3HEeprmen.

I punMmevYyaHne — B Ccny4yae, ecrn TpaHCnopTHoe CpedCcTBO NpMBOONTCA B OABUMXEHWE 3a CHET 3HEPrK, nony4ya-
EMOW OT 6ODTOBOI7I CUCTEMbI BOOOPOAHBLIX TOMNNMUBHbIX 3N1EMEHTOB, TAKO€ TPaHCNOPTHOEe CpeaCcTBO Ha3blBaOT « TRAHCMNOPT-
HbiM CPEOCTBOM HAa BOAOPOAHbBIX TONNMMBHBIX 3NTEMEHTAX» . TCT3 MOXET MMETEL BO3MOXKHOCTE 3apAgKu CUCTEMbI XpaHEeHNA
W HAKOMNNEeHWA 3NEeKTPO3IHEPTUA OT BHELWHEr0 3apAaHoro YCTPOﬁICTBa Ha BO30OHOBMNSAEMBIX MCTOYHUKAX JHEPINNA.

3.1.34 ycTpoicTBo cbpoca pasneHus; YC/[] (pressure relief device; PRD): KnanaH wnu npegoxpaHu-
TenbHOe YCTPOWCTBO (pa3pbiBHOW 3MeMeHT), aBTOMaTU4eCcKM CHUXatoLWme M3bbiTOUHOE AaBneHue.

3.1.35 BbicokoBonbTHOE o6opynoBaHue (high voltage components): obopynoeaHue, ons paboThl Ko-
TOPOro MCNOnb3yeTcsi BbICOKOE HanpseHue.

3.2 CokpawieHus

MOK — npepensHo gonycTUMas KOHLEHTpauus;

MCX33 — nepes3apsaxaemasa cCUCTeMa XpaHEeHUs 3NeKTPUYECKOR 3HEePTUN;
TPK — TonnueopasgaTodHan KonoHka;

TC — TpaHcnopTHOe CpencTeo;

CW3 — cpencTtBO MHOAMBUAYANBHON 3ALUNTHI;

[MYB — nopor ycToW4YMBOro BOCMNIaMeHeHUs;

CININ — CXUKeHHbIA NPUPOOHbLINA ras;

OXI — 3NeKTpoXMMWYECKMIA reHepaTtop.

4 NpaBnna 6e30MacHOCTU TEXHUYECKUX CUCTEM

4.1 O6wan 6e3onacHOCTbL TPAHCMNOPTHOrO cpeacTBa

Ons 3awnTel nogen ot akTopoB, YIpoXaloLLMX 300POBLK, BaxHO cobnofaTe cnedyrLUyo nocrneqoea-
TenbHOCTb OENCTBUIA, BNUSAIOLWMX Ha BesonacHocTb TC:

a) 3awuTy naccaxumpoB TC 1 okpyalLux Mofger oT TpaBM, KOTOPbIE MOTYT BO3HUKHYTL B pe3ynsraTe
OTKa30B KOMMOHEHTOB, BXoasLWwmx B coctaB TC n nogaepxuBawLlLnx ero paboTy, u/mnu B pesynsrate noBpex-
OEHWIA, BbI3BAHHbLIX BHELUHUMMW COBBITUSIMWA (HAanpuMep, CTONKHOBEHUAMMN);

6) sawmnTy naccaxupos TC, okpyxawLmx nogen 1 obcnyuearLLero nepcoHana oT oNacHOCTen, cBaA-
3aHHbIX C 3KCNnyaTauuen nnu obenyxusaHmem TC Ha TONMUBHLIX 3NeMeHTax (Hanpumep, BbICOKOro Hanps-
EHWS, SKCTPEMAanbHLIX TEMNepPaTyp, BLICOKOTO AABNEHUS U NTETKOBOCNNAMEHSHOLNXCH UM TOKCUYHBIX Cpea);

B) MUHUMU3ALUIO NOBPeEXAeHNA cucteM TC, BbI3BaAHHbLIX OTKA30M MOLCUCTEM WUITM KOMMOHEHTOB.
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4.1.1 YyeT TpeboBaHMM No 6Ge30NacHOCTU NPU NPOEKTUPOBAHUU

TC wn cBA3aHHbIE C HUM NOACUMCTEMbI AOMKHbI ObiTe CMPOEKTUPOBaHbLI TakuM 0bpazom, 4Tobbl eanHuH-
HblA cOOi annapaTHoro N NporpaMMHoro obecneyeHUs He NpUBEn K He0BOCHOBAHHOMY PUCKY B OTHOLLEHWUN
©e3onacHOCTW YenoBeka Unu kK BeckoHTponbHoMY noBeaeHuto TC.

4.1.1.1 OueHKa puUCKoB

[ns BbISBNEeHWs NOTeHUManbHbIX OTKAa30B W ONpefeneHns COOTBETCTBYIOLWMNX KOHTPMEpP Heobxoanumo
NPOBOAUTL OL@HKY PUCKOB, TaKyto Kak aHanu3 BWOOB WM nocrneacTeui otkasos (FMEA).

4.1.1.2 M3onsauuns n pasgenedHMe onacHoCTen

WM3onauusa n pasgeneHne onacHoOCTen — 3TO NOAXO4bl, UCMONb3yeMble ANA NPeaoTBpaLleHUs Kackag-
HbIX OTKa30B W HexXenaTenbHbIX UM HeOXWOaHHbIX B3auMOA4eNcTBUA. VICTOYHUKK BOCMNaMeHeHUs OOMKHbI
ObITb M30MMPOBaHbLI OT CUCTEM C OMacHbIMU cpefaMu.

4.1.1.3 Kputndeckn BaxkHble pyHKLUKM ynpaBneHus

Kputnyecku BaxkHble anst 6e30nacHOCTM CUCTEMBI YNpaBneHns HeobxoauMo NPOEKTMPOBaThL TakuM 06-
pasom, 4Tobbl eAMHWYHBLIA cOOM annapaTtHoro Uinu NporpaMMHOro obecnedYeHms He NPUBOAWI K KackagHoMy
BO3HWKHOBEHUIO OMACHLIX COCTOAHWIA. CUCTEMBI YNpaBnNeHUsa BKIOYAT U30MALMI0, pasfeneHue, pe3epeBupo-
BaHWe, KOHTPOmNb W/MNu apyrue cpeactea. PyKOBOACTBO NO NPOEKTUPOBAHUIO annapaTHOro W NporpaMMHoro
obecneueHns MoxHo HauTu B rpynne ctaHgaptos [OCT P MCO 26262-1 (Bce yacTtu).

4.1.1.4 OTKa30yCTONYMBOCTb

KoHcTpykuma TC gormkHa npegycMaTpuBaTh 0TKa30yCTOMHYMBOCTb 3MEKTPUYECKWUX SNIEMEHTOB ynpaesne-
HUS M CUCTEM YNpaBreHna onacHbiMKU cpefaMn. ABTOMarvyeckue anekTpu4eckne pasbedUuHUTENU JOMKHbI
pa3MblKaTbCs, a 3anopHbIe KnanaHbl Nogadun TONNMBa A0MKHbI 3aKpbIBATLCA MPU OTKIMHYeHWU. Takum obpa-
30M, noboe npepbiBaHMe 3TOr0 YNpPaBMAKLWErO CUrHana BbI30BET OTKIKOYEHWE SMEKTPUYECKUX MNW TOMMKB-
HbIX UCTOYHUKOB.

3kcnnyataunoHHas 6e3onacHocTe TC JOmMKHA y4UThIBaTL NOTEP MOLWHOCTK TC 13-3a aBTOMaTUYECKO-
O OTKITIOYEHMS, KOTOPOE MOMKET NMPUBECTW K ONACHBIM YCNOBMAM aKcnnyaTaumn. Heobxogmmo npegycMoTpeThb
noaTanHblid NPOLECcC NpeaynpeXaeHns U aBToMatu4eckoro oTknodeHus TC unu kakme-nnbo gpyrve ansrep-
HaTMBHLIE CPEACTBa YMEHbLUEHWA CO34aBaeMol onacHocTu, ocobeHHo ecnu TC HaxoguTca B ABUKEHUW.
Mpy oBHapyKeHUn HeucnpasBHOCTEN, NPeACTaBNALLMX NOTEHLMAMNBHYO ONACHOCTL, KOHKPETHLIE AeNCTBUS,
KOTOpble OOMKHbI ObITE NpPeanpuHATLI, onpeaeneHsl B 4.6.

4.1.2 dnekTpoMarHUTHas COBMeCTUMOCTb W 3MIeKTPU4YeCcCKUue UMNyJnbChbl

Bce anekTpuyeckne yanel, KOTOpbl€ MOTYT MOBNUATL Ha BesonacHyio akcnnyaTauuio TC, JOMKHbI ObITh
PYHKLUWMOHAMBHO YCTOMYMBBLI K 3NEKTPOMArHUTHOW cpefe, BO34eUCTBUI0 KOTOpoW oHW nofdgepratTcs. K Heul
OTHOCATCA KonebaHus HanpsKeEHUS U xapakTepa Harpy3ku, KOTopble MOTYT BO3HUKHYTb NPU HOPMarbHON 3KC-
nnyatauun TC BO Bpemsa OBUXKEHUSA W 3anpaBKu TONINWMBOM. OMNeKTpUYecKue MMMynbChl, BO3ZHUKAKLLWE NPY
HopMansHoiW pabote TC, He OOMKHbI Bbi3biBaTk cboer B TC.

4.1.3 Ypaponpo4HoOCTb

TONMMBHYIO CUCTEMY U 3NEKTPUYECKYID LIeNOCTHOCTbL pa3pellaeTcsi UCNbITbIBATb OAHOBPEMEHHO UMK Mo
oTaenbHocTU. OThenbHbIe UCMBITAHUS Ha 3M1eKTPUHYECKYIO LiefTIOCTHOCTh paspeluaeTcs NpPoBOAUTE C YacTuH-
HbIM 3aMacom TonnuBea unun 6es Hero.

4.1.3.1 LlenocTHOCTL TONSIMBHOW CUCTEMBI

KpuTepun ons oueHku yTeuek Tonnuea nocne asapuum TC:

a) aHepreTMYecKnid IKBMBANEHT YTe4YKN TONMWBA, COOTBETCTBYIOLLMIA YKa3saHHOMY B MPUMIOKeHUn A ans
KOHKpPEeTHbIX CUCTEM CXaToro BoAopoaa;

6) oTcyTcTBME BbIDpOCa ApPYrMx OnacHbIX BELecTB M3 TOMMWBHOW CUCTEMbl (Hampumep, Bogopoga B
BMAE XUOKOCTU, rugpuaa Metanna unu Apyrux rufpuaHbIX Matepruanos).

4.1.3.2 LlenocTHOCTL 3NEKTPUYECKON CUCTEMBI

TpeboBaHusa kK TC Ha TONNMBHLIX 3NeMeHTax B YacTu NocneaBapuinHOM 3NeKTPUYECKON LenoCTHOCTN —
B cooTeeTcTBMK ¢ TOCT ISO 17840-1.

4.1.4 NorpyxeHne TPAHCNOPTHOrO cpeAcTBa

MorpyxeHne TC B BOAY He AOMMKHO NPUBOAMTb K BO3HMKHOBEHMWIO Pa3HOCTW 3MeKTPMYEeCcKoro notTeHuma-
na vnu 3MNekTpUYEecKoro Toka, BbIbpocy raza unu XuaKkocTy, BOCNIIAMEHEHUIO UM B3PbIBY, KOTOPLIE OMAacHbI
AN 300pOBbSA YENOBEKa, HAaXoOALEerocs BHYTPY unu cHapyxu TC.

4.1.5 BykcupyemocTb

KoHkpeTHble MeToabl BykcupoBku TC cnedyeT pacueHuBaTb kak MHCGIOPMaUMio Mo 0OCAYXMBaHUIO W
BKITHOMaTb B MHCTPYKLMIO MO 3KCNyaTauMi/pyKoBOACTBO MONb30BaTENs C COOTBETCTBYOLW MMM hoTOrpadus-
MW UK YepTexamu, ONMCblBaLWNMN pEKOMEHAYEMblE MecTa KpenneHus ByKCUPOBOYHbIX KPHOKOB.
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4.2 Be3onacHOCTb TONMNMMUBHOW CUCTEMbI

TonnvBHbIE CUCTEMBI, BEIMOMNHAKLWNE DYHKLUNK XpaHeHna, 0bpaboTky u/unv nogayn Tonnvea, AOIDKHLI
ObITb paspaboTtaHbl B cooTBeTcTBUM ¢ TOCT P 70680.

WHTerpauma TonnueHbIX cucteM B TC JoMmkHa yuuTeiBaTh nonoxeHus 4.2.1—4.2.8.

4.2.1 MoHTax

Bce KomMnoHeHThI, coeguHUTEnsHBIE TPYOONPOBOALI M MPOBOAKY HEODXOAMMO HaAEeXHO 3aKpennsaTe B
TC Tak, 4ToBbl CBECTU K MUHUMYMY MX MOBPEXOEHWUS U NpefoTBpaTUTb YTEHKM U APYTrMe HeucrnpaBHOCTU.
CnenyeT NnpegycMOTPETL 3aLLMTY OT rpaBusa U JOPOXHOW IPsi3un, a TakKe UCTMPaHUA Uy NoBpexaeHus. Tep-
Muyeckn aktueupyemble YCJ[ 0oOMmKHbI pacnonarartbCa B TOW Ke 30HE UMM OTCeKe, YTO M 3alluliaemMble UMu
KOMMOHEHTbI Unu cuctembl no NOCT P 70680.

4.2.2 OTKazoycTOMYMBOE OTKIMIOYEHNE

Cnenyet npegycMmatpuBaTh CpedcTBa ONs NpefoTBpalleHWsl HexenaTensHoro Beibpoca Tonnuea B pe-
3ynkTaTte eguMHUYHBIX OTKAa30B yHKUMK oTkNodeHus. HVIL Takke MoXeT DbITb UCMOMb30BaH AN OTKMHOYEHWS
rnogaqu Tonnuea.

4.2.3 YnpaBneHue noTeHUManbLHO ONacHbLIMW YCNOBUAMM B OTCEKaX TPAHCMNOPTHLIX cpeacTB

Bce KoMnoHeHTbI, copepXalme Unn BblAensoLnue onacHble BeWwecTBa, JoMKHbl BbiTh pacnonoXeHbl B
MecTax unu otcekax TC, roe BO3MOXHO ynpaBneHne noTeHunanbHO onacHbIMKW ycrnoBusMu. [pu Heobxogu-
MOCTW 3TU 30HbI MOTYT BbITb CChOPMUPOBAHLI C UCNONb30BaHWEM BapbepoB, onpegeneHHbix B 4.2.3.1. YcTa-
HOBMEHHOE B 3TUX 30Hax obopynoBaHWe AOMKHO COOTBETCTBOBATh YCMOBWUSIM €ro 3KCMfyarauuy Ha OCHOBE
KOHTPONSA NOTEHLMANBHO BOCMNaMeHsLWencs atmocdepsbl B COOTBETCTBUM ¢ 4.2.3.2 n/unn ycTpaHeHusi uc-
TOUYHWMKOB BOCMMaMeHeHUs1 B cooTBeTcTBUM ¢ 4.2.3.3. MNpu BeIOpocax onacHbIX BELLECTB U3 3TUX 30H cneanyeT
YyYUTbIBaTL!

- BbIOpOC onacHbIX BelecTs 3a npegensl TC no 4.2.4.1;

- nonagaHue onacHbIx BelwecTB B canoH TC no 4.2.4.2;

- NPOXOXXAEHWE FErKOBOCMIaMEHSIOLWMXCA BELLEeCTB B 30HbI, cogepKallune obopyqoBaHme, He npegHa-
3Ha4YeHHOE ONs B3pbIBOOMACHbLIX 30H cornacHo 4.2.4.3.

HeobxoamMmo y4nTbiBaTh BO3MOXKHbIE OTKa3bl 060pyooBaHWsA U cUCTEM, onucaHHble B 4.2.3.1—4.2.3.3,
eclivM 370 onpaBgaHo, NpegynpexgaTb B COOTBETCTBUM € 4.2.8.

4.2.3.1 ToTokoBble bapbepsbl

MoTokoBele Bapbepbl MOryT BbITb MCMOMbL30BaHbI AN O0BPA30BaHUA U WM30MALWM 30H, COOEpXallux
onacHble BellecTBa BHyTpu TC unu BOKpyr Hero. Bce WBLI M 3230pbl NAcCUBHLIX BapeepOB AOMKHbI BbITh B
OOCTaTO4YHON CTEMNEHU repMeTU3NPOBAaHLI, YTOOLI COOTBETCTBOBATL nonoxeHuam 4.2.3. AkTuBHble Bapbephbl
OOIMKHbI COOTBETCTBOBATL KPUTEPUSAM repMeTmu3auuu, ykasaHHbiM B 4.2.3.2.

MoTokoBble Bapbepbl ANs pasMelleHus TONNMBHOrO 060pyAOBaHMA M BbIXMONHbIE TPyObl HEObXognMo
M3roTaBnueaTth U3 MeTanM4Yeckux UM apyrux Marepuanos, He NogAepKMBaKOLWMX U HE PacnpoCTPaHALWUX
ropeHue, 1 MNPOeKTUPOBAThL C YY4ETOM HedOoNYyLEeHUA CTaTUYEeCKUX SMEKTPUYECKUX Pas3psaaoB, BO3HUKHOBEHUSA U
pacnpocTpaHeHusi NNamMmeHn MeXxay OTCeKaMy 1 NoBbleHKs AaBneHus (cMm. 4.2.4.1 n npunoxexue B). Bnyck-
Hble 1 BbINYCKHblE OTBEPCTUS OOMKHLI BbiTh 3aluMuleHbl B6e3 HapyleHWA (PYHKLUUMOHANBHOCTU U3-3a OrpaHu-
YEeHWIA NOTOKAa.

4.2.3.2 lNoTeHyMansHO BOCNNaMeHsaLWwmnecs cpeabl

[ns KOHTpONsA NOTEHLUMAaNbHO BOCMNNaMEHSLWMXCA Cpen B 30Hax/0Tcekax ¢ TONMWBHbIM 0bopynoBaHu-
eM NPUMEHSAIOT crneayrLne MeTobl.

a) BeHtunsaums. EcTecTBeHHas WNM NpuWHYAUTENbHAs BEHTUNAUMS ABMASeTCHA 3P¢EKTUBHBEIM MEeTo-
OOM CHKEHMS BEPOATHOCTN 0Dpas3oBaHns roprodeit rasoBor cMecuH 3a c4eT pasbaBneHus ropoYero rasa go
YPOBHS HWXE ero HWXHero npegena socninameHsaemocTu. [pu onpefeneHnn MecTa NpuToka BEHTUNSALUN ¢
TpeboBaHUI K NOTOKY crnedyeT Y4UTbIBaTb BO3MOXHOE 3arpss3HeHue rnotoka pasbasnsiowero Bosgyxa. BeH-
TUNAUMOHHOE obopydoBaHME W OaT4WMKW B ras3oBbiX KaHanax, HecyLlUx NoTeHUManbHO BOCMNNaMeHSLWMecs
BELLECTBa, AOMKHbI ObITb NPUrO4HBLI K TAKOMY MPUMEHEHMWIO B cooTBeTcTBMM C 4.2.3.3. Pasmep u pacnono-
XEHWEe OPYrMX 3alWTHBLIX U OrpaguTenbHbIX YCTPOWCTB (ECNW TAKOBblE UMEKTCS), KOTOPbIE TEPMUYECKA UK
hU3NYECKM 3aLLMLLAI0T BOAOPOAHYHO CUCTEMY, AOIMKHbI ObITh TakMMU, YTOBbI OHU HE Hapyllanu U He orpaHu-
4YnBanu OYHKLUMOHUPOBAHNE CUCTEM BEHTUMSALMW WKW NOTOKOBbIX 6apbepoB. ECNM BEHTUNALMOHHbBIA NOTOK
He cnocobeH CHU3WTb KOHLEHTPaLUo BbIOpOCOB (BKMOYash aHoManbHbIe BbIOPOCH!) roprYKX ra3oBbiX CMecek
UMW NoTeps BEHTUNALNOHHOTO NOTOKa CO34aeT NoTeHLManbHy onacHoCTb, TO HeOBX0AMMO NpedyCcMoTpeTh
KOHTPMEpPbI B COOTBETCTBUM € 4.2.8.

6) lrepmeTuaayuns. N'epmeTrdauusa MOXeT ObITb UCMONb30BaHA ANS U30MSUUKM NEerko BOCNNnaMeHsoLLeR-
Cs1 cpefibl OT NOTEHLUMaNbHbIX MCTOMHUKOB BOCMIaMeHEHWs] BHYTpWM 000pyaoBaHUA.
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B) OBoyB — 3TO TWN 3alLWThI 3NeKTpu4eckoro obopynoBaHus, Npu KOTOpoM 6e30nMacHOCTb OOCTUraeTcs ¢
NMOMOLL I 3aLMTHOIO rasa, nogaepKuBaemMoro nog n3bblToMHBIM AaesneHnem. Ecnn noteps gaBneHus 3alnTHOrO
rasa cosgaet NoTeHLUManbHYH OMacHOCTb, JOMKHEI ObiTb NPegyCMOTPeHbl KOHTPMEpPLI B COOTBETCTBUM C 4.2.8.

r) Katanutuueckoe goxuraHue. [Ans CHUKEHUA KOHLUEHTPaLUKW roploYyrx ra3os B cpefe MoryT bbiTe Uc-
NoNb30BaHbl KAaTanUTUYECKMe OoXUraTtenu Unu apyrue cpefcrBa CHUXEHUS KOHLEeHTpauuKn nerkosocnname-
HALLMXCA ra3oB. Ecnu ncnonb3yoTca kaTanuTuieckne QOXUratenu unum gpyrue noteHunanbsHbie MCTOYHUKA
BOCNNamMeHeHusi, HeobxoaMMo npegycmaTpuBaTh CPEACTBa NOAABMAEHMS NaMeHM.

4) MHrnbutopsl roperns. MHepTHbIE rasbl MNW gpyrve matepuarbl MOTYT MCMONb30BaTbCH A5 CHUXKE-
HUS BOCMNaMeHAeMOCTH aTMocdepsl UMW NpedoTBpalleHns Bo3ropaHusl. CnegyeT yYuMThiBaTb BO3MOXKHBbIA
PUCK yOYLUbS MM TOKCUYHOCTL BELLECTB-UHTMBUTOPOB.

4.2.3.3 NoTteHuManbHble UCTOYHUKK BOCTNaMEeHEeHUs

Ecnn B nokanbHOW 30HE 4acTO UMK NOCTOSAHHO NPUCYTCTBYHOT NMErKOBOCNNaMeEHSOLMEecs BellecTea, TO
YCTaHOBMEHHOE B 3TOW 30He 06opyaoBaHWe He 4OMKHO BbITb UCTOYHMKOM BOCMaMEeHEHUs HWU NPU HOpManb-
HoW paboTe, HX NpU e4MHUYHOM OTKase ykasaHHoro obopynoBaHus. Huke npveeneHbl TpeboBaHNsA K BEPOST-
HbIM MCTOYHMKAM BOCMNaMeHeHUs pasnuyHbIiX TUNOB:

a) BHelUHWe noBepxHocTU. [pn HopManksHOW 3KcNnyaTauuu TeMmnepaTypa NoBePXHOCTEN KOMMOHEHTOB
B 30HaX, BMeLlawLlux Tonnmeocoaepxallee obopygoBaHue, AomkHa ObITh HUXE TeMnepaTypbl cCaMoBOCMNa-
MEHEHWA roprYnX BELLECTB;

6) anekTpoobopynoBaHue. OnekTpoobopyaoBaHue, YCTAHOBNEHHOE B 30HaX, BMELLALWWX TONIMBOCO-
gepxalee obopyaoBaHue, LOMKHO GbITe NPUIOgHO ANS MCMONb30BaHUA B 30HE pasMeLLeHns;

B) cTaTUYecKui pa3pss. Bo3aMoXHOCTb BO3HWKHOBEHWSI CTAaTUYECKOro paspsfa B 30HaX pas3meLleHust
TonnMBOCOAepXaLlero obopyaoBaHMA criefyeT yCTpaHATs NOCpeaCcTBOM HaAMeXallero CoeUHeHUs U 3a3eM-
neHus. YctaHoBka obopyooBaHWMS B 30HAaX pasMeLleHMs TOMMMBOCOLEPXKALLMX KOMMNOHEHTOB AOMKHA ObITh
npoBeaeHa B COOTBETCTBUM C 4.4.8;

r) katanutudeckne matepuansl. ObopygoBaHue, cogepKallee MaTepuanbl, CNocobHbIE YCKOPUTL peak-
LU0 TOPEHMs, OOMKHO MPensiTCTBOBATb pacnpocTpaHeHU peakumy ropeHuss ot obopyaoBaHust B OKpyXato-
LYK MErkoBOCNNaMeHSLYICA cpeay.

Ecnn MCTOUYHMKM BOCNNaMeHeHWa He MOryT DbITh HagnexawMm obpa3omM ycTpaHeHbl Unu cyllecTByeT
BEPOATHOCTb CAMOBO3ropaHus — cM. 4.2.3.1, 4.2.3.2 n/unn 4.2.8.

4.2.4 Cuctema oTBO4A rasoB

KOHCTPYKLMM BCEX BbIXOMHbIX, MPOAYBOYHbIX, BEHTUMSLMOHHBLIX U APYTUX YCTPONCTB BLIOpOCa B TOMMMB-
HOW cucTemMe AOMXHbi COOTBETCTBOBAaThL TPeboBaHUAM, U3NOXeHHbIM B 4.2.4.1—4.2.4.4, BepoaTHble OTKa3bl
CUCTEMEI OTBOAA ra30B CrieyeT paccMaTpuBaTh B COCTABE KOHTPOMNSA HEWCMPABHOCTEN, OnMcaHHoM B 4.2.8.

4.2.4 .1 Beibpochkl ra3oB 3a npenensl TPAHCMOPTHOrO cpeacTea

KoMnoHeHThl Tonnuea B NPOAYBOYHbLIX, BEHTUMALMOHHBIX U BbLIXIOMHBLIX rasax, NpUCyTCTBYHOLLME MpU
paboTe, He JOMKHbLI CO34aBaTh OMaCHbIX YCNOBMIA. Bo3HMKaKOLWMe ONAacHOCTH BKIHOYAKT BOCNTAMEHSAEMOCTh
MINN TOKCUYHOCTb BELLECTB B MecTe BbiOpoca B OKpyXalolyl atMocdepy, a Takke BO3MOXHOCTbL AarbHer-
Lero yBenvyeHus KOHUEeHTpauuWu Bbllle OONYCTUMbIX NpedenoB npu akcnnyaTtaumm TC unum ero paboThbl B
32MKHYTOM MOMELLEHUN.

Beibpockl He06x0QUMMO KOHTPONMMPOBATL 33 CYET COYETAHWUS Pa3NUYHbIX TEXHUYECKUX PELUEHWA, eCTECTBEH-
HOWM UMW NPUHYAUTENLHON KOHBEKLMY, KATaNUTUYECKUX PEAKTOPOR (PEKOMBUHATOPOR) U ApYrux cpencTs (cM. 4.2.3).

B 30He BLIDPOCOB, a Takke B 30He paccenBaHus BeiOpocoB, Npu paboTte TC (BKMOYas 3anyck U 0CTaHOB-
Ky) COAepKaHWe ONacHbIX BELLEeCTB JOMKHO!

a) obITe HKe MOK;

6) BbiTs Hke HIB B cooTtBetcTBUM € 3.1.14.2 unu orpaHu4eHo no obbemy M NO KOHUEHTpaLUM BOOO-
poaa, a Takke Ha COOTBETCTBME NPUMNOXKEHWNIO b.

B cnyuasx, korga yxyalleHne KayecTBa KOMMOHEHTOR UITM MX HEMCMPABHOCTU, onucaHHble B 4.1.1, Mo-
ryT MPUBECTM K HecOBNIAEeHWIO BblleyKa3aHHbIX KPUTEPUEB, 3TU 3M1eMEHTbI A0MKHbE! ObiTb PacCMOTPEHb! B
COOTBETCTBMM C 4.2.8 UNn NpoOBEPEHbl Ha OTCYTCTBME ONacHOCTU B COOTBETCTBMM C NpunoxeHnem b (Bkmovas
B.2, 5.3, n b.4 B 3aBMCMMOCTI OT CUTYaLuK).

OueHka kpuTtepmeB bezonacHocTu atmocdepsl Bokpyr TC BO BpeMs ero akcnnyartauum — B COOTBET-
CTBUU C 5.2 1 npunoxeHnem B.

4.2.4.2 Beibpocsl ra3oB B naccaXuwupckuil, araxHbli 1 rpy30BOR OTCEKW.

Heobxoanmo npegoTBpallaTh BeIOPOChI TOKCUYHBIX, NErKOBOCNNaMEHSIOLWMXCA U B3PbIBOOMNACHbIX rAa30B
B Maccaxkupckue, baraxHble 1 rpy3oBble OTCEKM. DTOr0 MOKHO J0DUTBECS ¢ NOMOLLb0 DapbepoB, ecTecTBeH-
HOW WIN NPUHYOUTENbHOM KOHBEKLMMW, KaTanuTUYecknx peakTopoB (pekoMOMHaTOpoB) UNKU APYrMX CPencTs,
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onpegeneHHblx B 4.2.3. YpoBHU NErkoBoCnnamMmeHAnLWNXCA U TOKCUYHbIX ra30B BHYTPUW Naccaxupckoro, barax-
HOTO ¥ rPYy30BOT0 OTCEKOB AOMKHBI BbiTh MeHee 25 % HIB (B cootBeTcTBMM € 3.1.14.2, npumedanue 2) n MNOK,
YCTAHOBMEHHLIX FOCYAapCTBEHHBIM YNOMHOMOYEHHEIM OpraHoM ¢ ydetoM 4.1.1.

4.2.4.3 Belbpochl ra3oB B ApYyrve OTCEKU

JlerkoBocnnameHsieMble M B3pLIBOCOMACHBIE FAa3bl HE OOIMKHEI COpachIiBAaTLCA B OTCEKW MMM NMPOCTpaH-
ctBa BHYTpM TC , B KOTOPLIX HaxoaMTcst 06opyaoBaHue, He NpeaHasHavYeHHoe 1A NerkoBoCnnaMeHs LW MXCS
30H. 370 cregyeT OCyLWecTBNsATbL C NOMOLbI GapbepoB, eCTECTBEHHOW UNN MPUHYOUTENbHOW BEHTUNSALMM,
KatanMTUYecknx peakTopoB (pekoMBMHATOPOB) UMK OPYrMX CPEACTB, Kak onpegeneHo B 4.2.3.

4.2.4.4 BeigeneHve Bogopoda U3 TATOBbIX akKyMYyIaTOPOB

KoHcTpykuma TC gomkHa UCKNYaTh BO3MOXHOCTE BbIBpOCa ONacHbIX ra3oB CBEPX OFPaHUYEHWIA, ycTa-
HoBMeHHbIX B 4.2.4.1—4.2.4.3, n cooTBeTCTBOBaTbL Mepam 6e3onacHoCTU, onpegeneHHbiM B 4.2.3.

4.2.5 BbiGpochkl U3 cUCTEM XpaHeHWA BoAOpoAa U YCTPOMCTB copoca AaBneHus

CucTeMbl XpaHeHWsi Bogopoaa MOryT BblAenaTb BOAOPOA B pesynbTare aBapuv UK HEWCNpPaBHOCTM.
Beibpockl npw cpabateiBaHm YCL gonkHbl BbiIBOAUTLCA 3a npegensl TC. Kpome Toro, ecnmn cuctema xpaHe-
HWA BOOOPOAA PacrorioXeHa B MaccaxMpckom, HaraxHOM MU rpy3oBOM OTCEKe, BCe ApYrve BbIGpoChl Unu
noTeHUManbHele BEIOPOCHl N3 CUCTEMbI XpaHEHWS BOAOPOAa HEODXOQUMMO HaNpaenATeL 3a Npedensl 3TUX OT-
cekoB. HanpaBneHve noTokoB cbpoca BoAopoaa OOMKHO CBOAUTE K MUHMMYMY BO3AENCTBME Ha niogen (kak
BHYTPW, Tak ¥ cHapyxu TC) unu pacnpocTtpaHeHue onacHocTen BHYyTpu TC unu oKpyxatolen ero cpeasbl.
YKasaHus K NPOEKTUPOBaHWIO CUCTEM XpaHeHus Bogopoga, YCI 1M BEHTUNALUMOHHBLIX CUCTEM NPUBEOEHbI B
npunoxexHun I,

4.2.6 3anpaBKa TONMUBOM

3anpaBoyHbIf HUMNEeNb AomkeH BbiTe pacnonoxeH Ha TC Takum obpas3om, YTODbI BO3MOXKHbBIE YTEYKM
npw 3anpaeke OTBOAWMNUCE HENMOCPEACTBEHHO 3a npedens! TC, He nonagas B NaccaXXWpCKuiA canoH, baraxHoe
oTAeneHwe unu 4pyroe BHyTpeHHee npocTpaHcTBo TC. 3anpaBoyHbIA HUNMENb 3anpelleHo pasMellatb B
MecTax, KOTopble ¢ HONbLIOW BEPOSITHOCTLIO MOMYT BbiTh NOBPEXOEHbL! NPU aBapusax, HAaNpUMep B 3HEProno-
rnowaroLmnx anemeHTax TC.

3anpaBoYHbLIN HAMMENbL cneayeT 3alMiaTte OT MPOHUKHOBEHUSA TPA3M W Briaru, a ynnoTHAKLWKUE NoBepX-
HOCTM 3anpaBOYHOr0 HUMMNEeNsA OOMKHbI ObITh 3aLMLLEHb! ABEPLEN, KPbILLKOW UMK 3armyLUKON.

Mpy noOknYeHWM 3anpaBoOYHbIA HUMMENb AOMKEH BbiTh COEOMHEH C 3MeKTponpoBoAHbIM Wwaccu TC.
amepeHHOe aneKkTpudeckoe ConpoTUBMEHUe JOMKHO BbiTh He Bonee 1,000 Om.

3anpaBoYHbIA HMNMNENb HeoBXoAUMO 3allMaTe OT HEMOMAAoK M BpaleHus (Hanpumep, ¢ NOMOLLbH
BroKMpPOBKW BO BCeX HanpasneHusix) U 3akpennaTe Ha TC Takum obpazom, 4TOObl UCKMIOYMTL BO3MOMXHbIE
ownbkn npu akcnnyatauum (cm. FTOCT P 70680).

TC Takke OOMKHO UMETL 3alMUTHEIE YHKLMK, oBecnednBaroLLMe BLINONHEHUEe ogHoro (unu oboux) n3a
cnepyrLmnx YCroBUiA:

- TC He MOXeT HayaTb ABWXKEeHWe, NoKa 3anpaBoYHas MydTa NnogcoegMHeHa K 3anpaBo4HOMY HUMMENo;

- 3anpaBOYHbLIA HUMNENb OOMKeH DbiTb YCTaHOBMEH W 3akpenseH Tak, 4Tobbl NpefoTBpaTUTe paspbiB
3anpaBOoYHON NIMHUK MM coeauHeHUn BHyTpu TC B cny4ae ero Bele3da ¢ MecTa, Mpu 3T0M pa3pbiBHas mydTa
npegHaszHaJyeHa aons oTAeneHWs 3anpaBoYHOrO LUNaHra Ha 3anpaBoyvHOoN cTaHumMu (cMm. npunoxeHue ).

Heobxogumo yumThiBaTh nonoxenusa 4.7 n 5.1 ana tpeboBaHuii K MapkupoBke 6830MacHOCTU U pyKOBOL-
cTea no 6e3onacHOCTK NpY 3anpaeke TOMNMWBOM COOTBETCTBEHHO.

4.2.7 OTkauka Tonnmea

HomxHel 6bITe paspaboTaHbl cpeacTBa Ansa yaaneHus Tonnmea u3 TCT3 gnsa TeXHUHECKOro, mocrneaea-
PUAHOTO 0OCNYXMBAHMA W OPYIMX Lene (cMm. pasgen 6 u 7.2).

4.2.8 KOHTponb TONNMUBHOW CUCTEMbI

MoTeHUWansHblE HEMCNPABHOCTUN OLIEHUBAKT B cooTBeTcTBMM C 4.1.1. HencnpaBsHocTu, npuBoasiimne K
noTeHUMWansHON onacHoOCTuY, crneayeT paccMaTtpuBaTth U YyCTPaHAaTh ¢ npuMeHeHuem 4.1.1.4 n 4.6.

4.2.8.1 HencnpaBHOCTHK, COnpoBOXJatoLlmMeca BbIOpocoM Tonnuea

BeiOpoc Tonnuea B pesynkrate HemcnpaBHOCTU MOXET NPUBOAUTE K 00pazoBaHuio NoTeHUMansHo Boc-
nnameHsoLercsa cpefbl. MeTogbl 0ObHapyXeHWs1 TakX HeMCcnpaBHOCTEN MOryT BKIIOYaTb NpsiMble uamepe-
HWA KOHLEeHTpauuy Boaopoaa, M3MepeHUs pacxoaa unu AaBneHus B CUCTEME.

4.2.8.2 Ownbka oTKNoYeHUs nogadun Tonnuea

OBHapyxeHWe HemcrnpaBHOCTK MpW NPOLEAYPE OTKMIOYEHWA Noga4y TONNNMBa — B COOTBETCTBMM C4.2.2.

4.2.8.3 Cboi npouecca

Moa cboem npoLecca NogpasymeBatoT NpeBbILeHne HOpManbHbIX paboynx 3Ha4YeHUin NapaMeTpoB KOM-
NMOHEHTa UMK CUCTEMbI, TAKKMX KaK JaBneHWe, TeMnepartypa U gpyrue.
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4.2.8.4 HencnpaBHOCTb BEHTUNALMN
[MoTepsa N ymeHbLLeHMe NOTOKa BO3ayxa, NpegHa3Ha4YeHHOoro AN ynpaBneHusa noTeHunanbHo onac-
HOWN cpenon B coOTBETCTBMU C 4.2.3.2.

4.3 Be3onacHOCTb CUCTEMbI TOMSMBHLIX 3TEMEHTOB

Cuctema TONNUBHLIX 31IEMEHTOB NpedcTaBnsieT coboW aNeKTPOXUMUYECKUIA TeHepaTop ToKa U paznuy-
Hble BCrioMoraTensHble CUCTEMbI, KOTOPbIE, MPWU OTCYTCTBUM OOMKHOIO KOHTPOMS, MOTyT NOABEpPrHyTL nacca-
KUPOB pALYy ONacHOCTeR (HanpumMep, NOPaXeHUD 3ANeKTPUYECKUM TOKOM, yTeUKe TOMMMea).

4.3.1 KoHCTpYyKUUSA CUCTEMBI TOMMUBHbLIX 3NIEMEHTOR

FOCT P 70680 cnegyeT ucnons3oBaTe AN pa3paboTkM NOACUCTEM, COAEpPXallux BOOOPOS, a Takke
PYKOBOACTBOBaTHLCH 4.2 Ans MHTErpaunm atux nogeuctem B TC. MNogcuctembl, UCNONb3YIOLWLME 3NEKTpUYeckme
KOMTMOHEHTLI, JOMXHbl OblTb CNPOEKTUPOBaHLI Mo 4.4,

4.3.2 KoHcTpyKuua GaTapen TONMMBHbLIX 35IEMEHTOB

Bartapeto TONAMBHbBIX 3NEMEHTOB HEOBX0ANMO MPOEKTUPOBaTh C Y4ETOM HEeAONYLEeHWs yTedek paboymnx
rasoB M XUOKOCTEW, HEKOHTPOMUPYEMOrO MOBLILEHUS WINU MOHWXKEHUA OaBneHua pabouux cpel, KOHTakTa
YeroBeKa C TOKOBeayLW MMM aneMeHTaM CUCTEMBl U BO3MOXHOCTU KOPOTKOMO 3aMblKaHWUSA.

Ecnn Bo Bpems akcnnyaTtauuun u3 batapeu TOMMUBHLIX 3NIEMEHTOB MOXET BO3HUKHYTb YTEYKA XWUOKO-
CTEl UMW ra3oeB 13-3a HEUMCNPaBHOCTW UMK M3HOCA KOMMOHEHTOB CUCTEMbI, HE0BX0AMMO OLEHUTL U YCTPaHUTb
noTeHUManksHble NOCNeacTBUSA 3TUX yTedek B cooTBeTcTBUM ¢ 4.1.1, 4.2.8, 4.6, 5.1 n 5.2. NogobHble yTeukn
BKITHOYAHOT, MOMKMMO MPOYEro, BHYTPEHHWUIA MepeHoC TUna «TONMBO—OXNaX4atoLLas XMAKOCTb», CMOCOOHbIR
NMPUBECTU K MOABIIEHMIO BOOOPO4A BHYTPU CUCTEMbI OXNaXKAEHUA U €0 BbIXOLY B BO3OYX, YTO MOXET NPUBECTH
K BbIDpOCY NoTeHuuansHO BOCMIaMeHSIWMXCsl cMeceil Bo BpeMs paboTel (cM. 4.2.4.1 ona MeTO00B OLEHKN
HOpManbHbIX razoobpasHbix Beibpocos BHe TC).

4.3.3 3awmTa OT NopaXXeHUs INEeKTPUYECKUM TOKOM BbICOKOIO HaNpshKeHUn

Heobxognmo, 4tobbl cMcTEMAa TONMMBHBLIX 3NTEMEHTOB COOTBETCTBOBaNAa TpeboeBaHMam no anektpobeso-
nacHoCTK, onpegeneHHsimM B 4.4.3.

4.3.4 YCTOMYMBOCTb K BLICOKOMY HarnpsiKeHUH

[Mpwn npoBepke KOHCTPYKUWMKW Kaxaas BbICOKOBOMLTHAsA cUCTeMa AOMmKHAa AeMOHCTPUMpOBaTh OOCTaTOoM-
HYI OM3MEKTPUYECKYH MPOYHOCTb, HE JonycKawwyo Nnpobos AUM3ANeKTpuKa u UCKPeHUsl nocne NpunoxeHus
HanpsKeHWs B COOTBETCTBUM C 4.4.4. Briok(1) TONMMBHbBIX 31EMEHTOB W Apyroe obopyaoBaHWe/KOHTYPEI, KOTO-
pble MOryT ObITb MOBPEXAEHbI B X04e NOA0OHbLIX UCMbITaHWA, MOTYT ObiTb OTCOEAMHEHBI.

4.3.5 MOHUTOPUHI CUCTEMbI TONJIMBHbLIX 3MIEMEHTOB U OTXOAALWMX ra3os

MNpuBeOeHHbIe HUXKe NoTeHUnanbHble HEUCNPaBHOCTU AOMKHbI BbiTh OLUEHEHbl B cooTBeTCTBUK ¢ 4.1.1.
Crnyyan npeBbllleHWid npefenoB 6e3onacHOn akcnnyaTauuu cnefyeT paccMaTpuBaTb C MCMOMNb30BaHUEM
41.1.4n46.

4.3.5.1 HencnpaBHocTk B paboTe Gnoka TONMMBHbBIX 3N1EMEHTOB

Bbixoa 3a npegensHO AoNYCTUMbIE 3HAYEHWA TeMnepaTypbl, 4aBAeHUsa U pacxoga MoryT NpUBECTH K OT-
Kazam BHYTPEHHUX UIU BHELLIHUX KOMIMOHEHTOB W BMOCNEACTBUW NOABEPTHYTEL NepcoHarn onacHoCTH.

4.3.5.2 HapyweHue nzonauum — cm. 4.4.9.1

4.3.5.3 ToHWXKEeHHOe HanpsKeHue

Huzkoe HanpsxkeHWe baTtapen TONNUBHbLIX 3NEMEHTOB UKW OTAENbHbIX €€ 3NeMEeHTOB MOXET NPUBECTU K
OTKa3y BHYTPEHHWX UKW BHELLHWX KOMMNOHEHTOB WU BNOCNeACTBUX NOABEPrHyTh NepcoHan onacHOCTU.

4.3.5.4 MNeperpy3ska no Toky

Toku, npesblWakle HOMUHAaNbHbIE 3HAa4YeHWA, MOTYT MPUBECTU K OTKa3y BHYTPEHHUX UMW BHELUHUX
KOMMOHEHTOB 1 BNOCNEACTBMUM NOABEPrHYTh NepcoHan onacHoCTH.

4.4 Be30nNacHOCTbL 3NMEKTPUYECKON CUCTEMBbI

Llenbio MpoeKTMpoBaHWA 3NEKTPUYECKON CUCTeMbl M e MOHWUTOPWHra HABMSEeTCA NpegoTBpalleHune
TpaBM nepcoHana v HernpegHaMepeHHbIX 3aMbIKaHWI, KOTopble MOTYT NPUBECTU K 06pa3oBaHUI0 MCTOYHUKA
BOCMIaMEHEHWS UMW HAHECTU yuepd.

4.4.1 Kabenu BbICOKOro HanpsaxeHUsA

Kabenv 1 pasbembl BEICOKOrO HaNpskeHUs cnedyeT oKpalluBaThk B OpaHKeBbli LBET B COOTBETCTBUM C
[11(n. 5.1.1.5.3).

4.4.2 PazbeMbl BbICOKOro HanpsikeHus

PaabemMbl ANs BbICOKOBOMLTHbLIX KOMMOHEHTOB A0MKHbBI COOTBETCTBOBATL METOAAM MCMbLITAHUIA N 0BLWUM
TpeboBaHUAM K xapakTepucTukam, yctaHosneHHbim B FTOCT P 52230—2004 (kpome 4.15.1 (Tabnuua 2)).
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4.4.3 3awmTa oT NOpPaXXeHWUA 3NEeKTPUYECKUM TOKOM BbICOKOIO HanpsXeHus

OnekTpuyeckas cucteMa BbICOKOro HanpskeHusa B TC gomkHa 6biTb 3aLyuileHa TakumM obpasom, 4Tobbl
CBECTM K MMHMMYMY OMACHOCTb, CBSAI3aHHYK C KOHTAKTOM MHAER C 3NeKTpUYeckuMu npoeogamu. JonomnHu-
TenbHasa MHopMauua npueeneHa B NnpunoxeHun E.

BazoBylo 2allUTy OT MOpaXeHWUs ANeKTpUYecKMM TOKOM Heobxoaumo obecnevumBaTh B Be3aBapuiiHOM
pexume B Te4eHue Bcero cpoka cnyxbbl TC, B TOM YMCne C NOMOLLBK OCHOBHOM U30MALWK WKWK OrpaxaeHui
(TakMx Kak KOXyxM, KpbILLKKW, OrpakaeHust), KOTopble AOMKHbI:

- UCKMNDYaTh JOCTYN K TOKOBeAyLWUM YacTam 6e3 Mcnonb30BaHnsa MHCTPYMEHTOB;

- 3alluMLaThL OT NPSAMOr0 KOHTaKTa € YacTsAMU, HaXo4AWKUMUCS MO HanpsxeHueM, obecrneyns cOOTBET-
cTeytowyo 3awmnty IPXXB, IPXXC unun IPXXD.

BblpaBH/BaHWE MOTEHLMANOB BCEX OTKPLITLIX TOKOMPOBOASALLMX YacTel AOMKHO ObiTh obecnevyeHo ny-
TeM NPUCOEUHEHNA 3TUX YACcTel K aNeKTponpoBoasaLlemMy waccu B cootseTcTeum ¢ 4.4.8.1.

ConpoTueneHve U3onsaumm mexay noboi 3 WKH BbICOKOTO HAMPSKEHWSA W 3NEeKTPONpPOBOASILLMM LLACCH
LOMKHO COOTBETCTBOBaThL TpeboBaHuaM, onpegeneHHbiM B 4.4.3.1 1 npuBegeHHbiM B Tabnuue 1.

LononHuTtensHble Mepbl, onpeaeneHHble B 4.4.3.1 1 npuBedeHHsle B Tabnuue 1, Takke Heobxogumo
peanu3oBbiBaTb ANsA obecrnevyeHuss 3alinTbl OT MOPAXKEHWUS 3MEKTPUYECKUM TOKOM B YCMNOBWSIX €OMHUYHON
HEeWCnpaBHOCTU. 3TU AONOMHUTENbHEIE MEPLI YYUTLIBAKOT BKNaa Y-KOHOEHCATOPOR B YBEMNUYEHUEe ToKa, Npo-
XOAsILLEro Yepes Teno 4Yyenoseka npu NPUKOCHOBEHWWN K SMEKTPUYECKON WKnHe. TpeboBaHus pasnuyalrTcs B
3aBMCMMOCTW OT TWMa TOKa, MPOXOASALLEro Yepea TeNo YenoBeka, BO3HUKAKLWEro Npy NPUKOCHOBEHWUM K 3rek-
TPWUYECKON LWMHE, NOITOMY NPW 3aLuuTe OT NOPaKeHUs 3NEeKTPUHEeCKMM TOKOM Heobxooumo oueHmBaTtb pabo-
ynMe yCroBUA U KOHKPETHLIE CUTYaLUN.

B kadecTBe anbTepHaTUBLl Mepam, ykasaHHbIM B 4.4.3.1 1 4.4.3.2, KOHTpMepbI, yKa3aHHble B 4.4.3.3,
MOryT BbITb UCMOMb30BaHbI AMS AeaKTUBALUK WKWHBI B HEpabouynx COCTOAHUAX UMM NPU PEMOHTE.

Tatnuua 1— TpeﬁOBaHMH K M30nAaUnm npu UCnonb3oBaHUM pa3nnyHblX TUMNOB BbICOKOBONBTHBIX CUCTEM

ConpoTtueneHue [ononHUTENLHBIE MEPLI NO 3aLUMTE OT NOPaXKEHUA NEKTPUYECKUM
usonauMK ana TOKOM B YCMNOBWAX €QUHUYHOrO oTkasa B 4.4.3.1—4.4.3.2
Trn cucTeMbl BbICOKOTO HanpsxeHnsa «I'IJ'IaBaK}LLlBl;I» B B
C”?‘:"g‘.’; e KOHTaKTiZ‘: T\Eg)ﬁMeHHbm KOHTAKTHBIil NOCTOAHHBIA ToK, DC?)
Cuctembl noctoaHHoro Toka, DC | = 100 Om/B OHeprusa Y-koHgeHcaTopos o 0,2 Ox3)
MMM 3allyMTa  CUCTEMBI  MOCTOAHHOMO
Toka no 4.4.3.2
Cuctembl nepemerHoro Toka, AC | = 500 Om/B KoHTakTHbIi Tok MeHee | OHeprus Y-konaeHcatopos o 0,2 O3 4)
5 MA (mc) WUNu 3almta CUCTEMbl NEepemMeHHoro
unu 3awuTta cucTembl |Toka no 4.4.3.2
NepeMeHHOro Toka Mo
4432
CucTtembl nepeMeHHoro 1 nocto- | = 500 Om/B KoHTakTHbIi Tok < 5 MA | OHeprus Y-kongencatopos ao 0,2 Ix3)
SIHHOMO TOKa C KOHOYKTUBHBIM CO- (mc) UMK 3aLL1Ta CUCTEMbI MOCTOSAHHOIO UMK
eouHeHneM WNK 3almTa CWUCTEMbl |nepemeHHoro Toka no 4.4.3.2
} nepeMeHHoro Toka Mo
BapwuaHT 1: Cuctema c Tokonpo- 4432
BOOALLMM MOAKMTHYEHUEM COOT-
BeTcTByeT TpeboeaHuaM cucrte-
Mbl NEPEMEHHOI0 TOoKa
Bapuwant 2: [ononHutensHas | = 100 Om/B 3awmta cuctemsl ne- [3DHeprusa Y-koHaeHcaTopos Ao 0,2 Ox3)
sawmTa AC PEMEHHONO TOKa MO | WKW 3awMTa CUCTEMbI MOCTOAHHOTO WK
4.4.3.2 nepemeHHoro Toka no 4.4.3.2

1) BoapeicTare NepeMeHHOro Toka MOXET NPOU30IATH MPW NPUKOCHOBEHWM K paBoTaloLLel LWKHE NepeMeHHOro Toka.

2) BoageicTBIE MOCTOAHHOMO TOKA MOMET MPOW3ONTA MPU MPUKOCHOBEHUN K 3MEKTPUYECKOI LMHE MOCTOSHHOMO
TOKa WK NPWKOCHOBEHWW K 3NEKTPMYECKON LUMHE B CUCTEME NEPEMEHHOMO TOKA, KOrga cucTema 3apshkaeTcs, HO He
reHepMpyeT MOLLHOCTL MePEMEHHOIO ToKa (HanpuMep, He NepPekn4asTcs).

3) CM. [2] ans nonyYeHna MHGopMaLIMKM 0 METOAOMOMMK pacyeTa obLleil 3Hepriu, XpaHsLLelics B Y-koHaeHcaTopax
CcUCTEMBI.

4) Y-koHaeHcaTopbl 0BbIMHO HE UCMOMB3YIOT B LEMAX NEPEMEHHOr0 TOKa, NOAKMIOYEHHBIX K aNeKTPOABMraTensm.
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4.4.3.1 BbicokoBONbTHAsA U3onauusa

TpeboBaHuWsa K CONPOTUBMAEHUIO U30MALMN, a TAKXKe K eMKOCTU Y-KoHaeHcaTopos npuBeaeHbi B 4.4.3.1.1—
4.4.3.1.3. B kayecTBe ansTepHaTUBLI 3TUM TpeboBaHUAM MOryT ObITb MPMMEHEHB! 3aLLUTHbIE Mepbl, onpege-
neHHble B 4.4.3.2, unun Mepbl MO OTKITHYEHWD 3NeKTPUYecKux WinH no 4.4.3.3.

4.4.3.1.1 CucteMbl NOCTOSHHOIO TOKA BbICOKOTO HaMNpsXKeHus

ConpoTueneHne U3onauum npu namepeHmnn ot nboi WKHLI MOCTOAHHOMO TOKa 4O LWACCK AOMKHO ObiTh
He meHee 100 Om/B.

OHeprus, 3anaceHHas B Y-KOHOQeHcaTopax, ecnv TakoBble uMetoTcs, — He bonee 0,2 [Ix. B kavyecTse anb-
TEPHAaTMBLI B CMCTEMAax NMOCTOSHHOMO TOKa MOTyT DObiTh peanv3oBaHbl 3allUTHbIE Mephbl, yka3aHHble B 4.4.3.2.

4.4.3.1.2 CucteMbl NepeMeHHOro ToKa BbICOKOTO HanpsKeHus

ConpoTuBneHne N3onauum npyu MaMepeHn oT nboi WWHLI NepemMeHHOro Toka A0 Waccy A0MKHO ObiTh
He meHee 500 Om/B.

TOK NpY M3MepeHMM OT LWNHBI MEPEMEHHOrO ToKa A0 waccku — He Bonee 5 mA. KpoMe Toro, aHeprus, 3a-
naceHHas B Y-koHAeHcaTopax, ecrnv TakoBble UMeTCs, AomkHa beiTe He Bonee 0,2 [x. B kayecTBe ankrep-
HaTMBbI (0gHOMY UNK 0Boum TpeboBaHUAM) K CUCTEME NEPEMEHHOIO TOKA MOTYT BbITh MPUMEHEHBI 3aLUUTHbIE
Mepbl, onpefenexdHbie B 4.4.3.2.

W3mepuTenbHbiil npubop, npegctaeneHHbln B FTOCT IEC 60950-1 (pucyHok D.1), gomkeH ObiTb MCMNONb-
30BaH 45151 U3MepPEeHWs KOHTaKTHOro Toka. OgHy Knemmy npubopa NogKMoYatT K LUMHE NepeMeHHOro TOKa Bbi-
COKOTO HanpskeHus, a pyryt — K TOKONpoBoAsLemMy Wwaccun. HanpsekeHne U2 namepstoT Bo Bpemsi paboThbl
cuctemMbl. KOHTaKTHbIA ToK onpedenstoT kak U2/500.

4.4.3.1.3 BbICOKOBOINLTHBIE CUCTEMbI NOCTOAHHOMO M NEPEMEHHOI0 TOKa C KOHOAYKTUBHOW CBA3bI0

Onsa cnyyas, korga B nepemeHHom Toke AC cucTembl NpuCyTCTBYET NOCTOsiHHAas cocTaenswowaa DC, He-
obxoavmMo cobnaate 04HO U3 OBYX CNeayHLUX YCNOBWIA, COOTBETCTRYOLWMX TpebosaHuam 4.4.3.1.1 1 4.4.3.1.2:

a) ConpOTUBMNEHWE M3ONALUKN O0MKHO BbiTh He MeHee 500 Om/B gns komBuHMpoBaHHOW uenu. KoH-
TaKTHbIA TOK NP M3MEPEHUKN OT LUKMHbLI NEPEMEHHONO TOKa K 3MeKTPONPOBOAALLEMY LIACCH O0MKeH BbiTh He
tonee 5 MA. B kavyecTBe anbTepHaTUBLl K CUCTEME NEepeMeHHOro Toka MoryT BeiTk MpUMEHeHb! 3alMTHbIE
Mepebl, ykasaHHble B 4.4.3.2. BHeprug, 3anaceHHas B Y-KOHAeHcaTopax, ecnv TakoBble umetloTcs, — He Bornee
0,2 [, unun JomkHel ObITb peanu3oBaHbl Mepbl 3aLUKThI, yKa3aHHble B 4.4.3.2, B cucTemMax Kak NoCTOSIHHOIO,
Tak U NepeMeHHOro ToKa;

6) conpoTuBneHve uzonauum — He meHee 100 Om/B ons KOMBUMHMPOBAHHOW LIENW, a Mepbl 3aLUNThI,
yKkasaHHble B 4.4.3.2, nomkHbl 6bITh peann3oBaHbl B CUCTEME MOCTOSIHHOro Toka DC, B foNoNHeHWe K cUcTeMeE
nepemMmeHHoro Toka AC. QHeprus, 3anaceHHasn B Y-KOHAeHcaTopax, ecriv TakoBble MMeloTes, A0MKHA ObiTb He
ftonee 0,2 [x. B ka4yecTBe anbTepHaTMBLI 3allUTHbIEe Mepbl No 4.4.3.2 cnegyeT peanu3oBbIBaTb B CUCTEME
noctosaHHoro Toka DC (B gononHeHue k cucteme nepemeHHoro Toka AC).

4.4.3.2 3neKkTpo3alUTHbIE OTPaX4eHus

[inga 3awunTel OT cO0OEB 3NEKTPO3ALLUNTHBIE OrpaXaAeHUs OOMKHbI AONONHATE YCMNOBUSA, YyKa3aHHble B 4.4.3,
u obecneymBaTbh JOCTATOUHYID MEXaHUYECKYH/U3NYECKY D NPOYHOCTE U YCTOMYMBOCTE K HEUCMPABHOCTAM.

Huxe npuBedeHbl NPUMepPbLI 3NMEKTPO3aLLUTHBIX OrpaXKaeHUn ANs 3alUTel OT NOBPEXAEHWIA:

a) nobaBneHne oQHOIO UIMM HECKOMbKUX CIMOEB M30MALWMYM UNNKU OrpaskaeHUA (BKNOYas pasnuyHble Ko-
KYXW, MOKPbITUS U OBLWKMBKK), €CNM COYETAHME OCHOBHbLIX Mep, yKas3aHHbiX B 4.4.3, 1 JONONHUTENbHbIX Mep
obecneunBaeT OOCTATOYHY MEXAHUYECKYHO MPOYHOCTb M YCTOMYMBOCTL ANA obecnevyeHns 3awnTbl OT npes-
nonaraemMbiX HEUCMNPABHOCTEN BO BpeMs akcnnyaTtaumm TC.

MpumevaHune — BmecTo ABOMHOW UMK YCUMEHHOW M30NALMK 3TO NO3BOMAET UCMOMb30BATb HECKOMNBKO CrOEB
OCHOBHOW U30MALMK Kak Ana 6a30BoW, Tak U ANA OOMOMHUTENbLHOW 3alUMThl, €Crv OCHOBHAaA usonAuma obnagaet Heob-
XOOWMOW MEXaHW4eCcKOoN NPOYHOCTLI0 M M3HOCOCTOMKOCTbIO. KOHKPETHLIMU NMpUMEepamMmn BO3MOXHbIX NOAX0A0B AN A0CTK-
XeHua TpebyeMol 3aluThl ABMATCA UCNOoMb3oBaHne ABYX Unu Bonee cnoes TBepAblX M30NATOPOB UMK Kabenenposoaa
Ans 3aLLMTbl OCHOBHOWN U30MALMK;

6) ABOMHAA WK ycuIneHHas M3onAuMsi ¢ 4OCTaTOMHOW MEXaHWYEeCKOW MPOYHOCTBIO W AONTOBEYHOCThI,
4T10Obl 0DecneYnTL NpegnonaraeMyto 3amTy OT HEMCNpPaBHOCTEN B TeHeHWe BCero cpoka crnyxobel TC;

B) pa3nuyHble bapbepbl (HAaNpUMeEp, KOXKYXW akKkyMynsaTopHbIX 6aTapeil, TONNMBHbIX 3NEMEHTOB U ABU-
ratens, kopnycbl BrokoB ynpaBneHusa NMTaHWEM, PasbeMOB U T. [1.) C MEXaHWYECKON NPOYHOCTbLI0 1 A0NroBeY-
HOCTBIO, JOCTaTOMHLIMM Ans obecnedeHus npegnonaraemMon 3aluTbl OT HEUCNPaBHOCTER B Te4eHWe BCEro
cpoka cnyx6bl TC, B TOM 4YMcrie 0QHOBPEMEHHO B KA4eCTBE OCHOBHOW M AOMNOMHUTENbHOM 3aLLUNThI.

4.4.3.3 ObecTounBaHUe BbICOKOBOMbBTHLIX Lienemn

HekoTopble cobbeitua (BeikntoyeHue kniova TC, aBapus) Unu HewcnpaBHOCTUW, onpedeneHHble B 4.4.9,
MOTYT MPUBECTM K 0BECTOUMBAHMIO Lienei BEICOKOro HanpseKeHns (Mnu ux 4acrei).
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UTobbl anekTpuyeckas Lenb cHMTanack HeonacHoW, JOMKEH BbINMONHATLCA OAWH U3 CRegyoWwmnx KpuTepues:

- HanpseHne Ha Bcex LUMHAaX NepeMeHHoro Toka — mMeHblie 30 B nepemMeHHOro Toka, a HanpsiKeHue
Ha Bcex LWKMHaX NOCTOSAHHOIO TOKa — MeHblie 60 B NOoCTOAHHOIO TOKa;

- CyMMapHas 3Heprus Toka Ha BCEeX BbICOKOBOMLTHLIX LWIMHAX cocTaenseT He Gonee 0,2 k. Pacuet
SHEePruu LWWHBI JOMKEH YUYUThIBATL EMKOCTM BCeX X- U Y-KOHOEHCATOPOR, NOAKMIOYEHHEIX K KOHKPETHON LUKNHE,
Mo OTHOLLEHWIO K anekTponposogswemy waccu TC.

4.4.4 CnocoBbHOCTL BblOepXXUBaTh BbICOKOE HaNpsKeHue

Heobxoaumo, 4Tobbl Kaxaas BbICOKOBOMLTHAA CUCTEMA OEMOHCTPMPOBana AOCTaTOYHY OU3NeKTpu-
YecKyt MPOYHOCTbL, HE AOMYCKAOLWY NpU3HaKkoB Npobos OWanekTpuka MMM UCKPeHWUs nocne MpunoXeHus
HanpskeHusi. OCHOBHOE BHMMAaHUWE B XO4e WCMbITAHWMIA YOEenaT NOATBEePXOEeHU TOro, YTO XKryThl, LWWHbI M
COEOWHWUTENW MMEKT LOCTaToYHbIW 3anac Ans paboTsl NpU BbICOKOM HampsikeHWW. YCTaHOBMEHWEe WUChbiTa-
TenbHbIX HANPSKEHWA 1 NpoBeAeHNe UCMbITAHUA — B COOTBETCTBMU C npunoxeHnem E. Cuctema TonNnmBHbIX
anemeHToB (cM. 4.3.4) 1 gpyroe obopynoBaHue/Lenn, NoBpeXaeHHbIe NPW UCNbITaHWsAX cBopok, MoryT GbiTh
OTCOEUHEHBI.

4.4.5 locTtyn K geTanaM nop HanpsxeHnem

Ha kpbllwkax, npefHazHayeHHbIX Ona npeaoTBpalleHns OocTyna K AeTanam nog HanpsikeHuem, onac-
HbIM 719 300POBLS, CriedyeT npeaycMaTpueaTs OroKMpoBOYHOE coeauHeHMe, CnelnanbHbIA Kpenex unu apy-
rme cpepctea bnokupoBkM. Ecnn B uensix 6e30nacHOCTH NCMONb3YOT KOHTYP DNOKMPOBKW OMACHOMO Hanpsixke-
Hus HVIL, To nogobHble cpeacTsa BroKMPoBKN MOTYT ObiTb B HEMO BKMKYEHbI.

4.4.6 MapkupoBKa

BbiCOKOBOMETHOE 0D0PYAOBaAHUE UMK OTCEKWU, COAepXKallne BbICOKOBOMETHOE 0bopyaoBaHWE, OOMKHEI
BbITe 0603HadeHbl cumBorniom W08 «OnacHOCTb NopakeHWs 3rNeKTPUYEcKUM TOKOM», NMPUBEAEHHBIM Ha pu-
cyHke 2, B cootBetcTBum ¢ TOCT 12.4.026.

PucyHok 2 — 3Hak W08 no NOCT 12.4.026 — 2015

4.4.7 3awumTa oT Neperpy3ku No ToKy

PekomeHaauum no npefoxpaHeHnto U 3almMTe oT NepPerpysky no Toky — cM. [3].

4.4.8 3azemneHue

KoMnoHeHTbl 1 cucTteMbl TC OOmKkHbI ObITh Haanexawym obpa3om 3a3emneHbl, Kak onpedeneHo B
4.4.8.1—4.4.8.2, yTobbl NpeoTBpPaTUTL HaKOMMeHWe UMM BO3HUKHOBEHMWE Pa3HOCTM MOTEeHLWarnoB, KoTopoe
MOXKET NPUBECTU K ONacHOMY COBLITUIO.

4.4.8.1 3azemneHne BLICOKOBOMLTHOW 3MEKTPUYECKON CUCTEMBI ANA 3alLUThLl OT NOPaXKEHUsA 3MeKTpu-
YECKMM TOKOM

Bce oTKpbIThle TOKOMPOBOASALLME AeTanu, BKIoYas Neperopoikn U KOXyXu aneKTpuyeckmx CUCTEM Bbl-
COKOro HanpshKeHusi, HeobXxoaMMo COedMHATL C ANEeKTPONMPOBOAHLIM LWACCK Takum ob6pasoM, YTobbl conpo-
TUBNEHWE MeX Oy OTKPbITON MPOBOASLLEN YACTbIO M ANeKTPonpoBoAHbIM Wacck Obiio meHee 0,1 Om npu npo-
TekaHun Toka He meHee 0,2 A. 310 TpeboBaHMe CYMTAIOT BLINOMHEHHbLIM, ECNW 3a3eMNAKLWEe COeguHEHUE
BbIMOMHEHO CBApKOW U CBAPHOW LLOB NPOKOHTPONMPOBAH HEPA3pYLLAKLWLWM METOLOM KOHTPOIS.

4.4.8.2 3awmuTa oT BOCNNaMEHEHUSA FTOPHYUX Fa30B

Mepbl, onpegeneHHble B 4.4.8.2.1—4.4.8.2.3, Heobxoaumbl Ans npeaoTBpalleHus BoCcnnaMeHeHus ra-
3000pa3Horo Bogopoda, cnocobHoro npocadnBaTtbes M3 TC MMM 3anpaBOYHOM CTAHLUMW/KONOHKM BO BpeMs
3anpaBKu TONMAWBOM.

4.4.8.2.1 3azemneHne TONAMBHON CUCTEMbI TPAHCMOPTHOrO cpeacTea

ONeKTpONpPOBOAHLIE YaCTH 3anNpaBOYHON CUCTEMBI U KOMMOHEHTLI, B KOTOPbIX MOTYT CKannuBaThCs No-
TEHUMAaNbLHO BOCNNaMeHSALMWecs napbl, AOMKHbI MMETb 3MEKTPUYECKOE COeqMHEHME C 3MEKTPONPOBOASALLNM
waccu TC.
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4.4.8.2.2 3awmnTa oT cTaTU4ECKMUX pas3paaoB B canoHe TPaHCNopTHOro cpeacTea

[na BHYyTpeHHWX KOMMOHEHTOB criegyeT BbibvpaTe MaTepuarbl, He Bbi3biBaloLLME CTAaTUYECKUX Pa3psgoB.

4.4.8.2.3 3azeMneHue Ha 3anpaBo4YyHOM CTaHLUMKM BO BPeEMS 3anpaBKku

TC pomkHO ObITh 3a3eMMeHO 00 NoACOeAWHEHWs 3anpaBodHol MydTel. ConpoTUBNEHWE 3a3eMNeHus
npw 3TOM OOMKHO BbiTk He Bonee 125 MOM.

4.4.9 MOHUTOPUHI HEUCTIPAaBHOCTEN NEKTPUYECKON CUCTEMbI

[NoTeHunanbHble HEUMCNpaBHOCTU, NepedvncneHHeie B 4.4.9.1 n 4.4.9.2, oueHMBaOT B COOTBETCTBUU C
4.1.1. OneMeHThbl, NpeBbllakLne npegenbHblie 3HaveHns ans 6esonacHon akcnnyataumn, cnegyer paccma-
TpuveaTk B cooTBeTCcTBUMN C 4.1.1.4,4.43.3 1 4.6.

4.4.9.1 HapyweHue nsonaumnu

ConpoTuBneHne U3onauum HUxXe ypoBHeN, ykaszaHHbeix B 4.4.3.1, MoxeT npeacTaensATh ONacHOCTL NS
obcnyxuBaroLLEero nepcoHana.

4.4.9.2 MNeperpy3ska no Toky

Toku, NpeBbIalLWw e HOMUHaNbLHbIE NapaMeTpbl 060pyg0BaHMA, MOTYT NMPUBECTU K MOBPEXLEHWHD KOM-
NOHEHTOB.

4.4.10 TnépuaHble TPaHCNOPTHLIE CpeACcTBa Ha TONNUBHLIX 3NleMeHTax

TC c TONNUBHBIMKW 3NIEMEHTAMMU W aKKYMYNATOPHLIMKU BaTapesMn u/unu KoHgeHcaTopamu JOMKHbI COOT-
BETCTBOBATL crnegylowmum TpeboBaHmam.

4.4.10.1 ObopygoBaHve gns 3apsagku

Onsa TC, koTopble MOXHO 3apsiAnTb OT CETU C MOMOLLbI BOPTOBLIX UM BHELUHWUX 3apsigHbIX YCTPOWCTB,
coeanHeHUs mMexnay 3apsgHoin ctaHumen n TC gomkHel cootBetcTBoBaTth [OCT P M3K 62196-1. Cuctema
TOMNMNUBHLIX 3NEeMEHTOB, onpeneneHHas B 4.3, MOXeT ObiTb OTKMOYEHAa OT 3apsiXKaeMon Lenu npu BeINONHEHUN
OaHHbIX TpebosaHui n 4.4.10.2.

ToKONpOBOAALLMA pasbeM (3anpaBoyHbIA HUMNENb), YCTAHOBNEHHbIA Ha TC, gomkeH obnagatb Takumn
3aWWUTHBIMW CBOMCTBaMM AMs NPeaoTBpalleHns HenpeaHaMepeHHOro KOHTaKTa C BbICOKMM HamnpsiKeHWeM,
Kak yTomnneHHble KOHTaKTbl W uHTerpaums ¢ HVIL.

4.4.10.2 ObpaTHoe NUTaHWe TOMNMMBHOIMO aneMeHTa

Mpw HeobxooumocTn cuctemy BT3 cneayeT 3aliuLLaTs OT HenNpeaHaMepeHHoW 0BpaTHON NogaYm 3Hep-
T OT pYrMX UCTOYMHUKOB, TAKUX Kak Briok TAroBbix Batapen n/unu cuctema pekynepaTtMBHOITO TOPMOXKEHUS.

4.4.11 ABTOMaTu4eckoe OTKNKOYEHUE

PyHKUMS aBTOMAaTUYECKOrO OTKMOYEHUs OOfKHa obecrnedvMBaTh CpPeAcTBa OTKMHOYEHWS Kak MOMoXW-
TEMbHbIX, TAK K OTPULATENbHBIX KOHTAKTOB WCTOYHUKOB 3HEPrMK (CUCTEM TOMMUBHBLIX 3MIEMEHTOB, TArOBOMK
GaTapeu 1 Opyrux UICTOYHUKOB BLICOKOTO HANPsKeHWs ). 3Ta PyHKUMSA OOMKHA aKTUBMPOBATLCS NUBO rmaBHbIM
BblIkNtoyaTenem, Nubo cpabaTeiBaTb aBTOMAaTUYECKN B KAYECTBE CUCTeMbl 3aWwuTel cornacHo 4.1.1.4 unu 4.6.

MpumeyaHue — PyHKLWIO aBTOMaTUYECKOTO OTKITIOYEHUSA MOXHO 0DECNEeYNTE C MOMOLLbIO MEXAHWYECKUX Npe-
pbiBaTENen UM KOHTaKTOPOB, NOMynpoOBOAHMKOBLIX Nepekntodateneai (Hanpumep, IGBT) unn apyrix cpeacTs, pasmblka-
IOLLLMX LEmMb.

4.4.12 Py4Hoe OoTKN4YeHne

[omxHbl BbITE NPegyCcMOTPEeHbl CpeacTBa ANd OTKAYeHUs nonwca(os) nnm obecTo4mMBaHMs Moayns To-
MMAWBHbBIX 3N1@MEHTOB, TAroBoN BaTtapen u Opyrnx UCTOHHWKOB BbICOKOTO HaMnpsKeHWs: OT BHELUHMX Lenen unm
KOMMOHEHTOB. 3Ta DyHKUMA Heobxoduma Ans CepBUCHOro M nepuoguyeckoro obenyxusaHuns TC.

4.5 MexaHu4eckas 6e3o0nacHOCTb

Heobxoanmo obecneunTb MexaHU4eckyto hyHKLMOHanNbHyo 6e30nacHoOCTb, HO He 00A3aTenbHO, YTOObI
OHa Bbina peann3oBaHa TONMbKO MEXaHUYeCKUMU CPeacTBaMMu.

4.5.1 FNaBHbIA BLIKNK4YaTenb

Heobxoaumo npegycmoTpeTh (OYHKLWIO €OMHOro rMaBHOro BbiKMoYartens, 4Tobbl onepartop MOr OTK-
YUTb UCTOYHWKM TSArOBOMO MUTAHUS B COOTBETCTBUU C 4.4.11, OTKMIOYNTL CUCTEMY TOMMUBHBLIX 3MTEMEHTOB U
nepekpbITh Mogayvy TONnMBa. [MaBHbIfA BbIKMOYAaTENb AOMKEH NPUBOANTLCA B AENCTBME ONepaTtopoM U ObiTh
AOCTYMHbLIM ANs HEro, Kak, HanpyuMep, 00blYHbIA BbIKIOYATENb 3aKMraHns.

4.6 Metoabl obecne4vyeHusi 6e30TKa3HON pa60T|=| npvu noBpexgeHnn otTgelibHbIX 3N1IeMeHTOB
CUCTEMbI

B TC cnenyertr obecnednBaTb BO3MOXHOCTL MO3TANHOMO npegynpexgeHusa n/unu Ges3onacHoro oTKI-
YeHWA npu OﬁH&Dy)KEHI/IM HeWCrnpaBHOCTEN, KOTOPLIE MOTYT NPpMBECTU K ONaCHbIM YCITOBUAM. B cootBeTCcTBUNK
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c 4.1.1.4 nocnenoBaTenbHOCTbL OEACTBMA 3aBUCUT OT paboyero coctosnua TC. Cuctema ynpasnenus TC
OOMKHa UMeTb BO3MOXHOCTb OTKNIOYaTh Nodadvy TONnvMsa U 3NeKTPo3SHEepPruu He3aBUCUMO OT TOM0, OTKITHOUMU
onepatop cuctemsl TC unu HeT. Tpebyemble NONOXKEHUS AN aBTOMaTUYECKOro OTKMKYEHUS Nogaqu Tonnmea
onpeneneHnbl B TOCT P 70680, a aBToMaTM4YeCKOe OTKITOYEHWE 3MeKTponMTaHMa onpedeneqo B 4.4.11.

Mpn OBHapyXeHUN KPUTUYHLIX HEeWcrnpaBHOCTEN HEOBGXOLMMO BbIMONHATL AEWCTBMSA, OMUCaHHbIE B
4.6.1—4.6.5.

4.6.1 OTkno4YeHWe rMaBHOro BbIKNKOYaTENA

OTKnoYeHWe rMaBHOro BbIKMOYaTENs, Kak onpegeneHo B 4.5, AOMKHO NpekpaTuTe Nogadyy TONnMBa U oT-
KNIOYNTE GaTapeto TONMMBHLIX 3NEeMEeHTOB, TAroBy BaTapeto Unu Apyrue MCTOHYHUKA BbICOKOTO HanpsiKeHWs.

4.6.2 ABapuinHOe pearupoBaHue

Mpw cpabaTbiBaHUW OATYMKOB yaapa HeobxoOAMMO OTKMOYaTh nogadvy TOMNUBa U 3MEKTPUYECKYHD Ha-
rpy3ky. PyHKLUUM OTKITHOYEHWA NogaqM TOMMMBA W 3NEeKTPUYEeCKON Harpy3ky AOMKHbI ObiTb BOCCTaHaBNMBaEMbI.

4.6.3 3anyck TpaHCNOPTHOro cpepcTBa

Ecnu TC HaxoguTcs B npouecce 3anycka, U npu 3ToM obHapy»eHa noTeHuMansHo onacHas Hencnpas-
HOCTb, HEOBXOOUMO HEMEANEHHO OTKMIYNTE M N30NWPOBATL UCTOMHWKM NUTAHWUS M TONNKNBA.

4.6.4 HegBuxyleeca TpaHCNOPTHOE CPeACcTBO

Ecnu TC 3aBenoch, HO He ABWXKETCS, TO NMpu OOHapyXeHUU NOTEeHUManbHO ONacHOM HeUCnpaBHOCTU
onepartopy OOmkHO BbITe NpeacTasneHo npegynpexaeHne. Ecnu TC He cOBUHYNOCh C MECTA MO UCTEYEHUN
3a4aHHOro BpeMEeHM, TO MOXKET OKa3aTkesl LenecoobpasHbiM BbINONMHWTE aBTOMATUHECKOe OTKIIYeHWe, daxe
ecrnyv rMaeHbIA BLIKMOYaTenb He OTKNYeH (cornacHo 4.5.1).

4.6.5 TpaHCcnoOpTHOE cpefcTBO B ABUXKEHUUN

Ecnu TC HaxoguTcst B ABWMXEHUM, TO NMpW 0BHapyXeHUn noTeHUManbHO ONacHOW HEWCNPaBHOCTM He-
06xoQMMO HeMeaNeHHo yBeAOMUTL 06 3TOM onepartopa. HekoTopble HEUMCNPaBHOCTKU MOryT noTpeboBaTh He-
MeaJIeHHOro OTKMHYEHUS BLICOKOTO HanpskeHua W/unu nogadm Tonauvea.

Ecnu TONNMBHLIA 3NeMeHT ABnseTca eqMHCTBEHHBIM MCTOYHUKOM 3HEPrun, OTKMHYeHWe OOMKHO ObiTh
BbINOMHEHO nocrne octaHoBku TC (cornacHo 4.6.4) unv oTkNYeHUs rMaBHOro BblkNyaTens (cornacHo 4.5.1).

4.7 MapkupoBKa u 0603Ha4YeHuUA

3HauKM, 3TUKETKW, APMNbIKA UNW Opyrve CpeacTBa WAeHTUMKaUMM crnefyeT UCNonb30BaTh AN npea-
yNpeXaeHus o NoTeHUnanbHbIX ONacHOCTAX, CBA3aHHbIX C aKcnnyatauuen un obenyxumeaHvem TC.

Mpepynpexaawlume aTMKETKM HeobxoauMMbl ANs MWL, 3KCTPEHHOTO pearMpoBaHus ¢ Lenblo npegynpexae-
HKUs1 06 OMACHOCTAX, CBA3@HHbIX C HAanW4MeM B KoMnoHeHTax TC onacHbIX BELLECTB W BbICOKOTO HaMnpsiKeHWs:

- onsa TC ¢ nonHo# paspelweHHon maccon 8845 kr 1 meHee — cm. 4.7.2;

- anga sBogopoaHelx TC — cm. 4.7.2.4.2.

MpenynpexaaLlline 3TUKETKN OOMKHBLI ObiTh MPOYHLIMKU U HAAEKHO MPUKpPenneHHbiMu K TC.

4.7.1 MapkupoBKa U 0603Ha4YeHUA ONA BbICOKOBOMNbTHbLIX U BOQOPOAHbLIX CUCTEM

JInHMK BbicOKOro HanpsikeHusi 0bo3HadvarT B cooTBeTCTBUM € 4.4.1. 3nekTpoobopynoBaHue unv MecTa
nogd BbICOKUM HanpsiKeHWeM criegyeT MapKupoBaThk B COOTBETCTBUM C 4.4.6.

TpeboBaHUA K MAPKMPOBKE TOMMUBHLIX KOMMOHEHTOB U cucTem cMm. B TOCT P 70680.

[Onsa TC ¢ cuctemammn XpaHeHUs CKaToro Bogopoaa «knacc aasnenusi» (H35, H70 u 7. a.) u gaTa cHATKS
C 3KcnnyaTauuv B COOTBETCTBMM C PErynupylowmumMm TpeboBaHmamMn JOMmKHb! DbiTh yKasaHbl Ha TOnnuBHOM/
3anpaBo4HoM Hunnene TC unu pagom ¢ HAM.

4.7.2 MapkupoBKa TPaHCMOPTHLIX CPpeACTB C NONHOM pa3pelweHHON maccon 8845 Kr unun meHee

Hapy»Hasi mapkuposka Ha TC gomkHa ObiTb Y€TKO pasnvyuma npubnmKarwLWwmumMes cnacaTenem B cooT-
BeTCcTBUW € 4.7.2.1 n 4.7.2.2. [In3anH HapyXHOW MapKUpPOBKW — B COOTBETCTBUU C 4.7.2.4.

BHyTpeHHAa mapkupoeka TC —no 4.7.2.3n4.7.2.4.

4.7.2.1 PacnonoX}eHWe Hapy>HON MapKUPOBKMU U 3TUKETOK

Ecnu ucnone3ayetcs oguH BHELWHWA MapKUPOBOYHbIM 3HAK, OH JOSMKeH ObiTb pasMelleH Ha BHeLllHen
npaBoW 3agHel noeepxHocTu TC, Hanpumep Ha BaraxkHuke, Ky3oBe xaTdybeka unu 3agHei ABepu, HO He Ha
Bamnepe. Ecnn ucnone3yetca yHUKanNsHbIA CUMBOIT, CMOBO UIMKM 3aBOACKas Tabnuuka, To aHHoe TpeboBaHue
He OrpaHNYMBAETCS MCMNOMb30BAHWEM MapKUPOBKM TOMBKO Ha npaBoi ctopoHe TC.

JononHuTenbHbie MApKUPOBOYHbIE 3HakK Ha TC, paboTallLmMx Ha BOGOPOAE Wi TONSIMBHBLIX 3NEMEH-
Tax, paspelleHbl Ha nepegHei noBepxHocTK TC, a TakKe Ha OPYrMX BHELIHWX NOBEPXHOCTSAX.

4.7.2.2 Paamep MapKMpOBKM Ha BHELLUHEN MOBEPXHOCTU TPAHCMOPTHONO cpeacTea

BbicoTa BHELWHUX 3HAYKOB UMW 3TUKETOK OOMKHA ObiTh He MeHee 25 mm. [Ina TC, y koTopbIX BbiCOTa
BCEX OPYr1X 3HAYKOB M 9TMKETOK COCTaBNsAEeT MeHee 25 MM, 3Ha4Y0K MM 3TUKeTKa OO/KHbI OblTb HE MeHbLUe
cambix DonbLumnx ByKB, MCNOMNb3yeMbIX AN APYTOM ero BHEWHeN naeHTudmrkanum.
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4.7.2.3 PacnonoxeHne aTUKETOK N APMbIKOB B CanoHe TPaHCNOopTHOro cpenctea

Ecnn Ha TC vcnonb3ytoT eUHCTBEHHbBIW BHELLIHUIA MapKUPOBOYHLIW 3HaK, HeobxoguMo npegycMoTpeTb
TalKe U BHYTPEHHUNA.

BHyTpeHHAA 3TUKETKa (MNW ApnbIK) OOMKHA ObITh NPUKPENneHa B MecTe, BUAMMOM W3 OKHa BOOWUTENS
UINW Maccaxupa, psaoM C 3aMKOM 3aXUraHWUs UMK KHOMKOW 3anycka WUnu BKMKYeHUs Ha NpubopHON naHenu,
KOHCOMMW WX pyneBor KONOHKe. TakKe paspeluaeTcs pacnonoXeHue 3TUKETKU/Apnblka Ha ogHOW cTopoHe/
NOBEPXHOCTU COMHLE3ALWMTHOMO KO3blpbKka BOANTENS, ECNK TaKoe pacnofnoXeHue He NPOTUBOPEYNT Nonoxe-
HUAM HacTosLero crtaHgapTa.

4.7.2.4 ®aktopbl pa3paboTku MAapKUPOBKWM BHELUHUX U BHYTPEHHUX 3TUKETOK W APNbIKOB

®opMynMpoBKM MU HAONMUCK ONSA 3TUKETOK UMK APMLIKOB ONpPeaerneHsb:

- onsa TC, paboTawwmnx Ha Bogopoae, — B 4.7.2.4.1;

- onsa TC, paboTanlmnx Ha TONNMMBHbLIX anemeHTax, — B 4.7.2.4.2.

4.7.2.4.1 TpaHcnopTHbIE CpeacTBa Ha Bogopoge

MapkupoBka TC Ha Bogopoge — B cootBeTcTBMU ¢ TOCT ISO 17840-4.

MpowuzeoguTtens TC Ha TONMMUBHLIX 3NeMeHTax 0b683aH NpeoCcTaBUThL K HEMY PYKOBOACTBO 3KCTPEHHOIO
pearupoBaHus.

4.7.2.4.2 TpaHcnopTHble CpefCcTBa Ha TOMJIMBHLIX 3NeMeHTax

Mapkuposky TC Ha TONNMBHLIX aneMeHTax npoBoasT B cootBeTcTBuM ¢ FOCT ISO 17840-4.

Mpounseogutens TC Ha TONNMBHBLIX 3neMeHTax 0bs3aH NPefoCTaBUTL PYKOBOACTBO IKCTPEHHOMO pearu-
poBaHus K Takomy TC.

PucyHok 3 — MNpumep mapkmpoekm TC Ha BOAOPOAHBLIX TONMNMBHLIX aneMeHTax no MOCT ISO 17840-4.

5 JkcnnyaTtaums

5.1 PykoBoacTBO nonb3oBartens

B cBsiaun ¢ BonbLlUOA cTeneHbl BapUaTUBHOCTM cucTem TC Ha TOMMMBHbBIX 3NeMeHTax uarotoemtens TC
LOIKEH NPeJoCTaBUTh PYKOBOACTBO MOMNbL30BATENS UMW MHCTPYKLMIO MO IKCNyaTaLMm, B KOTOPLIX Heobxoau-
MO MpeAcTaBWTb IKCMNyaTaUuNOHHbIE XapaKkTepUCTUKI, YCIOBUSA 3anpaBku 1 6esonacHocTn TC, BkNoYawLLee

a) npasuna 6e3onacHon akcnnyatauun TC;

6) Mepbl NPeaoCTOPOXHOCTH, CBA3AHHBIE C rasamu, XUOKOCTAMKM W maTtepuanamu, XpaHsawnumMncs, nc-
nonb3yemeiMy MM obpabateiBaembiMu B TC;

B) BO3MOXHbIE Yrpo3bl 6e30nacHOCTH, CBA3aHHble ¢ paboToi TC unu oTAenbHbIX ero CUCTEM, U COOTBET-
CTBYWOLLNE OENCTBUS B cryYyae oBHapyxeHua npobnemsl. CnegyeT 0TMETUTb BCE OorpaHuyeHust unu tpeboea-
HWS, CBA3aHHbIE C 3KCNMyaTauMein, NapkoBKOW UMW XpaHeHUeM B rapaax Ui KOMMEepYecKUX COOPYXEeHUsX,
a Takke Bce ocobble TpeboBaHMs K TPAHCNOPTUPOBKE;

r) Npoueaypbl 3anpaBkv TOMNMBOM WM COMyTCTBYOWME 3TOMY TpeboBaHus 6e3onacHOCTK, BKMOYasi, B
cnyyae TC c cucTemamu XpaHeHUs CaToro BOAOPOAa, «Knacc(bl) AaBMneHusi», KOTopble MOryT UCMONb30BaTh-
ca ang 3anpasku Tonnueom TC;

4) TpeboBaHuA Be3onacHOCTU, CBSI3aHHLIE C 3aMEHON AeTanei Unu XMaKoCTeRn onepaTopomM;

€) MHOPMaLMIO N0 aBapUAHLIM CUTYaLMAM Ha LOPOTe;

) onucaHue npouegyp TEXHUYEcKoro obcnykuBaHms.

5.2 lTtaTHbIe BbIGPOCHLI TPAHCMOPTHLIX CPEeaCcTB

Bce rasoobpasHeie BbiOpockl n3 TC gomkHb! ObiTb HEOMACcHBIMU MPW HOPManbHOM aKCnnyaTaumm (BKI0-
4yas 3anyck M OCTaHOBKY). [MoMelleHWs BHYTPKM 34aHWMIA N COOPYKEHWH, B KOTOPLIX Mpegnonaraetcs Haxox-
peHune pabotatowero TCT3, gomkHbl BbiTh KBANUMUUUPOBaHLI YMONHOMOYEHHOW OpraHn3aunen Ha OCHOBe
HeponyleHus npesbiweHus 25 % HIMB no Bogopogy B 3TUX NOMELLEHUSIX.
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TpeboBaHna, onpegeneHHbie B 5.2.1 1 5.2.2, ocHOBaHbl Ha MHOPMAaLWK, CoOAepKallenca B Npuno-
XeHun B.

FabapwuThl YCMNOBHOTO NPOCTPAHCTBA AN XpPaHEeHUs CTaHOAPTHBIX NErkoBbiX aBTOMOOUNER COCTaBMNAKT
45 x 26 x 2,6 M. Obbem Takoro nomelieHus paseH 30,4 M3, Ona TC meHbwero unu bonbLlero pasmepos
06beM Takoro NoMelleHns K NnouanbL ero nona MoryT ObiTe MaclUTabUMpoBaHbl C NOMOLBK CMEeaYLWNX KO-
adhprLUVEHTOB:

R=(Vm+1)-(VB+0,5)-(Vn+1)/30,4, (1)
FR=(VUJ+‘I)-(VH+1)/‘I1,7, (2)
rae R — koadbduuMneHT obbema;

FR — koathduymeHT nnowiagm nona;
Vi, Vg V,u, — wupuHa/sBbicoTa/anunnHa TC.

TC moxeT BblTb NPOBEPEHO Ha cOOTBETCTBME TpeboBaHMAM HaCTOSALEro ctaHgapTa NOCPeacTBOM WC-
NblTAaHWA, aHanuaa U1 Ux KoMBUHaUWK Ha OcHOoBe 0DHOCHOBAHHOTO MHXEeHepHOro pelueHuns. Mpu npoeepke
KOHCTpyKkuuu TC cnegyeT y4ynTbiBaTh BAUSAHWE 3KCMNNyaTaLWOHHBIX M3MEHEHUA, N3HOCA KOMMOHEHTOB WU Bbl-
Bpocos. Ecnu kakaa-nubo HeMcnpaBHOCTE He MOXET ObiTb MOMHOCTBLIO YCTpaHeHa B COOTBeTCTBUM C 4.2.8,
KOHCTPYKLMSA KOMMNOHEHTOB UMW CUCTEM, MOABEPXKEHHbIX BbIXOAY U3 CTPOS, AOMKHa BbiTh JopaboTaHa, 4Tobkl
CBECTW K MUHUMYMY BEPOSITHOCTbL NOBbLIX BbIXO4OB M3 CTPOS.

5.2.1 Bbibpochkl TpaHCMOPTHbLIX CPeAcTB BHYTPM HEBEHTUNUPYEMbIX MOMELLEHUN

TC pOMmKHBI UMETh BO3MOXHOCTb MapKOBATLCA B HEBEHTUITMPYEMbIX COOPYXEHUAX (HanpuMep, rapaxm)
C nonHeiM Bo3gyxoobmeHom o 0,03 o6bemoB nomelleHus B Yac. PyKoBoACTBO Mo NPOBEAEHMIO OLEHKM Bbl-
BpocoB BOOOPOAA B OKPY>KaOLLYK cpefy B 3aMKHYTOM NPOCTpPaHCTBE NpuBedeHo B npunoxeHun B. MeTtogo-
JOrst OUEHKN cUcTeM XpaHeHus Bogopoga npueeaeHsl B FTOCT P 70680.

5.2.2 BbIGpochbl TPaHCNOPTHbLIX CPEACTB B BEHTUIIMPYEMbIX NOMELLEHUAX

TC pomxkHbl 6e3onacHo paboTaTb B BEHTUNMPYEMbIX MOMELLEHUAX, KOTOPbIE NMEIOT MEXAaHUYECKYI0 UMK
eCTeCTBEHHYI0 BeHTUnAuuw o 0,23 M3/MUH Ha KBagpaTHbIi MeTp. HeoBxoanmo, 4Tobbl NPOCTPaHCTBO, OKpY-
*atwlee TC, ocTaBanock «HeknaccuduUMpoBaHHbIM», korga TC 3aBoguTcs, paboTaeT (Ha XonocToM Xoay) 1
ocTtaHaenueaetcs. TC ¢ BoiIOpocaMu, KOTopble nokanbHo npesbiwatoT HMB B cootBeTcTBMM C© 4.2.4.1, cnegy-
eT NPOBEPATb Ha COOTBETCTBME ITOMY TpeboBaHMI0 NOCPeACTBOM UCMbITaHWi, Kak onucaHo B B.3 w/unu B .4
(npunoxeHune B).

5.3 HapyweHue npaBWn 3KcnayaTtauMu TPAaHCNOPTHOTO cpeacTBa

WNaroToentens TC OOMKXeH y4uTbiBaTk NOTEHLMAanbHOe 3KCTpeManbHoe ucnonb3osadve TCT3 u, npu
HeoBXoOMMOCTH, NPeayCcMOTPETb Mepbl MO CMATYEHWUIO NOCNeACTBMIA, YTOBLI akcnnyaTauus aTux TC 6bina He
Gonee onacHom, YeM aKkcnnyaTaums oBbIYHbLIX TPAHCNOPTHLIX CPeACTB C ABUraTensiMu BHYTPEHHEro CropaHus.
WaroToBuTeno HeobxoaumMo obecneunTb SKCMnyaTaLuuoHHble orpaHMdeHus TC npu Takux o6CToATENBCTBAX.

TC moxeT BbITh MPOBEPEHO Ha cooTBeTCTBME 5.3 NocpencTBOM WCMbITAHWI, aHanm3a unm ux KomouHa-
LMK HA OCHOBE HaOEeXHOW UHXEHEPHOW OLEHKM (CM. npunoxeHue B).

5.4 BbiGpochbl

Bce BbIGDOCbI BelecTB 13 TC OOIKHbI BblTb HETOKCU4YHBIMWU W orpaHn4eHHbIMK KOINMM4YeCTBEHHO Tak,
uyTObLI HE Cco30aBaTb ONACHbIX yCJ'IOBMﬁI W He 3aTPYOHATbL ero ABMKeHUe.

6 dencTBMA NPpM aBapUMAHbIX CUTYaLMAX

WsrotoButens TC gomkeH NpefocTaBnsaTb AOCTYNHYO MHdOopMauuo Ana nepcoHana cnyx6 6esonac-
HOCTWM W/WNKU aBapuHO-cnacaTenbHbIX CNyx6 OTHOCWMTENbHO OEWCTBUMIA Mpu aBapusx ¢ yvyactmem TC Ha
BOOOPOAHbLIX TOMMMBHbIX 3neMeHTax. [na aBapuitHo-cnacaTtenbHbix cny)6 gomkHa 6biTb 4OCTYNHA cnegy-
tolwasa nHhopmauus:

a) ugeHTtudukayua TC no 3Hakam He3onacHoOCTN U 3Hadkam (cMm. 4.7);

6) oObACHEHME ONAaCHOCTEN, CBA3AHHBIX C TOMMWUBOM, CUCTEMaMMU BbICOKOrO HAMpPsHKeHUs WU MobbiMu
Matepvanamm UM KOMMNOHEHTaMW CUCTEMbI TOMMWBHBIX aNemMeHToB unv TC B uenom;

B) npoueaypa npoBepku cpabarbiBaHWs (YHKLWIA aBTOMAaTU4ECKOro OTKMKYEHWS nodaqy Tonnmusa v
3NEKTPUYECKOTO OTKIIOYEHMS;
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F) pacnonoxeHne U nopAagoK py4YHOro OTKNHYeHWA nogadu ToniuveBa U OTCOEOMHEeHWA SHSKTDM‘-IE.‘CKOF'I
LWWHBI, TP HANMU4YKn Takon BO3MOXHOCTH;

,El,) VIHCbOpMaLIMﬂ O TOM, HTO MOTYT BO3HMKaATbk CUTYalUuW, KOrga oaHW pesepByapbl MOTyT ObITb Ornopox-
HeHbl, a Apyrue BCe elle HaxoOoAaATCcA nog AaeneHneM, a NnoBpeXXaeHHble pe3epByapbl MOTYT B30PBaTbCA 4Yepes
HEKOTOpPOE BpeMA nocne aBapun Unn Bo3OencTBus orHa. bonee I'IO,EI,pOﬁHO AdaHHble CUTYyaluun OnncaHbl B
427n7.2.

7 O6enyxuBaHue

7.1 PykoBOoACTBO N0 0BCRyXMBaHUIO

3-3a BOMnbLIOro KonM4yecTBa BO3MOMXHBIX UCMONMHEHWn cucTteM TC Ha TOMMNUBHBIX 3NeMeHTax M3roToBu-
Tento TC Heobxo4MMOo HECTWM OTBETCTBEHHOCTL 3a COCTaBNeHWe PyKOBOACTBA MO TEKyLeMYy W TEXHUYecKoMy
obcnyxusanuo TC, KOTOpOEe OOMKHO COAepKaTb, KaK MMHUMYM, CledyloLlme nonoKeHus.

1 XuMumyeckme 1 usnyecKkne CBONCTBA OMacHbIX Matepunanos, XpaHaLmMxcsa unu obpabaTtbiBaembix B TC.

2 BoamoxHble yrpo3bl 6esonacHocTH, cosgaeaemele TC UM ero cuctemMamn BO BPeEMSI TEXHUYECKOro
obCcnyXunBaHus, U COOTBETCTBYHOLLNE AEACTBUA B criyvyae obHapyXeHns HeMcnpaBHOCTU.

3 MNpoueaypkbl OKazaHwWs NepeoOi NOMOLLM, XapaKkTepHble NS YHWKarbHbIX OMacHoCTer ONs AaHHOro
Buaa TC.

4 NHcTpymeHThl ana obcnyxueanumsa, obopygosaHme n CU3.

5 MeToabl 1 Npouenypbl 4NA KOHKPETHbIX onepaunii obcnyxueanusa (Hanpumep, cbpoc Tonnuea).

6 MNMpegnaraemble u Tpebyemble anNeMeHThl TEXHUHECKOTO 0OCNYKMBaHWA U MX rpadhukm.

7.2 Mpouenypa c6poca Tonnuea

ﬂpou,e,.qypl:.l CSpOCEi TONMWBa cregyet pacCMarpuBaTh Kak 4acTb LWITaTHOM 3KCnnyaTauun n BKNKOHYaThb
B PYKOBOACTBO MO OﬁCHy}KMBaHIMO npounssoaunTensd TC.B O0MOoNHeHne K CTaH4apTHbIM CUTYyauuAaAM OGCJ’Iy)KVI-
BaHWA, BKIOYaA yCnoBuUA HEUCNPABHOCTKU, JOIKHA ObITb y4TeHa BO3MOXHOCTb CGDOCG TOnnmBa N3 CACTEMbI
XpPaHeHus TonfiBa NoBpexOgeHHbIX TC.

,ﬂJ'IFI TOMNMUBHBIX CUCTEM, paGOTaI-OLIJ,I/IX Ha CXaToM rase, C6pOC Tonnuea obbl4HO TDGGYET CGDOCEI Adasne-
HWUA N3 CUCTEMbBI XPaHEeHNA ToNnnBa n/Mnn TONNIMBHON CUCTEMbI 4O pekoMeHOyemoro ypoBHA C I'IDCJ'Ie,D,yPDLLIEI?I
HpO,D,yBI(OPI WHEePTHbLIM ra3om, KOTOprI?I CHMXaet cogepxaHwe sogopoda go B6esonacHoro YPOBHA.

7.3 BesonacHocTb 06beKkTa

PemoHT TC Heobxoaumo NpoBOAWTE B NOMELLEHWAX, UMELUX COOTBeTCTBY LW ee o6opyaoBaHue U C
NpeaycMOTPEHHLIMU MepaMu Be30NacHOCTM, B COOTBETCTBUM C MECTHLIMIW M rOCYO0apCTBEHHBIMU CTPOUTENb-
HBIMKW HOPMaMMU.
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MpunoxeHune A
(o6azaTtenbHoe)

KpuTepml OLEeHKH nocneaBapMﬁHoro COCTOAHWA CUCTEM XpaHEeHNWA KOMNPUMUWPOBAaHHOrro Bogopoga

A.1 BazoBbin MeToa U3MepeHUA YyTe4KKM Bogopoaa

A.1.1 TpeGoBaHuA K yTedKe Bogopoaa

TpeboBaHuA K yTeyke BOAOPOAA OCHOBaHbLI HAa (PM3NYECKMX CBOWCTBAX KOMMPUMMPOBAHHOMO MPUPOOHOro rasa (u
a30Ta B Ka4ecTBe TECTOBROrO raza) M NOrpeLllHOCTAX U3MEPEHWI, CBA3AHHbLIX C HOMUHANBHBIMU paboYnmmn OaBneHVsSMN
(unu paboyum AaBneHnemM) cucTeM XpaHeHuss KOMNPUMUPOBAHHOTO NPUPOAHOro rasa B AvanasoHe ot 20 go 25 MMMa. 3tu
3Ha4YeHUs OOMKHbI BbiTb CKOPPEKTUPOBaHLI Ars paboynx 4aBneHn CUCTEM XPaHEHWUA CXKAToro BOAOPOAA B AManasoHe oT
25 po 70 MlMa ¢ BogopOaoOM UM renMem B Ka4ecTBe MCMbITATENLHOTO rasa.

[MapgeHve gaBneHwWs B cUCTEMAaX KOMMPUMUPOBaAHHOTIO npupoaHoro rasa (20 unu 25 Mla) npu yoape B pesynesrate
noboro ctonkHoBeHws TC ¢ HEMOABMMHBLIM UMW ABWKYLLMMCH NPenaTcTBUMeM B TeveHue 60-MUHYTHOro nepuoga nocre
npekpalleHus ABWKEHWS He AomkHO npeBblwate 1062 kMa wnm 895 (T/VFS), B 3aBMCMMOCTM OT TOro, 4TO BhIWE, rOe
T — cpepnHsAs TeMneparypa UCnbITyeMoro rasa B rpagycax KensBuHa, npuBegeHHas K TEMNepaType OKpyKalLwen cpenpl
nepen WCrbITAHWEM, KOTOPYHD BBIMMCHSIOT NMyTEM U3MEpEeHUs TEMNEepPaTyphl OKpYXalLel cpefbl B Ha4Yane UcnbiTaHus,
a 3atem Kaxgble 15 MUH [0 3aBeplUeHus UCnbITaHusa, koTopoe AnuTca 60 MUH; cyMMy TEMNEepaTyp OKpYKatoLeh cpenpl
3arteM OenAT Ha NATb, YToObl NoNy4nTL CcpeaHtol Temnepatypy T; VFS — BHyTpeHHUn 06bem TonnmeHoro 6aka v Tonnu-
BOMPOBOAORB [0 NEPBOr0 MecTa NEPEKPLITUA NoAaYn TONNUBa, U3MepPSEMbIi B MUTPax.

BTopoli KpUTEpPUIA OCHOBAH Ha KONUYECTBE YTEYKM KOMIMPUMUPOBAHHOIO NPUPOAHOTO rasa, KOTOPbIA MO COAEPXaHUIo
3HEpPruK CropaHnsa 3KBYBaneHTeH obLieMy KonUYecTBy yTeuku BeHanHa, (gonyckaeTcs yTedka 1,7 Kr )KWAKoro Tonnuea B
TeyeHre 60-MMHYTHOrO MHTEPBAaNa Mocne NpekpalleHusa OBWXEeHWS BCNEACTBUE CTONKHOBEHWS). Mcnonbays aHayeHue
42,7 MOx/kr B Ka4ecTBe cpegHen HM3LWel TeNNOTBOPHOM CNOCOBHOCTM KIMAKOro Tonnmea (beH3nHa 1 gMU3enbHoro Tonmnu-
Ba), Aonyctumas notepsa aHeprun B 72590 k[k gonyckaeTca B TedyeHne 60-MUHYTHOrO MHTepBana nocne npekpaweHms
aBwxeHua. [ponopunoHansHo 3ToMy 0bLLEeMY KONMUYECTBY BbIAEMAEMON 3HEPTMU CrOPaHUS MO OTHOLUEHWHD K TOMY, YTO
paspeweHo anga CII, yTeuka BoOopoaHOro TONMUMBA B Xo4e UcnbiTaHuii (cM. [3] v [4]), He JomKHa NpeBbIWwaTh:

a) 1190 kx B cogepKaHWKM 3HepPruK oT yaapa 0o npekpalleHus asuxeHusa TC;

6) 5950 k[Ix B Te4EeHWEe NATUMWHYTHOIO Nepyuoaa nocne npekpawleHnsa OBMmKeHNs;

B) 1190 k[Ix B Ntobon MUHYTHBIA MHTEPBAN B TEYEHME 55 MUH Nocrne NATUMWHYTHOTO Nepuoaa, yKa3aHHoro paHee.

B cymme ato coctaenaet 72590 k[ aHeprumn cropaHus, OTKy4a A0MYyCTUMYH NOTepto Macchl 3a 60-MUHYTHBIR nepu-

0f BbIYUCAAKT C UCNOMNb30BaHWEM HM3LLEN TEMNNOTBOPHOM crnocobHocTK Bogopoaa (119 863 k[x/kr) no dhopmyne
m, = TES90 KIDR 0,606 «r, (A1)
119863 kx/kr

rae m, — macca Bofopoga.
[Nepecyet aton maccel Bogopoaa B obbem npu ctaHgapTHon Temnepatype 15 °C » gaBneHun BelYMCNAOT No hopmyne:

BOBG 22,41 nivon-228 _ 7107 n (A.2)
2(1,00794) r/mon 273

UMK OMYCKAETCs CPEAHSs CKOPOCTb YTEYKM MpUMepHo 118 N/MuH B TedeHWe 1 Y Nocne NpekpalleHns ABWXKEHUS B pesyrb-
Tare cTornkHoBeHus. [ToTepu ToNnuea ABNATCA AONYCTUMbBIMW A BCEM CUCTEMBI XpaHEeHUs Cxatoro Bogopoaa Ha TC.

Ha pucyHke A.1 nokasaHbl NOTEpPW OABNEHWs ANA PasNUYHBIX PasMepoB Pe3epBYapoB W HavarnbHbIX OABMEHUNA,
KOTOpLIE MOMHO paccuyuTaTh Ha OCHOBE MAacchl yTedku Bogopoaa 606 r.

= 16000 r
= & — 25 MMg;
w
= m - 35 MNa;
$ 12000 -
5 A —50 MMs;
S @ —70Mra
B antn b - VAR - - - ale o e n e = T = = o
3 8000 ; s
5 4 1
= N \
4000 = - - - — 4 - - -
=. I
e
0 ] } H H

0 200 400 600 800 1000
Qbbem Gaka, n

PucyHok A.1 — lNoTeps gaeneHus npu yTedke eogopoaa 606 r
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B cooTBeTCcTBMM C KOHUeNuuen kputepres no A.1.1 obLias norpelHoCcTb U3MepeHust He JomkHa npesblwate 10 %
N3MepsAeMon BenuYuHbl. [NocKonbKy CYMTAETCH, YTO NOrPELUHOCTL M3MepeHusa coctaensaeT okono 0,5 % gvanasona gat-
YWKa OABMEHUS ANA COBPEMEHHBLIX CUCTEM, NMOTEPS OABNEHWA OOMKHA COCTaBnATbL bonee 5 % aguanasoHa gatyvka aae-
NeHWa Ans TOYHOTO N3MEpPEeHUs.

®akTopbl NOrPELLHOCTY N3MEPEHUA COBPEMEHHOIO Aatyuka aaeneHus ot 0 go 68950 kla cnepytowme:

a) norpelHocTb aatymka aaenedunsa (0,11 %) — +75,8 kla;

6) Tepmuyeckan norpelHocTs cMelleHus Hyna (0,2 %) — +£137,9 kla;

B) oLIMBKa YyBCTBUTENbHOCTK TennoBoro koaduumeHTa (0,15 %) — +103,4 klla;

r) owwbka aHanoro-undposoro npeobpasoeanua (0,056 %) — +38,6 kMa.

Takum obpaszom, obLlast norpellHoCcTs M3MepeHnsa cocTaenseT £355,7 kla, 4to coctasnset npumepHo 0,5 % oT
68950 klMNa. KoadbdpumumeHT norpewrocty 0,5 % cuutaioT ognHakoBeiM Ang noboro amanasoHa AaTyYnKoB AaBrNeHUs.

MoTepa naBnexua 5 % He MoXeT BbITL 4OCTUrHYTa AN pe3epeyapoB obbeMom Bonee 400 n npu Buibpoce 606 r
Bogopoda (CM. pUCYHOK 2).

16000

% — 100 n;
m —-200nm;
A —400 n;
@ - 1000 j;
——5%

12000

8000

MoTeps gasnexun, kMa

4000 5 %-HblA gvanasoH

Aat4nKa AapneHnA

Paficuee fqaeneHue, Mla

PucyHok A.2 — lNoTtepsa gasneHna npu yteuke sogopoaa 606 r

Ona cobniogenns TpeboBaHusa TouHOCTUM 5 %-Hble Nepuogbl BpEMEHW YBEMUYMBAKOT Tak, 4Tobbl yTeuka Tonnvea
obecneunBana 5 %-Hylo noTepto gaBneHus. Ha pucyHke A.3 nokasaHbl pesynsTatel MOgeNMpoBaHus TpebyeMbix nepuro-
OOB BPEMEHW UCMbITAHWA C OTBEPCTUAMM, cnocobHbIMKM obecneunTs yTedky 606 r 3a 60 MuH.

g 200 : : ; ;

g —&— —25MIg;

& - - - - — 35 Mg; i ? /:"
. : P, A

§_ 150 - —h— - 50 Mna: .-.-__--....,g.....-..-.--..?.’..)‘-_..

5 — @ - —T0MNaz; :

= - 60 MuH .M

o 0 T H :

T : z : fgs”

uw . ' H

3 BpemeHHOA Nepuog, MHH

E 25MMa | 35MMa | 50MMa | 70 MMa

g 50t 100 n 8 1 14 16

@ . ; 200 n 18 24 30 33
! 400 n 39 50 62 69
; i ) 1000 n 100 129 159 175

0 1 Il 1 L
0 200 400 600 800 1000

O6tem Gaka, n
PucyHok A.3 — BpemeHHow nepuop npu 5 %-Hol notepe gaBneHusn

Mnowank NPOXOAHbLIX CEYEHWUI OTBEPCTUIA BBIYMCHAIOT C MOMOLLLIO YPaBHEHWS NOTOKA Yepes oTBepcTus (hopmyna
(A.3)) c 3ameHol cpegHero maccosoro pacxoga 0,606/3600 kr/c, cpegHUX 3HA4YeHWA OaBneHus, TemnepaTypbl, paBHON
288 K, yoensHoM rasoBon NocTosHHOW Bogopoaa, paBHou 4127 1 oTHOWeEHWA yaenbHbIX TennoemkocTe Cp/Cv, paBHoro
1,407 (koadhd@UUMEHT TENNOEMKOCTH).
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1

1
P 2k Y2 [ 2 k-1
M=A. . . , .
JRT [k+1) (k+1_] A-2)
rae M — mMaccoBbli pacxof, Kric;

A — nnowaas NPOXoAHOD CEYEHUS OTBEPCTUSA, M2,
R — rasoBas noctosHHasa, [x/kr - K;
P — paeneHwue, lNa;
T — Temnepatypa rasa, K;
k — OTHOLUEHWE YOENbHBLIX TEMNOEMKOCTEN.
Ha pucyHkax A.2 n A.3 guana3oH gaTyvka gaeneHuna B 1,3 pasa npeBbIlWaeT Ka)xaoe HoMMHaneHoe (unu paboyee)
OaBneHue.
B cooTtBeTcTBMM C pedynsTaTamMmu MOLENUPOBaHUA Ha pucyHke A.3 TpebyeMoe BpemMs UCnbITaHui (neprog BpeMeHU
ana nonyvenns 5 %-HoW NoTepun AaBneHusa oT AManasoHa AaTyuka JaBneHus) MOXKET ObiTb NpeacTaBneHo B ypaBHEHMN

annpokcmMmauum
AL (0,027 -PA,+4)-Rt —0,21) - 17 Rt,
100
s (A.4)
Rf= ;
NWP

roe Tgy, — Nepuod BpeMeHw, 3a KOTOpbIN NoTepy AaBneHns gocturaoT 5 %, MuH;
V — obvem baka, n;
NWP — HomuHanebHoe paboyee gaeneHue (Unu paboyee gaeneHve) cuctemel, MMa;
SR — puanasoH gatywvka gaenenus, MlMa;
PO — pabodyee gaBnexue;
Rt — koadpchuumeHT gnanasoHa gaTyvka JaBneHus.

[na cuctemel Ha 70 MIMa ¢ Tpebyembim nepenagomM aaenexus 3,5 MlMa (5 % ot 70 MIMa) BmecTo dopmynei (A.4)
MOXHO MCMNONb30BaTh NPMBEAEHHYIO Hke Bonee npocTyto dopmyny (A.5). ina 6akos 6onee 450 n HeoBxogumo yBenu-
YeHue BPeMEeHMW UCMbITaHUNA.

13,3-V
o, = .
5% 100

A.1.2 Npouenypa UCNbITaHMA JONYCTUMOW YTEYKU BoAopoaa NP HOMUHaNbLHOM pabouyem
(uwnu akcnnyaTauMoHHOM) AaBNeHUK.

Ha pucyHke A.4 nokasaH anroputM UCMNeITAHWA ¢ UCNONB30BAHMEM BOAOPOAA B KAYECTBE UCNbITAaTENLHOro rasa npu
HOMUWHaneHoM paboyem aaesneHun (unv paboyem gaBneHuw).

A.1.2.1 Pacyet BpemeHn ucneitaHuns Lt

[na pacyeta ncnoneayoT dopmyny A.4. Ecnin pacyeTtHoe Bpems UCTLITaHUA T 5o, MeHbLIe, YeM 60 MUH, MpUHUMaroT
3Ha4yeHne 60 MUH (Kak MUHUMYM).

A.1.2.2 OnpepfeneHnue cpeaiHen Temnepatypbl rasa Tooqq,eq

TemnepaTypy ra3a U3MepsiloT B MOMEHT Havarna UCrblTaHus, 3aTeM Kaxabie 15 MWH OO MOMeHTa 3aBepLUeHus Uc-
MbITaHNS; SHaYeHe TcpeﬂHee BBIYUCNAIOT Kak cpegHee apudMeTU4ecKoe BCEX 3aperncTpUpoBaHHbIX 3@ BPEMS UCTBITAHWS
3HAYEHWIA.

A.1.2.3 Pac4eT Macchl yTeYKK rasa npu uchnbitaHum ML

Maccy yTeuku rasa npy UCNbITAHWW BIYUCIIAKOT HA OCHOBE W3MEPEeHHbIX 3Ha4eHWn TemnepaTypbl U JaBeHus rasa
[0 1 nocne aBapuu.

A.1.2.3.1 MNpreeneHve 3Ha4eHUA daBnenns K 288 K

288 288

Psiz = Ps-——, Pe;s = Pe.-—, A6
15 Ts 15 To (A.6)

(A5)

roe Psis — npviBeaeHHoe gaeneHne npu 288 K, Mlla;
Ps — unamMepeHHoe gaBrneHne nepefn ucneitaHuem, Mla;
Ts — Temnepartypa rasa nepeg ucnoitaHuem, K;
Pe,5 — npuseaeHHoe aasnexue npu 288 K nocne ucnbitaHua, Mla;
Pe — u3MepeHHOe daBneHwne nocne ucneitTadus, Mlla;
Te — Temnepartypa rasa nocre ucneitaHus, K.
A.1.2.3.2 Pac4yeT nnoTHOCTH rasa:

Ds =-0,0027 - (Ps;5)2 + 0,75 - Ps;q + 1,07,

De =-0,0027 - (Pe15)2 +0,75 - Peys + 1,07, (A.7)
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rge DS — MNOTHOCTL rasa [0 UCTbITAHUS, Kr/M2;
De — nnoTHOCTb rasa Nocne UcnbiTaHus, Kr/m>.

| Pacuer BpemMeHM uenbitaHus L |

Het

Li>60 minutes

Oa

Lt=Tsy | L{=60 MuH

3anpaeka TonMeHOMD Gaka
WCTEITATENbHBIM ME30M

WMamepeHue TeMnepaTypsl 1
OaBneHws rasa

WamepeHue TemnepaTypbl rasa
kaxaeie 15 MuHyT

Her
BpemAa uenuiTaHua npowune

Oa

HamepeHne TemnepaTyphl
W AganeHus rasa

PacueT yTeukn raaa npu uenbitaHuu: ML

Pacuer AONyGTUMOR yTeuKA
raza npyu WCNuTaHWA: AML

MLS AML ol

La

| s | He
MpoiigeH npovigeH

I —

PucyHok A.4 — ANroputM NpoBeAEHMA UCTNBbITAHWA QOMYCTUMON YTEYKN

3aBUCKMOCTb MSOTHOCTK BOAOPO4A OT ero AaBreHus NokasaHa Ha pucyHke A.5.
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MnoTHOCTb rasa, kr/m®

[OasneHue, Mla

PucyHok A.5 — 3aBMCMMOCTL NMIOTHOCTM BOAOPOAA OT ero JaBrneHus

A.1.2.3.3 PacueTt macchl yTEYKM UCMbITATENBHOTO rasa
MY = (Ds — De) - V, (A.8)

roe MY — macca yTeyky UCTbITaTENbLHOrO rasa, r;

V — obbewm baka, n.

A.1.2.3.4 Pac4eT OONYyCTMMOW YyTEYKM UCMbITaTenbHoro rasa AML

Bpemsi npoBeaeHns UcnbiTaHus 1 konebaHwsa pasnuyHbIX YCIoBWMIA B TEYEHWE 3TOTO WCMbLITAHUS BIWSIIOT HA Maccy
yTeukn Bogopoaa. ®opmynbl (A.10) 1 (A.11) nokasbiBaloT KOMMNeHcaumMn aTux daktopoB. Nocne NnpMMeHeHWs KoMneHca-
umit B chopmynax (A.10) n (A.11) pesyneTupyloLlee 3HaveHue 0na JonyCTUMOW Macchl yTedku TectoBoro raza AML 13 606 r

BbIYWUCIIAIOT MO chopmyne
[288.T,
My = 606. LL. _PS_ N0 Tep (A.9)
60 HPO T,

H

roe QMY — ponycTumasi Macca yTeuku UCnbITaTenbHOro raaa, r;

Ps — HavyansHoe ucnbiTatensHoe aaeneHue, Mla;

HPO — HomwuHanbHoe paboyee aaBneHwe (unu paboyee gasneHue) cuctemel, Mla;
Lt — Bpemsa ncnbitaHma (Tgo, MnK 60 MUH, B 3aBUCMMOCTU OT Toro, YTo BonbLue);
T,, — HadaneHas Temnepartypa rasa, K;

'1"Cp — cpenHsaa TemnepaTypa rasa, K.

A.1.2.4 PucyHkmn A6 n A.7 unniocTpupyoT XapakTEPUCTUKA Macchl YTEYKA Yepe3 oTBepcTue, obecneunBalollee
yTeuky 606 r 3a 60 muH. Ha pucyHke A.6 nokasaHo, 4TO Macca YTeYkKM Takke NponopuMoHanbHa BpeMeHW UCMbITaHuA B
TedeHwe 60-MUHYTHOTO Nepyoaa UCTBITaHUA UNK A0 Tgo, (Hanpumep, 175 MuH Ana pesepeyapa o6bemom 1000 n). Takum
06pa3om, KOMMNEHCAUMOHHBIA KOAMUUWMEHT ONA BPEMEHW UCNbITAHUA BLIYMCNAKOT No dopMmyne

Lt
Kt =—, A.10
Lt =30 ( )
rae K,, — 97O KOMNEHCALMOHHBIi KO3thULNEHT ANS BPEMEHN TECTUPOBAHNS;

Lt — Bpems ncreITaHWid (T5,, UK 60 MUH, B 33BUCMMOCTU OT TOro, YTO Gonblue).

r

- 2000 . .

1500

Macca yTeqku

1000

500 |-

0 60 120 180
Bpemsa, MUH

PucyHok A.6 — XapaKTepUCTUKU Macchl yTEYKU BO BpeMeHU
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MponopuMoHaneEHas 3aBMCUMOCTb MEXOY Ha4anbHeIM UCMbITaTeNbHLIM 4aBNEHWEM U MACCOW YTeYKU NpeacTaene-
Ha Ha pucyHke A.7.

~ 800 r
2 ;
E 6061
npu 35 MMa
g BOOF-----q--- :
S 806 r
npu 70 MMa
Q00 k- -ccc e e e a s T
:
200 N e T .: ______
0 |
80 100

WexopHoe nasnexve npu sanpaeke, MiMa

PMCYHOK A7 — YTeuka Boaopo4a npv pasnuyHbIX MCXOOHbIX UCNbITATENbHbBIX OaBNeHNAX

Ecnu HavaneHaa Temneparypa rasa T, He paBHa cTaHgapTHOW Temnepartype 288 K, To cornacHo dopmyne (A.3) ao-
MYCTUMBIFA MaccoBbIli pacxon HeobxodMMo CKOPPEKTUPOBaTL Ha KBaAPaTHBIA KOPEHb U3 OTHOLIEHWA TemnepaTyp, YTobel
Yy4YeCTb OTKINOHEeHNe Ha4aneHON TemnepaTypbl OT CTaHOaPTHON.

CpegHsaa TemnepaTypa raza B Nepvof UcnbITaHuin TpebyeT ydeTa cnegyrowmx AByx hakTopos:

a) ecnu cpefdHAsa TeMnepaTypa BO BPEMS UCMBITAHUA Ha YTeYKy OTNMYaeTca OT HavanbHOW TeMnepaTyphbl rasa, To
OONyCTMMas Macca yTeuku A0MKHa DelTb CKOPPEeKTMPOBaHa Ha COOTHOLLEHWe TemnepaTyp, YTobbl CKOPPeKTUPOoBaTL BUM-
OVMMOE M3MeHeHWe AaBMeHNs N0 CPABHEHWIO C HayarbHbIM YCIOBUEM;

6) ecnu cpedHsAs TemnepaTypa BO BPeMs WCMbITAHUS Ha YTe4Ky He COBNagaeT ¢ HayanbHOoW TeMnepaTypon rasa,
TO QonycTMMas Macca yTeuky Takke AomkHa BbiTb CKOpPpPEKTUPOBaHa Ha KBaAPATHbIA KOPEHb M3 OTHOLIEHUS HaYansLHOW
TemnepaTypbl rasa K cpefHeli TemnepaType rasa.

C y4yeToM nepeyvyncrneHHbIX ykasaHui, NonpaBoYyHbIA KOMNEHCAUMOHHBIN KO3MULWEHT BLIMUCAAOT No hopmyre

Ps  [288 Top [T, —\‘2887-Gp (A.11)

Ky = o= = ,
HPO N T, T, \T T,

cp H

roe Kyw — KO3(h(hUUMEHT KOMNEHCaUWN OTKIMOHEHWIA YCIOBWIA UCMbITAHWA OT CTaHAaPTHBbIX;
Ps — HadanbHoe gasneHune, Mla;
HP[ — HomwuHaneHoe paboyee gaeneHue (unu pabouee gaenenune) cuctemsl, Mla;
T,, — HadanbHag Temneparypa rasa, K;
Tcp — cpepHaAs Temnepartypa rasa, K.
Ha pucyHke A.8 npeactaeneHbl pesynsratbl MOOENWPOBAHUA KOPPENALMKM MEXOY TEMNepaTypor rasa 1 Maccowm
yTeuku npu 70 MIMa/200 n pesepryapa, U OHW COrnacylTcs ¢ pe3ynetatamu pac4yeta no popmyne (A.11).

« 840 v ; 74 @
B ' : =
E l_\: ! £
620 fF------""= i et Rt Tl il Ll T2
g N ; g
k| : : &
600 [----- &~ @@ T0 8
580 ——8—— — Macca YTeHKH; €8
— - % - — = ACKXOOHDE DEBNeHWES
560 56
260 280 300 320

Tamnaeparypa rasa, K

PucyHok A.8 — Macca ytedku 3a 60 M1H Npu pasHbix TeEMnepaTypax rasa
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A.2 OnucaHue OCHOBHOrO nogxoAa Ansi UCNbITaHWA, NPOBOAUMbBIX C FrefiIMeM NpyM HOMUHaNLHOM pabo4yeM
AaBneHuu (Unuv nonHom paboyem paBneHuK)

A.2.1 OcHoBHbIe NonoXeHus
Ha pucyHke A.9 nokasaHbl pe3ynsTaTtel MOOENMPOBAHUA AOMYCTUMOW YyTEYKU renus B TedeHue 60 MuH yepes oT-
BepcTus, Beinyckatowme 606 r sogopoga. M3 pesyneratoB atoro MogenvposaHus Beino nonyyeHo annpoKCUMauWMoHHOe
ypaBHeHWe (A.12) Ansa pacdeTa MUHMUMAanNsHO A0NYCTUMOW Macchl YTEYKN

4270

HeW = T+ 904, (A.12)
roe HeW — yteuka renus 3a 60 MuH, T;
V — obbem Baka, n.
= 1000 - - - -
® : ; ; ;
: ~—
E 900 |t Toosseeneeees N T, |
% : ; H :
2 800 [ I A N
g : : ; ; Maceca yTeMKM renua, r
g 700 L [—e——25 MI'Ia 25MMNa | 35MMa | 50MMa | 70 MMa
- 35 MMa: ‘ ‘ 100 n 967 954 847 947
: : : 200 n 934 928 925 926
800 F|-- A - =B0MMa; o
; 400 n 919 916 815 915
———70Mna | :
500 . : i i 1000 n 210 909 908 809
0 200 400 600 800 1000
Obwem Baka, n

PucyHok A.9 — YTeuka renus 3a 60 MuH

Ha pucyHke A.10 nokasaHel noTepy OaBneHusa Ans pasnMyHbIX pa3MepoB pe3epBYapOoB WM HaYanbHbIX OABMEHUH,
KOTOpble MOXHO paccyMTaTb Ha OCHOBE MAcchl YTEYKW renusl, OonucaHHoM Ha pucyHke A.9.
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PucyHok A.10 — lMoTtepa gaeneHus renuna B TedeHne 60 MuH

Kak npencrtaeneHo Ha pucyHke A.11, 5 %-Haa noTepsa gaBneHWs OT AManazoHa M3MepeHus OaTyuka OaBneHus He

MoXeT BbITe gocTurHyTa B TedeHve 60 MuH ansa pesepByapoB o6bemom Bonee 200 n.

Ha pucyHke A.12 nokazaHbl pesynsTaTel MOAENMPOBaHUA TpebyeMbiX NepruoaoB BpeMeHKW MCMbITaHWIA Npu notepe
5 % paenenus. Ha pucyHkax A.11 n A.12 guanasoH gatdunka gaeneHuns B 1,3 pasa NpeBbILLAET KaXaoe HOMUHAaNbLHoe
paboyee gaBneHve (MW aKCNyaTaLMoHHOE AaBrNeHue).
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Pucyrok A.11 — lNoTtepa aasnenuna renns B TedeHre 60 MUH
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PucyHok A.12 — lMepuog Bpemenn npu 5 %-HOWM notepe AaBneHus

CornacHo pesynstataM MOAenMpoBaHKusA, HeobxoaMMoe BpeMs UCMbITaHUs (Nepnos BpeMeHW, HEOBXOAUMBIA Ans
nony4enHusi 5 %-Hol NoTepy AaBNeHUa OT OManasoHa U3MEPEHNUA JaTyuKa AaBNeHus) BeIUCNAT no dopMyne

Lop= m-((—o,ozs-HPﬂ,+5,5)-Rt—o,3)—2,6.Rt,
°~ 71000 A13)
Rt=SR.
HPA,

roe Ty, — NEepuom, 3a KOTOPbIA NOTepy AABNEHWA AOCTUTAKT S %, MUH;

V — obbewm baka, n;

HP[ — HomunHanbHoe paboyee gasneHune (unuv pabodee pasneHune) cuctemel, Mla;
SR — pawanasoH gatuuka gasnexus, MMa;

Rt — koadhdmumeHT guanasoHa gaT4MKka AaBneHus.

Ons cuctemel ¢ gasnenvem 70 MlMa ¢ Tpebyembim nepenagom nasnenuns 3,5 MIMa (5 % ot 70 MIMNa) Bmecto chop-
myrbl (A.13) MoxHO ucnonb3osaTb Bonee npocTyko chopmyny (A.14). Ons Gakoe Gonee 265 N HeoBXxoaMMO yBENMYEHWE
BPEMEHU UCMBITaHWNA.

.- 9.V
=20

A.2.2 Mpoueaypa UcnbITaHUA C UCNONb30BaHWEM refiuA B Ka4ecTBe UCMNbITaTeNbLHOrO rasa

MpyvmMeHsaoT Npouenypy vcnbiTaHUi B cooTBeTcTBUM € A.1.2 (prvcyHOK A.4), HO HEKOTOpbIe DOPMYNbl OTIMYAKNTCA
npu UCMbITAHUAX C renuemM. ®opmynbl, NPUBEAEHHbIE HUXKE, AOMKHbI 3aMEHWTb 3Ha4YeHua B A.1.2 Ana pacyeTa BpeMeHu
ucnblTauus aAna 5 %-Hol noTepu gaBneHns auanasoHa AaTyuka OaBrneHns, pacdeTta NnoTHOCTU ra3a u pacyeTa gonycTu-
MOro MCMbITAaTENBLHOIO ras3a. YTeuka, [IMY, npyM ucnonb3oBaHuM TECTOBOIO rasa renvsi BMECTO BOAOPOAA.

(A.14)

2T
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1) PacyeT BpemeHn UcnbiTaHus Ans 5 %-Hol NoTepu AaBMeHns B AnanasoHe gartqvka QaBneHns (Tgo,).

Ecnu paccuntanHoe no doopmyne (A.13) Bpemsa UcnbiTaHna MeHblue 60 MUH, TO BpeMSl UCMbITaHWA OOMKHO COCTaB-
nATe 60 MUH (Kak MUHUMYM).

®opmyny (A.7) 4na pacyeTa NAOTHOCTK rasa 3aMeHsAKT cregylownmn opMynamm

Ds =-0,0043 - (Ps;5)2 + 1,53 - Ps, + 1,49,
De = -0,0043 - (Pe,s)? + 1,53 - Peyg + 1,49, (A.15)
roe Ds — nnoTHOCTL rasa A0 UCNbiTaHUA, KF/M3,

De — nnoTHOCTL rasa nocne UcnblTaHWs, KF/MS.

2) Pacuet gonycTumown yTe4Kn TECTOBOIO rasa
©opmyny (A.9) 3ameHsoT Ha chopmyny (A.16) B COOTBETCTBUM € XapaKkTepucTUkaMu yTeuku renua no chopmyne (A.12).

"288 T
ﬂmy:(@+go4 EE—CP (A.16)
"4 60 HPL Ty
roe AMY — ponycTumas Macca yTedkW WCMbITAaTENbLHOro rasa, r;

Ps — HavanbHoe ucnblTatensHoe gasnenune, MlMa;
HPL — HomuHanbHoe paboyee gaeneHune (Mnu paboyee gaeneHue) cuctemel, MIMa;
Lt — Bpems ucnbitaHns (T5o, unm 60 MUH, B 3aBUCMMOCTH OT TOrO, 4TO GonbLue);

T,, — HavanbHasA Temnepartypa raza, K;
TCp — cpefHas Temnepartypa rasa, K.

A.3 MeToabl pacyeToB NMpu npoBeAeHUM UCMNbITAHMIA C BOOOPOAOM NMPU NOHMXKEHHOM AaBReHUU

A.3.1 O6wume nonoxeHus

MeTog 3akniodaeTca B NpoBedeHuM Kpaw-tecta TC ¢ BOAOPOAOM Moj AaBrneHWeM MeHbLUMM, YeM HOMWHanbHoe
paboyee aaBneHve (MnNn makcumanbHoe paboyee gasneHwe), ons 6esonacHocTy ucneiTaHusa. Heobxogumo ycTaHoBUTb
HaYyanbHbIA AMana3oH UCNbITaTenbHOro gaBnenns ot 2 ao 8 Mlla.

Ha pucyHke A.13 nokasaHbl pe3ynsraTbl MOAENUMPOBAHNA XapakTepUCTUK OaBNeHUsa BO BpeMeHHbIX MHTepBanax ans
5 %-HOW noTepu oaBnNeHWs B Ouanas3oHe naMepeHusa gartynka gaenenus (4,55 MIMa), HauMHasa ¢ paznuyHbIX HaYanbHbIX
ucnblTaTeNbHLIX AaBNEHUA Yepes OTBEPCTUA OOVMHAKOBOr0 pa3Mmepa. IT0 OTBEPCTUE MOXET BuiNyCcTUTL 606 r Bogopoaa 3a
60 muH, korga 6ak 3anonHeH go pabovero gaesneHus 70 MMa. CooTBeTCTBEHHO, Npy 6onee HU3KUX 3HAYEHUAX Ha4anbHOro
OABMNEHWA NPU UCMBITAHUSX ANs JOCTYKEHUS NoTepb Aaenenvs B 5 % TpebytoTca Bonee onuTensHble NEPUOALI BpEMEHM.

c 80 ‘ "

= 1 : ! — — ——10MMa;

= H

% I 34,3‘MMH i _25Mne:

5 B0 e N | T — — ——35MMg;

g ! ' e — 70 MIa

= ' ' ' : 5
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g [~ ~ .. 104,3 MuH : : ' OGbem Gaka: 200 n
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g 20 R — o
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0 { { i { i

g 0 120 240 360 480 600 720
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PucyHok A.13 — XapakTepucTuki gaBneHna BO BPEMEHHBIX MHTEPBanax, CooTBeTCTBYOWMNE 5 %-HOoW noTepe gaBneHns

Mepen npoBegeHuem kpalu-tecta B cuctemy TC cnegyet yCTAaHOBWUTL AOMOMHUTENBHBIA HU3KOYACTOTHBIA OaT4YMK
paenexus. [lnana3oH JONONHUTENLHOIO AaTyMKa OaBreHus criegyeT Boibupatb MCXoOa U3 criedyroLwmnx KpuTepues:

- meHee 10 MMa;

- oT 1 go 2,5 HayaneHOro AaBnNeHus Npu UCNbITaHUW.

Hanpvmep, Korga ncnonb3yoT gaT4uK AaBrneHnsa ¢ avana3oHom mamepenua 5 Mla, Ha4aneHoe JaBneHue MOXeT
HaxoguTbes B guanasoHe oT 2 ao 5 Mla, Ho He Bonee. Ha pucyHke A.14 nokasaHbl nepuogbl BpeMeHW Ana notepu gas-
nenusi B 5 %, Ty, kOTAA AMANas’oH Aaruuka fasneHus coctasnset 5 MMa, a HavansHoe ucrbITatensHoe AaBneHne co-
ctaensieT 4 Mla.

Kak mokasaHo Ha pucyHke A.15, faxe ecnu Ha4yarbHOe UCMbITaTenbHOe AaBMeHWe U3MEHAETCH, 3HaueHune Tgo
MoYTH HE MEHAETCA NPK NOCTOAHHOM COOTHOLUEHUM OMana3cHOB AaTyMKa AaBneHns (Rf — avanasoH gatyvka/HavansHoe
UCnbITaTeNnbHOE AaBrieHne). 3TO 03HAYaeT, YTO T5y, MOXKHO BbIMUCMWTL Kak (DYHKUMIO OTHOLIEHMA OMana3oHoB JaTyuka
OaBNeHns, a He Jvana3oHa AaTyvKa 4aBneHns U Ha4darbHOro UCMbITaTeNbHOTO AaBMNeHns.
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PucyHok A.14 — BpemeHHble nepuoabl npu 5 %-HoW noTepe gaBneHus
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PucyHok A.15 — BpemeHHbie nepuogsl npu 5 %-Hol noTepe AaBneHns Npyu 0gUHaKoBOM COOTHOLUEHUM AMana3oHoB
JaTtynka gaBneHus

B cooTBeTcTBMM C pesynsTataMi MOLENMPOBaHUS, OMUCAHHBIMU Ha pyucyHKax A.14—A.15, Tz, MoXeT BbiTb Bbl-

YMCMNEHO No NPUBNKKEHHOW hopMyrne

5 _V-HPA
5%~ 71000

roe Tgo, — Nepuog BpemMeHy NoTepu aaeneHus 5 %, MuH;

V — obbewm baka, n;

(46-Rt-057)-2,9-Rt; Rt="%,

SR

H

HPLO — HomwuHanbHoe paboyee gasneHue (unu paboyee gaeneHue) cuctemsl, MMa;
SR — pwnanasoH gatuuka gasnexusa, MlMa;
P, — HavaneHoe ucnbiTaTensHoe gaenexHue, Mlla;

H

Rt — koadhduumeHT gunanazoHa gaTyMKa aBMneHus.
A.3.2 UcnbiTaHus No oueHKe yTeyek Boaopoaa npu NoHWXeHHOM gaBrneHumn
MpumeHaeTca npouenypa UcnblTaHui, onucaHdHas B A.1.2 (CM. pUucyHOK A.4) C HEKOTOPLIMKU OTAUYMAMKU. POPMYNbI,
OnpeneneHHbie HKe, OOMKHbI 3aMeHUTs hopmynbl B A.1.2 AnA NpoBedeHUs CNeayLlnx pacHeToB: pacyeT BPEMEHU
nenbitadna ana 5 %-Hoi noTepu AasneHns oT AuanasoHa faTtyuka AaBneHna sy, pacyeTt NIoTHOCTW rasa U pacyet fo-

NyCTUMOW yTeuk raza AML.

A.3.2.1 Pacyet BpeMeHW UCTbITaHWA Ha NoTepto fasnexns 5 %, Tso,
McnoneayT dopmyny (A.17). Ecnu pacyeTHoe Bpemsi UCMNbITAHUA MeHblie 60 MWH, TO MPUHUMAKT 3HavYeHue

60 MWH (KaK MUHUMYM).
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A.3.2.2 PacyeT nnoTHOCTH rasa.
Ds =-0,0048 - (F’s15)2 +0,84 - Psys,

De = -0,0048 - (Pe,5)2 + 0,84 - Peys, (A.18)

roe Ds — nNoTHOCTL rasa 4o aBapwm, Kr/me;
De — nNOTHOCTL raaa Nocne UCMbITaTenLHOro BPEMEHH, Kr/m3.
A.3.2.3 PacyeTt gonycTUMOW yTeuku Bogopoaa:
Lt P, 288T,
AMY =606 — NP (A.19)
60 HPL T,
roe MY  — ponycTumasi macca yTeuku MCnbITaTeNbHOro rasa, r;
Lt — Bpemsi ucnbITaHUA (TS% unu 60 MUH, B 3aBMCUMOCTU OT TOrO, 4TO BonbLue), MUH;
HPL — HomuHanbHoe paboyee aaeneHune (unu paboyee gasneHue) cuctemel, Mla;

P, — HavansHoe yMeHblUEeHHOE UCTbiTaTenbHoe dasnerne, Mla;
T, — HauanbHasa Temneparypa rasa, K;
Tcp — cpefHaa TemnepaTypa rasa, K.

A.4 AnbTepHaTUBHbIA MeTOA pacyeTa AoNyCTUMOW NocrneaBapyMMHOW YTeYKn Bogopoga v renus

B ka4ecTBe ansTepHaTMBbLl KPUTEPUIO AOMYCTUMOI Macchl yTe4KM NoBepoyHoro rasza MY MoxHO Mcnone3oBaTh 4O-
nycTUMEbIA cpegHuin obbemHbln pacxog JOP. Macca ytedku Bogopoaga 606 r 3a 60 muH cootBeTcTByeT 118 cTaHOapTHbLIM
nMTpamM B MUHYTY, B COOTBETCTBUKM C hopmynoi (A.2), 4TO NOKasaHo B crnegykouwlein opmyne

JOP = % =118 CT./MUH, (A.20)

roe JOP — ponycTumbld cpegHuin o6beMHbIA pacxomd, CT.N/MuH.

CpeaHuii 06bemHblid pacxon VH, MOXHO paccyuMTaTe Ha OCHOBE Macchl yTeukn MY B doopmyne (A.8), HO MaccoBbiid
pacxo yTe4YkM HEOBXOAVUMO CKOPPEKTUPOBATE C YYETOM OTKIOHEHWWA YCMOBWUIA WCMbITAHWK OT CTaHOApTHLIX. Y4YnThiBas,
YTO KOMMEHCALMUOHHbIE KO3MDPULMEHTLI ANA OABMEHWUS, Ha4anbHOW TeMMepaTypbl rasa U cpedHel Temneparypbl rasa
ABNATCA 0BpaTHBIMK KoaddrumeHTam, nony4eHHsIM B hopmyne (A.11), VH, BblumcnaoT no opmyne

MY V., HPA T

Wy =— -2 ——.—H__ <118 cT.n/MUH, (A.21)
2 Lt My, Ps f288- Tep
roe VH2 — cpenHuii 06bEMHBIN pacxo Boaopoaa, CT.JVMUH,

'n — MONAPHLIA 06beM rasa (22,41 cr.n/mons);
MY — notepsa maccel Bogopoaa uz copmynel (A.8);
Lt — Bpems UCNbITaHWUA, MUH (Tg,, U3 popmynbl A4 Unu 60 MUH, B 3aBUCUMOCTU OT TOTO, YTO BGonbLUE);
MH2 — monekynspHaa macca sogopoaa (2,016 kr/monb);
HPLO — HomuHansHoe paboyee oaBneHue (v paboyee JaBneHWe) pesepByapa;

T,, — HadanbHasa Temnepatypa rasa, K;
Tcp — CpegHana TemMnepaTtypa pesepsyapa 3a nepvog ucnbitaHmn, K.

CooTBeTCTBYOLWMIA ankTepHaTUBHBIA MeTO4 MOXeT BblTe pazpaboTaH AN UCNbITaTeNbHOro rasa renvs nNpu NoHoM
AasneHun. PacyeT NnnoTHOCTWM Bogopo4a 3aMeHAKT pacyeToM NMNOTHOCTW renua, kak ykasaHo B cpopmyne (A.15). OkoHua-
TenbHOe 3HayveHWe notepu renusa, MY, BeramncnsaoT no popmyne (A.8).

Crnenytowmm waroM sBNseTCA onpefeneHue gonyctumoro obbemHoro pacxona renvs. Ero MoxHO BeIMMCANTB, NoacTa-
BB COOTHOLIEHME yOenbHbIX Tennoemkoctein (H, — 1,410, He — 1,667) v rasoyto noctosHHyio (H, — 4126, He — 2077) B
cthopmyne (A.3). B pesynsrate gonyctumeln o6beMHbIA pacxoq renus coctaenaeT 75 % oT pacxoga Bogopoaa unm 88,5 n/muH.

Mony4yeHHoe ypaBHeHWe BbIMMAAUT cnedyiolwuM obpa3omM nocne yy4eTa HeaHaYMTenbHbIX OTKINOHEHWI AaBNEHWUS U Tem-
nepartypbl OT CTaHAAPTHLIX YCMNOBUIA UCTIBITaHUA, MOneKynsapHor macckl renus (4,00 r/Mmonk) 1 KoMneHcauu Maccehl yTeuku

=M Vi HPA 1w <885 cr.imun, (A.22)
Lt My, Ps f288-T,

roe Vi, — cpenHuii 06beMHbIi pacxoq renms, N/MuH;
MY — noteps maccel renvs no coopmyne (A.8);
V,,, — MonsipHblil 06bem rasa (22,41 ct.n/mons);

Lt — Bpems ucnbitaHus (Tgo, No dopmyne (A.13) unu 60 MuH, B 3aBUCMMOCTH OT TOro, 4TO BonbLue);
My, — MonekynapHas macca renws (4,003 kr/monb);
HPO — HomuHanebHoe paboyee aaeneHwe (unu paboyee AaBneHue) pesepByapa;

T,, — HadanbHas Temnepartypa rasa, K;
Tcp — cpegHAs Temneparypa pesepByapa 3a nepvog ucnoitaHui, K.
30
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MpunoxeHune b
(ob6AzaTenHoe)

PYKOBOACTBD no npopeAeHUKO OUEHKU BOCNNamMeHAeMOCTU U TOKCUYHOCTH BI:IGPOCOB
TPaHCNOPTHLIX CpencTB

B.1 B HacToAWEM NPUNOXEHUM NPUBEOEHO OMWUCAHWE CEPUU MCMbITAHWA U TEOPETUHECKUX WCCNEeaoBaHUIA KOH-
CTPYKUMM Ans oueHKM BbiIDpocor (BeixronoB) TC Ha TONMMBHLIX anemeHTax. OnvucaHHas MeTo4oNnorMa Anga noaTBepK-
OEHWA HeONacHOCTU BbIDPOCOB MOXET WCMOMb30BaThCA AMA NMPOBEPKM COOTBETCTBUS TPeDOBaHUAM K «HEropHYecTM»,
onvcaHHeim B 3.1.14.3.

Mocne onpepeneHus OONYCTMMbIX MOPOTOBLIX 3HAYEHWI KOHLUEHTpauuMM Bojopoda B Beibpocax TC mMoryT GbiTh
NpoBeOeHbl OTAEMbHLIE UCTBITAHUA UMW TEOPETUHECKUE UCCMNEea0BaHuA AN OnpeaeneHnst aKCnnyaraunoHHbIX Npeaenos
B COOTBETCTBMM C 4.2.8 n/unun nameHeHut B KOHCTpyKUMK TC ana npeaoTepalleHns HenpueMneMblX KOHUIrypauui Bbl-
6pocoB. Hanpumep, BHYTPEHHAS yTe4Ka B BriOKe TONMUBHLIX SNEMEHTOB MOXET YBENUYUBATLCH NO Mepe cTapeHus brioka,
Torga kak uHopMaumsa 0 MakcMManksHO A0NYCTUMOW BHYTPEHHEW yTedke MO3BOMNMT ONpenenuTb COOTBETCTBYHOLLME 3a-
LWMTHEIE Mepbl 1 TpeboBaHWA K 0BCNyXMBaHUIO.

B pasgene 5.5 npvBeneH ynpoLLeHHbIN METOA NPOBEAEHUS UCMBbITAHWIA ANS OLEHKM BOCMIaMEHSEMOCTH BbIXMona
B TOYKe BblGpoca nnv B NioGon Apyror TOUKE Ha NyTW ero paccerBaHus B OKpy»KawLlem npoctpaHcTee. MeToabl oLeHkN,
ONMCaHHbIE B OCTanbHLIX TPEX pasfenax npunoxeHusa b, cneayet NpuMeHATb, eCn MeTop, yKasaHHbli B b.5, He moxeT
ObITb peanu3oBaH.

1) MeTon oueHKM, onMcaHHbIA B pazgene b.2, ncnonbayloT Ans onpegeneHns MakCuMansHO AOMYCTUMOW KOHLUEH-
Tpauuu Bogopoda npu AnvtensHon paboTte (Ucknwoyvan nyck/octaHoBky). MeToq oueHku, npueedeHHbld B 6.2, MOXeT uc-
Monb30BaThCA A9 ONpeaeneHns NpedernoB BOCMNIaMeHSeMOCTM U NMOTEHUMANBHBIX ONacHOCTEN MPU NMPEBLILLEHNN 3TUX
npegenos. CHa4yana onpegensioT caMmylo HW3KYH KOHLEeHTpauuio Bogopoda, cnocobHyo nofaepvBaTh HENpepbiBHOE
ropeHve. 3aTtem aTy KOHUEHTpauuilo yMEHbLIAKT [0 TeX Nop, Noka pacnpocTpaHeHue niamMeHn oT MCTOYHMKa Bocnna-
MEHEHWNS HE OrpaHMYUTCA HENOCPEACTBEHHO 00MacTb pPAaOM C MCTOMHUKOM BOCMIIAMEHEHWA, a caMo nnams He Oyaet
CUCTEMATUYECKM TacHyTb MPU UCKITKOYEHWUU UMW OTKITHYEHWM UCTOYHUKA BocnnamMmeHeHus. [NonyyeHHasa Takum obpas3om
KOHLUEHTpaLUMWsA BOAOPOAA CHATAETCH HEMOPKOYEN M MOXET MCNONb30BaTLCH B KAYECTBE MakCMMarnsHOro npegena Henpe-
peiBHOrO Beibpoca Bogopona, ecnv OLEHKK, BhINOMHEHHbIE B NpUNoxeHun B, He npuBogAaT k bonee HU3KoMy npegeny.

MpumeyaHue — B To BpeMA kak BOCNNaMeHAEMOCTE B OCHOBHOM 3aBUCWUT OT KOHLEHTpauuu Bogopoda, Ao-
NycTUMOE HaKomnneHwe BOAOPOAA B NPOCTPaHCTBeE, okpy»katowem TC, ABNAeTca npAMOoli yHKLMENA CKOPOCTM NOTOKa BO-
popoaa (OTHOCUTENBHO CKOPOCTWM NOTOKAa BEHTUNAUMMK). 3TW OUEHKM TaKke MOTyT OrpaHu4MBaTh AOMYCTUMYIO CKOPOCTh
Bbibpoca eogopoaa uz TC (cM. npunoxerHue B).

2) MeToa oUeHKKW, on1McaHHbI B pasgene b.3, NnpuMeHAT Ana onpeneneHns BO3MOXXHOCTU pacnpocTpaHeHus nna-
MEHW NPOTUB NOTOKA NPW HEMPEPLIBHOM FTOPEHWKM U B3aMMOCBA3M MEXOy NOpOoroM BOCMNaMeHeHWsa 1 BHYTPEHHER YTeYKon
BT3 (Mnu yTeukol Apyrux KOMMOHEHTOB TOMMMBHOW cucTeMsl). Beibpockl ¢ cogepxxaHuem Bogopona Boiwe 4 % HIB
cnenyeT NpoBepsiTb HAa BO3MOXHOCTL pacnpoCTpaHeHWs NnamMeHy NpoTMB NMOTOKa BLIXNONA, NOCKOMbKY OHO MOXET Npu-
BECTUW K NeperpeBy Mmarepuanos 1 noepexaeHuio TC, a Takke K BO3MOXHOMY BblENEeHWI0 TOKCUYHbIX ra3oB, YTO co3daeT
OMacHOCTb AJ1A NaccaXMpoB MW NPOXoXKMX. Takve cutTyauum HeobxooMMo paccmaTpyBaTh Kak 4acTb YNpaBneHnsa Hewc-
NMpaBHOCTSIMU B COOTBETCTBUM C 4.2.8 nnbo y4nTbLIBaTL NPU NPOEKTUPOBAHUW BbIMYCKHBIX KOMMOHEHTOB W BO34YXOBOA0B.

3) MeTopg oueHKW, onucaHHbI B pasgene 5.4, npuMeHsitOT Ons onpedeneHns BO3eNCTBUSA BOCNNaMeHeHWs ocTa-
TOYHOrO BOAOpOAA, KOTOPLIA NpoayBaeTca Unv auddyHaMpyeT 13 BeIXMOMHbIX razoe TC nocne oCTaHOBKM, MW BOCMna-
MEHSIETCA NMPU BbITECHEHUM BO BpEMS 3anycka unv npu npepeaHHom 3anycke. Kak ykaszaHo B 4.2.4.1, Beibpocsl, pacceu-
BatoLLMeca B atMocdhepy, 4OMmKHb! BbITe OrpaHuyYeHsl Kak rno obbemy, Tak M Mo KOHLEHTPaL UK, U OOIKHBI BbiTh NPOBEPEHBI
Ha MX HEBOCMNIaMeHAEMOCTb.

KpaTkoBpeMeHHble BbiDpOChl BOOOPOAa, AaXe eCrni OHWM OrpaHuyeHbl Kak no obbeMy 1 KOHUEeHTpauwuW, Tak U Mo
NPOOOIMKUTENBHOCTH, HE AOMKHLI DbITh BOCNNamMeHAeMbiMuW. [InNs orpaHnyeHrua NocneacTBMIA MOTEHUMANBLHOW ONacHOCTU
OT NpeiHaMEePEHHOro BoCMNaMeHeHUsa BbIDPOCOB rasa JomkHbI cobnoaaTbLea creayrLLme yCrnoBusa:

- TC He OOmKHO ObiTb MOBPEXOEHO WM OT HEro HE JOIMKHbI OTNETATh AMEMEHTHI;

- HE OOMKHO MPOUCXOAWTL BOCMNAMEHEHUE KycKa CyXOW Mapnu, YNOMXEHHOro Ha non HeNOCPEACTBEHHO Mof Bbi-
XMNOMHOW TPyGOW (MMUTUPYIOLLIEFO CYXME MUCTLS UMW PacTUTENBHOCTE), M TAKOTO Ke KycKa Mapru, NoABELIEHHOro BEPTU-
KanbHO Ha paccTosHuKU 1 M HeNocpeaCTBEHHO Neped ToYKoW Bbibpoca rasa (MMnTaums ygapa cTpyy cbpackiBaeMoro rasa
0 OepeBsIHHYK KapKacHyH CTEHY UMK roproyne NpeamMeThl, XpaHALMeCcs B rapaxe).

MpuMmeyvyaHne — KMcnonb3oBaHWe CyXOW Mapnu Ons8 OUEHKWM BOCMIAaMEHAEMOCTW pa3psaHbiX WMCKP UK
KpaTKOBpeEMEHHOIo MnnameHWU ABNAETCA pacnpocTpaHeHHbIM MeTOOO0M, WCMNoNb3yeMbiM B WCMNbITAHMAX WCTOYHMKOB
ANEKTPONNTAHMA,

- He JomkeH co3gaeaTkes wym bonee 120 aBA Ha paccToaHuu 2 M.

CnepnyeT nposiBrATE OCTOPOXHOCTE MPU BLINOMHEHUW CREAYHOLLMX OLEHOK, MOCKOMbKY MCMbITAHWUA BKNOYakT pabo-
TY C NErkoBocnnamMeHsanLWMMUCA razaMi U NpeaHaMepeHHoe BOoCNNaMeHeHWe ropodnx cMecel. MpoMKMiA Wwym, noxap/
B3pbIB W/Mnv 0bpasoBaHKe TOKCUYHbIX COeQMHEHWUIA (HanpuMep, AbiMa) ABNATCA 0XKOaeMbIMKU NOCNeaCTBUSMW B paMKax
OaHHbIX UCTMBITAHWIA, U CneayeT UCMoNb30BaTh NOAXOAALLYIO 3aLLMTY NepcoHana u CpefacTea MHAUBNAYANLHOW 3alnThl.
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B.2 OnpeneneHve nopora yCTOM4YMBOro BO3ropaHusa

B aTom ucnbiTaHum Mcnone3yoT cneumansHo MoauduumposadHoe TC, no3Bonaiowee co3naBaTe B3PLIBOONACHLIE
KOHLEeHTpauMu Bogopoda B BeIXJTOMHONW cucTeme padotatowero TC. OcyluecTBnseTcs 3T0 BBEOeHWEM U3MEPEHHOIo pac-
xoAa Bogopoda vl B uaMepsaeMblid BIXNOMHOW MNOTOK Bo3ayxa v2 nocrie BT3, 4to no3sonsaeT perynvpoBaTe 06beMHyto
KoHUeHTpauuio Bogopoaa [Ho] Ha BbixoAe 13 BbIXMOMHOM Tpy6Gbl B COOTBETCTBIM C:

[Hy] =100 % —2—.
vi+v2

Mpw opraHW3auumM yCTaHOBKW WUCMBITaHWA Heobxoammo, 4yTobel MecTo nogayun Bogopoaa Beino pacnonoXeHo HUkKe
no NoToKy oT BT3 1 ObINO 4OCTAaTOMHO YAANEHO OT TOYKM BbIXOA4a BbLIXMOMHOIO rasa B OKpy’KalLlee NpocTpaHcTBO, YTobk
obecneunBanock paBHOMEPHOE CMeLLMBaHWe ra3oB (cM. pucyHok B.1). MNomumo atoro, B ucnonbaytowemca TC gomkeH
ObITe MakCMMarbHO HW3KWI YpoBEeHb BHYTPEHHEro maccornepeHoca Bogopoga (BHYTPeHHMX yTeyek) Bo nsbexaHwe no-
napgaHusa M3NULLHWX Ero KONMWYECTB B BBIXIOMNHYO cUcTeEMY. B AaHHOM MCMbITAaHWW KOHUEHTpauWs BOQOpoAda B Bbixnone
perynupyeTcs pacxogomM BBOAMMOrO BOAOPOAA B BbIXMOMHYH CUCTEMY, Ae ee MOXHO JONOMHUTENbHO KOHTPONMPOBaTh C
MOMOLLIbKO COOTBETCTBYHOLLIMX U3MEPUTENbHBIX YCTPOWCTB.

(5.1)

Mopaua H, [Buratent Ha XonocToM xony

)

— ]

Mywutens T
BocnnameHeHue H,

Cenapatop

Mogyne T3 Hakonutene

PucyHok B.1 — McneiTaTenbHas ycTaHOBKAa ANst onpedeneHnst yCTOWYMBOTO Nopora Bo3ropaHuns

McneiTaHne Ha BOCNaMeHAeMOCTb MPOBOAAT HA HENOABWXHOM TC, yCTAHOBNEHHOM Ha POBHOW NOBEPXHOCTK, OBU-
ratenb koToporo paboTaeT Ha xonoctoM xoay. CKopocTk NoToka Bo3ayxa Bokpyr TC OomkHa NoaLepKMBaThCcA HA YPOBHE
MeHee 0,5 m/c, a camo TC gomkHo ObiTb OPUEHTUPOBAHO B NPOCTPAHCTBE TakuM obpasom, YTobbl ero BoixnonHas Tpyba
(vnw gpyras Todka Bbinycka) Obina HanpaeneHa no noToky Bo3ayxa. OQHOBPEMEHHO C MOBbLILIEHUEM KOHLEHTpaUMu BO-
aopoaa npeanpUHUMAaloTCAa NOMbITKA BOCNNaMeHeHWss CMECK, BbIXOAALWEN M3 BbIXNonHOW Tpybel TC (Mnn gpyroi ToYKu
Bbinycka). MNockoneky cmeck Ho/Bosayx Bonuau HIMB (~4 % H, no o6bemy) umetoT Gonblioe paccTosHWe ralleHuns, Boc-
nnamMmeHeHWe CUINbBHO 3aBUCKUT OT NapamMeTpoB UCTOYHUKA BocnnameHeHus. [ins Toro 4tobkl 3TW napamMeTphbl HE SBMNANUCH
OrpaHuyMBaoL MM hakTopom B UCMBITAHUK, UCTOMHWK BOCTNaMeHEHUA HeEOBXoAMMO PacnonNoXUTE HEMOCPEACTBEHHO ps-
OoM ¢ Todkol BbiGpoca. McnonbaylolWwmincs B UCHBITAHUA UCTOYMHMK BOCMNaMeHEHWA AOMKEH UMETh B paboTalolem co-
CTOAHUWM HEMNPEepbIBHOE OTKPLITOE NaMa C ONIMHON NaMeHn He MeHee 15 MM UM HEMPEepPbLIBHYH 3NMEKTPUYECKYO ayry C
VCKPOBbIM NMPOMEXKYTKOM He MeHee 15 MM, uMetowyto aHepruio He meHee 10 mOx.

[MYB ans ropeHus B BeixnonHon Tpybe TC (unun B gpyrom MecTte Bblbpoca) onpegenaeTcs Kak KOHUeHTpauus, npu
KOTOpOU Nnamsa ByaeT yCTOMYMBEIM B MOTOKE BLIXIIOMHbLIX rA30B, TO eCTh DyAeT NponomkaTh ropeTh U He racHyTh NpU Hamnu-
YMW UK yaaneHnyM UCTOMHUKa BocnnaMmeHeHus. BogopogHoe nnamsa noyTy HeBMAWMMO, NO3TOMY HabniogaTe 3a nnamMmeHem
HeoBxoanMo ¢ MoMOoLLbIO MH(pakpacHoi Buaeokamepbl. [Mpn KoHUeHTpauusax H,, npubnukatowmnxcs k [MYB, Ho Huxe ero,
nnams obbl4HO HEMEANEHHO racHeT Npu yaaneHun MCcToYHUKa Bocrnamerenus. Mpu koHueHTpaunsax H, Beile ypoBHS
MMYB nnams, HanpoTKB, He ToNMbKO BydeT YCTOWYMBLIM, HO M BYOET pacnpocTpaHATLCA NPOTMB NOTOKA B BLIXIOMHYH TPyDY,
YTO MOXET NMPUBECTU K NOBpexAeHW0 TpybonpoBoaa B pesynsrate Bo3ropaHus U/unu BoIAENEHWIO ONacHbIX BELLECTB (CM.
McnbliTaHWe onacHbIX BblIOPOCOB BbIXMONHOW TpyObl B B.3).

MakcumanbHO AOMycTUMas NoCcTOAHHAA KoHUueHTpauus Hy B Beixrione npu akcnnyataumn TC gomkHa ycTaHaenu-
BaTbCA Ha YPOBHE, MeHbLueM 3HadeHus MYB Ha 1 % — 2 %, yTobel obecneunTs 3anac 6ezonacHocTti. YTobLI ONpegenvTs
3TOT 3anac, cnegyeTt NPoOBECTU CEPUI0 MOMOXOrOB CMECH ra3oB, BbIXOAALLMX U3 BbIXMOMHON CUCTEMBI NMPU CaMbIX HU3KUX
pacxodax Ha XOrocTom xofy, MOCTENeHHO CHIbKas KoHUeHTpauuio H, Huke MYB.

MpumeyaHue — B cnyyasx, xorga BeIOpPOC XxapakTepusyeTcs KOHUEHTpaUWaMU BOAOPOAA, NOKanbHO NPeBbI-
LIaKLWKMMK BEPXHUI Npeaen BOCnnameHAeMoCcT, unu xe Bolbpoc obedHeH no Kicrnopody A0 NOKanbHOro YPOBHSA HUXKE
BocnnamersemocTn (<5 % O, npu Buibpoce), Nepeq UcnbiTaHuem TpebyeTca HaWTU COOTBETCTBYHLLEE PACCTOsIHME, Ha
KOTOPOM B JAHHOM Cry4ae BO3MOXHO BocnnameHeHue. B cnyvae Bbibpoca, Boratoro TonavBoM, pacCTosHWE OTCTyna
MOXHO ONpeaenuTh, NPOBOASR MCMLITAHWA C MOCMNeqoBaTENbHBIM YBEMMYEHUEM KOHLEHTpaUuM TOMMMBa, Ha4nHasa c co-
cTaea, boratoro BO3gyxoM, U NOCTENEHHO NePEMELLAA UCTOYHUK BOCNIaMEHEHNA Aanblue, NoKa CMeCk He BOCMNIaMEHNT-
cA. Beibpockl, koTopbie NokansHo 0bedHeHbl KUCNOPoAOM, MOMyT Kak BOCNIaMEHUTLCA, Tak U HE BOCMNaMeHUTLCA Npu
YBEINUYEHWUN PACcCTOAHUA [0 UCTOMHUKA 32>KUraHWUsl, MO3TOMY PEKOMEHIYETCH NPOBECTM TLLATENBHOE UCCNeqoBaHWe BOC-
nnameHeHUs1 B 3aBMCMMOCTI OT MECTOMOMNOXEHWA UCTOYHMKA BOCMnameHeHus. BocnnameHeHue cmecer, cogepaliux
Bonee 5 % O,, Npy NOCMNELOBATENBLHOM YBEMUYEHNW KOHLEHTpaLWMK TONNUBA C npejena obeHeHWs 1 BbilLe JOMyCKaeT
pacnonoXeHne NCTOYHMKA 3aXUraHnsa Ha 0CeBOW NUHKMK cBpoca B npefenax D/2 guametpa cbpocHom Tpybel D.
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B5.2.1 PekomeHgauuuv no 6ezonacHoOCTU NpoBefeHUst UCNbITaHUA

Ha npakTuke AaHHbIE UCTBITAHWA HA OTKPLITOM BO34YyXe HE JOMmKHbI co3daeatk npobrnem ¢ 6e3onacHoCTL, ecnn
UCMbITAHUS MPOBOAATCA MO3TAMNHO, HAYMHAS C KOHLEHTPaUWA HWbKe npeaena BOCMNamMeHAEMOCTH, C YBENUYEHUEM UX
nuLb o Tex Nop, noka He ByaeT HabngaTbeca BocnnameHaeMocTs. OaHako, ecnu HeobxoaMMOo UCMBITaTk 3HAYUTENbHLIE
obbembl BEIOPOCOB, NpeBbILALLNX BEPXHWA NPeaen BOCnnaMeHsSeMoCTh, MOXKET oKasaTbCs LienecoobpasHbiM cnepsa
OrpaHU4MThL 0OBLEMEI BOCTNIAMEHEHMS, @ 3aTEM MOLLAroBO UX YBENUYMBATL, MO Mepe TOro Kak CTaHeT U3BECTEH pesynbraTt
MonbITKM BocnnaMmeHeHus. B uensax 6esonacHoCcTM cneqyer NpUHATL orpaHuyeHne obbema BblgeneHus Bogopoaa, cooT-
geTcTByrOLee [1YB, B Buae obvema ccepbl paguycom 0,55 M, KOHUEHTpauua Bogopoaa B Kotopom coctaensaeT HIMB unu
MYB, npu cTaHAapTHLIX TEMMepaType 1 AaBneHuu.

lNMpumep — Ecnu I1YB — 8,0 % H,, mo 6e3onacHelii npeden esibpoca npu ucnsimaHuu paseH 55 cmaHdapm-
HbIM TumpamM eodopoda.

BaHO noHMMaTh, 4TO NOMMMO 0bbemMa BOOOpOaa, ONacHOCTh M3BBLITOYHOrO AABNEHWSA, BO3HMKAIOLLErNO Npy Bocnna-
MEHEHUN CMecei BOAOPOAa/BO3MyXa, CUMbHO 3aBUCUT KaK OT JOKankHOW KOHUeHTpauum H, B Bo3ayxe, Tak 1 OT CTerneHu
nokanusaunn cropatollen cmecu. BocnnameHenne 6eaHbix BOOOPOOOM CMECEN Ha OTKPBLITOM BO3ayxe OBbIMHO He npu-
BOOWT K BbICOKOMY M3DLITOYHOMY OaBIeHWI0, a cropaHve bonee BoraTbix cMecel, 00 beM BO3ropaHUsi KOTOPbIX YaCTUYHO
pacronoXeH B BbIXMOMHOW TpyOe 1 KOHUEeHTpauus BOAOPOOA B KOTOPLIX MPUOMNMKAETCA MNW NPEBLILLAET HWXKHWA Npeaen
B3pbiBaemMocTu (~18% H, no obbemy), MOXKeT CO3AaBaTh 3HAYMTENbHbBIA WYM W U3BLITOYHOE [LABNEHWE, 3HAYNTENbHO
yckopsilolLlee nepexon oT aedhnarpauum k aetoHauun. Takum obpasom, Heo6xoauM NoaTanHeli Noaxo4 ANA UCMLITAaHWUIA ©
BLICOKUMUW KOHLEHTPAaLMAMK BOAOPOAa, Kak Ansa 6e30nacHOCTU UCMbITaHWsA, TaK U AN NOMHOThLI ero NPOBeAEHUS.

b.3 JlokanbHaa BocnnamMeHAeMOCTb U TOKCUMYHOCTb BLIXIOMNHbLIX rasoe npu HpO.ElOJ'I}KMTeJ'IbHOﬁ paGOTe
aABurarens

Mocne ycranosnenus MYB H, B N0TOKe BLIXIOMHLIX ra308 ABUraTens, paboTaroLero Ha XoNnocToM Xoay, NpoBoaaT
oTAenbHble UCMbITaHWA Ans onpefeneHns B3anMOCBA3el MeXay YTeYKOM B BbIXIOMHOW CUCTEME (UMW YTEYKOW ApYroro
KOMMOHEHTA, BbI3bIBAIOLWEN rOPHOYMIA BIGPOC) N BO3MOXHBIMW NOCNEACTBUAMM CropaHusl BOAOPOAA NPW NOBLILLEHWW EMO
KOHLUEHTpaLUUK B BbIXNOMHOW cucTeme (UK B Apyror Todke BbiGpoca).

Llens HacTosiLiero TMNa UCMbITAHMA COCTOMT B TOM, YTOBbl U3y4UTb BO3MOXHOE BnUsHWe obpaTHoro Hesatyxa-
loLWero BocnnameHeHws Ha 6e3onacHoCTb, a Takke OUEHWTE MOBedEeHWe KOMMOHEHTOB BbIXIIOMHON M NPOYUX CUCTEM B
HauXyOLMX BO3MOXHbBIX CUTYaLMAX, BKMIOYAOLWMX OKOHYaHWE NX CPpoKa cnyBkl M pasnuyHele HemcnpaBHOCTU. 3TOT Noa-
XOf K OLeHKe BO34eMCTBMA BO3MOXHOro 0BpaTHOro ropeHus No3BoNseT yCTaHOBUTL CBA3b MEXOY ropeHNEM WM OnacHbIM1
BbIOpOCAMM M COOTHECTH €€ C YPOBHAMM JONYCTMMOW YTEHKN KOMNOHEHTOB A0 TOro, Kak BbilWeALWniA N3 CTPOSA KOMMNOHEHT
NpUAETCS BBIBOOWUTE U3 IKCMNyaTauun UM peMOHTMPOBATb.

McnbiTaHne Ha BbIBPOC BpedHbIX BELWECTB U3 BLIXIOMNHOW TpyDbl BKITHoYaeT B ceba 0TOop Npob rasoB 13 BLIXMOMHOM
Tpybel (MNK apyrux Todek BeliGpoca) BO BpeMs UCMbITaHWIA C NOCneayowmMM onpeaeneHmemM KOHUEHTPaLMKY BO3MOKHbIX
OnacHbIX COeQMHEHWI B BbIXOAALMX raszax. ATW UCNbITaHUA MOXHO NPOBOAWTL C Ucnonb3oeaHvem TC, moguduumMposaH-
Horo Ansa nogaqun H, (cm. paspen b.2), roe npoBoguTcsa BOCMNaMeHeHe CMecei BhILLe AOMNYyCTUMOro nopora yCTOW4UBOro
rOPeHWs1 B COOTBETCTBMM C METOAOM WCMbITaHWI, NpuBefeHHbIM B pasfdene b.2, 4ytobbl onpeaennTb, HacKoneko rmyboko
B BbIMyCKHOM TpyBonpoBode npoucxoduT obpaTHoe ropexue nepeq TylleHweM. 3aTyxaHve ropswx NpoTuB NoToKa cMme-
Cel 3aBMCUT OT KOHUEHTpaUuii cropaemMoro Boaopoaa 1 reoMeTpumn BbIxnonHow Tpybel, npudem Hanbonee TpygHo racHeT
CMecChb C KOHLeHTpauuein sogopoaa B AgvanasoHe ot 28 % no 30 % no obbemy (Npy1 MUHMMaNbHOM PacCTOAHUM ralleHmns
okono 0,63 mm).

Ecnwn pacnpocTpaHeHue nnameHn NpoTuB NOTOKA He NpekpallaeTcs U JOXOAUT A0 ToHKM Bripsicka H, (rae aTo Mo-
KeT BbITe 0BHapy#eHo NyTem yCTaHOBKM TepMonapsl BGNW3u To4kW BRpbICKa) Ha ucneitatensHoM TC, TO HE UCKMIOYEHD,
YTO OHO MOXET MPOWTW W Aanblue, YeM COOTBETCTBYHLEe MecTo B WTaTtHoM TC, ecnu Ana 3TOro KOMNOHeHTamu Bbllle
no noToky (Hanpvmep, GNoKOM TOMAWBHBIX 3NEMEHTOR) BbIAENWMNOCE 4OCTATOYHO HEOBHapPYKEHHOW yTeukn Bogopoaa. B
TakoM cry4yae 3T UCMbITaHWA Ha «obpaTHoe» cropaHue mMoryT ObiTb NpoBefeHsbl MOBTOPHO Ha TC, copepxallmx Grnoku
TOMMUBHEIX 3MIEMEHTOB C HAMBOMBLUMMN BHYTPEHHUMM yTEeYKaMmu nepeHoca (M/unm yTedkamu oT ApYrMx KOMMOHEHTOB, UNx
neperpeBoMm, YTO MOXET MOBNMATL HA NOKaNbHYIO BOCMNNAMEHAEMOCTb 1 BbIBPOChkI), 4TOBbI ONpeaeniTb BAMSHUE BO3MOX-
HOMO AOCTUMNEHWS MIIaMeHW STUX KOMNOHEHTOB Ha BbIDPOCHI.

Mpwn ot6ope npob BEIGpOCOB Npu ropeHn Heobxoaumo cobnioaaTe OCTOPOXKHOCTL, 4TOBEI M3bexaTe npobrnem ¢ obo-
pygoBaHveM Ans otbopa npob (Hanpumep, MoXeT noTpeboBaTbCA HEKOTOpOe NpefHaMepeHHoe naMepeHHoe pasbasneHve
noTokoB oTt6opa npob). Mcnons3oBaHvwe METOAMKU M3BLITOYHOTO AaBnNeHWa TONNMBA ANA YBEMWYEHWS BHYTPEHHETO nepe-
HOCa BO BpEMSs WUCMbITaHUA Ha BblIBpPOCKI Talke He PeKOMEeHAYeTCs, MOCKOMbBKY 3TO MOXET BPEMEHHO YBENMUYUTL BbiBpOCh.

YTo KacaeTcs onNacHOCTEN, CBA3AHHbBIX C TOKCUMYHOCTBIO, NOCKOMBbKY B MCMpPaBHO paboTalolmx TONMWBHBIX 3MeMeH-
Tax ¢ NPOTOHOOBMEHHOW MeMBpPaHOW OTCYTCTBYET BblAeneHne Kaknx-nmbo TOKCUYHBIX BeLLecTB, BbIBpoCkl, cogepxaline
Takue BEeLEeCTBA, BEPOATHLI Ha NPaKTUKE TOMbKO NP NPOABUMKEHUM NNAMEHW NPOTUB MNOTOKa BHYTPM BbIXNOMHOW cUCTe-
Mbl, UMW XKe ecn BHYTPEHHWI NepeHoc (MepeKkpecTHas yTeyka) 00CTaTOYHO BEenWK, YTOBbl MPUBECTU K 3HAYUTENMBHOMY
neperpesy Bnoka unv cbo B CUCTEME OXNAXAEHWS.

CyulecTByeT HECKONbKO METOAMK OnpedeneHns ypoBHA BHYTPEHHEW N NepekpecTHOW yTedvek, cnocobHbix obe-
cnevynTb B3pbIBOOMACHbIE KOHLEHTpauMn Bogopoda B Belbpoce. B GonblUMHCTBE Cy4YaeB yTeYKM KOMMOHEHTOB BAWUSIOT
Ha BbIGpOCEl He BO BpeMs HeMpepbIBHOW paboTbl, a NpW 3anycke W Nocne BbIKMIOYEHUS CUCTEMBI, MOCKONBKY najeHue
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[aBneHWsA Ha aHoAde B pe3ynbkTaTte TakMxX yTeYek MOXET NPUBOAWTL K HAKOMMEHWIO BOAOPOAA B 3aCTOMHBLIX 30HAX BLIXNOM-
HOWM cucTeMbl HepaboTatowero TC. Hanbonee NnpocTon 1 KOHCepBaTUBHbIA Cnocob onpeaeneHns ONacHOCTY TaKUX yTedek
3aKMYaeTca B oleHKe obbeMa Bogopoaa, NOCTYNAIOLErO B BLIXITOMHYK CUCTEMY, U NMOCMEeayoLLeM NpoBEAEHUM UCTbI-
TaHWiA, ONMcaHHLIX B pazadene b.4, ¢ BBeAeHUEM OLeHEHHOTO 0b6beMa BOAOPOAA B BIXMOMHY cUCTEMY. Takol noaxoa He
YYMTBIBAET BO3MOXHYH YACTUHHYH pekomBuHauMio BHYTPEHHWUX yTeYeK Bogopoaa, Hanpumep B BT3, n noatomy MoXeT
NMPUBECTM K HECKOIBKO 3aBbILLIEHHLIM OLIEHKaM BOCMNaMEHSEMOCTH YTEYEK.

[na onpeneneHvs BNMAHWUSA BEPOSATHOM peKoMOUHaLMK K yTeYKKU, BNUSAIOLLENA TOMBKO Ha BbIBpPOC Mpu 3anycke u
rnocne ocTaHoBKK cucTembl, TC, B coctaBe OXI KOTOPOro yctaHoBneHsb! HOBLIM BT3 (C OTCYTCTBYHOLLEN UMM OKOMOHYIe-
BOW BHYTPEHHEWN YTEYKOW TOMMMBA) M OPOCCENbLHLIA KnanaH, pacnonoXeHHeld nubo mexay Bxoasawmumu B BT3 nuHuamu
nogaqu TONMMBa U Bo3gyxa (4NA MOOEenMpOBaHWs MOBLILLIEHHOW pekoMBuHauum), nubo mexagy Bxogdawen B BT3 nunu-
ey noJadyu TonnuMea W BbIXoAdsdLWen NH1en oTpaboTaHHOro Bo3ayxa (419 MogenupoBaHUA NOHUXKEHHOW pekoMBuHauum),
MOABEPralT CEPUX UCMBITAHUA, UCNOMNb3YA METOAMKY, 0603Ha4eHHyto B pa3gene b.4, n MeHas nonoxeHwe [pOCCEnLHOIo
knanaHa. o okoH4YaHun cepum ncnbitaiuia BT3 naenekatoT m3 TC, He BHOCA M3MEHEHWIA B €ro KoHdurypauuio (ansa co-
XPaHHOCTM NpegnonaraeMoro Nyt yTeyek), U UCCreayrT B3auMOCBA3bL MEXOY NMONOKEHNEM OPOCCENbHOro KnanaHa u
BHYTPEHHE yTe4Kow (Mo cTaHgapTHBIM METOAMKaM C UCTIONb30BaHWEM BO34yXa WK a3oTa).

MeToaovka npoBegeHUst UTOFOBOMO UCMBITAHWS Ha OnpegerneHue OpueHTUPOBOYHOW 3aBUCUMOCTU MEXKAY Makcu-
ManbHO OOMYCTUMOW CKOPOCTBIO BHYTpeHHel yTeukn B BT v MYB 3akniouaeTca B NOBTOPEHUM UCTIBITAHWA HA NOKanbHYy0
BOCMMaMEHAEMOCTb, ONMCaHHOro B pasgenax b.2 unu b.4, 6e3 nononH1MTensHOro BBoAa BOLOPOAA B BLIXJIOMHYH CUCTE-
My. B atom cnydae npumensetca BT ¢ ymepeHHO BbICOKOW CKOPOCTbK) M3MEPSEMON BHYTPEHHEN YyTeuku W co3gaeTtcsa
1n3bbITOMHOE AaBneHue Tonnvea Ha Bxoae B bT3, goctatouHoe aAnd co3aaHus KOHLEHTpauuid Bogopoaa HbKe no NoToKy,
npubnuxatowmxea unu npeesiwarwmx MNYB (B cnyvyae npuMeHeHWs METOAMKW WUCNbITAHWA, onUucaHHoW B pasgene b.4,
HeobXoAMMO OLEHMBATL OABMEHWE TOMbKO B aHOOHOM KOHTYpPE BO BPEMA BbIKITIOMEHUSA cucTeMsl). [locne nonyyeHus 3a-
BUCMMOCTI MEXZY YTEYKOW BoAopoaa Y N3bbITOYHLIM AaBMNeHUeM TONMMBOBO3OYLUIHOW CMECH, 3Has B3aMMOCBA3b MeXay
3Ha4YEeHUsIMM yTEYeK BO3Ayxa M BOOOPOLa, MOXKET DbiTh paccyvTaHa MakcumarbsHas CKopocTh yTedku. [pu ocyuecTene-
HUK 3TUX MCMBITAHWIA XONOCTON X04 paccMaTpuBaeTCA Kak HaumeHee BnaronpusTHoe cOCTosHWE. TeM He MeHee, ecrnin B
pabote 3XI npedycMOTpeHbl cry4van M3bbITOYHOrO AaBNeHWs Ha TOMMUBHOW NMUHKMK W/unK HabnogatoTca Bonee BbICOKME
KOHLIEHTpaLWW BOAOPOAA Npy paboynx YpOBHAX TOKA, NPEBLILALINX YPOBEHL XOMNOCTOrO XoAa, TpebyeTcs npoBeaeHne
OTOENbHLIX CEepPUIA UCNBITAHMIA ANSA oNpefeneHus 3Ha4eHns MakcumansHo AOoNYyCTUMOW YTEYKN NPpU TakMX YPOBHAX TOKA U
BO3MOHOTO BblAENEHWA TOKCUYHbBIX BELLECTB NMPY BOCNINIAMEHEHUW 3TOW YTEYKM NPOTWUB NOTOKa BHYTPW BbIXMOMHOW TPYObI.

B.4 OueHka pe3ynbTaToB NOKanbHOMrO BoCcnnamMmeHeHWA BO BpeMA 3anyckKa v nocne BblKNH4YeHUA CUCTEeMbI

Mpu MCMBLITAHKWAX HA NOKaNbHYK BOCMNaMEHSeMOCTb MPW OCTAHOBKE M 3amycKe OOMKHO ucnonb3oeaTteca TC, cne-
LmansHo MoanuUUMpoBaHHOE ANA NoAavu Konu4ecTea BoAOpoAa, COOTBETCTBYHILLErO ero KONMYecTBY B aHOLOHOW CUCTe-
Me (unu B Opyroi cucteme, U3 KOTOPOM NPOUCXOOUT YTeYKa rnocre BhIKMIOYEeHUs ), B BbIXMOMHYH CUCTEMY BLIKMHOYEHHOTO
TC. Takke MOXET UCMOMNL30BaTLCH METOAMKA, ONMCaHHas B NpUNoXeHun b.3, unn ecTeCTBEHHOE CMELUMBAHWE ra3oB.
HesaBucumMo OT NPUHATOrO NOAXoAa METOAMKa BOCMNIAaMEHEHNS OAWHAKOBA: MOCTOAHHbINA MCTOYHWUK BOCTNIAMEHEHWS (T. .
aneKkTpuYeckas gyra unm oTKpbITOe nnaMs WUPUHOW He meHee 15 MMm) paamelyaeTcs BOrMan OTBEPCTUSA BbIXMOMHON Tpy-
Obl B COOTBETCTBUWU C METOAMKOW UCMbITAHWIA, NpuBegeHHoW B B.2. [laHHbI MeTod BOCNMaMeHeHUsa NpUBoOaUT K caMoMy
rPOMKOMY LUYMY WM Hanbonee CUNbHOMY M3DBLITOYHOMY AABIIEHUIO, MOCKOMNbKY BOCMNAMEHEHWE MPOUCXOAUT Yalle BCero
TOraa, Koraa OCHOBHAsi YacTh BeIOpackiBaeMbIX rOPHYMX ra30B BCE ELUE HAXOOUTCS B BbIXMOMHOW CUCTEME.

B cnyyae 3anycka UCTOYHUK BOCMNaMEHEHWS pasMeLLaeTca paaoM ¢ BeixnonHow TpyGol Bo Bpems 3anycka, rae
OCTaTOMYHLIM BOOOPOA, COAepXKallUMACA B BO3AYLLHOM cucteme (unmn apyron cucteme cbpoca) nocne npegblgyllen ocTta-
HOBKM W CTOAHKW BBITECHAETCSA HapyKy. ICTOYHWK BOCMNaMeHEHWA NOAAEPKUBAETCA PAOOM C BbIXIIONHOW TpyBoi 0o Tex
rnop, Noka KOHUEHTPaumMaA B BbIXNONHOW cucTteme He ynaaeT Hke HINB npu 3anycke TC nnu noka He NpovM3ongeT Bocnna-
MeHeHMWe BbIXoadaLLel ropioyei cMeck. MNocKomnbKy KOnM4yecTBO BOAOPOAA, NPUCYTCTBYIOLLETO NPW 3anycke, MOXKET CUITbHO
3aBUCETb OT BPEMEHM, MPOLUEALIEro Nocne oCcTaHOBKU, PEKOMEHYETCHA MPOBECTU CEPWUIO0 CMLITAHWIA MOCNE pasnMyHbIX
NepUoLOB OCTAHOBKM.

MeToguka McnbiTaHWie C BAPLICKMBAHUEM BOAOPOAE W 3aMyCKOM CUCTEMbI B COOTBETCTBUM C pucyHkoMm B.2 (unwn
rocne OTKMHOYEHUS B COOTBETCTBUM C PUCYHKOM B.3) Takke mMoxeT ObITb MCMoNb30BaHa 4718 NMPOBEPKM BEPOATHOCTH BO3-
ropaHuis 4ns psaa noTeHUMansHO BOCMIaMEeHSHLWMXCA BbIOPOCOB, yaansasa akTMBHbIM NCTOMHUK BOCTINIAMEHEHWUSA 1 MHOMO-
KpaTHO NOBTOPASA MOCMNefoBaTENbHOCTL BMNPLICKA U 3anycka (Mnu otkniyeHns). OTcyTcTBrE BOCNNaMeHeHus npu Bornb-
LLIOM KOMW4ecTBE MOBTOPEHWUIA AAHHOMO BWMAa WCMLITAHWIA B LUMPOKOM OMana3oHe TEMMNepaTypHO-BMNaXHOCTHBIX YCMOBUIA
ABMNAETCA BECKMM KOMWYECTBEHHLIM [0KA3aTeNbCTBOM TOr0, YTO Marnble 06beMbl roprYKnX BLIOPOCOB HE BOCMMaMEHSTCH
6e3 akTUBHOIO UCTOYHMKA BOCMNaMEHEHUS.

[ns ocobbix cnyvyaes 3aMeaneHHoro Mnu NpepBaHHOro 3anycka (Hanpumep, Koraa Ao NosBneHust 4OCTaToMHOro Hanps-
XeHus B ceTk Ans obecneyeHna XonocToro Xo4a UCNonbaykTca BO3AYLUHbIE NMOTOKU HUKE MOMHOIO YPOBHSA XOMOCTOro Xoaa)
noaxond WOeHTUYEH TakoBOMY AnA 0ObLIMHOIO 3anycka, 3a UCKIMKYEHWEM TOT0, YTO UCMOMb3YETCA MEHbLLUKMIA NMOTOK BO34yxa A0
Tex Mop, Moka He Npou30AAEeT BOCMNaMeHEHe WK B BLIXIIONE He NOABUTCA cTabunbHas Heroprodas cmecs Ho/Boaayx.

B cny4yae pacnpegeneHuss BOOPOOa B BLIXMOMHY CUCTEMY MOCMNEe OTKMYEeHUS, MCTOYHUK BOCMNaMEHEHMS Noa-
OEPXVBAETCA PAAOM C BbIXJIOMHOW TPyOOW OO0 Tex Mop, Noka KOHLEHTpaLuWA B BbIXMONHOW cucTeMe (onpedensemas oT-
AeneHo no npobam faryuka H,) He ynaget Hwke HINB Bo Bcem TpyGonpoeoge vnu 40 BOCNIAMEHEHUA TOpPIOYei cMecH,
BbIXOAALLERA U3 BbIXNONHOW TPyObl B COOTBETCTBUM C pyUcyHKOM B.3. UToBbI M3y4nTh HauxXyaLwuWia crnyyan, cregyeT npoBo-
OWTb UCMbITAHWA B NOMELLEHUN Be3 MexaHUYeCKON BEHTUMALMU B COOTBETCTBUM C 5.2.
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Mopava H,

=

3anyck
Cenapatop HiaNoRUamS Mywurens

Monyne T3
BocnnameHeHue H,

PucyHok B.2 — McneiTatensHas ycTaHoBKa Ans onpefeneHus BrUsHUS BoIBPOCOB Npu 3anycke

Mopava H.,

|

Il =

OxampgaHue pacnpocTpaHeHus H.,

CnywuTene T

Cenaparop Hakonutens BocnnameHenve H,

Mogyne T3

PV'IcyHDK 5.3 — WcneiTatensHan YCTaHOBKa OnA onpeneneHna BrinAaHnA BblspDCOB nocne cCTaHoOBKK

KpuTepuu npoxomaeH1s aTux UCMbITaHWA JOMKHLI OCHOBBIBATLCA Ha NpeBbilleHun koHueHTpauuu HIMB (4 % H, no
o6bemy) BO BpeMsl Nycka UMW nocne OCTaHOBKMW, UNK (NpyU NOTeHUManbHO BOCNAMEHSOLLMXCH BbIGpOCax BO Bpems aTux
NnepexofHbIX NPOLECCOR) Ha Pe3ynsTaTe BO3ropaHus, ecni/Koraa oHo NPoUcxoauT. [Ans cnyvyaes BOCNNIaMEHEHNUSA AOMKHbI
UCMONb30BaTLCH KPUTEPUI NPUEMIIEMOCTH, PaHee ONpedeneHHble B NPUNOXKEHUN b.

B.5 YnpolweHHbIN MeToa UCNbITaHUIA ANA OLeHKU BoCcnnaMeHAeMOoCTU BhIXriona

MockonbKy MCNbITaHWA NMPOTOMHBLIX BBIOPOCOB MOKAa3bIBAKOT, YTO NMaMs, UCXoOsUlee OT UCTOMHUKA BOCMNaMeHe-
HWA, C TPYAOM pacnpocTpaHAeTCs Npy coaepxaHuu Bogoposa Huxe 8 %, orpaHudeHue cogepaHus Bogopoaa B nobon
MOMEHTarbHOW BCMbILLKE MeHee YeM Ha 8 % CBOOMT K MMHUMYMY OMacHOCTb AnA niogeld Bbrnmavm mecrta Beibpoca, Aaxe
B YCIOBWSAX NPUCYTCTBUA MCTOYHKMKA BocnnameHeHus (cm. [5]). Mo aTor npuuvHe ucnsiTaHue, NOATBEPXKAAIOLWEE, YTO CO-
JepxaHve Bogopoaa B cbpoce coctaenset meHee 8 % (No o6bemMy) Bo BCEX pexumax, BKoYana 3anyck TC, XonocTon xon,
1 OCTaHOBKY, A@eT 04HO3HAYHYIO OLIEHKY TOTO, YTO BLIOPOC He NpeacTaBnAaeT onacHoCTU. Takum obpa3om, Npu UCNbITaHWK,
npmBeneHHoM B B.4, aToT dhakTop paccmaTtpusaeTcs Kak 4acTb 0OLWEN OLEHKM ONacHOCTM BbIXMOMNHbIX rasos TC.
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MpunoxeHune B
(o6azaTtenbHoe)

PyKOBO,qCTBO no npoBegeHUIO OLleHKN BblspOCDB BOOOPOOaA B NPOCTPaHCTBO, OKpyXawliee
TPaHCNOPTHOE CpencTeo

B.1 [JaHHble ucnbiTaHUA NoO OUEHKE COOTBETCTBYIOT TpeboBaHmam 5.2. Llenbto atnx TpeboBaHWn ABNSETCA OLEHKAa
BbliGpocos Bogopoga TC npw NapkoBKe, XpPaHEHWW WK IKCMNyataumMy BHYTPU NOMELLEHWA, 4Tobbl rapaHTMpoBarh, 4TO
NpoCTPaHCTRO, okpyxatlee TC, MOXET OCcTaBaThbCs «HeKnaccuUMpoBaHHbLIMY» U He ByAeT NoaBepraTbCs HAKoOMMEHWUIO
BOOOPOAA A0 HEMPUEMITIEMBIX YPOBHENW.

KoHueHTpauwsa sogopoga B Beixrione TC gomkHa 6biTb MeHee 7 % — 8 % B TouKe BbiNycka. XoTa aT0 TpeboBaHue
NPUBOAWT K TOMY, YTO BbIOPOC NOKanbHO He SBNAETCA OnacHbIM, ero caMoro no cebe HegocTaTouHo AnA obecnedyeHns
Toro, 4ToObl NPOCTPaHCTBO, oKpyXatowee TC, BbINo «HeknacCcMpUUMPOBaHHbLIMY». YTOBLI He BbITb KnaccnUUMpOBaHHbIM
W, crnenoBartensHo, BbITb NpYemMnemMsiM A8 YNONMHOMOYEHHBIX OpraHoB, NPOCTPAHCTBO BOKpyr TC OOMKHO comepxXaTb
BOOOPOA B KOHUEHTPaUMax MeHee 25 % HwkHero npegena socnnaMmeHaemocty (nnn 1 % Bogopoaa).

KoHueHTpauus Bogopena B NpocTpaHcTee, okpyxatowem TC, B Te4eHMEe BpEMEHMW ABNSETCA (PyHKUMEN OTHOLIe-
HWA CKOPOCTM MOTOKAa BbIXMOMHOIO ra3a k BEHTUNALMOHHOMY NoToky. B paspenax B.2 u B.3 onvcaHbl npoueaypbl OLEHKN
BbIGPOCOB, LieNb KOTOPbIX COCTOWT B TOM, YTOObI BbINOMHUTL OLEHKY BbIDPOCOB B CamMblX HEDMAronpuATHLIX YCNOBUAX B
npegenax HopmarbHbIX paboynx pexmmos TC.

WMcnbiTanne, onucaHHoe B B.2, npegHazHayeHo ANd M3yYeHUs BIVSAHUA YTEYKU TOMNMBA U3 CUCTEMbl XpaHeHWs
Bogopoaa, korga TC npMnapkoBaHo (M He aKcnnyaTupyeTcs).

WMcneiTanne, onvcanHoe B B.3, NnpegHa3HadeHo ANs U3yvyeHUs yTedek npu akcnnyartauum TC Bo BpeMs NapKOBKW B
COOPYKeHUAX (rapaxax).

McneiTaHne B.4 siBnseTcs 3akniovuTeNbHbIM UCMNbITAHUEM ONSA CUTYaUWiA, onucaHHbIX B B.3.

McneiTanne B.5 6bino pazpaboTaHo AN OLEHKW Pe3ynsTaToB BO3MOMXHOM HenpaBunbHou patotel TC, Npy KoTopoi
BbIGpOCkl BOAOpOAa MOryT NPUBECTM K OMACHLIM YCNOBUAM MPU MUHUMAaNbHOM Bo3ayxoobMeHe. B Takux cnyyasx, 4o Toro,
Kak OyOeT OOCTUrHyTa KpUTUYECKas KOHLEHTpauWs BOOOpOoAda B OKpyKawlleM npocTpaHcTee, pabota TC fomkHa ObiTh
npekpatleHa, nubo 3aaeicTBOBaHO NPUMEHEHWE CNeLManbHbIX 3aLLMTHBIX yHKUWIA.

[ns ncnelTaHnia, onvcadHeix B B.2 u B.3, npegnonaraeTcs, 4TO CTaHAapTHLIA NaccaXXUpcKuia aBToMoBunbs nomeLLeH
B HEKOTOPOE 3aKpbITOe NPOCTPAHCTBO pasMepam 4,5 - 2,6 - 2,6 m (30,4 M%). Ecrivt TC MeHbLUe unv Borblue cTaHaapTHoro
nerkoBoro aBToMobuns, MOXHO NPEAnoNoXUTb, YTO OrpaKaeHue He JOMKHO OblTh Bonee Yem Ha 1 M BornbLue, Yem TC B
ONUHY UNU WKUPUHY, U Ha 0,5 M BbICOTbI Ha, CaMOKW BbICOKOW To4KoM TC.

CnenyeT NposiBNSATL OCTOPOXHOCTE MPKU BbINOMHEHWU OLEHOK BbIDPOCOB, MOCKOMNBKY 3TW WCMbITAHWUA CBSA3aHbl C
paboTol C NMErkoBoCNIamMeHALWMMUCA ra3zaMu 1, BO3MOXHO, BOCMIIaMEHEHNEM FOpOYMX cMeceil. BoaMoXHbIMKM nocnea-
CTBUSIMW SBMSIOTCH TPOMKWUIA LLIYM, NOXap/B3pbiB, yaOyllbe W/uny obpa3oBaHNe TOKCUYHBLIX BELLECTB (Hanpumep, AbiMa),
MoaToMy crneayeT U3oNUpoBaTh NepcoHan U UCMonb30BaTe CPEACTRA UHAUBUAYANBLHON 3aLUThI.

ObopynoBaHWe NpU UCMLITAHWAX, a TakKe NPOBEAEHWE CaMMX UCMLITAaHWIA OOMKHBI COOTBETCTBOBATL MECTHLIM,
rocyaapCTBeHHLIM U dbefepansHbeiM HOpMaM W nMpasunam.

Bce obopyaoBaHue npu UCMbITAHWAX, BKMKOYAs OaTYMKK, OOMKHO NOOXOAWTL AN1S YCMOBWIA McnbiTaHniA. [nga nogaep-
YKaHWsa NpueMnemsix ycrnoeuii MOryT noTpeboBaTbCa cpeacTBa KOHTPONS BOCMIAMEHAEMOCTU M YCUITEHHAA BEHTUNALMA.

MaTepuansi, NpUMEHsIEMbIE NPU MPOBEAEHUW OAHHBIX UCMbITAHWA, HE OOMKHBI CO34aBaTh OMNACHOCTL BOCMNaMeHe-
HWSI OT CTATUYECKOTO 3NEKTpUYecTBa.

B.2 MNapkoBKa B NnoMeLleHUAX ¢ eCTECTBEHHOW BEHTUNSsILMEN

[na oueHkn Hanbonee HebnaronpuATHLIX Cny4Yaes cnegyeT paccMaTpyeaTe pasMelleHne TC B NnoMeLleHnn, B Ko-
TOpPOM KpaTHOCTbL Bo3ayxoobmeHa B 4ac He npeBbiwaet 0,03.
[Mpn maneix ckopocTax BeIBPOCOB, KOTOPLIE PABHOMEPHO pacnpenensioTcs B aTMocdiepe OKpy»KatoLLero npocTpaH-
CTBa, KOHLEHTPaLUMWIO BOAOpoAa B MPOCTPaHCTBE BLIMMCIIAKOT No hopmynam:
H+A
H H *[ v )‘

Cy (t)= -——e : y
w2 H A B
K-V
A=— B.2
50 (B.2)
roe CHZ(t) — 3aBMCSLLAs OT BPEMEHM KoHUeHTpauus H, B nomewernm (1,0 = 100 % H,);

H — obuwasn ckopocTb Beibpoca Hy na TC, niMuH;

A — MOTOK BO3gyxa, NOCTYNatLWMA/BLIXOAALLMIA M3 MOMELLEHWNA, N/MUH;

K — kpaTHoCTb BO34yx00OMeHa B MOMELLEHMW B Yac;

V — obbem okpyxatowero TC npocTpaHcTBa, paBHbld 06beMY NomMeLLeHna 3a BelveToM obbema TC, n.

B cny4ae, korga TC npunapkoBaHo 1 KnanaH nogadu Bo4opoAa 3akphiT, BuIbBpoc Bogopoaa B MOMELLEHME paBeH
obLWen yTeqke U3 CMCTEMbI XpaHeHuUs Bogopoaa (npu gonyLeHnn, 4To o6Lem BoOopoaa, OCTaBLUMCS B TOMMMBHOW CUCTE-
M€, OYEHb Mar no CpaBHeHWIO ¢ 06bEMOM UCMBLITATENLHOMO NoMelleHns ). KoHueHTpauma Bogopoaa, onpegenaemasn B.2,
npubnuxaeTcsa K cnegyrLemMy paBHOBECHOMY 3HAYEHUIO
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H
Cy, = 100, B.3
H, (H+A) ( )

H
Cy = ————
M2 " (H+ KV /60)

100, (B.4)

roe CH2 — paBHOBECHaA KOHUeHTpauus H, B nomewieHun, %.

370 TpeboBaHue TaKke MOXET ObITb BbINOMHEHO NyTeM NPoBepkM 6e30MacHOCTK BEIGPOCOB 13 CUCTEMbI XpaHeHUs
Bogopoda (4actb kBanudukaumoHHeix Tpedosanui B FOCT 70680, n otcyTcTBUA NpeBbiweHns 25 % HwkHero npegena
BocrnnameHsieMocT (Unu 1 %-HoWM KoHUeHTpauuW Bogopoaa) B paBHOBECHOM COCTOSHUM.

Moacraenas 3HavYeHua Hu K B dopmyny (B.4), BeIMMCNAIOT BolpaXeHue ANg paBHOBECHOW KOHLUEHTpauum Bogopoaa
(kak dpyHKUMK K) ONSA pasnuyHbIX CKOPOCTEN HAarHeTaHWsA ero B nometleHun (cm. pucyHok B.1). Ha pucyHke B.1 nokasaHa
B3aMMOCBA3b YBENMYeHUs CKopocTy Bo3gyxoobmMeHa Beiwwe 0,03 1 3Ha4MTENEHOTO CHMKEHWS PABHOBECHOIN KOHLEHTPaLWm
BOAOPOAA B NMOMELLEHUN, B TO BPEMA Kak Ha pucyHke B.2 nokasaHa 3aBMCMMOCTb yBENuMYeHus obbema NoMeLleHns ot
ponyctumoro Belbpoca. CoCTosIHME CUCTEeMbl XpaHeHWs BOGOPOAa O0MKHO ObiTe TakMM, YTOOLI B UCMLITAHWUN Y4YWUTbIBANCA
HavbonblIWiA WTaTHBIA BbIGpOC.
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MpegenbHLIR yposeHb BLIGpocor Hy,

He JonyckawLnid npeeeiweHue 25 % HMNB
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PucyHok B.1 — PacueTHana paBHoBecHas KOHLEHTpauua BoAopo4a B OTHOLEHWM CKOPOCTK BbIBpocoB Bodopoaa And
pasnuyHbIX CKOPOCTeW BO3AyxooOMeHa B MOMELLEHNM

Jonyctuman ckopocTs pacxoga Hy, nfMuH
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PucyHok B.2 — [lonycTMmas yTeuka U3 CUCTEMbl XpaHeHusl BoOOpoaa ANs cTaHgapTHeIX U Bonbwnx TC B NOMeLeHnsX
C KpaTHOCThL Bo3gyxoobmeHa 0,03 nonHoro obmeHa B 4ac
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B.3 3KkcnnyaTauuAa TPaHCMOPTHOro cpeACcTBa B MOMEeLLeHUAX C NPUHYAUTENBHOW BeHTUNALNENA

B naHHOM nogpaszgene oueHWBaeTCA BO3MOXHOCTb akcnnyaTtauum TC (Hanpumep, 3anyck TC, paboTta Ha xonoctom
xogy, octaHoB TC) B NPUHYAWTENBHO BEHTUIMPYEMbIX MOMeLLeHUAX. [na 3Toi OLeHKW MCMoNb3yT NoMeLLeH1e, onucaH-
HOE B NPUNOXKEHWA B, HO NOTOK BEHTUMALMW B HEM PErynupyloT Tak, 4yToBbl oH He npesbiwan 0,23 M3/MWH Ha kBaapaTHBIN
MeTp nnowiaan nomelleHus. [ns nomellieHuns paamepom 4,5 - 2,6 - 2,6 M, BEHTUNMPYEMOro 40 KpaTHOCTK BO3ayxoobMmeHa
K 5,4, nonycTumMbliA NOTOK BOAOPOAA Ha Bbixode cocTasndaeT 26,7 n/muH npu Temnepatype 20 °C.

MpumeyvyaHuna

1 CornacHo [6] AnA NapKoBOK C eCTECTBEHHOM UMM MEXaHWYeCcKoW BeHTUNsaunen Tpebyetca obecneyeHune KpaTHo-
cTu Bo3gyxoobmeHa 5,4.

2 26,7 n/MWH COOTBETCTBYET KpaTHOCTU Bo3ayxoobmeHa 5,4 B obbeme 4,5 - 2,6 - 2,6 M.

Paccmatpueatot cneayrowme paboune cocToaHUs:

1 AnuTenbHas CTOSHKA Ha XOMOCTOM XOAY BHYTPM MOMeLLEeHKS

Mpy ANUTENBHOW CTOSIHKE HA XOMOCTOM XOdY BO3MOXHO BO3HWKHOBEHWE OMAacHOW CUTyauuW, ecrniv B NOMELLEHUM
HepocTaTto4yHo Bo3ayxoobmeHa Ans pasbaeneHus BeibpackiBaemMoro Bogopoda 4o 6e3onacHoro ypoeHs. 310 NpUMEHUMO,
B ocobeHHoCTK, Ana Takux TC, BeIXNON KOTOPLIX, fIOKanesHO B ToYKe Belibpoca wnu pagom ¢ TC, NpuMBOAUT K NPeBLILLEHNUIO
HINB no sogopoay.

2 3anyck TC B nomeLLeH1n

Bo Bpems 3anycka cucTeEMbl TOMMUBHELIX ANEMEHTOB BO3MOXeEH Bbibpoc Bogopoaa. B atom cnyyae Heobxoammo,
yTobbl KOHLEHTpauua Bofopoaa B okpyKawLei cpefe TC He npesbiwana 25 % HUWXHero npegena BocnnameHAeMocTy.

[ns npoctpacTea 4,5 - 2,6 - 2,6 M o6bemom 30,4 M3 [oMycTUMOE KONMYECTBO BbIAENSEMOro B 3TO NPOCTPAHCTBO
Bogopoaa coctaenset 6onee 300 n, yto Bonee YeM Ha NOPAAOK NMPEBLILAET OXMAAEMbIA BeIBPOC Npu 3anycke cucte-
Mbl. HeobxoaMMo yunTbiBaTE 3TOT hakTop Npy onpedeneHvuu obLlero MakcrMmaneHO BO3MOXHOMO Belbpoca Bogopoga us
CUCTEMBI.

3 BoiknodeHne TC BHYTPM NOMeELLEHMSA

[Mpw ocTaHOBKe CUCTEMBI TOMMWBHBIX 3NEMEHTOB BO3MOXeH BeiGpoc Bogopoda. NockonksKy KonuyecTeo BOAOPOAa,
BbIJENAEMOro BO BPEMs OTKMIOYEHWA, He Bonblue, Yem BO BpeMs 3anycka, OKuaaeTcs, YTo OTKoHeHue He BydeT nuMuTu-
pytownm (ocobeHHO ecnn 3Ha4YUTEeNbHbLIN BbIBPOC ra3os yxe Npoun3soLlen Bo BpeMs 3anycka). [Ansa Toro 4Tobbl coxpaHuTb
ycrnoeua 10-MUHYTHORM OLEHKM JOCTaTOYHO XKECTKMMW (HO OnpaBaaHHbIMKU MO OTHOLLEHWIO K TpeBoBaHusM), BHECEHWE Bbl-
KMOYeHWs B Ka4eCTBe YacTW NOCNef0BaTeNbHOCTU B NPOBEAEHNM OLEHKN OrpaHNYeHo NocneaHen MUHYTOW BbIKMIOHEHNS.
Kpome Toro, ecnuv npoueaypa OTKMIOYEHUST BbIXOAWT 38 PaMKU OAHOW MUHYTLI, OTBEAEHHOW ANA cueHapus (M NpUBOANT
K Bblibpocam Bogopoda W3-3a NPOoAYBKK, BbiNycKa BO3Ayxa WNu noboli Apyroi onepauumn), pacxoq Bogopoda He OOMmKeH
npesbIWaThL 26,7 n B TedeHue nioboi nocnegyroLlen MUHY Tl OTKNOYEHWA (Nocne nepBoHadansHor 10-MuHyTHOM oueHKN).

Takum 0bpazom, ecnm KOHUEHTpaLus BoAopoAa NoKanbHO NPeBbILAaeT HMBKHWI Npeden BocnnamMmeHseMoCTH B paMm-
Kax OueHOK, ykasaHHbIX B 4.2.4.1, To pasbaBneHne Bodopoaa, BeibpackiBaemMoro Bo Bpems anycka TC, nocneaytolen
paboTbl Ha XONOCTOM XO4Y W OCTAHOBKM B BEHTUNMPYEMbIX NOMELLEHWSX, AOMKHO BbiTh paccyMTaHo Tak, 4Tobbl cogep-
XaHue Bogopoda B BeIGpoce He MPMBENO K TOMY, YTO €ro KOHUEHTPaUWsa B OKpyXalLlem NpocTpaHcTBe npeBbicnT 25 %
HWKHEro npegena BocnnaMmeHsemMocTi. BeinonHeHne atoro TpeboBaHWa NpoBepAOT NyTeM NPOBEAEHWUA UCNBITAHUA, Bbl-
YUCNUTENBHBIX aHanM3oB UM Mx KombuHauuy. BmecTo drakTu4eckoro NpoBeAeHUs UCMbITaHWUI MOTYT ObiTk BbINOMHEHBI
COOTBETCTBYIOLME rnapoduHaMudeckme pacdetsl. Hanpumep, aonyctumelid Beibpoc Bogopoda Ha Beixoge uz TC moxeT
BbITb BbIYMCIIEH C KUCMONb3oBaHueM dopmynsl (B.4) aona sagaHHoro obbeMa NnoMeLleHust U CKOPOCTH BEHTUMALMK TakUM
obpasom, 4Tobbl KOHUEHTpaUMa Bogopoda He npesbiwana 25 % HwxkHero npegena socnnamexaemoctu (1 % Bogopoaa).
dakTnyeckuin BeIOpOC BOAOPOAA MOXHO OMpenenuTe NyTem U3MepeHUs KOHLEeHTpauun BoAopoaa B BbIXMOMHLIX rasax 1
YMHOXEHWS ero Ha NOTOK BbIXMOMHLIX rasoB. Ecnu pacyeTHbIM NOTOK BbIGPOCOB BOAOPOAA MPUBOAUT K HAKOMNEHWH B MO-
MeLleHnn MeHee 25 % HkHero npegena BocnnaMeHsaemMocTy, Takme Belbpockl ABNSIOTCA NpUeMnemMbiMu.

CooTBeTCTBYOWMIA Nepuog UCnbiTaHNA AN OLEeHKWM KonudecTsa BelbpocoB coctaenseT 10 MUMH B COOTBETCTBUM
CO CKOPOCTbI BO34yXooOMeHa B BEHTUNMPyeMOM nomMelueHun. CuTyauun, onucaHHble Bblle, CnedyeT NpoBepsATs Mo
oTOENBHOCTN MW BMecTe, YTobbl 0becneunTb OXBaT pas3nuyHbIX CLeHapueB akcnnyatauuu. Hanpumep, TC moxeT GbiTh
NpUNapkoBaHO, BEIKMIOYEHO, @ 3aTeM NOBTOPHO 3anyLLEHO W NPOAOMKNTE paboTy Ha XONOCTOM XOAdy BHYTPY NOMELLEHUS.
Kpome Toro, cneayet y4uTbiBaTb pasnuyHble Nepuogbl Mexay OCTaHOBKOW W MOCNeayoLWUM 3anycKoM ANs onpeaeneHms
«HaUXyaLWero cryyasy».

B.4 MeTon Bepu(pUKaLMOHHBIX UCNbLITAHWUA ANA OLUEHKU BbIOGPOCOB B BEHTUNUPYEMbIX NOMELLeHUAX

MeTog mcnbiTaHWiA OCHOBaH Ha PyKOBOACTBE, codepxalwemcs B E.2. B yacTHocTw, naMmepeHve pacxoga Bbibpocos
1 NocreaywLMid pacHeT HaKoMneHWs Bo4opo4a 3aMeHAITCA NPUMEHEHUEM «CKOMb3ALLErO CpedHero» Ana U3MepeHus
KOHLIEHTpaLUWM BOAOPOAA, TaK YTO KpaTKOBpPEMEHHbIE OTKNoHeHua oT 4 % Bogopoga (no o6vemy) B cbpoce oonycTumbl,
€CIM MrHOBEHHbIE 3HAYEHWA He ABNSATCA NErko BOCNNaMeHaLWUMMKCH cornacHo B.5. OrpaHnyeHe BpeMeHn Ans CKoMb-
3dL1ero cpegHero Gbino onpeaeneHo paBHeiM 3 ¢. MNockonbky HOMUHAMNBHaA MoLHOCTE TC 1 CKOPOCTL BhIXOA4A BOAOPOAa
B HEKOTOPOW CTeneHu 3aBUCAT OT pa3mepa TC, ncnonb3oBaHWe 3 CeKyHOHOW cpenHe ckonb3aslleld obecneunsaeT 3anac
ANA NPOBEPKM, KOTOPYH MOXHO NpoeoauTs Ana TC Bcex pasMepos.

KoHueHTpauus rasa gomkHa ObiTb M3MepeHa Y 0CEBOW NUHWUM NOTOKA BbIXMOMNHLIX ra3os B npeaenax 100 Mmm OT BbI-
XOOHOTO OTBEPCTUS BLIXTOMNHLIX ra3oB cHapy#u TC.
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MpoBepoyHOe MUCMbITaHMe NPOBOAAT cneayoLlwMm obpasom.

1 Cuctema nutaHua ucneitatensHoro TC (Hanpumep, Brnok TONMWBHBIX 3NEMEHTOB UMW ABUratenb) NporpeBaeTcs
00 HopMarbHoi pabodel TemnepaTtypel U paboTaeT Ha XONoOCTOM XoA4y.

2 Mpubop Ans uaMepeHna KOHLEHTpaLMK Bogopoda B oTpaboTaBLliMX razax OOMmKeH ObiTb TOTOB K perMcTpauiu
AaHHbIX BO BPEMSA UCMNbITAHNUS.

3 KoHueHTpaumsa Bogopoga B oTpaboTaBLLMX ra3ax HenpepbiBHO M3MEPAETCA Ha CNeayLInX sTanax:

- cUCTEMa NUTAHWA OTKMIOYEHA;

- Nocne 3aBepLUeHUs NpoLuecca OTKIHYEHMA 3HeprocucTeMa HeMedneHHo nepesanyckaeTcs;

- MO NPOLUECTBUM OOHOW MWHYTBI CUCTEMA MUTAHWUS BLIKMKYAETCH, U U3MEPEHUA NPOAOIIKAITCH A0 3aBepLUEHNs
npoueaypbl OTKNHYEHWS CUCTEMbI MUTaHKS.

VMcnbiTaHue cunTaeTcs NpoigeHHbIM, ECHK KOHLEHTpaUWs BOAOPOAA B BbIXIIOMHbLIX ra3ax COOTBETCTBYET Cneayto-
LLIAM KpUTEPUAM:

- TPEXCEKYHOHAsA CKOMb3sallas cpenHas He npeebiwaet 4 % no obbemy;

- MTHOBEHHOE 3Ha4YeHue He npeBbilaeT 8 % no obbemMy B cooTBeTCTBMM C B.5.

n punMmedvyaHune — Ecnun otknuk AaTyUKa He NOo3BONAET M3MEPWTb NepexodHble npoueccbl Ao 8 %, To MOXKHO
ucnone3oBats b.4 ONA NpOBEPKW TOrO, YTO BbIXION HE BOCNNaMeEHAETCA.

B.5 HapyweHue npaBun akcnnyatauun TC B noMmeLlLleHUsAX 6e3 NpUHyaAUTENnbLHOW BeHTUNALUA

B T0 Bpems kak pabota TC Ha TONNMBHbLIX 3NeMeHTax NPUBOOUT K YMEHbLUIEHUIO COAEPXaHUA KUCnopoaa B nome-
LLeHNaX (M OMacHOCTH yOyLLIbLS), OHA TaKKe MOXET BbI3BaTk OOMONMHUTENBHYIO ONAcHOCTL BOCMNaMeHeHUs 13-3a BeiOpocoB
Bogopoaa. HecMmoTpsa Ha To, 4TO 3kcnnyatauns Takmx TC B NogobHbIX YyCNOBMAX HE PEKOMEHOYETCH, LeNb 3TOW OLEHKW
COCTOMUT B TOM, YTODbI NPOAEMOHCTPUPOBRATL, YTO TC BLIKMKYAETCA UMW NpekpallaeT paboTy Ha OCHOBE BCTPOEHHLIX UMK
3aWUTHBIX yHKUmMA TC.

OueHka 3aWnTHBIX PYHKUWIA TC NpoBoAUTCHA B COOTBETCTBMMW CO CNeayoLUMMK MONOXKEHNAMM:

1 CocTosHue TonnueHol cuctemel TC nepen UcnbITaHMEM AOMKHO BbITb TakumM, YTOBbl MOXXHO BbINO OLUEHUTE HaK-
fonbluMe BO3MOXHbIE BLIDPOCHI U YTEYKM TOMMMBa. Hanpumep, Bpems nocre BbIKMOYMEHUS (00 nepesanycka) AOMKHO
ObITe OTperynvMpoBaHo Takum obpazoM, 4Tobbl BbIXNon npouaeoaun Havbonbluee KoNUYecTBo BbiGpoca Bogopoaa npu
3anycke.

2 [Ina npoctpaHcTBa, okpy:xatwero TC, cneqyet y4MTLIBATE MAKCUMAanbHO HU3KYK MHTEHCMBHOCTbL BEHTUNALMN,
KOTOPYHO MOXHO OXWUAATb MPW BCEX YCNOBUAX IKCNnyaTaumu.

3 3anyck 1 nocnegyrowmia xonocton xoa TC cnedyeT paccmatpuBaTk 4o Tex nop, noka TC He ocTaHOBUTCH aBTO-
MaTU4eCcKn UMK No NpuyvHe cpabaThiBaHWs aKTUBHbLIX 3aLMTHLIX MEP NPOTUBOAENCTBUS.

BwmecTo hakTuyeckoro ucneitaHua TC B 3aKpbITOM NMOMELLEHMW OOMYCKAeTca paspaboTka Mogenu, onvckiBakoLLei
OXuaaeMoe yBENMYEHWE KOHUEHTpaLWM BOAOPOAa B TEYEHME OLEeHMBaemMoro nepuoga. [NonyyYeHHsle npu Takom moae-
NMPOBaHUM pacyeTHble hopMyrbl MOTYT ObITe Donee CNoXHbLIMK, YeM NpeacTaBneHHble B pasgene B.2, ecnv yuutsiBath
Takve adekTbl, Kak pekoMBuHaLMA BOAOpOOA W3 OKPYXKALLEro npocTpaHcTBa (MOCKONbKY BhIAENAIOWMACA BOAOpOS
BO3BpaLLaEeTCsA HAa BO3AYX03abOPHUK CUCTEMBI TOMIUBHbLIX ANIEMEHTOB Y OKUCMABTCA B HEM), UMK Ke CUCTEMA MOXET npe-
KpaTuTb paboTy K3-3a HeXBATKM KMCNopoda. Micnonb3oBaHWe NonyyYeHHbIX BhIPaXKEHWIA B NpoLecce MOAENUpoBaHUS Tpe-
6yeT npegBapuTenbHON NPOBEPKM.

TpeboraHKe No ocTaHoBKe paboThbl B HEBEHTUITMPYEMOM MOMELLEHM MOXKET ObITh BLIMOMHEHO 32 CHET peanuaawim
3aWmTHBIX thyHKUMA Ha TC. Hanpumep, Bpems, B TedeHne Kotoporo TC moxeT paboTtaTe Ha XONOCTOM X04y, MOXET ObiTe
OrpaHUYeHo, UMM HakomnneHWe BOAOPOAa B OKPYKaKLLEN cpee MOXET ObiTb 0BHapYKEHO NyTEM MOHUTOPWHIA BbIXMOM-
Heix razoB TC unu Bo3gyxa B npocTpaHcTee Bokpyr TC. Ecnu Takme mMepbl NnpuMeHAlT ana obecnedyeHns Heobxognmon
3alUMTbI, JanbHeWLINe UCTbITaHWA UMW aHanua He TpebytoTcs.
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Mpunoxenue I
(cnpaBo4HoOe)

PyKOBO,qCTBO no KOMNOHOBKe BOOOPOOHLIX CUCTEM, BKNKO4YaA 3daUlUTHBIE 3KpPpaHbl U 6apbepbl

1 Llenbto HacTOALLEro NPUNOXeHUA ABNAETCH NPpeaoCTaBNeHNe pekoMeHOALWIA Mo NPOEKTUPOBAHUIO U YCTAaHOBKE
YCI v, npn HanW4n1, CBA3aHHbLIX C HUMW BEHTMNALMOHHELIX ciucTeM. MIHhopmaumua ocHoBaHa Ha pyKOBOACTBE AMA CUCTEM
XpaHeHMa koMmnpuMupoBaHHoro sogopoga (CXKB) B MTOCT P 70680, npmMeHUMBIX KO BCceM aBTOMOOMNbHBIM cMcTEMam
XxpaHeHusa u obpaboTkn Bogopoaa.

.2 Tunebl ycTporcTB Ang copoca AaBneHuA

YC[I — 370 yCcTpONCTBa, KOTOpbIe NpY onpegeneHHbIXx pabodnx YCnoBusx MCnonb3yrT ana cbpoca cogepUMmMoro
TOMNMMBHOW CMCTEMbI CO CXaTbiM Bogopodom. YC[l gomkHbl obnagaTe AOCTATOYHOW NPOMNYCKHOW CNOCOBHOCTLHY, MX KOH-
CTPYKLMSA Y KOMMNOHOBKA MMEIT pellalollee 3Ha4YeHne 0N 3alluThl CUCTEM XpaHeHUs BoAopoaa.

Cu1cTeMbI XpaHeHNsA BOLOPOAA MOTYT NOABEPraTbLCHa BO3AEUCTBUK BHYTPEHHUX TEXHOMNOrMYecknx cboer nnu noebl-
LLIEHHOW BHELUHEW TemMnepaTypbl M3-3a NoXapa, YTo MOXET NMPUBECTM K YBENUYEHUH BHYTPEHHErO OABMEHUs MW K pas-
pyLleHuo cTpyKTypHbIX MaTepnanos CXKB. YC[] npegHasHadyeHo Ans 3allyTel CUCTEMbI NPW 3TUX YCIOBUAX. TepPMUYECKN
aKTMBMpYyeMble yCTpoWcTBa chpoca gaBneHns NpUMEHSIIOT A 3alUMThl CUCTEMbI NP NMOBLILLEHUA TEMNEPATYPLI, 8 aKTu-
BUpPYEMble AaBrneHnem npeaoxpaHnTenbHble YCTPONCTBa akTMBUPYIOTCA MPU pOCTe AaBNeHUs B CUCTEME Bbllle 3a4aHHOro
3HayeHns1. KoMOMHMpPOBaHHbIe NpeaoXpaHuTernbHbIE YCTPOWCTBA akTUBUPYHOTCA MPW NPEeBbILIeHW 3adaHHbIX JaBneHns
Vnu TemMnepaTtypbl.

WMcnone3oeaHue onpegenenHoro YC[I MOXeT Nooxo4uTb He Asl BCeX TUMOB U pasMepoB CUCTEM XpaHEHWs BOLO-
poga. Beibop YC[ v komnoHoeka YC[ B cucTeMax XpaHeHWs Bogopoaa, a Takke obwmne TpeboBaHWA K KOMMOHOBKe BOOO-
poaHbix cuctem — B cooTBetcTBumM ¢ TOCT P 70680.

I3 KomnoHoBKa

CucTeMbl XpaHeHWs BOAOPOAa A0MKHbEI BbiTe ycTaHoBneHsl B TC Takum 0Bpaszom, 4Tobbl KOHTPOIb 38 OnacHbIMU
razamu B CUCTEME OCYLLECTBIANCHA B COOTBETCTBUM C 4.2.3—4.2.5, a YC[, npn HeoBXoANMMOCTK, MOTrMK JOMKHbIM 0Bpasom
hyHKUMOHMPOBAaTEL AN 3alUUTbl CUCTEMBI.

Ecnu cuctema xpaHeHusi Booopoaa pacnonaraetcs B NaccaKMpCKom, BaraykHOM UIM rpy30BOM OTCEKax, creayeT
vcrnonb3oBaTe Bapbepbl AN HEOONYLEHWA nNonagaHust Mobbix BLIBPOCOB M3 CUCTEMbI XpaHEHWS BOAOPOOa B NPOCTpaH-
CTBa NaccaXunpckoro, Bara)kHoro 1My rpy3oBoro OTCeKoB U Ana obecnedyeHus Bbixoga BelOPOCOB M3 3TUX oTcekoB. Pacno-
NOXeHWe Y HanpaBneHne BEHTUMALMOHHBIX NOTOKOB A0MKHbI CBOAUTL K MUHUMYMY BO30eNCTBUE Ha nogen (Kak BHYTpH,
Tak v cHapyxu TC), pacnpocTpaHeHe onacHocTen BHyTpu TC Unu BOKPYT Hero.

MpumeyaHne — BeHTUNAUMOHHBIE KOPOBbI W ra3oHENPOHULIEEMEIE KOXYXW sBRsAOTCS dhopMamu 6apbepos,
KoTOpble WHorAa ucnoneaytotes B otpacny CrIT ans ynaenmBaHWsa BO3MOXHbBIX yTeYEK U3 COYNEHeHWn pe3epByapoB 1 Ans
HanpaeneHus rasa B BeHTUNAUMOHHLIE NUHWK. [Tpn X NpoeKkTupoBaHWKM HeOBXOOUMO YYUTEIBaTbL, YTODbLI 3TW YCTPONCTBA
He Mewanu cnocobHoctn YC[ 3almwiats pesepByapsl.

3.1 Tepmuuecku akTUBUpyeMble ycTpocTBa c6poca gaBneHus

TepmouyscTBUTENBHAA YacTs YC[ OomkHa GbiTe pacnonoxeHa B TOW ke obnacTu Wiv oTceke, rae pacrnonoxeHa
3alMaeman UMK cucTema xpaHeHus Bogopoga. Mx He crnegyeT coeguHATe NOCNeAoBaTenbHO C APYTMMK TEPMUYECKM
aKTUBMpyeMbIMKM ycTpoicTBamu cbpoca gaeneHus unv apyrumu tunamm YCL, ecnu oTAENBHO HE NOATBEPXKAEHO, YTO OHK
MOFyT KOppeKTHO paboTaTk Npy nocnenoBaTensHOM COeanHEHUU. JKpaHel 1 Bapbepbl NOTOKA, ECMNY TAKOBLIE UMEHDTCA, HE
OOMKHbI MELWaTh OTKITUKY UMK OYHKLUMOHUPOBAHWIO TEPMUYECKM akTUBMpPYeMbIX YCTPOUCTB cbpoca aasneHus (cm. .3.2).

3.2 3awnTHbIE 3KpaHbl N Gapbepbl

3awuTHbIe aKpaHbl MOTYT BbiTb MCNONBb30BaHbI AN1A 3aLLMThl BOAOPOAHbLIX CUCTEM OT (PU3NYECKMX, XMMUYECKUX 1 Te-
nnoBbix Bo3gencTBuii. ConHuesaluTHele 3KkpaHbl CNeayeT ycTaHaBnuBaTk A5 3alMThl OT TENNOBOro i YP-Bo3gencTeus
npy HanW4yMW NPSAMOro BO3AeWCTBMA COMHEYHbIX MyYeld. TennoBele 3KpaHbl TaKke CriedyeT UCnonb3oBaTh (Npy Heobxo-
AVMMOCTU) B BOOOPOOHBIX cUCTEMAX, YTOBEI CBECTU K MUHUMYMY NOKaneHOE TENNOBOE BO3AENCTBME M3-3a NoXapa B co-
cenHux otcekax/obnactax TC (Hanpvmep, B canoHe Unu KonecHbIX apkax), a Takke ana Toro, 4tobel YC[ ycnenu aktu-
BWPOBaTLCH.

[pwr NpoeKkTUpOBaHU 3KpaHOB 1 BapbepoB NoToKa AOMKHbLI BbITh yYTeHbl TpeboBaHuA 4.2.3. KOHCTpyKUKA U pac-
nonoxeHve aKkpaHoB vnu GapbepoB NoToKa AomkHbl obecneunTs BesonacHyto paboty YC[ (B 4acTHOCTW, TEPMUYECKMN
aktusupyembim YC[ B M4.1) B yacTu 3alUMThl BOAOPOAHLIX CUCTEM.

TpeboeaHusa, KacaLlmecs cucTeM XxpaHeHus sBogopoaa, npusenersl B FTOCT P 70680—2023 (pasgen 5).

4 BeHTUNALUMOHHLIE CUCTEMbI YCTPOMUCTB cOpoca AaBneHus

CDE,ELVIHMTEJ'IbeIB NMHWK, BO3OYXOBOObI, pr6b|, BbIMYCKHbIE OTBEPCTUA U CUCTEMbI KpENNEHUA OOIMKHbI COXPAaHATb
LUENOCTHOCTE CUCTEMBI BO BpEMA paﬁOTbl, a Takke bbiTb 3alMleHbl OT MEXaHUYECKUX Uk TEPMWNYECKNX I'IOBpE)K,D,BHMﬁ
N1 paspyLweHuna B TedeHne BCero cCpoka Cﬂy}KGb[ TOMMAUBHOM CUCTEMbI.
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rOCT P 70679—2023

4.1 KOHCTPYKUMOHHLIE MaTepuansbi

BeHTUNAUMOHHBLIE NUHMK JoMKHBI obecneynBats paboTocnocoBHOCTL MpY PasnWyYHLIX TEMMOBLIX YCNOBUSX, Kak
npv HopManeHoW paboTe, Tak U B cuTyaumsx, korga YCL 6yayT aktuBmpoBaHbl. CnegyeT Takke yYUTbIBaTb HAKOMMeHne
3MNeKTPOCTaTUYECKOro 3apsaaa U BO3MOXHOCTL MOBLILUEHWA OABNEHUSA B BEHTUMNALMOHHOW NMHUKA 13-32 BOCMNaMEHEHUA
BO Bpems Bbibpoca.

Mpw nopobope matepuanoB KOHCTpyKuuyM YCL HeoOXo4MMO MaKCMMarbHO CHWXaTb PUCK KOPPO3MMW, B TOM YUcne
KOHTaKTHOW KOpPPO3UWN B MECTE COEOMHEHWS C YCTPOUCTBOM cbpoca AaBneHus.

4.2 Npoknagka BEHTUNALMOHHOW NINHUMU

Mpoknagka coequHUTENBHBIX FIMHWIA, BO3OYXOBOOOB, BEHTUNALUMOHHLIX TPYOOK U BbINYCKHbIX oTBepcTuid YC[ He
OOMYyCKAeT CYXXEHUs UMK 3aLLEMINEHUS, a TAKKE NPegycMaTpUBaeT 3alMTy B crydae cTornkHoBeHuin TC, 4Tobul ee dyHK-
UMOHAINBHOCTb HE Hapyllanacb M3-3a OrpaHWYeHun NoToka. BeHTUNALMOHHAA NWHKWA He JOMKHA OrpaHuYuBaTh Npeano-
naraemMyto nponyckHyto cnocobHocTs YC[I 3a cyeT ApoccenbHbIX OTBEPCTUN UMK APYTUX BKIHOYEHWUIA.

BeHTUMAUMOHHLIE MMHWK CNeayeT HaanexallMm 0bpa3om 3akpennsaTs, YTobbl NpegoTBpaTUTL UX NOBPEXOEHWUE BO
BpemaA akcnnyatauuu TC n HEKOHTPONMpyeMoe OBWKEHWE BO BPEMSA BEHTUNALIMN.

4.3 OpraHuzauuns BbLIGPOCORB OT YCTPOWCTB cOpoca AaBneHus

Cnepgyet yoensaTb BHUMaHUE MUHUMU3ALUM pUCKa A5 NAcCaXUpoB Uy NuL, Haxogsawmxesa BHe TC, a Takke yMeHb-
LIEHWUID pUCKa pasBUTUA onacHocTel BHYTPKU TC Unn ero oKpyKeHnsa npu HanpasneHu notoka eeibpocos YCL. Beinyck
YC[ He OomkeH HanpaensiTe BbIXMOMHLIE ra3bl B NACCaXXMPCKOE Unn baraxxHoe OTAENEHWE, B KOMNECHbIE apkuy, B CTOPOHY
CUCTEM XpaHEeHWs BOOOPOAA UMK B CTOPOHY nepeHei Yyactu TC. KOHCTPYKUMA M yCTaHOBKA AOIMKHbLI CBOAWTL K MUHUMYMY
BO3MOXHOCTb BHELLHUX ONAacHOCTEW, BO3HMKAKLWMX B pe3ynstate cpabateiBaHua ycTpoicTea (cM. Taioke 4.2.5).

4.4 NocTopoHHMe MaTepuanbl U BellecTBa B BEHTUNALMOHHLIX NMUHUAX

BeHTunaumoHHsle nuHum YC[ cnegyeT npoekTupoBaTth Takum 0bpasom, 4Tobbl NpegoTBpatuTe NoONagaHue B HUX
MOCTOPOHHKX MaTepuarnoB 1nm cKkonneHvwe enaru. Bnara MoxeT ckannueaTtbCs Ha BHelHel cTopoHe YC[ unu BeHTUNALK-
OHHBIX NMAHMAX V3-3a NPOHMKHOBEHWA BOA4LI MINK €€ NapoB C Nocneayowen KoHgeHcauven. Boga nnv neq B BEHTUNALMOH-
HbIX CMCTEeMax MOryT NpenATcTBoBaTh pabote YC[, a Takke Bbi3blBaTb HEOXKUAAHHOE cpabaTbiBaHWe UNu NoBpeXaeHne
KOMMOHEHTOBR BEHTUMALMOHHOW cucTeMbl. Kopryc BEHTURALUMOHHBLIX NMUHWIA, BKIKOYAs 3arnyLUKu, He AoMyckaeT nonagaHus
BOOblI BHYTPb CMCTEMbI BO BPEMS OOXAA UNu MOWKM TC, a TalKe HapylLueHus CBOeW (OYHKLMOHANbHOW LENOCTHOCTU.
BeHTunsuMoHHas cucteMa goMmkHa NpeaoTepallat unu cbpackliBaTe pOCT AABNEHWS, BO3HUKALMIA 13-32 JOMNYCTVMON
yTeukn YC[, 6e3 notepr oyHKUMOHANBHOCTH UMK LLENOCTHOCTM.

BeHTUNAUMOHHBIE MUHUM W 3aTBOPLI BEHTUNALMOHHBLIX MUHWUIA HE JOMKHLI OrpaHMYUBaTEL NoTok M3 YCI.

.5 Npepynpexaaroilan MapKkMpoBKa

YCO wn apyruve KOMnoHeHTbl, KOTOPble YCTaHaBNMBaOTCA B CMCTeMe XpaHeHUA Boaopoda WU NOAKMioYeHbl K NTMHWKA
00 3anopHoro yCTpGﬁCTBa, a No3ToMYy HaxogATcAa nog AaBneHnem XpaHeHWA, JOMKHBI MMEeTb XENTYH NpeaynpeXxaarLllyo
OTUKETKY C YepPHbIMU 6yI{BaMVI, YKa3blBaOLWYH Ha TO, YTO KOMMOHEHT UK c60pi{a COOEPXKNT XpaHHLLI,MFICH Bogopoa noa
BbICOKMM OaBneHneM Oaxe NMPU 3aKpbITbiX 3aN0OpPHbBIX M CEPBUCHBIX KnanaHax.

.6 dkcnnyaTauMOHHbIE YyCNOBUA

r.6.1 OcmoTp

YC[ cnenyeT NpoBepsiTb COBMECTHO C CUCTEMOW, AN KOTOPOW OHO YCTAHOBIEHO B COOTBETCTBMMU C MHCTPYKLNSAMU
uzrotoButens YCI, Ha Hanvuve noBpexgeHud nnu usHoca. HapyxHyw yacte YC[ MOXHO O4MLLaTh HEArpecCUBHBIMU
YUCTALLMMMW CPEACTBAMM, HE Bbi3blBAOLWMMK KOPPO3UK0. BeHTUNALUMOHHBIE NMUHUKM Y C W BbINYCKHbIE KPbILIKW, ECMW OHW
MCNONb3YHOTCH, CEAYET NPOBEPATE OAHOBPEMEHHO B COOTBETCTBUM C MHCTPYKUUSAMU npouasogutensa TC.

6.2 JopaboTka U peMOHT

Hukakoe YC[, 6GbiBluee B 3KcnnyaTauuv, He OMKHO PEMOHTMPOBATLCA MNKU nNepedensiBatbes 6e3 NMCbMeHHoro
paspelueHus npoussoauTens YC[, npoussogutens BOpTOBOW CUCTEMbI XpaHeHUs Bodopoda unu npoussoautend TC.

6.3 3amena

YCL, Tpebytolee 3amMeHbl B TeYeHWe CpoKa crybbl, crejyeT 3aMeHsATb TONbKO MAEHTUYHBIM YCTPOWCTBOM WU
nooxodsilei 3ameHol, paspelleHHon npouseoauTenem YC[, npoussoantenem BOpTOBOW CUCTEMbBI XPAHEHUSA UMK NpPo-
naeogutenem TC.

6.4 NMoeTopHoOe UCNONbL30BaHWe U NOBTOPHAaA YCTaHOBKa

Hukakoe YC[, kotopoe 6bIno B akcnnyaTauum, He AOMKHO NepeMeLLaTeCsa MMM NOBTOPHO MCMOMB30BATECSA B APYTOn
BogopogHoh cucteme. YCJ[l cnegyeT nepeycTaHaBnMBaTh Ha TOT e KOHTeWHep Wy CUCTeMy TONbKO B TOM criydae, ecnm
3TO AenaeTcs B COOTBETCTBUM C Npouedypamu obcrnyxmMBaHWs, pekoMeHO0BaHHLIMK npouseoguTenamu YCL,.
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FOCT P 70679—2023

Mpunoxexwe [
(o6azaTtenbHoe)

MeToa ucnbiTaHUA 3alWNTbI OT BbIpPpbIBaHWUA 3anpaBOYHOro HUNnenA

.1 OcHoBa meToaa UCNbITaHUNA

BriGop cunel 668 H ocHOBaH Ha MakcMManbHO JONYCTUMOW CUie OTPpbIBa B paspbiBHOW MydTe. [NMogobHble ycTpoi-
cTBa HeobxoauMMbl ANA oTAeneHusa 3anpasBodHon MydTel oT TPK B cnydae Bele3ga TC ¢ npucoeQuHEHHON 3anpaBoYyHON
MydbTon. Beibop 668 H Takke COOTBETCTBYET CUIe, KOTOPYH MOXET NMPUNOXMUTL B3POCIIbIA YErOBEK.

Mpouenypa npegnonaraeT pasnuyHbie HanpaeneHus NpUuKnagbiBaeMoi cunbl. B cnyyae TAHyWEero ycunus, npu-
TNOXEHHOTO BAOMb OCKM 3anpaBOYMHOrO HUMNens, 3HaveHne 668 H moxHO ucnonb3oBaTe 6e3 M3MEHEHWI, OOHAKO, EeCrn
yCUNne NpUIoXeHo nepneHauKynapHo OCK 3anpaBOYHOrO HUNMENd, NoOBPeXAeHWe KOHCTPYKLUUM B MECTE KpenneHus Ha
TC ByneT BbizBaHO M3rvbarolmMM MOMEHTOM. Vicnonb3oBaHue 3anpaBovHOW MydTel AnuHon 0,33 M gaeT MakcumanbHbIA
narnbarowmin momeHT 220 HM. MNpegnonaraeTcs, 4TO M3rMbaloLLMiA MOMEHT SABNSETCH pPe3ynsTaToM NpUoXeHUs CUnbl
K KOHLy COMna B YeTbIpEX OCHOBHLIX HaMpaBneHWax: BepTUKanbHO BBEPX, BEPTUKANbHO BHW3, TOPM30HTANLHO BMNEBO U
rOpU30OHTarnLHO Brpaeo.

B kayecTBe noaTREpKOEHMA TOro, YTO MarucTparns nogady Bogopoaa He Gbina noBpexaeHa BO BPEMS MMUTaLMK
oTbesga, MarMcTpans NoAady Bogopoaa NpPoBePSAT Ha HANMYKMe yTeYek C UCMONb30BaHMEM KPUTEPUS CKOPOCTH YTEYKM B
3,6 Mn/MuH, NOCKONEBKY OH COOTBETCTBYET HalMEHbLLIER yTedke, cnocoBHOW nogaepKMBaTe Nnams.

0.2 OnucaHme meTona vcnbiTaHUA

MpoBepKy Ha COOTBETCTBME AAHHOMY TPebOBaHWUIO NPOBOLAT, BLINOHUE WUCTbITAHWA NMOA AABMEHUEM WM UCTILITAHUA
Ha repMETUYHOCTL B CreyoLeM NopsiaKke:

a) TC nomkHo BblTb cobpaHo U MUCMbITAHO B COOTBETCTBUM C NMPOU3BOLACTBEHHBIMU MeTodaMu, 4Tobbl ybeauTbes,
4yTo cOOopKa BLINOMHEHA MPABUINLHO, @ 3Ha4YEHUS YTEYKM (ECnK TakoBas UMEETCH) HaxoadaATca B 4ONYCTMMbIX Npefenax;

6) ucnbiTaHMe HeoGxoaUMO NPOBOAMUTL B NMOMELLLEHNK, BO3AYXO0OMEH B KOTOPOM 4OCTaTOMEH ANA NPeAoTBpaLLEHMS
NpeBLILLEHUs JONYCTUMOW KOHLIEHTpauuU Bogopoaa npu niwbom Bbibpoce U3 CUCTEMEI, ECMNK BO BPEMS UCTILITAHUS Mpo-
M30MOET paspbIB NUHWK;

B) 3anpaBoyHad MydiTa JomkHa ObITh HageTa Ha 3anpaBoYHbld HUNMNens Ha TC 1 3aduKcupoBaHa B 3TOM Nonoxe-
HUW. 3aTem cucteMa xpaHeHusa Bogopoga TC gomkHa bbiTh 3anpaeneHa rasoobpasHbiM BOAOPOOOM Nog AaBNEHUEM 10
125 % oT HoMMHarnbLHoro paboyero AasneHus (NpeBeILLAKLWLMM HOMUHanNLHoe paboyee Aaenexve B 1,25 pasa); k 3anpa-
BOYHOW MydpTe cnefyeT NpunoXnTe TATOBoe ycunve 668 H B cTOpoHy OT TpaHCNOpPTHOrO cpeacTea (BAoNb 0cv POPCYHKH)
B TeyeHue 5 c. 3anpaBoyHasg MydTa AOMKHa OCTaBaTbCA NPUKPENIIEHHOM K 3anpaBo4HOMY HUMMNENK0 MOCcne NpUIToXKeHns
TAHYLLEro YCUMus; B MPOTMBHOM CryYae UCMbITaHWE NPEeKpaLlaeTca M CHUTAETCA HE MPOMAEHHbLIM;

r) Nocne 3Toro 3anpaBoyvHyl MydTy HeobxooumMo BecnpenATCTBEHHO OTCOEOWHWMTBL OT 3anpaBOYHOrO HUMMens.
Ecnu 3anpaBoyHas mydTa He MOXKET ObiTb OTCOEOUHEHA, UCTLITAHWE NPEKPAaLLAeTCs U CHUTAETCA HE NPONOEHHBIM;

[) 3anpaBoyHasa MydTa gormkHa ObiTe HaOeTa Ha 3anpaeo4HbI HUNNenb Ha TC 1 3adMKCMpoBaHa B 3TOM MONoXe-
HuK. 3aTem cuctema xpaHeHusa Bogopoaa TC gomkHa BbiTh 3anpaeneHa razootpasHeiM BOAOPOOOM Nof AABNEeHUEM [0
125 % oT HoMWHanbHOro pabo4vero gaeneHus (NPeBbILLAKLWLMM HOMUHaNbHOe pabodee gaenenue B 1,25 paaa). K koHuy
3anpaBoYyHOM MydThl CNenyeT NPUIOXMTL paguanbHble YCUnua (NepneHankynapHsbIe OCK cona) B BEPTUKANbHOM (BBEPX
1 BHU3) ¥ TOPM30OHTaNbHOM (BNEBO W BNpaBo) HanpaBneHusx. Ycunue AomkHo BbiTe goctatodHo 6onbwmm, Ytobel co3nath
MOMeHT 220 H - M Ha BHeLlHel YacTK 3anpaBoYHoro HUNNena. 3anpaeoyHasa mydTa omKHa ocTaBaTbCsa NPUKPEneHHoM
K cocydy nocrne npunoXeHus MOMEHTOR; B MPOTUBHOM CIy4ae UCMbITaHUE NPeKpaLlaeTcsa U CYUTAETCH HEMPOWAEHHLIM;

e) Mocre 3Toro 3anpaBoyHy MydTy crneayeT OTCOeQUHWTbL OT 3anpaBoyHOro HUNnensa 6e3 3aepaHuil. Ecnu 3a-
npaeodHas MydTa He MOXET BbITb OTCOEAWHEHA, NPOoLeaypa CYMTAeTCA HEYAaYHOW U UCMbITAHUE NPeKpaLLasTcs;

) Npyn HeobxoAUMOCTW Nepefl BuINOMHEHWEM crneaytolero wara ¢ TC MOXHO CHATb MACTOBOW METarn 1 aApyrve BTo-
pocTeneHHble Matepuansl, 4Tobbl 0becneynTs JOCTYN K BHYTPEHHUM NMUHUAM U COEQUHEHMAM CUCTEMBI NOL4AYM BOAOPOAA;

3) 3anpaBoYHas MydTa gomkHa ObITe HaaeTa Ha 3anpaBodHblA HUNNens Ha TC 1 3adMkcupoBaHa B 3TOM MONoXe-
HUK. 3aTem cucTema xpaHeHua sogopoaa TC gomkHa BbiTb 3anpaeneHa razoobpasHbiM BOAOPOOOM Mo AaBNEHUEM [0
125 % oT HoMuHaneHoro paboyero gasneHna (NpesbllLAIOWMM HOMWHaNeHoe pabodee nasnexve B 1,25 pasa), nocne
Yero NpoBOAMTCA NOUCK yTe4kn. MoXKeT MCnonb30BaTbLCA My3bIPEKOBOE MCMLITAHWE UK ankTePHATUBHbLIN METop, C focTa-
TOYHOW TOYHOCTLIO NS 4eMOHCTpauun Toro, 4To oblas yTeyka Ha rpaHuue pazfena 3anpaBoyHas MydTa/3anpaBoqHbii
HUMMEenb, a TalkKe Ha BHYTPEHHEN TONMUBHOR MUHUW U ee CoeAMHEHUAX cocTaBnaeT meHee 0,005 mr/c (3,6 cm3/mun). [ns
nony4eHua pekoMeHaauunii No NpoBeAeHUIo UCMNBITaHUA CM. NokanbHbIA TecT Ha yTeuky B [OCT P 70680. Ecnu Bce kpute-
pUA YOOBMETBOPEHbI, UCMbITAHNE CHMTAETCH YCMNELLIHO NPOMAEHHbLIM.
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rOCT P 70679—2023

MpunoxeHue E
(ob6AzaTenHoe)

PyKOBD,qCTBO ansa npOBe,D,EHHﬁ MCNbITAHWW BLICOKOBOJNLTHLIX KOMMOHEHTOB

E.1 UcnbiTaHne M30NsALMU BbICOKOBOMNLTHOW CUCTEMbI

McnbiTaHWe M3onaumMM BblCOKOBOSBTHOM CUCTEMBI npoBOOAT ONA TOro, YTOGbI rapaHTupoBaTth, YTO B Clny4yae Henpea-
HamMepeHHOro KOHTakTa Cc OfHOW BbLICOKOBOMLTHOW LUMHOW U ANneKkTponpoBoaALlMM LLIaccu TC 4yenoBek He noaBeprHeTcA
onacHomMmy nopaxeHuto aNekKTpu4eCKkMmM TOKOM.

nexas DC/DC Hanpaketine

00V 600V

T

ConpoTMBNeHue W3oNALKKA
Oom

WHBepTep

MPT

Om/HanpskeHus [ > Tok Tena
(conpoTuBneH4e Tena; 0 Om)

PueyHok E.1 — MnniocTpauus nopaxeHns anekTpu4eckum TOKOM MPK KOHTaKTe C BblCOKOBOMLTHOW CUCTEMOM,
MMeloLLel HU3KOEe COMPOTUBIEHUE M30NALUK

Llenbto TpebosaHui 500 Om Ha BonkT 1 100 Om Ha BonbT ABnserca obecnevyeHue Toro, YToObl TOK, MPOXOOALLMIA
yepes Teno 4YernoBeka (crnyYyanHo Unu HenpegHamepeHHo), He npeBblwan 2 MA nepemeHHoro Toka 1 10 MA nocTosiHHoro
TOKa COOTBETCTBEHHO.

VcnbiTaHWe npegHazHayeHo Ans onpeneneHus CoOOTBETCTBUA U30NALMU Liener NOCTOAHHOIO U NePEMEHHOro ToKa
TpeboBaHuaM, 0bo3HauyeHHbIM B 4.4.3.1. Ha pucyHke E.2 nokazaH npMMmep pac4yeTa aAns cuTyauuu, korga ABe WWHbI Nno-
CTOAHHOTO TOKa NOAKMKYEHbI K LIeNy NepeMeHHOro Toka Yepe3 HeW30NMMPOBaHHbIA MHBEPTOP.

-——— — o . o WS o my,

-
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===
=== l R
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Ry OM (| NCX33 [ 2 I R4, Om

e m
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1 1.1 .1

= — —

Ro&use R1 Rz R3

PucyHok E.2 — TunoBoi nogxon K NpOBeaeHWo UCMbITAHUIA Ha M30MALMIO BbICOKMM HanpskeHnem asTomobuns
npw HopManeHON aKkcnnyaTauum

McnblTaHve npoBogsaT Ha BCeW cMcTeMe OQHOBPEMEHHO MW Ha ee OTAeNbHbIX yanax AnA onpedeneHns conpoTye-
NEeHNs N30MALUK.

MeTon MCneITaHWA 3aKMIYaeTCs B M3MEPEHUM COMNPOTUBNEHNS uaonsauuu, Om, Mexay pasnuyHelMU CEKLUMAMMN Bbl-
COKOBOIBTHOM LUWMHBI W 9NEKTPONPOBOAALLEro Luaccy (3emMnu) B YCMOBWMAX KOHAEHCALMW Brar, nocne 4ero npoeBogsaT
pac4eT conpoTuBneHus uzonsauyuu, Om/B, npv makcumansHoMm pabGodem HanpskeHun cuctemsbl. MNMpouedypa uenbiTaHua
3aKMo4aeTcs B cregyoLwem:

a) mnoboe BopTOBOE YCTPOWCTBO HAakonneHus saHeprvu (TaroBasa batapesn, BcnomorateneHana batapes, [CX33), oT1-
Bevatowee TpeboeaHuam 4.4.10.1, 4.4.10.2, pomxHo BbiTe OTCOEOUHEHO ANS 3TOTO UCMbLITAHWS,

0) neped Hayanom NPoBeOEeHNUSA UCMBITAHUA BCE CUCTEMbI AOMKHBI HAXOAWTBLCH MpY HOPMarbHbIX pabo4nx yCnoBUsX;

B) 06e CTOPOHbI HEWMCNbITLIBAEMbIX 3MEKTPUHECKMX Lenen (Takmx Kak Ueny HU3KOro HanpsKeHusa) JOMKHbI BbiTh
NOAKMIOYEHb! K anekTponpoeogsiemy waccu TC B obuen Todke. Ecnn HekoTopble 3NeKTPOHHbIE KOMMOHEHTBI, MNOAKI0-
YeHHbIE MeXay NPoBoAsALLER KOHCTPYKUMen TC 1 YacTblo, HaXOAALLENCH NOA HAaNPSBKEHUEM, HE MOTYT BbIAEPXKAaTb UCTbI-
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TaTeNbHOE HaMPSKEeHWe, WX CNeayeT OTKIOYATL OT UCTLITATENBHOW 3MEKTPUHECKOW Lienu. Yanbl ne4YaTHoW anekTponpo-
BOOKM W OpYrMe KOMMOHEHTHI 3MEKTPOHHBIX CXEM, KOTOPble MOTYT DbiTb NOBPEXAEHb! NPU NPUIOXKEHUN UCTBITATENLHOTO
noTeHuuana, AoMKHbI ObITh yAaneHsl, OTCOEAMHEHBI UMK MHBIM 06pa3oM NpuBeneHs! B Hepabodyee cocToaHWE A0 NpoBe-
OeHua ucnbiTaHyid. [onynpoBOoHMKOBLIE YCTPOWUCTRA B Brioke MoryT BbITh 3allyHTUPOBaHLI Mo OTAENBHOCTH OO0 NpoBede-
HWA UCNbITaHUA, 4TOObI N3bexartb WX paspyLleHns B Cny4yae HEMCNPaBHOCTU B APYrvMX LENsx;

r) N0 YCMOTPEHMIO M3rOTOBWTENS NOMKOCA Pa3nWyHbIX CEYEHWUIA MOryT BbiTe COEQUHEHBI BMECTE ANs onpeaeneHns
00LLEero coNpoTUBINEHWA 3a3EMIEHNS UMW OCTaBIEHbl PasbeAMHEHHBIMI U UCTIbITAHbI OTAENBHO;

) obopynoBaHve O0MmKHO ObITh NOABEPrHYTO NpeaBapuUTeNnsHONM NOArOTOBKE B TEYEHWE HE MeHee 8 4 Mpu Temnepa-
Type (5 £ 2) °C, nocne 4ero ero cnefgyeT Bblaepkath B TedeHune 8 4 npu temnepartype (23 £ 5) °C c BnaxHocTbio (90 £ 5) %
npu atmochepHOM AaBneHuu. AnbLTepHaTUBHLIE NapaMeTpbl NMOATOTOBKW U BLIAEPXKKM MOTYT BbiTh BIGpaHb! Npu YyCNOBUK,
UYTO NEPEXOM Yepes TOUKY POChl MPOMCXOAUT BCKOPE MOCMEe Hayana Nepuoaa BbIAEPKKH.

Ecnu ucneiTaHve M3onsauuy BbICOKUM HaNpsXXeHUEM UCTONb3YETCA Kak YacTb NPOWU3BOACTBEHHBIX UCTIbITAHWIA, e~
CTBWS, ONUCAHHbIE B NepeYucrnennax 6) u ), MoryT BbiTe MCKMIOYEHDI, @ BPEMS UCTbITAHWA MOXKET ObITb COKPaLLEHO;

€) UCMbITaTeNbHbLIM HANPSHKEHWEM ONs U3MEePEeHWS CONPOTUBIEHNSA M30MALMM MOXKET ObITb MCTOMHUK HANPSKEHWA B
CMCTEME UMK MPUKNaabiBaEMOE M3BHE NMOCTOAHHOE HaMnpsiKeHUe.

WMcnbiTaTensHoe HanpsikeHWe JormkHO BeiTe BeIGpaHo cneayowmnm oGpasom:

1) ANS CUCTEM C UCMOMNbL30BAHWEM TOMMMBHBLIX 3NEMEHTOB BbIOMPAETCA MakcumarnsHOe HanpsKeHWe XOrnocToro
xona HaTapeun TONMMBHBLIX 3NIEMEHTOB;

2) Ona anekTpPUYECcKMX CUCTEM (KPOME CUCTEM Ha TOMJIMBHbLIX 3MEMEHTaxX) C aKkKyMynaTOpPHbIMKM BaTtapeamu (unu
OPYTMMUW MCTOYHUKEMUW BbICOKOTO HaNpsXKEHWA) HanpsKeHWe 3aBUCUT OT OOHOMO U3 CNEeayLNX YCIOBUIA:

- MpU MakcumansHOM YpOBHE 3apsa, pekoMeHOoBaHHOM npowu3eoauTenem TC 1 ykaszaHHOM B pPyKOBOACTBE MO
aKkcnnyaTaumu;

- npu 95 % mMakcumanbHOW EMKOCTM akKyMyNATOPOB (UMK APYTMX UCTOYHUKOB BbICOKOMO HAMpsXeEHWUs), ECnu npo-
V3BOAWTENL HE OAET PEKOMEHOALMIA;

- B Npefienax HopMarbHOro paboyero AnanasoHa, yKasaHHOro 3roToBUTenem, Ansa noboro CoCToAHUA 3apaaa akkymy-
NSATOPOB (MM APYTMX UCTOMHUKOB BLICOKOTO HaMNPsXXEHWSA), KOTOPLIE MOXHO 3apsKaTb TOMNbLKO OT MCTOYHUKA 3Heprun Ha TC;

3) AnsA anNeKTpPMYECcKMX cMcTeM (KpoMe CUCTEM TOMIMBHbLIX anieMeHToB) Be3 akkyMmynaTopHbiX Batapei (unn gpyrmx
WCTOYHMKOR BLICOKOTO HaMpsXXeHUs ) MakcumansHoe pabodee HanpspkeHue Lenu.

McneiTatensHoe HanpsKeHue cneayeT NpUKNaabiBath B TEYEHWE BPEMEHU, JOCTATOMHOIO ANd NOMyYeHus cTabuns-
HbIX MOKa3aHui,

4) conpoTUBMNEHWE N3ONALWK CNIEAYET N3MEPSTL B HA4Yane 1u B TEYEHWEe Nepuoaa BblOEpPKKW CO CKOPOCTLHO, NO3BO-
NAOLWEN U3MEPUTH MMHUMATIBHOE 3Ha4YeHue. ViaMepeHna criedyeT NPOBOAMTL C NMOMOLLLI0 NOAXOAALUX NPUBOPOB, Mexay
TOKOBEOYLLUMMM YAaCTAMM KaxO0W aHeprocnucTeMbl U NPoBoAALLEN KOHCTPYKUnen TC;

€) uzonaumio ona kaxgon cbopku unu cuctemsl, OM/B, paccunTeiBalOT NyTEM OEMNEHUsA CONpPOTUBMNEHUS M30NALUA
cbopku Ha MakcumansHoe pabodee HanpsxeHue. MNonHas U3onauMa B3anMOCBA3aHHOW CUCTEMBI ONPeaenseTca Ha OCHO-
BE U30NALUMKM AN KaXK40r0 y3na UK CUCTEMBI B LIENK, KOTOPasA MOXET BbI3BaTb NPOTEKAHWE TOKA Yepes TENo YenoBeka,
KacalLEerocsa aNeKTpMYECKON LLIKMHBI B CUCTEME.

E.2 UcnbiTaHMe Ha YCTOMYMBOCTL K BbICOKOMY HanpsXeHUH

McnbiTaHne Ha yCTOMYMBOCTL K BBICOKOMY HAMPSXKEHWIO NPOBOAAT B CUCTEMAX BLICOKOTO HAMPSXEHWUS ANA NPOBEp-
KW pa3bemoB, KIyTOB W LWKMH. McnblTaHns MoryT NpoBOAUTLCHA Kak Ha BCEW CUCTEME OAHOBPEMEHHO, Tak M Ha OTAEMbHBLIX
ee yanax, CormacHoO CreayoLUM NONoXEHUSAM:

a) ntoboe BopTOBOE YCTPOWCTBO HAKOMMNEHWs aHepruu (Hanpumep, TaroBas batapesn, BcnomorateneHas bartapes)
MOXeT BbITb OTKMIOYEHO NPU NPOBELEHWM 3TOO MCNbITAHWS;

©) nepen npoBefeHWeM UCNbITaHU cucTemMa BT3 nnm gpyriue KOMNOHEHTLI CUCTEMbI (KOTOPbIE MOTYT BbITh NOBPEX-
AeHbl BLICOKMM HanpsiKeHWeMm) MOoryT ObiTb OTKMOYEHbI;

B) o6e CTOpPOHbLI HEUCMBITEIBAEMbIX SMEKTPUHECKUX Lienel (Hanpumep, LEenu HU3KOTO HanpsbkeHus) OOMKHbI ObITb
MOAKMIYEHbI K anekTponpoeogaltemy waccu TC B 06Llent Touke. Ecnu HEKOTOpLIE KOMMOHEHTLI, NOAKITHYEHHBIE MEXay
npoeodsilen KoHcTpykumMen TC 1 yacTbio, HaxoOALWencsa Nog HanpstkeHUeM, HE MOTYT BblAepXaTb UCNbITaTENbHOE Ha-
NPsBKEHWE, UX CreayeT OTKITHYUTL OT UCMbITATENIbHOW 3MNEKTPUYECKON Lenu. Y3nbl ne4aTHON aneKTponpoBOAKM U Apyrue
KOMMOHEHTBI 3MIEKTPOHHBIX CXEM, KOTOpbIE MOrYT BbiTh MNOBPEXAEHbI NPU BO3OEWCTBUM WCMbITATENBHOIO HAMNPSKEHUS,
[OMKHbI ObITh YOaneHbl, 0TCOEQUHEHBI UM MHBIM 0Bpa3oM NpyBeneHsbl B Hepaboyee COCTOAHWE A0 NPOBEAEHUS UCTbITa-
HWiA. MonynpoBOAHMKOBLIE YCTPOWCTBA B Brioke MOryT BbiTh 3alUlYHTUPOBaHLI N0 OTAENBHOCTM 0 NPOBEAEHUA UCTLITaHUS,
YTObbI M30eXKaTh UX paspyLLUeHUs B Criy4yae HEUMCNPABHOCTA B APYrux LEnsx;

r) UcnbITaHe NPOBOOAT NyTEM MOAauy HANPsHKEHUS MOCTOAHHOIO WUINW NepeMeHHoro Toka (¢ YactoTtor ot 50 no
60 Ny) B TE4eHUe OQHOW MUHYTHLI, MEXQy 3NeKTPUYEeCcKMMK LIensMin 1 npoBoasLler KoHcTpykumerh TC. Korga noteHuman
MOCTOAHHOTO TOKA WCMOMNb3YeTCA ANS LEenn NepeMeHHoro Toka, AoMmKeH ObiTb NMPUMEHEH UCMbITATENbHbIA NOTEHUMan, B
1,414 pa3 npeBbllALWMA NPUMEHUMOE CPeQHEKBAAPATUYHOE 3HAYEHME YKa3aHHOMO HanpsKeHWs NePeMEHHOTO TOKA;

[) BO BpEMS BO3AEUCTBUA UCMBLITATENBHOMO HanpskeHus Heobxoaumo MCKMYnTE Npoboii 3onaLUuu:

1) onga uenew, He NpegHa3Ha4YeHHbIX ANS TOKOMPOBOAALLEr0 COEOVMHEHUSA C CETbIO, UCMbITATENbHOE HaNpAKeHne
OOMKHO BbITh BonbLUE, YEM CAMOE BLICOKOE HAaMpPsiKeHWEe, KOTOPOE MOXKET (DAaKTUYECKN BOZHMKHYTL HA KOMMOHEHTE, BKIIO-
yas COOTBETCTBYIOLME MEPEHaNpPsEHWA anekTpuydeckoir uenu. [pogormKkMTensHOCTL UCMBLITAHUA JOMKHA COCTaBUTb
OOHY MUHYTY;
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2) onsa ueneil, NpegHazHa4YeHHbIX ANs TOKONPOBOOALLEr0 COEANHEHUSA C CETLI, B TEYEHWE OOHOW MUHYTHI HEODXO-
OUMO MPUMOXKUTE CredyoLee UcnbiTaTenbHOE HanpsKeHue:

- (2U + 1,000) B AC (cpegHekBagpaTMYHOE 3HA4YEeHUe), ecnv npumeHsaeTcsa BasoBan U3onauus;

- (2U+ 3,250) B AC (cpegHekBagpaTuU4HOe 3Ha4YeHue), ecrnv NpuMeHseTca ABoOWHaa U30NAUNg Unu ycuneHHas uso-
nsauws, rae U — makcumansHoe pabodee HanpsxeHWe (CpegHekBagpaTUYHOE 3Ha4YeHne).

B kayecTBe ankTepHATUBLI YKa3aHHbIM BbILLE YPOBHAM MCMbITATENbHBIX HAMPSXKEHUA ANA Lenei, NoaKMoYeHHbIX
K CETW C NMOMOLLbI TOKONPOBOAALLErO COEOVHEHWS, MOXHO WUCMOMbL30BaTH UCMbITAHWE HA BLIAEPKMBAEMOE UMMYNbCHOE
HanpsbKkeHve M NepeMeHHbIN ToK. Takke 48 NPOBEPKMA CNOCOOHOCTH BbIAEPKUBATL HAaNPSXKEHWEe MOXET UCMOMb30BaThCA
COOTBETCTBYIOLLEEe UcnbiTaHue HanpsxeHwem no FTOCT P M3K 60664-1. Kateropua nepeHanpskeHUa omkHa BbiTh Bbl-
6pana narotoentenem TC B cootBeTcTBuK ¢ FTOCT P M3K 60664-1:

- ANsi NCMbITAHUS HA YCTONYMBOCTbL K UMMYNbLCHOMY HaMNPSXEHUI0 NPUMEHNMbIE UCTBITATENBHLIE HAMPSAXEHUS, yKa-
3aHHble B TOCT P M3K 60664-1, cnegyeT npMMeHATb B 3aBMCUMOCTKM OT KaTeropum nepeHanpskeHus. [pumeHsaemoe
3Ha4YeHWe O0IMKHO ObITh yBenuyeHo Ha 160 % oT 3HauYeHUa HanpsKeHUs ANs ABONHOW UMK YCUNEHHOW M30NALUK;

- ANS NepeMeHHOro Toka ucneltatencHoe Hanpsxenve Un + 1200 B (cpeaHekBagpaTU4HOE 3HAYeHWE) B TeHeHue
60 c, rae Un — HOMWMHanNbHoe HanpseHue Mexay hason M HEWTpanbk CUCTEMbI MUTAHUA C HYNMEBLIM 333EMIEHNEM.
[lBoiHOE 3HAYEHME HANPSKEHUA CleayeT NPUMEHATL MPU ABOWHOW M30NALMK UMW YCUNEHHOW M30MALMUA.

[ns ueneii, npeaHazHaYeHHbIX 418 TOKONPOBOAALLErO COEOUHEHNS C CETLIO, YCTPONCTBA 3aLLMTHI OT NepeHanpshxe-
HUIA, TAKUE KaK KOHOEHCATOPbI, BIMAIOLWWME HA Pe3ynbTaT UCMbITAHWIA, OOMKHbI BbITh OTKNIOYEHLI NEpe ucnbiTaHem. Ta-
K& KOMMOHEHTHI, Kak (hUnbTPbl paguonoMex, HeoOxoaMMo BKMOYaTh NPM UCTILITAHWAX Ha YCTOMYMBOCTL K MMMYTNbCHOMY
HanpspKeHUIo, HO MOXET NoTpeboBaThCs UX OTKIOHYEHWE BO BPEMS WCMBITAHUA HA NEPEMEHHOM TOKE.

Ecnu ucnbitaHne Ha YCTOMYMBOCTL K BbICOKOMY HaMNpsiKeHUH MCMOoMb3yeTCa Kak YacTb MPON3BOLACTBEHHbLIX UCMbITa-
HUIA, BpEMSA UCMbITAHWUSA MOXET DObITb COKpaLLEHO.
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