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Mpeaucnosue

1 NOAFOTOBNEH HaynoHanbHOM accouynaumen nponm3soguTenen UCTOMHUKOB Toka «PYCBAT» (Acco-
unauma «PYCBAT») Ha ocHOBe COOCTBEHHOTO NepeBoaa Ha PYCCKUIM A3bIK aHIMOS3bIYHON BEPCUM AOKYMEHTA,
YKa3aHHOro B NyHKTe 4

2 BHECEH TexHu4eckum koMuTETOM No ctangaptusauun TK 044 «Akkymynatopel n 6atapeny

3 YTBEPXXOEH W BBEAEH B IEMCTBWE Mpukasom deaepansHOro areHTcTBa no TEXHUYECKOMY pe-
rynupoBaHuto u metponorum ot 30 masa 2018 r. Ne 292-ct

4 Hacrosilmin ctaHgapt ABnseTcs MoaMUUMPOBAHHBLIM MO OTHOLLEHUIO K MEXAYHAPOAHOMY AOKYMEH-
Ty IEC/TS 62933-5-1:2017 «Cucrembl HakonneHus anekTpuyeckoin saHeprum (CH33). Yactb 5-1. Besonac-
HOCTb cucTtem, pabortaiowmx B coctase cetu. O6wme Tpebosanusay (IEC/TS 62933-5-1:2017 Ed. 1: Electric
energy storage (EES) systems — Part 5-1: Safety considerations for grid-integrated EES systems — General
specification, MOD) nyteM BHECEHUA TEXHUYECKUX OTKNOHEHWIA, OObSACHEHWE KOTOPLIX NPUBEAEHO BO BBEAE-
HWUM K HACTOSILLEMY CTaHAapTy.

HaumeHoBaHue HACTOALWEro CTaHAapTa U3MEHEHO OTHOCUTENBHO HAUMEHOBAHUA YKA3aHHOTO Mexay-
HaApOAHOro AoKyMeHTa aAna npusegeHus B coorsetcreue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBeleHUsi 0 COOTBETCTBUU CCbIMOYHBIX HALMOHAMNbHBIX CTAHAAPTOB MEXAYHAPOAHLIM CTaHAapTaMm, Uc-
Nosib30BaHHbLIM B KAY€CTBE CCbINIOYHBIX B MPUMEHEHHOM MEXAYHAPOAHOM AOKYMEHTE, NpuBeAEHbl B AONON-
HUTENBHOM NPUNOXKEHUN ,U,A

5 BBEJJEH BINEPBbIE

6 HekoTopble NOnoXXeHUst HaCTOALLEro CTaHgapTa MoryT ABNATLCA 00bekTamu NaTeHTHbIX npas. Mexay-
HapoaHasa anekTpoTexHuyeckas komuccusa (MIOK) He HeceT OTBETCTBEHHOCTU 3a uaeHTUdMKaUuMIo NogoOHbIX
naTeHTHbIX Npas

lNpasuna npumeHeHUs HacCMoAWEea0 cmaHdapma ycmaHoeneHbl 6 cmambe 26 ®edeparnbHo20 3aKOHa
om 29 uwHs 2015 2. Ne 162-®3 «O cmanOapmu3sayuu e Pocculickoli ®edepayuu». NHghopmauus 06 u3-
MEHEHUSX K HacmosweMy cmaHdapmy nybnukyemces e exxe2o00HoM (1o cocmosaHu Ha 1 sHeaps mekyuiez0
200a) uHopMayUOHHOM yKa3amene «HayuoHanbHbie cmaH0apmbiy, a ochuluanbHbIll mekem u3MeHeHul
U ronpasok — 8 eXeMeCcssHHOM UHOpMaUUOHHOM ykadamene «HauuoHanbHblie cmaHlapmebl». B criydae
nepecmompa (3ameHbl) unu omMeHbl Hacmosuwieeo cmaHdapma coomeemcemsyouiee ysedomneHue bydem
onybnukoeaHo 6 brnuXxaliluem 6bITYCKe EXEeMECAYHO20 UHOPMaUUOHHO20 yKasamensa «HayuoHarnbHble
cmaHOapmbi». Coomeemcmeyroujas UHghopMayus, yeedOMIIEHUE U IMEeKCMbl PasMeuarmes makxe 6 UH-
gopmayuoHHOU cucmeme obuie20 nosb308aHUsA — Ha ohuyuanbHoM caiime ®edepanbHo20 azeHmemea o
MEXHUYECKOMY peaysiuposaHuio U Memponoauu e cemu YIHmepHem (www.gost.ru)

© CrtanaaptuHdopm, odpopmneHue, 2018

Hacroswwmii cTaHgapT He MOXET BbiTb MOMHOCTLIO UM YACTUYHO BOCTMIPOM3BEAEH, TUPAXUPOBAH U pac-
MPOCTPaHEH B Ka4ecTBe opuLManLHOro usaaHus 6es paspewwenus degepanbHOro areHTCTBa N0 TEXHUYECKO-
MY PerynmpoBaHu1io U METPONOTnK
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BBenexHue

Mpu paspaboTke TEKyLUMX MIIAHOB NPaBUTENbLCTB MHOMMX CTPaH MO MPOW3BOACTBY M pacnpeaeneHuto
anekTpuyectsa B GyayLuem Obino onpeaeneHo, YTO OHU He MOTYT BbITb peanu3oBaHbl 6e3 JONTOBPEMEHHOTO
HaKOMNeHUA 1 XpaHeHNs1 3Hepruu B auanasoHax MHormx MBT-u.

K HacTosAweMy BpeMeHU BO3HMKIM HECKOMNbKO BUAOB TEXHONOMUI HakonneHusa. MpuMepaMu Takux Tex-
HONOTUI ABNAIOTCA rMAPOAaKKyMynupylowme anektpoctaHuum (FTASC), anekTpoxumudeckue b6arapeu, cucre-
Mbl HAaKOMMEHUA N XPAHEHUS HA OCHOBE Max0BUKOB, BOAOPOAA, CUHTETMYECKOro npupoaHoro rasa (CIMr). Hau-
6onee LUMPOKO MCMONb3YIOTCA TMAPOAKKYMYNUpYOLWMe yCTaHOBKM. MaxoBuku npeacrasnsior coboi npumep
KWHETMYECKOro HaKOMUTENS1 SHEPTUM C BbICOKON yAENbHON MOLLUHOCTLIO, XOPOLUE CTabUNbLHOCTLIO LIMKIOB U
6onblmMM CpokoM cryxbbl. HekoTopble MaxoBUKU NpeAHa3Ha4yeHbl AN KpaTKOBpeMeHHON paboTbl, apyrue
MOryT paboTarb B Te4eHUe ANUTENbHOTO BPEMEHU BNOTb A0 HECKONbKUX YaCOB. AKKYMYNSITOpbl TpebyIOT B
nepByio oyepeab paboT MO CHMXKEHMIO CTOUMOCTH, @ NO HEKOTOPLIM TEXHOSMOTUAM TAKXKE U MO YBENMUYEHUIO
yaenbHom aHeprun. Bogopog u CII, so6aensaeMblie B NpupOAHbIN ra3, BEPOATHO, OyAyT CyLLIECTBEHHBIMU dne-
MeHTamMu OyayLien anekTpudeckoi cetu Gnarogaps ux cnoCoBGHOCTU XpaHEeHUs dHeprum B BonbLLMX 06bemax
1 npogomimTensHoe Bpems. Bogopoa u CMNIT gomkHb! GbiTh B AanbHeWweM UccneaoBaHbl U npopaboTaHbl No
LUMPOKOMY KPYry BONPOCOB, BKIIOYas UX husnyeckme BO3IMOXXHOCTU, B3aUMOAENCTBUE C CYLLECTBYIOLLIMMM MO-
TpebuTensmu rasa Ang ceTen pacnpeaeneHus, ONTUMMAanbHbie XMMUYEeCKUe NpoLiecehl, 6e30MacHOCTb, HAAeX-
HOCTb U 3dpeKkTUBHOCTL. [10 paccMmarpuBaembiM CUCTEMAM HaKOMMEHUA anekTpudeckon sHepruu (CH33)
JONOSHUTENBbHYIO CNpaBoYHYI0 UHdOpMaUUo MOXeET AaTb Benasa kHura M3OK «HakonneHue anekrpuyeckomn
aHeprumn» (2011-12).

B cBSi3u ¢ HEOOXOAUMOCTBIO BbIPAGOTKM MEXAYHAPOAHLIX CTAHAAPTOB B OTHOLLEHMM 6E30NaCcHOCTU HO-
BbIX TEXHONOrMI Hakonnenuss MOK nnaHupyer coxpaHuTb TEMMbI, KaK U B Apyrx obnacrsx B npowwiom. MOK
peKOMEHAYET perynupylouM opraHam NpoBOAUTL NMpeaBapuTenbHylo paboTy no BbipaboTke TpeGoBaHui
Ana Toro, 4ytobbl rapaHTMpoBaTb 6€30NaCHOCTb ITUX TEXHONOIUM U BHECTU BKNag B )OPMUPOBAHME COOT-
BETCTBYOLLUMX MEXOYHAPOAHbIX CTAHAAPTOB, HA KOTOPbLIX MOryT ObITb OCHOBAHbLI COMMAacoOBaHHbIE npasuna.

[Ans crapeix TunoB CH33 cywecTByIOT pasnuyHbie cTaHaapTel MOK, oxBaTbiBaloLLme TEXHUYECKue Tpe-
60BaHl/Iﬂ, MeTOoAbI MCNbITAHUN ® NOCTPOEHUA CUCTEM. ﬂl‘lﬂ apyrux TEXHONOIMMIN UMEIOTCA NULLb HECKOIbKO
CTaHAapToB, PacnPOCTPAHAILLUXCA HA OTAENbHbIE BOMPOCHI.

Ho cux nop Het obLiero ctaHaapra, kacawwerocs 6esonacHocTu npucoeanHeHus CH33 k anekTpuye-
CKUM CETSIM.

BbICTPLIN POCT U HOBbLIE TEXHOMOMMM, BOBNEKAEMbIE B HAKOMIEHUE U XPAHEHUE SNEKTPUYECKOW IHEPTUN
B Brmxkaliem GyayLuem, a Takke yCTaHOBKa HAaKOMUTENEN HeNnocpeaCTBEHHO NoTpebuTenaMu, npeabaBnsoT
ocobble TpeboBaHusA No Be3onacHOCTU. B T0 e Bpems, 06LLECTBO U NPaBUTENLCTBA A0MKHbI ObiTb YBEPEHbI
B Ux 6€30nacHOCTU Nepes LUMPOKUM BHEAPEHUEM CTONb HEOBXOAMMBIX CUCTEM.

Hacrosiuit fOKyMeHT HanpaBneH Ha NocrneaoBaTeNnbHOEe BblpaBHUBaHWE TPeOOBaHUW, BbiABUTaeMbIX
K OTAENbHbIM TEXHOMOIMAM U NPUMEHEHUAM B OTHOLLEHMM ©6e30MacHOCTU NpeaBapuTENibHO COOPaHHbLIX Unu
cobupaembix Ha mecTte CH33, npeaHasHa4YeHHbIX Ana paboTkbl B COCTaBe CETU.

[nsa yyeta notpebHOCTEl HAUMOHANbHOW 3KOHOMMKM Poccuiickoit deaepaumm n 0CoBeHHOCTEN pOCCUit-
CKOW HaLMOHamnbHOW cTaHAapTu3aumMm B TEKCT CTaH4apTa BHECEHbl COOTBETCTBYIOLLINE USMEHEHUS:

- y6paHbl TEPMUHONOIMYECKUE CTaTbi, NOMHOCTLIO noBTopsowme FOCT P 58092.1, octanbHble cTaThu
TEPMUHOB PACNONOXeHb! B andaBUTHOM NOPsAAKe;

- U3MEHEHbI NpuMeYvaHus ctatbk 3.12 (CTapbii Homep 3.28): npumedaHus, OTHOCALLUMECH K aHINUACKOMY
1 (ppaHUy3CKOMY SA3blKaMm 3aMEHEHbI HA OAHO, OTHOCALLEECHA K PYCCKOMY A3bIKy. [puMedYaHue 3 UCKIoYeHo
Kak He OTHOCSLLEEecs K JaHHOMY TEPMUHY (TEPMUH «PUCK» HE MCNOMb3YETCA B CTaTbe);

- npuMeYanus craten 3.17 (3.46), 3.18 (3.38) ucknyeHbl Kak HeMHPOPMATUBHbIE;

- B 5.3.5 ycTpaHeHa siBHas TexHu4yeckasi oLumbka — BMECTO TEPMUHA «ankanouabl» UCNONb30OBaH Tep-
MWH, COOTBETCTBYIOLLMIN KOHTEKCTY — «LLEMOYN»;

- B 5.3.6 «HU3KME TEMMEPATYPbl B COMETAHUM C NIOGLIM U3 NEPEYMCIIEHHbIX (DAKTOPOB PUCKA TaKKE MO-
ryT YBENUYMTb BEPOATHOCTL OcyLUecTBneHna MSDy nepeMeLleHo B KOHeL pa3aena, T.K. UMEeTCsi HECOOTBET-
CTBWE CMbICNA;

- B 8.4 ycTpaHeHa siBHasi TexHu4eckas owwmnbka B nepeom ab3aLie OTHOCUTENBHO KBHELLUHWUX JIMHWUIA CBA3N
W ynpaeneHusi», T.K. B HAUMEHOBAHWUM pasfena u B KOHTPONUpPyembIX napameTpax pedb UAET O BHYTPEHHUX
nuHuAX cBAsun. MHdopmaums 0 HeMCnNpPaBHOCTU BHELLHEN CBA3M npuBeaeHa B 8.5.

- B TEKCTe pasgena 9 BblAeneHbl noapasaensl.
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HAUMOHANBbHBIAN CTAHOAPT POCCUNCKOWN ®EQLEPALUNMU

CUCTEeMbl HAKONJIEHUA ANeKTpuyeckomn aHeprum (CHII)
BE3OMNACHOCTb CUCTEM, PABOTAIOLWLINX B COCTABE CETU

O6wune Tpe6oBaHuaA

Electric energy storage (EES) systems.
Safety considerations for grid-integrated EES systems. General specification

Dara BBegeHua — 2019—03—01

1 O6nacTb NpUMeHeHus

HacTosiwumit ctaHaapt ycraHaenueaet Tpe6GoBaHusa 6e3onacHocTy (Hanpumep, naeHTudukayusi onacHo-
CTeW, OLIEHKA PUCKOB, CHKEHNE PUCKOB), NpuMeHUMble K CH33, BCTPOEHHBIM B COCTaB 3MEKTPUHECKUX CETEMN.

Hacroswmi ctangapT coaepxut Kputepum ana obecnevenns 6€30nacHOro NPUMEHeHUA n akcnnyara-
LMK CUCTEM HaKOMMEHUS N XpaHEeHNs SneKTpudeckon sHeprum moboro Tuna u pasmepa, npeaHasHaYeHHbIX
ans paboTel B COCTaBe CETU.

2 HopMaTuBHbIE CCbINIKU

B HacTofwemM cTanaapTe Mcnonb30BaHbl HOPMATUBHLIE CCbITIKM Ha CrieayioLme CTaHaapThi.

FOCT P 27.302 HapexHoCTb B TEXHMKE. AHAaNU3 gepeBa HEUCNPABHOCTEN

FOCT P 50571.3 (MOK 60364-4-41:2005) SnekTpoyCcTaHOBKW HU3KOBOMbTHbIE. YacTb 4-41. TpeboBaHusn
Ans obecneyeHusi 6eonacHoCcTU. 3amTa OT NOPAXKEHUS ANEKTPUYECKUM TOKOM

FOCT P 50571.4.42 (M3K 60364-4-42:2010) SneKkTpoyCcTaHOBKU HU3KOBOMbTHbIE. YacTb 4-42. 3awura
ansa obecneveHns 6e30nacHOCTU. 3alumTa OT TENNOBbLIX BO3AEWCTBUMN

MOCT P 51317 (M3K 61000) (Bce yactu) COBMECTUMOCTb TEXHUUYECKUX CPEACTB IMNEKTPOMarHuTHasn

FOCT P 51901.11 (MOK 61882:2001) MeHemxmeHT pucka. MiccneaoBaHue onacHOCTH u paboTocnocob-
HocTu. MpuknagHoe pyKOBOACTBO

FOCT P 51901.12 (M3K 60812:2006) MeHeaxxmeHT pucka. MeToa aHanusa BMA0B U NOCNEACTBUI OTKA30B

FOCT P 58092.1 (M3K 62933-1:2018) Cucrembl HakonneHus anekrpuydeckon aHeprumn (CHI33). Tepmu-
Hbl U onpeaenexus

FOCT P M3K 61508 (Bce uyactu) dyHKUMOHANbHAsA 6e30nNacHOCTL CUCTEM ANEKTPUYECKUX, INEKTPOH-
HbIX, NPOrPaMMUPYEMbIX IMNEKTPOHHBIX, CBSA3aHHbIX ¢ 6€30NaCHOCTbIO

FOCT P M3K 62619 AKKkyMynsiTOpbl M aKKyMynAaTOPHble 6aTtapeun, cogepalume LWenNoYHOW Unu apyrue
HEKUCNOTHbIE 3neKTponuTbl. TpeboBaHusa 6e30nacHOCTU ANA NMUTUEBLIX aKKyMynATOpoB u 6arapei ansi npo-
MbILUMEHHbIX NPUMEHEHUN

MpumeyaHune —lpu NnonbL30BaHUM HACTOALLUM CTaHAAPTOM LienecoobpasHo NPOBEPUTL eACTBUE CCINOYHBIX
cTaHAapToB B MHOPMAaLMOHHOK cucTeMe obLero Nonb3oBaHUs — Ha ocuumansHoM caitte deaepanbHOro areHTCTBa No
TeXHUYECKOMY perynupoBaHunio 1 METPONorum B ceT MHTEpHET UNK No eXerogHoMy UHhopMaLMOHHOMY yka3saTenio «Ha-
LMOHanbHbIe cTaHAapThI», KOTOPLIA ONyGNUKOBaH NO COCTOAHUIO Ha 1 AHBAPA TeKyLLero roaa, U No BbinyckaM exeMecsy-
HOro MHPOPMaLIMOHHOTO YKasaTens «HalumoHanbHbIe CTaHAaPTLI» 3a TeKyLMA rof. Ecnu 3aMeHeH ccbinovHblii ctanHaapr,
Ha& KOTOpbIA JaHa HeAaTUpoBaHHas CChiflka, TO PEKOMEHYEeTCA UCMOoNb3oBaTh AECTBYIOLLYIO BEPCUIO 3TOTO CTaHAapTa
C Y4€TOM BCeX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHWA. Ecrn 3aMeHeH cCbINOoYHbIN CTaHAapT, Ha KOTopLIiA AaHa AaTu-
POBaHHas CChlfika, TO peKOMEeHyeTCst UCToNbL30BaTL BEPCUIO 3TOM0 CTaHAapTa C yKasaHHbLIM Bbille rofjoM yTBepXKAeHUS

U3pnaHue ocpuumanbHoe
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(NpuHATMA). ECnn nocne yTBepXaeHUs HAaCTOSLLEro cTaHaapTa B CCbINOYHbIA CTaHAapT, Ha KOTOPLIA fjaHa jaTupoBaHHas
CChIfKa, BHECEHO U3MeHeHe, 3aTparusatoLee NosnokeHUe, Ha KOTopoe AaHa CCbika, TO 3TO NoNoXKeHUe pekoMeHayeTes
NPUMeHSTL 6e3 yueTa AaHHOMO M3MeHeHUS. ECAM CCbINOYHbINA CTaHAaPT OTMeHeH Ge3 3aMeHbl, TO MOSOXKEHME, B KOTOPOM
AaHa cchinka Ha Hero, peKOMeHAyeTcsl NPUMEHSTL B YacTy, He 3aTparuBaloLLeil 3Ty CCbiKY.

3 TepMuHbI 1 onpeaeneHunA

B Hacrosilem cTaHaapTe NpUMEHEHBI TEPMUHLI, NpueBeaeHHble B fOCT P 58092.1, a Takke cneayiowume
TEPMUHBI C COOTBETCTBYIOLLIMMU ONpeAeneHUsaMu.

NCO n M3K BeayT TepMmuHonoruyeckue 6asbl JaHHbLIX ANA UCNOMb30BaHMA B CTaHAApTU3aLuMmM Mo cne-
AylowuM agpecam:

» Electropedia M3K: aocrynHa Ha hitp://iwww.electropedia.org/;

* Mnardopma onnann-npocmorpa UCO: aocrtynHa Ha http://www.iso.org/obp.

3.1

aHanus BUAOOB U nocrieacTBum otkasoB; FMEA (Hpk. aHanu3 BuaoB U NOcCneacTBUi HEMCNPABHO-
cten) (failure modes and effects analysis, FMEA, (Hpk. fault mode and effects analysis)): KauecrBeHHbli#
METO/, aHanu3a, KOTOpbli NPeanonaraeT 3yyeHue BO3MOXHbLIX BUAOB OTKA30B U HEUCNPABHOCTEN KOMIO-
HEHTOB U UX BO3AENCTBUI HA CrieayoLuii, bonee BbICOKUI (PYHKLIMOHASMbHBIA YPOBEHb CUCTEMBDI.

MpuMeyaHne — TepMUH «PEXUM HENCTIPABHOCTI U aHanu3 sosaeicteus» B MOK 60050-191:1990 (3ameHeH
Ha M3K 60050-192:2015) siBnseTcs ycTapeBLUMM, NOCKONBKY HeucnpaBHOCTL (192-04-01) ABNAeTCA COCTOAHMEM U He
MOXET M0 NorMKe UMeTb BUA, B TO BpeMs Kak Buj otkasa (192-03-17) — 3TO U3MEHEHNE COCTOAHUA.

[1], cTaTba 192-11-05]

3.2

aHanu3 BUAOB, NOCNEGACTBMM U KpUTUUHOCTKH oTKasoB; FMECA (Hpk. AHann3 BuaoB, nocneacTeumn U
KpUTMUYHOCTU HeucnpaeHocTen) (failure modes, effects and criticality analysis, FMECA (Hpk. fault mode, effects
and criticality analysis)): KOnM4eCTBEHHBI UMW KAYECTBEHHLIM METOA aHanu3a, BKNIoYaloLwmin aHanus BUA0B U
nocrneacTBMit OTKA30B, a TaKkKe PpaCCMOTPEHUE BEPOATHOCTU NOABMEHUA U CEPbE3HOCTU NOCNEeACTBUNA.

MpumeyaHune — TepMUH «aHan13 BUA0B, NOCNEACTBUA U KPUTUYHOCTU HencnpaBHocTen» B MOK 60050-191:1990

(3ameHen M3K 60050-192:2015) sBnsieTca ycTapeBLUUM, NOCKOMbKY HeucnpasHocTb (192-04-01) sBnseTca cocTOAHUEM U
He MOXET MO JIOruKe UMETL BUA, B TO BpeMs Kak Bug otkasa (192-03-17) — 370 naMeHeHne CoCTOsAHUA.

[[1], cTaTbsa 192-11-06]

3.3

aHanu3 gepeBa HeucnpaBHocTen; FTA (fault tree analysis, FTA): [leaykTueHbIN aHanus ¢ UCNonb30-
BaHWEM AepeBa HEUCMPABHOCTEN.

MpumMmeyvyaHune — CMm. Takke AepeBo HencnpaBHocTel [1], ctaTbs 192-11-07.
[[1], cTaTbs 192-11-08]

3.4

aHanu3 puckoB (risk analysis): CucremaTudeckoe ncnornb3oBaHue uMerLwenca uHdopmauum aAns Bbl-
SIBNEHWA ONacHOCTEN U KONIMYECTBEHHOM OLIEHKU pUCKa.
[[2], craTba 903-01-08]

3.5

6e3onacHocThb (safety): OTCYyTCTBME HENPMEMIIEMOrO pUcka Npu ucnonb3osaHun CHI3.

MpumMedaHuns

1 B obnacTu cTaHaapTUsaLum 6e30nacHoCTb NPoAYKLMK, NPOLLECCOB M YCIyr 06bIMHO paccMaTpuBaeTCs C TOYKM
3pEHUA JOCTUXKEHNUA onTUMarbHoro GanaHca psaa daKkTopos, BKITIoYas HeTeXHUYeckue hakTopbl, Takne Kak noBefeHue
YenoBekKa, YTO NO3BOMMUT UCKIIOYUTL HeonpaBAaHHble PUCKU Bpefa ANs Nofei U MMyLLecTBa U CHU3UTL UX A0 Npu-
€M1eMOoro YpoBHS.

2 Henpuemnemblit puck fosmkeH ObiTb onpegeneH B KaXA0M KOHKPETHOM cryyae.

3 Ecnu He MOryT BO3HUKHYTL YCIOBUS, KOTOPbIE MOTYT NPUBECTU K HENpUemneMoMy pucky, To CHO3 Haxoautes B
6e30nacHOM COCTOSHWM, B MPOTUBHOM criyyae CHOO HaxoAuTcs B ONacHOM COCTOSIHUM.

[[2], ctaTba 903-01-19 ¢ U3MEHEHUSIMU: BKIIOYEHO NpumeyaHue 2 u3 [3], cratba 351-57-05]
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3.6

BuA otkasa (Hpk. Bua HeucnpasHocTK) (failure mode, (Hpk. fault mode): Cnocob n xapaktep BO3HUK-
HOBEHMS OTKa3a obbekTa.

MpumeyaHune — Bug oTkasa MOXeT onpeAenaTbes YTpaTon yHKLUMOHANBHOCTU UK NepexoioM B Apyroe
COCTOSIHME.

[[1], cTaTba 192-03-17]
3.7

BpeAa (harm): ®u3aunyeckaa TpasMa unu ywepd nuuam, MMyLLECTBY U XXMBOTHbIM.
[[2], ctaTba 903-01-01]

3.8

aonyctumblil puck (tolerable risk): Puck, KOTOpbI cUMTAETCH NPUEMMNEMbIM B JAHHOM KOHTEKCTE Ha
OCHOBE TEKYLUMX LIeHHOCTel obLecTBa.
[[2], ctaTbsa 903-01-12]

3.9 uccnepgoBaHne onacHoctu u padorocnocobHoctn; HAZOP (hazard and operability studies;
HAZOP): CTpyKTYpUpPOBaHHbIA U CUCTEMATUYECKUIA METOA ANA U3YyYEeHUs onpeaesnieHHON CUCTEMbI C Lenblo
BbISIBIEHMA NOTEHLUMATBHBIX ONACHOCTEN B HEW (ONacHOCTU MOTYT BKMIOYaTh B €e0s Kak T€, KOTOPbIE MO CyTK
aKTyarnbHbl TOMbKO B HENOCPEACTBEHHOW ONM30CTM OT CUCTEMBI, Tak M T€, KOTOPbIE UMEIOT ropa3ao bonee -
POKYIO chbepy BO3AENCTBUA, HANPUMEP HEKOTOPbLIE OMACHOCTM ANSl OKPY»KaloLlen cpefbl) U NOTEeHUMUanbHbIX
npobnem ¢ paboToCNnOCOOHOCTLIO CUCTEMbI M, B YACTHOCTHU, BbISIBIIEHUS MPUYUH SKCMNIyaTaLMOHHbIX HapyLue-

HUI U NPOU3BOACTBEHHbIX OTKIOHEHUI, KOTOPbIE MOTYT NPUBECTU K HECOOTBETCTBUIO NPOAYKLIMK.
3.10

XU3HeHHbINn uukn (life cycle): NocneaoBarenbHble U B3aMMOCBSI3aHHbIE 3Tanbl CYLLECTBOBAHUSA NpO-
AYKUWUK, HaYMHasA OT NOSyYeHUA CbIPbS UMK OT reHepauun u3 NPUPOAHbLIX PECYPCOB U A0 KOHEYHON YTUNu-
3auuu,

[FOCT IEC 60050-901—2016, cratbs 901-07-12 ¢ nameHeHusaMu]

3.11

3awmTHas mepa (protective measure): Mepa, HanpaBneHHan Ha AOCTUKEHUE aAEKBATHOTO CHUXEHUS
pucka, peanu3oBaHHas KOHCTPYKTOPOM (3aN0XeHHAst B KOHCTPYKUMIO 3awimTa U AONOSNHUTESNbHbIE 3aLUuT-
Hble Mepbl, MHOPMaLUS ANS UCNONb30BAHUA) U NONb3oBaTeneM (opraHusauua: 6e3onacHbix pabounx npo-
Lueayp, KOHTpons, obyyeHusl; cucTteMbl gonycka k paboTe; npeaoctasneHue u UCNONbL30BaHUE AOMOIHU-
TENbHbIX 3aLLUMT; UCNOMb30BAHUE CPEACTB UHAUBMAYANbHOW 3aLUThI).

[[2], ctaTbs 903-01-17]

3.12

onacHocTb (hazard): lNoTeHuManbHbIN CTOYHUK Bpeaa.

MpuMeyaHne — TepMUH «ONACHOCTb» MOXET ObITb 4OMNOMNHEH B uenax onpeaeneHna UCTOYHUKa ONacHOCTHU
WUINKn XapakTtepa oXungaemoro spega (Hanpwmep, «OMacCHOCTb NopaXXeHUA ANeKTpU4eCKUM TOKOM», «ONacHOCTbL pa3faB-
JNINBaHNA», «OMNAaCHOCTb O6pyLLl6HI/I'i|», «TOKCU4YecKasa ONnacHOCTb», «ONACHOCTb NoXapa», «onacHOCTb yTonneva»)_

[[2], ctaTbsa 903-01-02]

3.13

oueHka puckoB (risk assessment): OOLMI Npouecc, BKNIOYaOWMn aHanu3 pucka u ero BenuumnHy.
[[2], ctaTbsa 903-01-10]

3.14

noa HanpsbkeHUeM, Nog TOKOM (energized, live): UMetowas anekTpuyeckuin noTeHumuan, oTnm4atoLuin-
cA OT 3eMnu Ha paboyeM MECTe 1 KOTOPbIN NPeacTaBnsaeT ONacHOCTb NOPAXEHUs ANEKTPUYECKUM TOKOM.

MpumMedaHuns

1 YacTb HaxofuTCs Nogj HamnpsKeHUeM, Korfa oHa 3neKTPpUYeckU NOAKMoYeHa K UCTOMHUKY 3eKTPpUYecKoin aHep-
rn. OHa TakKe MOXeT BbITb NoA HanNpPsKeHWeM, KOora OHa SMeKTPUYECKW 3apsiKeHa n/Mnm HaxouTcs Noj Bo3eicTBu-
€M AMEKTPUUECKOro UM MarHUTHOMO MOSs.

2 Ota 3anucb Gbina npusegeHa nog Homepom 651-01-14 B MOCT IEC 60050-651—2014. OHa 6bina usMeHeHa
crnefytolmm o6pasom: CroBO «3Ha4UTENbHbIA» BbINO yaarneHo, NOCKOMbKY OHO He Nof4aeTcs KONMYeCTBEHHOMN OLIEHKe.

[[4], cTaTbs 651-21-08]
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3.15

4 OCHOBHble pekomMeHAauumn no acnektam 6e3onacHocTn cuctem HI3

HacToswwin ctaHaapT ocHoBaH Ha PykoBoacTBe M3K 104, B KOTOpOM onpeAenstoTcs npouenypb! noa-
roToBKM nmy6avkauuii no 6esonacHocTy B fononHeHne k Pykosogctesy NCO/M3K 51, Bkawouas noAroToBKy U
MCMNO/Ib30BaHNE OCHOBHbIX Ny6mkauuii no 6esonacHocTn. PykoBoacteo M3AK 104 noagrotoeneHo ACOS (KoH-
Cy/bTaTWBHbI/i KOMUTET N0 6E30MacHOCTH).

Moaxopd, MCnonb30BaHHbIN B HACTOSILLEM CTaHAapTe, nokasaH Ha pucyHke 1. [MepBas rpynna acrnekTos,
onucaHHasi B pasfene 5, 3TO pas3/iMyHble ONacHOCTW, CBA3aHHble ¢ H33 B 3aBMCMMOCTWU OT TUMa CUCTEMBbI,
pacnosioxeHnsl, pasmepa 1 0TTOro, Kak OH MOryT BO34EeNCTBOBAaTb Ha OKPYXaloLLy cpefdy WK Kak OKpyXato-
Las cpefja MOXeT BO34elicTBOBaTh Ha HUX. BTopas rpynna acnekToB, paccmaTpuBaemast B pasgene 6, — 310
npoBefeHNe OLEHKN pUCKa, BblTeKalLero U3 Toro, 4Yto onpefesieHo B pa3genie 5 B COOTBETCTBUN C 3KCMIY-
aTauvoHHbIM NMpUMeHeHneM. TpeTba rpynna acnekTos, paccmarpuBaemas B pasfene 7, OTHOCUTCA K Mepam,
Hanpas/eHHbIM Ha CHWKEHWE puUcKa Ha OCHOBE OLIeHKW, NOMyYeHHON B COOTBETCTBUW C pasgesnom 6.

Onucanve AHANN3 PUCKOB Mepbl no
onacHocTei ans CH33 CHUXEHUIo

CH33 _ . puUcka

PucyHok 1 — O6uiee onucaHue nogxoga kK ycTpaHeHuto onacHocTeli B cuctemax H33

5 PaccmoTpeHune onacHocTei gns cumctem HO3

5.1 OnacHoCTU, CBA3aHHbIE C 3/1EKTPUYECTBOM

ONeKTPUYECTBO MPOXOAWT B 3aMKHYTbIX KOHTypax, Kak mpaBw/o, yepe3 NpoBOAHWUK. Ho mHorga veno-
BEUeckoe TeNo W, B C/lydae HEnocpencTBeHHoW 6/M30CTW, BoAa U AaXe BO3AyX MOMYT GbiTb NPOBOAHMKAMM
3/1EeKTPUYECTBA U C/TyYaiiHO CTAHOBSATCA YACTbO 9/1EKTPUYECKOl Lenu.

BO/b UM TpaBMa, BbI3BaHHbLIE 3/1IEKTPUUECTBOM (MOPaKeHUe 3NeKTPUUYECKUM TOKOM), MOTYT BO3HUKATb,
KOraa afiekTpuueckas aHeprus, cnocobHas NPUUUHATL 60/b UK NOBPeXaeHue, nepefaeTcs Ha YacTb Tena.

Mepefaya 3MEKTPUUECKON SHEPTUM MPOUCXOANT NPpY HAIMUUW OBYX WM GOMee 3NEKTPUUECKUX KOHTakK-
TOB CTENOM:

- MeXay 4YacTblo Tena v NpoBoAsLLel YacTblo 060pyA0BaHNS;

- MeXay ApYroii YacTblo Tena v 3emneii 1 Bogoii uiu apyroii NpoBoasLeit 4YacTbio 060pya0BaHNS.
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Korga 4yenoBek nonyyaert anekTpuyeckuii yaap, aNekTpUYEecTBO TEYET MEXIY YacTsMKU Tena unu yepes
TENo Ha 3a3eMreHue unu 3emnio.

B 3aBMCUMOCTM OT BENUYNHBI, MPOAOIHKUTENBHOCTU, (POPMbI BOSTHbI M YaCTOTbI TOKA, 3PdEKT Ha Yeno-
BEUYECKOe Teno BapbupyeTca OT HeonpeaensaemMoro 0 0OHapY>XMMOro, 3aTeM A0 6ONe3HEHHOro U A0 BPeaHO-
ro. Oxxorn — 310 Hambonee pacnpoCTpaHeHHas TPaBMa, BbI3BAHHASA 3MEKTPUYECKUM YAapOM, HO OH MOXET
BbI3BaTb TAKXKE apUTMUIO XKENyA04KOB cepaua.

MoMuMMO onacHOCTU yaapa u 0Xora, anNeKTPUYeCcTBO Co3aaeT 1 Apyrue onacHoCTU. Tak, Hanpumep, ayru,
BO3HMKAIOLLME B pe3ynbTare KOPOTKOro 3aMblkaHMSA BO BpeMsi paboTbl HA cUCTEMAaX MO HanpsKeHUEM, Ha-
3bIBaEMbl€ «A4YroBas BCMbILIKa», MOTYT MPUBECTU K TPABME UMW BbI3BaTh NOXap.

TepmMuyeckme 0Xorn MoryT ObiTb MOMYYEHLI MPU BO3rOPaHUM OAEXAbl, YTO MOXET NPOU3OWTU Npu 06-
pasoBaHuu anekTpuyeckon Ayru. Heobxoaumo onpeaenuTb rpaHuLbl AYroBOM BCMbILIKK, YTOObI YCTAHOBUTL
COOTBETCTBYIOLLME ypoBHM CN3 AN pabOTHUKOB, 3aHUMAIOLLMXCA TEXHUYECKUM 0OCINY>XMBAHMEM U APYTUMU
JencTBuAMM HA 0DopyaoBaHUM, paboTatoLLeM NoA HAMNPSHXKEHUEM.

YpesBblvaitHO BEICOKO3HEPreTMYECKUe Ayr MOryT NoBpeanTb 060pyaoBaHue, B pesynsrare Yero oparmeH-
TUPOBAHHLIN MeTann ByaeT pasneTaTbCs BO BCEX HanpaeneHusiX. Jaxe HU3KOSHepreTuieckue ayrm MOryT Bbi3bl-
BaTb CUIbHbIE B3PbIBbI B aTMOC(epax, KOTOpble Coaepar BOCNNaMeHsIoLWMECS rasbl, Napbl UK roploune Nblnu.

CTaTnyeckoe aMeKTPUYECTBO MOXKET TAKKE NPUBECTM K yaapaM UK MOXET NPOCTO paspsiauTLCA Ha 00b-
€KT C Cepbe3HbIMU NOCNEACTBUAMM, TAK Kak NPU TPEHUU BOSHUKAET BbICOKUI YPOBEHb CTAaTUYECKOrO aNeKTpu-
YyecTBa B ONpeAeneHHOM MecTe Ha 00bekTe. OTO MOXET NPOU3OWTN NPOCTO NPU KaCaHWM K NnacTMaccoBbIM
Tpybam u matepuanam unu npu HopmarnbHON paboTe NPOPE3UHEHHbIX MPUBOAOB MU PEMHEN, UMEIOLLUXCSH
Ha MHOrMx pabounx mectax. B Takux cnyyasx, Hanpumep, CTaTU4eCcKoe 3MeKTPUYECTBO MOXET NOTEHLMANLHO
pas3psauTbCA, Korga nobrnmu3ocTu HaXOAUTCA AOCTAaTOYHOE KONUYECTBO NIErKOBOCMMAMEHSIOLUXCS UMK TOPIO-
4YUX BELLECTB, U BbI3bIBaTb B3PbIB.

3neKkTpuyeckue onacHoCTU MOTYT TakXe BO3HMKaTb U3-38 HECOOTBETCTBYIOLLMX Npoueayp TYLeHUs no-
»apa, BbI3BAHHOIO SMEeKTPUYECTBOM.

5.2 MexaHu4yeckue onacHocCTu

MexaHunyeckoe nospexaeHne CBsa3aHo C NEPEHOCOM KWHETUYECKOW SHEPrMU Ha YacTb Tena, koraa Bo3-
HWKaeT CTONKHOBEHWE MeXay YacTbio Tena u 4yacTbio o6opynosaHua. Kunetuyeckas aHeprus 3aBuCUT OT OT-
HOCUTENbHOIO ABUXEHUA MexOy HUMM, BKMoYaa 4actu, BbIOPOLLEHHbIE M3 060pYA0BaHMSA, KOTOPLIE CTasKu-
BAIOTCS C YacCTbIO Tena.

MpumepamMu UCTOUHUKOB KMHETUYECKON SHEPrUK ABNAIOTCS:

- ABMXEHNE Tena No OTHOLLEHWIO K OCTPbIM KPOMKAaM M yrmnam;

- ABUXEHNE 4acTu 3a CHET NOBOPOTA UMK APYrUX [IBIKYLLMXCS YacTen, B TOM YMCIIe TOYEK CKaTus;

- ABWXEHMNEe YacTu u3-3a ocnabneHus, B3pbiBa ee Camou UMK B3pbiBa APYIMX YacTeil;

- ABWXeHNe 060pya0BaHUA U3-3a HEYCTOMUYUBOCTH;

- ABM¥KEHNe 060pyA0BaHNA U3-3a HEUCTIPABHOCTM Kpenexa K CTeHam, NOTOMKY UK CTONKE;

- ABM¥KEHNe 060pyaoBaHNA n3-3a COOEB PYYHOTO MaHUNYNMPOBAHUS;

- ABWXEHNE 4aCTu U3-3a B3PbIBA aKKyMynaTopa;

- ABMW¥XEHNE 000pya0BaHNA U3-3a HEAOCTAaTOYHOCTU UM OTKAa3a KpenneHus TENEXKU UMK LUTaTUBa;

- CMeLeHne n3-3a mexaHu4eckon subpauuu;

- ABMWXEHNe 000pya0BaHMSA 3a CHET AeCTBUS NPUPOAHBIX (haKTOPOB (HABOAHEHUS!, 3eMNETPSICEHUS).

MexaHuueckasa TpaBma BKNOYaeT B cebs1 NOTepTOCTU, CAABMNUBAHUS, CCAANHbI, PBAHbIE PaHbl U KOHTY-
31K, BbI3bIBAIOLME TPABMbI PA3NIUYHON CTENEHMN TSHKECTU.

5.3 ipyrue onacHocTHn

5.3.1 OnacHOCTb B3pbiBa

Mpu B3pbIBE NPOMCXOAUT OBLICTPOE pacCLUMPEHUE a3oB, YTO BbI3bIBAET ObLICTPO ABWXKYLLUMIACA (PPOHT
NOBLILLEHHOTO AABNEHUA UNKW YAAPHOI BOMHBI. B3pbiBbl KnaccuuumpyloTca B COOTBETCTBUM C XapakTepoM
«TpaHcopmaLumn» CMcTeMbl, M 06bIYHO B3PbIBbl PU3UUECKOTO U XUMUYECKOTO NPOUCXOXAEHUS Pa3NUYaIOTCS.

dusnyeckne B3pbiBbl BKAOYaoT BLEVE") (B3pbiB paclumpsioLmxcsi napos BCKUNAIOLWEN XMAKOCTH), KO-
TOPbII ABMAETCA CMAbHBIM B3PbIBHLIM UCIAPEHUEM, NPUBOAALLUM K Pa3pbiBy pe3epsyapa, COAEPMaLLEero Xua-
KOCTb Npu Temneparype, 3Ha4UTeNbLHO NPEBLILLAIOLLEN €€ HOPManbHYIO TEMNEPaTYPy KUNEeHUA npu arMocdep-
HOM AasneHun. B aTom cnyvae «npeobpasoBaHuey» NpeacTaBnseT coboit usMeHeHne BHYTPEHHEN SHEPrum.

1) Cnpasouno: BLEVE — boiling liquid expanding vapour explosion.



rOCT P 58092.5.1—2018

X1MUYecKnit B3pbIB MOXKET ObITb CNEACTBUEM PA3roHA 9K30TEPMUYECKON XMMUYECKON peakLmmn unm pas-
JNIOXEeHNA HEeYCTOMUYMBLIX BELLECTB. TaKkKe BO3MOXHO CrOpaHue ropodmx napos TOMMMBHO-BO3AYLLUHON CMECH
(ra3oBble B3pbIBbl) M CYCMEH3MKN YacTuL TOMNMBa B BO3ayxe (Nbinesble B3PbIBbl), NPU 3TOM npeobpa3oBaHue
npeacraBnseT co6oin peakumio ropeHnst B3pbIBOONACHON aTtMocdepsbl. MoTeHunanbHbIe 0NacHOCTHU, CBA3aH-
Hble C B3pbIBOONACHON aTMOCepoit, peanunayoTcs Npu HanuM4ymMm AOCTaTO4HOrO MCTOMHMKA BOCMNAMEHEHUS.

B uenoMm, B3pbiBbl TBEPAbLIX TEM, XMAKOCTEW UMW ra3oB AenaTCsa Ha ABa Tuna: gednarpaumsa u geToHa-
uusi. B 06onx TMnax peakuMoHHas 30Ha pacnpoCTpaHAETCs yepes peareHT(bl). M3-3a pasHuubl B MAOTHOCTU
BELLECTB BblAEMNeHNe SHeprum Ha eauHuLy ob6bema 3HaUUTENbLHO Bbille AN XXUAKOCTEN U TBEPAbIX BELLECTB,
YeM Ans razoobpasHbIX peareHTos.

B3pbIBbl YrpoXaloT XWU3HWU U 340POBbLIO NIOAEN, NOABEPILUMXCA B pe3ynbraTe HEKOHTPONUPYeMoro BO3-
OeWCTBUA NameHun U AaBneHus, BO3AENCTBMIO BPEAHbIX MPOAYKTOB pPeakuuu, pasneTaiowmuxcs 4acTen U CHu-
JKEHUIO KOMWYECTBA KNCMOPOAAa B OKPYXAaIOLLEM BO3AyXe.

5.3.2 OnacHOCTU, BO3HUKaKOLWME B pe3yrbrare 3/1IeKTPUYeCKOro, MarHUTHOro
M 3NeKTPOMAarHUTHOro nonen

B pgononHeHue k 0Bbl4HBIM OMACHOCTAM, CBA3AHHBIM C 9NEKTPUYECTBOM M ONUCAHHBLIM B 5.1, BbICO-
KOYaCTOTHAs SMEeKTPOMArHWUTHAsi SHeprusi, co3faBaemasi paauoyactoTHbiM usnydennem (RFRY), moxer
WHAYLMPOBATL 9NEKTPUYECKNE TOKM UINU HaNPsXKEHWS, KOTOPbIE MOTYT ObiTb MCTOYHUKOM MOMEX Ha APYroM
obopyaoBaHuM, Bbi3bIBaTb SMEKTPUYECKME AYrW, KOTOPbIE MOTYT BOCMIIAMEHATb NErKOBOCMMIAMEHSIOWMNECH
mMarepuansl U1 AeiCTBOBaTb Kak UCTOYHUK BOCNIIAMEHEHUS B3PbIBOOMACHLIX CPefl B ONacHbIX 30Hax. Tpas-
Mbl, BbI3BaHHbIE pagnauuen, BbIXOAAT 3a paMKM HAaCTOSILLEero craHjapra.

5.3.3 OnacHocTb noxapa

OnacHOCTbL BO3ropaHus BO3HUKAET, €CMU roploune Marepuaribl, OKUCANTENb U SHEPTUS 3aXumraHua ao-
CTYNHbI B 4OCTAaTOMHOM KOMUYECTBE B OOAHOM U TOM € MeCTe U B OZHO 1 TO e Bpemsi. OnacHOCTb noxapa
3aBUCUT OT B3aMMOAENCTBUA 3TUX TPEX SNIEMEHTOB.

HekoTopble marepuansl No CBOEW npupoae HecTabunbHbl M 0612aAal0T NOBLILIEHHBIMU OKUCITENb-
HbIMK CBOWCTBaMM MIM CNOCOBOHBI CaMOHarpeBaTbCs. STO BAMAET HA OMACHOCTb NoXapa.

M3MmeHeHMe KOHUeHTpauuu kucropoaa (Hanpumep, oboraiieHue KMCnopoaoMm) Takke MOXET cylle-
CTBEHHO BMUATb HA ONACHOCTb NoXapa.

OnacHOCTb BO3ropaHns MOXET BO3HUKHYTb OT Marepuanos, ucnosnbayemMmbix B CHO3 unu Bbixogawmx m3
Hee, U3 matepuanos, HaxoaaLwmxcst BGnuam CH33, unu u3 marepmanoB, UCMOMNb3yeMbIX NPU €€ U3TOTOBMNEHUN.

loproune marepuansl MOTyT ObiTb B BUAE TBEPALIX BELLECTB, XXUAKOCTEN UIM ra30B OPraHUYECKOW UNu
HeopraHuyeckon npupoasl. Cneayer onpeaennTb, CyLLECTBYIOT UMM MOTYT INU CYLLIECTBOBATbL ropioyuMue Mare-
puarnbl, B KAKOM KONMMYECTBE U B KaKUX MECTax.

Ha nerkocTb BO3ropaHusa marepuanos BnusaeT pasmep, dopMa U ocaxaeHue marepuanos. Hanpumep,
HebonbLIMe KyCOuKM martepuana, cobpaHHble BMECTe, MOTyT Jierde BOCIIIaMEHUTLCS, YeM BonbLune Kycku
3T0ro e marepuana. KombuHauusi MmatepuanoB Takke MOXET BNUATb HA BOCIITAMEHAEMOCTb U NOBEAEHUE
npu oxuradun. Crnegyer paccMoTpeTb BOMPOC O TOM, MOTYT JIM CBOMCTBA MarepuarioB MEHSITbCS CO Bpe-
MEHEM UNU MPU UX UCNONMb30BaAHUM. Takue N3MEHEHUS MOTYT BKIIOYATb B ce0S BO3MOXHOCTL Pa3noXeHuA
marepuana ¢ BblAeneHnemM ropoumnx ra3os U Napos. ATO MOXET NMPUBECTU K NOBBILLEHHOW NOXapOoonacHOCTHU.

Mpu oueHke NoXapoonacHOCTU CrneayeT onpeaenuTb CYLLIEeCTBOBAHWE U KOMMYECTBO BELLECTB, noaaep-
XXUBAIOLLIMX ropeHne, HanpuMep BELUECTB, BbIAENSIOLLMX KUCNOPO, U BEPOATHOCTb UX BO3HUKHOBEHUA. Haun-
fOonee pacnpoCTPaHEHHbIM OKUCIUTENEM ABNSAETCA BO3AYX, HO €CTb W APYr1e OKUCIMTENK, KOTOpbIie noaaep-
KMBAIOT ropeHue, HanpumMep HuTpat kanus (KNOj), nepmanraHar kanus (KMnO ), xnopHas kucnota (HCIO ),
nepokcng sogopoga (H,0,) u 3akuce asora (N,0).

Cneayet onpeaenuTb, Kakue MCTOYHUKU BOCNNAMEHEHMUS CYLLIECTBYIOT UMW MOTYT BO3HUKHYTb. BO3MOX-
Hbl€ UCTOYHWUKKU BOCMIIAaMEHEHNUSI MOTYT BO3HUKHYTb M3-3a BIUAHUA:

a) TENSIOBON SHEPIUK;

b) anekTpu4eckon aHepruu;

C) MEXaHWYECKON 3HEPTUM;

d) XUMWUYECKOI SHEPTUM.

Moxap, BbI3BAHHbLIN ANEKTPUYECTBOM, CBA3aH C Npeobpa3oBaHMem 3NeKTPUYECKOl 3Hepruu B TENmo-
BYI0, KOT4a TEMNNOBAsA 9HEPrusl HarpeBaeT roploynin MaTepuan ¢ NocneayoLum BOCNNaMEHEHUEM W 3aropaHm-
em. SnekTpudeckas aHeprus npeobpasyeTca B TENNOBYIO SHEPTMIO nMMBO Ha conpoTUBNeHun, nMbo Ha ayre u
NEePEeHOCUTCS Ha roproYmnii MaTepuarn.

1) CnpaeoyHo: RFR — radio frequency radiation.



FOCT P 58092.5.1—2018

BocnnameHeHne NponcxoauT, KOraa SHeprua BblAensAeTcs B KONMYecTse, JOCTaTOMHOM AN Harpesa ro-
plovero anemeHTa nocpeacTsoOM NPOBOAUMOCTU, KOHBEKLMM UNKU TENSOBOTO M3Ny4eHUs 40 Takow Temnepary-
pbl, UTO HAYUHAETCA peakuusi ropeHnsa. Cneayet OTMETUTb, YTO peakuusa ropeHust Bcerga 6yaer npomMcxoanTb
MEXAY KUCIIOPOAOM M ra3o06pasHbIM roptoYMM BELLIECTBOM.

B 3aBucuMMOCTM OT npupoabl Tonnuea (rasa, XMAKOCTU Unu TBEPAOro Tena) NpoLece sa)kuranus dyager
pPasnnyHbIM.

[nsa ra3oB BOCNNaMeHEeHWe NPOUCXOAUT B CMECH TOPKOYErO BELLECTBA C OKUCIIUTENEM C MPonopUusiMmu
Mexay HWXHUM npegenom socnnaMmeHsemoctu (LFL) n sepxHum npegenom socnnameHsemoctu (UFL). Ons
WHULMUPOBAHUS FTOPEHUS CMECU YacTO OCTAaTO4HO O4YEeHb Marioro KONMYecTBa dHeprun. 3ta sHeprus 0ObIMHO
N3MepSETCA B CTEXMOMETPUYECKMX NPONOPLIMAX PeakLum ropeHuns. MoaToMy Takoi NpoLece Ha3biBaeTCA BOC-
nnaMeHseMoCTbIO HU3KON aHeprumn (LEF). TpeGyemas aHeprna 00bI4HO UMEET 3Ha4YEeHNE NopsiaKa HECKONbKUX
MK [Ana 3a)KuraHusa cMecu MOXKET BbITb 40CTaTOMHO UCKPbI.

[ns >xkuaKocTen cropaHue NpoOUCXoAUT OT UCMYCKAeMOro napa, npu ycroBuu, YTO CKOPOCTb BblaeneHust
napa JoCTaTtoyHa Ans co3aHusi BOCMIAMEHSOLWENCa CMeCU C OKpPY»KaloWwum Bo3ayxom. Kpome Toro, Boc-
nnameHeHne CMecu NPoMCXOaMT TOMBKO NPWU HanMuuu AOCTaTOYHOW 3Heprum (= LEF), korga temneparypa
XXMAKOCTM BbILLE, YEM TEMMNEPATYPA €€ BCMbILLKM.

[ina TBEPAOrO roprOYero BELLECTBA SIBNIEHWE BOCNNaMeHeHus 6onee cnoxHoe, NOCKONbKY OHO perynu-
pyetcs Tennonepeayel BHyTpU Matepuana. dHeprusi, noriyvyaeMmasn OT roprloyero BellecTsa, ysenuyuuaer
Temneparypy TBEPAOro BELUeCTBA A0 AOCTMXKEHUA TeMnepaTypbl CyGnuMauumn unu pasnoxenus. 3T0oT Npo-
Liecc HasbIBaeTCca ABMeHnMeM nuponuaa. Bpemsa Havyana 3aBucuT OT UHTEHCUBHOCTM TENSIOBOrO NOTOKA, TeNso-
BbIX CBOWCTB, TEMNEpPATypbl BOCMaMEHEHUA U COAEMKaHUA BOAbI.

dasa pacnpoCTpaHeHnsi COOTBETCTBYET YBEMUYEHMIO NIIAMEHU, CBA3AHHOMY C NyTEM FOPEHUSA NErkOBOC-
NMamMeHSIOWMXCA NPeAMETOB. Ha 3TOM 9Tane BaXKHYIO pofib B KAYECTBE KpUTEPUA, KOTOPbIA NO3BONAET UK
NPENSATCTBYET PA3BUTUMIO OTHS, UTPAET PACMONOXEHUE rOPIOYUX ANEMEHTOB.

OnacHOCTL NoXapa MOXET ObITk BbI3BAHA, HANPUMEP, CAMUM OTHEM, TENMOBBLIM U3NTyYEHUEM, A3bIKaMK
nnaMeHu unu BbIAENALWMMUCA BELECTBAMU, B AONONHEHWEe K ONaCHOCTU NoXXapa MOXET CyLecTBOBaTb
OMacHOCTb B3pbIBa.

TepMUyeCKMe U XMMUYECKME ONACHOCTU, BbI3BAHHBLIE MOXAPOM, YIPOXAIOT NIOASAM U OKpyXatowen cpe-
ae. Mpu 3TOM NoXkapbl MOTYT CUIBLHO Pa3nNUYaThLCA N0 XapakTepy U UHTEHCUBHOCTU B 3aBUCMMOCTU OT BelLlle-
CTBa, KOTOPOE roput (NpUpoaa, reOMeTPUs, KONMYECTBO) U YCIIOBUI TOPEHUS.

5.3.4 OnacHOCTH, CBAI3aHHbIE C TEMNEPATYPOH

MNepepaya TeNnOBOW BHEPrMM NPOMCXOAMT TOrAa, Korga TeNo CONPUKAcaeTca C ropayven 4actbio 060-
PYAOBaHUA UK FTOPAYUMU XKUAKOCTIMU. CTENEHb NOBPEXAEHUS 3aBUCUT OT Pa3HOCTU TEMNEPATyp, TENMOBOM
maccel 06beKTa, CKOPOCTU Nepeaadmn TEN0BOW SHEPTUU HA KOXKY U NPOAOIMKUTENbHOCTU KOHTakTa. Bocnpus-
TUE YesloBEe4ECKMM TENOM BapbMPYETCA OT TEMNOTbI A0 XKapa, YTo MOXET NPUBECTU K 60nn nnu TpaBme (0Xor).

BabixaHue ropsyero AbiMa MOXET NPUBECTU K 0xory. B peanbHoi xu3Hu ot 60 % a0 80 % oxoroe co
CMepTEeSbHbIM UCXOA0M NPOUCXOAST B GOMbLUMHCTBE Crny4YaeB M3-3a BAbIxaHWA AbiMa. HenocpeacTBeHHble
aeKTbI MOTYT BKIIOYaTb 0GMOPOYHOE COCTOSHMUE, 3aKyMNOpKyY AbIXaTenbHbIX NyTen, onaneHue BOnNoC nuua
U/MnM HOCOBbIX MONOCTEN M OXOrM BOKPYT NMUa u Leu. BabixaHne AbiMa Takke MOXET NPUBECTU K NYNbMOHO-
norn4eckon Tpasme (TpaBme nerkux).

BosgeiicTBMe TENMOBOrO M3MnyyYeHUs MOXET BbI3BaTb OXOMM KOXuM. Hanbonbluyio yrposy npeacraenser
paguauuoHHOE U3NYyYEHUE, UCXOASLLIEE OT OTKPLITOrO NameHn U B3PbIBOB.

BosgeicTeue aKCTpEeManbHO HU3KUX TEMNEPATYP TaKkKe MOXET Bbl3BaTb HEKOTOPLIE NOBPEXAEHUA KOXM
W YacTen Tena.

Kak HopmaneHble pabovne onepauuu, Tak U yCroBUSt HENPaBUbHOrO 06paLLeHUsi MOTYT Bbi3blBaTb Bbl-
JeneHue Tenna u, cnegoBatenbHO, NOTEHUMANbHbIE TEMMOBbLIE ONACHOCTH.

5.3.5 XumMuyeckue onacHocTu

MoBpexxaeHusi, BbI3BaHHbIE ONACHbIMU BELLECTBAMU, MPOUCXOAAT MU3-38 XMMUYECKON peakuum ¢ 4acTs-
mu Tena. CTeneHb NOBPEXAEHNUs OT JAHHOrO0 BELLECTBA 3aBUCUT KaK OT BEMUYMHBLI U NPOAOIHKUTENEHOCTH
BO34ENCTBUSA, TaK U OT BOCMPUMMYMBOCTU YaCTu TENA K 3TOMY BELLECTBY.

Koxa u rnasa paboTtHuka MOryT noaBepraTtbcs BO3AEWCTBUIO ONACHBIX XMMUYECKUX BELLECTB Npu npsi-
MOM KOHTaKTe C 3arpsi3HEHHbIMW MOBEPXHOCTAMM, NONagaHuu aspo3onen, NOrpyKeHun nnu opbiarax.

XumMuyeckne areHTbl AeNsaTCs Ha ABa TUNA: NEPBUYHbIE pasdpaXXuTenn U ceHcubunusartopsl. [Nepsuy-
HblE UMK NPAMbIE PA3apaXkMTENW AENCTBYIOT HEMOCPEACTBEHHO HA KOXY Yepes Xumuyeckue peakuuu. Cex-
CcMBUNU3aTopbl MOTYT HE Bbi3blBaTb HEMEANEHHYIO PEAKLMIO KOXU, HO NOBTOPSAIOLLEECS BO3AENCTBUE MOXET
NPUBECTU K annepruiyeckum peakunusam.
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KoHTaKT ¢ CUNbHBIMY KUCRIOTaMU UMK LLIENoYamMm, ApYrMMn KOPPO3UOHHLIMU AN €AKUMK MaTepuanamu
MOXET Bbl3BaTb pasbefaHne UM «CXXUMraHue» Koxu n bonee rnybokux TkaHen. 3TO MOXET ObITb BbI3BAHO pas-
NUYHBIMU XMMUYECKMMU BELLLECTBAMM, UCTIONb3YEMbIMU HA paBouux mecTax.

CyLLECTBYIOT TaKKe HEMeANEeHHbIe U JONrOCPOYHbIE ONACHOCTU BAbIXaHUS, FMOTAHWA UMK NOrMNOLLEHUS
TOKCUYHBIX XUMUYECKUX BELLECTB YEPE3 KOXKY.

Xumuyeckuin apdeKkT MOXET ObITb BbI3BAH BO3ropaHuem (Hanpumep, TOKCUYHOCTb FOPIOYMX rasoB), a
MOXET ObITb M HE CBAA3aH C HUM (BbIOPOC CTOKOB BO BpPEMSi HOPManbHON paboTbl) UNN MOXET ObITb Bbi3BaH
HarpeBaHMeM XMMUYeCKUX BELLECTB A0 TEMMEepaTypbl PasnoXeHUs B HOPMarbHbIX YCNOBUSIX UMK YCIIOBUSIX
HenpasuIbHOro UCNOMb30BaHUS.

Xumudecknin ahdeKT MOXET Takke BKIOYaTb CoO3/jaHne B3PbIBOONACHOK aTMocdepbl npu 06pazoBaHum
NerkoBOCnNIamMeHsIOWLMXCA rasos (Hanpumep, BOAOPOAA).

C6poc paHee HaKOMIEeHHOro TOKCUYHOTO ra3a MOXeT NMPUBECTU K CEPbE3HbIM ONACHOCTSM C TOUKM 3pe-
HWUs1 MacCOBOr0O BO3AEWCTBUSA HA Niofen B 30He BbIOpoca. Kpome Toro, MOryT BO3HUKHYTb Cepbe3Hble npobne-
Mbl KOPPO3MOHHOTO XapakTepa.

5.3.6 HecooTBeTCTBYIOL ME YCNOBUSA PaboThI

Bce CH33, pacnonoxeHHble B NOMELUEHUN UITM HaXOoASALWMECH Ha OTKPbITOM BO3JyXe B OrOPOXEHHbIX
MeCTax, AOMKHbI ObITb 000PYAOBaHLI Ansi 00neryeHusi A0CTyna B 30HY U BbIX0Za U3 30HbI, B KOTOPOMW cUcTEeMa
YCTaHOBIIEHA UMM OropoXKeHa, YTobbl NIAKM HE OKasanucbh B NoByluke. Paboune mecta u ycrnoBusi JOImKHbI
ObITb aganTMpOBaHbl K PUCKY TPaBM HapyLUEHUI ONOPHO-ABUrarensHoro annapara (MSD), KOTOpbIii 3aBUCUT
oT paboynx MeCT M NO3, OT TOFO KaK YacTo BbINOMHAETCA 3a7a4a, OT YPOBHS HEOOXOAMMbIX YCUIUI U KaK A0NT0
anutca 3agada. akTopbl pUcka, KOTopble MOTyT NPUMBECTU K nosisnexnuio MSD, Bkniovaior:

- NPUNOXEHNE YPE3MEPHbIX YCUIUI NPU NOABLEME U NEPEMELLIEHNM TSHKENbIX rPy30B, 3anvBke Matepua-
NOB BPYYHYIO UMM NpU ynpasneHun 060pya0BaHUEM UIU UHCTPYMEHTAMMU;

- BbINOMTHEHME OQHUX M TEX XKEe UMM aHanor1yHbIX 3agay B NOBTOPSIIOLLEMCS pexxuMe. BoinonHeHnue oa-
HUX U TEX Xe ABMXKEHMWI UNvM nocnegoBaTenbHOCTU ABMKEHNIA MOCTOSIHHO UMM 4acTO B TEYEHUE ANUTENbHOIO
nepuoaa BpemMeHu;

- pabora B Heya0OHbIX N03aX UM HAXOXAEHUE B OAHOM M TOM ke N03€e B TEYEHUe ANUTENLHOrO nepuoaa
BPEMEHM;

- NpuXKaTme Tena Unu Yyactu Tena (Hanpumep, pyku) K TBepabiM UM OCTPBIM KPasim UIK UCMONb30BaHUE
PYKM B Ka4eCTBe MOIOTKA;

- Ype3MEPHBIN HEMPEPLIBHBLIM LUYM, KOTOPbIA MOXET NPUBECTU K MOBPEXAEHUIO CAyXa ANS Nuu, Haxoas-
LUMXCS B HENOCPEACTBEHHOMN BNMU30CTU, KOTOPbIE HE MCMONBL3YIOT 060pYAOBaHKE, 3aluMLIaloWee Cnyx;

- BO3ENCTBUE SHEPrUU PaanoYacToThbl CyLLECTBEHHON MHTEHCUBHOCTKN Ha Yactotax ot 3 kl'y 4o 300 My,
KOTOPbIE MOTYT HEGNAronpuMATHO NOBAUATL HA NEPCOHan.

Hu3kue Temnepatypbl B COMETaHUU C NMIOOLIM U3 NepedncneHHbIX PakTOPOB PUCKA TaKke MOTYT yBENU-
YnTb BEPOATHOCTb OcyLlecTBneHuss MSD.

6 OueHka puckoB cuctem H99
6.1 CoctaB CH33

6.1.1 OGwmre xapaKTepuCTUKN

[ns npoBeaeHust uccneoBaHus No oueHke pucka Tpebyetcs onucaHue CHI3. [omkHbl ObITb YKkasaHbl
cnegyowme obLue xapakTepucTUKu:

- TUN, MOLLHOCTb, SHEPTUA, HOPMUPOBAHHLIN KaneHAaPHbIA UMK LMKNUYECKUIA CPOK CNYXObl (rapaHTMpo-
BaHHbIWA CPOK Cry»0bbl, KONIMYECTBO LMKIIOB);

- TUN NPUMEHEHUA;

- coflep)aHue onacHbIX BewecTB (hopmMyrnbl, pusanyeckoe COCTOsIHWE, KONUYECTBO, NMUCTbI AAHHBIX NO
6e30nacHoOCTu);

- o6wwme PyHKUMKU, PYHKLUUK 3aLLUTbI, NPOrpammupyembie hyHKLUHK;

- (hyHKLMM caMOTeCTUPOBAHMS, AUCTAHLUMOHHOTO yNpaBneHusi, Heo6x0aMMOCTb NPUCYTCTBUS NEepcoHana;

- NepeyveHb BCOMOraTernbHbIX YCTPOMCTB, BKIIOYEHHbIX B CUCTEMY;

- Mepbl, NpUHUMaeMble Ans obecneveHns 6e30MNacHOCTU KOHCTPYKLMU U HAAEXHOCTU CUCTEMDI;

- Mepbl, 40CTYMNHbIE AN CHUXKEHUS PUCKOB,

- paboune napamerpbi;

- U3BECTHbIE ONMACHOCTU, CBA3aHHbIE C KakMMU-Nubo komnoHeHtamm CH3IJ;

- MIHCTPYKLMM MO IKCNyaraumu.
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6.1.2 Oco6GeHHbIe XapaKTepPUCTUKU
OcHoBHbIMM TUNaMu CH33, cornacHo hopMaM 3HEPrun, ABASIOTCA MEXaHUYeCKue, 3NeKTpoXumMmuye-
CKue, TennoBble U XMMUYECKME, KaK YKa3aHO HUXKeE:
- MEXaHu4ecKue:
- TMapoakkymynupyowme anekrpocraHuuu (FA3C);
- oxatbin Bo3gyx (HOCB);
- maxoBuku (HOM).
- ANEKTPOXMMUYECKHNE:
- BTOpPU4HbIE GaTapeu;
- NPOTO4HbIE BaTtapeu.
- TENNOBLIE;
- XUMH4eckue:
- BOAopoA.
MpunoxeHue A aaet KpaTkoe ONUCaHUe OCHOBHBIX PUCKOB Pa3NUYHbIX MEXaHUYECKUX, INEKTPOXUMUYE-
CKUX N XUMUYECKNX TEXHONOTNIA XPAHEHUS.

6.2 OnucaHune yCnoBun HaKONeHusi

6.2.1 Bugel ceten

CH33 BknovaloT B ceba BCE TUMbI COEAUHAEMbIX C CETbIO HAaKONUTENEW 3HEPruu, KOTOpble MOTYT Kak
HaKkannuBaTb ANEKTPUYECKYIO SHEPTUIO OT ceTu unu Moboro Apyroro UCTOUHUKA, Tak M CHabXaTb aneKkTpuye-
CKOW dHepruen cetb. MoHATUE «CETb» BKINIOYAET B ceba:

a) nepeaaiowume ceTu;

b) pacnpeaensiowme cety;

C) KOMMepYeckue ceTu;

d) NPOMBbILLNEHHbIE CETH;

€) YacTHbIe CeTu;

f) nsonnpoBaHHbIE CETH.

6.2.2 Bugbl NpUIIOXKeHUMN

Huxe npuBeaeHbl HekOTOpble NpunoxeHna CHI33:

a) cpesaHue nuka (NPUNOXKeHUsa ANUTENbHOTO AEUCTBUS);

b) BbIpaBHUBaAHMA NUKOB HArpy3ku (NPUNOXEHUS ANUTENBHOTO AEUCTBUSR);

C) perynupoBaHmne 4actoTbl CETH (NPUNOXEHUS KOPOTKOTO AEHCTBUS);

d) BblpaBHUBaHUE pexumMa paboTbl BO3OOHOBNSAEMbIX UCTOYHUKOB 3HEPTUM (NMPUNOXKEHUS KOPOTKOFO
OencTBus);

€) pe3epBHas MOLLIHOCTb.

6.2.3 PacnonoxeHue

Hwuxe npusegeHbl Mmecta pacnonoxeHus CH33:

a) Xunble JOMa, BKOYas rpynny 4OMOX03ANCTB;

b) koMmepyeckne n 0OLLECTBEHHbIE 34aHUS;

C) MPOMBILLSIEHHbIE;

d) obLero Ha3Ha4YeHus.

Tawke cneayet yuutbiBaTh usmyeckue mecra pacnonoxenus. NMpumepamu usmueckux Mect pacno-
NOXEHUA HakonuTenemn SBNAITCS:

- Ha OTKPbLITOM BO3JJyXe OTOPOXEHHBLIE U/MNU HEOTOPOXKEHHbIE;

- BHYTPM 34aHUI OTOPOXXEHHbIE U/UNU HEOTOPOXKEHHbIE;

- NoA3€MHbIe.

6.2.4 Ya3BuUMbIe 31eMeHTbI

[Ans Toro, uToObl OLIEHUTL TSPKECTb BO3MOXXHOW aBapuu Unu UHUUAEHTa, He0OX0AMMO YETKO ONpeaenuTb
3MeMEHTbI OKPY>KaloLen cpefibl, KOTOpble MOrYT ObITh 3aTPOHYTHI. Kak npaBuno, Ha paccMOTPeHUU AOMKHbI
ObITb CneayioLMe NEMEHTBI:

- noau (Hanpumep, 3aHATbIE B MECTe PacrosoXeHUs1 COTPYAHUKU, MECTHOE HaceneHue unm nioau, pa-
GoTaloLume BOKpYr MECTOMOMNOXKEHUS, BKITIOYAA NX KONMMYECTBO, BDEMS NPUCYTCTBUA, PACCTOSIHUE OT YCTAHOB-
KM, TUN NIOAEN U UX OTPAHUYEHUS);

- COOPY>XEHUs1 U 060pyA0BaHUE, HE HAaXOASILMECH HEMOCPEACTBEHHO B 001aCTU U3yYeHus:;

- HEKOTOpbIE OCHOBHbIE CPeAICTBA BEe30NacHOCTH;

- YCTPOWCTBA, onupaioLmecs Ha cucreMy HO3;
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- CBOWICTBA U CTPYKTYpbI;

- NpMpoAHas oKpy>xatoLas cpeaa (Hanpumep, Noa3eMHbIe BOAbI, PeKU, NO4YBbI, aTMocdepa, Hanpaene-
HUe BETpa, CeiliCMUYeckne YpPOBHM, YPOBHU OCBELLIEHHOCTU W BbICOTA HAJ YPOBHEM MOpSI).

6.2.5 CneuunanbHbie nonoxeHus ana CHI3 B 061eA0CTYNHbIX MecTax

C ceTaMu »urnbix JJOMOB CyLLIECTBYET AONOSIHUTENbHAA Npobnema, CBA3aHHasi C BO31€NCTBUEM CUCTE-
Mbl Ha HeoBy4eHHbIX nogein. ObopyaoBaHue, UMEIOLLIEECA B CETAX XXUIbIX JOMOB, MOXET ObiTb PACMONOXEHO
Tam, rae oOblYHbIe MIOAN MOTYT UMETH C HUM MPAMOW KOHTAKT, NO3TOMY KOHCTPYKLIMSA CUCTEMbI JOIDKHA Y4u-
TbIBaTb 3T0 06CTOATENLCTBO. K 9TOMY OTHOCATCA NpeaoTBpaLlueHe AOCTyna K ONAacHbIM YacTAM C MOMOLLbIO
OrpaXKaeHWin U 3aWwmT AnA OrpaHuYeHns 4ocTyna, u3onaumsa Ana NpeaoTepaLleHnst TENNOBbLIX ONACHOCTEN U
npenoTBpaLLeHne AoCTyna K CpeacTBam ynpasneHusa Ans UCKMIOYEHNA HECAHKLIMOHUPOBAHHOTO BMELLIATENb-
CTBa UNM HenpaewunbHON paboTbl. AnNeMeHTbl YNPaBneHsa A0MkHbI ObiTb CNPOEKTUPOBAHbLI TakuM 06pasom,
4TOObI OHW GbINM ABTOMATU3UPOBAHLI, @ TAKXXE HEAOCTYNHbI C ONPEAENEHHOr0 YPOBHS, NOCKOMNbKY Ha Mecre
HET KBanuduUUpPoBaHHbIX onepatopoB. ObopyaoBaHWE ANA UCNONb30BAHUA B CETSIX XKUMbIX JOMOB MOXET
notpeboBartb obecneveHue 3awmTom, YToOblI NPEefOTBPATUTL NOBPEXAEHUE OT HENPEAHAMEPEHHOTO BO3/EM-
CTBUA TPAHCMNOPTHBIX CPEACTB, €CMU OHW HAXOASTCS B rapaxax unu sénuau gopor. Ecnm oHn pacnonoxeHbl
BHYTPU »XMAbIX AoMOB, CH33 A0MKHbLI COOTBETCTBOBATb MECTHbLIM CTPOUTENbHBIM HOPMaM. Mcnonb3oBaHue
CHO33 B ceTax »MnbiX OMOB MOXET OrpaHNYUTb BO3MOXXHOCTb MPUMEHEHUSI HEKOTOPbIX TEXHOMOMMUI B CNy-
Yasnx, Korda Npu YCTAHOBKE B XXUIbIX PalioOHaX OMACHOCTb HE MOXET ObITh B JOCTATOYHON CTEMEHN CHUXKEHA.

6.2.6 ICTOYHUKM BHEWIHEro BO3AeNCTBUS

B 06LL|eM cnyvae cneayert BbiABUTb HEKOTOPbIE NCTOYHUKKU BO3MOXXHOIO BHELLHETo BO3L|87ICTBVI9IZ

- UCTOMHUKM, CBSA3aHHbIE C MECTOM PACONIOXEHUA: Apyrne oObekTbl U onacHoe obopyAoBaHUe, TpaHc-
NOPTHbIE CPEACTBA M Apyrve ABWXKyLLMecsi 00bLEKTbI, NpoBeaeHue paboT, notepu (PYHKLUMOHANBHOCTU, 31TOHA-
MEpPEeHHbIE AEeNCTBUS;

- NPUPOAHBIE UCTOYHUKMN: IKCTPEMATIbHBIE MOTOAHbIE YCNOBUS (MOPO3, BETEP, CHET, TYMaH U T. Ai.), ONOn3-
HU 1 3eMNeTpsACeHne, MOMHUS, 3aTonneHne NPeCcHOW MU COoneHon BOAOMN.

6.2.7 Pa6ora 6e3 o6cnyxuBalowero nepcoHana

B aBTOMaTn4eCKOM pexume B npoiecce akcnnyaraumu CH33 MoxeT noaBepratbCA pasnuyHbiM BHELL-
HWM BO34EeiCTBMAM 1 BHYTPEHHUM Npobnemam. YacTo cuctema MOXET pacnpoCTpaHaTe BUOpaLum, 3Byku unu
3anaxu, KOTopble MOTYT He ObITb 0GHapYXeHbl NoabMKU. CUCTEMA ANCTAHLUMOHHOTO KOHTPOMSA MOXET nocnarb
CUrHasn o HeucnpaBHOCTU Ha CTaHUMIO ynpasneHus oneparopa. Oneparop AUCTaHLUMOHHO NPUHUMAET He06X0-
AVMble AeiiCTBUSA, a ypaBnaoLwume CUrHasnbl NOCTynaioT B cMCTeMy. [IOrmkHbI ObiTb NPUHATHI BO BHUMaHUE BCE
pUCKM, KaK CBA3aHHbIE C HEMPAaBUIIbHbIMK CUTHANaMn B 06e CTOPOHbI, TaK U PUCKU, CBSI3AHHbIE C OwmMbkamu
YyernoBekKa.

6.2.8 HenpegHaMepeHHoe 060co6neHune

B obwem cnyyae nuHus pacnpesenutenbHOW CETU HE HaX0AUTCA NOA HaNPSHXKEHWEM BO BPEMSA OTKIIO-
YEHUS OT SHEProCUCTEMbI, TaK KaK BbIKNOMaTENn NMHUM Pa3sOMKHYTbI (CM. pUCYHOK 2). B nuHusix pacnpeae-
NUTENbLHOI CeTu, KOTopble noaknoveHbl K CHO3, obnacTb, koTopas aomkHa Gbina Obl ObITb 06ECTOYEHHOMN,
04HaKO, OCTAeTCsl NOA HanpshKeHUEM B criydae npoaormkeHus pabotbl CHE3 u HeotaeneHusa ee OT ceTen
aHeprocHabxeHusl. COCTOsIHME, B KOTOPOM pacrnpeaenuTenbHble TMHUM NMUTAKOTCA TONbKO ANEeKTPO3HEPIruen,
nogasaemoi u3 CH33, HasbiBaeTCA HenpeaHamMepeHHbIM 060cobneHnem.

Mpu ucnone3oBaHum CH33, npeaHasHa4YeHHON AN npeaHaMepeHHoro o6ocobnenus, B cnyyae, ecnu
B pacnpefenuTenbHOM NMUHUKM OTKPLIBAETCA pa3mblikaTenb, OTCOEAMHEHHAsA YacTb MOXET ObiTb obecneyeHa
aHepruen ot CHO3 1 BO3MOXHbLIM NPOU3BOACTBOM 9HEPrUW B 9TOM MECTE.

HenpeaHamepeHHoe 060cobneHne MOXET NPeACTaBsATh 3HAYUTENBHYIO ONACHOCTbL ANA Mofei u 06b-
ekToB. MeCTHOe HaceneHue, a TaKke TEXHUYECKUA NepcoHan MOTryT NOABEPraTbCA PUCKY NOPAXKEHUSA SMek-
TPUYECKUM TOKOM BO BPEMS BbIACHEHUSA NMPUYMH aBapuy UnNu BO BPEMA Onepauuii no sameHe 060pya0BaHus.

CyuiectByeT TpeboBaHue, YTO, €CNK BblAENEHHbIA PaiOH HEe nNpeaHasHavyancs AnsA npeaHamMepeHHOro
060cobnexnst, He0GX0AMMO NPUHATL MEPbI ANsi NPeAOoTBPaLLEHMs PaboThl B U30NMPOBAHHOM PEXMME, NPSIMO
UNK KOCBEHHO ONpeaensisi 310, UCMONb3ys 3aLUUTHOE pene unu apyrue MeToabl u 6eicTpo oTknovasa CH33 ot
pacnpeaenuTenbHON NMHUN.
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(2) Pa3omkHyT H
PacnpegenutenbHas nnHUS (3) He pasomkiyr

(T)MopaxeHune CH33
3/1EKTPUNYECKUM

MoTtpebuTenu

[axe ecnu pasmbikaTenb MHUM panpegeneHns oTkpbiBaeTcs, npepbiBaTesls CH33 He oTKpbiBaeTcs, Korga MolHocTb CHI3
1 cnpoc noTpe6utenein pasHbI

PuncyHok 2 — O6ocobneHne CH33

6.3 AHanun3 puckos

6.3.1 O6wune NoNoxeHns

Bo Bpemsi OUEHK/ pucka BO3AEliCTBME OMacHOCTeil cnefyeT yuuTbiBaTb Ha BCEX aTanax XW3HEHHOro
umkna (paspaboTka 1 NPoeKTMpPoBaHve, TPAHCMNOPTUPOBKA, YCTAHOBKA, BBOJ B 3KCMN/yaTauuio, aKcrniyaTauums,
TEXHUYECKOe 06CNYXMBaHNE M PEMOHT, a TakKe OKOHYaHue Cpoka CryXoObl).

Bce komnoHeHTbl CH33, Takue kak nogcucrtembl NpeobpasoBaHus SHepPruun, reHeparopsbl, rmapoTypéu-
Hbl U HACOCbI, YCTPOCTBA HaKOMNEeHUs aHeprun (6atapeun, NIOTUHbI M T. 4.), TPaHCHOPMAaTOpPbl, KOHTPOIEPDI
CUCTEMbI, pa3mblKatenu, NpefoxXpaHnTenn, 3/1eKTPoNpoBoAKa, UNbLTPLI, pe3epByapsl, TPYObI, BO34YXOAYBKH,
WUCTOYHMKN MUTAHUA yNpasfieHns 1 T. [., 06A3aTe/lbHO NPOEKTUPYIOTCA, paspabaTbiBaloTcs, NpousBoAAaTca U
UCMbITIBAIOTCHA HA OCHOBE COOTBETCTBYIOLLMX MEXAYHapOoAHbIX CTaHAApTOB COOTBETCTBUA UX TpeboBaHMAM
6e30nacHOCTMW.

[na paboTbl 3TUX KOMNOHEHTOB CH33 MMeeT MHOXECTBO COeAVHEHWUI MexXAy KOMMOHeHTamu, Takue
KaK coefuHEeHNs1 OCHOBHOW Lenu, LEenyM CUrHasnoB ynpasieHus, Lenn CUrHanoB CBS3W, TPybbl, ynpasnsiowue
CWNOBbIE NIMHUW, KPEMEeXHble AeTanu ANs 34aHWiA, TpaHwen 1 T. 4.

Kpome Toro, KOMnoHeHTbl 4719 CH33 MOryT ObITb M3rOTOB/IEHbI WIN NOCTaB/IEHbl Pa3/IMyHbIMU MPOU3-
BOAMTENSAMU. KOMOUHaLMA 3TUX KOMIMOHEHTOB He [0J/KHAa paccMmaTtpuBaTbCA Kak 6e3onacHas kak Ttakoas,
nosToMy HeobxoAuma fasbHelilias OueHKa pucka B CBA3M C MX 06begnHeHneM. B yacTHOCTW, C MOMOLLbIO
COOTBETCTBYIOLLMX METOA0B OLEHKN pUCKa JO/HKEH ObITb OLEHEH PUCK HECOBMECTUMOCTM HEKOTOPbLIX KOMMO-
HEHTOB, BO3HMKalOWWi B pesynbrate uHTerpauyun. Kpome Toro, cnefyer paccMOTpeTb OOLLy0 SHepruto, Ha-
KonneHHyt B CH33 1 noTeHumanbHO NOABEPXEHHYH0 BO3AENCTBUIO HACE/IEHUS] B 3TOM palioHe.

6.3.2 PaccmoTpeHne pucKkoBs

6.3.2.1 Bonpocbl BO3MOXHOCTM HECAHKLMOHMPOBAHHOIO WK Hebe3onacHoOro AocTyna B pesyfnbTarte He-
[OCTaTOYHON 3aLLUThI

HeahdekTBHOE ynpasieHne 4OCTYNOM WK OTCYTCTBME KOHTPONSA AocCTyna (Hanpumep, no coobpaxe-
HuAM 6e3onacHocTn), wan HebesonacHble yCnoBuA gocTyna (Hanpumep, OTCYTCTBME 3PrOHOMWYHOCTU MPO-
CTpaHCTBa A/ onepaunii TEXHUYECKOro O6CNyXMBaHWS), HeafekBaTHas KOHCTPYKLMSl, pasMep aBapUiHbIX
BbIXO0B WY ApYyrue HefoCcTaTKu 3awWTbl MOMYT Bbl3BaTb 0COObIE MPUYUHBLI ONACHOCTW.

6.3.2.2 HeadhhekTMBHAsA KOOpAMHAUNS 3alMTbl BCEA CUCTEMbI

HeaddhekTBHaAA KoOpAMHALMA 3aliMTbl MOXET NPMBECTU K ONACHOCTU Noxapa WM NopaxeHus anek-
TpUYEeCKMM TOKOM. Hanpumep, Korga 3awmTHOe yCTPOWCTBO HE MOXET npepBaTtb 60/bLIOW TOK B C/iyyae cny-
YanHOro KOpPOTKOrO 3aMblKaHUs, kakme-mbo YacTy CUCTEMbl NeperpeBarTcs, U B pesysibTarte MOXeT BO3HUK-
HYTb noxap.

6.3.2.3 O6HapyxeHune HeucnpaBHOCTEN

OTcyTcTBME UM HeadheKkTMBHaA paboTa 0GHapPYXeHUSs HEMCNPaBHOCT MOXET MPUBECTU K BO3HUKHO-
BEHWNIO 3MIEKTPUYECKNX ONaCHOCTEN, MexaHU4eckux OnacHOCTER, onacHOCTM B3pbiBa, Noxapa u T. n. Hanpu-
Mep, Korga afiekTpuyeckas HeMcnpaBHOCTb BbI3bIBAET YTEUKY WM TOK 3aMblKaHUSA Ha 3eMJI0 1 HEe 06HapYXu-
BaeTCs, 3TO MOXET MPUBECTU K MOPaXKEHUIO 3/1eKTPUYECKMM TOKOM. Korga HemcnpaBHOCTb He oBHapyxeHa,
CH33 moxeT paboTtatb BHe npefenos 6e30nNacHOCTU. Pe3ynbTaToM MOXeT ObITb B3PbIB UM MOXap.

6.3.2.4 HencnpaBHOCTb CUCTEMbI KOHTPO/IA W yNpaBieHns

HencnpaBHOCTb CUCTEMbI KOHTPONA W ynpasBneHns u pabota BHe npedenos 6esonacHoctm CH33 moryT
NPUBECTU K BO3HUKHOBEHWIO 3/1IEKTPUYECKMX ONACHOCTEN, MeXaHN4ecKknx onacHocTel, onacHOCTU B3pbIBa, Mo-
Xapa U T. [, HemcnpaBHOCTb CUCTEMbI KOHTPONS U ynpasieHns n paboTa BHe npegenos 6esonacHocT CHI3
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MOTyT ObITb Bbl3BaHbl NOTEPEN BHELUHEN CBA3M, CBA3M Mexay 00opyaoBaHMEM, KOPOTKUM 3aMblKaHUEM UIN
pa3pbIBOM LiENW CUrHaNoOB yNpasneHusi, oLuMOKON ynpaBnsaioLLero CurHana, HeMCnPaBHOCTLIO 060PY0BaHMS,
noteper ynpaeneHus MOLIHOCTBIO U T. 4. Korga BeicBOOOXAAOTCA Gonblume 06bembl 9HEPrUKU, maTepuansl
Unu XMMU4ecKkue BeLlecTsa, xpaHawpecs B CH33, MOXET NPOU3ONTKM B3PbIB UK MoxXap.

6.3.2.5 HeucnpaBHOCTb BCMOMOraTenbHON NOACUCTEMBI

HeucnpaBHocm BCMOMOraTenbHOM nocucTemMbl MOTYT BbI3blBaTb pPa3nn4yHblie ONACHOCTU, Takne Kak
TeMneparypHble OMacHOCTU, XMMUYECKME OMAacHOCTU, OMACHOCTM B3pbiBa U noXapa. HanpuMep, Heucnpas-
HOCTb BO3AYLUHOTO KOHAULMOHEPA MOXET NMPUBECTU K NPEBbILLEHUIO paboyen TeMneparypbl HEKOTOPbIX KOM-
NMOHEHTOB. Hel/ICI'IpaBHOCTb BEHTUNALNN MOXET BbI3BATb XMMUYECKOE OTpaBNEHNE.

6.3.2.6 MNMpaBuna 6e3onacHOCTH

Heobxoaumo cobnogats npasuna 6e3onacHoOCTu, YToObI CBECTU K MMHUMYMY OMAacCHOCTb U3-3a OLIMOKK
YernoBeKa, HenpaBMIbHOW KOHCTPYKUMM MU YCTAHOBKW, HEAOCTATOYMHOW NPOBEPKU UMM TEXHUYECKOTro obcny-
XKUBaHUSA, a TAKKE HENPABUNLHOrO 06y4YeHUs 1 NnpeaynpexxaaroLmx Tabnuyek.

6.3.2.7 HenpaeunsHas paboyas cpeaa, ycnosus n obopyaoBaHme

HenpasunbHas pabouas cpega, yenosms n o60py40BaHME MOTYT Bbi3BaTb MHOXECTBO ONACHOCTEM.
CHO33 pgonxHa GbiTb CNPOEKTMPOBAHA N MOCTPOEHA TakuM 06pasoM, UToGbLl OHa COOTBETCTBOBANA OKpY-
MaLwen cpese, B KOTOPON OHA AOSHKHA NCNONb3oBaTbCA. B KpUTEPUAX NPOEKTUPOBAHNUA AOMKHbLI Yun-
TbIBATBCA CPEAN MHOMUX APYIUX N TaKMe PakTopbl, KaK BNAXKHOCTb, TEMNEPATYPA U BO3SMOXHOCTb HABOA-
HEHVA.

6.3.2.8 PekomeHaauUmm 1 ykazaHWA Mo TYLLEHWIO NOXapoB, NiaH 98aKkyaLumu, ero MapLupyT 1 ykasatenu

HeadhekTMBHbIE pEKOMEHAALMM M YKa3aHWUS MO TYLUEHUIO NMOXApOB, HEA(MEKTUBHLIA NNAH 3BaKya-
LMK, MapLUpyT W yKasaTtenu MoryT yBenu4YuTbL NOCNEACTBIAS NoXapa U B3pbliBa.

6.3.2.9 PucKn cepbesHbIX ONacHoCTen

3HaunTenbHbIN cBol B HEKOTOPLIX CHO3 MOXET NpUBECTU K NOXapy, B3pbiBY UK BbIGPOCY TOKCUMHOIO
rasa. Kpome T0Oro, BO BpemMsi B3pbiBa OTAENbHbLIE YacTU MOIYT pa3neTaTbesl, kKak CHapaAbl. Takue onacHoOCTU
MOTYT UMETb Cepbe3Hble NOCNeACTBMA B BUAE TPaBMbl UNM CMepTU. [na Hagnexawiero NpoeKTUpoBaHus
CH33 HeobxoaMmo paccMOTPEHUE PUCKOB 3TUX CEPbE3HbIX OMACHOCTEN.

6.3.2.10 Pucku, cBsisaHHbIE C TEXHUYECKUM 0OCNYXMBaAHMEM

OTCyTCTBUE HaaNeXalmx NPOLEAYP TEXHUHECKOTO 06CNYXMBAHUS UNKU HEKBANMMULIMPOBAHHbLIA/MIOX0
006YyYeHHbI 06CNY>XMBAIOLLMI NEPCOHAN MOTYT NPUBECTU K puckam. Mpu aHanmae puckoB TEXHUYECKOE 0b6Chy-
>XKnpaHue cnefyet yuyuTbiBaTbh B KQ4€CTBE NOTEHLUUaNbHOINr0 UCTOMHUKA ONACHOCTU.

6.3.3 AHanu3 ypoBHAl PUCKa CUCTEMBbI

OnHUM U3 KIIoYEBLIX AEWCTBUI Mo obecneyeHuio 6esonacHoctu CHO3 siBnserca adydekTtuBHoe uc-
nonb3oBaHWe METOAO0B aHanM3a HafieXXHOCTM CUCTEMbI, TAKMX KaK Npoueaypa aHanu3a BU0B U NOCNEACTBUIA
otka3oB (FMEA), onucanHou B FOCT P 51901.12. B FMEA Ha ypOBHE CUCTEMBI, €Crn BCE (PYHKLIMKU KOMIMO-
HEHTOB U BCE TOYKM COEAMHEHMSI MEXAY 3TUMM KOMMNOHEHTamu onpeAesieHbl NpaBuilbHO, aHanNU3MpyloTCcA
aheKTbl HEUCNPABHOCTU (PYHKLMI KOMMOHEHTOB M TOYEK NOAKMIOYeHUA. Taioke MOXET ObIThb onpeaeneHa
pornb nepcoHana u y4TeHbl BO3MOXHbIE OLLMOKK YernoBeka.

[na cuctem HU3KOro PUCKa U HU3KOW CIIOXKHOCTM, aHanu3 BUAOB, NOCNEACTBUNA U KPUTUYHOCTU OTKa30B
(FMECA) MoxeT 6biTb 04EHb 3KOHOMUYECKM IHDEKTUBHBIM U NpueMnemMbiM metoaom. Ecnu Bo Bpems npo-
BeaeHuss FMECA oGHapyuBaeTcs BepOSITHOCTb BO3AEWCTBUA BbICOKOrO pPUCKA, PEKOMEHAYETCA NPOBECTU
BEPOATHOCTHLIN aHanu3 pucka (PRA) B npeanoyredun kK FMECA.

B kauecTtBe anbTepHaTMBbI MOTYT MCMONb30BaTLCA APYrMe MHCTPYMEHTbI aHanm3a pucka, onpeaeneH-
Hble B ctaHgaprax M3K, Takue kak aHanu3 aepeBa HeucnpasHocTel (FTA), onucanHbiin B FOCT P 27.302,
1 uccnegoBaHusA onacHoctTu U paborocnocobHoctn (HAZOP), onucaHHble B TOCT P 51901.11. Pesynbrarsl
aHanu3a puckoBs JOIKHbI ObITb JOKYMEHTUPOBAHBI U AOCTYNHLI ANS OPraHM3auui, OTBETCTBEHHbIX 38 9KCMy-
ataumio CH33.

Koraa FMEA, FTA unu HAZOP noka3sbiBaloT BO3MOXHOCTb Mo)Kapa, B3pbiBa unu BbIOPOCa TOKCUYHOIO
rasa, ynpasneHue (pyHKLUMOHAnNbLHON 6e30MacHOCTLIO AOMKHO NpoBoAnTLCA cornacHo FOCT P MOK 61508
(ece yacmu) nnn 0AHOMY U3 NPOU3BOAHBIX EMY CTaHAapTOB.

B cny4ae ucnonb30BaHUA OBLLECTBEHHBIX JIMHWIA CBA3K, AaXe TOoraa, Koraa oHa MCnonb3yeTcs TOMbKO
4YaCTUYHO, CNeayeT yuuTbiBaTh Takke kubepbesonacHoCTb. AHanu3 pucka ans kubepbe3onacHOCTU MOXET
ObITb CAenaH U ONMCaH OTAENbLHO OT ONMMCAHHOIO 3A4ECh aHanusa.
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7 Tpeb6oBaHUs, HeOGXOAUMBIE A1 CHUXEHUS PUCKOB

7.1 O6uwme mepbl NO CHMXEHNIO PUCKOB

B pe3ynbtate FMEA Ha ypOBHE CUCTEMbl WK BbIBOLOB aHa/M3a pucka st NpeaoTBpalleHns aBapuii u
orpaHu4eHnst Nx NocneAcTBUil JOMKHbI ObITh NPUHATLI HEOGX0AMMbIE MpeaynpeXxaatolime U 3alUTHbIE Mepbl.
JTO 03HAYaAET, YTO A/1A BCEX CLeHApUeEB, 451 KOTOPbIX BEPOSITHOCTb U/UM Cepbe3HOCTb MOCNeACTBUIA CanLL-
KOM BbICOKA, A0/KHbI ObITb NPEAIOKEHbI MEPbI MO CHIMKEHUIO pUcka B COOTBETCTBUM C pUCyHkoM 3. Moapas-
fAen 7.1 npegHasHauyeH Afs OnucaHUs PEKOMEHZALWA Mo CHWKEeHMIO PUCKOB. MoApPOGHOCTU AOMKHBLI ObITh
06CYXaeHbl NS KKAON TEXHONOTMN OTAE/bHO.

OnpepgeneHne Mogenu Hakonutens

OKCMNepUMEHTHI,
MOAenMpoBaHue,

BbigBneHne onacHocTtu 0630pE!I N T. A,

PucyHok 3 — MTepaTuBHas nocnefoBaTe/ibHOCTb MPOBEPKM B 06 MX NpoLeAypax OLEHKM pucka

CueHapun, pacCMOTPEHHbIE B aHa/IM3e PUCKOB, AO/MKHbI BK/YATb KatacTpodimueckue BHELLHME Mo-
CNeicTBMSA AN1A CUCTEMbl Kak OT Cepbe3HbIX CTUXUIHbIX 6efCcTBUl, Tak 1 OT Cepbe3Horo couuasabHoro/yeno-
Beuyeckoro Bo3geinctems. CTuxuiiHble 6eACTBMS BK/IOYAIOT BCE BWAbl CTUXUIAHBLIX 6@ACTBWIA, YacTb KOTOPbIX
HOCAIT Ce30HHbI/ XapakTep, a yacTb (Takve, Kak 3eMIeTPSICEHNs, HABOAHEHNA U LiyHaMu) — NPUXOAAT N1LUb
¢ HeboNbLWINM BpeMeHHbIM npeaynpexaeHvemM. CounanbHoe/yenoBeyeckoe BO3AENCTBME BKIOYAET B cebs
caboTax CO CTOPOHbI OHOrO YesloBeka, CouMasbHble NOTPACEHNS Y TEPPOPU3M.

MpodhmnakTnyeckme Mepbl B 3HAYUTENbHON CTENeHN 3aBUCAT OT MECTOMOJIOXEHUSA CUCTEMbI, HO Mepbl
OOJKHbI ObITb onpeaenieHbl faxke ONA penkux BHELWHUX COGbITMVI, KOTOpble MOryT OKa3aTb 3HaduTesibHoe
BMsAHMe Ha CHO3. 3pecb J0/MKHbI ObiTb ONpeAesieHbl MPEeBEHTUBHbIE Mepbl: Mepbl M0 NPefoTBpaLLEHNIO
BO34ENCTBUA, MUHUMU3ALUSA BO3AENCTBMA 4151 OTpaHNYeHuns yulepba cucteme 1 cMsAr4eHne HaHeceHuns kata-
cTpodonyeckoro yuiepba cucteme.

HecmoTps Ha NpeBEHTVBHblE MepbI, B C/lyyae BO3MOXHOM0 YaCTUYHOrO yuiepba Heo6XOAUMO Hemes-
JIEHHO MPVHATL Mepbl MO NMPECeYeHNI0 pacnpocTpaHeHus ywepba. MpoBepeHHble cpeacTBa MOXapoTyLleHUs
U CpeacTBa BHYTPEHHErO CHWDKEHUSI pacrnpoCTpaHeHWUsi OrHs, aBapuiiHble OrHeTYLUMTeNu U aBapuiiHoe OT-
KHOYEHUE TakkKe ABMSIITCA YacTblo 3TOW NpoddunakTuku. fanbHelunii BbI30B KOMaHAb!l 3KCTPEHHOW nomMoLLu
fob6aBnseTcsa B 3aBUCUMOCTM OT YPOBHS HAHECEHHOTO yliepba.

Ha pucyHke 4 nokasaHbl 06Lme mMepbl N0 CHUXeHUo pucka ansa CH33. MNpu BO3HUKHOBEHUM WHUUAEH-
Ta OnacHoil aesapvu Mepbl MO KOHTPOJIO 3a pacnpocTpaHeHuem yulepba cnegyet paccmaTpusaTtb B CNOSX
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npeaynpexaeHns n cMaryeHust nocneacTenii. Kpome Toro, Yto6bl CBECTU K MUHUMYMY MacluTabbl ONMacHoOCTH,
Heo6Xo4MMO 3apaHee NIaHMpoBaTb W FOTOBUTb MEpPbl pearupoBaHus Ha aBapuiiHble CUTyauun Ha YpoBHE
YCTAHOBKM ¥ Ha YpOBHE Npu/erawuLeil Tepputopuu.

Mepbl pearnposaHusa
Ha ypesBblyaiiHble cutyaunn
Ha ypoBHe npunerawllei
Tepputopun

Mepbl pearnposaHusa
Ha upesBblyaiiHble cutyaunn
Ha ypOBHe YCTaHOBKM

CwmsryeHune

MpeaynpexaeHue

PrcyHok 4 — O6WuMe Mepbl NO CHMKEHUID puUcKa AN MUHUMU3ALUM OnacHoCTel

Ha pucyHke 5 nokasaHbl pacnpocTpaHeHue yulep6a oT aBapyuu K ONacHOCTU W MHOTOYPOBHEBbIE Mepbl MO
MUHMMM3aUMK yulep6a. HeaHauuTenbHOe MpoucLIecTBUE, Takoe Kak BHellHee BO3AeliCTBME, HEeUCnpaBHOCTb
annapaTHbiX CpeACcTB/NPOrpaMMHOro 06ecneyeHns 1 CUCTEMbI, PasyMHO NPeaBUAMMOE HenpaBu/ibHOe UCMNOosb-
30BaHNe, MOryT HAHEeCTU YacCTUUHbIN ylep6 cucteme. ECM YacTMYHOe MoBpPexXAeHne pacnpocTpaHsieTcsa 6onee
LUMPOKO MO CUCTEMe, MOXET MPOou30iiTK 60Mbluasi aBapusi. HE06X0AMMOCTb MHOTOYPOBHEBLIX MEP [/ KOHTPO/ISA
pacnpocTpaHeHus ylepba cnegyeT paccMaTpuBaTh OTAE/bHO OT OGbIYHOTO YNPABEHUS Y KOHTPOSS.

PucyHok 5 — PacnpocTpaHeHue NoBpexAeHuii ot aBapuu Ao 60NbLIOK aBapuu, U MHOTOYPOBHEBbIE MEpPbI
no MuHUMU3auumn yuepba

14



FOCT P 58092.5.1—2018

7.2 Npodmnakrnyeckme mepbl NPOTUB ylep6a PAAOM NPOXKMUBAIOLLUM KUTENAM

Crneayer obpatuTb BHUMAHME HA CryYaliHble sIBNEHUsi, Bbi3blBAlOLUE BO3AENCTBUSI, KOTOPbIE MOryT
oKa3aTb BNUAHWUE Ha COCEHMX XXUTEenen (Hanpumep, B3pbIB, NOXap, AUCNEpPCUs SA0B).

«KpynHas aBapusiy 03Ha4a€eT BOZHUMKHOBEHME TaKUX COOBITUIA, KaK KPYMNHbIA BLIOPOC, NOXap Unu B3pbIB
B pesynbTaTte HeKOHTPONMpyemoro pas3suTtua cobbiTuh B xoge pabotbl CHO3, koTopble BEAYT K CEpbe3HON
OMacHOCTW ANS 340POBbA YEMOBEKA UIMU OKPY>KaloLIen cpeabl, HEMEANEHHbIE UIMN OTNIOKEHHbIE, BHYTPEHHUE
UMW BHELLHWUE, U C y4aCTMEM OHOro unu 6onee onacHbIX BELLECTB.

Oneparopbl A0MKHbI UMETL 06LLIee 06A3aTenbCTBO: NPMHMMATL BCe HEOBX0AMMbIE MEepbl ANsi NPeAoT-
BpaLLEHNUA KPYNHbIX aBapuii, CMAMYEHUA X NOCNEACTBUN U NPUHUMATL MEPLI NO BOCCTAHOBIEHUIO.

Ecnu oueHka pucka B OTHOLLUEHUM NOXapa, B3pbiBa MK BbIGPOCA TOKCMHYHOIO rasa nokasbiBaeT Heao-
NyCTUMYIO BO3MOXHOCTb onacHoctu, CH33 pomkHa umets cuctemy 6esonacHoctu (SRS), npeanovTuTenbHo
B cooTBeTcTBUM ¢ [TOCT P M3K 61508 (sce yacmu), utoObl YMEHbLLUUTL PUCK OMACHOCTU A0 AOMYCTUMbIX
ypOoBHE. PEKOMEHAYETCA NCMOoNb3oBaTh NPOCTLIE HaAEXHbIE annapaTHbie SRS, KOTOpbIE HE3aBUCUMBI U OT-
JeneHbl 0T NoACUCTEMbI KOHTPONA U ynpasnenna CH33.

7.3 NpodunakTuueckne Mepbl NPOTUB ylepsa padouum U Xutenam

7.3.1 3awuTa OT INEKTPUYECKUX ONACHOCTEN

Bce UCTOuHMKM anekTpu4eckoi sHeprum B CHO3 AOmKHbI KOHTPONMMPOBATLCA TakuM 06pa3oM, YToObI
CBECTU K MUHUMYMY PUCK NOPaXKEHUA INEKTPUYECKUM TOKOM 4enoseka U npeaorepatutb goctyn k CH33
JKMBOTHBIX U pacTeHuin. TokonposoasAwme yactn CH33, KoTopble UMEIOT Lenu C ONacHLIMU HANPSXKEHUAMM,
JOIMKHBI ObITb 3aLLMLLEHBI OT CAYYaNHOTO KOHTAKTa C MOMOLLbIO 060N04eK UK C NOMOLLBIO APYTUX CPEacTB,
TaKuX Kak OrpakaeHue, oxpaHa u T. 4., ANs NpeaoTBpaLLeHUs HenpeaHaMepeHHOro A0CTYNa K HUM.

WIHCTPYKUMA NO SKCnyaTaumm n TEXHUHECKOMY 06CNY>XMBAHUIO A0MKHA BKNOUYATb UHopMaumio o 6es-
onacHblx MeTogax pabotbl. Besge, rae 910 BO3MOXHO, paboTa AO/MKHA HaYMHATLCS TONbLKO TOrAa, Korga npo-
BOAHMKK, HaxoAsALwpmecs 00bIYHO NoA ONAaCHLIM HanpsXeHneM, OyayT HaAeXXHO M30NUPOBaHbI U 3a3EMIIEHbI.
O6nactu BHYTpK U Bokpyr CHI3, Tpebylowme cneymanbHbiX Mep 3aluThl NPOTUMB BCMLILLKU AYTU U NOpaXe-
HUS AMEKTPUYECKUM TOKOM, JOMKHbI ObiTb CHAGXEHbI NpeaocTeperawmuMm Tabnuukamm ans 0603HayeHus
ONacHOCTeN N HEOOXOAUMbBIX Mep NPeaoCTOPOXHOCTU. TaM, rae u3onaumsa HeBO3MOXHa (Hanpumep, pabora
Ha Knemmax akKyMynsTopHon 6arapeu), AOMkHA ObiTb NPEeAyCMOTPEHA UHCTPYKUMA HA COOTBETCTBYHOLLME
CW3, HeoBxoaMMble ANA BbIMONMHEHUSA 4aHHOW 3aAa4u.

CHO33 u cBA3aHHOE ¢ HUMM anekTpuyeckoe 06opyaoBaHUe, KOTOpoe MOXeET noTpeboBaTh NpoBeaeHUs
0CMOTpA, PEerynupoBKU, PEMOHTA UNKU 0OCNY>XMBAHUA B TO BPEMS, KOTAA OHU HAXOASATCA NOA HaNPsHKEHUEeMm,
AOSKHbI ObITb CKOHCTPYMPOBAaHbI Tak, YTOObI CBECTU K MUHUMYMY PUCK MOPAXKEHUA SNEKTPUYECKUM TOKOM
Unu nony4YeHns oxoroe. B Tex cnyyasx, Koraa npakTMYECKM HEBO3MOXHO NPeaoTBpaTUTb AOCTYN K ONACHbLIM
TOKOBEAYLUMM YacTAM, A0IKHbI ObITh pa3meLLeHbl NpeaynpeanTenbHblie HAANUCK, YTOObLI NpeaynpeauTb KBa-
nuuumpoBaHHoe nuuo 06 onacHOCTHU.

Korga npoeoaa u kabenbHas npoaykuus NOABEPraloTcs BO3AEACTBUIO NPECHON UMM CONEHOW BOAbI
UMM YPE3MEPHON BMAXKHOCTU, KOMMNOHEHTbI MOTYT ObITb MOBPEXAEHLI B pe3ynbTarte KOppPO3un UMK MIECEHU.
3TO0 NOBPEXOEHUE MOXKET NPUBECTU K HAPYLUEHUIO U3ONALMKU UIN Pa3pbiBaM U MOXET Bbl3BaTb AOMONHUTENb-
Hbl€ 3NEeKTpUYeckue onacHoCTU.

Mpumepbl NPeBEHTUBHLIX Mep NO NpPeAOTBPALLEHMIO OMACHOCTU MOPAaXXEHUSI ANEKTPUUECKUM TOKOM
AOMKHBI YYUTLIBATL CrieayoLLee:

- 0BHapy>xeHne 3aMbiKaHUsl Ha 3eMIIo,

- 0GHapy»xeHue NpeBbILLEHUSA/MOHMKEHUS HAMNPSHKEHUS,

- 06Hapy>keHMe NMpPeBbILLEHUSA/NOHMKEHUSA TOKA,

- MPeBbILUEHNE/NOHMKEHUE TEeMNEPATYPHI,

- 3aWuTa OT yaapa MOSnHuUuM,

- 9NEeKTpOCTaTMYeCKoe paccemBaHue,

- 3aluTa npegoxpaHUTENsaMu.

HononHutenbHas nHdopmauums npuseaeHa B FOCT P 50571.3, KOTOPbIi UMEET AEero C 3aLmToil OT no-
PaXXeHUs1 ANEKTPUYECKUM TOKOM MPUMEHMTENBHO K HU3KOBONLTHBIM ANEKTPUYECKUM YCTAHOBKaM.

B cnyyae HenpegHamepeHHOro 060cobneHus, Ytoobl YMEHBLLUTL 3MIEKTPUYECKME pUcku, koraa CHI3
NOAKIOMEHa K CETU, CNeayeT NCNonb30BaTh COBMECTHO CReAyloLLMeE 1Ba MeToa obHapyXeHUa 060cobneHuns:

a) MaccueHbIN MeTOA,

Co6biTve, B KOTOPOM ha3a HanpsHKeHWS M 4acToTa U3MEHSIIOTCA BHE3anHO npu pasbanaHce Bbixoaa
reHepauum anekTpodHEePruM U Harpy3ok B MOMEHT nepexoaa k 06ocobnexuto.
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b) AKTMBHbIA METOA

CoO6bITHe, B KOTOPOM KonebaHue HanpsXXeHus, 4acToTbl U CONPOTUBIIEHUS NIMHUM B pe3yrbTaTe OTKMo-
YeHUs OT CETM CTAHOBUTCA 3aMETHbLIM, SIBMIAETCA NPU3HAKOM 060Co0neHus.

Ecnun cucrema He CnpoekTUpoBaHa cneumansHo U He paspelleHa paboTa npu npegHamepeHHoM 060co-
GneHun, Koraa Takoe cocrosiHue onpegensercs, CHOO gomkHa aBTOMaTUyeCku OTKIMIOYATLCA OT CETU.

Mpu nnaHmpoBaHuM onepauuii N0 TEXHUYECKOMY 06CnyXuBaHMIO, nepea nposeaeHueM paboTt A0mKeH
ObITb BbLINOMHEH W AOKYMEHTaNbHO OOPMIEH aHanM3 3NeKTPM4eckoro U3oNMpOBaHMA 3aTparuBaeMblx Ya-
cTel ceTu.

7.3.2 3awimTa OT MeXaHM4YeCKUX OnacHoOCTen

3awpuTta OT MEXaHWYEeCKOW TpaBMbl 3aBUCUT OT KOHKpPeTHON CH33. OCHOBHblE Mepbl 3alUMTbl MOryT
BKNnovaTb B cebs:

- CTPYKTYpHble TpeboBaHuA k 0605104Ke (3aKpyrneHHbIe Kpas 1 yIbl, 3aluTa Ans npeaoTBpaLLeHus 10-
CTyna K NoABWXHbIM YaCTAM);

- BnokupyoLee ycTporicTeo 6830NaCcHOCTM AN yNpaBneHUsa A0CTYNOM K ABWXKYLLENCS YacTu;

- CPEACTBO ANA OCTAHOBKW ABUXKEHUA ABUXYLLEICA YacTw;

- CpeacTBo Ans crabunusauuun 060pyaoBaHus;

- NPOYHbIE PYYKU;

- HaeXHbIE KPenexHble CpeacTBa;

- cpeacTBa AN yaepXaHus yacTten, BbicBO60ANBLUMXCA BO BPEMSA B3PbIBA UM MEXaHUYECKOro OTKasa.

7.3.3 3awumTa ot ApPYrux onacHoOCTen

7.3.3.1 3awmTa OT B3pbIBA

CoyeTtaHne HanuMuusa B3pbIBOONACHOW cpeabl U 9h(PEeKTUBHOrO UCTOMHUKA 3aXXMraHuMA B Ka4yecTBe Mno-
TEHUManbHOr0 MCTOYHMKA B3pblBa TpeOyeT NPUMEHEHUs OCHOBHBLIX MPUHLUMNOB NPEeAOTBPALLUEHUs! B3pbiBa
W 3aLlLUTLI B CEAYIOWEM Nopsiake:

a) npegynpexaeHue:

- uszberanTte Mnu yMeHbLLATE B3PbIBOONACHOCTb aTMOCEpbl; 3Ta Leflb MOXET B OCHOBHOM ObITb J10-
CTUTHYTa CHMXXEHWEM KOHLEHTpaLmmn nubo ropiodero BeLwecTsa 40 3HaYEHNUA HKe AuanasoHa B3pbia, nubo
Kucrnopoaa Ao 3HaYEHUS HUXKE NpeaenbHON KOHUeHTpauuu kucnopoaa (LOC);

- n3berante Kakux-nubo BOIMOXHbIX 3PDEKTUBHBIX UCTOMHMKOB 3aXUraHus.

b) sawwuTa;

- OCTaHOBKa B3pblBa W/UNK OrpaHUyYeHue aguanas’oHa A0 MPUEMIIEMOrO YPOBHA C NMOMOLLLIO METOA0B
3aLLUUThl, HANPUMEP U3onauMuK, cépoca, NoAABNEHUS U cAepPXUBAHUA. B oTnnume ot ABYX Mep, ONUCAHHbLIX B
NyHKTE a), 34€Cb JOMNyCKAETCs B3PbIB.

CHWXKEHWUE pUCKa MOXET ObITb JOCTUTHYTO NyTEM NPUMEHEHMUS TONBKO OHOTO U3 BbiLLEYKa3aHHbIX Npea-
ynpeanTenbHbIX UK 3alMTHBLIX NPUHLMNOB. MOXET NPUMEHATLCA TaKKe COYETAHME ITUX NMPUHLIUNOB.

Ha nepsomM mecTe BCeraa AOmkHO ObiTh NpeaoTBpaLeHne 06pa3oBaHuMs B3pbIBOONACHON aTtMocdephbl.

Yem Gonee BEpOSATHO BO3HUMKHOBEHWE B3PbIBOOMACHON atMocdepbl, TEM Bbille YPOBEHb MEP MO npe-
OOTBPALLEHUIO BOSMOXHBIX MCTOYHUKOB BOCTITAMEHEHMUS.

Utobbl caenatb BbIBOP COOTBETCTBYIOLLMX MEP, ANA KAXKAOINO KOHKPETHOIO Cry4as AOPKHbI ObITb Npo-
B€eHbl OLEHKN YMEHbLLEHUSI pucka.

[Mpu nnaHMpoBaHMM Mep MO NPeAOoTBPALLEHUIO B3PbiBA U 3aLUUTbI AOIMKHO ObITh yI€NE€HO BHUMAaHUE
HOPManbHOMY pexuMy paboThl, KOTOPLI BKMIOYAET B cebs 3anyck W BbikniovyeHne. Kpome Toro, AOrKHbI ObITb
NPUHATLI BO BHUMaHWE BO3MOXHbIE TEXHUYECKUE HEUCNPABHOCTU, & TaKkKe NpeackasyemMoe HenpaBunbHOE
ucnonb3osaHue. NpUMeHeHne npegynpexaeHns B3pbiBa U Mep 3awuTbl TpebyeT rmyboknx sHaHui o dhakTax
U AOCTaTOYHOrO ONnbITa. Takum 06pasom, enaTenbHO NnonyYuTb ykasaHus OT KOMMNETEHTHbIX NuL.

7.3.3.2 3awmra OT onacHOCTEN, BO3HUKAIOLLMX OT SNEKTPUYECKUX, MArHUTHBIX U AreKTPOMarHUTHbIX Nonen

CH33 pomkHbl BbITb MHTErPUPOBaHbI ¢ 060PYA0BaHUEM, KOTOPOE YAOBMNETBOPSAET TPEGOBAHUAM COOT-
BETCTBYIOLUMX CTAHAAPTOB, Takux kak fOCT P 51317 (sce 4yacmu), Tak 4TO OHU UMEIOT AOCTATOUHbI UMMY-
HWTET NPOTUB BNEKTPUYECKUX, MArHUTHLIX U BMEKTPOMAarHUTHbIX NOMeEX, YTOObl MPEAoTBPaTUTL ONacHOCTbL
OT MX BO3HUKHOBEHUSA. Kpome TOro, JosmkHbl ObiTb NPUHSITHI BO BHUMaHUE NtoOble BO3MOXHbIE U3MEHEHWS,
BbI3BaHHbLIE YPOBHEM WHTErpaLuu.

HocraTtoyHasa cTokocTe K OMC KOMMOHEHTOB NoaTBepaaeTcs B ucnbitaHnu SMC oTaenbHbIX KOMMo-
HEHTOB, HO CNeadyeT y4uTbIBaTh, YTO B3aUMOAENCTBUA B CUCTEME MOTYT YCUMUTb MarHUTHbIE, a Takke anek-
TPOMAarHUTHbIE NMOMEXW U MOTYT MPUBECTW K HAPYLLUEHUIO paboTbl OTAENbHbIX KOMMOHEHTOB U CBA3EN Mexay
HUMK. Ons OCTMXKEHMA Heobxoaumon 6e30MacHOCTM AOMKHO BbiTh pa3paboTaHo U NPOTECTUPOBAHO yNpaB-
nenue sawmton CHO3 ¢ y4eToM BO3SMOXHOIMO HanM4Msa HapyLLUEHWI SreKTPOMarHUTHOW COBMECTUMOCTU, KO-
TOpPbIe MOTYT BO3HUKHYTb B Cpefe, B KOTOPOM Haxoautca CHI3.
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7.3.3.3 3awmra oT ONacHOCTH noxapa

OcHOBHas 3awumTa OT NoXapa, BbI3BAHHOIO 3NEKTPUYECTBOM COCTOUT B TOM, YTO Temreparypa mare-
pruana npu HopMarbHbIX YCOBUAX SKCMnyaTauum U B HEHOPMarbHbLIX YCNOBUAX JKCMyaTauun He AOMmKHa
BbI3bIBaTb BOCNNIAMEHEHNsA marepuana. [JononHuTenbHas 3awura oT noxapa, BbI3BaHHOIO 3M1EKTPUYECTBOM,
COCTOUT B CHUDKEHMU BEPOATHOCTU BO3ropaHuAa Unu, B criydae BO3ropaHus, B yMEHbLUEHUN BEPOATHOCTU pac-
NPOCTPaHEHUSA OrHS.

Mpumepbl Mep NPOUNAKTUKM U 3aLumMTbl BKMOYaOT B cebsa cnegytollee:

- UCMONb30BAHNE B KOHCTPYKLIMK MaTepuanos, KOTOPLIE SABMSIOTCA HE rOpPIOYMMU, HE BOCMMAMEHSIIOTCS
W/Unn NOHUXEHHON rOPOYECTU/BOCNNTAMEHSIEMOCTM, HAaNpUMep Matepuaros, 3ameansaoLuX ropeHne;

- yCTpaHeHWe unu ceeeHne K MUHUMYMY pucka neperpesa ¢ NoMoOLLbI0 aHanu3a npoLeccoB TEXHONO-
MMYECKMX OTKNOHEHWIN, KOTOPbIE MOTYT NMPUBECTU K NEeperpesy;

- B TEX CNyYasnx, Korga BO3MOXHOCTb NoXapa He MOXET ObITb YCTpaHeHa, UTOObl MCKMIOYUTL UM CBECTU
K MUHUMYMY PUCK NONyYEHUs TPaBMbl YEMOBEKY U/MIN NOBPEXAEHWE UMYLLECTBA, U/MNU HaHeCeHue yulepba
OKpY>KaloLLen cpeae, MOCNEeACTBUA 3TOrO NoXapa, B TOM YMCHE NiaMeHu, Tenna, AbiMa U T. 4., 40MKHbI ObITb
OrpaHMYeHbl, HaNpUMep, NyTEM SKPAHWPOBAHWA UK UCMONb30BAHMA 060NOYKM HAKONUTENS;

- CHWXKEHUE pUCKa MOXET ObiTb AOCTUIHYTO MYTEM COOTBETCTBYIOLLETO MCMONb30BAHUS KOMMSIEKCHbIX
CUCTEM NPOTUBOMOXAPHOTO OBGHAPY>XEHUS U NOXAPOTYLLEHUA (3NemMeHToB 6€30NacHOCTH), KOTOpbIE coaepxkar
YCTPOWCTBA C PYHKLMAMU ODHAPYKEHUA, KOHTPOMS, CUTHANU3aLUumn U NOXapoTyLLEHUS;

- 3anporpaMMUpPOBAHHOE BbIKIMIOYEHUE UNKU aBaPUIAHBLIN OCTAHOB HAKONUTENSA W/UNWU BCNOMOraTenbHOro
obopyaoBaHus;

- M30NAUMA NPOCTPAHCTBA, 3aLLMLLAEMOro CUCTEMON NOXAPOTYLUEHUS, HaNpUMepP, OrpaxxaeHneM unm
BOASIHON 3aBECOM;

- NpefocTaBneHne BCeoObeMNIOLEN U MOHATHON AOKYMEHTaUMKU NONb30BaTeNsam AnsA TOro, YToObl OHKU
MO NOAAEMKUBATL YCTAHOBKU U 060PYAOBaHUE NPOTUBONOXAPHONW 3aLLMTHI B HAANEXALLEM U TOTOBOM K UC-
MOMb30BAHNIO COCTOSAHUK U1, B CRiy4ae He0BX0AUMOCTH, MHULIMNPOBATL Tpebyemble NPOTUBONOXAPHLIE MEPbI.

YpoBeHb 0GHaPYKEHUS U TYLLEHUS NOXapOB, HeobxoaumMbIi ana CH33, 3aBucUT OT pa3mepa, TEXHONMO-
rMN N PacrnosioKEHNA YyCTAHOBKU CUCTEMBI, @ Taloke KOMMYECTBA U PacnoNOXEHUs ONacHbIX BELWECTB. 3awwmra
MOXET ObITb NPOCTENLIEN, TAKON KaK MHCTPYKLUMKM NO UCNOMb30BAHWIO NOAXOAALWLMX CPeACTB NOXAPOTYLLEHUS,
KOTOPbIE AOMKHbI HAXOAUTLCA B MpeAernax MecTOnoNoXeHUsl, UHCTPYKLUK MO YCTAHOBKE U OCHOBHbLIM Npo-
ueaypam nogaepaHus B YMCTOTE M No Be30nacHOCTM, KOTOpbIe crieyeT cobnoaartb, Mo yCTaHOBKE CUCTEM
NoXapoTyLUEHUS B MecTe ycTaHoBku CH3O3.

B uensix o6ecneueHus COOTBETCTBUA TpebOBaHMSAM NOXXapHOI 6E30MacHOCTU U NPOTUBONOXKAPHOW 3a-
LWMThI ANIS 3aLUMTbI NIOAEA M UMYLLIECTBA B COOTBETCTBUM C MECTHLIMU HOPMaMM W NpaBuamu, Ans Toro, YTo-
6bl ONpeaenuTb YpoBeHb M TUN 0OHapY>XeHUs TpebyeMoii CUCTEMbI NOXAPOTYLLEHUS, AOMKHA NPOBOAUTLCS
OLeHKa pucka noxapa yctaHosok CH33.

YctaHoBkun CH33, koTtopble A0mkHbl GbiTb 06ecneyeHbl CPeACTBAMU MOXAPOTYLLUEHUS], AOMMKHbI ObiTh
CHabXeHbl cpefcTBamyu OBHAPYXEHMS U TYLWEHUS NOXAPOB B COOTBETCTBUM C pasMELLEHUEM CUCTEMbI
(T. €. B NOMELLEHUN U T. A4.), TEXHONOTMEN HAKONMEHUA SHEPTUM U NPUMEHUMBIMU HOPMaMM, NpaBuIamMu u
MONIOXXEHUSIMU NO CTPOUTENBLCTBY U NOXAPHOW Ge3onacHOCTM. Ecnu cuctema obHapyXXeHUst U TyLLEHUsI Mo-
»Kapa He NOCTaBIAETCS Kak YaCTb CUCTEMbI HAKOMMEHUS SHEPTMU, B UHCTPYKLIUK MO MOHTAXY U TEXHUYECKOMY
o6cnyxusanuio CH33 gomkHO 6bITh NPeayCMOTPEHO PYKOBOACTBO MO BbIGOPY M YCTAHOBKE NOAXOASALLMX CU-
cTem obHapyXeHUs U TyLLEHUS noxapa.

[ononHutencHas uHgpopmauusa npuseaeHa B FOCT P 50571.4.42, kOTOpbIi UMEET Aeno C 3aLMTomn oT
TennoBbIX 3MMEKTOB, BKMIOYAA BOCNNAMEHEHNUE U NOXAP, BbI3BAHHLIE ANEKTPOYCTAHOBKAMM.

7.3.3.4 3awumTa oT TEMnepaTypHbIX ONacHOCTEN

B cucteme, koTopas cogepXmT ropsvme 4actu, AomkHa 6biTb obecneyeHa Tennosas U3onALUs UM co-
OTBETCTBYIOLLME CpeACTBa 3aLLMThI AN FOPAYMX YacTen.

He3aBMCUMO OT TOro, COAEPXKUT MU CUCTEMA TOPAYME AETaNN UMKN HET NPU HOPMAarbHOM pexume pabo-
Tbl, B TOM Cly4ae, Korga cucTeMa OTKITOHAETCH OT HOPManbHON paboTbl, YaCTU CUCTEMbI MOTYT Pa3orpeTbCsl.
Takve feranu JOMmkHbl ObITe ONPEeAeneHbl Ha CTaaun NPoeKTUpoBaHus. [lomkHa ObITb NPEAYCMOTPEHA 3aLLu-
Ta n/unu cooTBeTCTBYIOLLEee 0603HaYEHNe.

MoBbIWEHWe TemnepaTypbl B CBA3U C OTKMOHEHWEM OT HOPMarnbHOW paboTbl AOMKHO NOCTOSHHO KOH-
TPONMPOBATLCA C MOMOLLBIO AaTYMKOB TEMNEPATYPLI U, B 3aBUCUMOCTU OT YPOBHS ONMACHOCTM Ans paboTHuUKA,
JOMKHBI BbITb 06ecneYeHbl CUrHarbI TPEBOTH.

7.3.3.5 3awmTa OT BO3AENCTBUA XUMUYECKUX BELLIECTB

OCHOBHOW 3aLLUMTON OT Bpeaa, NPMYUHAEMOrO ONacHbIMU BELLECTBAMM SIBNAETCH yaepKaHue matepuana.
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[ononHutensHas 3awumra oT TPaBM, BbI3BaHHbLIX ONACHLIMU BELLECTBAMU, MOXET BKNIOYaTh B ce61:

- BTOPOW KOHTEWHEP UINU KOHTEWHEep C 3aLuTon OT NPOTEKAHWA AOCTATOYHON €MKOCTU Ansi XpaHeHUsi
x»uakoctm B CH33;

- yAep>xuBatoLume noTku;

- @aHTUBaHAArNbHbIE BUHTLI A4NA NPeAOTBPaLLEHUS HECAHKLUMOHUPOBAHHOIO A0CTYNA;

- UHCTPYKLMMU O AENCTBUSAX NPU BO3HUKHOBEHUU ONACHOCTU;

- AaTYMKM U CUrHanNU3auus;

- UICNOMb30BaHUEe MaTePUanoB, CTOMKUX K COAEPXKALLMMCH XUMUYECKUM BELLECTBaM.

Ecnu cyuiecTByeT BO3MOXXHOCTb BbIGpOCa TOKCUYHOIO rasa, To Heo6XoAMMO NpeayCMOTPETb MEpbI, YTO-
Obl n3bexarb ero HakonneHus. Mepbl, KacalLMec HAKONNEHUA TOKCUYHOTO ra3a AOJDKHbI YYMThIBAThL pe-
nbed, KOHCTPYKUMIO 30aHUS U (PU3MIEeCKne xapakTepUCTUKK rasa. HacTbio aTux Mep MoryT ObiTb YCTPOWCTBA
0OHapy>XeHUs TOKCUYHOTO ra3a u curHanusauusa. Kpome 10ro, AOMKHO ObiTb paCCMOTPEHO UCMNONb30BaHUE
cootBeTcTBytomx CA3.

7.3.3.6 3awmra oT HenoaxoAALWeN AnA paboTbl OKPYXaloLWen cpeabl

a) YnaneHHoe ynpasneHue n asTomaTtu4eckoe ynpasneHue

CHO3J3, kotopas umeeT BO3MOXHOCTb YNPaBNATLCS AUCTAHLMOHHO, AOIDKHA ObiTb obecneveHa cpea-
CTBaMW ANA OTKIOYEHUA AUCTAHLUMOHHOTO yNpaBneHus Ans BbINONIHEHWUA NPOBEPKU UIM TEXHUYECKOTO 06-
cny>uiBaHus. Ucnonb3oBaHue cucTem AUCTAHLUMOHHOTO KOHTPOMS W YNpAaBMEHUs! HE AOMKHO NPUBOAUTL K
OMAacCHbLIM YCIOBUSIM, ONpPeAENneHHbIM ¢ NOMOLLBIO CUCTEMbI aHANM3a PUCKOB, U OHU HE AOIDKHbI UMETbL NPU-
OpUTET HaA ynpaeneHueM 6e30nacHoOCTbIO Ha MecTe. Te e TpeGoBaHUs NPUMEHSIIOTCS ANt aBTOMATUHECKOTO
ynpaeneHus 6e3 yuactusi yenoBseka, B OTBET HA BO3HUKHOBEHUE 3apaHee YyCTaHOBIEHHbIX YCIOBUMN.

b) Pabouee npocTpaHcTBO

HomkHO ObITb 06ecneveHo 40CTAaTO4HOE, B COOTBETCTBUMU C MECTHBIMU HOPMamu U npaeunamu, pabo-
Yyee NPOCTPaHCTBO, KOTOPOE MOXET NOoTpe6oBaTbLCA ANA 0CMOTPA, PErYNIMPOBKU, PEMOHTA UK 06CNY)XUBAHUA
CH33 un obopynoBaHust nog HanpsbkeHuem. Bokpyr CHOO pomiHO ObiTb 06ecneyeHo M noaaepKuBaTbCs
[AOCTaTOMHOE MPOCTPAHCTBO, YTOOLI 06ecneunTb GbICTPYIO U Ge30nacHyI0 SKCnnyaTaLumio U TexHu4eckoe o6-
CnyxuBaHue Takoro obopyaosaHus.

C) BbIxoa 1 3awmTa oT Pusn4eckux onacHocTen

CH3J3, koTOpble pacnonoXeHbl B OFTOPOXXEHHOM MECTE BHE MOMELUEeHUI, A0MkHbI ObiTe CHaGXeHb! NO
MEHbLLEW Mepe OJHUM BXOAOM JOCTATOMHOIO pasMepa, 4robbl o6ecneunTb AOCTYN K BXOAY U BbIXOAY M3 pa-
604ero NPOCTPaHCTBa CUCTEMbI B COOTBETCTBMU C MECTHLIMU NPABMNAMU U HOPMATUBHO-NPABOBLIMU aKTaMU.

Asepu, npeaycMoTpeHHble ans Bxoga B CH33 aomkHbI OTKPLIBATLCS B HANPABNEHUMM BbIX0AA M ObITb 060-
PyLOBaHbl @HTMNAHUKOBLIMU PELLETKAMM, HKMMHBIMU MIIUTaMU UK APYITMMW YCTPOMCTBaMu, KOTOpbIE OOLIMHO
3aKPbITbl, HO OTKPLIBAIOTCH NPY NPOCTOM AABMEHNMU C BHYTPEHHEN CTOPOHbI. [IBEpU AOMKHbI ObITb 000pYa0BaHbI
3aMKaMu Ans NpefoTBpalLeHus A0CTyna HeKBanuUUUPOBAHHBIX MWL, JOMKHbI ObITb NPUHATHI JOCTaTOuYHbLIE
Mepbl, YTOObI rapaHTUPOBATh, YTO HUKTO HE OCTaNCs BHYTPU Nepes 3anMpaHueM ABEPU C BHELLHEN CTOPOHI.

Bxoabl B CH33 gomkHbl ObITb 0603HauYeHbI NpeaynpexaalowmmMm 3HakaMu, 3anpeLLaioLmmm BX0o4 He-
KBanuuULMpPOBAHHbIX ML,

O6nactu gocryna BHyTpu CH33 A0mkHbI ObITb CKOHCTPYMPOBAHLI Tak, YTOObI NPEAOTBPATUTL BO3MOX-
HOCTb CNOTKHYTbCSl, MOCKONb3HYTHCA UK YyNacTb BO BPEMSI BXOA4a UMW BbIXOAA, UNu BO Bpems npedbiBaHMA
B cucteme. NoBepxHOCTM U yactu BHyTpu CH33, npegycmarpuBaioLLet Bxoa, AOMKHbI ObiTh pa3paboTaHbl,
yTOoObI MPEAOTBPATUTL CRYYANHYIO ONACHOCTbL AN NEPCOHANa BHYTPU OrpaxaeHusi (Hanpumep, OT 0CTPbIX
KPOMOK, ABUraIoOLLIMXCS YacTen, ropsiyein MOBEpPXHOCTU U T. A.) NOCPEeACTBOM COOTBETCTBYIOLLIEN 3aLLUMUTLI, dNeK-
TPUYECKON M TENNOBOW U3ONALMK, NPEAOCTEPEraloLmnX BbIBECOK M HAAMUCEN.

d) MpeaynpexxaeHne BpeaHbIX BLIOPOCOB U yTeuek

CHO33 He AOMmKHbI BbINyCKaTb MK AaBaTb NPOTEYEK ONACHbLIX UKW TOKCUYHBLIX Marepranos B 30HaxX A0-
cryna K CH33 unu B oKpy>kaioLLyio cpefy, B COOTBETCTBUU C MECTHBIMW HOPMaMu U Npasunamu.

CHO33, ycTaHOBMNEHHbIE B MOMELLEHUU, U KOHTEWHEpPA KOMNAEKTHbIX CH33, B KOTOpPLIE MOXHO BOWTU
LENUKOM, JOJHKHBI UMETh JOCTATOYHYIO BEHTUNISAILMIO AN nuu, paboTtaiowmx co CH33, pacnonoxeHHbIX B No-
MeLleHnax unm nuu, paboraiowwmx BHyTpu CH33.

Ecnu Ha OCHOBaHUM OLEHKM pUCKA YCTAHOBMEHA Takas HEOOXO0AMMOCTb, AOMKHbI ObiTb 06eCneYeHb!
Mepbl ANsi OOHAPYXXEHUSI YTEYKU U Pa3NMBa XXUAKOCTH, NOABNEHUS TOKCUYHBIX Fa30B.

€) 3agava ocseweHus B CH33O

[ns Bcex pabounx npocTpaHcTB BHYTpu CH33 aomkHO ObiTb NpeaycMOTpeHo ocselueHue. CBETUNb-
HUKN AOMKHBI ObITh PACNONOXKEHbI TAKMM 00pa3oM, 4ToObl PabOTHUK, OCYLLUECTBRAIOLLMI 3aMeHy namn unm
NPOU3BOAALLMIA PEMOHT CMCTEM OCBELLEHMUS, HE NOABEPranca ONacHOCTU KacaHWsA K TOKOBEAYLUUM 4YacTAM
Unu ApyromMy o60pyaoBaHuIO.

ABapuitHoe OCBeLLEeHME AOMKHO ObITb NPEAYCMOTPEHO B COOTBETCTBMU C MECTHBIMU NPaBUNAMMU.
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7.4 KOHCTPYKUMA 3aWUThI OT NPEeBbIWEHUA TOKa

KOHCTpyKUMS 3alMTbl OT NPEBbILLEHUST TOKA, KOTOpas BKMOYaeT B ceba KOOpAUHALMIO PaCrONOXKEHUA
€MKOCTU U 3aLUUTbl, JOIPKHA ObITb NOATBEPXKAEHA PACYETOM.

PacyeT cnegyer JOKYMEHTUPOBATb U NOAAEMKUBATL B JOKYMEHTaLUUN CUCTEMBbI.

JomkHbl ObITb CCbINKM HA COOTBETCTBYIOLLME NPUMEHUMbIE AOKYMEHTbI MIOK.

7.5 OTKnNoYeHne u BbiknoyeHne CH39

7.5.1 O6wme nonoxeHma

Mpoueaypbl OTKMOYEHUS U BLIKMIOYEHNUS] UMEIOT BaXKHOE 3HavYeHune ansa obecnedeHna 6e30nacHOCTU BO
BpeMs aKcnnyarauuu, NaHoBOro TEXHUYECKOro 00CNyXMBaHUS UKW PEMOHTA HencnpaBHOCTEN. OHKU 3aBUCAT
OT KOHCTPYKUun CH33, ncnonb3yemblx TEXHOMOIMMIA (CM. PUCYHOK 6), pa3MepoB U MPUYUH ANA OTKIOYEHUA U
BbIKIIOYeHUsA. CH33 gomkHa gonyckaTb NOMHOE UMK YaCTUYHOE OTKIIYEHUe, YTobbl 00ecneunTb npoBeae-
HUe BO3MOXKHOW Tpebyemon onepauun, TeKyLero 06Cny>xmBaHus u HagexxHyo paboTy nNo peMOHTY Heucnpas-
HocTen. Takke AOMKHO ObITh 06ecneyeHo aBapuiiHoe 3aBepLueHne paboThbl.

OCHOBHbIMU 0BCTOATENLCTBAMM, KOTOPbIE MOTYT notpeboBatb oTknodYeHne CH3S unu HEKOTOPLIX U3
€ro KOMMOHEHTOB, SIBNSAIOTCA:

- 0YepefHOe TEXHNYECKOe 00CNYXUBaHUE;

- HEUCMPABHOCTL NOACUCTEMBI/KOMMOHEHTA;

- BHELUHWE Npo6BneMbl;

- 0OHOBNEHUSA CUCTEMDI;

- OKOHYaHMe cpoka Cny>obl.

OTKMIOUYEHME NI YaCTUYHOE OTKIIOMEHNE MOXET BbiTb AOCTUTHYTO Ha pasnuyHbix Yactax CH33:

- B TOYKE MOAKIMIOYEHUS K CETH;

- 060pyaoOBaHUKM NEPEMEHHOIO TOKA, BKIIOYas TpaHcopMartop;

- ycTpovictBe oTknoueHus (YO);

- noacucreme npeobpasoBaHUA 3HEPTUK;

- reHeparope;

- NOACUCTEME HaKOMMEHUS;

- BCMOMOraTenbHON NOACUCTEME;

- Bonee MenkKMx 4acTax B NogcMcTemax.

B Tex mectax, rae CHO3 uMMeEeT BbICOKME YPOBHU SHEPTMM UMM BbICOKYIO 3anaceHHY SHEPruto, Mo-
ryT notpeboBaTbCa cneumanbHble Mepbl NPeaoCTOPOXKHOCTU. MpoLeaypa OTKIOYEHUSA UK BbIKIIOYEHNUSA He
AOIDKHA NPUBOAUTL K TOMY, UTo CH33 craHoButcs Hebe3onacHoi.

Kak nokasaHo Ha puCyHke 6, oTknouvatowwme ycrpoicrea (YO) pacnonoxeHbl No-pasHoOMy AN pasnuy-
HbIX TexHonoruin. KoHKpeTHasa nocneaoBaTenbHOCTb OTKPbITUA YO 3aBUCUT OT TEXHOMOIMU.

7.5.2 OTKNOYEeHHOe OT ceTu coctoaHue CHId

B oTknto4yeHHOM OT ceTu coctosaHun CH33 ByaeTt anekTpuyeckn otaeneHa OT COeAUHEHUsT C MECTHOMN
cetblo. CH33 pomkHa ObITb CHabeHa yCTPOWCTBOM pa3beaHEHUS, KOTOpas pa3beanHSET He3a3eMIEeHHbIe
npoBoAa mexay nepsudHon nogcucremon CH33 1 OCHOBHOWM TOYKOW noaknoyeHus Hakonutensa (TMH) ¢ ce-
Tbto. Ecnu He ykasaHo HenocpeacTBeHHO Ha CH33, B MHCTPYKLUMKM NO YCTaHOBKE A0MKHA ObITh NpeacTaBneHa
UHopMaLms, coaepkaLyas:

- TUn n HomuHan YO,

-4yT0 YO pomkHbl ObITb PACNONOXKEHbI TaM, [1€ OHU AOCTYMHbI U B 30HE BUAMMOCTM HA CH3J, a Takke

- 410 YO AOMmKHbI ObITb CHAOXXEHbI MAPKUPOBKO/TAabNMUYKamm, Ha KOTOPbIX AOJDKHbI ObiTb YKa3aHbI:

- HopMupyeMble napameTpel CH33, a Takke

- BO3MOXXHOE 3HAYEHUE TOKA KOPOTKOTO 3aMbIKaHUS.

7.5.3 CocTtosiHue octaHosa CHO3

Korga CH33 oTknioueHa u nogcmucteMa HakonmneHust He NoAKMioYeHa K cucteMme npeobpasoBaHua sHep-
rmm, CH3O3 cuutaetca Haxoasiwencs B COCTOSIHMKM ocTaHoBa. B atom coctosHum CHO3 moxeT 6biTh noa
HanpsbkeHNeM U 06bIMHO HE MOXET ObITb 06ecToueHa 6e3 cepbe3HbIX NOBPEeXaAeHUn. B cocToaHMM ocTaHoBa
4YacTb BCMNOMOraTesnibHOW MOACUCTEMbI OCTAETCA 3anMTaHHOMW, NOCKONbKY OHA NOAAEPXKUBAET BaXKHbIE NOACU-
cTemMbl Ana obecnevyeHna 6e30NacHOCTU U KOHTPOXS.

7.5.4 BobikntoueHne CH323

BuiknoueHne CH33 — a10 kOMaHga ang nepesoga CH3O3 B COCTOAHME OCTAHOBA.

Kak onpeaeneHo npu aHanuae puckos cuctembl, CH33 gomkHa ObiTb CHabXxeHa yCcTpoincTBamm Kak ans
HOPMAanLHOTO, TaK U aBapURHOTO OTKITIOYEHUS.
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OnekTpu- Touka
KOMHnaCeOCCC{o / ueckoe Yo YO  TpaHcgop- YO nog- YO
e P ycTpoii- (nP) (nP) maTtop (P)  kno-  (NIP)
Typ6uHa
cTBO YeHunsa

H3CB — HakonuTesnb 3Heprun Ha cxaTom Bo3gyxe; CMN3 — cuctema npeobpas3oBaHns aHeprun; YO — yCTPOICTBO OTK/THOYEHNS;
JIP — NuHeliHbIA pasbefuHuTeNb

PucyHok 6 — lMpumepbl pasninyHbix apxutektyp CH33

Ycnosus, koTopble MOTyT OblTb 6€30MacHO KOHTPONIMPYEMbl UM KOTOPbIE He MpefCcTaBNAlT Henocpes-
CTBEHHOI 0NacHOCTW, MOryT ObiTb MCMpaB/eHbl C MOMOLWbI0 3aBepleHns pabotbl CH33 HopMasnbHbIM Bbl-
KNIoYeHnem.

Korga HanpskeHue, TOK, TemMnepatypa, AaB/ieHne WM CKOPOCTb BpalleHua W T. 4. NpesblwaeT npegen
6e30MacHOCTU, MOXET NPou30iNTN onacHoe cobbiTue. OHO MOXET ObiTb pe3y/sibTaTOM HEUCMNPaBHOCTU B KOM-
NOHEHTE CUCTEME WM OLIMGKN CBA3U UT. . HeHopMasibHble YC/I0BUA aKCcnayaTaunn, KOTopble MOryT Bbi3BaTb
onacHoe co6bIThe, AO/MKHbI ObiTb NMAEHTU(UUMPOBaHbI U 06paboTaHbl, YTO6bI MHULMMPOBATL aBapuiiHoe
oTkoueHne. Mpu npuBegeHun B delictBue CH33, kak oxugaeTcsi, BepHeTcs K 6e30MacHOMY COCTOSIHUIO.
®yHKUKNA BbIKNOYEeHNS CHO3, B TOM ync/e aBapuitHOW OCTaHOBKM, A0O/MKHA 6bITb 06ecneveHa ycTpoicTtBamu,
CNOCOGHLIMM MPOM3BECTU CKOOPAMHMPOBAHHOE OTK/IOYEHME BCEX HeOBXOAMMbIX YacTell cucTembl, a Takxe
060py0BaHNSA YPOBHS BbIWE W/WAN HUXKE CUCTEMbI, €Cnn NPOoAo/IXeEHNE paboTbl MOXET OblTb ONACHbLIM.

CH32 oTko4aeTcsi ¢ NOMOLLLI COOTBETCTBYHLLErO BbIKIHOYAOLWEro ycTpoicTea (YCTPONCTB) unm apy-
rMX anbTepHaTUBHbIX Mep.

7.5.5 KubepbesonacHocTb

Knb6epbeszonacHocTb BaXHa He TOMbKO A5 YAANIEHHOTO KOHTPO/ISA, HO U AN CUCTEMbI, MOAKIIOYEHHOW K
WHTEpHeTY. 3a 40NOSTHUTENbHBIMU UHCTPYKUUAMU 06paTnTecb K COOTBETCTBYIOWMM cTaH4apTam.

7.5.6 YHacTnyHoe oTK/OYeHune

Tam, rge 3To0 BO3MOXHO, KOHCTPYKUnss CH33 MoXeT paspelnTb OTKIHYEeHMe COCTaBHbIX YyacTelh CHI3
oTaencHo. AnAa Tex, kTo pabotaet B CH33 gosmkHa 6bITb BO3MOXHOCTb OTK/IOYUTL TO/ILKO T€ YacTu, C KOTO-
pbIMU OHWM GYAyT paboTaTb, UTOObLI 06ecneynTb K HAM 6e3onacHbli 4ocTyn. TeM He MeHee, cneayeT yaensitb
ocob0e BHUMaHWe puckam, CBA3aHHbIM C OTAE/IbHbIMU CUCTeMaMu, HaXxo4AaAWMMUCS PAAOM C TeMU, C KOTOPbI-
MW BefeTcs paboTa. B cnyyae Hagnexawmnm o6pasomMm CrpoekTMPOBaHHbIX HECKOMbKMX NOACUCTEM Hakonse-
HUS, OTAEeNbHblIe NOACUCTEMbI MOTYT ObITh OTK/IHOUEHbI 4718 6e30nacHoi paboThl, B TO BpeMsl kak CH33 moxeT
ocTaBaTbCA B paboyem COCTOSAHUM.
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Kpome TOro, B criyyae MaxoBWUYHOIO HaKOMWTEMNA, AOMYCKAETCA OCTaHOBUTL €ro, NepeaaB SHepruio B
CeTb UNW ApyruM yCcTponcTBaMm B cucteme. 3ta npouegypa Oyaer cnocobcTBOBaTb MUHUMU3ALNMU BPEMEHU
HaXOXOEHMSA CUCTEMBI B OMACHOW CUTyaLun.

Onsa HekoTopbix CH33, rae TpyaHo 06ecTounTb NOACUCTEMY HakonneHus (Hanpumep, CUCTEMY HaKo-
NMEHUA SHEPrUU Ha ocHoBe Gatapeii), creayeT cobnogarb OCTOPOXXHOCTb Npu paspaboTke CUCTEMbI, YTOObI
CBECTU K MUHUMYMY ONacHOCTb.

7.5.7 PykoBoACTBO Ans o60opyaoBaHUA aBapUMHOIO OTKITHOUYEHUSA

a) YUtobbl n3bexatb onacHbIX CUTyaUui, KOTOPbIE, Kak ONpeAeneHo nyTem aHanusa pucka B cucteme,
He MOryT ObITb UCNPABMEHBI C MOMOLLIO APYIMX SNEMEHTOB ynpaeneHus, B CH33 pomkHa bbiTe o6ecneveHa
OYHKUMUA aBapuURHOro 0CTaHoBa. 3Ta MYHKUMA AOMKHA:

- OCTaHOBMTb OMAacHyto cuTyaumto 6es3 cosgaHusa fOMNOSNHUTENbHBIX OMACHOCTEN,

- Npu HeoBXoAUMOCTU UHULIMUPOBATL UMW paspeLlaTh 3anyck ONpPeAeneHHbIX 3aLLUMTHBIX AENCTBUN,

- NepeonpeaenuTb BCe Apyrue yHKLUUM 1 ONepaLmm BO BCEX PEXMMAX,

- NpefoTBpaTuTb COPOC HA MHULMMPOBAHUE NEpEe3arpysku,

- ObITb OCHaLLeHa BrokMpoBKkaMu nepesanycka Takum obpasom, 4Tobbl HOBas KOMaHAa 3anycka morna
BCTYNWTb B CUY,

- BEPHYTbLCA K HOpManbHOi paboTe TONbKO Nocne Toro, kak 6rnokupoBkM nepesanycka Obinu CO3HATENb-
HO COPOLLEHBI.

b) Cpeacrea py4HOro aBapuMmHOro 0CTaHoBa

CpegfcrtBa py4HOro aBapuinHOro 0CTaHoOBa, ECNU OHKU TPEBYIOTCA NO aHanu3y pyUcKa, AODKHbI ObITh 000-
3HaYeHbl, ICHO BUAHBI U JOCTYMHbI B COOTBETCTBUN C HOPMATUBHBIM AOKYMEHTOM ).

¢) OyHKUUYM ynpaBneHusi B Criyyae BbiX0Aa U3 CTPOSi CUCTEMbI KOHTPOMSA U yNPaBieHus

B cnyvyae HEMCnpaBHOCTM B NOTMKE CUCTEMbI KOHTPONS M YNPABNEeHWA UMW BbIX0OAA U3 CTPOSA, UAW NO-
BPEXOEHUS annapaTHbIX CPeACTB CUCTEMbI KOHTPOSS U YNPaBNEHUA:

- €CNM aBapuiiHasa KomaHAa oCTaHoBa yxe Obina aaHa, To CH33 He gomkHa aonyckaTb npepbiBaHUs
nocneaoBaTenbHOCTU €€ OTKIIOYEHMS,

- 3aLUMTHbIE YCTPOWCTBA AOJDPKHbI OCTABATLCSA NMOSTHOCTLIO 3PPEKTUBHBIMY,

- CH33 He gomkHa nOBTOPHO MOAKMIOYUTLCS/NepesarpysnTbCa HenpeaHaMepeHHo.

Koraa 3awmuTHOE yCTPOWCTBO MM YCTPOWCTBO ONOKMPOBKW Bbi3blBAET aBapuiHbIi octaHoB CH33 no
npuynHam 6e30nacHoCTH, 3TO YCNOBME AOIHKHO ObiTh NepeaaHo B JIOTUMKY CUCTEMbI KOHTPOA U YNPaBneHus.
COpoC hyHKLMUN OTKIMIOYEHUSI HE AOIHKEH UHULMMPOBATL Kakue-nubo onacHbie ycnoBusi. CUCTEMbI ynpasne-
HUS/KOHTPONS, KOTOpble MOryT paboTaTe 6€30NacHO B ONACHOW CUTyaLMK, MOTyT ObITb OCTaBMNEHbI NOA HANPS-
»>eHuem, utobbl ob6ecneyunTb MHPOpMaLMIO O CUCTEME.

7.6 Npodunakruyeckoe TeXHU4ECKOe 06CnyXnBaHue

[na npeaoTBpalleHus HenpeaBUAEHHbIX COCTOSTHUIN BaXHbI CXeMbl NpobunakTM4eckoro obcnyxmea-
HUs. YT0BbI 3¢hhekTUBHO NPOBOAUTL NpPodUnakTudeckoe o6CnyxMBaHne, BaXKHO perynsipHo KOHTPONUPOBaTb
cuctemy, U B OONMbLUMHCTBE Cny4aes 3TO Aenaercs yaaneHHo.

KoHTponb 4actoThl npeaynpexaeHun o napamerpax CH33, Takux kak 3ppeKTUBHOCTb CUCTEMbI UIU
Temneparypa, MOXeT ObITb paHHUM NPU3HAKOM HEMCNPABHOCTU NOACUCTEMbI U/MAU KOMMOHEHTbI.

Yrobbl NpoBepsATb, 6e3onacHa nNu cucrema, cneayer pacCMOTPETb BO3MOXHOCTb BHEAPEHUSI CUCTEMbI
yAaneHHoro MOHUTopuHra. [laHHele, npeaocraensiemble CH33 aBToMaTUYeCKH Unu Yepes 3anpoc, MOryT no-
MOYb OLEHUTb COCTOsIHUE paboTOCNOCOGHOCTU U OCTaBLUMIACA CPOK CRyxObl €8 KOMMOHEHTOB. AuarHocTuka
OCYLUECTBMAETCA NyTEM KOHTPOMA U3MEHEHUSA EMKOCTU UMW U3MEHEHUI B 3BONIOLIMKU U3MEpSEMbIX napame-
TpOB. 3TU AaHHbIE MOrYT ObiTb CBOEBPEMEHHO NepeAaHbl Yepes UHADOPMALUOHHYIO CETb.

B cnyyae yaaneHHoro KOHTPONSA, HafeXHOCTb KOHTPOSIMPYEMOrO 3HAYE€HUS UMEET BaXKHOe 3HaYeHue
ans noaaepxanust 6esonacHoctn CH33. CneayeTt paccmartpuBatb 06HaApY)X€HME HENCNPABHOCTU U3Mepu-
TENbHOW CUCTEMbBI U OLUMOKM N3MEPEHHOTO 3HAYEHUS.

Ona pa6otel 6e3 npucMotpa, CHI3 aomkHa UMETb BOSMOXHOCTb KOHTPONMPOBATL U OGHAapY>XUBaTb
aHOMarnbHbIE YCINOBUA U aBTOMAaTU4YeCku BXoAUTb B 6e3onacHoe CocTosiHme 6e3 HeobxoAMMOCTH BMeELLATESb-
cTBa oneparopa.

7.7 ObyuyeHue nepcoHana

XopoLuo 06y4eHHbI NePCoHan 3Ha4YUTENLHO NOBLILLAET 6e30MacHOCTL Npu padoTte. Nio6Goe OTKNOHEHMe
OT >Xenaemoro npouecca MOXeT ObiTb 0GHapy>XeHo u, crnegosaTensHo, ucnpaeneHo 6Gonee GbICTPO.
) Cwm. [5].
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MepcoHan pgonxeH 6bITb obecneveH obyvyeHnem, KOTOopoe MHAPOPMMPYET MX 06 OMACHOCTAX Ha pabo-
YyeM MecCTe, M 3alUTHbIX Mepax, KOTopble AO/MKHbI ObiTb NPUHATLI. ITO 00yYeHue OO0/MKHO OOBACHUTL, Kakum
06pa3oM BO3HMKAIOT pas/iMyHble BWAbl ONACHOCTU U B KakMX MecTax Ha paboyem MecTe OHW NPUCYTCTBYHOT.
[LomkHbl 6bITb NepeyncneHsl NpUHNUMaeMble Mepbl U 06BACHEHO UX AelicTBue. [lomkeH BbiTb 06BACHEH Npa-
BU/IbHBIA €CNOCo6 paboThl C MMerwuMcs obopygoBaHueM. Pabouve fo/mMKHbI GbiTb MPOVHCTPYKTUPOBAHbI O
6e3onacHbIx MeTogax paboTsl UM paboTbl B6/M3M OnacHbIX MecT. OHO TaKxe BK/YaeT B ceba 06bACHEHUEe
CMbICN1a BCEX BO3MOXHbIX MpeaynpeauTesibHbIX MapkupoBOK WM MapKMPOBOK OMACHbLIX MECT, a Takxe yka-
3aHve, Kakoe MobubHOe 060pyfoBaHME MOXET ObiTb Tam WCMOJ/Ib30BaHO. PabOTHUKN TakKKe OO/IKHbI 6bITb
NPOVHCTPYKTUPOBaHbI, kakne CW3 OHM AO/MKHbI HOCUTL Ha paboTe BHyTpM CHI3 n pagom ¢ Heil. Bo Bpemsi
TPEHVPOBKN AOCTYMHbIE MHCTPYKLUMM MO 3KCNayaTtauuy SO/MKHbI ObiTb 3aKPbIThI.

PaboTHUKN [O/MKHBI NPOXOAUTL 0ByyeHune:

- nepeg TeM, Kak nepBoHavyasibHO HayaTb paboTy Ha CH33;

- korga paboyee obopygoBaHue 6yaeT BBeAEHO B MEPBbIA pa3 UM U3MEHEHO;

- korga 6yaeT BBefieHa HoBasi TEXHOOTUS.

O6yuyeHne pabOTHMKOB AO/HKHO MOBTOPATHCSA Yepe3 COOTBETCTBYIOLME WMHTepBasbl. CnegyeT npose-
pATb YPOBEHb YCBOEHUSI MaTepuana nepcoHaNomM.

0O653aHHOCTb MO NPOXOXAEHWI0 06yYeHMs Takke pacnpocTpaHAeTCs Ha COTPYAHVKOB BHELLHMX Noapsaa-
ymkoB. OByyeHune [O/MKHO NMPOBOAUTHLCSA KOMMETEHTHbIM NNLOM. 3anucy AO0/MKHbI XPaHUTbLCSA B NUCbMEHHON
dopme ¢ nHdopmaumein o gate, cogepxaHuy y4ebHbIX MepPonpuUATUA N yHaCTHUKaX.

7.8 be3onacHOCTb KOHCTPYKUuUu

7.8.1 O6wWwme nonoxeHms

CH33 pomkHbl paboTaTb B TeUeHWe HasHa4YeHHON OXMAAEMON MPOAO/IKUTE/IbHOCTU XWU3HW NpY yCno-
BMW, YTO OHM 3KCNNyaTUPYTCA Hag/exawMm obpa3om. Bo Bpemsi 3TON NpOoA0/MKNTENBHOCTY XWU3HM Ha pabo-
Ty CH32, ckopee Bcero, 6yayT BANATb pas/inyHble (akTopbl, YacTb M3 KOTOPbIX NPUBEAEHA HUXE:

- N3MEHEHUSI KOMMOHEHTOB UCMNO/b30BaHHOI TEXHOMOMNW;

- MecCTHble haKTopbl OKpyxatoLleli cpefpl;

- PbIHOYHbIE YCOBUS;

- HOBble HOPMATUBHO-NPaBOBble aKTbl.

BnnaHue atux chaktopoB Ha CH33D He JO/MKHO CTaBUTb Mof Yrpo3y ee 6e3onacHyio akcniyaTauuio.
[na obecneyeHns 3TOro, kKorga NPOUCXOAAT U3MEHEHWs, MOXEeT MoTpeboBaTbCsA NPOBeAeHWe nepecMoTpa
KOHCTYKTMB@, CBA3aHHOro € 6€30MacHOCTb0. Takxe NepecMoTp KOHCTPYKuun CHI3 MOXeT 6biTb HEO6X0AMM,
€C/IM CTaHOBUTCA AOCTYMHOM Apyras MHopMauusl, HanpuMep Takas Kak:

- OMbIT 3KCNyarTaumu,

- OTKa3 KOMIMOHEHTOB;

- OTKa3 NporpamMmmHOro obecneyveHus;

- Npo6iembl, NPUCYLLNE KOHCTPYKLMUN.

Ha pucyHke 7 nokasaH 3TOT Npouecc B TeYeHne cpoka cnyxbbl CHI33.

BesonacHocTb
KOHCTPYKLUMKN KoHeL, cpoka cnyx6bl
YpaneHHblii KOHTPO/Ib M3MEHEHMs dakTopa
MCXOAHbII}i nocne BeBoda B aKcnayatauuwo, BbIBOA M3 3Kcnnyartayum
aKcnayaTauum n o6cnyxmnsaHus
Mepuog, NpoBepky 6e30MacHOCTM >
MepecMoTp Paclwupexune
mMoaudmKaLmmn
KOHCTPYKLMKN

N3MEHEHWIA

PucyHok 7 — MepBoHayasibHast 6€30MacHOCTb KOHCTPYKLMU W NMePecMoTp KOHCTPYKLUU
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7.8.2 NMepBoHayanbHas 6€30NacHOCTb KOHCTPYKLUU U NOCAEAYOLWMNIA NepecMoTp KOHCTPYKLUK

MepBoHavanbHasA 6€30MacHOCTb KOHCTPYKLMM AenaeTcsi B Hayane paspaboTku Bceit cuctembl. Ecnu
cucTema npetepneBaeT Kakue-nnbo U3MeHeHUs, TO NPY HAJIMYUKM BO3MOXHOCTU B/IMSIHUSI BHECEHHbIX U3MEHe-
HWIA Ha 6e30MacHOCTb, NMPOBepka 6e30MacHOCTU KOHCTPYKLMKU AO/HKHA NPOBOAMTLCS BHOBb. [Mpy 3TOM BHOBb
[0/KHbI NpoBOANTLCA aHanu3 puckos n FMEA,

7.8.3 MepecMoTp KOHCTPYKLMK ANS HE3HAYUTENbHbLIX U CYL,eCTBEHHbIX U3MEHEHWUI CUCTEMbI

Korga cuctema npetepneBaeT He3HauMTe/lbHble U3MEHEHUS, aHanM3 prcka, BO3MOXHO, BKOUAIOLLNIA
B OrpaHnyeHHoMm Buge FMEA, siBnsieTcsl 60nee npakTUyHbIM. Korga npovcxogsiT CyLeCcTBEHHble U3MEHEHMS,
Hanpumep, Takne Kak yBenmyeHue o6Lieli eMKOCTU HaKoMIeHUs 1 60/blUMEe N3MEHEHUSI B OKpYXatloLeii cpe-
ae, npu nposegeHun FMEA cnegyeT npyHUMaTb BO BHUMaHWe, He TOMIbKO CaMy CUCTEMY, HO U FpaHuWyHble
061acTn Mexay CUCTEMOI 1 OKpyxatoLleli cpefoil.

8 licnblTaHMe cUCTEMBI

8.1 O6uwue nonoxeHuns

[Ans Toro, 4Tobbl NOATBEPAUTL KOHCTPYKUM0 CHO3 1 Hagnexatiee ocywlecTsiieHme u (PyHKUNOHa b-
HOCTb MexaHU3MOB 6e3onacHocTu, onpefesneHHblx B FMEA, fomkHa 6biTb OLEHeHa peakumsi CUCTEMbl Ha
noTeHuManbHble YCNOBUS HeucnpaBHOCTel. MNpoBepka v NoATBepXAeHVWe aeTaneil fO/MKHbI onpeaensiTbes
Ha ocHoBe FMEA Ha ypoBHe cuctembl. Kpome Toro, CH33 fos/mkHa umeTb cucTeMy, OTBevalLLyto 3a 6e3onac-
HocTb (SRS), Hanpumep no TOCTP M3K 61508-1.

Mpumep CH33 ¢ NOACUCTEMOI KOHTPOS M yNpPaB/EHUs NOKasaH Ha pUCYHKe 8.

r
MoacucTeMa KOHTPOSIS W ynpaBieHus

KomMyHVKaunoHHas nogcucrema
Moacuctema ynpasneHus

MopcucTema 3awuTbl

TTTTr
BcnomoraTesibHblli
BcnomoratenbHas o | BcnomoratenbHas
CTbIKOBOYHbI
nogcmcrema TrH
BbIBOJ,
OcHoBHas nogcucremMa
n Mogcuctema OCHOBHOII
Hgﬁflfﬁ;m: npeo6pasoBaHuns CTbIKOBOYHbI
3Heprum BbIBOJ,

PucyHok 8 — Apxutektypa CH33 B ABYX OCHOBHbIX KOH(Urypaumnsax, nuct 1

CH33 BKtOYaET OCHOBHYIO, BCMOMOraTesibHyl0 MOACUCTEMY U NOACUCTEMY KOHTPONSA W ynpasieHus,
KakK nokasaHo Ha pucyHke 8. Kaxpgas nofcvucteMa COAEpXUT pas/inyHble KOMMOHEHTbI. Takke B CH33 cylue-
CTBYHOT BHYTPEHHWE JIMHUW CBA3N MeXAY 3TUMW KOMMOHEHTaMW, NIMHUM KOHTPOSIMPYIOLWMX N yNpaBasowmx
CUrHaoB.

3T KOMNOHeHTbI CH33 moryT 6biTb pa3paboTaHbl, NPOBEPEHbI Y NOATBEPXAEHbI HA OCHOBE ApPYrnx
cTaHgapToB M3K. Hanpumep, cuctema HaKoMIeHWs! 3HEPTUK Ha OCHOBE NTUTUIA-MOHHBIX 6aTapeii MoXeT yA0B-
netBopATb TpeboBaHuam FOCT P MOK 62619, HO Hago MMeTb B BUAy, YTO MOrYT MOSIBUTLCS PUCKN K3-3a
CUCTEMHOI MHTerpauuu.
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WHTepdelic
CBA3N

TAH

PucyHok 8, nuct 2

Tax, Hanpumep, 3/1IEKTPOMarHMTHOe U3nydyeHne, UHOYLMPOBaHHOE CUCTEMO NpeobpasoBaHust IHeprum,
MOXET MPUBECTU K HEUCNPABHOCTN LIEHTPasIbHOro npoleccopa, YyNpasnsolWero HakornjeHnem aHeprum 1 no-
B/IUATb Ha PaboTy YCTPOINCTBA HAKOMIEHWS] 3HEPTUN. YCTONUMBOCTb K U3y4YEHMI0 KOMMOHEHTOB CHOJ moxeT
y[oBeTBopsATL TpeboBaHmam TOCT P 51317 (Bce 4YacTu), HO eCTb HEKOoTopas BEPOSATHOCTb TOr0, YTO OAUH
13 KOMMOHEHTOB CUCTEMbl MOXET OTKasaTb M3-3a W3Ny4eHWs, BbI3BAHHOr0 noAcucTemol npeobpasoBaHus
3Heprun. Kpome Toro, MOXeT MpPOM3ONTM Takke cnydaliHas HeucrnpaBHOCTb KOMNOHeHTOB. CnefyeT npose-
pWTb, YTO HEWCMNpPaBHOCTb KOMMNOHEHTOB CUCTEMbI U CBSA3N He BAMAKT Ha 6e3omacHOCTb MloAeli Ha ypoBHe
CUCTEMHBbI.

VcnbiTaTensHoe obopygoBaHue, annapaTypa WM yCnoBUS OKpyXawlleil cpefbl B MecTe MChbITaHui
[O/MKHbI BbITb NOAXOAAMMUN ANA LeNeil UCnbiTaHnil, BO3MOXHbIX Pe3y/nbTaToB WCMbITaHWi, pa3mMepoB Bbl-
6OpPKM 1 PYHKLMOHMPOBAHWS.

[JomkHbl 6bITb NPefyCMOTPEHbI COOTBETCTBYOLWNE CU3, cTaHAapTHble paboyve npoueaypbl U cpefcrsa
NS 3alnTel NepcoHana BO BPEMS UCTbITaHWIA.

JomkHbl 6bITb NPeaycMOTPeHbl CTaHfapTHble npouefypbl 415 6e30MacHOro xpaHeHusi, obpalleHus,
aKcnayaTauun, UcnbiTaHnii 1 yTuamsaumum obpasLoB UCMbITaHWA.

O6pasLbl, NCNOoMb3yeEMblE A5 UCTIbITAHWUIA, JO/MKHbI ObITh penpe3eHTaTMBHbIMY 06pasuamy NPOAYKLMN.
VicnbiTaHWsa MOXET NPOBOAWTLCS Ha NoAys3nax, ecnun AokasaHo, YTO OHW ABAKOTCA NpPeAcTaBUTeNs MU MOJHON
CH33 pns yaoBNeTBOPEHUSI KOHKPETHbIX Leneid ucnbiTaHns.

8.2 HeucnpaBHOCTWM BCMOMOraTeslbHON CUCTEMbI

Korga nutaHve ynpasneHusi npepbiBaeTcs, MEXaHU3Mbl 3aliuTbl CUCTEMbI MOTYT paboTaTb Henpasw/ib-
HO. BbIXofpbl ynpasfieHUs ¢ 60/1ee HU3KUM WU BbICOKMM, YeM [OMNyCTUMO, HanpsbKeHnem, MOryT BAUATb Ha
yCTpolicTBa M KOMMOHEHTbI, obecneynBarone 6e30nNacHOCTb cUcTeMbl. Crefytolme NyHKTbl JO/MKHbI ObITb
paccMmoTpeHbl B FMEA 1 UCnbITaHUAX Ha YPOBHE CUCTEMbI. YCMOBUS HeucrnpaBHOCTEN BCnoMoOraTenbHON cu-
CTeMbl, KacatoLiuecs 6e30nacHOCT, Taknue Kak OTMEeYeHHbIe HUXe, AO/MKHbI BbiTb NpoBepeHbl FMEA:

1) nonHas notepsa NUTaHWA ynpasieHus;

2) yacTuyHasa noTeps NUTaHUA ynpasB/ieHNs;

3) BpemMeHHast noTeps NUTaHUS ynpasfieHus;

4) HanpsxeHue NMUTaHWs yrnpas/eHns MpeBbIlaeT JOMYyCTUMbIA YPOBEHb HaMpsXKeHUs;

5) HanpsKeHne nuTaHus ynpasieHus nagaet HbKe AoMYyCTUMOro YPOBHS HanpsXeHus;

6) HencrnpaBHOCTb CUCTEMbI OX/TAXKAEHUS;
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7) ApYr1Me HemcnpaBHOCTU BCNOMOTaTENbHOW NOACUCTEMBI;

8) BpemeHHas noTeps BXOAHbIX AAHHbIX YNPaBneHusi.

Mpun ncnbiTaHUAX BCEX YCNOBUIA, OYHKLMOHATMBHbLIE BO3MOXHOCTU CUCTEMbI 6€30NaCHOCTU HE AOIMKHbI
ObITb CHMXEHbI U AOMKHbI pearnpoBaTh B COOTBETCTBUM C OXuaaembimn no FMEA pesynstatamu.

8.3 HeucnpaBHOCTM NOACUCTEMbI KOHTPONA U ynpaeneHna CHO3

Korga nogcuctema KOHTpOna u ynpasneHns CH3OO npeaocTaBnsaer HenpasuibHYO MHAOPMaLMIO ynpas-
nexuna 6rnoky obpaboTkn nogcmuctembl npeobpasoBanusa sHeprum, CHO3 MOXeT BbITb MOBPEXAEHa U NepenTn
B Hebe3onacHoe CoCTosiHUE. YCNOBUS HEMCNPABHOCTU CUCTEMbI YrpaBneHus, kacawwmecs besonacHoctu, Ta-
Kue kKak cOoii ynpaBreHus CUCTeMbl KOHTPONS 1 ynpasneduss CHO3, aomkHbl 6biTh NpoBepeHbl FMEA.

Mpu ucnbITaHMsAX BCEX YCNOBUI (OYHKLMOHAMNBHLIE BO3MOXHOCTU CUCTEMbI GE30NaCHOCTU HE AOMKHbI
ObITb CHMXXEHBI U AOSMKHLI pearnpoBaThk B COOTBETCTBUM C OXugaembimn no FMEA pesynsraramu.

8.4 HeucnpaBHOCTHU BHYTpPeHHeN cBA3n CHO3

Koraa BHYTpeHHASA nNuHKus cBA3M 060pBaHa UM 3aMKHYTa HAKOPOTKO, UMK, KOTAa yNpaBnstoWmii curHan
OT BHELLUHEN NMHMM HapylaeTcs, CHO3 moxet paboTarb He AOMKHbIM 06pa3oM. YCNOBUSA HEUCNPABHOCTEN
BHYTPEHHUX NUHUIA CBA3M, KacaloLmecs 6e30nacHOCTU, TAKME Kak OTMEYEHHbIE HUXeE, JOIKHbI ObiTh NpoBe-
peHbl FMEA:

1) BHYTPEHHASA NMHUSA CBA3U Pa3opBaHa;

2) BHYTPEHHASA NNHUS CBA3M 3aKOPOYEHa;

3) BHYTPEHHSASA NMNHUS CBA3M HapyLUeHa.

Mpun ncnbiTaHUAX BCEX YCNOBUIA, PYHKLMOHASBHBIE BO3MOXHOCTU CUCTEMbl 6€30NaCHOCTU HE AOMKHbI
ObITb CHMXXEHbI U AOIMKHbI pearnpoBaTb B COOTBETCTBUU C OXmaaembimn no FMEA pesynsraramu.

8.5 HeucnpaBHOCTH BHewWwHeN cBaA3un CH33

Ectb pag ¢aktopoB, KOTOPblE MOTYT MOBMNUATL HA Ge3onacHoe yHKUMoHMposaHme CH33 u koTopble
U3NOXEHbl HWKE. 3TN PaKTOPbl AOJKHBI ObITb PACCMOTPEHbI B NPOLIECCE NPOEKTUPOBAHUS; AOIKHBI ObiTh
BbINOMNHEeHbl FMEA 1 ucnbiTaHns Ha ypoBHE CUCTEMbI, YTOBOLI rapaHTupoBarb, 4to CH33 HaxoauTtcs B 6es-
OMAacHOM COCTOSIHUU B KaXAOM U3 Cry4YaeB:

1) BHELUHSIA NUHUS CBSI3N 0BOPBaHA;

2) BHELWHAA NUHWA CBA3M 3aKOPOYEHa;

3) BHELWHAA NMNMHUA CBA3M HapyLLEeHa.

Mpu ucnbITaHUAX BCEX YCNOBUIA (PYHKLUMOHANbHBIE BO3MOXHOCTU CUCTEMbI BE30MACHOCTM HE AOMMKHbI
ObITb CHMXXEHbI U AOIMKHbI pearnpoBaTh B COOTBETCTBUU C OXuaaembimn no FMEA pesynstatamu.

9 PekoMeHAaALMM N PYKOBOACTBA

9.1 PykoBOACTBO nonb3oBarens

PykoBOACTBO MONb30BaTENs AOSPKHO COAEPXKaTh, N0 KPaNHEN Mepe, CrieayloLme YacTu:

- obLLee onucaHme XapakTePUCTUK YCTAaHOBKY;

- OCHOBHblE npaBuna 6e30nNacHOCTU, BKNOYaa MHopmaumio 0 cootTBeTcTByowmnx CN3, HeobxoanMbIX
AN BbINOMHEHUA PasnUYHbIX 3a4ay;

- UHCTPYKLKSA MO YCTaHOBKE;

- UHCTPYKLUWKX NO BBOAY B 9KCMnyarauuio;

- UHCTPYKUMKN ANna nHtepdenca ynpaeneHus;

- TEXHU4YecKoe 06CNy>KMBaHUe 1 yCTPaHEeHEe HeUCTpaBHOCTEN;

- BbIBOZ M3 3KCNyaTauuun U ytunusauus.

9.2 PykoBOACTBO NO AENCTBUAM B CIlyvyae aBapum

PykoBOACTBO NO A4ENCTBUAM B Criydyae aBapuu AOSDKHO coAepxaTtb Mo KpawHen Mepe Creayowyro UH-
dhopmaumio:

- ANSA NPOrHO3UPYEMbIX YCINOBUIA UM COBLITUI, KOTOPbIE MOTYT ObITb 3HAYMTENbLHLIMMW B Cly4Yae KPYMnHOM
aBapuu, onucaHve AEenCTBUIA, KOTOPble HEOOXOAUMO NPeANPUHATL ANSA KOHTPOMS YCNOBMIA Unu coObITUIA 1
ANA OrpaHMYeHns UX NOCNeacTBUI, BKNoYas onucaHne obopyaoBaHusa ans obecnevyeHna 6€30nacHOCTM U
UMEIOLLMXCA PECYPCOB;
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- MEpbI M0 OrpaHNYeHNnIo PUCKOB ANA MWL HAa MeCTe, B TOM Yuche uHopmaums o TOM, kak crneayer aa-
BaTb NPeaynpPexXaeHus, n 0 AeRCTBUAX, KOTOPbIE NIOAN AOIDKHBI COBEPLUATH MPU NOSyYEHUU NPEAYNPEXIEHUS]
(AMpPeKTMBLI NEPBOMY OTBETUBLLEMY, NNAaH SKCTPEHHOM 3BaKyaLum);

- Mepbl N0 06EeCneYeHnto PaHHEro NPeaynpexaeHs 06 UHUUAEHTE opraHy, OTBETCTBEHHOMY 3a Mpu-
BEleHNE B [E/CTBME BHELLHEro YPe3BbiHaitHoOro nnaHa, Tun uHgopmaumuu, Kotopas 4ormkHa COAePXaTbCsl B
nepBoHaYansHoOM NpeaynpeXaeHnn, 1 Mepbl N0 NpPeaocTasneHnio Gonee NoapoGHOI MHAOPMaLMK MO Mepe
ee nocTynneHus;

- r1e 310 HeoBXxoANMO, Mephbl Mo 0GYYEHUIO NEPCOHANA MO BLIMOMHEHWIO 06A3aHHOCTEN, KOTOPbLIE OHU
JOMKHbBI BbINOMHATL, W, B Criydae HEoGX0AUMOCTH, MO KOOPAWHALMN JENCTBUIi CO CryGamu IKCTPEHHON MO-
MOLLM BHE NMOLLAAKN.

9.3 PYKOBOACTBO NO NnepeoovepeaHbIM AeHCTBUAM

PykoBoacTBO No nepeooyepeaHbiM AENCTBUAM AOIMKHO ONMCbIBATb METOAbLI M O0LIME LLarm N0 CHUXe-
HWUIO NOCNEeACTBUIA NoXxapa:

- DOMMKHbI ObITb pa3paboTaHbl KOHKPETHbLIE NPOLIEAYPbI UMM MHCTPYKLIUKM AN KOHKPETHOTO y4acTKa, Yer-
KO 0B603Ha4YeHbl ponu u 06s3aHHOCTU AN onpeaeneHus nuu, HeobxoAUMbIX AnNsi BbINOSIHEHUS YKA3aHHbIX
OEeNCTBMI UMW LLAroB;

- OMmkHa BbITb OnMcaHa paboTa aBTOMaTUYECKON CUCTEMbI NOXAPOTYLLIEHUA U KAKUE OIDKHbI ObiTh Npu-
HATbI Mepbl NPeAOCTOPOXHOCTU NpK cpabaTbiBaHUK.

9.4 PekomeHgaUMM NO cpeacTBaM MHAUBUAYANbHOW 3alUThI

MHCTpyKUMKM NO aKCnyaTauumn N TeXHMYECKOMY 06CNY)KMBAHUIO AOIMKHbI BKINIOYATh MHpOpMaLMIO O Co-
oteeTcTByoLeM CU3, TpebyeMOM AN BbIMOMHEHUA PasNUYHbLIX 3aaad. Obnactu BHYTpU M BOKpyr CH3D3,
Tpebyiopme crneumanbHbiX MEP 3aLUMThI OT AYrOBOW BCMbILLKWM W ONACHOCTU NMOPAXEHUsI SNEKTPUYECKUM TO-
KOM, AOMKHbI ObITb CHaGXEHbI NpeaynpeanTenbHLIMU BbiIBECKAMKU ANis onpeeneHus onacHoCTeln u Heobxo-
AWMbIX MEP NPEeaOCTOPOXHOCTMU.

26



MpunoxeHue A
(cnpaBouHoe)

FOCT P 58092.5.1—2018

OCHOBHbIE PUCKM PA3NTUYHbIX TeXHOJIOruin HaKONNeHUs

A.1 T'napoakkyMynupyoLue aneKTpocTaHLum

FASC npepctaenseT coboi 0cobbiil TUM MMAPO3NEKTPOCTaHUMU. DTN YCTaHOBKA MMEIOT ABa B3aWMOCBA3aHHbIX
BOJLOXPaHUMULLA, PaCMONOXEHHbIX Ha pasHblX BbicOTax. Bo Bpemsi BHEMUKOBBLIX YacoB BOAA HaKa4MBAETCA B BEPXHUN
pesepByap ANs HaKOMNEeHWs dHepruu. 3aTem, B NepUOoAbl BLICOKOro NOTpebneHnss anekTposHepruu, Boja BbiNyCKaeTcs,
NPOXOAMUT Yepes BoAsSHbIe TYPOUHbI B HUXHWIA pe3epByap Npon3Boas SMEKTPOIHEPTUIO.

OcHoBHble cleHapun pucka FASC npueegeHbl B Tabnuue A.1.

Ta6nuuya A1 — OCHOBHbIE CLEHapUN pUCKa MUEPOaKKYMYMUPYIOLLMX SMNeKTpoCTaHLui

MpuynHbI

LieHTparnbHble cobblTuA

OnacHocTb

Mocneacteua

3emneTpsaceHne, ononseHs, npo-
cayuBaHue BOAbl, KOTOPOE MOXET
MPUBECTMN K NOBPEXAEHUIO CTPYKTY-
pbl (Bambbl UK HackInu)

JlaBuHa, Bbl3blBakoLllan peskoe no-
BblLLUEeHWe YPOBHA BOAbI

BHELWHAS arpeccus Ha MroTuHe
WnM BofjoOXpaHunule (pacTuTerns-
HOCTb, CTONKHOBEHWE TPaHCMopT-
HBIX CPEACTB UMW MalUWH, potoLast

hayHa)

BHYTpeHHAs aBapua NMOTUHLI UK
BOgOXpaHunmwa (Kopposus, spo-
3ua AHa BOAOW, noBpexaeHue 06-
JINLOBKM)

O heKT AOMUHO MpU paspbiBe BOC-
xofsiLLen MroTUHBbI

WckntounTensHoe HaBofHeHwe,
npeBsbILaLLee paspeLleHHbIN
ypoBeHb

MpeBocxoAsALWMA NOTOK HanomnHe-
HUS C HEAOCTATOYHBIM MOTOKOM OT-
TOKa

HarHeTaHue, Bbi3biBalwllee nepe-
nofTHeHWe BepPXHero pesepeyapa

HeuncnpaBHOCTb MeXaHU4Yeckux ae-
Tanen (Kkopposus, cTapeHue, nore-
P YMNOTHEHUSA U T. N.)

PaspbiB unv HapylieHue B
CTPYKTYp€e MNOTUHLI UNK BO-
foxpaHunuLya.

PaspblB 4peHa)XHOro ycTpou-
cTBa, TPyObl, TypbUHbI UK
SIIEKTPNYECKOA MaLLMHBbI

1 QdopmupoBaHue BOJI-
Hbl NaBoAKa.

2 Peskoe yBenudeHue
NoToKa BHU3 NO TEHEHUIO

CMepTenbHble  NOTOKU
CMETaloT ntogen.
YTonnenue nogen.

3aronneHue umyLlecTsa

A.2 MaxoBuk

MaxoBUK XpaHUT 3HEPruio B BUL4E KMHETUYECKON SHeprun. B KadecTBe cpeacTBa HaKOMMEHUs CIYXUT KOneco co
3HauUTenbHOM Maccolt Ha o6oge. Korfa aHeprust 4ormkHa BbITe HAaKOMeHa, CKOPOCTL BpallleHWA Koreca yBenu4mBaeTcs,
a Korga sanaceHHas 3Heprus LomKkHa 6biTh BhIMyLieHa, CKOPOCTh BpalLeHWs Koreca ymeHbluaeTcs. peobpasoaHie
ANEeKTPUYECKON 3HEPTUN B MEXaHUYECKYIO OCYLLECTBIIAETCA C MOMOLLLIO AIeKTPUYECKOA MaLLUMHEI, KOTopas MOXeT yHK-
LMOHNPOBATL KaK B Ka4ecTBe ABUraTersl, Tak U B Ka4ecTBe reHeparopa.

OCHOBHbIE CLiEHapUN pyUCKa MaxOBUKOB NpuBeAeHb! B Tabnuue A.2,
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Tabnuya A2— OCHOBHble CLEHapuu pucka MaxoBuka

MpuynHbl LleHTpanbHble coBbITUA OnacHocTb MocnepcTaua

MpeBblLLeHWe CKOPOCTU U3-3a | YcTanocTe Matepuana us-sa | 1 ObopyaoBaHue nofBepxeHO | BonesHn, TpaBmbl UK
JedpekTa nHBEpTOpa YacToThl | Ype3MEPHOro HanpPsPKEHUSA. | pUCKy BHe3anHoro (peskoro) oT- | cMepThb.

MoBpexXaeHNe AaTYNKOB AvcGanarc potopa. kasa 6e3 NpefynpexaeHus. MoBpexaens  3pa-
Pacnag potopa. 2 T[loBblleHHasd Bubpauwus, | HUiA.

MpepbiBahne  yNpaBnAlWKX | OreyTcTeMe poTopa neperpes NOALLUMMHUKOB, U3HOC | Monomka cucTemel

KomaHA MaTepuana.

HepocTaToyHoe  Tennosoe 3 lMoxap (poTop M3 KOMMNO3MUT-

paccesiHue HblX Marepuanos), BbICOKas

CKOPOCTb pasneTarLuxca Ya-
CTel (Bce poTopbl), MOLYHOE
HewncnpaBHoOCTb  BakKyyMHOro paspyweHue  obopyaoBaHus
Hacoca Ui BakyyMHON NUHWK (BCe poTophl).

4 MouwHoe pa3spyllieHne 060-
pyaoBaHus,  pasneTatowjuecs
yacTu, noxap

BHeLLHUA TennoBoi NOTOK

MocTynnenne Bo3fgyxa, Bbl-
3BaHHOe NpobuBKoiA Koprnyca
(koppo3us, paspbiB)

HeI/ICﬂpaBHOCTb MarHuTHoOro
noaBeca noLwnnHUKoOB

KopoTkoe 3aMblkaHne B MOTO-
pelreHeparope

A.3 BropuuHble GaTtapeu

Kommepueckn AocTynHble TexHornorun bartapel, ucnonb3yeMble B GOMbLIMX CUCTEMAX HAKOMSIEHUS, BKMOYaloT
cBuHLUoBO-kucnoTHele, NiCd, NiMH, Li-uoHHble, Li-MeTannuyeckue, HaTpuit-cepHble (NaS), HaTpuit-HUKenb XNopugHble
(NaNiCl) u npoTouHble HaTapem.

OcHoBHble cLieHapun pucka BTOpUYHBIX 6aTapeii ((bokycupoBKa Ha OfHOM UX TUMe), NpuBeaeHsl B Tabnuue A.3.

Tabnunya A3 — MNpumep OCHOBHBIX CLEHApPUEB pUcKa AN NMUTUA-UOHHBIX GaTapeit

MprYmnHBI LieHTpanbHble cobbITnA OnacHocTb Mocneacteua

BHyTpeHHWe noBpexzaeHus | Tennoson pasroH akkymy- [ 1 Bapbie o6onouku akkymyns- [ QdpdekT B3pbiBa.
akkymynstopa (Nepesa- | nsTOpa WK rpynnbl akky- | Topa, BbI3BaHHbIA NOBbILIEHU- | Tennosble adhdeKThl.
pAd, nepepaspsf, BHeLL- | MyNsTOPOB, CONPOBOXAA- [ eM BHYTpeHHero Aasnenus u | Buibpoc Mycopa.

Hee KOpOTKOe 3aMblkaHue, | LoLWiics: BNUAHUA TemMnepaTypbl. OroHb ¢ BbljeneHnem Tok-
BHYTPEHHEE KOpPOTKOe 3a- | - MoBbllleHeM Temnepa- | 2 Xumudeckue BbiGpochI: CUYHBIX WU  KOPPO3UOHHO-
MblKaHWe, NoBbIWeHUe TeM- | Typbl; - BbINYCK TOKCUYHbIX ra3oB.; arpeccuBHbIX BbIGPOCOB.
nepaTypel, NoTeps repme- | - ysenu4yeHUeM AaBneHus; | - BbINyCK ropsdero, nerkoBoc- | Pasbpoc onacHbIx xumnde-
TUYHOCTH) - NoTepe repMeTUYHOCTH, | NNaMeHsAIoLWEerocs, KOppo3moH- | CKUX BELLECTB.
PacnpocTpaHeHne  amek- | - KackafHbIM pacnpocTpa- | Horo rasa; MoTeps nsonsauumn (Hanpu-
TpUUECKIX sthpekTop | HEHNEM Ha Apyrue akky- | - Tedb TOKCUYHBIX XUAKAX Be- | Mep, obonoukn kabens) u
MeXay  aKkyMynsTopamiu MYATOPLI U MOAYIK LLeCTB (3neKTponuTa). 3rIeKTPUYECKNe  KOpOTKMe
3 MNoxap: 3aMblKaHus

B OAHOM W ToW e cbopke
BCrej 3a OTKa3oM MepBoro
akkymynsTopa

- ropeHne KOMNOHEHTOB

HepocTtaToyHoe paccensa-
HWe Tenna B Kopnyce c60pku

BHelwHee  MexaHW4eckoe
BO3AeicTBUe Ha Kopnyc

BosgeiicTBue  Tennosoro
noToKa Ha Kopnyc npu a.a-
puu

C6poc Yepes knanaH akky-
mynsTopa B cbopke
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A.4 BopopoA 1 CUHTETUYECKUI NPpUPOAHBLIN ras

TuUnNn4Haa cucTeMa HakomMmeHUs ¢ UCronb3oBaHMeM BOAOPOAA COCTOUT U3 arleKTponuaepa, pesepsyapa ANs xXpa-
HEHWs BOAOPOAAa U TOMNMUBHOIO aneMeHTa. SrekTponiusep npeAcTaBnsaeT coboii aNeKTpOXMMUYECKUIA KOHBEpPTEp, KOTOPbIA
paclennsieT Bo4y € NOMOLLBIO SNeKTpUYeCcTBa Ha BOJOPOA M Kucropoa. Mpolecc sHAOTEPMUYECKUIA, TO €CTb BO BPEMS
peakuum Terno notpebnsetcs. Bogopog xpaHuTces nog AaereHneM B ra3oBbix GannoHax uiu pesepayapax, U 3TO MOXeT
6biTb ClenaHo B TEYEHWe NPaKTUYECKU HeorpaHUYeHHOro BpeMeHU, UMK B BUAE KPUOreHHOM XuakocTu. Bogopog MoxeT
XpaHnTbes B abcopbupoBaHHOM Unu agcopGupoBaHHOM COCTOSIHUM B TBEPALIX BELLECTBaX WU B pesynsTaTe XMMUYecKoi
peakuuu. ns BbIpaBoTKN aNekTposHepriu, oba rasa nogaroTcs B TONMMUBHBIA SNEMEHT, rie NPOMCXOAUT SMEKTPOXMMU-
Yeckasa peaKuusi, KoTopas siBnsieTca o6paTHOi pacLuensieHnio BoLLI: BOAOPOA U KUCMOPOA pearvpytoT ¢ obpasoBaHuem
BOAbI, NPW STOM BbIGENAETCA TEMMNO U reHepupyeTcs arekTpuyecTBO. Mo 3KOHOMUYECKUM U MPaKTUYECKUM NpUYUHaM
KUCTOpOA He XPaHWTCA, OH BeiGpackiBaeTcs B aTMOCEpY NPy SnekTponuae, a ANs BbipaboTKu SNeKTPOIHEPTMn KUCIIOpPoA

GepyT 13 Bo3gyxa.

OCHOBHble cLeHapii PUCKOB AJS CUCTEM HaKOMNEHWss Ha OCHOBE BOAOPOAA NpUBeAeHbl B Tabnuue A 4.

Tab6nuuya A4 — OcHOBHbIE CLIEHAPUM PUCKOB A51si CUCTEM HAKOMNEHUS Ha OCHOBE BogopoAa

MpuynHbI

LleHTpanbHble cobbITuaA

OnacHocTb

MNocneacteuna

MexaHu4eckuii yaap

BopgopofHoe oxpynuusaHue/
KOppo3us, Bbi3blBalollas fe-
rpagauyuo U MexaHudeckue
noBpexaeHus

YcTanocTb 1 0TKas npu NoBsTo-
paroLuxes adpdpeKTax Tenno-
BOrO pacllMpeHnst

BHeLLHW TennoBoi NOToK

[erpagauns CTeHKU KOHTelt-
Hepa

MN3bbiToMHOE faBreHue B pe-
synsraTe c60os KOHTpoNUpyto-
LLMX YCTPOWCTB

Oerpagauums npu HU3KOW TEM-
nepaType U cTapeHue mare-
puanos

CHUWXeHWe xapaKTepuUcTuK Te-
NnoBoi usonsAlum

MepenornHeHe pesepByapa
B pesynsrare c60s KOHTponu-
PYHOLLIMX YCTPOWACTB

Cnabblii KOHTPOMb 3K30Tep-
MUYECKUX peakuWii B LuKknax
abcopbuunn n gecopbuuu

[loBbIlWEHNA [AaBneHus B
cocyge.

[loTepu repMETUHHOCTH:

- yTeuKa XuKoro uru raso-
obpasHoro Bogopoaa;

- paspylueHue pesepsyapa.
Peakuua ruapuaa c so3gy-
XOM WK1 BOAOA.
PasbpaceiBaHue yactuy ru-
ApvAaa B NPUCYTCTBUKN BOAO-
poza

BosmoxHO  chopMupoBaHue
B3PLIBOOMACcHOW cpefbl BONu-
31 YTEYKM UMM B MECTHOM
3aMKHYTOM MPOCTPaHCTBeE.

1 BocnnameHeHne B NpucyT-
CTBUN UCTOYHUKA 3aXKUraHUS:
- CTpyS OrHS.

2 3agepxka BocnnaMeHeHus
B NPUCYTCTBUU UCTOYHMKA 3a-
XUraHus:

- B3pbIB BO34YLWHO-BOAOPOA-
HOM cMmecu (Tennosble 3d-
ekThl, BbIGpOC 06nMOMKOB,
B3pbIBHasA BOIHa).

3 BbicTphiii (ha3oBbId Nepe-
XOf:

- hmsnyeckuii B3phLIB.

4 BocnnameHeHue rmapugos
npu KOHTaKTe ¢ BOJ,OA.

5 MbpuaHbliA B3pLIB rasa u
ropoLuKa

Tennosble 3pPeKThI.

S dekT B3pbLIBHOW BON-

Hbl.
BeiGpoc 06nomkos.

Puck HepocTaTKa Kucno-
poga B yCnoBusX 3am-
KHYTOrO NPOCTpaHCTBa.

Kpuooxor

A.5 Opyrue TexHonorum CH33

CyLuecTByHOT W apyrvie TexHomornn CH3O3, koTopele He nepequcrieHsl 34ech.
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Mpunoxenue A

(cnpaBoyHoe)

CBefieHNs O COOTBETCTBMM CChINTIOYHbIX HALMOHANbHbLIX CTAHAAPTOB MEXAYHAPOAHbIM CTaHAapTam,
MCMOSb30BaHHbLIM B KAY€CTBE CCLISIOYHLIX B NPUMEHEHHOM MeXAYHapPOoAHOM [IOKYMEHTe

Tabnwuya OAA

O6o3HayYeHWe cCbINoYHOro HaLuoHanb- gg::::-rb 0O60o3HaYeHne U HauMeHoBaHWe COOTBETCTBYIOLLEr0 MEXAyHAPOAHOro
HOro cTaHgapTta cTBUS N cTaHgapTa

[OCT P 27.302 NEQ IEC 61025:2006 «AHanus fepea otka3oB (FTA)»

MOCT P 50571.3 IDT IEC 60364-4-41:2005 «HuskoBoneTHoe  obopyaosaHue.

(M3K 60364-4-41:2005) YacTtb 4-41. 3awura ans 6esonacHocTn — 3alliuTta oT nopaxe-
HWUSA ANEKTPUYECKUM TOKOM»

FOCT P 50571.4.42 IDT IEC 60364-4-42:2010 «HuskoBonsTHoe obopygoBaHue. YacTb

(M3K 60364-4-42:2010) 4-42. 3awurta ana 6esonacHocT — 3awmTa OT TeNnoBbIX 3d-
dhekToB»

FOCT P 51317 (M3K 61000) MOD IEC 61000 (Bce uvacTu) «OnekrpoMarHUTHas COBMECTUMOCTb

(Bce vacTu) (OMC)»

rOCT P 51901.11 (MOK 61882:2001) MOD IEC 61882:2001 «M3yveHue onacHocTM U paboTocnocobHOCTH
(nceneposaHna HAZOP) — PyKoBoACTBO MO NPUMEHEHUIO»

MOCT P 51901.12 (MOK 60812:2006) MOD IEC 60812:2006 «MeToabl aHanuM3a HafeXHOCTU CUCTEMbl —
Mpoueaypa aHanu3a oTkasoB n acpdpekToB (FMEA)»

MOCT P 580921 NEQ IEC 62933-1:2018 «CucTeMbl HaKOMNEHUA ANEKTPUYECKON SHEP-

(M3K 62933-1:2018) rum (CH33). YacTb 1. TepMuHbI 1 onpegeneHua»

FOCT P MOK 61508 (Bce yacTu) IDT IEC 61508 (BCe YacTu) «DyHKUMoHanbLHaa 6e3onacHOCTb CUCTEM
3NEKTPUYECKUX, AMEKTPOHHBIX, MPOrpaMMUpyEMbIX INEKTPOHHbIX,
CBA3aHHbIX ¢ 6e30MacHOCTbIOY»

MOCT P M3K 62619 IDT IEC 62619:2017 «AKKYMYNATOpPbl U akKyMynsTopHble 6artapew,

cofepxalliue WenoYHOR UK Jpyrue HEKUCNOTHBIE SNEKTPOSUTI.
TpeboBaHus 6e30MacHOCTU AN NUTUEBBIX akKyMynsTopoB U 6a-
Tapeil AN NPOMBILLNEHHBIX NPUMEHEHUA»

BETCTBUSA CTaHAapPTOB:
- IDT — ngeHTUYHbIe cTaHAapTh;

- MOD — mMoauduLnpoBaHHbIe cTaHLapThl;
- NEQ — He®KkBMBaneHTHble cTaHAapThl.

MpumedvyaHue — B HacTosWell Tabnule NCMONb3oBaHEl CeAYLWMe YCIIoBHbIE 0603HAYEHUA CTENEHN COOT-
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(1]
(2]

(3]

(4]

(5]

M3K 60050-192:2015
(IEC 60050-192:2015)

M3K 60050-903:2013
(IEC 60050-903:2013)

M3K 60050-351:2013

(IEC 60050-351:2013)

M3K 60050-651:2014
(IEC 60050-651:2014)

NCO 13850:2015
(18O 13850:2015)
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Bubnuorpacduna
MexayHapoaHblii aneKTpoTexHUyYeckuid cnobapb. YacTb 192. HagexHocTb
(International Electrotechnical Vocabulary — Part 192: Dependability)

MexayHapoaHblii anekTpoTexHuyeckuid cnoeapb. Yactb 903.0LeHKa pucka
(International Electrotechnical Vocabulary — Part 903: Risk assessment)

MexayHapoaHblii  aneKTpoTexHu4eckuih crnosapb. YacTb 351. ABTOMaTuU4eckoe
ynpaeneHve
(International Electrotechnical Vocabulary — Part 351: Control technology)

MexayHapoZfHblil anekTpoTexHUYeckuii cnosapb. YacTe 651. PaboTa nog HanpsxxeHnem
(International Electrotechnical Vocabulary — Part 651: Live working)

BesonacHocTb MaLInH. DyHKUMA aBapuitHOro octaHoBa. MNpUHUMNLI NPOEKTUPOBaHUA
(Safety of machinery — Emergency stop function — Principles for design)
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YK 621.355:006.354 OKC 13.020, OKI 271,
621.311 27.010, 29.020, 27.2,351
29.220, 29.240

KntoueBble crioBa: CMCTEMa HaKOMMEHUS, HAaKONUTENb, akkyMynsTop, 6arapes akkymynsitopHasi, batapes
NUTUR-UOHHAsA, 6e30NacHOCTb
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