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MNpepgnucnoBne

1 NOAITOTOB/IEH ®depepanbHbiM rocyfapCTBEHHbIM OHOKETHLIM yupexaeHuem Haykm OppeHa Tpy-
poBoro KpacHoro 3HameHu «WHCTUTYT HeddTeEXMMMYECKOTrO cuHTe3a um. A.B. TonumeBa Poccuiickoil akage-
MUN Hayk» (PrBY «MHXC PAH»), ®epepanbHbiM rocyfapCTBEHHbIM OHOMKETHbIM yupexgeHuem «Poccuii-
CKWUIA MHCTUTYT cTaHgapTtusauum» (PrbY «UHCTUTYT cTaHgapTusauum») Ha OCHOBE COGCTBEHHOrO nepesoja
Ha PYCCKUI A3bIK aHIN0A3bIYHON BEPCMM CTaHAapTa, ykasaHHOro B nNyHkTe 4

2 BHECEH TexHuuyeckum komMutetom no ctaHgaptusaumm TK 029 «BogopogHbie TexHONOrmm»

3 YTBEPX/JEH VN BBEJEH B JEVNCTBWE MMpukazom ®eaepanbHOro areHTCTBa Mo TeXHUYeckomy pe-
rynuposaHuio 1 metponornum ot 22 mapta 2023 r. Ne 159-cT

4 HacToAwwmii cTaHgapT ABNAeTca MOANMULMPOBAHHBIM MO OTHOLIEHWNIO K MeXAYHapPO4HOMY CcTaHaapTy
M3K 62282-2-100:2020 «TexHOMOrMN TONNNBHbIX 3/1IeMeHTOoB. YacTb 2-100. Moaynu TOMJ/IMBHbIX 3/1EMEHTOB.
BesonacHocTb» (IEC 62282-2-100:2020 «Fuel cell technologies — Part 2-100: Fuel cell modules — Safety»,
MOD) nyTem BHECEHUS U3MEHEHWI, Bbl4e/IEHHbIX B TEKCTE KYPCMBOM, & MMEHHO:

- UCK/II0YEHUA BOLHO-COJMIEBbLIX TOM/IMBHbIX 3/IEMEHTOB B NepeyuncaeHnn B pasgene 1,

- 3aMeHbl HOPMAaTUBHbIX CCbINOK;

- pob6aBneHus NOCT 12.1.044 B HOpMATUBHbIE CCbIJIKY;

- nepeHoca crtaHgaptoB IEC 60352, IEC 60512-15, IEC 60512-16, IEC 60695, IEC 61508, IEC 62282-
4-101 un IEC 62477-1:2012 3 HOpMAaTUBHbIX CCbIJIOK B 6ubanorpaguio;

- yaaneHna wun3 6ubnuorpacpumn crtaHgaptos IEC TS 62282-1, IEC 62282-3-100, IEC 62282-3-400,
IEC 60079 (all parts), CAN/CSA C22.2 Ne 60529:16, CSA B51-03 n CAN/CSA-C22.2 Ne 60079-0:19;

- nepesoja Temnepartypbl U3 rpagycos Lienbcusa B rpagycel KenbsuHa B pasgene 4.2.11;

- yKasaHug eguHuy nsmepeHna B 5.3.2 n 5.3.3;

- fob6aBneHns B NepeyeHb Npeaynpexpawnlunx 3anuceii B 7.3 «BbICOKOE AaB/ieH/E», «N0XapoonacHo»
N «B3PbIBOONACHO»;

- UCKNYeHUsa npunoxeHusa C.

HavnmMmeHoBaH/Me HacTosALWero craHgapta M3MEHEeHO OTHOCUTE/IbHO HAaMMEHOBaHWA yKa3aHHOro Mexay-
HapoAHOro ctaHgapTa Ans npusefeHus B cooTseTcTBue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

CBefileH/NsA 0 COOTBETCTBUW CCbIIOYHBIX HALMOHA/IbHbIX Y MEXIocyAapCTBEHHbIX CTaH4AapPTOB MexXAyHa-
pOAHbLIM CTaHgapTam, UCMOMb30BaHHbLIM B KAYeCTBE CCbIIOYHbIX B NMPYMMEHEHHOM MexXAyHapoAHOM cTaHAap-
Te, NpUBEAEHbl B AOMNOMHUTENLHOM NpuUaoXKeHun AA

5 B3AMEH I'OCT P M3K 62282-2—2014

MpaBuna NpMMEHEeHMA HacTOfAWeEero cTaHjapTa ycTaHoBNeHbl B cTaTbe 26 ®efepanbHOro 3akoHa
0T 29 moHA 2015 r. Ne 162-d3 «O cTaHgapTusauum B Poccuiickoin degepaunn». NHpopmaums 06 uns-
MEHEHUAX K HacTOoAWeMy cTaHgapTy nNy6/MKyeTCA B eXerogHoMm (No coCTOAHUI0 Ha 1aHBapa Tekyuwero
roga) MHOpMaLMOHHOM ykasaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHMWi
M NONPaBOK — B €XeMeCAYHOM WHGOPMaLMOHHOM yKasaTene «HauuoHanbHble cTaHjapTbi». B cnyvae
nepecmoTpa (3aMeHbl) NI OTMEHbl HACTOALWEro cTraHjapTa cooTBeTCTBYyLWee yBegomeHne byaeT
ony6a1nMKkoBaHO B 6amxalillem BbIMYyCKE €XeMeCAYHOro WMHAOPMaLMOHHOIro ykasaTensa «HauuoHanbHble
CcTaHfapTbl». CooTBeTCTBYlOWAan MHpopmaums, yBeJoMNIeHne U TEeKCTbl pasMeLllalnTCcsa Takxe B WH-
dhopmaLMOoHHON cucTeme o6LEro Noib30BaHMA — Ha oduunanbHoM caliTe PefepanbHOro areHTCcTBa no
T exHNYecKoMy perympoBaHuio n meTponorum B ceTn MIHTepHeT (wWww.rst.gov.ru)

© IEC, 2020
© OdopmneHue. ®rbY «MNHCTUTYT cTaHgapTusaumm», 2023

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJIHOCTbIO MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe OPMLMANBHOIO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuilo 1 MeTposiornu
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HAULMWOHANBHBLIAN CTAHAOAPT POCCUMCKOWMW SPEALEPAUUWN

TEXHOJIOTMW TOTMJIMBHbIX 3/IEMEHTOB

YacTtb 2
Moaynn TONJ/IMBHbIX 3N1eMEHTOB. Be3onacHOCTb

Fuel cell technologies. Part 2. Fuel cell modules. Safety

Jata BBegeHna — 2023—05—31

1 O6nactb NpUMeHeHus

HacToAwwmii ctaHgapT ycTaHaBvBaeT TpeboBaHnA 6e30MacHOCTM ANA KOHCTPYKLMUK, paboTbl B LUTATHbIX
N HELWTAaTHbIX pexumax, a Takxke A5 UCNbITaHUA MoAayei TONMMBHbIX 3/1IeMEHTOB. OHM OTHOCATCA K MOAY/AM
TON/IMBHBIX 3/IEMEHTOB CO CNEAYIOWMMUN TUNAMU 3NEKTPOSINTOB:

- WeNoYHbIMU:

- NOANMEPHbIMKU (BKMOYASA TOMN/IUBHLIE 3N1IEMEHTbI C MPSAMbIM OKUCNIEHNEM MeTaHoNa);

- OOCPOPHOKNCNOTHLIMY;

- pacnnaB-Kap60oHaTHbIMK;

- TBEPLOOKCUAHbIMU.

Mogynu TON/IMBHBLIX 31EMEHTOB MOTYT ObITb OCHALLLEHblI KOPNYCOM, MOryT paboTaTb Kak npu CyL,eCcTBeH-
HOM M36bITOYHOM JaBNeHUKW, Tak U Npy AaBneHnsax, 6An3knxX K AaBneHUo oKpyxarlwei cpefpl.

B HacToAwem cTaHfgapTe pacCMOTPeHbl YC/I0BUA, KOTOpble MOryT ObiTb ONacHbIMWU AN N04eRd u npu-
BOAWUTb K NOBPEXAEHUAM BHEe MOAYNS TOMIMBHbIX 3N1€MeEHTOB. 3aluTa oT NoBpeXAeHnd camnux moaynen To-
NANBHbLIX 3/IEMEHTOB, €C/IN OHW HE MPUBOAAT K BO3HUKHOBEHMIO ONacHOCTW BHE MOAY/sA, B JaHHOM cTaHjapTe
He paccmaTtpuBaeTcs.

[aHHble Tpeb6oBaHMA MOryT ObiTb yKkasaHbl B APYrUx cTaHgapTax Ans o6opyAoBaHWs, cofepxXalliero
MOAYNW TOM/IMBHbIX 3/1EMEHTOB, B COOTBETCTBUN C TPeBOBAHUAMYU KOHKPETHbIX o6nacteii ux NnpuMeHeHus.

HacToAwwmii ctaHgapT He pacnpocTpaHAeTcss Ha aBTOTPaHCNOPTHble cpefcTsBa, paboTtawlwme Ha ToM-
NINBHbIX 3/1IEMEHTaXx.

[aHHbIl cTaHfapT He npegnosaraeT orpaHMyYeHMe UM 3amefnieHne TEXHUMYECKOro nporpecca. YcTpoii-
CTBO, B KOTOPOM MCNOMb3YHTCA MaTepuasnbl WM TUMNbl KOHCTPYKUUKN, OT/IMYHbIE OT ONMUCAHHbLIX B Tpe60BaHMAX
[aHHOro crtaHfapTta, MOXeT 6biTb NPOBEPEHO Ha COOTBETCTBME Lenun AaHHbIX TpeboBaHUii, N ecnm OHW Bbl-
MOJSIHAKTCH, YCTPONCTBO MOXET CUMTATbCA COOTBETCTBYHOLLMM HacTosAWeMy cTaHAapTy.

Moaynu TONAUBHbLIX 3/1EMEHTOB AB/IAOTCA COCTABHLIMW YacTAMW KOHEYHON MpOoAYyKUWW, B OTHOLUEHWU
KOTOpOil Heo6xoAMMO NpoBefeHMEe OLEeHKUM Ha COOTBeTCTBMe TpeboBaHMAM 6e30NacHOCTU KOHEYHOro npo-
aykTa.

[aHHbli cTaHfapT AelcTByeT TONIbKO B OTHOWEHUM MoAy/el TONMUBHbIX 3/IEMEHTOB C MOCTOSAHHbLIM
BbIXOAHbIM HanpsHXXeHWeM, He OTHOCUTCHA K NokKas3aHHbIM Ha pucyHke 1 nepudepuiiHbiM ycTpoicTBam W He
OXBaTblBaeT XpaHeHne 1 nogady TONAMBa U OKUCAUTENS B MOAY/b TON/IMBHbLIX 3/IEMEHTOB.

M3gaHne opuuynanbHoe
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O6nacTb
npUMeHeHns
cTaHaapTa

PucyHok 1— KOMNOHEHTbI SHEProyCTaHOBKM Ha TOM/IMBHBIX 3/1eMeHTax (OMB — 3/1eKTpoMarHMTHOe BO3MYLLEHME,
OMWN — 371eKTpoOMarHUTHOE U3nyyeHne)

2 HopmMaTuBHbIE CCbIJIKA

B HacToAWweM cTaHAapTe MCMNOJSIb30BaHbl HOPMATUBHbLIE CCbISIKU Ha Cnejyloline cTaHaapThbl:

FOCT 12.1.044 CwucTema cTaHgapToB 6e3onacHocTuU Tpyaa. MoxapoB3pbiBOONACHOCTb BelecTB
n MmaTepnanoB. HomeHknaTypa nokasaTenei u MeToabl X onpegeneHns

FOCT 14254 (IEC 60529:2013) CTteneHu 3awuTbl, o6ecneumBaemblie ob6osioukamm (Kog IP)

FOCT 31610.20-1 (ISO/IEC 80079-20-1:2017) B3pbiBOoOnacHble cpefbl. YacTb 20-1. XapakTepucTu-
K1 BewecTB A48 Knaccudukaumm rasa m napa. MeTofbl UCNbITaHWi U fJaHHble

FOCT ISO 37 PesnHa u TepmoanacTonnacTbl. OnpegeneHne ynpyronpoYHOCTHbLIX CBOWNCTB npwu
pacTsXeHuun

FOCT ISO 188 Pe3uHa M TepmoanacToniacTbl. IcNblITaHNA Ha YCKOPeHHOe cTapeHue n Tenno-
CTOINKOCTb

FTOCT ISO 1307 PykaBa pe3uHOBble M NjacTUKOBble. Padmepbl, MUHUMa/IbHblE U MaKCUMalibHble BHY-
TPeHHVe AnaMmeTpbl, 4ONYCKU HA MEPHbIe ANNHbI

FOCT ISO 1436 PykaBa pe3nHOBble M pykaBa B cbope. PykaBa rugpaBnmyeckune ¢ MeTaaimyeckumu
onneTKaMun AN XNAKOCTEeNn Ha He(p TSAHON UM BOAHON oCHOBe. TexHuyeckne TpeboBaHusA

FOCT ISO 10619-1—2016 PykaBa M TPYb6KM pe3nHOBble W NjacTUKOBble. N3MepeHne rmb6kocTu u
XecTkocTu. YacTb 1L NcnbiTaHue Ha n3rnb npn TemnepaType OKpyXakuien cpebl

FOCT ISO 10619-2 PykaBa 1 Tpy6Ku pe3nHOBbIe U NAacTUKoBble. I3MepeHne rmbKoCTU U XeCTKO-
cTun. YacTb 2. NcnblTaHne Ha n3rné npn HU3KNUX TemnepaTypax

FOCT ISO 13849-1 BesonacHoCTb 060pyAOBaHUA. D/IEMEHTbI CUCTEM yrnpaB/ieHUs, CBA3aHHble C 6e3-
onacHocTbl. YacTb 1. O6umMe NpUHUKUMNBLI KOHCTPYMPOBaHUA

FOCT ISO 23550 YcTpolicTBa 3aWuThl 1 yNpaB/ieHUs ra3oBbiX ropenok u annapartoB. O6uwune TpeboBa-
HUA

2
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FOCT IEC 60050-151 MexayHapoaHblii 3eKTpoTexHMUYeckuii cioBapb. YacTb 151. dnekTpuyeckme u
MarHUTHble yCTpolicTBa

FOCT IEC 60079-10-1 BspbiBoonacHble cpegbl. Yacte 10-1. Knaccudwukaumsi 30H. B3apbiBoOnacHble
rasosble cpefbl

FOCT IEC 60335-1 bBbITOBble U aHasOrMYHble afnekTpuyeckne npubopbl. BeszonacHocTb. YacTtb 1. O6-
wue TpeboBaHns

FOCT IEC 60730-1 ABTOMAaTM4YeCKME 3leKTpuUUYeckue ynpasnswwme ycrponcrtea. Yacte 1. Obuwme Tpe-
60BaHunA

FOCT IEC 61010-1 Be3onacHOCTb 3/1EKTPUYECKUX KOHTPOJIbHO-U3MepuUTesbHbIX nNpubopoB u nabopa-
TopHOro o6opygoBaHus. Yactb 1. O6wme TpeboBaHus

FOCT IEC 61204-7 VICTOYHMKM MUTAHUSA HU3KOBOJIbTHbIE, BbipabaTbiBalwne NOCTOAHHbIN TOK. YacTb 7.
TpeboBaHua 6e3onacHoOCTU

FOCT IEC 62040-1 Cuctembl 6ecnepeboliHoro aHeprocHatxeHus (UPS). Yactbe 1. O6wme nonoxeHuns
n TpeboBaHua 6esonacHocTn K UPS

FOCT IEC 62368-1 Ayauo-, Bugeoannapatypa, o060pyfoBaHne MHOPMaLMOHHbIX TEXHOTOTUIA N TEXHU-
kn cBasn. Yactb 1. TpeboBaHus 6e3onacHoOCTH

FOCT P 27.303 (M3K 60812:2018) HafgexHOCTb B TexHuke. AHann3 BUA0B 1 NOCAeLCTBUI 0TKa3oB

FTOCT P NCO 1402 PykaBa pe3nHOBble U NaacTWKOBbIE M pykaBa B cbope. MmapaBanyeckne UcnbliTa-
HUA

FOCT P M3K 60050-426 MexayHapoaHblii 3N1eKTpOTeEXHUYECKNn croBapb. YacTe 426. O6opynoBaHne
4NA B3pblBOOMNACHbLIX cpef

FOCT P M3K 60204-1 Be3onacHOCTb MallVH. DNeKTpoobopyaoBaHne MalnH U mexaHnsmos. YacTtb 1.
O6uwue TpeboBaHuA

FOCT P M3K 60617-DB-12M T[padunuyeckne cumBonbl ansa cxem (B dpopmate 6a3bl gaHHbIX)

FOCT P M3K 62061 Be3onacHoOCTb 060pyAoBaHus. dyHKUMOHanbHass 6€30nacHOCTb CUCTEM ynpaBne-
HUA 3N1EKTPUYECKNX, INEKTPOHHbLIX N NPOrPaMMUPYEMbIX 3/IEKTPOHHbIX, CBSA3@aHHbIX C 6€30NacHOCTbI0

MpumevyaHune — MMpy NONb30BAHNN HACTOSILLUMM CTaHAAPTOM Le/iecoobpas3Ho NPOoBEPUTL AeCTBME CCbLIoY-
HbIX CTaHAAPTOB B MH(POPMALMOHHON cucTeme O6LIEro nonb3oBaHWs — Ha oduumanibHOM cavite defepasibHOro areHT-
CTBa N0 TEXHWUYECKOMY PEryfIMPOBaHNI0 1 METPOSIOMMK B CETU VIHTEPHET WM MO eXerogHoMy UHGOPMaLVMOHHOMY yKasa-
Ten «HaunoHanbHble CTaHAAPTbI», KOTOPbLIN ONy6/MKOBaH MO COCTOSHMIO Ha 1 AHBaps TeKyLLero roga, v no Bbinyckam
€XeMeCsYHOro MHPOPMaLMOHHOTO yKa3aTens «HaunoHanbHble CTaHaapTb» 3a Tekywmid rofd. Ecnv 3ameHeH CCbINOYHBbIN
CTaHAapT, Ha KOTOPbIi AaHa HeAaTMpPOBaHHAsi CCblKa, TO PEKOMEHAYETCA MCMO/Mb30BaTh AE/CTBYHOLLYIO BEPCUIO 3TOTO
CTaHfapTa C YYETOM BCEX BHECEHHbIX B AAHHYI0 BEPCUID M3MEHEHWIA. ECNM 3aMEHEH CCbISTOYHbIN CTaHAapT, Ha KOTOPbIi
[JaHa JaTupoBaHHas CCblka, TO PEKOMEHAYETCA MCNOMb30BaTb BEPCUI0 3TOTO CTaHAapTa C yKa3aHHbIM BbIlUe FOA0M YT-
BEpXAeHUs (NpuHATKS). Ecnmn nocne yTBEPXAEHUS HACTOSALWEro cTaHAapTa B CCbIOYHbIA CTaHAAPT, Ha KOTOpbIi AaHa
[aTVpoBaHHasA CCblfka, BHECEHO U3MEHEHWe, 3aTparnBaroLlee nosioeHne, Ha KOTOpoe AaHa CCbliKa, TO 3TO MOJOXeHWe
pekomeHayeTcs NpYMeHATb 6e3 yyeta AaHHOro M3MEHEHUs. ECn CCbINIOYHbIN CTaHAapT OTMEHEH 6e3 3ameHbl, TO Noso-
XEHWe, B KOTOPOM faHa CCbl/ika Ha Hero, PEKOMeHAYETCS NPUMEHSITL B YacTW, He 3aTparvBatoLLe 3Ty CCbUIKy.

3 TepMuHbI 1 onpeaesneHvs

B HacTosiLleM cTaHfapTe NPUMEHEHbI Crefyloline TEPMUHbLI C COOTBETCTBYHOLWUMU ONpeaeeHUsIMU:
31

MOAY/1b TOM/IMBHbIX 35ieMeHTOoB (fuel cell module): C6opka, BkoUakwWwas o4HY UMK HECKOMbKO 6aTa-
peli TON/IBHbLIX 3/1IEMEHTOB (TaKXe BO3MOXHO MCMNOJ/Ib30BaHNe AOMNO/THATENbHbLIX KOMNOHEHTOB), NpeAHa3Ha-
YeHHas 418 MHTerpaunun B 3/IEKTPOXMMUYECKNTI TeHepaTop, 3HepProycTaHOBKY WM TPaHCNOPTHOE CPeAcTBO.

MpumeyaHne — Mogy/b TOMVBHLIX 3/1EMEHTOB COLEPXUT CMELYHOLLME OCHOBHbIE KOMMOHEHTbI: OAHY WK
HeCKO/IbKO batapeil TOM/IMBHBIX 3/1EMEHTOB, CUCTEMY TPyOOMNpPOBOAOB A4J1A Nojayy TOnavMBa W OKUC/IMTENs, U 0TBOAA
YXOAALMX ra30B; 3NEKTPUYECKMe pasbembl 415 NOAKIIOYEHUS NOTPebUTeNs aHeprin, CPeacTs MOHUTOPUHIA M ynpas-
nexus. Kpome TOro, Mogysb TOM/IMBHbBIX 3/1EMEHTOB MOXET cofepxaTb: cucTeMbl 41 NOABOAA AONOSHUTENbHBIX XNA-
KOCTEW 1 rasoB (Hanpumep, OXNaxJatoLmx XWUAKOCTEN, UHEePTHOrO rasa); cpefcTsa [/ KOHTPOS YCNoBuil paboThbl;
cocy/pl NoA AaB/ieEHNEM U CUCTEMbI NPOAYBKM MOAY/EN; a Talke HeoOX0AMMYH0 3NEKTPOHKKY A1s obecneveHns paboTbl
MOAYNSA U cTabunnsauuy nuTaHus.

[[1], pa3gen 485-09-03]
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3.2

NnPMeMHOe McnbiTaHue (acceptance test): WcnbiTaHnsa, NpoBoOAMMbIE NPU Nepegaye 3akasuuky usge-
nus, NS NOATBEPXAEHUS COOTBETCTBUA €0 XapakTepPUCTUK yKa3aHHbIM B TEXHUYECKUX YCIOBUSIX.

[FOCT IEC 60050-151—2014, pasgen 151-16-23, mogumumpoBaHHbli — YaasneH TEPMUH «UCNbITa-
Hue npu nepepave»]

3.3

MaKCUMasnibHO JonycTMbIA nepenag paboyero gasneHns (maximum allowable differential working
pressure): MakcuManbHbli nepenag AaBNeHUss Mexay aHOA4HO M KaTOAHOW MOSIOCTAMW, YCTAHOBJIEHHbIN
npounssoanTenem, KOTOprVI MOAY/lb TON/TIUBHbLIX 3/TEMEHTOB MOXET BblAEPXNBATb 6e3 Kakoro-nn6o noBpex-
OeHns 1M HeobpaTumoil noTepn paboTtocnocobHoOCTH.

MpumeyaHne — MakcuMasibHO AONYCTUMbIVA Nepenas paboyero AaB/eHUs BbipaxeH B [Ma.

[/77, paspen 485-17-02, moANMLNPOBAHHbIN — «TOMIMBHbLIA 3/1IEMEHT» 3aMEHEH Ha «MOAY/1b TOM/IMB-
HbIX 3/1EMEHTOB»]

3.4 ponyctumoe paboyee gasrnieHue (allowable working pressure): 3asiBnsiemoe npousBoguTenem
MakCuManbHOe AaBrfieHne, KOTOpoe MOAY/ b TOMN/INBHOMO 3/IEMEHTA MOXET BblAepXnBaTb 6€3 Kakmx 6bl TO HU
6bIN10 NOBPEXAEHU M HeobpaTuMoli yTpaTbl PYHKLMOHANbHbIX CBOMCTB.

MpumMmedyaHue — [ns Moaynei TOMMBHBIX 3/IEMEHTOB, B COCTAB KOTOPbLIX BXOAST YCTpOiicTBa copoca faBne-
HVSI, 3TO OmpefeneHne UCMob3yeTcsl A1 ONpeaeseHyst Nopora yCTaHOB/IEHHOMO AAaB/EHNS.

3.5 TemnepaTypa OKpyxXatollei cpeabl (ambient temperature): Temnepatypa cpefbl, OKpyxatoliei
yCTPONCTBO, 060pyAOBaHNE UM YCTAHOBKY, KOTOpash MOXeT MOBAUATbL Ha ux paborTy.
3.6

noaroToBkKa, BbIBOA Ha pexum (conditioning): MoAroToBUTeNbHbIA 3Tan, KOTOPbLIA ABNSETCS HEOO6Xo-
OUMbIM ANns ob6ecnevyeHnss HOPMasbHOro (OYHKLMOHUPOBAHMA MOAYNA TON/MBHLIX 3N1€MeHTOB, ob6ecneuu-
BalOLWMIi BbIBOA HA PEXUM C LieNblo AOCTUXEHUS 3afaHHbiX XapakTePUCTUK B COOTBETCTBMMU C MPOTOKO/IOM,
yKa3aHHbIM U3roTOBUTE/EM.

MpumeyvyaHne — BbIBOA Ha pPeXnm MOXET BKIHOYaTb O6paTI/IMbIe n/vinm HeO6paTI/IMbIe npoueccol, B 3aBUCU-
MOCTWN OT TEXHOJIOTMX TOMNJINBHOIO 3/1EMEHTA.

[[1], pasgen 485-11-08, MoANULMPOBAHHbIT — «TON/INBHbIA 3/IEMEHT» 3aMEHEH Ha «MOAy/lb TOMINB-
HbIX 3/1EMEHTOB»]

3.7

TON/INBHbIN 371EMEHT (TEXHONOMMK TONMMBHBLIX 3niemeHToB) (fuel cell): dnekTpoxMmuueckoe ycTpoii-
CTBO — MEPBUYHbIA 3/1EMEHT, KOTOPbI NpeobpasyeT XMMUYECKYID 3IHEPTUIO TONINBA WU OKUCAUTENA B 3/1EK-
TPUYeCKyto 3Hepruo (MOCTOSHHbIWA TOK), TENIO U NPOAYKTbI peakuuu.

MpnmeyaHne — TOMNIMBO U OKUCIIUTEND A1A ITUX yCTpOI7ICTB, KaK npaBnio, XpaHAT 3a npeaesiamMn TonJinBHO-
ro asfieMeHTa 1 noparoT B TOM/IMBHBIA 3/1EMEHT MO mMepe nx n0Tpe6neH|/|;|.

[[1], pa3pen 485-08-01]
3.8

b6aTapes (TonsMBHbIX anieMeHTOB); BT3 (fuel cell stack, stack): C6opouHas eanHuua, cogepxauias
ABa uin 605ee 3/1eKTPUYECKN COEAUHEHHbIX MEMOPAHHO-3/IEKTPOAHBLIX 6/10Ka C KOHCTPYKTUBHBLIMU 3/1EMEH-
Tamn, obecneymBarWUMn:

- NPOYHOCTb N €AMHCTBO COOPOYUYHON eanHNLbI;

- BO3MOXHOCTb pa3fesibHOro nojBofa peareHToB K aHoAam U KaTtodam TOM/IMBHbIX 3/IEMEHTOB M OTBO-
ha oTpaboTaBLUUX ra3os;

- TOKOCbEM [A/15 Bblgayn CyMMapHOi 3N1eKTPUYEeCKOn MOLLHOCTN BCEX BXOAALMX B 6aTapetd TONAMBHbIX
3/1EMEHTOB;

- Tenno0o06MeH AN5 nogfepXaHus Tpebyemoro pacnpegeneHus temneparyp MeMOpaHHO-3/1eKTPOAHbIX
6/10K0OB BO BCEM AManas3oHe 3KCniyaTauMOHHbIX PEXUMOB W 4715 BblAayn TENI0BON MOLLHOCTU.

[[1], pa3gen 485-06-01]
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3.9

HOMWHaNbHbIN TOK (B TOMN/IMBHbIX 3/1IeMeHTax) (rated current): MakcumanbHoe ANUTENLHO AONYCTU-
MOe 3HayeHue CW/bl 3NEeKTPMYECKOro ToKa Ha BbIXO4e M3 MOAY A TOMN/IMBHbLIX 3/1EMEHTOB, 3asiBJIEHHOE Npo-
N3BOAUTENEM MPU paCYeTHbIX YC/IOBUAX 3KCnayaTaluu.

[[1], pa3gen 485-12-02, moanhuLMpPOBaHHbIA — «3JHepreTmyeckas ycTaHOBKa Ha OCHOBE TOMJIMBHbIX
3/1EMEHTOB» 3aMeHeHa Ha «MOAY/b TOM/INBHBLIX 3/IEMEHTOB» U yAa/IeHO npumevaHue]

3.10

KpOCCOBep; B3aMMHOE MPOHWKHOBEHMEe ra3oB (crossover, cross leakage): YTeukn tonnuea wu/nnun
OKUCAUTENSA MeXAY KaToAHOW M aHOA4HOM CTOpOHamMu TOMNJIMBHOIO 3/1eMEHTa B /1O60OM HanpaBAeHUM, Kak
npaBuio, 4epes 3/IEKTPOJINT.

[[1], pa3pen 485-06-25]

311

yTeuka rasa (gas leakage): Ob6uiee KonM4yecTBO rasoB, BbiXxoAsdlee 3a npefenbl MOAyNns TOMN/UBHbBIX
3N1€MEHTOB, MOMUMO YXOASILWNX ra3oB.

MpumMmeuyaHne — YTeuka ra3oB MOXET NPOVNCXOAUTL U3:

- 6aTapeV| TONNMUBHbIX 3/1IEMEHTOB,

- YCTpOIicTB cbpoca AaBneHus;
- MPOYMX ra3onpoBOAOB W 3/IEMEHTOB yrpaB/iEHNs1 MOTOKOM.

[[1], pa3pen 485-06-24, moanduumnpoBaHHbiili — [lobaBneHo npumevanue]

3.12

onacHocTb (hazard): MNMoTeHyManbHbI MCTOYHUK Bpeda, NpeacTaBnsowmnii yrposy (yrpossl) 6s1arono-
Ny4Ynio, HoOpMasibHOMY (DYHKLMOHMPOBAHWUID WAN CYLLECTBOBAHMUIO.
[/27, ctaTba 3.2]

3.13

Bpen (harm): TpaBMbl unn Bpes 340pOBbI0 NoAel, NM60 ywepb nMyLLecTBY UKW OKpyXalLlein cpeae.
[[2], cTaTbsa 3.1]

3.14

onacHas 30Ha (hazardous area): 30Ha, B KOTOPOl NMPUCYTCTBYET WM MOXET MOSABUTLCA B3pblBOOMNAC-
Has rasosas cpeja, kotopas TpebyeT 0co6biX Mep NPeAOCTOPOXHOCTU NPU KOHCTPYMPOBAHUW, YCTAHOBKE U
MCNO/Ib30BaHNMN 3/IEKTPUYECKOTO 060pyA0BaHNS.

MpumeuyaHne — BTIOCT IEC 60079-10-1—2013 npuBefeHa kKnaccugnkaums onacHbIX 30H, CoAepXalimx
B3pblBOONacHble rasosble cpegpbl (cM. TOCT P M3K 60050-426-2011, 03-03; TOCT P M3K 60050-426-2011, 03-04;
FOCT P M3K 60050-426-2011, 03-05).

[FTOCT P M3K 60050-426— 2011, pa3gen 426-03-01, moancuumpoBaHHblii — MpuMeyaHne yaaneHo]

3.15 TemnepaTtypa TensoBoi gedopmaymm (heat deflection temperature): Temnepatypa, npu KoTo-
poli cTaHO4AapPTHbIA MCNblTaTeNbHbIN 6pYyCcOK AedopMupyeTcs Nof Harpy3koi 40 onpefeneHHOro CoCTOoAHUSA.

MpuMeyaHne — ITO NOHATUE WCMOMB3YETCS AN ONPEAENEHUSI YCTOMUMBOCTI K KPATKOCPOYHOMY AENCTBUIO
Tenna.

3.16 HWMWKHWI KOHLEHTpaUWOHHbIV npegen pacnpocTtpaHeHns nnaamenun; HKMPM (lowerflammability
limit, LFL): MuHMManbHoe cofepxaHune ropioyero Bewiectsa B O4HOPOAHON CMECK C OKUCUTENbHON Cpeaoi,
NpM KOTOPOM BO3MOXHO pacnpocTpaHeHue naaMeHu no CMecu Ha Nnboe paccTosHMe OT MCTOYHMKA 3axura-
HUSA.

MpumevyaHune — TonNJMBOBO3AYLUHAA CMECb SIB/ISIETCA OFHEOMACHOM, eCnv ee TOpeHNe MOXET BblTb WHULMN-
pOBaHO MCTOYHMKOM BOCMIamMmeHeHMs. OCHOBHbIM KpUTEpUEM SIBSIETCSA COCTaB TOM/MBOBO3/YLLIHON cmecn. CMech, B KO-

5



FOCT P 56188.2—2023

TOpPOI konmuecTBo TonmBa MeHblue HKMPIM wnn 60sblue, YeM BEpXHUA KOHLIEHTPaLMOHHBIV npegen pacnpocTpaHeHus
nnameHu (BKIMPI), He ByaeT BoCM/1laMeHATLCS.

3.17

MakcumasnbHoe pabouyee pgaBrsieHMe (maximum operating pressure): MakcMmasibHOe W36bITOUHOE

[JaBfieHne, yCTaHOBMEHHOEe MPOU3BOAMTENEeM, Ha KOTOpOoe paccuuTaHa AsMTesibHas 3aKcnsyaTauus aHepre-
TWUYECKOW yCTaHOBKMU.

MpunmeyaHnsa
1 MakcumanbHoe paboyee gaBneHne namepstoT B MNa.

2 MakcmmasibHoe paboyee AaB/ieHNe OTHOCUTCS KO BCEM HOPMasibHbIM pexumMam paboTbl, Kak yCTaHOBMBLUMMCS,
TakK 1 NnepexoaHbIm.

[[1], pa3pen 485-17-04, mogndunumMpoBaHHbIn — [o6aBneHo npumevaHue]

3.18

BeHTUNAUMA (ventilation): MepemelwieHne Bo3gyxa M €ro 3amMelleHne CBeXMM BO3AyxoM 6Gnarogaps
BO3AEWCTBMIO BeTpa, nepenajy Temnepatyp WaM cneuyuanbHbiX CPeAcTB (HanpuMep, BEHTUNATOPOB WK
BbITSXEK).

[FOCT P M3K 60050-426— 2011, pasgen 426-03-14]

3.19

HanpshkeHne pas3oOMKHYTOlM uenn [xonocTtoro xoga] (B TOM/IMBHbIX 3nemeHTax) (open-circuit
voltage, no-load voltage, OCV): HanpsxeHue Ha kieMmMax 6atapen TONJMBHbIX 3/1EMEHTOB WX TOMNJIMBHOTO
a/leMeHTa Npu Hanuuuy TOMaAMBa M OKUC/INTENA B @HOAHOW W KaTOLHOM MOMIOCTSAX COOTBETCTBEHHO U OTCYT-
CTBMM MPOTEKAHWA 3/1EKTPUYECKOTO TOKa BO BHELLHEeNR uenu.

MpumevyaHne — HanpshkeHne pasoMKHYTONM Lenn M3MepsitoT B B.
[[1], pa3pen 485-13-02]
3.20
CTaHOapTHOEe ucnblTaHue (routine test): NMpoBepka COOTBETCTBUA XapaKTepucTukK TpeboBaHUAM, Npo-
BOAMMAsA O/19 KaXA0ro usfaesnnsa B npouecce WaM nocse ero N3rotoBeHus.

MpumeyvaHne — CregyeT He nyTatb C «UCMbITaHWEM Ha cooTBeTcTBMe» (cM. FOCT IEC 60050-151—
2014, paspgen 151-16-15); ucnbiTaHMEM [A718 OLEHKU COOTBETCTBUS WM «OLEHKON cootBeTcTBus» (cM. TOCT EC
60050-151—2014, pasgen 151-16-14: cuctemMaTnyecKoin NpoBepKO CTEMEHW, B KOTOPOI MPOAYKT, Npouecc wm ycnayra
OTBEYaloT 3afaHHbIM Tpe6GoBaHUAM).

[TOC7IEC 60050-151—2014, pa3gen 151-16-17, moamcuunpoBaHHbIili — [lo6aBNeHO npumevaHue]

3.21

cuctema 6e3onacHocTn (B TOM/IMBHbIX 3sieMeHTax) (safeguarding): COBOKYNHOCTb B3aMMOYBSi3aH-
HbIX OPraHM3aLunoHHbIX MEPONPUATUIA N TEXHUYECKMX CpefcTB, o6ecneunBaloLlimx npefoTBpaleHne BoO3HMK-
HOBEHWUA yCl‘IOBVIVI, KOTOpPbIEe MOryT ObITb ONAaCHbIMM Ana nepcoHana wnn NpuBecTn K NOBpeXAeHUK TONNNB-
HbIX 3/1IEMEHTOB MM 060PYyL0BaHNS IHEPTeTUYECKOl YCTaAHOBKN.

[[1], pa3gen 485-09-15]

3.22 6e30nacHoe CBepPXHM3Koe HanpsihkeHume; BCHH (safety extra low voltage, SELV): HanpsxeHue
nNpy¥ HOPMasibHbIX YCNOBUAX W YCIOBUAX €AUHMYHOTO OTKasa, KOTOpOe He NpeBbillaeT 3HAYEeHUN, yKasaHHbIX
B 4.2.8.

3.23 ycnoBua TepMmyeckoro paBHoBecus (thermal equilibrium conditions): CtabunbHble Temnepa-
TYPHbIE YC/IOBUS, XapaKkTepuayruimecs naMeHeHmsamm Temnepatypbl He 6onee 3 K (5 °F) nm6o 1 % abcontoT-
HO paboueit TemnepaTypbl, B 3aBUCUMOCTM OT TOrO, Kakasi BenmuymHa 60/blue, Mexay ABYMS NOKasaHUAMMU,
B3ATbIMU Yepe3 15-MUHYTHbIA MHTepBan.
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3.24

TMNOBOE UcnbiTaHue (type test): MicnbiTaHne BbiNyckaemol NpogyKuMm Ha COOTBETCTBUE, NMPOBEAEH-
HOEe Ha OAHOM W/ HECKOJIbKUX U3AEeNUAX U3 napTuu BbINYLLEHHON NPOAYKLMN.

MpumeuyaHne — CnegyeT He nytatb C «uUCMbITaHMeM Ha cooTBeTcTBue» (cm. [OCT IEC
60050-151—2014, pasgen 151-16-15): vcnbiTaHMEM /19 OLEHKN COOTBETCTBUS WM «OLLEHKOV COOTBETCTBUS» (CM.
FOCT IEC 60050-151—2014, pa3gen 151-16-14): cuctemaTnyeckoli NpoOBEPKOI CTEMEHN, B KOTOPOI MPOAYKT, Npouecc
WW yC/yra OTBEYaloT 3afiaHHbIM TpeboBaHUAM.

[FTOCT IEC 60050-151—2014, pa3gen 151-16-16, mogmuduympoBaHHblii — [Jo6aBneHo npumevaHue]

3.25 HOpMasbHbI pexum paboTbl (normal operation): Pa6oTa Moaynst TON/IMBHbLIX 3/1EMEHTOB B yKa-
3aHHbIX NMPOU3BOAUTENIEM HOPMasIbHbIX YC/MOBUAX (TakMe aKcnayaTaunoHHble XapakTepUCTUKU, Kak yCnoBus
oKpyxatouieli cpefbl, nogaBaeMble rasbl 1 napameTpbl 3/1€KTPUYECKO CeTn HaxogAaTca B npefenax ycTtaHOB-
NEeHHbIX A0MNYCKOB).

3.26

TemMneparypa camoBOCM/laMeHeHUA (auto-ignition temperature): HaumeHbwaa Temnepatypa OKpy-
Xatolueilt cpeabl, Npu KOTOPOW B YCNOBUAX chneynanbHbiX UCNbITAHWA HabnpaeTcs camoBocCn/iaMeHeHue
BellecTBa.

[FOCT 31610.20-1— 2020, ctaTtbs 3.3, MmoandULMpoBaHHbIN — [lo6aBNeHO «ropsivyen»]

3.27 rngpocTtaTuYeckuini npepoxpaHUTenbHblil knanaH (hydrostatic relief valve): KnanaH c6poca
AaBneHus, NpuBOAUMbINA B AleicTBME rmapocTaTUYeckum gaB/ieHMEM Ha BXOAE M OTKpbiBalLWMACA nponopum-
OHa/IbHO N36bITOYHOMY AaB/EHNUIO.

3.28 npepoxpaHnUTenbHbIN KnanaH (safety valve): MpegoxpaHnTenbHbI knanaH, NPMBOAUMbIN B Aeii-
CTBME CTaTUYEeCKUM AaBfiEeHWEM Ha BXOAE W XapaKTepUayloUNincs 6bICTPbIM OTKPbITUEM WU «NOAPLIBOM».

MpumeyaHunsa

1 B [3] ecTb criegylowmnini nyHKT: «3dEKTUBHOCTb YCTPONCTB cbpoca AaBfeHUst AO/MKHA COOTBETCTBOBATL pas-
aeny 18.9 (McnbiTaHne BO3AENCTBMEM OTKPLITOTO NaamMeHn)». VcnbITaHNs ¢ BO3AENCTBMEM OTKPLITOrO NiameHu npegHa-
3HauYeHbl 4151 NPOBEPKM TOro, YTO MPEeAYCMOTPEHHbIE KOHCTPYKUMEN YCTPOCcTBa cbpoca AaBneHnst npefoTBpaTHAT B3pbiB
pe3epByapa npy nNoxape OnpefeneHHoNn NHTEHCUBHOCTU.

2 B [4] npegycmoTpeH 60/bLUOI 3anac NPOYHOCTU. KOMMNOHEHTbI UCMbITLIBAIOT MPY YETLIPEXKPATHOM Lie/1eBOM AaB-
NeHun B TedyeHne 1 MuH. B aToM cTaHgapTe HEeT aKChyaTaumoHHbIX UCTbITaHUiA 418 YCTPONCTB copoca AaBneHus.

3 OhhekTMBHOCTL YCTPOIMCTB cbpoca AaBneHUss B MOAYNE TOM/IMBHbLIX 3/1IEMEHTOB HE MOXET ObiTb MPOBEPEHa,
MOCKOSIbKY OH He SIB/ISIETCA KOHEYHbIM NMPOAYKTOM. Hen3BecCTHO, KakvM [aBfieHUsIM MOXET NOABEeprHyTbCA MOy b B He-
LWTATHbIX cuTyaumusax. ®akTMyeckn Ha atane NPOoeKTUPOBaHUA MOAY/IA TOM/MBHbLIX 3/1IEMEHTOB BO3MOXHble HellTaTHble
CUTyauum Hen3BeCTHbl. Pasmep TOMMBHOIO H6aka HEM3BECTEH, Tak Xe Kak 1 AaBneHne B 6ake 1 rasoBoi apmatype. Cre-
[oBaTeNbHO, 3KCMN/yaTalMOHHbIE UCMbITAHUS Ha 3Tane roTOBHOCTU MOAyNs He OyayT nokasaTefibHbIMK, a UCMob30BaHmne
C/IMLLKOM BbICOKOTrO 3anaca NpoYHOCTU MOXET OCIOKHUTL MPOEKTUPOBKY.

4 Hauvnyuwmm 6yfeT, ecnv nNpoussBoauTeNls MOAYNA NPefocTaBUT KOHEYHOMY MOJb30BaTe o Ceyowyo MUHK-
MasibHY0 MHPOpMALNIO:

a) TVN UCNosib3yeMbIX YCTPOICTB/KanaHoB copoca AaB/eHuS;

b) ycTaBka (gaBnieHve OTKPbITUS) YCTPOCTB/K1anaHoB copoca AaB/IEHUS;

C) nporyckHasi CMOCOBHOCTb;

d) kOHeuHbIli NoNb30BaTe b AO/MKEH NPOBEPUTL 3WPEKTUBHOCTL YCTPOICTB/K1anaHoB cbpoca AaBneHns Moayns
B KOHEYHOM MNPOAYKTE.

3.29

aNeKTpuyeckne Kremmbl 6atapen TOMJIMBHbIX 3/IEMEHTOB; WnHa (stack terminal, bus bar): dnek-
TPUYECKNE KNeMMbl, Ha KOTOpble NOCTynaeT 3/1eKTPUYECKUid TOK OT 6aTtapen TOMIMBHbIX 3/IEMEHTOB.
[[1], pa3gen 485-06-08]

4 TpeboBaHus

4.1 O6waa cTtparterna 6e3onacHOCTU

Mpoussogutens o65a3aH BAOKyMeHTa]’IbHOﬁ qaopme BbINOJ/THNTb aHann3 puUCKoB, 4YTOObI rapaHTnpoBaTth:
7
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a) 4To 6bINM onpefeneHbl Bce 060CHOBAHHO OXWAAeMble ONaCHOCTU, ONacHble CUTyauun U cobbITUS B
TeyeHne npeanosiaraeMoro cpoka CnyX6bl 3HEProcUcTeEMbl Ha TOM/IMBHbIX 3/1IEMEHTax (CM. CAMCOK TUMUYHbIX
onacHocTeli B NpuaoXeHumn A);

b) PUCK KaxAol U3 3TUX ONacHOCTEN MOMYy4Yna OLLEHKY HAa OCHOBE KOMOUHaUUN BEPOSATHOCTUM BO3HUKHO-
BEHMNS ONACHOCTWU M NPOTHO3UPYEMOI CTENEHM ONacHOCTU;

c) oba cakTopa, KOTOpble ONpenensArT KaxAblii U3 OLEHWBAEMbIX PUCKOB (BEPOATHOCTb U CTEMEHb
onacHocCTK), 6biIIM yCTPAHEHbI WAN YMEHbLUEHbl (HACKO/IbKO 3TO MPakTU4YeCcKn BO3MOXHO) A0 NMPUEMIEMOrO
YPOBHSA puUcka, NocpeacTBOM:

1) ncnonb3oBaHua 6e30NacHOn KOHCTPYKLUH;

2) naccuBHOIo KOHTPO/iIS 6e30MacHOCTM, KOTOPbI WCKAOUYaeT PUCKM AN OKPYXEHUs 3Heproycra-
HOBKM (Hanpumep, ¢ MOMOLLbIO paspbiBHbIX Anadparm, npegoxpaHuUTEesIbHbIX KnanaHoB, TeMNepaTypHbIX
npefoXpaHUTENbHbIX YCTPOWCTB) WM CBA3aHHble C 6€30MacHOCTLI0 ynpasnsLuLMe onepaynu.

[nsa Oopyrux puckoB, KOTOpble MOFYT MMETb MECTO HECMOTPS Ha MyHKTbl 1) u 2), AO/KHbI 6bITb Npea-
YCMOTpPEHbI UHPOPMaLMOHHbIE TabnLbl, NpeaynpexaeHus nnn TpeboBaHWs cneynanbHON NOATOTOBKU Mnep-
COHasia, yunTbiBasA, 4YTO TakMme Mepbl 6€30MacHOCTM AO/IKHbI ObITb MOHATHI IMLAMU, HAXOAAWMMUCA B 30HE
onacHocTu.

Ona dyHKyunoHanbHoOl 6e3omacHOCTM TpebyeMmblii YpOBEHb Yrpo3bl, YpoBEHb 3D EKTUBHOCTU 3aLUUThI
NN Knacc QyHKLUN ynpaBneHnsa AO/MKHbI 6biTb onpefeneHbl U CNPOEKTUPOBaHbl, HanpumMep:

- B cooTBeTcTBMM ¢ TOCT P M3K 62061 (unm TOCT ISO 13849-1) gna npuMeHEHUA B COOTBETCTBUM C
FTOCT PM 3K 60204-T,

- FTOCT IEC 60730-1 wnam FOCT ISO 23550 gna npumeHeHuii B cootBetctBum ¢ NOCT IEC 60335-1,
KOTOpbI BKkAOYaeT 6bITOBYO, TOProBY U NIETKONPOMbILIMIEHHYO 06nacTy;

- [6]1—[11] ansA apyrnx npuMeHeHui.

Onsa aHannsa BMAoOB u nocnegctBuini otkasos (FMEA) n aHanmsa mMeTogom gepeBa HeucnpaBHOCTeN B
KayecTBe pPYyKOBOACTBa MOTyT ObiTb NPMMEHEHbI cneayllne ctaHaapTbl:

- N'OCT P 27.303;

- [12],

- [13].

OueHKa Takke [0/KHA OXBaTbliBaTb CriefyloliMe BO3MOXHbIE PUCKU:

- Temnepatypy 6atapen unum mogyns TONJIMBHbIX 3/1IEMEHTOB,

- HanpskeHus Ha b6aTapee, mogyne n/Mnu siyeiikax TONAMBHbIX 3N1E€MEHTOB,

- gaBneHna Ha KOMNOHEHTbl KOHCTPYKL NN,

Ecnu pgononHuTeNlbHble OMACHOCTW, MEpPeyYUCIeHHble B NPUOXKEHUN A, XapakTepHbl A8 OaHHOW KOH-
CTPYKLMN, TO OHN TOXE AO0/KHbI ObITh YUYTEHbI.

4.2 TpeboBaHUA K KOHCTPYKLUN

4.2.1 O6wwme TpeboBaHUA

Mogay/ib TON/IMBHbIX 3/1IEMEHTOB AO/KEH 6bITb pa3paboTaH B COOTBETCTBUM C OLLEHKOW PUCKOB, BbINOJI-
HeHHOl npou3BoanTenem. Bce geTann fO/MKHbI 6bITh:

a) noaxoaswummu ansa paboTbl B AnanasoHe Temnepartyp, AaB/eHWi, pacxoga XuakocTein/razos, Hanps-
XEHWUIA 1 cune TOKOB, HA KOTOPblIe OHU paccyuTaHbl;

b) YCTOMUYMBLIMU K XMMUYECKMM peakuusiM, npoueccam U Apyrum BO3AEeNCTBUAM, KOTOPbIM OHW MoABep-
ratoTca npu MCnosib30BaHUM MO Ha3HaAYEHUIO.

KayecTtBo 1 TONwMHa matepuasioB, UCMOJIb3YeMbIX B MOAy/Ne TOMMMUBHbLIX 3/1IEMEHTOB, UX KPEMNeXHbIX
3/1€MEHTOB W BbIBOAOB, @ Takke MeToAbl COOPKM Pas3/INYHbIX YacTel JO0/MKHbl OblTb TaKUMWU, YTOObI KOHCTPYK-
TUBHblE M paboume xapakTepuUCTUKU He nojsepranncb 3Ha4YNTesIbHOMY M3MEHEHUID B TeyeHue AonycTUMOro
cpoka cnyX6bl M Npy HOpMasibHbIX YC/IOBUAX YCTAHOBKU W 3aKcnayatauuu. Bce yactm mogyna TONJIMBHbBIX
3/IEMEHTOB [0/IKHbI BblAEPXMBaTb MeXaHn4yeckne, XMMmnyeckme n TepMnuyeckne ycnoBus, KOTOPbIM OHU MOTYT
6bITb MOABEPXEHbI NPW HOPMAa/IbHOM MCMO/b30BaHMM NPOAYKTA KOHEYHbIM MO/b30BaTesleM.

Kopnyc moaynei TON/IMBHbIX 3/IEMEHTOB [LOJ/DKEH COOTBeTCTBOBaTb TpeboBaHuaM MTOCT 14254—2015
B yacTu, kacawuweica ux npuMmeHeHns. Ha mMoaynb TOMAIMBHbLIX 3/IEMEHTOB A0/DKEH 6biTb HAHECEH COOTBET-
cTBytrowmii IP-kop,.
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4.2.2 MoBepgeHMe NpU HOPMasibHbIX N HEWTAaTHbIX YCNOBUSIX Pa6oThl

Moaynb TON/IMBHbIX 3/TEMEHTOB A0/IKEH ObiTb CMPOEKTUPOBAH TaknM 06pa3oMm, YTOObI OH BblAepXusars
6€e3 Kakux-nnbo NoBpeXAeHNn BCE HOpMasbHble YCNoBuUA paboTbl, onpeaensieMble TEXHUYECKON AOKYMeHTa-
uuneii nponssoanTens. HewTaTHble YyCNOBUS paboTbl A0/MKHbI GbiTb YYTEHbl B COOTBETCTBUM C 4.1.

4.2.3 YTeuka

B 3aBMCUMOCTM OT KOHCTPYKLMM MOAY/MASA MOXET NPOM30iTM yTeuka ropruUYMX rasoB WM XUAKOCTei
(cm. 5.3). CKOpOCTb yTeUKM rasa M3 MoAy/s TONJMBHbIX 3/IEMEHTOB MPU HOPMasibHbIX U HEWTAaTHbIX YC0BUAX
paboTbl A0/KHA GbITb BKMOUEHA B TEXHUYECKYIO AOKYMEHTALMIO, AN TOro 4tobbl NPU BCTpaMBaHUU CUCTEMbI
TOM/INBHbIX 3/1EMEHTOB MOXHO 6bI/10 ONpeAenNUTb MUHUMAabHYH NPOU3BOAMTENILHOCTL TpebyeMol cucTembl
BeHTUAAUMN (cm. 7.4.1, 1)).

Tun HencnpaBHOCTU «KPOCCOBEP» TaKXe A0/HKEH GbiTb YUTEH MPU OLLEHKE PUCKOB B COOTBETCTBUM C 4.1.
B 3aBMCMMOCTM OT pesysibTaTta OLEHKM, AO/MKHbI ObITb paspaboTaHbl COrflacHO cTaHgapTam, NPUBEAEHHbIM
B 4.1, Mepbl N0 0GHAPYXXEHUD UNN NpeaoTBPaLLEHNI0 KpOCCOBEPA TOM/IMBA, KOTOPble YA0BNETBOPSAIOT Tpebo-
BaHMAM (PYHKLMOHa/NIbHOW 6e30MacHOCTU. Hanpumep, KOHTPO/Ib HaNpsXeHUs AYeek.

Ecnu 3awuta oT KpoccoBepa He BK/OUYEHA B MOAY/Nb TOMN/IMBHbLIX 3/1IEMEHTOB, TO B AOKYMEHTaUUN Ha
nnenne A0J/KHbI ObITb OMUCcaHbl Bce 3allnTHbIEe yCTpOVICTBa nnn npasuna akcnayartaunn, KotTopble OO0J/KEH
O6yLeT NnpefocTaBUTb CUCTEMHBIV UHTErpaTop nosib3oBaTesnsm.

MpumevyaHne — [na knaccudmkaumm onacHbix 30H cMm. TOCT IEC 60079-10-1.

4.2.4 PaboTa nog gaBneHunem

Ecnn MoA4yNnn TOMJINBHbIX 3TEMEHTOB BK/1I0O4aAlOT B cebs repMeTmnyHble eMKOCTWN nod AaBJ/IEHNEM, TO OHU
OOJ1XXHbI COOTBETCTBOBaTh HauMOHa/lbHbIM HOpPMaM.

LonxHbl 6bITb onpegeneHbl pexumsl paboTbl Nog AaBfieHWEM, KOTOpPble MOryT cO34aTb OnacHble yCcno-
BUsA 3a npegenamu mogynsa (cMm. 4.1). Takas nHopmauusa Ao/mxkHa 6bITb NnepegaHa CUCTEMHOMY MHTErpartopy.

MpumeuyaHne — Cnepgylowme moaynm o6nagaroT 0CoObIMM CBOMCTBAMU:

a) Moaynu TONMIMBHbIX 3/IEMEHTOB C NOJIMMEPHbLIM 3NneKTponuToMm (moaynu NMOMTI): naBneHue ABNSA-
eTCcA BaXHbIM (DakToOpoM Npu npoekTuposaHun moaynsa NMOMTO (6aTapen TONAUBHbLIX 3/IEMEHTOB C NOMMEp-
HbIM 3/1eKTPONNTOM). Bbi6GOp pasmepoB, MmaTtepruasioB U TEXHOOMMN U3rotToBaeHns 6atapeli MOMT3 ocHOBaH,
npexsge BCero, Ha NPOYHOCTU, XXECTKOCTU M YCTONUYMBOCTN, HEOOXOAUMON AR YA0B/IETBOPEHNA CTaTUYECKMX,
ANHAMUYECKMX UMW ApYTrMX 3KCnayaTauMOHHbIX XapakTepucTuk. Hanpumep, KOHCTPYKUWSl, B KOTOPOW uC-
Mo/sib3yeTcsA KpensieHWe C COOCHbIM YCUIMEM CXaTus, HauynHaeT npoTekaTb paHblue, Yem cloMaeTcs;

b) Mogynu hoCcOPHOKNCIOTHBIX TON/IMBHBLIX 31eMeHTOB (Mogynn ®KT3I): moaynb ®PKTI (docdopHo-
KACMOTHBIX TOM/IMBHbIX 3/1IEMEHTOB) 0ObLIYHO IKCNYaTUPYIOT NP aTMOCEPHOM AAaBNEHUN;

c) Mogynun pacnnas-kapboHaTHbIX TOMAIMBHbIX 3/ieMeHToB (Mogynn PKT3): cuctema nutaHms Ha oc-
HoBe PKT3 BkntoyaeT B cebsa kopnyc mogynsa PKT3 u cnpoektupoBaHa B COOTBETCTBMU C MPUMEHUMbIMU
HauMOHa/IbHLIMU N MeXAYHapoAHbIMWU HOpMaMW U cTaHgapTaMmu s cuctem nof fgasneHnem. OnacHoOCTb,
CBA3aHHaa C BbICOKMM fgaBneHvem B Mogayne PKTO, moxeT 6biTb ycTpaHeHa 6narogapsi Kopnycy, KOTOpbIi
COOTBETCTBYET YNOMAHYTbIM HOpMaM;

d) Moaynun TBepAOOKCUAHbLIX TONJIMBHbLIX anemMeHToB (Mogynu TOT3): ecnu oxmpaeTca pabota aHep-
rocuctemMbl Ha ocHoBe TOT3 (TBEPAOOKCUMAHBLIX TON/IUBHbLIX 3/IEMEHTOB) NOJ, faBNeHNeM, TO KOpnyc moayns
TOTS ponxeH 6biTb CNPOEKTMPOBAH B COOTBETCTBUM C MPUMEHUMbIMU HALMOHANIbBHBIMU U MEXAYHapPOAHbIMU
HOpMamu 1 cTaHfapTaMu 418 CUCTEM MOof AaB/IEHNEM.

4.2.5 Tloxap v BOocrjlaMeHeHue

4.2.5.1 O6wwme TpeboBaHus

Moaynb TONMUBHbLIX 3N1EMEHTOB A0/HKeH OblTb OCHalleH cnocobamu 3awuTbl (HanpuMep, BEHTUNALMS,
[eTeKTopbl ra3oB, KOHTPO/INPYEMOe OKUcNeHue), bnarogaps KOTOPbIM ras, BbIXOAALWMA U3 NN HaXoAsAWwmiics
BHYTPW MOAYNS, HE MOXeT AOCTUraTb B3PbIBOOMACHbLIX KOHLEHTpaLnii.

Ecnu Takve 3awWunTHble cpeAcTBa BXOAAT B COCTaB MOAY/A TOMJIMBHbLIX 3/1EMEHTOB, YPOBEHb 3alyuThl,
obecneynBaemblit UMW, AO/KEH YAOBNETBOPATL TPE6OBAHMAM COOTBETCTBYIOLWMX CTAHAAPTOB, NPMUBEEHHbIX
B4.1.

Ecnu Takue 3awunTHbie cpefCcTBa He BXOAAT B COCTAB MOAYNA TOMN/IMBHbLIX 3/1IEMEHTOB, NPON3BOAUTENb
JOJ/DKEH MPefoCcTaBUTb KPUTEPUU KX NPOEKTUPOBaHWUA (Hanpumep, Tpebyemas NpPou3BOAUTE/IbHOCTb BEHTU-
nauum).
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KOMMOHEeHTbI 1 MaTepuanbl BHYTPW rasoBblX cpef, KNaccMuuMpoBaHHbIX Kak OrHeonacHble, AOJ/KHbI
6bITb CNPOEKTMPOBaHbI C UCNOMb30BAHUEM MaTepuanos, KOTOpble NPenATCTBYIOT pacnpocTpaHeHuio naame-
HW 1 NOSIBJIEHWIO BOCM/IAMEHEHWS BHE MOAYNS TOMAUBHbLIX 3N1€MeHTOB. [loxapHas onacHOCTb MaTepuanos
JonxHa OblTb Takoil, 4TObGbl MMW He MOAAEPXMBA/OCb YCTOWYMBOE rOpeHWe nocne npekpalieHus nogaum
9N1eKTponMTaHnsa ¥ TonauBa C okMcauTenem. OTO AO/MKHO 6biTb OCYLLECTB/IEHO BbIGOPOM COOTBETCTBYHLUX
MaTepuanos, oTBevawwmux kareropum V-0, V-1 nnu V-2 cornacHo [14]—[44]. LomkHa 6bITb npefocTtaBr/ieHa
cooTBeTCTBYyWOLWaa UHpopmayumsa, oTeedawwas [22], 7.4.1, a).

MpumeyaHne — TemnepaTypbl CaMOBOCM/IAMEHEHNS, KOTOpble 0ObIYHO NPUBOASAT B TakUX CTaHgapTax, Kak
FOCT 31610.20-1, ABNSOTCA MUHUMa/IbHBIMK TeMnepaTtypamMu, npu KOTOPbIX roptoyasl razoBas CMeCcb MOXeT Bocniame-
HUTbCA. PaKTUYECKME TemnepaTypbl CAMOBOCNIAMEHEHNS MOTYT GbITb HAMHOTO BbILLE 3TUX 3HAYEHWI, B 3aBUCUMOCTU OT
reomMeTpuM NOBEPXHOCTU, MaTepuana n hakTMyeckoro coctasa rasoBoil cmecu. 310 TpeboBaHMe OTHOCUTCA K TemnepaTty-
pe caMoBOCN/IaMEHEHMS, NMPX KOTOPOI roptoYmniA ra3 BOCM/ITaMEHSETCSA Npy NH06ObIX YCNOBUAX A5 BbIOPaHHbIX MaTeprasios
1 reoMeTpun noBepxHocTn. CneayeT yunTbiBaTb NpuBedeHHble B 4.1 TpeboBaHMsA cTaHAapTa Mo NPYMEHEHMIO, KacatoLm-
ecs YCTONYMBOCTU K TENY W OTHIO.

4.2.5.2 VcknwyeHuna

Mem6paHbl uUnn apyrne martepuansl 6atapen TOMJMBHbLIX 3/1IEMEHTOB, KOTOpPble COCTAaB/SAIT MeHee
10 % ot o6Leil Maccbl MOAYNA TOMJIMBHBLIX 3/IEMEHTOB, CUATAKTCA MNPeAcTaB/IEHHbIMU B OTPaAHUYEHHOM KO-
nnyecTBe M OONYCTUMbI K NpUMeHeHuto 6e3 yyeTa rpynnbl roptioyectu (cMm. FTOCT 12.1.044). Hanuuue takux
Martepuanos [O/KHO OblTb OTPaXEHO B [LOKYMEHTALMN Ha NPOAYKUMIO, YUTOOLI CUCTEMHbIN UHTErpaTop Mor 3To
yunTbIBaTb.

Ecnu daktnyeckas temnepatypa B /11060M mMecTe MOAYNA TOM/IMBHbLIX 3/IEMEHTOB, F4e MOXEeT oKasaTb-
CA roptoyas CMecb, Bbille TemnepaTtypbl camoBOCN/JaMeHeHnsa, nonajaHvne TonaumeBa B OKMUCAUTENb WM Ha-
060poT npueeeT K HeMeA/IeHHOMY OKUC/NEeHUIo roptoyero rasa. O4yeBuHO, YTO CKOMNIEeHWe 60/bLINX KOHLEH-
Tpauuin B3pbIBOOMNACHbIX Fa30B B 3TOM C/lyYae HEBO3MOXHO.

Ecnu TemnepaTtypa Takux BbICOKOTEMMEPATYPHbIX TOMIMBHLIX 3/IEMEHTOB HUWXE, YeM Temnepartypa ca-
MOBOCMN/1IaMEHEHUSA, HaNpuMep BO BPeMSs 3anycka, 4Tobbl n3bexarb OnacHoOW cutyauuun, MoAyMb TOMJUBHbBIX
3/1eMEeHTOB [0/IKeH ObiTb nepesefeH B 6e3onacHoe COCToAHME (Hanpumep, nyTem npoAysku). Ansa oueH-
KN BO3MOXHOCTV BO3HWKHOBEHMA OMACHON CMTyauunm MOXHO MCMO/b30BaTb WCNbiITaHWE Ha onpejeneHue 3a-
OEepXKn BOCN/IaMeHEHNA.

4.2.6 Mepbl 3alunThbl

4.2.6.1 O6wue TpeboBaHuA

OTKa3 KOMMOHEHTa cMCTEMbl ynpaBnieHus 6e30nacHocTbio (CM. 4.1, ¢)) AO/DKEH NPUBOAUTL K MHULUNPO-
BaHWIO yNpaB/iieMOoro BbIK/IIOYEHUS MOAYNS TON/IMBHbLIX 3N1€MeHTOB. UTo6bl o6ecneuntb TpebyeMblii YpOBEHb
3awuTthbl (YMNB (ypoBeHb NOMHOTHI 6€30MacHOCTU), YPOBEHb MPOU3BOAUTENILHOCTU WX KNacc PyHKUUKN ynpas-
NeHns), KOHCTPYKLMS cucteM 6e30nacHOCTU A0/DKHA COOTBETCTBOBaTb TpeboBaHNAM, yka3aHHbIM B 4.1,

MpumMeyaHue — YnpaBnsiemMoe OTKIIOUEHWE MOXET BKIOYaTb B cebsi 3aepXKy Mo BpeMeHu U [onycKaTb
3aBeplUeHne paboyero UMKIa, ecnm HeMeneHHOe OTK/UYEHUE MOXET MPUBECTU K elle Gosbliemy pucky. Mpumepom
MOXET C/TYXWTb 0TKa3 AeTeKTopa rasa B MoAy/ie TOM/IMBHbIX 3/1EMEHTOB, KOTOPbIA UCMOJb3yeTcsl B KauecTBe aBapuiiHOro
UCTOYHUKA NUTAHWS.

4.2.6.2 3almnTHbIe Mepbl MO OrPaHNYEHUNI0 yTeyek rasa

Ecnu B mogyne npeaycMOTpeHbl 3aliUTHbIE Mepbl MO 06HapPYXEHWUI0 U OrPaHUYEHUI0 YTeYkn rasos, TO
npoussoanTenemM AoskHa 6biTb yKasaHa npefgesibHas yTeuka, npu KOTOpON 3aliMTHas Mepa ocTaHaB/vMBaeT
pa6oty mogyns (cm. 7.4.4).

4.2.7 Tpy6bl 1 apmatypa

4.2.7.1 O6ume TpeboBaHuA

Pe3b60Bble coefunHeHus Tpyb6 W apmartypbl  ANA  TOPHYMX  ra3oB  [O/DKHbl  COOTBETCTBOBATb
FOCT ISO 23550. Bce apyrue coefguMHeHUs AOMKHbI ObITb CBAPHLIMU UK, NO KpaiHel mepe, MMeTb apMaTypy
C yKasaHHOli npou3BoguTeneMm nnaowagbio ynaoTHeHns. CoeanHeHWs B TOMNJIMBHOM M KUC/OPOAHOM Tpy6o-
nNpoBoAEe [AO/KHblI 6bITb NPUTEPTLIMK, (DAAHUEBbLIMU UAN OGXKMUMHBIMWA C YNJOTHEHMEM, YCTOWUYMBbLIM K BO3-
[eNCcTBNI0 TONMIMBHBIX Aa30B.

BHyTpeHHMEe MNOBEpPXHOCTU TPy6 AO/KHbI ObiTb TWATENbHO OYMLEHbl OT OCbIMAKLWMXCA YacTuy, a ux
KOHLbl A0/DKHbI ObITb aKKypaTHO pasBepHyTbl 415 yAa/leHns Nomex u 3ayCceHues.

Mcnonb3yemble ANA TPaHCNOPTUPOBKM rasa rnbkume TpyboMpoBOAbl M COOTBETCTBYHOLWAA apmaTtypa
JOMKHbI MOAXOAMTbL ANA AaHHON 3agaun. Ocoboe BHMMaHWe cnefgyeT 06paTtuTbh Ha NOBEAEHNE NPU CTapeHun,
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OXpynuMBaHMM U MOPUCTOCTM BOAOPOAHOr0 Tpyb6ompoBoLa, a Takke BOCM/IaMEHSEMOCTMU, FOpPrYecTn 1 npo-
ueaype o4YUCTKM KncnopoaHoro Tpy6onposoga.

4.2.7.2 Cnctembl HEMeTaNIM4Yeckux Tpy6onpoBoLoB

MonumepHble 1 3nacToMepHble TpyObl, TPYOKM U KOMNOHEHTbI A0NYCKAaTCA K UCMO/Ib30BaHUI0 Npu cre-
AYHOLNX YCNOBUAX.

MaTepuanbl LOMXHbI HA MNPOTSHXKEHUN BCErO CPOKa CNYXO6bl 6bITb NPUrogHbIMU AN paboTbl B YCN0BUAX
KOMOUHMPOBAHHOTO BO3AEWCTBUA MakCUMalbHbIX pabounx TemnepaTyp W AaBfEeHWIA, a TakkKe COBMECTUMbI
C opYTMMMK MaTepuanaMu u XMMUYEeCKMMW BelLecTBamu, C KOTOPbIMM OHU ByAyT KOHTaKkTMpOBaTb B npouecce
pa6oTbl n o6cnyxmnBaHua. OHKM AO/MKHbI 06NajaTh NOAXOASLEA MEXAHWYECKON MPOYHOCTbH, COOTBETCTBYH-
weii 5.4 n 5.5.

MnacTukoBble U 3/1aCTOMEPHbIE KOMMOHEHTbI A0/MKHbI ObiTb 3alULLEHbI OT MEXaHW4YeCKUX NoBpexae-
HUA BHYTPU MOAYNSA TOMNJIMBHBLIX 3/1€eMEHTOB. pu HEeo6X0AUMOCTM MOXHO MCMNOMb30BaTh 3alUTHbIE 3KpaHbI
AN 3aWnTbl KOMNOHEHTOB OT MOBPEXAEHWI, BbI3BaHHbIX OTKazamu 060pya0BaHusa ¢ BpalarluMncs 4yacTts-
MU UM APYTUX MEXaHUYECKUX 3/IEMEHTOB, pa3MelLLeHHbIX BHYTPU YCTpOWCTBa.

Nio6oi oTcek, B KOTOPOM HaxogATCHA MNAACTUKOBbIE WAW 3N1acTOMepHble KOMMOHEHTbl, UCNOMb3yeMble
ONA TPaHCMOPTMPOBKU TOPHYMUX Fa30B, AO/HKEH ObITb 3aliMLEH OT Neperpesa.

Ecnv HEBO3MOXHO rapaHTuUpoBaTb, YTO Temnepartypa noToka Tonauea 6yaeT xoTa 6bl Ha 10 K Huxe
HaMMeHbLlleli TemnepaTypbl TeN0BOW gedopmMaymm Mcnosib3yeMbiX MaTeprManos, TO HEOGX04MMO NPeaycmo-
TpeTb Ha/MuymMe CUCTEMbI ynpaB/ieHUs, KOTOpas MO3BOMMT NpepbiBaTb NOTOK Ton/aMBa M 06ecneynT BbiNOSIHE-
Hue TpeboBaHnin 4.1.

MnacTnkoBble NN 3/1aCTOMepHble MaTepuasibl, NCNOJIb3yeMble B ONacCHbIX 30HaX, AOJIXHbI ObITb 3N€K-
TPONPOBOAHBIMN UNN UMETb MHbIE KOHCTPYKTUBHbIE OCOBEHHOCTM, NO3BOMAIOLIME U3bexaTb HAKONIEeHUa cTa-
TUYEeCKOro 3apsfa, Hanpumep nyTem OrpaHuyYeHuss CKOPOCTU NOTOKa WUNN UHbIM 06pa3om. MNacTuKoBblie WK
3/1aCTOMEpHbIE MaTepuasbl C HELOCTATOYHOM 3/1EKTPONPOBOAHOCTLH MOTYT 6biTb MCNO/Ib30BaHbl TO/IBKO B
HeomnacHbIX 30Hax.

MpuMmeyaHune — WHopmaumio 0 COOTBETCTBMM Pas/IMUHbIM TPEGOBAHWUSM MOXHO HalTW B CreaytoLmx
craHgaptax: FOCT ISO 37, TOCT ISO 188, TOCT ISO 1307, TOCT P NCO 1402, TOCT ISO 1436, TOCT ISO 10619-1,
FOCT ISO 10619-2 u [45].

4.2.7.3 CucteMbl MeTaa/Inyeckux Tpy6onposoaoB

CucteMbl MeTanIMyeckux TpybonpoBoAoB A0/MKHbI OblTb NPUrOAHbIMKM ANA paboTbl B YC/IOBUAX KOM-
6VMHMPOBAHHOTO BO3AENCTBUSA MakCcuMasbHbIX pabounx TemnepaTtyp 1 AaB/IeHUN, a Takke COBMECTUMbIMWU C
APYrMMKU mMaTepuanaMu U XMMUYECKUMW BeLLecTBaMu, C KOTOPbIMW OHWM OyAyT KOHTaKTMpoBaTb B npouecce
paboTbl 1 o6cnyxmnsaHna. OHM AONXKHLI 06N1afaTb MEXaHMYECKOW MPOYHOCTLI, cooTBeTCcTBYOWelh 5.5 n 5.6.

CucteMbl MeTasiIMyeckux TpybonpoBO4OB [O/KHBI COOTBETCTBOBATbL TPeOOBaHMAM Mo yTeuke 5.3.

TexHonornsa nsrnba Tpy6 He f0/KHA NPUBOAUTL K OTKa3y, BbI3BAHHOMY MPOLLECCOM TMBKKU, 1 [O/KHA CO-
OTBETCTBOBaTb Cneaylwnm TpeboBaHnaM:

- N3rnbbl J0MKHbI ObITb BbINOMIHEHBLI TOMILKO Ha rMO60YHOM 060pPYA0BAHUM U C MPUMEHEHUEM npoueayp,
npegHasHauyeHHbIX 4718 3TOW uenu;

- BCe M3rnMbbl A0/MKHbI 6bITb NAABHBIMU W HE cOAepXaTb KOPOOGAEHWUR, TPewmH unn Apyrux Nnpu3Hakos
MeXaHNYeCKNX MoBpexXaeHnii;

- MPOAO/NbHbLIA CBApPHOI WOB TPYObl A0/IKEH ObITb BO6/IM3M HENTpPasibHOW OCU M3rNba;

- BHYTPEeHHUIi paguyc nsrnba fo/keH 6biTb HE MeHblle MUHUMAasIbHOIo paguyca, yKasaHHoOro nponsso-
antenem Tpyo6bl.

4.2.8 DneKTpuyeckme KOMMOHEHTbI

KOHCTPYKUMA U CTPYKTYypa 3/71EKTPUYECKON CUCTEMbI, @ TaKKe NPpUMEeHeHne 371eKTPUYECKOro u 3NeKTPOH-
Horo o6opyA0BaHMa U KOMNOHEHTOB, BK/IOYas 3/1eKTpOABUraTenn n kopnyca, 40o/HKHbl 0TBeYaTb Tpe60oBaHMAM
COOTBETCTBYHIOLMX NPUKNaAHbIX CTAHAAPTOB 3/IEKTPUUYECKON NPoAYyKUMW, Hanpumep:

- FTOCT IEC 60335-1 (Hanpumep, A5 XWUblX NOMELW,EHNA, KOMMEpPYECKMX NpeanpusaTuii 1 nerkoi npo-
MbILLI/TEHHOCTN);

- TOCT P M3K 60204-1 (Hanpumep, 4759 MalWHHOIO 060pyA0BaHUsA);

- TOCT IEC 62368-1 (Hanpumep, ANA TeNEKOMMYHUKaLWi);

- TOCT IEC 62040-1 (Hanpumep, AN cuctem 6ecnepebOMHOro NUTaHus);

- TOCT IEC 61010-1 gns M3MepUTENbHOIO, KOHTPOJ/IBHOTO M Ta6opaToOpPHOro 060pyA0BaHuS;
[46] AN NPOMBbILWAEHHbIX MOrPY34MKOB.
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Ecnv pns ucnonb3yeMbiX B KA4ecTBE KOMMOHEHTOB CWUJ/IOBbLIX 3/1EKTPOHHbLIX Npeobpa3oBaTtenein (C3M)
AN UMMYbCHBIX MCTOYHMKOB nuTaHus (MWMM) He cywecTByeT COOTBETCTBYHOLMX CTAHAAPTOB Ha 3fnekTpuye-
CKYI0 MPOAYKLUIO, TO MPUMEHUMBI cneayloLune:

- [47],

- TOCT IEC 61204-7 (MW).

Bbibop noaxoaswero NpuaoXeHUs AokeH 6biTb OTpaXeH B TEXHUYECKOW cneuundukaymn.

Pa3paboTumk TONIMBHbLIX 3/IEMEHTOB A0/IKEH TaKXe Y4YUTbiBaTb crieayklime cneyuunyeckmne MOMEHTHI,
Kacatwuimecs TONNMBHbIX 3/IEMEHTOB:

- OCTaTO4YHbIN 3apag 6aTapen TOMIMBHbLIX 3/IEMEHTOB;

- OnacHbIA NOTEHUMan Mexay favenkamu.

VHdopmaunsa o npurogHOCT 31EeKTPUYECKNX KOMMNOHEHTOB K BHELWWHNM YC/10BUAM paboTbl CMCTEMbI TO-
NIVNBHBLIX 3/IEMEHTOB A0J/IXXHA ObITb NMepegaHa CUCTEMHOMY MHTerpaTtopy (cm. 7.4.1, ).

B TeXHMYECKYIO AOKYMEHTALMIO MOAY/S AO/DKHbI ObiThb BK/IOYEHbI Kacalwuimecs COOTBETCTBMS HAcTOSA-
weMy cTaHfapTy TeXHMYeckme xapakTepucTUKM Ha npefocTaBisieMble CUCTEMHbIM WHTErpatopoM 31eKTpu-
yeckne KOMMOHEHTHI.

Ecnu 3akpbiTblil MOAY/b TOMNIMBHbLIX 3/1IEMEHTOB, paboTarwuii Npu TemnepaTtype HUXe Temnepartypsbl
caMOBOCMN/IaMEHEHMS TOpKOYero rasa, He COOTBETCTBYET onucaHHbiM B 5.13 npegenam BOCNAaMeHEHUs, TO
pacnonoXeHHble BHYTPW KOpnyca 31eKTpuyeckne KOMNOHEHTbl AO/DKHbI NOAXOAUTb ANA LAHHON 30Hbl B COOT-
getctBun ¢ FOCT IEC 60079-10-1.

4.2.9 BbIBOAbl N 3N1EKTPUYECKUE coegnHeHns

DneKkTpuyeckne coeMHeHNs C BHEWHUMU LensamMu AO/DKHbI ObiTh:

a) 3akpeneHbl Takum 06pa3om, YTO6bl NCKIKYUTL CaAMONPON3BO/IbHOE OcnabneHne KpenaeHus;

b) CKOHCTPyMpOBaHbl TakuMm 06pa3om, 4ToObl NPOBOAHUKM HE MOFN BbICKONb3HYTb U3 Npeanosiaraemo-
ro mecta npebbiBaHus;

C) Takumu, 4TOGbl Hajnexawuii KOHTakT 6bi1 obecneveH 6e€3 MOBPEXAEHUS NMPOBOAHUKOB, YTO MOF/0
6bl NOBNATL HA X CNOCOGHOCTb BbINOHATL CBOU (PYHKLUUK;

d) sawuweHHbIMM OT NPOBOpPAYNBaHUA, CKPYUMBaAHUS MAM OCTAaTOYHOW gedopmaunn npyu HOpMasibHOWM
hmKcaynm Ha NPoOBOAHUKE.

CoenHEeHNss HeNOCPEeACTBEHHO C TOM/IMBHLIM 3/IEMEHTOM He [AOJ/IKHbI CYLLEeCTBEHHO yXyAwaTbcs us-3a
BO34eliCTBMIA YCNOBWA, BO3HUKAIOLWNX NPU €ro HopMasibHOW paboTe. BbiBOAbl MOAYNS TOMN/IMBHbIX 3/1IEMEHTOB
OO0KHbI cooTBeTcTBOBaTh [48]—[55], [56]—[63] u [64]—[80] nnn Tpe6oBaHUAM AN1S BbIBOAOB U 3/1€KTpUYe-
CKMX COefMHEeHWI NpuKNagHbIX CTaHA4AapPTOB, NPUBEAEHHbIX B 4.2.8.

4.2.10 YacTtn nop HanpsxeHuem

B TexHM4eckoi foKyMeHTaLnuu Npon3BoAMTENS B COOTBETCTBMY C NPUMEHUMbIMUK CTaHAapTaMu, ykasaH-
HbiMW B 4.2.8, AOMKHbI 6bITb YKa3aHbl:

a) OTKPbITble HEeTOKOBeAyline meTasl/Inyeckme 4yacTu, KOTOpble He OTAeNeHbl OT YacTeil noj Hanpsxe-
HUEM, 3a UCKHYEHUEM TeX, KOTopble OTBeYalT TpeboBaHUAM No 6€30MacHOMY CBEPXHU3KOMY HanpsXXeHUH
(BCHH) nocpepctBOM:

1) 6a30BOI M30/15UMM B Crlydae KOHCTPyKuMm knacca | (C 3awmnTHbIM NPOBOAHUKOM);
2) yCW/IEHHOI M301AuMK B C/lydae KOHCTpykuum knacca li;

b) oTKpbITble YacTu nod BCHH, ana KoTopbiX He BbINOAHAKTCA TpeboBaHUA MO YCUIEHHOW M301auun
MeXAy YacTamu nog HanpsixeHnem (He Haxogsawwmmuca nog BCHH) n yactamu, Haxogawmmmucs nog BCHH;

C) OTKpbITbIE YacTW MOZL Hanps)KeHWEeM, KOTOpble NPeAcTaBAAT ONacHOCTb NOSB/IEHUSA BbICOKOrO TOKa
nNpy¥ KOPOTKOM 3aMblKaHUW.

CUCTEMHBbIN MHTErpaTop TON/IMBHbIX 3/IEMEHTOB HECET OTBETCTBEHHOCTb 3a 3aliMTy nepes nopaxeHmem
3/1EKTPNYECKUM TOKOM OT Aa@HHbIX YyacTeli noj HanpskeHneM.

4.2.11 W30Nn4AuMOHHbIE MaTepuanbl N AN3NNEKTPUYecKkas NpPpoYHOCTb

KOHCTpYyKUMA BCEX OUINEKTPUKOB B MOAY/E TOM/IMBHbLIX 3/1IEMEHTOB, YCTAHOB/IEHHbLIX MeXAy 4YacTamu
noA HanpsXeHWeM WM HeTOKOBeAyLMMMU MeTa/l/IM4ecKUMN 4acTaMu, A0/HKHA COOTBETCTBOBATb NPUBEAEHHBLIM
B 4.2.8 NpMEHUMbIM CTaHAapTam ANs 3NeKTpuyeckoro o6opyaoBaHns NOAXOAALLEr0 Knacca HanpsXeHus.

Bnvswuwme Ha yHKUMOHANbHbIE CBOWCTBA MEXaHUW4Yeckue XapakTepucTuku matepuanos, Hanpumep
NMPOYHOCTb Ha CXaTue, AO/IKHbl COOTBETCTBOBATb NMPOEKTHLIM KPUTEPUSAM NpU TemnepaType Kak MUHUMYM Ha
20 Kwnnn Ha 5 % (B 3aBUCUMOCTW OT TOrO, YTO Bbille) BbllEe MaKCMMasbHON TemnepaTypbl NpU HOPMasibHOM
pexume paboTbl, HO He meHee 353 K.

lMpoBepka A0/MKHA OCHOBbLIBATLCSA Ha yKa3aHHbIX MPOU3BOAUTENEM CBONCTBAX M XapakTepucTuMkax Ma-
Tepuana.
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4.2.12 3awnTHOEe 3a3emMsieHne/coeguHeHne

Cnepgytouime nonoXxeHMa NPUMEHAIOT, eCM OHW He nMpoTuBopeyaTt nHdopmalmm, NpuBefeHHOl B COOT-
BETCTBYHOLMNX NPUKNafHbIX cTaHgapTax (cMm. 4.2.8).

OTKpbITble HETOKOBeAyl e MeTas/IMyeckme 4acTu, KOTOpble MOryT okasaTbCsl Nof HanpshkeHunem u3-3a
3N1eKTPNYECKOW HEMCMPABHOCTU M KOTOPbIe MOTYT NPUBECTU K MOPAXEHUI0 3/1eKTPUYECKUM TOKOM WU BO3HUK-
HOBEHMIO OMACHOCTW, BbI3BAHHOW 3MEKTPO3Heprueli, AO/KHbI YA0BNETBOPATb TPe60BaHMAM MO 3aWUTHOMY
3a3eM1eHNI0 UK 6bITb COeANHEHbI C OO el TOYKOW, ec/im 3TO NPUMEHUMO A1 CUCTEMbI.

[na obecneyeHns XOpoLero 3/1eKTPUYECKOro KOHTakTa 3TW COeAMHEHUS O0/DKHbl ObiTh 3aliuLeHbl oT
Koppo3mn. OHM Takxe A0/MKHbl 6biTb CMPOEKTUPOBaHbI TakMM 06pa3om, YTOO6blI NPOBOAHUKNA ObINN 3aLUULLEHbI
OT pacliaTbiBaHMA 1 NepekpyynBaHus, a Takke ¢ nogaepxaHmeM HYXHOro AN KOHTakTa faBfieHus.

Mpu npegnonaraembiX YC/A0BUAX UCNOMb30BAHUA, XPAHEHUSA U TPAHCNOPTUPOBKN MeXAy MeTanmyeckn-
MM YacTaMK, o6pasyloWmnMy 3NekTpuyeckoe coefumHeHne, He OO/KHO ObiTb 31EeKTPOXMMMUYECKOW KOppO3uK.
CTOIKOCTb K 9/1EKTPOXMMUYECKON KOPPO3UN MOXET ObiTb AOCTUIHYTa 3a CYEeT HAHeCEeHWs COOTBETCTBYIOLLEro
MOKPbITUA WAW 3aLLMTHOrO C/0S.

4.2.13 Ypgap v Bubpayms

MpegenbHble 3HaAYeHWS yAapHbIX HArpysok v BuOpauuii, Ha KOTopble paccuuTaH MOAY/b TOMJMBHbIX
3/1EMEHTOB, A0/KHbI 6bITb BK/OYEHbI B JOKYMEHTaLMUI0 NPOU3BOAUTENS.

5 TwunoBble ucnbiTaHUA

5.1 O6uwume TpeboBaHUsA

Tunosble UCNbITAHUSA NPOBOAAT C UCNbITATENIbHBIM 060pPYyAOBaHNEM, MOLENUPYIOWUM Npegnosiaraemyto
CUCTEMY TOMJIMBHBIX 3/IEMEHTOB, UN C CAMOW CUCTEMON TOMNJIMBHLIX 3/IEMEHTOB, C Lefbio NoyyeHus Tpeby-
eMblX YC/NI0BWNIA aKcniyaTaummn. B 4acTHOCTU, YCTAHOBKOW A4/15 NPOBEAEHNA UCNbITAHUA B HOPMaSlbHOM pexume
paboTbl MOXeT 6bITb yCTaHOBKA NOArOTOBKM, MCMOMb3yeMas AN1A 3anycka MOAYNA TOMJIMBHbIX 3/IEMEHTOB.
PekomeHayeTca NpoBOAMTHL UCMbITAHUA B nopsgke, cooTtBeTcTByowem 5.2—5.14. VcnbiTaHUsA B HewTaTHbIX
pexuMmax paboTbl MOTyT NMPUBECTU K paspylleHnto o6bekTa MChbiTaHus.

5.2 NcnblTaHne Ha ygap v Bubpaumio

Mogay/nb TOM/IMBHbIX 3/IEMEHTOB A0/KEH 6biTb NOABEPrHYT UCMbLITAHUAM Ha yAApHY Harpysky u Buépa-
LMo B npegenax, ykasaHHbIX B JOKYMEHTaLUn npousBoguTens.

MprumedyaHne — Bo3MOXHA CUTyauysi, KOrga NpOU3BOAMTENb HE YKasbiBAeT MPEAesioB MPOYHOCTM Ha yaap-
Hyl0 Harpysky 1 Bu6paumio. B 3ToM ciyuae UCMbITaHUs He TpebytoTcs. TpeGoBaHus K UCMbITyeMbiM 06paslamM cuuTatoTcs
BbIMO/IHEHHBIMUW, €C/IM UCTMbITLIBAEMOE YCTPOCTBO BbIAEPXKMBAET MPefyCMOTPEHHbIE NPOVU3BOAUTENEM KpUTEpUU yaapa
1 BUGpaUUM 6e3 Kakux-nMGo NPU3HAKOB MNOBPEXAEHMsl. TeCcTMpyeMoe YCTPOMCTBO paGoTaeT B LUTATHOM PeXumMe nocse
MOATOTOBKY.

5.3 VcnblTaHMe Ha yTeuky rasa

5.3.1 O6wwme TpeboBaHUA

3TO UcnbiTaHMe He NPUMEHUMO ANS yTeyek rasa B MOAY/IAX TOMIMBHbLIX 3/1IEMEHTOB!

- ¢ paboyeii TemnepaTypoli Bbille, YeM TeMnepaTypa caMmoBOCN/IaMeHEHUS roptoyero rasa (cm. 4.2.5);

- TONAIVMBHBIMW 3/IEMEHTaMV BHYTPW ra3oHENpPOHULAeMOro cocya, yXe npoBepeHHOro corfacHo cooT-
BETCTBYHWLMM CTaHAapTaMm.

Ecnv ncnonb3oBaHue AnA UCNbITaHWIA NoMHoli 6aTapen TOMIMBHbLIX 3/1EMEHTOB He LefnecoobpasHo,
MOXHO MCNOMb30BaTb G6artapeld C YMEHbLIEHHbIM, HO MoKa3aTeflbHbIM KO/IMYECTBOM SiYeeK. YTeuky paccuu-
TbIBAOT MCXOAS U3 COOTHOLIEHMA KOonuMyecTBa siyeek. Heob6xoaumo crefoBaThb npoueaype B COOTBETCTBMM
¢ 5.3.2 nnm 5.3.3.

5.3.2 MeTtopg pacxogomepa

MoZaynb TONMMBHbLIX 3/IEMEHTOB O/HKEH paboTaTb A0 TeX Nop, NOKa OH He AOCTUTHET YC/I0BUA TepMuye-
CKOro paBHOBECUS NpW MakcumasbHOW paboyeil TemnepaType B YC/I0BUSIX HOMUHANbLHOIO TOKA.

Kak Tonbko 3TW ycnoBua gocTuraloTtcs, paboTa Moayns TONMMBHLIX 31€MEHTOB npekpalaeTca. Moaynb
MOXHO NpoAyTb, NMOCMEe Yero BbiNyCKHble OTBEPCTUA A1 rasa 3akpbiBalTcs. TemnepaTtypa MoAy/as TONAWB-
HbIX 3/IEMEHTOB [0/KHA ObiTb CHWXEHA A0 yKa3aHHOl Npou3BoAuTesIeM MUHMMAasbHOW paboueli Temneparty-
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pbl MM60 HUXe Hee. 3aTeM HOMMWHa/IbHbIM AHOAHbLIM TA30M NIN60 UHEPTHLIM rasoM (Hanpumep, resmem unm
a30ToM) B MoAy/ie TOM/IMBHbLIX 3/1IEMEHTOB MOCTENEHHO MOBbIlIaeTcsa AaBfieHne A0 3asiB/IAeMOoro M3rotosuTe-
NIeM MaKCMMasibHOTo patoyero AaBfeHUs U yaepXMBaeTcsl HEM3MEHHbIM B TedeHue 1 MUH.

[aBneHve Ha Bxofe A0/IKHO OCTaBaTbCs CTAOGWbHBIM U HEU3MEHHbIM BO BPEMS U3MEPEHUs YTeuku.
CKOpOCTb yTeuku rasa M3amepsitoT ¢ NOMOLLbI pacxogomepa, pPacrnosioKeHHOro Ha BXofe MoAy/s TOM/IMBHbIX
3/1IEMEHTOB, A0 ycTpolicTBa c6poca faB/ieHus, CNOCOGHOr0 U3MEPSITb CKOPOCTb YTEUKM C TOYHOCTbIO 40 2 %.
Ecnn B KauecTBe KOHTPOJIBHOIO rasa MCMosib3yeTcss UHEPTHbI ras, CKOPOCTb yTeUKM rasa AosxHa 6biTb CKOp-
pekTupoBaHa (CM. npunoxeHue B) cornacHo:

CKOPOCTb yTEe4YKMn TONJ/INBHOTO rasa

R = @

CKOPOCTb YTEYKM KOHTPOJZIbHOTO rasa

roe

YBKTI™

YBTT,

2
n YBKI — yaenbHblli BEC KOHTPOJIBHOTO rasa;
YBTI — ypaenbHblii BEC TONJIMBHOIO rasa;
nnn
N NKOHT

WTonn 3)

roe pKoHT — abCcoNTHas BA3KOCTb KOHTPOJIbLHOrO rasa, MNa * ¢ (kr * m~1* c~1);

|'ronn — ab6contTHas BA3KOCTb TOM/IMBHOIO rasa, Ma * ¢ (kr * m~1* c~1).

JaHHble opMynbl AO/KHbI ObITb MCNOML30BaHbl ANA pacyeTa R, un B otyeTe gosmkeH 6biTb ykasaH Hau-
XyAWnin pesynbtar (1. €. 60/1ee BbICOKOE 3HAYEHWUE).

Cnepyet pernctpmpoBaTtb CKOPOCTb YTEUKM rasa, Bk/oUYas pacxo/ rasa yepes npefoxpaHuTesibHbl Kna-
naH.

Ecnun ycTpoiicTBo cbpoca faB/fieHUs He BK/IIOYEHO B UCMbITaHWE, Hanpumep M3-3a HacTpPoekK rmcrepesu-
ca Win gaBneHus, To obwas yreuka fOKHa ObiTb CYMMOI yTeYKM O4HOro YCTPOMCTBa cOpoca fgaBfieHns npu
MakcMmMasnbHOM AaBfieHUM nojayun TOnAuBa U yTeuku, NOSYYEHHOW W3 3TOro UCMNbITaHuUS.

CKOpOCTb yTEYKM rasa, CKOppeKTMpOBaHHasA Ha 3Tas/lOHHble YC/I0BMA W TUN rasa, YMHOXeHHas Ha 1.5,
[O/KHA COOTBETCTBOBATb CKOPOCTM YTEUKM rasa, yKkasaHHOol B fOKyMeHTauumn (cm. 7.4).

MpumedyaHune — lMNpegnonaraeTcs, YTo ata MHpopmaumsa ByaeT npegocTaBieHa NPy HEOHXOAMMOCTU KOHEYHO-
My MO/ib30BaTEN0 NPOAYKTa AN1A pacyeTa HeO6X0AMMON MHTEHCUBHOCTM BEHTUIALMN.

5.3.3 MeTog nageHua gaBneHusA

AHOOHbIN ra3 wan renvii 3akaymBaloT B 6ataper A0 AaBAeHWs, NpeBbllaloWero MakcumasbHoe pa-
6ouee pgaBneHne. 3aTemM 3aKpbliBalOT BMYCKHOW ras3oBblli knanaH U B TeyeHne 1 MUH U3MePSIOT AaB/eHue.
HayanbHoe gaBneHne AO/MKHO ObiTb TakUM, YTOObI K KOHLY MCNbITAHWUSA AaBneHne rasa 6b1/10 He HKe Makcu-
ManbHOro pabouyero gaBneHns, YyMHOXeHHOro Ha 1.1. HTeHcuBHOCTbL yTeukm dV/dt paccunTbiBalOT HA OCHOBE
Hab6nogaemMoro nageHus gaBneHna n obwero obbema rasa B 6atapee u Bcex Tpybkax C MCMNO/b30BaHUEM
cnefywLuero ypaBHeHus:

dvV _ dpxVob6
dt dtxFfe
dv _ PxYpb

dt  <#x (PHauy~"3)
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dv _ (“Hay "~KOH)X Yab
dt dt x (PHau —Pq)

roe dp Habnogaemoe nageHve gasneHus, Ma;
Voo obwunin o6bem rasa B 6aTtapee u Bcex Tpybkax, m3;
dt — Bpems, B TeYeHMe KOTOPOro U3Mepsanoch nageHve AasBfeHus, C;
PB — paBneHue BHe 6aTapewu, /7a;
PHau — paBneHue rasa B Hauvasne uUCMbITaHus, /7a;
PkoH — paBneHue B KOHLUe ucnbiTaHus, Ma.

PaccumTaHHas CKOpPOCTb YTeUkM A0/KHA 6biTb NepeBefeHa B HOPMUPOBAHHYK CTaHAAPTHYK CKOPOCTb
yTeukun (dVIdt)ClcornacHo ypaBHEHMUIO:

dVv] dVv ,, Puau ,, et »

dt ,er dt Pct  THau ®)

roe Pct — craHpgapTHOoe gaBrieHne, paBHoe 101 325 MMa;
7CI— cTaHpapTHaa Temnepartypa, pasHasa 273,15 K;

7THau — TemnepaTtypa 6aTtapen B Hayasie UM KOHUE WUCMbITaHWUS, B 3aBUCUMOCTU OT TOTO, YTO MEHb-
we, K.

Ecnu ycTpoiicTBo cbpoca faBneHns He BK/IKUYEHO B UCMbiTaHWe (Hanpumep, U3-3a HaCTPOEK rmcrepesu-
ca Win gaBrieHuns), To obuiaa yTeyka Ao/HKHa ObITb CYMMOI YTEYKM OLHOrO yCcTpoicTBa cbpoca faBneHns npu
MaKCcMManbHOM AaB/E€HUM NOAayun TONAMBa U yTEYKW, NOYYEHHOW M3 3TOr0 MCMbITaHUs.

CKOpPOCTb YTeUKkM rasa, CKOppeKTMpoBaHHas Ha 3Tas/iOHHble YCNOBWUA U TUN rasa, YMHOXeHHas Ha 1.5,
[O/HKHAa COOTBETCTBOBATh CKOPOCTU YTEUKM rasa, ykaszaHHON B fOKyMeHTauuum (cm. 7.4).

MpumedyaHune — lMpegnonaraeTcs, 4To 3Ta MHhopMaumsa ByaeT npegocTaBneHa Npyu He06X0AMMOCTMN KOHEYHO-
My MoMb30BaTesio NPOAYKTa AN pacyeTa He06X0AMMON MHTEHCUBHOCTW BEHTUIALMN.

5.4 VicnbiTaHne B HOpMasibHbIX YC/10BUSX paboThbl

WcnbiTaHve B HOpMasibHOM pexume paboTel cnefyeT NPOBOAUTL MPU CAeAYLWMUX HOPMasbHbIX YC/0-
BUSAX, B YACTHOCTU:

- HOMMWHanNbHbI/ AManasoH BbIXOAHON MOLWHOCTM MO HaMNPSXEHU0 U TOKY;

- HOMMWHanbHbIA Anana3oH OTA4ayn TEens0BON 3HepPrMM No TemnepaTtype W pacxogy TensoHocuTens
(ecnu npumeHseTcs);

- HOMUVHa/bHbIA AnanasoH Temnepatyp MoAy/s TON/INBHbLIX 3/IEMEHTOB;

- HOMMWHasnbHbI/ AManasoH cocTaBa TONIMBA,;

- HOMMWHasNbHbI/ gManas3oH NOTOKOB aHOAHON W KaTOAHOW cpef;

- HOMMWHaNbHbI/ AnanasoH AaBfeHWii aHOAHON M KaTOAHOW XUAKOCTEN;

- HOMMHa/IbHasA CKOPOCTb M3MEHEHMUA BbIXOLHOW MOLLHOCTW.

[nsa TMNOBOro UCMbITAHUA B HOPMas/IbHOM pexume paboTbl MOAY/Nb TOMNUBHLIX 3/IEMEHTOB AO/IKEH pa-
60TaTb B HOpPMasbHbIX YC/NOBUAX, ONpeAesieHHbIX paHee, A0 Tex Mop, noka He 6yayT AOCTUTHYTbl YCNOBUSA
TEnn0BOro paBHOBECUA.

Cnepytouime napameTpbl JO/KHbI ObITb U3MEPEHbl 1N 3aHECEHbI B YKa3aHHY0 B 7.4 JOKYMEHTaLWIO:

a) HamnpshKeHue Ha BbiBOAAxX MOAY/SA TOMNMUBHLIX 3/IEMEHTOB NPU HOMUHANILHOM TOKE;

b) Temnepatypbl (6arapen TONJMBHbIX 3/1IEMEHTOB, NOBEPXHOCTN MOAYNSA TON/INBHbLIX 3N1EMEHTOB, OKPY-
Xatwolwen cpefbl; TOYKA U3MEPEHUA AO/MKHbI ObiTb YKasaHbl);

C) pgaBfieHue Tonauea (MaHoMeTpuyeckoe) B npegenax ot -5 % o +5 % wam +1 kMa, B 3aBUCMMOCTH
OT TOro, 4To 60SbLUE;

d) pacxop tonnuea B npegenax ot -3 % fo +3 %;

€) pacxopf okucnuTens B npegenax oT -5 % o +5 % (ecnv NpuMeHnmo);

f) gaBneHue okucnntTensa B nepegenax ot -5 % go +5 % wunu +1 kMa, B 3aBUCMMOCTU OT TOrO, YTO 60/1b-
we (ecnn NPUMEHUMO);
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g) TemnepaTypbl TEN/JIOHOCUTENA Ha BXOAe U Bbixoge (ecnv NPpUMEHUMO);

h) pacxog TennoHocuTensa (ecan NPUMEHUMO);

i) 4aBneHue TENJIOHOCUTENS Ha BXoAe M Bbixode (ecnim NpUMeHNMO);

j) U3MepeHHbIN UM paccuymTaHHbln 3 5.4 c) u 5.4 f) nepenag gasneHnsa TonanBa U OKAC/IUTENS.

CooTBETCTBME CYMTAETCA YCTAHOBJ/IEHHbLIM, €C/IN BCE U3MEPEHHbIE NapaMeTpbl HaXO4ATCA B npefenax
yKa3aHHbIX Npou3BoAnTENEeM 3HaYeHUA.

5.5 WcnbiTaHne Ha gonyctnmoe paboyee gaBsieHne

Mogay/ib TOMN/INBHBIX 3/IEMEHTOB [O/KEH OblTb UCMNbITAH MPU MakCUMasbHOW WA MUHUMaNbHON pabo-
yeli Temnepartype, B 3aBUCUMMOCTM OT TOr0, Kakass U3 Hux 6onee HebnaronpusTHa.

Bo Bpemsa 3TOro mMcnbiTaHWsA TONAIMBHAA UM BO3AYLWHAA CTOPOHbI MOAYNSA TOMN/IMBHbLIX 3/IEMEHTOB MOryT
6bITb COefMHEHbI MexXAay COo60i, ec/in OHW UMEIT OANHAKOBOE BHYTPEHHee faB/ieHne Mnpu HopMasibHOM pe-
Xume paboTe. Ecnv moaynb TONMBHLIX 3/1IEMEHTOB BK/OYaeT B ceba cucTeMy oxaxAeHus, ata cuctema
MOXeT ObITb UCMbITaHa NOBbILUIEHHbIM AaB/IEHUEM B TO X€ BPEMSA U Takum xe obpas3om.

B moAyne TON/UBHBLIX 3N1eMeHTOB (Kak B @aHOAHOM, Tak U B KATOAHOM KaHasax) NoCTeNeHHO NoBbIlaeTcs
JaBneHve 00 3HAYeHWR, kak MUHUMYM B 1,3 pasa npesblllawowmnx gonyctumoe pabouyee pgasneHue. ocne
3TOro faB/ieHne cnefyeT yaepxusaTb Ha NOCTOSSHHOM YpOBHe He MeHee 60 c.

Ecnv moaynb TONNMBHbLIX 3/1IEMEHTOB COAEPXUT NpefoXpaHuTesibHblA KnanaH, ero MOXHO ybpaTtb unu
nepesecTn B HepaboTocnoco6HOE COCTOSIHUE.

OTO ucnbiTaHne MoxeT ObiTb NPOBEAEHO BO BPEMSA UCMbITAHUA Ha YTEuKy rasa wam npu UCMbITaHUU B
HOpMasibHbIX YCN0BMAX paboTbl NpyM yC/0OBUM, YTO NapameTpbl UCMbITAHUA MOTYT ObiTb AOCTUTHYTHI.

Ecnu ycnoBua ucnbiTaHusa (TemnepaTtypa) He MOryT ObiTb AOCTUTHYTbI, MOAY/b TON/IMBHbIX 3/1EMEHTOB
[OMKeH 6bITb UCNbITAH MpU TemMnepaType OKpyXalLl,eidl cpeabl Npu AaBneHun, He MeHee 4yeM B 1,5 pasa npe-
BblLlalLeM fgonycTuMmoe paboyee fasfieHue.

Mocne ucnbiTaHUA B MOAy/1e TON/IMBHbLIX 3/IEMEHTOB He A0/IXHO ObiTb Pa3pbiBOB, U3/IOMOB, OCTATOYHOM
gedopmaumnm nam gpyrux @uanyecknx NnoBpexaeHuni.

5.6 VcnbiTaHne cucTteMbl OXNaXxaAeHNAa AaBieHUeM

3TO ucnbiTaHWe MPOBOJAT, €C/IM CUCTEMA OXNaXAEeHUSA He Oblna ucnbiTaHa BO BPEMA MWCMbITAHUA Ha
aonyctumoe paboyee gaBneHue.

Mogay/nb TON/IMBHbBIX 3N1E€MEHTOB A0/DKEH OblTb UCMNbITAH NPY TOI Xe TemnepaTtype, YTO U B UCMbITAHUM
Ha gonyctumoe paboyee gasneHue.

B cuctemy oxnaxaeHua mMoAyna TOM/IMBHbLIX 3/IEMEHTOB HarHetaeTcs AaBfieHue, KOToOpoe npesbilaeT
ponyctumoe paboyee gaBneHMe CUCTEMbl oxnaxaeHus B 1,3 pasa, nocfe yero ero noggepXunBatoT NOCTOSAH-
HbIM KakK MUHUMYM 10 MUH.

Ecnu ycnosusa ucnelitaHna (Temnepartypa) He MOryT ObiTb JOCTUTHYTbI, CUCTEMA OXJIAXEHUSA LOJKHA
6bITb UCMbITAHA NpK TemnepaType okpyxawLlieli cpeibl U NpY faB/eHWU, PpaBHOM YMHOXEHHOMY Ha 1,5 go-
nyctumomy pabouyemy AaBNEHUIO CUCTEMbI OXaXKAEHUS.

Mocne wucnbiTaHWA B CUCTEME He AO0/IKHO ObiTb Pa3pbiBOB, M3/IOMOB, OCTATOYHON Aedopmauun unm
Apyrnx umsnyecknx nospexgeHunii. Ecnn B cucteme ncnonb3yeTcs XWAKWA TeNOHOCUTE b, BO BPEMS 3TOr0O
UCMbITAHUA HE [O0J/HKHO ObITb €ro yTeuku.

5.7 NcnbiTaHne Ha HOMWHa/IbHYO U NMNKOBYHO 3JIEKTPUYECKYHO MOLWHOCTb

Ecnu npovsBoguTeNb ykasbiBaeT JOMNYCTUMbIA MUKOBbIA TOK, MOAY/b TOM/IMBHbLIX 3/IEMEHTOB [O/IXEH
6bITb CTA6UNM3NPOBAH HAa HOMUHA/ILHOM TOKe, 3aTeM TOK YBENU4YMBAOT 40 3asB/I€HHOTO0 MUKOBOTO TOKa
YyAEPXMBAOT B TeUeHME yKa3aHHOro Npon3BoguTeneM BpeMeHu. [ocne WchbiTaHWs B CUCTEME He A0/DKHO
6bITb Pa3pbiBOB, M3/IOMOB, OCTATOUYHOU AedopMaLn UM Apyrux U3NYeckux NnoBpexaeHUil.

5.8 VcnblTaHne Ha U36bITOYHOE AaB/ieHue

Ecnv mozynb TONMMBHbLIX 3/IEMEHTOB MMEET YCTPOCTBO OfpaHnYeHuns aaB/ieHuns, TO AaB/ieHne Heob6xo-
OVMO MOCTENEeHHO yBeNMYMBaThb 40 BENMYMHbLI, NPEBbIWIAOLWEN NOPOroBOE 3HAYEHUE YCTPOMNCTBA OrpaHuye-
HUS gasneHus. MNpy HEO6XO4MMOCTU, B XOA€ WUCNbITAHUS PErynsaTop AaB/IEHWS Ha BXO4Ee MOAYNSA TOMJMBHbIX
3/IEMEHTOB [O/IKEH OblTb OTKMKYEH WU LWYHTUPOBAH. YCTPOCTBO OrpaHUYeHns gaBneHns OO/DKHO cpaba-
TbiBaTb, NPMBOASA K CHMKEHUIO AaB/ieHUs B COOTBETCTBUM C XapakTEPUCTUKOM YCTPOMCTBA OrpaHNYeHns gaB-
neHna nubo K nepesody MoAy s TOMMUBHbLIX 3/1IEMEHTOB B 6e30nacHoe paboyee COCTOSAHWE B COOTBETCTBUU
c4.1.

16



MOCT P 56188.2—2023

B cnydyae KOHCTpyKUWW, NpeAycMaTpuBaiolLeil NosiB/ieHUue yTeukn A0 NOSIOMKW, AaHHoe UCMbiTaHue Mo-
XeT ObITb pPaspyLNTEeSIbHbIM U MOXET GbiTb BbINMOSIHEHO corflacHo 5.13. Pe3ysibTaTbl 3TOr0 UCMbITAHWUSA LOJIKHbI
6bITb NepefaHbl CUCTEMHOMY MHTErpaTopy, kak u faHHble 060 BCeX ApYrnx onacHOCTSX.

5.9 lMcnbiTaHMe Ha AM3IeKTPUYECKY0 NPOYHOCTb

McnbiTaHne Ha OWM3NEeKTPUYECKY NPOYHOCTb MOAY/AEN TOM/IMBHbLIX 3/IEMEHTOB C HamnpshkeHuem Ao
1000 B nepemeHHoOro Toka 1 o 1500 B NOCTOAHHOIO TOKa BK/IHOUYUTESIbHO AO/DKHO ObiTh BbINOSIHEHO B COOT-
BeTCTBUM ¢ [47], 5.2.3.4 npu cneaywLinx yCnoBUsX:

- npu paboueii TemnepaTtype U C NPUMEHEHNEM OXJTAXAEHUS;

- ecnM mMoay/ib TOMJIMBHbIX 3/IEMEHTOB HE MOXET noagepXusartbcs npu paboueii Temnepartype, UcCMbl-
TaHuWe [O0/KHO OblTb MPOBEAEHO MpPUM MaKcMMasbHO BO3MOXHOW TemnepaType (Temnepartypa AO/MKHA ObiTb
3aperucTpupoBaHa);

- Ha MNOJIHOCTbK COBGpPaHHOM MOAy/N€e TOMIMBHLIX 3/IEMEHTOB, OTK/IOYEHHOM OT MCTOYHMKA TOMMMBA U
nNpoAyTOM cheLlmnanbHbIM rasom.

PesynbTartbl A0/KHbI COOTBETCTBOBATh:

- KpUTEpPUAM COOTBETCTBUSA, YKa3aHHbIM B [47]]

- TOK YTEUKM He JOo/KeH npesBblwaTh 1 MA, YMHOXEHHOrO Ha OTHOLIEHUE TEeCTOBOr0 HanpshHXeHus K Ha-
NPSXXEHNI0 PasoOMKHYTON uenu. Ecnym 3TO ycnoBue He BbIMOJSIHEHO, AaHHble 06 3TOM A0/KHbI ObITb Npefo-
CTaB/ieHbl CUCTEMHOMY MHTerpatopy. Bce conyTcTByHLWME ONACHOCTU AO/MKHbI ObiTb YCTPAHEHblI CUCTEMHbIM
NHTErpaTopom.

McnbiTaHne Ha AM3NEeKTPUYECKYl MPOYHOCTb MOZY/Eel TONMMBHbIX 3/1IEMEHTOB C HanpsXeHUWeMm Bbllle
1000 B nepemeHHOro toka unn 1500 B MOCTOSSHHOTO TOKa AOJ/DKHO 6biTb BbINMOJIHEHO B COOTBETCTBUM CO Clle-
AYOLWMMN KPpUTEPUAMU:

- ucnbiTaHve cnepyeT NPOBOANTL Npy paboyeit TemnepaTtype U ¢ NPUMEHEHNEM OXNaxAeHus;

- ecnn mMopay/fb TOMJIMBHLIX 3/IEMEHTOB HE MOXET MoAfepxuBaTbcs npu paboueil TemnepaTtype, UCMbI-
TaHMe [O0/HKHO OblTb MPOBEAEHO MpUM MaKCcMMasibHO BO3MOXHOW TemnepaType (Temnepartypa AOo/MKHa ObiTb
3aperucTpupoBaHa);

- MCMblTaHMe AO/DKHO ObiTb BbIMO/IHEHO HA MOJIHOCTbLK COGpPaHHOM MOAy/e TOMMIMBHbIX 3/IEMEHTOB, OT-
K/IIOYEHHOM OT MCTOYHMKA TOMAUBA WM NPOAYTOM ChneuuanbHbIM ras3oM;

- HanpshXeHue npv UCNbiITaHUWM NPUKNaAbIBAT MEXAy TOKOBEAYLWUMN YacTAMU M HETOKOBEAYLLMMN Me-
TanIn4eckuMu vyactamu. icneiTaHne AO/MKHO 6biTb MPOBEAEHO C MOCTOSHHBLIM /INGO C NEPEMEHHbIM Hanpsxe-
HMEM CUHycoMAanbHON hopMbl € YacToTon oT 48 Ao 62 lNu. HanpsaxeHue cnepyeT NOCTENEHHO YBENMUMBATL
[0 3aflaHHOro 3Ha4YeHns n 3aTeM NoAAepXuBaTb He MeHee 5 C.

Pe3ynbTartbl f0/KHbBI COOTBETCTBOBATHL C/AEAYHOLWMM YCOBUAM:

- npo6os mM30nAUMM HeT. TOK yTeUYkn He A0/DKEH npeBbiwatb 1 MA, YMHOXEHHOIo Ha OTHOLWEHMe TecTo-
BOr0 HanpsXeHus K HanpsXXeHU pa3oMKHYTON uenu. Ecnv 3TO yCNOBUE He BbINOJSIHEHO, AaHHble 06 3TOM
[O/DKHbI ObITb MpefocTaB/ieHbl CUCTEMHOMY WHTerpatopy. Bce conyTcTBywLWMe ONacHOCTU AOJ/DKHblI ObITh
YyCTPaHeHbl CUCTEMHbBIM WHTErpaTopoMm.

B 3aBUCMMOCTM OT KOHEYHOro MNPUIOXKEHWS MOXeT NoTpeboBaTbCA WCNbITaHWe ANUTEeNbHOCTbl 60-
nee 5c.

TecToBble HaNpPsXeHns AO/HKHbI COOTBETCTBOBaTh Tabnuue 1.

Ta6nuuya 1— TecToBble HANPSHXKEHNS 4151 UCMbITAHWS HA AN3NEKTPUYECKYHD NMPOYHOCTb

TecToBOe HanpsxeHue ansa nenblTaHni

TecToBOE HanpsxeHWe ANA NPOBEPKK MeXAy 31eKTPUYeCKUMN LensiMmn U OTKPbITbIMU
uenein c 6a3oBoi nsonsaunen n uenei c noBepXHOCTAMU (HenpoBoAAWMe NN
HanpsxeHvne pasoMKHYTON uenw, 3alWNUTHBIM pasfjeneHuem nposoAAUIMe, HO HEe NPUCOEfUHEHHbIE K
KB 3alWMUTHOMY 3a3eMIeHU0)
MepemeHHbI TOK, MOCTOAHHbIW TOK, MepemeHHbIn TOk, CK3, o
MoCTOSAHHbI TOK, KB
CK3, kB KB KB
12 =141 2,25 3,2 50 71
1502 =2,12 3,00 4,2 6,4 91
3n2 =4,24 9,25 74 11,2 158
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OkoHuaHve Tabnuupl 1

TecToBOE HanpsxeHue gns nenblTaHni

TecToBOe HanpsXeHue ANA NpPoBepPKK MeXAY 3N1eKTPUUYECKUMN LensiMU 1N OTKPbITHIMU
ueneii c 6a3oBOil n3onsuunei n yenei c NOBEPXHOCTAMMW (HenpoBoAslW e uUnn
HanpsbkeHue pasoMKHYTOW uenu, 3alNTHLIM pasgeneHnem nposogsAuiMe, HO He NPUCOEANHEHHbIE K
KB 3alWNTHOMY 3a3eMNEHUNIO)
MepeMeHHbIii TOK, MOCTOAHHbLIA TOK, Mepemenuslit Tok, CK3, HoCToRHHbI ToK. KB
CK3, kB KB KB '
672 =8,4 9,75 13,8 17,5 24,8
10n/2 = 14,14 15,75 22,3 34,0 48,1
MpumeuyaHune — Bo Bcem gnanasoHe [AONYCKAETCA UHTEPMONSLMS.

5.10 NcnbiTaHMe Ha nepenag gaB/1eHUsA

VcnelTaHve Ha nepenag AaBfieHUa NpUMeEHAeTCs ANA MoAy/ei TONUBHbIX 9/1EMEHTOB, KOTOPble UMEIOT
OTAe/IbHble KaHasbl AN1A aHoda 1 katoga. Mofynb TON/IUBHbLIX 3/IEMEHTOB A0/IKEH UMETb MaKCUMasibHY Uu
MUHMMasbHYIO paboyyio TemnepaTypy, B 3aBUCMMOCTU OT TOro, Kakas 13 HUx 6onee HebnaronpusaTHa. B aHop-
HOM /IM60 B KATOAHOM KaHase MOoZAynA TON/IMBHbLIX 3/1EMEHTOB COOTBETCTBYHOLW MM ra3oM MOCTEMEHHO cOo3jaloT
[aBreHue, npesblllaee YMHOXEHHbIR Ha 1,3 MakcumanbHO AONYCTUMbIM nepenaf pabouero gasrieHus.
Mocne yero gaBneHve NoAAepPXMUBaOT MOCTOAHHBLIM B TeYeHMe Kak MUHUMYM 1 MuH. Ecnmn ycnosus wucnbl-
TaHMA He MOryT OblTb AOCTUTHYTbI, MOAY/b TOMN/IMBHbLIX 3/1EMEHTOB MOXeT 6biTb UCAbITAH Npu Temnepartype
oKpyXxatliel cpefibl U BblAepXaH B TeYeHne He meHee 1 MUH nNpu faBneHuun, npesbillanliemM Kak MUHUMYM B
1,5 pasa makcumanbHO A0NYCTUMBIA nepenaf paboyero gasneHus.

CKOpPOCTb YTEeYKM BO BpeMs UCMbITaHMA AO0/DKHA 6biTb M3MepeHa (Hanpumep, pacxof4oMepoMm) Henpe-
PbIBHO 160, €CNn 3TO HEBO3MOXHO, A0 W NOC/e BblAEPXMBaHUA NPpY MakCMMasibHO [OMNYCTMMOM nepenage
pabouyero gasrieHuns.

Mocne ucnbiTaHWii B MoAyne TOMN/IMBHbLIX 3/IEMEHTOB He A0/HKHO OblTb pa3pbiBOB, M3/10MOB, OCTaTO4-
HOl pgedhopmaumy unu apyrux usnyecknx nospexgeHuii. CKOpoCTb yTeUukn Mexay aHOAHOW W KaToAHOW
CTOPOHOW He [OJ/IKHa YBeNn4MBaTbCA B pe3y/sibTare 3TOro WUCNbITaHUSA W LO/HKHA HaxoAuTbCcA B npefenax
cneundukaumy npousBoauTeENs ANA AAHHOU TemnepaTypbl UCNbITaHUA. YTeuka, Nocse BblAepXUBaHUsA nog
JaBreHneM, He A0/KHA OTK/IOHATHCA OT NepBOHavasbHbIX pe3ynbTaTtoB 605ee YeM Ha TOYHOCTb M NOBTOPS-
eMOCTb U3MepUTesibHbIX NPUOGOPOB U UCMbITATE/IbHON YCTAHOBKN. [laHHOEe UCMNbITaHWe MOXHO He NPOBOAUTH,
€C/IN U3-3a KOHCTPYKUUU Ha SYelkn He MOXeT NMpuxoanTbea 60Mblwoi nepenaj AaBieHni.

5.11 WcnbiTaHMe Ha yTeuky rasa (MOBTOPHOE)

Mogaynb TONIUBHbLIX 3/IEMEHTOB A0/KEH 6bITb NOBTOPHO UCMbITAH Ha yTeuky 6e3 npegBapuTenbHON nog-
rOTOBKW, HO B TEX XE YC/IOBUAX, KOTOpble yKkasaHbl B 5.3.

CKOpOCTb YTEUKM rasa He A0J/IKHA MPEeBbIWAaTb 3HAYEHWI, yKa3aHHbIX MPOU3BOAUTENEM, WU He A0/KHA
N3MeHUTbCS 6onee yem Ha 10 % OT Ha4yasibHOrO 3HAYEHUs UM Ha 5 cM3/MWUH, B 3aBUCMMOCTM OT TOrO, 4YTO
6onblue.

5.12 WcnblTaHne B HOpMaJibHbIX YC/IOBUSX pPaboTbl (MOBTOPHOE)

WcnbiTaHne B YCNOBUAX HOPMasibHOW paboTbl AOMXHO ObiTb NPOBEAEHO NMOBTOPHO B COOTBETCTBUMU C
TpeboBaHUAMU, U3NOXEHHbIMU B 5.4. 3aperncTtpupoBaHHble W3MEepeHUs AOJ/KHbl Haxog4uTbCA B npegenax
HOMWHabHbLIX OTK/IOHEHWNI B COOTBETCTBUU C TpeboBaHuAMK 5.4.

5.13 lMcnbiTaHWe Ha KOHUEHTPaLMio BOCM/IaMEHSIOWMUXCS BelecTs

JaHHOe ucnbiTaHMe NPUMEHUMO TOJSIbKO ANSl 3aKPbITbIX CUCTEM C pabouyeli TeMnepaTypoli Huxe Temne-
paTypbl CaMOBOCM/IaMEHEHUSI TOPIOYEro rasa U Npu 3TOM UMEKLUX CUCTEMbI NPOAYBKM U BEHTUASAUWUW, Npej-
Has3HauyeHHble AN1s1 NpefoTBpalleHns ob6pa3oBaHus cMmeceli ¢ OrHeonacHbIMY KOHLEHTPaL UMK a30B.

MapameTpbl CUCTEMbI BEHTUMSLUN U NPOAYBKM 3aBUCST OT KOHKPETHbIX XapaKTepucTuK U TpeboBaHuii,
YCTAHOB/IEHHbIX A/ MOAYNS TOM/IMBHbIX 3/IEMEHTOB. DTO WUCMNbiTaHMe NpefHa3HauyeHo ANs onpefeneHus
MaKCMMasibHO KOHLEHTpaLMM ropryYero rasa BHYTPU Kopnyca MOAYNsS NpUu HOPMasbHOM pexume paboTsbl.
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Mogay/sb TON/IMBHbLIX 3/1IEMEHTOB fAO/KEH paboTaTb B HOMMHA/ILHOM Auanas3oHe TemnepaTyp A0 A0CTU-
XEHUS yCNOBWIA TEPMUYECKOTO paBHOBECUS. McnblTaHUs AO/KHbI 6blTb NPOBEAEHbLI NPU aTMocepHOM AaB-
NIEHUN Ha MCMbITaTe/IbHO CTaHUUM U B MecTe, A€ HeT OLWYTUMbIX CKBO3HSKOB. KOXyX MOAyNsl TOM/MBHbIX
3/1EMEHTOB [0/IKEH BEHTM/IMPOBATLCA B HOMUHA/bLHOM pexume (cm. 7.4).

LOonXHbl 6bITb BbINOMTHEHbI YETbIPE U3MEPEHNS HA PACCTOSIHUM OT 30H NPOAYBKU UMW BblGpOCa BEHTUNA-
LMOHHbIX ra3oB, 4TOGblI M3MeEpPEHHAs KOHLEHTpaLuMs ropoyero BewecTBa OTHOCUNAChH CKOpPee K KOHLeHTpauum
B 060/104Ke, @ HE B UCTOYHMKE.

WcnbiTaHne nNpoaoskaT A0 Tex nop, noka B pesyfbTaTe YeTblpex nocnefoBaTesibHbIX U3MEPEHNiA yBe-
NINYeHMe KOHUEHTpauun ropryero rasa He ctaHeT MeHblle, yem 5 % OT cpefHero 3HavyeHUa YeTblpex usme-
PEHWIA.

BpeMeHHOl MHTepBan Mexay M3MepeHusaMu AOoKeH 6biTb He MeHee 30 MUVH.

WcnbiTaHne NpoBOAAT HE MeHee ABYX pas.

WcnbiTaHne cunMTaeTcsi NPONAEHHBIM, €C/IM KOHLEHTpaLusa ropryero rasa cocrabsisieT MeHee 25 % oOT
HUXHEro KOHUEeHTpauuoHHOro npefesia pacnpocTtpaHeHus naameHu. Ecnv koHueHTpaums npesbiwaeT 25 %
OT HMXXHEro KOHLEHTPaLMOHHOIo npegena pacnpocTpaHeHUs naamMmeHun, To NPUMEHAOT NosoxexHns 4.2.8.

5.14 WcnbiTaHne B HewTaTHbIX YCNOBUAX PaboThbl

5.14.1 O6wue TpeboBaHuA

VicnbiTaHMS B HEWITATHbIX YCMOBUAX paboTbl MPOBOAAT 4/19 AEMOHCTpaLMy TOro, YTo HewTaTHbIe yCJlo-
BUs paboTbl, onpegesnieHHble B COOTBETCTBMY C 4.1, HE NMPUBOASAT K MOSABMEHMNIO ONACHOCTU UM NMOBPEXAEHWUNA
3a npegenamu Moayns TOM/IMBHbIX 3/IEMEHTOB. OTW MCNbITAHUA MOTYT MOB/EYL pPaspylleHus, u ux cnegyet
NpoBOANTbL MOC/IE Hepa3pylakwlux UcnbiTaHnii. Takke AONYCTUMO NPOBOAUTbL 3TV UCMbITAHWUA Ha NMoAMOAY-
ne mMofyns TOMNJIMBHbIX 3/1IEMEHTOB A/1 MONYYEHUSA NpefBapuUTeNbHbIX pe3ynbTatoB. [locnenoBaTenbHOCTb
3TUX UCMNbITAHUI MOXET OT/INYaTbLCA ANA pa3HbiX TUNOB MOAYNE TON/IMBHbLIX 3/IEMEHTOB. [laHHbIE NCNbITAHUS
[OJ/DKHbI 6bITb MPOBEAEHbI B NOPSAKE BO3pacTaHWsA ONacHOCTU pa3pylieHus TecTMpyemoro obpasua.

VicnbiTaHMS B HEWITATHbIX YCNOBUAX paboTbl AO/MKHbI GbITb NPOBEAEHbI Ha 060pyA0BaHMK, KOTOPOE MUC-
nonb3yeTcsa AN UCNbITAHUI B HOPMasibHbIX pexumax paboTel. McnbiTaTtenbHas ycTaHOBKa MOXET ObITb MOAM-
mumpoBaHa g5 AOCTUXEHNS NpegnosiaraemblX HeEWTaTHbIX paboyunx ycnoBuii.

Bo Bpems ucnbiTaHWiA B HEWTaTHbIX YC/I0BUAX paboTbl AO/DKHA ObiTb 3achukcnpoBaHa MakcuMasibHas
TemnepaTypa MOBEPXHOCTM UcnbiTyemoro obpasya. Ecnu ata Temnepatypa Bbllle, YEM NOJIyYEHHAS NpU HOp-
MasibHOM pexume paboTbl, ee He06X0AMMO COOOLWMNTL NPON3BOANTEIO KOHEYHOIO NPOAYKTa.

OTka3 MoAyns TONNMBHbIX 3/IEMEHTOB HEe A0/IKEH NpeAcTaBfAaATb ONacHOCTW ANA Nnaeli nnn Bbi3biBaTb
noBpexXxaeHna BHe MOAYNA TOM/IMBHLIX 3/IEMEHTOB, Kak yka3daHo B 5.14.1—5.14.7 ona pas/iInyHbIX HeWTaTHbIX
cuTyaumii. 3awmnTa OT HelwwTaTHbIX YCNOBUI MOXeT 6biTb 06ecrnevyeHa NOCPeACTBOM yNpaBAALWmnX AeicTBUiA
CUCTEMbI 3alnTbl MOAYNSA TOMJIMBHbLIX 3/IEMEHTOB /IGO0 C MOMOLLbID MEXaHW3MOB 3alnTbl, NPefyCMOTPEHHbIX
B KOHEYHOM npoaykTe. B nocnegHem cryyae CUCTEMHOMY WHTerpatopy Ao/hkKHa 6biTb NpefocTaB/ieHa fOKy-
MeHTauusa, npegynpexgjawouias o Heo6xoAUMOCTY Hanmuusa 3awnTbl 1 ee Tune. Ecnu ucnbitatenbHblii obpa-
3el noBpexpaeTca BO BpeMA MUcnbiTaHUi B HELWTATHbIX ycnosuax, 1o cnegywouwme ncnbltaHnUAa OO0/DKHbI ObITb
npoBeAeHbl C UCNONb30BaHNEM APYroro ucnbiTaTenbHOro obpasuya, npoweawero TMNOBoe ucnoiTalme 5.3.

Ecnv mofynb TOMMIMBHBLIX 3/1EMEHTOB OTK/KOYAETCHA U3-3a CHUXEHWUS NPOM3BOAUTENbHOCTU (PYHKLUSA
ynpaB/ieHnUs, He CBsi3aHHas C 6e30MacHOCTbK), TO MCNbITaHWE [O/KHO ObiTb MOBTOPEHO «B 006X0A4» 3TOW
yHKUMK. Heobxoanmo yb6eamnTtbcs, YTO OYHKLMS ynpaB/ieHns, CcBA3aHHasa ¢ 6e30nacHOCTbI0, OCTAHOBMUT MPO-
Lecc A0 BO3HUKHOBEHUS 060N OMACHOWN cuTyauuu.

5.14.2 VcnbiTaHWe Ha TOMJIMBHOE rosiogaHuve

Mpn aTOM MCNbITAHUN MOAYNb TONMUBHBIX 3/IEMEHTOB AO/DKEH paboTarb HA HOMUHANbHOW MOLLHOCTU 1
npyv HOpMasbHbIX pabounx napameTpax A0 LOCTUXEHUS CTalMOHapHOro cocTosHuA. [Ona Toro 4tobbl cnpo-
BOLMPOBaTb PEXUM TOMJIMBHOIO FO/I0AAHUSA, €r0 NOTOK CHUXAKT A0 YPOBHSA, COOTBETCTBYIOLLEr0 Hanxyawemy
cueHapuio, onpefensieMoMy Mpy OUEHKe pucka corsiacHo 4.1. CuctemMa KOHTPONA HanpskeHus wuav gpyrue
CBSi3aHHble C 6€30MacHOCTb DYHKUUU YNpaB/ieHUsS OOJ/DKHbI NoAaTb CUrHaN, npefHasHayeHHbIn ANS MHULK-
MpOBaHNS nepeBoja MOAYNSA TOMJIMBHbIX 3/1€EMEHTOB B 6e30MacHbIi pexum Ao TOro, kak 6yaeT AOCTUIHYTO
onacHoe COCTOsiHuE.

5.14.3 VcnbiTaHne Ha KUCAopoAHOe/OKUCIUTEIbHOE rofiodaHme

Mpn 3TOM MCNbITAHUN MOAY/b TON/IMBHbIX 3/IEMEHTOB A0/DKEH paboTarb HA HOMWHANIbHOW MOLLHOCTU ”
npyv HopMasibHbIX pabouynx napameTpax 40 AOCTMKEHUSA CTalMOHAPHOro COCTosHUA. 11 Toro 4tobbl CNPoBO-
LMpOBaTh PEXUM KUC/IOPOAHOTO/OKUCANTENBHOIO FON0L4aHNA, ero NOTOK CHMXAKT A0 YPOBHSA, COOTBETCTBYHO-

19



FOCT P 56188.2—2023

Lero HauxygLwemy cueHapuio, onpegenseMomMy nponssogutenemMm mMogyns TONJIMBHOTO 3/1eMeHTa Npu oueHke
puckoB. CuctemMa KOHTPONS HanpsXXeHWs WIn Apyrue cBsf3aHHble ¢ 6e30MacHOCTbi0 DYHKUWUWM ynpaB/ieHus
JO/KHbI NOAATb CUrHas, NpefHasHauYeHHbIn 4N MHULMMPOBaHMA nepeBoga MoAynsa TON/MBHbLIX 3/IEMEHTOB B
6e30nacHbIn pexnm 4o Toro, Kak 6yaeT 4OCTUTHYTO OMacHOe COCTOsIHME.

5.14.4 VcnblTaHne Ha KOPOTKOe 3aMblKaHune

Mpn 3TOM MCNbITAHUM MOAY/Ib TOM/IMBHBIX 3/IEMEHTOB [O/KEH paboTarb Ha HOMWHA/IbHONW MOLLHOCTM
M NP HOpMasbHbIX pabouynx napameTpax 40 AOCTUXEHUA CTaLMOHAPHOIO COCTOAHMA. 3arteM [0J/IKHO 6biTb
OCYLLLeCTB/IEHO KOPOTKOE 3aMblkaHne mexgy NCoBbIM U MUHYCOBbIM KOHTakTamu MOy TOM/IMBHBIX 3/ie-
MEHTOB C NOMOLLbI MNOAXOAALWEro AN 60NbWKNX TOKOB Nepeknwyarens ¢ MUHMMabHbIM COMPOTUB/IEHU-
eM W MHAYKTUBHOCTbIO. TOK M HanpskeHne KOPOTKOro 3aMblKaHUsA A0/MKHbl OblTb M3MeEpPeHbl NOAXOAALNMM
ycTpolicTBamu, Hanpumep YCTPOWCTBOM, W3MEpPSAIOLWMM OAHOBPEMEHHO MMMY/bCHbIA TOK U UMNY/bCHOE Ha-
npsxeHve. DTW AaHHble A0/KHbI 6bITb NpefocTaBeHbl CACTEMHOMY MHTErpaTopy BMecTe C OonncaHmeMm Beex
COMYTCTBYHOLNX ONACHOCTEN.

Ecnu npousBoguTens ykasan B cneuudukauumm cneuuanbHble 3aliMTHble Mepbl AN npegoTBpalle-
HMWA ONAaCHOCTW KOPOTKOrO 3amblKaHUs, Hanpumep npegoxpaHuTesib WM aBTOMaTUYecKuin BblkavaTenb (Kak
YyacTb TEXHWYECKOW [OKYMeHTauuu A7 CUCTEMHOro MHTerpartopa), To 3TW 3alWTHble Mepbl A0/IXKHbl ObiTb
MCNOJIb30BaHbl NPU 3TOM WUCMNbITaHUN.

Ecnu cpaboTtanu 3awuTHble Mepbl, UK, ecnn nocse AOCTUXEHNS Makcumyma TeMmneparypa CHusunachb
HWXe JonNyCcTUMON TeMnepaTypbl 3a4eliCTBOBAHHbIX YacTei, TO UCNbITaHNe npekpaLiaoT.

VicnbiTaHne Ha KOPOTKOE 3amMblkaHWe MOXeT 6biTb BbIMOSIHEHO Ha MacwTabupyemoii Mogenu Moayns c
nocrefywLwmM nepecyeToM Ha NOSIHOMAacCLUTabHbIA NPOAYKT.

5.14.5 lVcnbiTaHne Ha OTCyTCTBME/HapylweHne oxXnaxaeHus

[aHHoe ucnbiTaHMe NPOBOAAT Npu paboTe B HOMUHA/bHbIX CTAOWUIN3UPOBAHHbLIX YC/IOBUSAX HA Makcu-
ManbHO AOMYCTUMOI BbIXOAHOM MOLHOCTMW, yKasaHHOW npoussBoguTenem. [ns mMutaumm oTkasa CUCTEMbI
OXNaxeHusa NnoToK TEM/IOHOCUTENS, €C/IN OH OTAENIEH OT OKUCNUTENSA, MTHOBEHHO OocTaHaBnmBaeTcsa. Moaynb
TOM/INBHbIX 3/1IEMEHTOB 3KCNyaTUpyHoT:

- B TeYyeHMe ykasaHHOIo npou3BoguTesiemM ONyCTUMOro nepuofa BpeMeHU Nocse OTK/IYEHUS OXS1ax-
AeHus; nm

- MOAY/lb TOMJ/IMBHbIX 3/1IEMEHTOB OTK/HOYAIT M3-3a CHUXEHUA NPOU3BOAUTENIBHOCTU [0 Tex nop, rnoka
He ByayT AOCTUTHYTbLI paboyne Temnepatypbl MaTepuanoB KOHCTPYKLUW; nan

- 00 Tex nop, noka cBA3aHHas ¢ 6e30MacHOCTbI0 PYHKUMA yNpaBaeHUs MOAY/As TOMMBHOMO 3/1eMeHTa
He Bbl4acT CUrHas, npegHasHayeHHbIn ANA MHALMMPOBaHUA nepeBoja MOAynsA TOMJIMBHbIX 3/1IEMEHTOB B 6e3-
onacHbIli pexum npexge, 4em 6yaeT 4OCTUTHYTO OMacHoe COCTOsIHMeE.

5.14.6 VicnblTaHVWe CUCTEMbI OTCJ/IEXUBAHUSA KPpOCCcoBepa

OTO UcnbiTaHMe NPUMEHNMO TO/IbKO K MOAY/NSAM TOM/IMBHbIX 3/1EMEHTOB, COAepXaliuM CUCTEMY MOHMU-
TOpUHra.

Ecnu kpoccosep mexfy aHOAOM W KaToAOM MNPUBOAMT K BO3HWKHOBEHUIO OMacHOro COCTOAHWUA, OH [0J1-
XXeH NOCTOAHHO OTCNnexunBaTbCA yCTpOI7ICTBOM KOHTPO/1A HanpsAXeHna nnn 3KBUBaneHTHbIM CpeacTBOM, KOTO-
poe nepeBOAMT MOAY/Nb TON/IMBHbLIX 31IEMEHTOB B 6€30MNacHoe COCTOSHME.

WcnelTaHne cnefyeT NpoBOAUTL B HOPMaJsibHbIX YC1oBUAX paboTel. KpoccoBep fo/KeH ObITb CMOAeNu-
poBaH MyTeM yMEHbLUEHUA HanpsXXeHUA KOHTPO/IMPYEMOW AYEWKM HUXE HUXKXHEro nopora OTKAYeHus. Ty
npoueaypy cregyeT NOBTOPUTb, Kak MUHUMYM, C 2 % MPON3BOJIbLHO BblOPAHHbIX KaHa/0B KOHTPONA Hanpsxe-
HUA Adveek.

MpumeyaHunsa

1 370 MOXHO cAenatb, UCMONb3ys AeNUTeNlb HaNpsHKEHUs MeXAY BbIBOLAAMMU HAMNpPsHKEeHUs 3fieMeHTa U BXOAO0M
YCTPOIACTBA KOHTPO/IA HanpshXeHusl. HW3KOBOMbTHLIA Pe3NCTOp AENUTENS HANPsHXKEHUS MOXET OblTb NepeMeHHbIM pesu-
CTOPOM, C MOMOLLbI0 KOTOPOrO HarnpsiXeHne HenpepbIBHO NMOHWKaETCH A0 AOCTUMXKEHUS YCNOBUS OTK/IHOUYEHUS.

2 Ecnn npunoxeHo ype3mMepHoe HanpshkeHue, Hanpumep 13-3a oTka3a CUCTEMbl, B TOMN/IMBHOM 3/IEMEHTE MOXET
BO3HUKHYTb 0OpaTHbIA TOK WM HaYaTbCA 3/1IEKTPOMNZ. 3TO MOXET NPMBECTM K 06pPa30BaHUi0 BOAOPOAA C KUC/IOPOAOM Wt
npeacTaBnsATb OMNacHOCTb.

5.14.7 VicnbiTaHWe Ha LUKINYECKYH 3aMOpPO03KYy/pasMopOo3Ky

[JaHHOoe ucnbiTaHne NPUMEHMMO TOJIBKO K moaynam NMOMT3 ¢ TemnepaTypoil XxpaHeHus uanm akcnaya-
Taumn Huxe 273,15 K

Mocne cTtabunbHOn paboTbl B HOpPMa/nbHOM pexume paboTbl MOAY/b TOM/IMBHbIX 3/IEMEHTOB [0/IKEH
O6bITb OCTAHOBMEH. 3aTeM MOAY/Nb TOMJIMBHbLIX 3/IEMEHTOB 3aMOpaXxuBakwT MpU CaMO HWU3KOM AONYyCTUMOINA
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TemnepaType OKpyxatwlieil cpefbl, ykazaHHOl npou3sBoguTenem. ocne 3amopaxuBaHua 610K pasmopaxu-
BalOT B COOTBETCTBUM CO cneyndukaumeli nponsBoauTesis, Noka ero remneparypa He AOCTUTHET Kak MUHUMYM
283,15 K. 3TOT umMKn 3amopaxusBaHusa/pasmopaxuBaHusa MOBTOPAIT AecATb pa3. ocne aToro npoBoAAT UC-
NbiTaHWE Ha yTeuky rasa.

Bce Temnepatypbl AO/DKHbI NOLAEPXMBATLCA 40 TeX Mnop, rnoka He O6yfeT AOCTUIHYTO Tenj0BOe paBHO-
BECME MeXAy TemnepaTypoi 6atapen v TemnepaTypoi KAMmaTuyeckoin kamepbl. Ecnm BpeMs Bblgepxku (mo-
c/le HacTyn/sieHus TEPMUYECKOTO PaBHOBECKSA) He yKa3aHO NMpou3BoOAUTEsIEM, TO OHO [0/IKHO COCTaBUTb Kak
MUHUMYM 60 MUH.

PekoMeHAyeTCs BbINOSIHUTL MPOMEXYTOUYHOE MCMbITAHWE YTEUKY ra3a, Hanpumep nocse TPpeTbero uukna.

MpumMeyaHne — YTobbl COKPaTUTL BPEMS 3aMOPKMBAHNS/PA3MOPAXMBAHUA C MOAY/ISt TOMSIMBHBIX 3/1EMEH-
TOB MOXHO CHSITb TEM/IOM30/ISILMI0 NPU YC/IOBUM, YTO 3TO HE MOBSIMSIET OTPULIATE/NBHO HA pe3y/bTaTbl UCTIbITaHUS.

6 CTtaHOapTHbIE UCMbITaHUA

6.1 O6wme TpeboBaHUs

CTaHgapTHble UcnbiITaHNSA NPOBOAAT Ha UCMNbITaTeNbHOW yCTaHOBKE, MOAeNupyloLwei npegnonaraemyto
CUCTEMY TOM/IUBHbLIX 3/IEMEHTOB, WM HA CaMO cMCTeME TOMJIMBHbIX 3/1IEMEHTOB C Le/bio onpeaenuTb Tpe-
6yemble pabouune ycnosusa. PekomeHayeTcs NpoOBOAUTbL CTaHA4apTHble TeCTbl B NOPAAKE, ONMMCAHHOM HUXe.

Ecnu ctaHfapTHble UCMNbITAHWS BbINOJIHAKT B COYeTaHWu € NpoLeaypoi nepBoro 3anycka v NoAroToBku,
MOAYNb TON/INBHbLIX 3/IEMEHTOB A0/KEH ObiTb NOAKMNIOYEH K YCTPONCTBY MOATOTOBKA M HAXOAUTLCHA B pabouunx
YCNOBUAX, yKasaHHbIX npoussBoautesnem. B NpoTMBHOM cnyyvyae MOAY/b TOMN/IMBHbIX 3/1EMEHTOB [OJIKEH
6bITb MHTETPUPOBAH B CUCTEMY TOMJIMBHbIX 3/IEMEHTOB WM MMUTaToOp cucTembl. Mpu 3TOM npouegypa 3a-
nycka [o/hkHa OblTb BbINO/IHEHA B COOTBETCTBMM CO creundukauussmm npousBoauTens Ans Toro, 4Tobbl
MOAY/lb TON/IMBHbIX 3/1IEMEHTOB HaxoAuscsa B pabounx ycrioBusAX, kak Toro TpebyoT cTaHAapTHbIe UCMbITaHNA
(cm. 6.2, 6.3).

6.2 VicnbiTaHMe ra3oHenpoHNLAeEMOCTH

McnbiTaHve Ha ra3oHenpoHMLaeMoCcTb NMPOBOAAT HA BCEX MPOU3BEAEHHbIX U34eNnNsX.

WcnbiTaHve Ha ra3oHenpoHMLAaeMOCTb MPOBOAAT C UCMOMb30BaHMEM XWAKOCTHOIO TeyeuckaTensa u B
YCMIOBUAX OKPYXaloleh cpefbl Ha BCeX LWBax, NPUMbIKAHUAX W COEAUHEHUSIX KOMMOHEHTOB, paboTawLuiunx
nog fasneHnemM. He fomxHO o6pa3oBbiBaTbCA Ny3blpbKOB NOJ BO34ENCTBMEM MakcumanbHOro pabouero gas-
NeHusa npu gaHHOn TemnepaType oKpyxatwei cpefbl, onpegeneHHoro B 3.16. Mpu xenaHnn mucnbiTaHue Ha
repMeTMYHOCTb MOXeT 6biTb BbIMNOSIHEHO NpU AaBneHun, B 1,5 pasa npesbillallLeM HOMUHaNbHOe paboyee
JaBneHne A0S faHHOW TemnepaTypbl OKpyXalLen cpeibl.

B kauecTBe anbTepHaTMBbI, KO BCEMY MOAY/H0 TOMN/IMBHbLIX 3/1EMEHTOB MOXET 6blTb NPUMEHEHO UCMbITA-
HMe Ha yTeuky rasos, onucaHHoe B 5.3.

6.3 lVcnblTaHUe OU3TEKTPUKOB

WcnbiTaHna QW3NekTpUKoB criefyeT NMPOBOAWTL Ha BCEX MPOU3BEAEHHbIX U3AENUAX W yXe nocfne ux
c6opku.

McnbiTaHns AWMINEKTPUKOB AO0/DKHbI ObiTb BbINO/IHEHbLI COrnacHo 5.9, ¢ NPOAO/MKNTENBHOCTLIO MCMbITA-
HUA 1 c 1 Npu TemnepaTtype okpyxalLlen cpesbl.

7 MapknpoBKa N UHCTPYKLUN

7.1 3aBopgckasa Tabsunuka

3aBoackaa Tabnuyka fO/mKHA KPenuTbCA K MOLYI0 TOMAUBHBIX 3/1IEMEHTOB M OblTb HEeCbeMHoli. Map-
KMpOBKa Ha 3aBOACKON Tabnuyke fosmkHa ObiTb pa3bopunBoil U CTOWKOW K XMMUYECKOW KOPPO3WK, HarpeBy K
YC/IOBUSIM OKpYXatlLei cpefbl.

MapKkupoBka 3aBOACKON Tab/nyky AOMKHA BKIYATb, NO KpaiHei mepe, creAylowyo MHopMauuio:

a) HaumMeHoBaHVe NpPoOU3BOAMTENSA WM €ro 3aperucTpupoBaHHbIil TOBAPHbIN 3Hak;

b) o603HayeHue mogenu;
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C) paTy Wau cepuiiHblii HOMEpP, OTpaXawLwWmnii AaTy M3roToB/IEHNS.
7.2 MapkupoBka

Ecnu coeAuHeHna MOryT 6bITb nepenyTaHbl U 3TO NpuBeAeT K He6e3onacHoW cuTyauuu, OHU AOMXKHbI
6bITb NpOMapkMpoBaHbl. [Jo/mkHa ObiTb YkazaHa NOMNSAPHOCTb 3/IEKTPUYECKUX COeAUHEHUI 1 TOYKM NOoAKNYe-
HUSA 3a3eMsieHns (ecnm NPUMEHNMO).

7.3 TMpegynpexjatowme Hagnmcu

CnepyeT ucnonb3oBaTh cnegywuwue npegynpexapanwmne Hagnmcu (eCAm OHU NPUMEHUMbI):

- ONacHOCTb yAapa TOKOM;

- BblCOKas Temnepartypa;

- TOpHOYUNA ras Uam XnAKocCTb;

- BbICOKOE [aBJ/IEHUE;

- NOXapoonacHo;

- B3pPbIBOOMNACHO;

- arpeccuBHas cpepga;

- TOKCMYHasa cpega.

Ecnu moxeTt BO3HUKHYTb BbICOKO€ HanpsXxeHue, Ha MoAy/ib TOMNJ/INBHbIX 3/IEMEHTOB AO0J1XHa ObITb Ha-
KneeHa 3TMKeTka «BHUMaHMe BbICOKOE HaMpshKeHues.

7.4 [JokymeHTauuA

7.4.1 O6wwe TpeboBaHUA

WHdopmaumsa, Heobxoanumasn A5 MHTerpauumn, ycTaHOBKM, aKcnsyaTaumm u 06CnyXmBaHus Moayns To-
MANBHbLIX 3/1IEMEHTOB, A0J/KHa ObITb NpefocTasB/ieHa B BUAE YyepTexel, cxem, guarpamm, Tabsanl, 1 MHCTPYK-
LA,

M3rotoBuTeNnb MOAyNs TOMNMBHbLIX 3N1E€MEHTOB AO/KEH o06ecneynTb, 4TOGbl TexHuyeckas AOKyMeHTa-
uusa, ykasaHHas B 7.4, npefocTaB/isfiacb C KaXAblM MOAY/IEM TOMJIMBHbIX 3/IEMEHTOB (eC/In UHOE He cornaco-
BaHO MeXAy CUCTEMHbIM MHTErpaTopoM W NPoM3BOAUTENIEM MOAYNS TONNBHbLIX 3/1IEMEHTOB).

[nAa ccblNkM Ha BblleyKa3aHHble JOKYyMeHTbl MPOu3BOANTENb MOAYNSA TOM/MBHbLIX 3N1E€MEHTOB AO/IKEH
BblGOpaTb OAMH U3 CreayloLWwmnx Cnoco60B:

- B K&XJAOM U3 BbllleyKka3aHHbIX AOKYMEHTOB A0/KHa OblTb MepeKkpecTHas CCblflka Ha HOMepa ApYrux
[OKYMEHTOB; Wn

- BCe [OKyMeHTbl fO/DKHbl OblTb MEpeyncrieHbl ¢ ykazaHMeM HOMEPOB W Ha3BaHWA B CNUCKe yepTexel
NN NOKYMEHTOB.

MepBbli MeTOA cnedyeT MCNONb30BaTbh TOMIbKO B TOM C/ilyyae, ec/im AOKYMeHTauua cocTouT us Hebosb-
LWOro KonmyecTsa AOKYMEHTOB (Hanpumep, MeHee NATH).

CUCTEMHOMY MHTerpatopy Ao/XHa ObiTb NpegocTaB/ieHa cnegylwas AOoNoNHMTeNbHas MHopMauns:

a) obwas cTparerns 6e3onacHoCTU B COOTBETCTBUM C 4.1;

b) TMN TONNAMBAa W OKUCNIUTENSA, [ONYCTUMbIE BUAblI TON/IMBA U OKUCANTENS (COCTaB rasa, YucrtoTa U T. 4.);

C) JaBneHue nojayun ropryero n okmcnuTens (MMHUManbHOE W MakKChMasbHOoe);

d) pacxog TonsvBa W OKUCAUTENSA NPU HOMWHANbHON Y MakCumMasnbHOW MOLHOCTH;

€) MakcumanbHas CKOpOCTb yTeuyku Tonauea, cM. 5.3.2 wam 5.3.3;

f) ponycTtumas TemnepaTtypa nofaBaemMoro TOMJnBa U OKUC/NTENS;

4) MakcumarnbHas TemnepaTypa BbIX/I0MHbIX ra30B;

h) TunnyHble BLIGPOCHI;

i) AManasoH BAaXHOCTW M TemnepaTypbl OKpYXatolei cpefbl Npu 3Kcnayatauun u XxpaHeHuw;

j) Anana3oH BbICOT.

MpnmeyaHne — BbixogHas MOLWHOCTb 3aBUCUT OT HauiMuusa okucnutens. MNpu pa60Te Ha GO/bLLOW BbICOTE
MOXET CHU3NUTbCA NPON3BOAUNTESIbHOCTb;

k) monycTumblie yaapHble 1 BUOPaLUOHHbIE HArpys3Ku;

) HopMmanbHasa paboyas Temnepartypa Moayns;

T) MakcumasibHas TemnepaTtypa NoBEpPXHOCTH;

n) BMA OX/1aguTens;

0) 3afiaHHas TemnepaTypa oxnajuTens Ha BXofe W BbiXoAe;
p) Avanas3oH AaB/IEHUI U pacxofoB oxXNnaauTens;
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q) TUM W XapakTepPUCTUKN YCTPOWNCTB 3awuTbl OT Neperpy3ku no Toky/neperpyske Mo HanpsXeHuw/mno-
HUXEHHOMY HanpsHKeHW U APYTnX YCTPONCTB 3alinThl;

r) TpeboBaHMs K MHTEHCMBHOCTW MPOAYBKU W BEHTUAALUN;

S) pasmepsl;

t) Bec;

1) HOMWHAsNbHbIE 3NEKTPUYECKNE XapaKTepPUCTUKN (HOMUHANbHOE Hanps)KeHne, HOMUHasbHbI TOK, HO-
MUHasIbHast MOWHOCTb, HaNpsHXXeHNe Pa3oMKHYTOM Lenu, Hanps>xeHne npu HOMWHAa/IbHOM TOKeE);

V) MakcumanbHas anekTpuyeckas neperpyska;

w) BcrnomoraTtesibHas nogadva nNuTaHua (Hanpumep, HanpsxeHue, yacToTa, MOLWHOCTL);

X) KOHEYHble MPOAYKThl, A1 KOTOPbIX NpefHa3Ha4YeH 3TOT KOMMOHEHT;

y) MecTa nogknw4yeHusa 3asemneHus (eciv NnpuMeHumo);

Z) VHdopMauusa o npouegypax no OKOHYaHUN CPOKa CIyXObl;

aa) MHgopmaunsa 0 CTOMKOCTU K OTHK WU TOPEHUD MCNOJIb3YyEMbIX MaTepuasnos.

Cnepyet yuntbiBaTb HOpMaTuBHbIe TpeboBaHMA No nepepaboTke W yTunansayuu.

7.4.2 PyKOBOACTBO MO YCTaHOBKe

B pykoBOACTBE MO yCTAHOBKE [O0/IKHO ObiTb YETKOE W UcyeprnbiBalLW,ee ONuUcaHue ycTaHOBKM W MOH-
Taxa, 3/1eKTPUYECcKOro NOAKAIYEHNS, NOAKNIOYEHNS TONINBA, MOLKIOYEHUA OKUCNUTENA U MOAKIOYEHUSA K
cucteme oxnaxaeHusa (ecnv npuMeHseTcs) Moaynsa TON/IMBHBLIX 3/IEMEHTOB.

VIHCTPYKLMS NO yCTaHOBKE [0/IXKHA 0XBaTblBaThb:

- NOrpy304HO-pa3rpy3oyHblie paboTbl, TPAHCNOPTUPOBKY U XpaHeHUe;

- NOATrOTOBKY;

- NMPOCTPAHCTBEHHOE pPacnosioXeHne (BEPXHAS/HUXHASA CTOpOHa U T. 4.);

- cnocob kpenneHua moayns;

- cnocob nogknyeHus Tpy6 ANnsa rasa u oxnagutens;

- cnocob6 MoAKIHYEHUS INEKTPUYECKON IMHUN N AaTYNKOB;

- obuwure npumeyaHnsa n 3anpeLieHHble AeCTBUS;

- 0630pHbIe guarpammbl (610K-CXeMbl), rae 3T0O HEO6X0ANMO;

- NpUHUMNNANbHbIE CXEMBI.

7.4.3 Cxema yCTaHOBKU

7.4.3.1 O6uwwue Tpe6oBaHMS

Cxema yCTaHOBKM JO/DKHA cofepXaTb BCIO MHGIOpMaLM0, HEO6X0AMMYIO ANA NpefBapuTenbHbiX paboT
Nno HacTpolke MOAYNA TONMUBHbIX 3/1IEMEHTOB. B C/IOXHBLIX Ciyyasax MoOXeT noTpeboBaTbCsa OTcCblinaTb K c60-
POYHbIM YepTexam A58 NosydyeHnss nogpo6Hol nHopmaymu.

JomkHbl 6bITb YETKO yKa3aHbl PEKOMEHAYEMbIE MOMOXEHUA M TUMNbl MOABOASALLEA apmaTypbl, kabenei,
WwnaHros, Tpy6 un apyroii 06BA3KM, KOTOpas A0/HKHA ObiTb YyCTAaHOB/IEHA Ha MecTe.

JomkHbl ObITb NpeacTaBieHbl pekoMeHgauum no Bbl6opy TMna, napamMeTpoB, HOMUHAIbHbIX XapakTepu-
CTUK N yCTAHOBKE BCEX MpefyCMOTPEHHbIX 3alUTHbIX YCTPOCTB.

LOoNXHbl 6bITb NOAPOGHO ONMcCaHbl pa3Mep, TMN U Ha3HayeHne NPOBOAKM, NATPYOKOB MU COefUHEHW
Mexay mMoaynem TOMAMBHbIX 3/1IEMEHTOB U CBA3aHHbIM 060pyAOBaHMEM, KOTOpoe npefocTaBnseTcs Mnonb30-
Barenem.

Mpn Heo6X0AUMMOCTM CXema AO0JDKHA BKNYaTb B cebs ykasaHusa, rage Heob6xoaMmo npegycmoTpeTb [0-
CTyn ANA CHATUA WU 06CYXUBAHUA MOALYNSA TOMN/IMBHbLIX 3/IEMEHTOB.

Kpome Toro Tam, rge ato Heo6xoAuMO, Ao/HKHA ObITb NpefocTaB/ieHa cxema unan Tabnuua coeguHeHNi.
Takasa cxema wam Tabnuua f0NXHA faBaTb NOMHYH MHGOpMaLnio 060 BCEX BHELIHUX MOLKOYEHUAX.

7.4.3.2 Bnok-cxema u (pyHKLMOHaNbHasA cxema

Tam, rge Heo6xoaMmMo obecneynTb NMOHMMAaHWE NMPUHLUNOB paboTbl, AO/KHA OGbITb NpeacTaBneHa 610k-
cxema. brok-cxema B 06LWMX YepTax NokasbiBaeT MOAY/1b TOM/IMBHbIX 3/1IEMEHTOB BMECTe C ero yHKLMOHa b-
HbIMW B3aumocBsa3simu (Heobs3aTeslbHO BCeEMU).

dyHKUMOHANbHbIE CXEMbI MOTYT MCMNOMb30BaThLCA KaK YacTb WM AONOJSIHEHNE 6/10K-CXEMBbI.

7.4.3.3 lpuHUMnNnanbHaa cxema

Tam, rae 6/10K-CXxema HeLOCTaTOYHO AeTanin3npyeT a1eMeHTbl MOAYNSA TON/IMBHbLIX 3/IEMEHTOB, AO/DKHbI
6bITb MpefocTaB/ieHbl NOAPOGHbIE CXeMbl. Ha HUX [OMKHbI ObITb NOKa3aHbl CXEMbl MOAY/S TONJ/IMBHbLIX 3/e-
MEHTOB W CBA3@HHOI0 ¢ HUM 06opyaoBaHnsA. [oMmkHbl 6bITb MCNO/b30BaHbl rpatuyeckne cMMBOJIbI, Nepeyvnc-
neHHble BTOCT P M3K 60617-DB-12M. OcTa/ibHble CUMBOJIbl AOJIXKHbI OblITb OTAE/ILHO MOKa3aHbl U ONMCaHbI
Ha cxemax WIW CONpOBOAMTENbHBLIX AOKyMeHTax. CMMBO/IbI U 0603HAYEHUA KOMMOHEHTOB U YCTPOICTB BO
BCEX AOKYMEHTaX M Ha MoAysie TON/IMBHbIX 3/IEMEHTOB AO/KHblI COBMaAaTh.
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Mpu Heo6X0AMMOCTM fO/KHA GbiTb NpeAcTaB/ieHa CXemMa KOHTaKTOB, pa3beMOB U APYrUx cpeacTs Ans
COeAUHEHMNA C UHTepdeiicamun. 4NA ynpoweHns ata CXema MOXET MCMN0/b30BaTbCA BMECTe C NpUHUMNManb-
HbIMWU cxeMamu. [laHHas cxema AOJKHA COAEepXaTb CChbIIKA Ha NOAPOGHYI0 MPUHLMNMNANBHY CXEMY KaX[0oro
nokasaHHoOro 610ka.

Llenn gomkHbl 6bITb NOKa3aHbl TakMuM 06pa3oM, YToObl 06M1EerYnTb NOHUMaHne nx PYHKUMK, a Takke KX
TexHu4yeckoe o6cnyxumBaHme. XapakTepuUCTUKN, OTHOCALMECS K PYHKLMAM YCTPOACTB U KOMMOHEHTOB ynpas-
NEeHUs, KOTOpble He OYEBUAHLI U3 UX CUMBOJILHOTO NpPeAcTaBNeHUA, AO/KHbI 6biTb BK/IIOYEHbI B CXEMbI PAAOM
C CUMBOJIOM WM yKa3aHbl B CHOCKE.

7.4.4 PykoBOACTBO MO aKcnayarayuu

TexHnuyeckass AOKYMeHTauuss AO0/HKHa cojepXaTb PYKOBOACTBO MO 3KcnayaTauuu, AeTanusupylowee
Hag/exalmne npoueaypbl HaCTPOWKM WM 3KcnayaTauum Moayns TOMNUBHbLIX 3sieMeHToB. Ocoboe BHMMaHWe
B 3TOW OOKyMeEHTauun AO/MKHO ObiTb yAeneHO TOMY, YTOObl CBSi3aHHble C 6€30MacHOCTb0 PYHKUMU MoAayns
TOM/INBHbIX 3/IEMEHTOB He Obl/IN HapYLWeHbl NPU UHTerpauum UM ns-3a HeENPaBU/IbHOTO UCMNOMb30BAHUS.

Ecnu pa6ota MoAynsi TONJIMBHbIX 3/IEMEHTOB MOXET ObiTb 3anporpamMupoBaHa, Ao/hkKHa 6biTb Npefo-
cTaB/ieHa noApobHas MHopMauus o MeTogax MporpaMMupoBaHus, Heobxogumom 060pyAoBaHMKM U NpO-
BepKe nporpammbl (Npu Heo6xoamMocTK). Ecnu Takaa nporpamMmmumpyemasi yHKLMS AOMXKHA BbINOMHATLCA Kak
hyHKLMA, OTHOCALWascsa kK 6e30nacHOCT, TO B PYKOBOACTBO MO 3KCA/yaTauuu AO/HKHA BXO4UTb BCS HEOOGXO-
Anmas nHdopmaumns:

- npoueaypa 3anycka v akcnayatauum;

- nocnefoBaTeNbHOCTb Onepauuii;

- YacToTa NpOBEPOK;

- npoueaypbl HOpManbHOrO U aBapuHOTO OCTaHOBA,

- NOPSAO0K XpaHEHUsSI U MOATOTOBKY;

- 06WMe NpumeyaHnsa n 3anpeleHHble AeCTBUSA;

- MHhopmMauns 0 COCTOSIHUM OKpyXaloLwei cpeabl (Hanpumep, AnanasoHbl paboynx TemnepaTyp OKpy-
Xawluiein cpefbl, YpOBHU WyMa 1 Bubpayum, atmocepHoe 3arpsasHeHne), rae NnpuMeHnmo;

- OrpaHMyYyeHHas 3alWUTHbLIMW MepaMu MakCcumasbHasi CKOPOCTb YTeYku rasa BO Bpemsi paboTbl (cMm.
4.2.6.2).

7.4.5 PykoBOACTBO MO TEXOH6CNYXUBaAHUIO

TexHnuyeckas AOKyMeHTauust AOoJXHa CoAepXaTb PYKOBOACTBO MO TEXHUYECKOMY 06CNYXUBAHUI C NOA-
POGHLIM OMNMMCAHWEM AO/KHbIX MPOLEAYP W UHTEPBAIOB PEryIMPOBKW, 06CAYXMUBAHUS, NPOUIAKTUYECKOrO
ocMoTpa 1 peMoHTa. B faHHOEe pyKOBOACTBO A0/DKHbI BXOAUTb PEKOMeHAauun no BeAeHU0 3anuceil 0 TeXHU-
yeckom/cepBUCHOM 06CnyXuBaHun. Ecnu npeaycMoTpeHbl MeTOAbl MPOBEPKM NPaBUIbHOCTU paboThl (Hanpu-
Mep, NporpaMmbl TECTMPOBAHMS NPOrpaMMHOro o6ecneyeHuns), NCNonb3oBaHNe 3TUX METOAOB AO/HKHO ObIThb
noapo6HO onucaxo.

M3rotoBuTENbL MOAYNSA TOMN/IMBHBLIX 3/IEMEHTOB AO/DKEH AaTb Hajgjexawue UHCTPYKLUM MO yTuamnsauyum
n nepepaboTke getaneil 1 KOMNOHEHTOB.

7.4.6 CnncoOK KOMIMOHEHTOB

CnMcoK KOMMNOHEHTOB AOJ/KEH BK/IYATb, KaKk MUHUMYM, MHOpMaLuo, HeobxoauMy ANs 3akasa 3a-
NacHbIX MW CMEHHbIX YacTeli (Hanpumep, KOMMOHEHTOB, YCTPOMCTB, NPOrPaMMHOro o6ecneyeHuns, ucnoiTa-
TenbHOro o6opyaoBaHNsA, TEXHUYECKOW AOKYMeHTalumnn), KoTopble TpebytoTcsa A5 HOpMasnibHO paboTkl U Npo-
hMNakTMYeckoro uam Tekywero TexobCnyXmBaHus, BKIOYas Te, KOTOpble NOMb30BaTeN0 MOAYNSA TOMNMBHbIX
3N1EMEHTOB PEKOMEHAYETCA XpaHUTbL B 3anace.

B cnnucke KOMNOHEHTOB A8 KaXAOro 3/ieMeHTa AO/KHbI OblTb YKa3aHbl:

- yC/oBHOe 0603HaYeHne, NCNonb3yeMoe B LOKYMEHTaUMNK;

- ero TunoBoe o603HaYeHue;

- ero obumne xapakTepucTukn, ecnm NPMMeHNMO.
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MpunoxeHne A
(o6s3aTenbHoOE)

BaXHble onacHOCTW, OonacHble cutyaumnm m co6bITuA

B Tabnuue Al nprBefeHbl BaxHble OMAcHOCTU, OMACHbIE CUTYaLWKU U COGbITUS, pacCcMaTpUBaeMble B HACTOSILLEM
cTaHfjapTe, BMeCTe C COOTBETCTBYIOLMMI NyHKTamu. B Tabnuue Al Taioke ykasaHbl ONacHOCTY, KOTopble He paccmaTpu-
Ba/IMCb B HACTOsILLEM CTaHjapTe.

Ta6nuuya Al — TunnyHble onacHble cuTyaumm 1 cobbITUs
BaxkHble onacHOCTU, onacHble cuTyauun 1 cobbITust MyHKT

MexaHuyeckne onacHocTu:
dopma (ocTpble Kpasi, 30Hbl 3alEMIEHNS], LLEPOXOBATLIE NOBEPXHOCTN) —
OTHOCUTENbHOE MECTONO/IOXEHNEe (ONacHOCTb CNoTblKaHUsi/aBapun) —

Macca 1 yCTouMBOCTb (MOTEHLMa/IbHAs 3HEPrUst 3/1IEMEHTOB, KOTOpbIe MOTYT ABUraThCsl MOf

OeiCTBUEM CWJ/Ibl TSHXKECTN) 42
Macca u ckopocCTb (KMHEeTMYECKass 3Heprust 3/IEMEHTOB B yNpaBisieMOM WU Heynpas/isgseMoM 4.2
OBWKEHNN) )
HecooTBeTCTB/E MEXaHU4YeCKol MPOYHOCTM (Henogobatowmii matepyan uim opma) 4.2
XngkocTb nop fasneHvem (M36bITOYHOE AaBEHNE, BbIOPOC XUAKOCTEN Mof AaBEHNEM, 42 54
Bakyym) ’
dnekKTpuyeckne onacHocTu:
KoHTakT ntogeli ¢ yactamu nog HanpshkeHvem (MPsiMOi KOHTaKT) 4.2.8
KoHTakT ntogeli ¢ yactaMun, kotopble 0Ka3annCh MOA HAMPSHXXEHMEM B HELUTATHbIX yC/OBUAX (He- 4210 4212
NPAMOIN KOHTaKT) ’
JOCTYNHOCTb YacTel Nog, BbICOKMM HanpshXeHnem 4.2.11,59
nekTpocTtaTnyeckue sABneHus 427,428
ONEeKTpOMarHuTHble ABJIeHNs 4.2.8
Tennosble/xnumuyeckne 3ghdhekTbl OT KOPOTKMX 3aMblKaHWi, Neperpy3ok 4.2.8
PacnnaBneHue vacteii —
CornacoBaHue (Hanpumep, C KOHKPETHOW 31EKTPUYECKON CeTbi) 4.2.8
MpuMeHeHNe HECOBMECTUMbIX MaTepPnasioB (3NEKTPOSIMTUYECKAS KOPPO3Us) 421
HenpaBunbHble coegnHeHns 4.2.7
MoBeaeHVe NOAKIOYEHHON 31EKTPOCETU —
HakonneHHasa anektpuyeckas sHeprus 4.2.8
TepmMmuyeckune onacHoCTU:
KoHTakT ntogeli ¢ NOBEPXHOCTAMY NpY 3KCTPEMA/IBHO BbICOKMX TEMMepaTypax 5141
BbIGpOC BbiCOKOTEMMEPATYPHbIX XUAKOCTEN —
TepmMmuyeckasi ycTasnocTb —
MeperpeB 060pyA0BaHMs, Bbi3biBaloLWWii He6e30nacHyo paboTy 4.2.8
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MpoponxeHne Tabnuubl A. 1

BaxHble onacHOCTW, onacHble cutyaumm 1 cob6bITUSA

OnacHocTy, co3faBaemMble MaTepuasiaMmi 1 BelecTBamu:

OnacHOCTb OT KOHTaKTa WK BAbIXaHUS BPEeAHbIX XUAKOCTEN, ra3os, TyMaHa, AbiMa v Nblin
OnacHocTb noXapa Wim B3pbiBa 13-3a YTEUKM JIETKOBOCNIAMEHSIOLLMXCS BELLECTB
OnacHocTb noXapa Win B3pblBa M3-3a BHYTPEHHENO CKOMJIEHUSI rOptoYeil cMecu
Moxap M3-3a roproumnx BELLECTB (KMAKOCTU, rasbl, TBEpAble BELLECTBA)

OnacHOCTb 13-3a HEMnoJIHOro CrOpaHI/Iﬂ/OKVICJ'IEHI/Iﬂ n3-3a HenpaBW/1bHOINo coCtaBa CMeCKU Tonsimea
N BO3ayXa

OnacHOoCTb, CBA3aHHasa C BellecTBaMu, BO3HUKaOLWMMN B pesysbrare CrOpaHVIFI/OKVICI'IeHVIFI
Tonnmea/ BO34yxa

OnacHble cMTyauuy, Bbi3BaHHbIE M3HOCOM MaTtepuasna (Hanpumep, KOppo3Weit) Ui HaKoneHNEM
OT/IOXEHUI (Hanprmep, KOKCOBaHMe)

BelecTtBa, Bbi3blBaOLLME 3arps3HEHNe
Yayuibe
AKTVBHble MaTepuansl (MMPOIOPHLIE)
OnacHoCTW, CBA3aHHbIE C HEUCMPaBHOCTAMU:

He6e3onacHasi paboTa u3-3a C60EB UM HECOOTBETCTBUS NMPOrPaMMHOIO 06ECNeyeHnst UM J1oru-
kv ynpaBneHust

Heb6e3onacHas pa60Ta n3-3a OTKa3oB uenun ynpasneHna Win KOMMNOHEHTOB 3aLU,I/ITbI/6630I'IaCHO-
CTn

He6e3onacHas paboTa 13-3a OTK/UEHUSI 3/IEKTPOIHEPT UM
OnacHOCTY, CBA3aHHbIE C NPEHEGPEXEHNEM NMPUHLMMNAMK 3PFrOHOMMKIA

OnacHoCTV U13-3a HeHag/iexalleli KOHCTPYKLWK, pacnosiokeHNs Ui MapKUPOBKM OPraHoB Py4YHO-
ro yrnpaesieHus

OnacHOCTY, CBA3aHHbIE C HEHAAEXALLEN KOHCTPYKUME WM HENPaBWSIbHBIM PaCMoNoXEHNEM
YCTPOICTB BU3YasTbHOW MHAMKALMU U NPeaynpexaatoLimx 3HakoB

LLiym
Bubpaums
OnacHOCTY, BbI3BaHHbIE HEMpPaBW/bHLIM BMELLATE/ILCTBOM YesloBeKa:
OnacHOCTU 13-3a HENpaBW/IbLHONW aKcnayaTauum
OnacHOCTV 13-3a OWNBOK NPW U3roTOBMIEHNM / MOAFOHKE / yCTaHOBKe
OnacHoCTY 13-3a oWnBOK Npu 06CAYXMBaAHWN
BaHpanmam
MpeaBnaeHHOe HenpasBuibHOE NCNoSIb30BaHue:
MpeaBnayMoe HenpasuIbHOE MCNOMb30BaHNMe WK IKCTyaTaums
OnacHOCTW OKpyxatoLLeii cpeapi:
Heb6e3onacHas paboTa B 3KCTpeMasibHO XapKUX/X0N04HbIX cpefdax

Joxab, HaBogHeHne
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OkoHuyaHve Tabnuupl A. 1

BaxHble onacHOCTK, onacHble cuTyaLlum u cobbITus

Betep
3emnerpsaceHue
Moxap
Obim
CHer, nepg
ATaka napasuToB
3arpsasHeHue:
Bosayxa
Bogpl

MNouBbl
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MyHKT

4.2.8
4.2.8
4.2.8
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MpunoxeHve B
(o6sa3aTenibHoOe)

JononHntenbHasi HoOpMaLUus Mo NPOBEAEHUIO U OLEHKE UCMNbITaHUN

B.1 OueHKa CKOPOCTU YTEUKU NPU UCMNbITAHUN C ra3omM, OT/INYHbIM OT pa6oqer0 rasa

B.1.1 O6wwne TpeboBaHUA

Ecnn npowssoguTens Moaysist TON/IMBHBIX 3/1EMEHTOB NPOBOAWT UCMbITAHWE Ha yTeukKy rasa He ¢ paboymm rasom, To
CKOPOCTb yTeukn paboyero rasa [o/mkHa OLEeHVBaTLCA MO0 CKOPOCTU YTEUKM KOHTPOJILHOTO rasa.

3BECTHO, YTO CKOPOCTb YTEUKW XWUAKOCTEW M1 ra3oB 06paTHO NMPOMNopLYOHasibHa KBaApaTHOMY KOPHIO U3 NIOTHOCTU
[81]. To ecTb

CKOPOCTb YTEUKM MPONnopLyoHasibHa (B.1)

rae p— naoTHOCTb.

[oCKOMbKY p HaXo4UTCA B 3HAMeHaTesne, 419 NAOTHbIX ra3oB CKOPOCTb YTEeUkN Mana, a ANns NerkMx ra3oB CKopocTb
yTeukn Bbicoka. OTcroga crefyeT, UTO CKOPOCTb YTEUKM JIETKOro rasa, Hanpumep Bo4opoAa, 6ydeT Bbille, YeM 60siee Tsxe-
11010 rasa, Hanpumep BO34yxa, NMOCKOJIbKY BOAOPOA, MMeeT ropasfo MeHbLUy M/1I0THOCTb, Yem Bo3ayXx. IMpu Temnepartype
273,15 K un gaBneHun 101,3 klMa naoTHOCTb Bo3ayxa 1,293 kr/m3 a nnotHocTb Bogopoaa 0,090 kr/m3.

TOYHO Tak e 06beMHass CKOpPOCTb YyTeukM 06paTHO NponopuMoHasibHa abconTHol BszkocTn (cm. FOCT ISO
10619-1). To ecTb

CKOPOCTb YTEUKM NPONOopLMOHasIbHA i (B-2)

rae p— abcontoTHast BA3KOCTb.

ABCO/IOTHas! BA3KOCTb TaKXkKe HA3blBAETCS ANHAMMUYECKON BS3KOCTbIO.

JTO ypaBHEHME 03HAYAET, YTO yTeuka BA3KMX Fa30B MeEHbLUE, YEM Fa30B C HM3KOW BA3KOCTLID. Hanpumep, BA3KOCTb
BO3AyXa Bbllle, YeM BSA3KOCTb BOAOPOAA, M NO 3TOW MpuyMHe yTeuka BogopoAa 60sblue Npu TEX Xe TemnepaTtype v AaB-
neHun.

UTo6bI BbISICHUTb, Kakoli cnocob syylle noaxoauT ANsi KOHKPETHON CUCTEMBI, C/IELYET NPOBECTU SKCNEPUMEHT.

Ecnn 3HaTb OTHOLLEHNE R CKOPOCTM YTEUKM TONIMBHOTO rasa K CKOPOCTU YTEUKM KOHTPOJIbHOTO rasa, MOXHO OLEHM-
BaTb CKOPOCTb YTEYKN paboyero rasa, eciv U3MepuTb CKOPOCTb YTEUKN KOHTPOSIbHOTO rasa. To ecTb

CKOPOCTb YTEeUKM TOMIMBHOTO rasa (B.3)
CKOPOCTb YTEUKN KOHTPO/LHOTO rasa

B.1.2 PacuyeT R no ypaBHeHuto (B.1)

M3 ypaBHeHus (B.1) CKOpPOCTb YTEUKM ra3soB 0O6paTHO MPOMNopLMOHasibHa KBaApPaTHOMY KOPHIO M3 WX MIOTHOCTW.
Takum obpasom, nofctasnsas ypasHeHuve (B.1) B ypaBHeHue (B.3), /*aBnsieTca KBagpaTHbIM KOPHEM 13 OTHOLLEHUS obpart-
HbIX NIOTHOCTE TON/IMBHOTO M KOHTPO/IbHOTO ra3oB. Kpome TOoro, MOCKOsIbKY yAe/bHbIi BEC — 3TO OTHOLUEHWE M/I0THOCTU
rasa K M10THOCTV BO3dyxa, R uMeeT cnefyowmin Bug;

ro -
rR= YBTI

(YBKM (B-4)

rae YBTI — yaenbHblid BEC TOM/IMBHONO rasa;
YBKIN — ypaenbHblli BEC KOHTPO/ILHOTO rasa.
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3TO MOXHO YNPOCTUThL [0

| YBK

R= yBTT]"

(B-5)

Taknum 06pa30M, €C/n TOM/IMBHbIN ra3 nerye KOHTPO/ILHOIO rasa, R 6y,qu 6o/blUe eanHNULbI 1 HaO60pOT.

B.1.3 PacueT R no ypaBHeHuto (B.2)
Ecnn B3sATb ypaBHeHue (B.2) v BCTaBWTb ero B ypaBHeHue (B.3), TO OTHOLUEHWE CKOPOCTEl YTeuku TOMIMBHOTO U
KOHTPOJIbHOTO rasa 6yaet

Mronn
KOHT
Moatomy

N N
_ "KOHT B.6)

Vronn

rae UKOHT — abCcosoTHasa BA3KOCTb KOHTPOJIbHOIO rasa,

Oronn — abcontoTHas BA3KOCTb TOM/IMBHOIO rasa.
CnepoBaTtenibHO, €Cnv TOM/IMBHBIA ra3 MeHee BA3KWIA, YeM TeCTOBbI ras, R 6yaeT 60/blie eanHnLbl U Hao6opoT
(cbopmyna (B.6) B3sta u3 [81]).

B.1.4 TNpumepsbl
Ecnmn ncnonbsyetcs dopmyna (B.5), To ecTb

* =NYBTH

- eCc/iM BO40pOL, OAHOBPEMEHHO SAB/AETCA KOHTPO/IbHLIM rasom 1 Tonnsom, 1o R = 1,

- €C/IM B Ka4ecTBe KOHTPOJILHOIO rasa Mcnosib3yeTcs Bo3dyX, TO A/151 TOMNBHBLIX 3/IEMEHTOB, B KOTOPLIX TOMVBOM
asngerca Bogopos, R = (1/0,06968)1/2 = 3,79.

OTO 03Ha4aeT, YTo ec/in NPU UCTbITaHUM C BO3AYXOM GyfeT nosyyeHa cKopocTb yTeuku 28,3 n/y (1 doyT3u), TO Mo
OLEeHKe CKOpPOCTb yTeukn ¢ Bogopoaom coctasut 107,3 n/u (3,79 dpyT3/u).

AHaOrMyHbI aHanmM3 MOXeT ObITb NpoBefeH, ecnn paccuutatb R no dpopmyne (B.6). Ecnm KOHTPOsSIbHBIM rasom
ABMIAETCA BO3[yX, a BOAOPO, AB/AETCA TOM/IMBOM, TOrga abCconoTHas (AMHaMuyeckas) BA3KOCTb Bo3gyxa npu 293 K u
aTMocpepHoM AaBneHun [82] coctasnseT:

1,8462 x 10-5 Ma x ¢ (kr X m~1x c-1).

Ab6conoTHas (AMHaMmueckasl) BA3KOCTb Bo3ayxa npu 293 K n atmoctepHoM AaBnenuu [82] cocTaBnsieT:

8,963 x 10-6 Ma x ¢ (kr x m~1x c-1).

Torga R = 2,06.

OTctoga cregyeT, YTo, NOCKOMbKY BSA3KOCTb BOLOPOAA HWXKE, YeM BS3KOCTb BO3[yxa, OH OyfeT MMEeTb TEHAEHLMIO K
yTeuke B 2,06 pa3a 60/bLUe BO3ayXa.

[rHammnyeckan BA3KOCTb ra3oB B MEPBY0 ovepeb 3aBWCUT OT TEMNepaTypbl Y NPaKTUYECKU He 3aBUCUT OT [aBrie-
HMA [83]. Pa3nnyHble 3HaYeHUs AMHAMMYECKON BS3KOCTM AN1S1 HEKOTOPbIX ra30B MOXHO HaliTu B Tabnvue B.1.

[nsa BbiscHeHWA 6onee NoAXoAsALLEro A1 KOHKPETHON CUCTEMbI CMoco6a pacyeta MOXHO He NPOBOAWTL 3KCNepu-
MEHT, HO TOrfa Mpu UCMbITaHUN HYXXHO UCXOAUTb U3 HauXyALwero 3HaYeHusl.

Pe3ynbTarbl 3TUX pacyeToB NpefHasHaveHbl A1a cryyas, Korga Temneparypa v fas/ieHe KOHTPO/IbHOro v pabo-
Yero rasa OfVHaKoBbl.

PekomeHAyeTCs MCMOMb30BaTh reNnii B ka4ecTBe KOHTPOJIbHOIO rasa A/ Mogyneli TOMIMBHbIX 3/1eMeHToB, pabo-
TaKLyX Ha BOAOPOAE.

B aTom cnyyae chopmyna 6yaeT Takas:
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. yBr
YBB’
roe YBI — ypaenbHbIn Bec renvsa = 0,1382%;
YBB — ypenbHblii Bec Bogopoa = 0,0696%;
wm
A _ MKoHT (B-7)
tonn

rAe PKOHT — abconTHasA BA3KOCTb KOHTPO/JIbHOIO rasa;
Pronn— abcontoTHas BA3KOCTb TOMNIMBHOIO rasa.

B.1.5 3akntoyeHne

Cnegytolas npoleaypa MOXeT GbITb 1CMO/b30BaHa A/1s1 OLEHKM CKOPOCTY YTEUKM pabouyero rasa npu npoBefeHun
UCMbITAHUS Ha YTEuKy ra3oB C re/ieM B KaUecTBe KOHTPO/IbHOTO rasza. OueHka no aToil npouefype Gyfet o pabouero
rasa, HaxoZsLLerocst npu Toli e TeMnepaType v AaBNEHNN, YTO 1 NPU UCTbITAHWK Ha YTeuKy rasa c renvem. Cnefyet pac-
cunTaTth Ko3hdmuMeHT R Mexay yTeukamn paboyero rasa u renmem, KOTopblii cnefyeT YMHOXUTL Ha CKOPOCTb YTEUKY,
MOJyYEHHYIO MPY UCMONb30BaHWK refvst. na pacdeta R cnefyeT ucnonb3oBath ABe (opMy/ibl U BbIGpATh HaUXyALLIWiA
cueHapuii (6onee BbICOKOe 3HaueHue). Ecnm pabounm rasom sIBISIETCS BOAOPOA, TO hopMysibl GYAyT TakuMu:

lYBI
YYyBB’

roe YBI — ypenbHblii Bec renns = 0,1382%;

YBB — ygenbHblii Bec Bogopoda = 0,0696*.
Onsa ppyrux pabouunx rasos YBB criegyeT 3amMeHUTb dakTMYeckMm yaesibHbiM BeCOM pabouero rasa npy atMocdep-
HOM JaBsrieHnn n Temneparype 293 K
wm

N MKOHT

WTtonn

rae UKOHT — abContoTHasi BSSKOCTb KOHTPOJIBHOTO rasa;

Pronn — abcontoTHast BA3KOCTb TONIMBHOIO rasa.
AGCONIOTHast BA3KOCTb, KOTOpadA CWJIbHO 3aBUCUT OT TeMneparypbl, HO HE OT AaBJ/1IEHUA, YKa3aHa B Ta6r||/|u,e B.1.

Tabnuuya Bl — BA3KocTb ra3os npu gasneHnn 1 atmocdepa

Temnepartypa, °C 0 20 60 100 200 400 600 800 1000
ras p, [Ma x c] x 106
Bo3aoyx* 17,08 18,75 20,01 22,00 25,45 33,72 38,65 43,93 48,26

Jvokeug yrnepoga* 1390 14,80 1676 1867 2287 30,13 3589 41,92 46,78

MoHooKcua, yrne- 16,57 17,70 19,90 22,01 25,08 32,04 38,15 43,81 48,93

poaa*
Fenuii* 18,60 19,41 21,18 22,81 26,72 34,12 40,68 46,65 —
Bopopog*-** 8,35 8,75 10,03 10,33 12,11 15,33 18,28 21,03 23,56
MeTtaH* 10,26 10,87 12,69 13,31 16,04 20,69 — — —

* Mpu aTmochepHOM fasneHun 1 Temnepatype 293 K
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AzoT*** 16,60 17,48 19,22 20,85 24,64 31,13 36,61 41,36 45,68
Kvucnopog** 19,19 20,27 22,34 24,29 28,80 36,68 43,51 49,94 55,88

* PaccuntaHo 13 faHHbIX, NpuBeAeHHbIX B [84].
** PaccynMTtaHo M3faHHbIX, NpuBeAeHHbIX B [85].

B.2 PacueT «3anaca Npo4YHOCTU» A/1I9 UCMbITAHUA Ha AonycTumoe pabouee gasrieHne (cMm. 5.5)

B.2.1 O6wwwe TpeboBaHNA

Hmxe npuBeaeHO KpaTtkoe U3JTI0XKEHME TOoro, 4YTo ObIn10 HaVI,CI,eHO B HEKOTOpPbIX CeBeEpOaMepPUKaHCKMX CTaHAapTax Ha
ycTpoiicTBa/knanaHbl cbpoca AaBneHns. 3Ta MHopMaums UCMosib3oBasiacb, YTOObl PELUMTb, Kakoe YMC/I0 PeKOMEH[O-
BaTb B kayecTBe 3anaca MPOYHOCTU ANS1 UCTbITaHNS Ha AoNycTMOe paboyee AaBfieHue.

B.2.2 YcTpoiicTBa cbpoca AaBneHuns

B.2.2.1 O6wwe TpeboBaHus

YcTpoiicTBa cbpoca OaBfieHus, HanpvMep paspbiBHbIE AMCKM, OO/MKHbI cpabaTtbiBaTb B Avanas3oHe oT 90 % pao
100 % ycTaBKuK, €C/In OHU aKTUBUPYOTCS AaBrieHnemM, 1 ot 80 % o 105 %, ec/im OHM aKTUBMPYHOTCS KOMOUHaUuel gasne-
HUS1 1 TeMnepaTypbl. 3TV YCTPOCTBA Takke NPOBEPSIHOT HA MPOMYCKHYH CMOCOBHOCTD.

B.2.2.2 BbINyckHOI knanaH

[aBneHne oTKpbITMA [O/MKHO 6bITb OT 90 % Ao 105 % yctaBkn. OH Ao/mkeH nponyckatb 24,5 kr (54 doyHTa) BOABI/M
npv AasfieHun copoca, He NpeBbIaloWEeM AaBfeHne OTkpbITUA 6onee yem Ha 10 %. B npegenax Tpebyemoro temnepa-
TYPHOTO Avanas3oHa He JO/HKHO ObITb OTK/IOHEHM 6onee yeM Ha 5 %. B TeueHne 100 paboumx LMKIOB HE AOMKHO ObITh
OTK/IOHEHWIA 6onee yem Ha 5 %.

B.2.2.3 lNpefoxpaHnTenbHblii knanaH

[JaBneHne Hayana oTKpbITUS He AO/MKHO npeBbiwaTth 110 % 0T HOMUHaIBLHOTO 3HayYeHus. MponyckHas cnoco6HOCTb
nsmepsietcs npyu 120 % OT AaBneHUss Hadasia OTKPbITUA. [laBneHne 3akpbiTUS OO/MKHO ObiTb He MeHee 65 % pabouero
nasrneHns (Nocne NpoBEPKU MPOMYCKHOM CMOCOGHOCTK). Mocne UchbITaHWii B TeYeHUE 3a[aHHOTO MPOMEXYTKa BPEMEHU
[aBNeHnsa Havana OTKPbITUA Y 3aKpbITUA He LO/DKHbI OTKIOHATLCA 60ee Yyem Ha 5 %.

B.2.2.4 TvgpocTaTnyecknin NpefoXpaHnTe bHbIA KnanaH

Hauaso cbpoca faBneHus AO/MKHO 6bITb B Npeaenax 5 %.

B.2.3 3ako4veHve

PekomeHayeTcs 1Cnonb3oBatb KoadhduumeHT 6e3onacHoctn 132 % (oTknoHeHne 110 % ponyckaemoe [86], ym-
HOXeHHoe Ha 120 % Ana NOSHOTO OTKPbLITMS), MOCKOMbKY 3TO HauXyAWuWii BapuaHT, Mbo caenatb ero 3aBUCUMbIM OT
TUnNa ycTpolicTBa/knanaHa cépoca fgaenenusi. To ectb 105 % ans mMogyneid, KOTOpble UCMOMb3YHT BbIMYCKHbIE KNanaHbl
(nonHas paspsigka NponcxoamuT HEMeASIeHHO), cornacHo [87], n 132 % ans moaynei ¢ NpeaoxXpaHnTe IbHbIMK KnanaHamu,
cornacHo [86].

B.3 Mpeg/iaraeMble NPUEMOYHbIE UCMbITaHKS

B.3.1 VcnbiTaHne Ha yTeuky rasa

3T0 MCMbITaHWe He NPUMEHUMO A8 MOAyel TONMBHbLIX 3/IEMEHTOB C

- pabouyeil TemnepaTypoii Bbille, YeM TemnepaTypa CamMmoBOCM/IAMEHEHUSI TOPHOYEro rasa, wm

- ONA TON/IMBHBIX 3/IEMEHTOB BHYTPW Fa30HENPOHULLAEMOrO pe3epByapa.

VcnbiTaHwe nNpoBOAAT Criefyrowmm o6pasom.

Mcnonb3ya nnaH WCMbITaHWA, COrNacoBaHHbI MeXAy W3roTOBMUTENIeM W MPOBOAALLE UCMbITaHWe opraHu3aumen,
MOy b TON/IMBHBIX 3/IEMEHTOB WUCMbITLIBAIOT COrsiacHo 5.3. YTeuka fomkHa 6biTb 3admkerposaHa. OHa He fo/mkHa npe-
BbllLATb 60nee yem Ha 5 % 3HayeHue, ykasaHHOe B crneumdukauum npoaykra.

B.3.2 VicnbITaHne B HOPMa/IbHOM peXxunve padoTbl
Vicnonb3ys naaH WCrbITaHWii, CoracoBaHHbI MeXay M3roToBUTENeM W MPOBOASALLEl MCTbITaHWe opraHusaLue,
MOZLy/1b TOM/IMBHBIX 3/IEMEHTOB WCMbITLIBAKOT COrMAcHo 5.4.

B.3.3 VicnbITaHre Ha AonycTumMoe pabodee AaBrieHve

3TO0 uCnbITaHe He NPUMEHSIETCS, €C/IM MOAY/ b TOM/IMBHBLIX 3/IEMEHTOB HaxXOAMTCA B PACCUUMTAHHOM Ha paboTy nog,
[JaBneHvem pesepsyape, KOTOpbIi yxe Obll NPOBEPEH Ha COOTBETCTBUE FOCYAapPCTBEHHLIM HOPMaM.

Mcnonb3ys nnaH MCMbITaHWiA, COracoBaHHbIN MeXay W3roTOBUTENEM Y NPOBOAALLEN UCMbITAHWE OpraHu3aumven,
MOAY/b TOM/IMBHBIX 3/1IEMEHTOB MCMbITbIBAIOT COr1acHo 5.5.

B.3.4 VcnbiTaHne gaBneHneM CUCTEMbI OXTaKaeHUs
Mcnonb3ya nnaH WCMbITaHWiA, COrnacoBaHHbI MeXAy W3roTOBMUTENIeM M MPOBOAALLENR MCMbITaHWe opraHusaumen,
MOZY/b TOMNSIMBHbIX 3/1IEMEHTOB WCMbITLIBAIOT COrnacHo 5.6.
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B.3.5 VicnbiTaHne Ha n36bITOYHOE AaB/ieHNe
Mcnonb3ys nnaH MCnbITaHWiA, COrNacoBaHHbI MeXay W3roToBUTENEM W MPOBOASLLEA MCMbITaHWe opraHusauunen,

MOZAY/1b TOM/IMBHbIX 3/1IEMEHTOB UCMbITLIBAIOT COr/lacHo 5.8.

B.3.6 WcnbiTaHne Ha nepenas AaBneHnd
|/|CI'IO}'Ib3yﬂ nnaH MCHbITaHMﬁ, COr/1aCoBaHHbIl MexXxay U3rotoButTeniemMm u I'IpOBO,ELﬂLLI,eVI ncnbiTaHne opraHmsau,VleVl,
MOAY/1b TOMJ/IMBHbLIX 3/IEMEHTOB UCMbITbIBAKOT COracHo 5.10.

B.3.7 ®PyHKUMM ynpaB/ieHns], CBA3aHHbIe C 6e30MacHOCTbLIO

M3roToBuTENb AO/MKEH YAOCTOBEPUTLCS, YTO 418 BCEX M3OEUiA BCe (DYHKUMM yNpaBneHusl, CBsi3aHHbIe C 6e3onac-
HOCTbIO, COOTBETCTBYHIOT 3a5B/1IEHHbIM.

|/|CI'IO}'Ib3yF| nnaH VICI'IbITaHI/II‘/‘I, COr/1aCoBaHHbIl MexXxay M3rotoButesiemMm u I'IpOBOAHLU,eVI ncnbiTaHne opraHmsaumeVl,
yCTpOI7ICTB8. 6e3onacHoOCTK MoAynsa TON/MMBHbLIX 3/IEMEHTOB A0J/TKHbI ObITb npoBepeHbl Ha BbINOJ/IHEHME CBOEro npeaHa-

3Ha4YeHuA, Ha CKOJIbKO 3TO BO3MOXXHO.
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MpunoxeHue A
(cnpaBo4HOE)

CBefleHNs1 0 COOTBETCTBUMN CCbIJIOYHbIX HaUMOHa/IbHbIX U MEXroCcyAapCTBEHHbIX CTaHAAPTOB
MeXAyHapogHbIM CTaHZapTam, UCMO/b30BaHHbIM B KAYeCTBE CCbIJIOYHbIX B MPUMEHEHHOM
MeXAyHapoAHOM cTaHAapTe

Ta6bnuuya [OA 1
O603HayYeHne CCbITIOYHOTO
HauMoHanbHOro, MexrocygqapctBeHHoro

cTtaHgapra

FOCT 12.1.044—89

FOCT 14254—2015 (IEC 60529:2013)

roCT 31610.20-1—2020
IEC 80079-20-1:2017)

(ISO/

FOCT ISO 37—2020

FOCT ISO 188—2013

FOCT ISO 1307—2013

FOCT I1SO 1436—2020

FOCT 1SO 10619-1—2016

FOCT 1SO 10619-2—2020

FOCT ISO 13849-1—2014

FOCT ISO 23550—2015

FOCT IEC 60050-151—2014

FOCT IEC 60079-10-1—2013

CTeneHb
cOoO0TBETCTBUA

MOD

MOD

MOD

IDT

IDT

IDT

IDT

IDT

IDT

IDT

IDT

IDT

IDT

O603HayeHMe U HaMEHOBaHNE CCbIJIOYHOTO
MeXAyHapogHOro cTaHgapTa

ISO 4589:1984 «[Mnactmaccel. OnpepeneHne BocniaMeHse-
MOCTV MO KUC/TOPOAHOMY HUCTY>»

IEC 60529: 2013 «CTteneHn 3awuTbl, obecrneumnsaemble 060-
noukamu (Kog 1P)»

ISO/IEC 80079-20-1:2017 «BspblBoonacHble cpefpl. YacTb
20-1. XapakTepucTukM mMaTtepuasioB A8  knaccudmkaumm
rasa v napa. Metogbl UCMbITAHWIA 1 JaHHbIE»

I1ISO 37:2017 «Pe3nHa BY/IKaHM30BaHHas nnm
TepMmonnactnyHasa.  OnpefeneHve  ynpyronpovyHOCTHbIX
CBOWCTB NpY PacTsHKEHNN»

ISO 188:2011 «Kayuyk BY/IKaHM30BaHHbIi WM Tepmonsa-
CTWUYHBIA. VCnbITaHNA Ha YCKOPEHHOe CcTapeHue u Temnso-
CTONKOCTb>»

ISO 1307:2006 «PykaBa pe3nHoBble 1 niacTMaccosble. Pas-
Mepbl, MUHAM&/TbHBIA Y MaKCUMasTbHbIi BHYTPEHHNE Aname-
TPbI U AOMYCKN Ha MEPHbIE A/IVHbI»

ISO 1436:2017 «Pe3nHoBble pykaBa M pykasa B cbope. -
ApaBnuyeckne pykaBa ¢ MeTa/I/IMYECKol ONNeTKon Ans Xug-
KOCTel Ha HedpTAHOW MM BOAHOI OcHoBe. Cneuudukauuns»

ISO 10619-1:2011 «PykaBa u Tpybbl pe3vHOBblE M NaacT-
mMaccoBble. 3mepeHne rmbKocTn M xecTkocTn. Yactb 1 Uc-
MbITaHVs Ha M3rMb MpK TemnepaType OKpyxaroLlel cpeapl»

ISO 10619-2:2017 «PykaBa v TpyOKM pe3nHOBblE 1 NAacTu-
KOBble. VI3MepeHue rmbKoCTU MHKecTkocTu. YacTb 2. McnbiTa-
HMe Ha 13rnb nNpu HU3KKMX TeMnepartypax»

ISO 13849-1:2006 «besonacHocTb MawuH. [letann cuctem
ynpaBfieHusl, CBsi3aHHble C obecrneyeHvem 6e30MacHOCTU.
Yactb 1. O6LLmMe NpUHUMIbLI NPOEKTUPOBAHMUS»

ISO 23550:2011 «YcTpoicTBa 3aluTbl U KOHTPOAA O1s ra-
30BbIX TOPENIOK U YCTPOICTB, paboTalwmx Ha rase. O6wye
TpeboBaHUs»

IEC 60050-151:2001 «MexayHapoaHblii 31eKTpoTeXHUYe-
ckuin crnoBapb. YacTb 151. DOnekTpuyeckne M MarHUTHble
ycTpoiicTBa»

prlEC 60079-10-1 «B3pbiBoOnacHble cpefpl. Yactb 10-1.
Knaccudmkaumsa 30H. B3pbiBoONnacHble ra3oBble cpefbi»
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OkoHyaHve Tabnumupbl JA. 1

O603HayYeHne CCbINOYHOTO

CteneHb O603Ha4YeHNEe N HAMMEHOBAaHMNE CCbIZIOYHOTO
HaunoHaNbHoTO, MEXTOCYAAPCTBEHHOTO cooTBeTCcTBUA MexXxayHapoAHOro cTaHaapTa
CcTaHpapTa

FOCT IEC 60335-1—2015 HoT IEC 60335-1:2013 «[pubopbl anekTpuyeckne 6bITOBOro U
aHasIorMyHoOro HasHaveHus. besonacHoctb. Yactb 1. Obwpe
TpeboBaHMs»

FOCT IEC 60730-1—2016 HoT IEC 60730-1:2013 «ABTOMaTMYECKME 3/1EKTPUYECKME ynpaB-
nsawwpme yctpoictea. Yactb 1. Obwpme TpeboBaHUs»

FOCT IEC 61010-1—2014 HoT IEC 61010-1:2010 «Bbe3onacHOCTb 3NEKTPUYECKMX KOH-
TPONbHO-U3MEPUTESIbHBIX NMPUOOPOB U TabopaTopHOro 060-
pygoBaHus. Yactb 1. Obwme TpebosaHms»

[OCT IEC 61204-7—2014 HOT IEC 61204-7:2006 «/CTOYHMKM NUTaHUSA HU3KOBOJIbTHbIE,
BblpabaTbiBaloLMe MOCTOSAHHBIA ToK. YacTb 7. TpeboBaHus
6e30nacHoCTU»

OCT IEC 62040-1—2018 HoT IEC 62040-1:2013 «Cwuctembl 6ecrnepeboiiHoro 3/1eKTponu-
TaHua (UPS). Yactb 1 O6wpme nonoxeHuss n tpebosaHus
6e3onacHocTn K UPS»

OCT IEC 62368-1—2014 HoT IEC 62368-1:2010 «Ayano/suaeo-, MH(POPMaLMOHHOE U KOM-
MYHMKaLMOHHOe TexHosornyeckoe obopyaosaHune. Yactb 1
TpeboBaHus 6e30nMacHOCTU»

FOCT P 27.303—2021 MOD IEC 60812:2018 «AHanv3 BMAOB W MNOCMeACTBUA OTKa30B

(M3K 60812:2018) (FMEA n FMECA)»

FOCT P NCO 1402—2019 HoT ISO 1402:2009 «Pe3nHOBble M N1aCcTUKOBbIE pyKaBa W pyka-
Ba B cbope. MmapocTaTnyeckme UCMbITaHNS»

FOCT P M3K 60050-426—2011 HoT IEC 60050-426:2008 «MexayHapoaHbIii 31eKTPOTEXHW-
yeckuii croBapb. YacTb 426. DnekTpoobopynoBaHue ans
B3PbIBOONACHbIX Cpesy»

FOCT P M3K 60204-1—2007 oT IEC 60204-1:2005 «be3onacHOCTb MalMH M MexXaHW3MOB.
2nekTpoobopyaoBaHNe MNPOMbILLNEHHbIX MawuH. YacTb 1
O6wpe TpeboBaHUs»

FOCT P M3K 60617-DB-12M—2015 HoT IEC 60617-DB-12M:2012 «[padmyeckme cuMBO/bI 418 OUa-
rpamm. 12-mecsiyHas noAnucka Ha onepatvBHy0 6asy faH-
HbIX, BrIOYatowyo IEC 60617, yactn ot 2 oo 13»

FOCT P M3K 62061—2015 HoT IEC 62061:2005 «Bbe3onacHOCTb MalMH U MeXaHU3MOB.
®yHKLMOHa/IbHAA 6e30NacHOCTb 3NEKTPUYECKUX, 3/TIEKTPOH-
HbIX U NporpaMMupyemblX 3M1EKTPOHHbIX CUCTEM KOHTPOSS,
CBSI3aHHbIX C 6e30MacHOCTbIO»

MpumeuaHne — B HacToswel Tabnuue WCMNO/b30BaHbl CreAyloLMe YC/I0BHbIE 0603HAYeHWs1 CTEMEHU

COOTBETCTBUSI CTaHAAPTOB:
- OT — MAEHTUYHbIE CTaHZaPThI;

- MOD — mogucmumpoBaHHble CTaHAAPTbI.
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M3K 60050-485:2020
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M3K 61508-1:2010
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SAE J1739:2021

M3K 61025:2006
M3K 60695-1-10:2016

MOCT P 56188.2—2023

Bubnnorpadus

MexayHapoaHbliA anekTpoTexHndeckuii cnoeapb (IEV). YacTb 485. TexHono-
rmm TOMauBHbLIX 3anemMeHTOB (International Electrotechnical Vocabulary (IEV) —
Part 485: Fuel cell technologies)

AcnekTbl 6e30nacHOCTU. PekoMeHaaumm No 1x BKIIOYEHWIO B CTaHgap T bl (Safety
aspects — Guidelines for their inclusion in standards)

YcTpoiicTBa ana cépoca faBfeHust B TOMMMBHbIX KOHTeHepax TpaHCnopTHbIX
CcpefcTB, paboTarwmx Ha npupogHom rase (NGV) (Basic Requirements for Com-
pressed Natural Gas Vehicle (NGV) Fuel Containers)

YcTpoiicTBo A4 3anpaBku aBTomobunein (Vehicle Refueling Appliance)

C/CTEMbl  3NEKTPUYECKNE/3NTEKT POHHBbIE/MPOrpaMMUpyeMbIE  3/IEKTPOHHbIE,
CBsi3aHHble C (PYHKLUMOHa/IbHON 6e30onacHOCTbo. YacTb 1 O6wye TpeboBaHus
(Functional safety of electrical/electronic/programmable electronic safety-related
systems — Part 1: General requirements)

CucTeMbl  3NEKTPUYECKUE/INEeKT POHHbIE/NPOrpamMMmpyemble  3M1eKTPOHHbIE,
cBsi3aHHble C DYHKUMOHABbHOW 6e30macHOCTb. YacTb 2. TpeboBaHUs K 3/1eKT -
pYYECKUM/3NEKT POHHBIM/MPOrPaMMUPYEMBIM 3/1EKTPOHHBIM CUCTEMaM, CBSI3aH-
HbiIM ¢ 6e3onacHocTbio (Functional safety of electrical/electronic/programmable
electronic safety-related systems — Part 2: Requirements for electrical/electronic/
programmable electronic safety-related systems)

CucTeMbl  3NEKTPUYECKNE/INEKTPOHHbIE/NPOrpaMMmpyemble  31EKTPOHHbIE,
CBA3aHHble C PYHKUMOHa/bHOW 6e3onacHoCTbi. YacTb 3. TpeboBaHua K
nporpamMmmHomMy obecneveHuto (Functional safety of electrical/electronic/program-
mable electronic safety-related systems — Part 3: Software requirements)

CuUCTEMbl  3N1EKTPUYECKNE/INEKT POHHbIE/NMPOrpaMMUpyeMble  3/1EKTPOHHbIE,
CBA3aHHble C (PYHKUMOHaNbHOM 6esonacHocTbio. YacTb 4. OnpepeneHus u
cokpaweHunsa (Functional safety of electrical/electronic/programmable electronic
safety-related systems — Part 4: Definitions and abbreviations)

®yHKUMOHa/IbHAA 6e30MacHOCTb 3/1eKT PUYECKNX/31eKT POHHbIX/MporpaMmmupye-
MbIX 3/IEKTPOHHbIX CUCTEM, CBfA3aHHbIX C 6e30nacHoCTbio. YacTb 5. MNpumepsl
MeTOJOB A/1 onpejesieHns ypoBHel LenocTHocTK 3awmnTbl (Functional safety
of electrical/electronic/programmable electronic safety-related systems — Part 5:
Examples of methods for the determination of safety integrity levels)

CncTembl  3M1EKTPUYECKNE/3NEKT POHHbIE/MPOrpaMMUpyemMble  3/1EKTPOHHbIE,
cBfi3aHHble C (PYHKUMOHaIbHON 6Ge3onacHoCcTbhbio. YacTb 6. PykoBogsilime
yKasaHusi no npumeHeHnio ctadgapToB IEC 61508-2 n IEC 61508-3 (Functional
safety of electrical/electronic/programmable electronic safety-related systems —
Part 6: Guidelines on the application of IEC 61508-2 and IEC 61508-3)

PyHKUMOHasTbHAA 6e30nacHOCTb 3/1eKT PUUECKNX/31EKT POHHbIX/NPOrpam-
MUPYEMbIX 3NEKTPOHHBLIX cucTeM, obecneumsalowmnx 6esonacHoCTb. YacTb 7.
0630p MmeTOAOB 1 cpeacTB n3mepenus (Functional safety of electrical/electronic/
programmable electronic safety-related systems — Part 7: Overview of techniques
and measures)

AHanNn3 BO3MOXHbIX BMAOB OTKa30B M WX MOCNEACTBUA NPU NPOEKTUPOBaHWUM
(aHaim3 FMEA npoekTupoBaHus), aHa/M3 BO3MOXHbIX BUAOB OTKa30B U UX
nocneacTBuWlA B NpoLeccax nponssogacTea u c6opkn (mpoueccHblin FMEA) (Poten-
tial Failure Mode and Effects Analysis in Design (Design FMEA), Potential Failure
Mode and Effects Analysis in Manufacturing and Assembly Processes (Process
FMEA))

AHanun3 gepeBa oTkasos (FTA) (Fault tree analysis (FTA))

VicnblITaHma Ha noxapHyto onacHocTb. YacTb 1-10. PykoBOACTBO MO OLEHKe
NOXapHOM O0MacHOCTUN 3M1eKTPOTEXHNYECKUX u3genuin. O6wpe pykoBogsALme
ykasaHus (Fire hazard testing — Part 1-10: Guidance for assessing the fire hazard
of electrotechnical products — General guidelines)
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VicnblmaHne Ha noxapHyl onacHocTb. YacTb 1-11. PykoBOACTBO MO OUEH-
KE MOXapHOW OMacHOCTW 3/M1eKTPOTEXHNYECKUX u3aenvii. OueHka NoXapHoii
onacHocTwu (Fire hazard testing — Part 1-11: Guidance for assessing the fire ha-
zard of electrotechnical products — Fire hazard assessment)

VicnblTaHna Ha noXxapHyto onacHocTbhb. YacTb 1-12. PyKoBOACTBO MO OLEHKe
NOXapHO ONacHOCTU 3NEKTPOTEXHUYECKOW NpoAyKumn. TexHuKa MoXapHoii
6e3onacHocTM (Fire hazard testing — Part 1-12: Guidance for assessing the fire
hazard of electrotechnical products — Fire safety engineering)

VicnblTaHua Ha noxapoonacHocTh. YacTb 1-20. PykOBOACTBO MO OLEHKe noxap-
HOIN ONaCHOCTMW 3M1EKTPOTEXHNYECKOW Npoaykuun. BocnnameHsemocTb. O6Llee
pykosoacTBO (Fire hazard testing — Part 1-20: Guidance for assessing the fire
hazard of electrotechnical products — Ignitability — General guidance)

VicnbiTaHna Ha noxapHyto onacHocTb. YacTb 1-21. PyKOBOACTBO MO OLEHKe
NOXapHO OMacHOCTU 3NeKTPOTEXHNYECKOW npoaykumn. BosropaemocTb.
0630p 1 aKkTya/lbHOCTb MeT0oA0B ucnblTanuii (Fire hazard testing — Part 1-21:
Guidance for assessing the fire hazard of electrotechnical products— Ignitability —
Summary and relevance of test methods)

VicnbiTaHua Ha noxapoonacHocTb. YacTb 1-30. PykoBOACTBO MO OUEHKE MoO-
XXapHOW OMacHOCTY 3/IeKTPOTEXHNYECKON NpogyKumn. MNpouecc TecTupoBaHUA
C npegsapuTencHbiM Bblibopom. O6uwpe pykoBopswme ykasanus (Fire hazard
testing— Part 1-30: Guidance for assessing the fire hazard of electrotechnical
products — Preselection testing process — General guidelines)

VcnblmaHma Ha noXapHyto onacHocTb. YacTb 1-40. PykOBOACTBO MO OLEHKe Mno-
YXapHOI ONacHOCT Y 3N1EKTPOTEXHNYECKOW NPOAYKLMM. VI30MSLMOHHbIE XMAKOCT 1
(Fire hazard testing — Part 1-40: Guidance for assessing the fire hazard of electro-
technical products — Insulating liquids)

McnblmaHma Ha noxapoonacHocThb. YacTb 2-10. MeTogbl uCnbITaHuii Ha-
Ka/IEHHON/HArpe TO NPOBO/IOKON. YCTaHOBKa AN MCNbITaHWs pacKasieHHOM
NpPoBOJIOKOI 1 0bLme npoueaypbl ucnbiTauuin (Fire hazard testing — Part 2-10:
Glowing/hot-wire based test methods — Glow-wire apparatus and common test
procedure)

Mcnblmanusa Ha noxapoonacHocTb. YacTb 2-11. MeToabl MCMbITaHWin Ha-
Ka/IeHHOM/Harpe Toi NpoBO/IOKOWA. McnbiTaHne pacKasleHHOW NpPOBOSIOKOM Ha
BOCM/IaMeHsieMOCTb KOHeuHow npogykumm (Fire hazard testing — Part 2-11: Glow-
ing/hot-wire based test methods — Glow-wire flammability test method for end
products (GWEPT))

VicnblmaHma Ha MoXapHyl onacHoCcTb. YacTb 2-12. MeTofbl UCNbITaHua Ha-
Ka/IeHHOM/HarpeToi NpoBO/OKOW. MeTof onpefeneHns MHAEKCa BOCMN/aMeHs-
eMOCTW MaTepuanoB HakaneHHov nposonokol (MBHK) (Fire hazard testing —
Part 2-12: Glowing/hot-wire based test methods — Glow-wire flammability index
(GWFI) test method for materials)

VcnblTaHua Ha NoxapHyt onacHoCTb. YacTb 2-13. MeTofbl UCNbITaHWii Haka-
NEeHHo/HarpeToi NPoBOMIOKOA. MeTog onpeaeneHns TeMnepaTypbl 3aKUraHus
MaTepuasioB HakasieHHol nposonokoit (T3HK) (Fire hazard testing — Part 2-13:
Glowing/hot-wire based test methods — Glow-wire ignition temperature (GWIT) test
method for materials)

VcnblITaHma Ha No)apHyt onacHOCTh. YacTb 4. TepMUHOMOrna, oTHocALLasCca K
NoXXapHbIM UCNbITaHNAM 3/1eKTPOTEeXHNYeckoin npoaykumn (Fire hazard testing —
Part 4: Terminology concerning fire tests for electrotechnical products)

VcnblTaHma Ha noxapoonacHocTh. YacTb 5-1. KOppo3noHHbIEe NOBpeXAeHNs 0T
BblgeneHnii npu noxape. O6uwee pykooacTBo (Fire hazard testing — Part 5-1:
Corrosion damage effects of fire effluent— General guidance)

VicnbiTaHuss Ha noxapoonacHocTb. YacTb 6-1. 3agbivnieHve. O6Liee
pykoBoacTBo (Fire hazard testing — Part 6-1: Smoke obscuration — General guid-
ance)
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McnbiTaHne Ha noxapoonacHocTb. YacTb 6-2. 3agpivneHve. Pesiome u
peneBaHTHOCTb MeT0oA0B ucnbiTaHuin (Fire hazard testing — Part 6-2: Smoke
obscuration — Summary and relevance of test methods)

VicnbiTaHne Ha no)apoornacHocTh. YacTb 7-1: TOKCMYHOCTb CTOYHbLIX BOA NMpu
noxape. O6wee pykosoacTBO (Fire hazard testing — Part 7-1: Toxicity of fire ef-
fluent— General guidance)

VcnbITaHus Ha NoXapoonacHocTh. YacTb 7-2. TOKCMYHOCTb BbiAENEeHW Npy no-
Xape. KpaTkoe M3NoXeHne n akTyaslbHOCTbh MeTOA0B ucnblTaHuii (Fire hazard
testing — Part 7-2: Toxicity of fire effluent — Summary and relevance of test me-
thods)

VicnbITaHus Ha noXapoonacHocTh. YacTb 7-3. TOKCMYHOCTb BbIAENEHWI Npy Mo-
Xape. lNpuMeHeHve n nHTepnpeTaumsa pesynbTaToB ucnbiTadus (Fire hazard
testing — Part 7-3: Toxicity of fire effluent— Use and interpretation of test results)

VicnbiTaHne Ha noxapoonacHocTb. YacTb 8-1. Bbigenenve Tenna. O6uiee
pykoBoacTBoO (Fire hazard testing — Part 8-1: Heat release — General guidance)

VicnblImaHma Ha noxapoonacHocTbhb. YacTb 8-2. BbigeneHve Tenna. KpaTkoe
N3/I0KEHME W COOTBETCTBME MeTOoAoB ucnbiTaHua (Fire hazard testing —
Part 8-2: Heat release — Summary and relevance of test methods)

VMcnblTaHua Ha noxapoonacHocTb. YacTb 9-1. PacnpocTpaHeHue nnameHu
no nosepxHocTU. O6Lee pykoBoacTBO (Fire hazard testing — Part 9-1: Surface
spread of flame — General guidance)

VicnblTaHusa Ha noxapoonacHocTb. YacTb 9-2. PacnpocTpaHeHne niamMeHu no
NOBEPXHOCTU. KpaTKoe M3N0XeHNe METOAOB UCMbITaHWA N X aKkTyaJlbHOCTb
(Fire hazard testing — Part 9-2: Surface spread of flame — Summary and rele-
vance of test methods)

VicnbiTaHusi Ha noxapoonacHocTb. UYacTb 10-2. Ype3mepHblii  Harpes.
VcnbiTaHve pasneHvem wapuka (Fire hazard testing — Part 10-2: Abnormal
heat — Ball pressure test method)

VcnblTaHus Ha noxapoonacHocTb. YacTb 10-3. Ype3amepHblii Harpes. Mcnbl-
TaHue Ha JechopMaumio, BbI3BaHHYIO CHATWEM OCTaTO4YHbIX HANpshKeHiA B OT-
cthopmoBaHHOM n3genun (Fire hazard testing — Part 10-3: Abnormal heat — Mould
stress relief distortion test)

VcnblTaHus Ha noxapoonacHocTh. YacTb 11-2. UcnbiTaTensHoe nnams. MNna-
MS npeABapuTe/lbHO NOAFOTOB/IEHHON CMecK MOLLHOCT b 1 KBT. AnnapaTypa,
nops4oK UCMbITaHUsA Ha NOATBEPXAEHNE COOTBETCTBUA U pykoBoacTBo (Fire
hazard testing — Part 11-2: Test flames — 1 kW pre-mixed flame — Apparatus,
confirmatory test arrangement and guidance)

VicnblTaHua Ha noxapoonacHocTh. YacTb 11-3. VicnbiTaTensHoe nnamsa. Nnama
MoLHoc T 500 BT. AnnapaTypa v MeTofbl UCMbITaHUA Ha NOATBEPXAEHNE
cooTBeTcTBUA (Fire hazard testing — Part 11-3: Test flames — 500 W flames —
Apparatus and confirmational test methods)

Vicnbimadma Ha noxapoonacHocTb. YacTb 11-4. WcnbiTaTensHoe nniavs. MNna-
Msi MOLLHOC T bIo 50 BT. AnnapaTypa 1 MeTOo/bl UCMbITaHnsA Ha NogTBePXAeHe
cooTBeTCTBMA (Fire hazard testing— Part 11-4: Test flames — 50 W flame— Ap-
paratus and confirmational test method)

VcnblTaHua Ha noxapoonacHocTb. YacTb 11-5. UcnbiTaTensHoe nnavs. Me-
TO[ UCMbITaHWa UrofbyaThbIM NaameHeM. AnnapaTypa, PyKOBOACTBO M NOPSA0K
UCMbITaHNA Ha NoATBepXaeHe cooTBeTCcTBYUA (Fire hazard testing — Part 11-5:
Test flames — Needle-flame test method — Apparatus, confirmatory test arrange-
ment and guidance)

VcnblmaHus Ha noxapoonacHocTbh. YacTb 11-10. McnbiTaTensHoe nnamvsa. Me-
TOfbl UCMbITAHUSA FTOPU3OHTa/IbHLIM U BEPTUKaIbHLIM M/1aMEHEM MOLLHOCT biO
50 BT (Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and verti-
cal flame test methods)
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VicnbiTaHna Ha noxapoonacHocTb. YacTb 11-11. WcnbiTaTenbHoe nnams.
OnpegeneHne xapakTepucTWK TEennoBOro NoToka AN BOCM/AMEHEHWS OT
6ecKOHTaKTHOro ncrToyHvka nnameHun (Fire hazard testing — Part 11-11: Test
flames — Determination of the characteristic heat flux for ignition from a non-con-
tacting flame source)

VcnbiTaHua Ha noxapoornacHocTb. YacTb 11-20. WcnblTaTenbHoe nnams.
MeTog ucnblTaHus nnameHem MowHocTblo 500 BT (Fire hazard testing —
Part 11-20: Test flames — 500 W flame test method)

Pe3nHoBble ¥ NiacTMaccoBble LWNAHIM U TPYyoku. V3mepeHne rubkocTu u
XecTKocTU. YacTb 3. icnbITaHns Ha 3rmb npm BbICOKMX MHU3KMX TemnepaTypax
(Rubber and plastics hoses and tubing — Measurement of flexibility and stiffness —
Part 3: Bending tests at high and low temperatures)

AcnekTbl 6e3onacHOCTU. PekomeHgaumy no mx BKAOYEHUO B cTaHgapTbl (Fuel
cell technologies — Part 4-101: Fuel cell power systems for propulsion other than
road vehicles and auxiliary power units (APU) — Safety of electrically powered
industrial trucks)

AcnekTbl 6e3onacHOCTU. PekomeHaaumm No nx BKIOYEHMIO B CTaHAap Thi (Safety
requirements for power electronic converter systems and equipment— Part 1. Ge-
neral)

CoegunHeHus HenasiHble. YacTb 1 CoeauHeHus Hakpy TKoi. O6wme TpeboBaHus,
MeTOZbl UCMbITaHWi 1 NpakTu4eckoe pykoBoacTBO (Solderless connections —
Part 1: Wrapped connections — General requirements, test methods and practical
guidance)

CoefMHeHus HenasHble. YacTb 2. O6XMMHble coefnHeHns. O6Lime TpebosaHus,
MeTO/Abl UCMIbITAaHWA 1 NpaKkTUYeckoe pykoBoACTBO (Solderless connections —
Part 2: Crimped connections — General requirements, test methods and practical
guidance)

CoeanHeHVss HenasiHble. YacTb 3. JOCTynNHble COEAMHEHMS C Mpope3aHvem
n3onaummn (ID). O6wme TpeboBaHWS, METOAbl MCMbITaHUA U NpaKkTUYeCKoe
pykoBoAcTBO (Solderless connections — Part 3: Accessible insulation displace-
ment (ID) connections — General requirements, test methods and practical gui-
dance)

CoeanHeHnss HenasHble. YacTb 4. HefocTynHble COeAVMHEHWs C Mpope3aHu-
em usonaumm (ID). O6wme TpeboBaHWsA, METOAbI UCMbITAHUA U NpakTU4Yeckoe
pykoBoacTBO (Solderless connections — Part 4: Non-accessible insulation dis-
placement (ID) connections — General requirements, test methods and practical
guidance)

CoeavHeHnss HenasHble. YacTb 5 3anpeccoBaHHble coeauHeHus. Obwpe
TpeboBaHus, MeTOAbl UCMbITaHWA U NpakTu4eckoe pykoBoAacTBO (Solderless
connections — Part 5: Press-in connections — General requirements, test methods
and practical guidance)

CoeavnHeHns HenasHble. YacTb 6. CoefuHeHus ¢ npobuBkoii nsonsaumu. Obwpe
TpeboBaHusa, MeTOfbl UCMbITaHUA N NpakTuyeckoe pykoBoacTBO (Solderless
connections — Part 6: Insulation piercing connections — General requirements,
test methods and practical guidance)

CoefnHeHns HenasHble. YacTb 7. CoefuHEHNS C NPYXWUHHBbIM 3axumom. ObLiye
TpeboBaHus, METOAblI UCMbITAHWA U NpakTuyeckoe pykoBoAacTBO (Solderless
connections — Part 7: Spring clamp connections — General requirements, test
methods and practical guidance)

BecnasuHble coeguHeHVs. YacTb 8. YNMOTHUTENbHbIE MOHT&XHble COefuHe-
Hua. O6Lme TpeboBaHWsA, MeTOAbI UCMbITaHNI U NpaKkTU4eckoe pyKoBOACTBO
(Solderless connections — Part 8: Compression mount connections — General
requirements, test methods and practical guidance)
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CoegvHUTENNM [NA 3/EeKTPOHHON annapaTypbl. VcnbiTaHus 1 M3MepeHus.
UacTb 15-1. MexaHunyeckue ncnblTaHus coeguHnTenein. Vcneimanne 15a. Yaep-
XunBaHve KoHTakTa (Connectors for electronic equipment— Tests and measure-
ments — Part 15-1: Connector tests (mechanical) — Test 15a: Contact retention in
insert)

CoegnHnTENUN AN 9N1EKTPUYHECKON W 3M1EKTPOHHON annapaTypbl. VicnbiTaHus u
namMepeHus. YacTb 15-2. MexaHMyeckue ucnblTaHusa coeguHuTeneit. McnbiTa-
Hve 15b. YpaepxvBaHue BCTaBKM B kopnyce (akcuanbHoe) (Connectors for electri-
cal and electronic equipment — Tests and measurements — Part 15-2: Connector
tests (mechanical) — Test 15b: Insert retention in housing (axial))

CoefuHuTenn pns 3neKTPOHHOW annapaTypbl. WcnbiTaHns U M3MepeHus.
YacTb 15-3. MexaHnueckue ucnblTaHua coeguHnTenein. icnoiraHne 15c. Yaep-
XXUBaHMe BCTaBkm B kopnyce (TopcuoHHoe) (Connectors for electronic equip-
ment — Tests and measurements — Part 15-3: Connector tests (mechanical) —
Test 15c: Insert retention in housing (torsional))

CoeavHuTenn ANa 3N1eKTPOHHOW annapaTypbl. WcnbiTaHnsa u n3MepeHus.
YacTb 15-4. MexaHnyeckue UcnbiTaHus coeguHnTenein. cnobimaHve 15d. Cuna
BCTaB/eHNsl, OTTNyCKaHWA M u3BneyeHns koHTakTa (Connectors for electronic
equipment — Tests and measurements — Part 15-4: Connector tests (mechani-
cal) — Test 15d: Contact insertion, release and extraction force)

CoefuHuTenn p[na aNeKTPOHHOW annapaTypbl. WcnblTaHnsa u M3MepeHus.
UacTb 15-5. MexaHnyeckue ncnblTaHus coeguHnTenein. Vcneimanne 15e. Yaep-
XWBaHME KOHTaKTa BO BCTaBke, HyTauus kabens (Connectors for electronic
equipment — Tests and measurements — Part 15-5: Connector tests (mechani-
cal) — Test 15e: Contact retention in insert, cable nutation)

CoegnHuTeNn [ANa 3NEeKTPOHHON annapaTypbl. McnbiTaHus 1 M3MepeHus.
YacTb 15-6. MexaHuyeckne ucnblTaHua coeguHuTeneii. cnoiTanne 15f. 3d-
(heKTMBHOCTb YCTPOICTB CBA3bIBaHWA coeanHnTens (Connectors for electronic
equipment — Tests and measurements — Part 15-6: Connector tests (mechani-
cal) — Test 15f: Effectiveness of connector coupling devices)

CoefvHnTeNn ANa 3NeKTPOHHOW annapaTypbl. WcnbiTaHna u u3MepeHus.
YacTb 15-7. MexaHuyeckume ncnblTanus coeguHnTeneii. Vcnbimanve 154, Mpoy-
HOCTb MpUCcOeAVMHEHUs 3alWmMTHON Kpbiwkn (Connectors for electronic equip-
ment— Tests and measurements — Part 15-7: Connector tests (mechanical) —
Test 15g: Robustness of protective cover attachment)

KOMMNOHEHTbI 3NeKTpuYeckne Ans 3NeKTPOHHOW annapaTypbl. OCHOBHblE
MeTOoAbl MCMbITaHniAi 1 u3mepeHwin. YacTb 15. MexaHU4Yeckume UCMbITaHus
KOHTaKTOB 1 BbiIBOAOB. Pasgen 8. VcnbiTaHusa 15h. ConpoTuMBAEHNE CUCTEMBI,
COXpaHsIloLEel KOHTaKThl, NPY NPUMEHeHUN MHCTpPyMeHTOoB (Electromechanical
components for electronic equipment — Basic testing procedures and measuring
methods — Part 15: Mechanical tests on contacts and terminations — Section 8:
Test 15h: Contact retention system resistance to tool application)

CoenHMTENbHbIE YCTPONCTBA A5 3NEKTPOHHOM annapaTypsbl. VcnbiTaHna u
n3mepeHuns. YacTb 16-1. MexaHuyecKkne UCnblTaHNsa KOHTaKTOoB U BbIBOAOB. Vc-
neiTaHve 16a: MospexaeHune wyna (Connectors for electronic equipment— Tests
and measurements — Part 16-1: Mechanical tests on contacts and terminations —
Test 16a: Probe damage)

CoefnHnTENbHbIE YCTPONCTBA A151 3NEKTPOHHOM annapaTypsbl. VcnbiTaHusa u
n3mepeHus. YacTb 16-2. MexaHN4yeckue MUCnblTaHNa KOHTakTOoB 1 BbIBOAOB. Vc-
nbiTanve 16b: OrpaHnyeHHoe BxoxaeHne (Connectors for electronic equipment —
Tests and measurements — Part 16-2: Mechanical tests on contacts and termina-
tions — Test 16b: Restricted entry)

CoefvH/NTEeNbHblE YCTPONCTBA AN 9NEeKTPOHHOW annapaTypbl. VcnbiTaHua v
n3mepeHns. YacTb 16-3. MexaHuyeckne MCnblTaHNsa KOHTaKTOoB 1 BbIBOAOB. Vc-
nbiTaHve 16c¢. MpoyHOCTb KOHTakTa Ha usrné (Connectors for electronic equip-
ment— Tests and measurements — Part 16-3: Mechanical tests on contacts and
terminations— Test 16¢: Contact-bending strenth test)
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CoeanH/MTeNbHble YCTPONCTBA A1 3NeKTPOHHOW annapaTypbl. McnbiTaHusa v
n3mepeHns. YacTb 16-4. MexaHnyeckne UCNbITaHWa KOHTaKkTOoB U BbIBOLOB. Vc-
nbiTaHve 16d: NpoYHOCTb Ha pacTsxeHue (ropupoBaHHble coeanHeHust) (Con-
nectors for electronic equipment — Tests and measurements — Part 16-4. Me-
chanical tests on contacts and terminations — Test 16d: Tensile strength (crimped
connections))

CoegvHWTeENbHblIE YCTPONCTBA AN 9MEKTPOHHON annapaTypbl. WcnbiTaHus
N m3mepeHusa. YacTb 16-5. MexaHuyeckne MCnbITaHUs KOHTaKTOB U BbIBO-
JoB. VcnbiTaHne 16e. MNpoBepka yaepXuBawlleli cuibl(0OCTaTOouHbIE yrnpyrue
KoHTakTbl) (Connectors for electronic equipment — Tests and measurements —
Part 16-5: Mechanical tests on contacts and terminations — Test 16e: Gauge reten-
tion force (resilient contacts))

CoegnHuTENbHbIE YCTPONCTBA A/151 3NEKTPOHHON annapaTypbl. cnbiTanns 1
n3mvepeHns. YacTb 16-6. MexaHnyeckne UCnbITaHua KOHTakTOB U BbIBOLOB. Vc-
nbiTaHne 16f. BbiHOCAMBOCTL BbIBOAOB (Connectors for electronic equipment —
Tests and measurements — Part 16-6: Mechanical tests on contacts and termina-
tions — Test 16f: Robustness of terminations)

CoeavH/TeNbHble YCTPONCTBA 4718 3NeKTPOHHOM annapaTypbl. VcnbiTadusa n
n3mepeHns. YacTb 16-7. MexaHnyeckne UCNbITaHua KOHTakTOB U BbIBOLOB. Vc-
nbiTaHve 164. M3vepeHne gedhopMauum KOHTakTa nocne obtxaTusa (Connectors
for electronic equipment— Tests and measurements — Part 16-7: Mechanical tests
on contacts and terminations — Test 16g: Measurement of contact deformation
after crimping)

CoefnHMTeENbHbIE YCTPONCTBA A1 3M1EKTPOHHOW annapaTypbl. McnbiTaHus
n n3mepeHusa. YacTb 16-8. MexaHM4yeckue UCnbITaHWsas KOHTaKTOB U BbIBO-
JoB. VcnblTanne 16h: 3dohekTUBHOCTL 3axBaTa m3onauum (rodpupoBaHHbIe
coegnHenuns) (Connectors for electronic equipment— Tests and measurements —
Part 16-8: Mechanical tests on connections and terminations— Test 16h: Insulating
grip effectiveness (crimped connections)

CoegvH/TeNbHble YCTPONCTBA 4718 3NeKTPOHHOM annapaTypbl. VcnbiTaHmsa u
n3mepeHna. YacTb 16-9. MexaHnyeckre UCnblITaHNs KOHTaKTOB 1 BbIBOAOB. Vc-
nblTanue 16i: Ycunve yaepxaHnsa 3aseMnsioweli KOHTakTHON npyxuHbl (Connec-
tors for electronic equipment — Tests and measurements — Part 16-9: Mechanical
tests on contacts and terminations — Test 16i: Grounding contact spring holding
force)

CoeanHNTeNbHblE YCTPONCTBA A/151 3NEeKTPOHHOW annapaTypbl. VicnbiTaHusa n
n3mepeHns. Yacrtb 16-11. MexaHW4yeckue MWCMbiTaHNA KOHTaKTOB U BbiBOAOB.
VMcnbiTaHne 16K Ycunme CHATUSA HenasHbIX 06epHYThIX coeanHeHuin (Connec-
tors for electronic equipment — Tests and measurements — Part 16-11: Mechanical
tests on contacts and terminations — Test 16k: Stripping force, solderless wrapped
connections)

CoemHnTENbHbIE YCTPONCTBA N5 3NEKTPOHHON annapaTypbl. VcnbiTaHua u
n3mepeHus. YacTb 16-13. MexaHunyeckme UCNbITaHWA KOHTaKkTOB U BbIBOLOB.
VcnbiTaHne 16T: PasBepThbiBaHWe HenasHbIX 06epHyTbIX coeauHeHuli (Con-
nectors for electronic equipment — Tests and measurements — Part 16-13: Me-
chanical tests on contacts and terminations — Test 16m: Un-wrapping, solderless
wrapped connections)

CoegvH/TeNbHble YCTPOCTBA A7 3NeKTPOHHOW annapaTypbl. cnbiTanmsa v
n3mepeHuns. Yactb 16-14. MexaHuyeckume MUCMNbITaHWA KOHTaKkTOB W BbIBOAOB.
McnbiTaHne 16n. NMpoYHOCTb Ha M3rné npu 3akpensieHHbIX Hapy>XHbIX BbIBOAAX
(Connectors for electronic equipment — Tests and measurements — Part 16-14:
Mechanical tests on contacts and terminations — Test 16n: Bending strength, fixed
male tabs)
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CoefvHUTE/bHbIE YCTPONCTBA 415 9NEKTPOHHOW annapaTypbl. cnbimaHuna v
n3mepeHnsa. YacTb 16-16. MexaHunyeckme UCnbITaHUsA KOHTaKTOB U BbIBOLOB.
WcnbimaHne 16p. MpoyHOCTb MpU KPyYeHWUM, 3aKpEensIeHHbIE HapyXHble BbIBOAbI
(Connectors for electronic equipment — Tests and measurements — Part 16-16:
Mechanical tests on contacts and terminations— Test 16p: Torsional strength, fixed
male tabs)

CoefyH/TeNbHbIe YCTPONCTBA A48 3M1eKTPOHHOM annapaTypbl. VcnbiTaHus
N n3mepeHns. YacTb 16-17. MexaHuyeckme WCMNblITaHUA KOHTaKTOB U BblBO-
foB. VicnbiTaHne 16q. MNMPOYHOCTbL NP pacTSXEHUM N CXaTUn,3aKkpensieHHble
HapyxHble BblBOAbl (Connectors for electronic equipment — Tests and measure-
ments — Part 16-17: Mechanical tests on contacts and terminations — Test 16q:
Tensile and compressive strength, fixed male tabs)

CoefvHUTe/bHblE YCTPONCTBA [4N15 9NEKTPOHHOW annapaTypbl. cnbiTmaHna v
n3mepeHns. YacTb 16-18. MexaHunyeckme UCnbITaHUsA KOHTaKTOB U BbIBOLOB.
VicnbiTanne 16r: OTK/I0HEHME KOHTakToB, umnTaums (Connectors for electronic
equipment— Tests and measurements — Part 16-18: Mechanical tests on contacts
and terminations — Test 16r: Deflection of contacts, simulation)

KOMMOHEH T bl 3N1IEKT POMEXaHNYECKUE 471 3/1EKTPOHHOI annapaTypbl. OCHOBHblE
npoueaypbl MUCNbITaHWiA U MeToAbl M3MepeHuin. YacTb 16, MexaHundeckue
MCMblITaHNsa KOHTakTOoB ¥ BbiBOAoB. Pa3sgen 20. NcnbiTaHne 16t: MexaHuveckas
NPOYHOCTb (NPOBOJIOYHbIE BbIBOAbI B HENasHbIX coefnHeHusix) (Electromechanical
components for electronic equipment — Basic testing procedures and measuring
methods — Part 16: Mechanical tests on contacts and terminations — Section 20:
Test 16t: Mechanical strength (wired termination of solderless connections))

CoeguHuTenn ANs aNeKTPOHHOro obopyaoBaHus. VchblTaHus u usMepeHus.
YacTb 16-21. MexaHuyeckne UCNblITaHUsA KOHTaKTOB U BbIBOAOB. McnbiTaHve
16u: McnblTaHne KOHTaKTHOro BOMOCKA C MOMOLUbID BHELUHUX MeXaHU4eCKuUx
HanpsbkeHuii (Connectors for electronic equipment — Tests and measurements —
Part 16-21: Mechanical tests on contacts and terminations — Test 16u: Whisker test
via the application of external mechanical stresses)
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YcTpoiicTBa A1 cbpoca AaBeHns B TOM/IMBHbIX KOHTeiHepax TPaHCNOpPTHbIX
cpefcTB, paboTawwmx Ha npupogHom rase (NGV) (Pressure Relief Devices for
Natural Gas Vehicles (NGV) Fuel Containers)
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