MEXTOCYLAPCTBEHHbIA COBET NO CTAHAAPTU3ALMUN, METPONOMNN N CEPTUGUKALLUN
(Mrc)

INTERSTATE COUNCIL FOR STANDARDIZATION. METROLOGY AND CERTIFICATION
(ISC)

v rocT
MEXIOCYOJAPCTBEHHBIN
CTAHAAPT IEC 60079-29-1—
2013

B3PbIBOOINACHbBIE CPE/bI

YUacTb 29-1

[[a30aHaIM3aTopbl.
Tpe6OBaHI/IFI K 3KCrJstyatTaynoOHHbIM XapPaKTePUCTUKaM
ra3oaHas/in3aTopoB roprynx ra3oB

(prlEC 60079-29-1, IDT)

N3paHne ouumansHoe

PRIOE
CraHgapTtld<um
2014


http://www.kruzhevo-len.ru/krasivye-salfetki-foto.html

FOCT IEC 60079-29-1—2013

Mpepncnosue

Llenn, oCHOBHble MPUHUMUNLI U NOPSAOK NPOBeAeHNs paboT NO MEeXrocyLapCTBEHHOW cTaHgapTM3auum
yctaHoBneHbl TOCT 1.0—92 «MexrocygapcTeeHHas cuctema craHgapTtusaunm. OCHOBHblE MOJIOXEHUA» W
FOCT 1.2—2009 «MexrocygapcTtseHHas cuctemMa ctaHgaptusauymn. CtaHgaptbl MexXrocyfapCcTBeHHble, npa-
BMa 1 pekoMeHAaLumMnM No MexXrocyaapcTBEHHOW cTaHgapTu3auuu. MNMpasuna pa3paboTku, NPpUHATUA, NpuMe-
HeHWsi. 0OBHOBMIEHNS U OTMEHbI»

CBefeHusa o ctaHgapTe

1 NOArOTOBNEH ®enepasnbHbiM rOCYAapCTBEHHLIM YHUTAPHbLIM NpeanpuatTueMm «CMONEeHCKoe Npous-
BOACTBEHHOE 06beANHEHNE «AHaNUTNPUGop» (Pryn «Crno «AHanuTnpu6op») Ha 0CHOBE CO6CTBEHHOTO ay-
TEHTUYHOTO NepeBofa Ha PYCCKMIi A3bIK MEXAYHAPOAHOro cTaHfapTa, yka3aHHOro B nyHkTe 5

2 BHECEH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY perynumpoBaHuio n metposorum (PocctaHgapT)

3 NMPUHAT MexrocyaapCcTBeHHbIM COBETOM MO CTaHAapTu3auum, meTponorun u ceptudukauymm (npo-
TOKON OT 18 okTA6psA 2013 r. No 60-I1)

3a npuHATHE NPorosiocoBasu:

Kopg cTpaHbl

KpaTkoe HaumeHoBaHue cTpaHbel no MK no MK (MCO 3166) CoKkpau,eHHoe HauMeHoBaHWe HayWoOHaNbHOTO opra-
(MCO 3166)004-97 004-97 Ha no cTaHgapTusauuun
ApmeHnus AM MuH3KoHOMVKM Pecny6nmkn ApmeHus
Benapycb BY FocctaHpapt Pecny6nvku Benapycb
KazaxcTtaH Kz locctaHgapT Pecny6nvkn KasaxcTtaH
Mongosa MD Mongosa-Crangapt
Poccus RU PocctaHgapT
TamkukmicTaH TJ TamKukcTaHgapT
Y36ekncTtaH uz Y3craHgapt
YkpanHa UA MWH3KOHOMPa3BUTUA YKpauHbl

4 Mpuka3zom defepanbHOro areHTcTBa MO TEXHUYECKOMY PerysimpoBaHuio M MeTposiorum oT 22 Hos-
6psa 2013 r. No 1733-cT MexrocygapcTBeHHblli ctaHaapT FTOCT IEC 60079-29-1—2013 BBefeH B AelicTBne B
KauecTBe HauMoHanbHOro ctaHgapTa Poccuiickon depgepaunn ¢ 15 bespansa 2015 .

5 HacToswmii cTaHfapT WAEHTMYEH MPOEeKTy BTOPOro W3AaHUA MeXAyHapofHOro craHgapTa
IEC 60079-29-1 Explosive atmospheres — Part 29-1: Gas detectors — Performance requirements of detectors
for flammable gases (B3pbiBoonacHble cpeabl — YacTb 29-1: Ma3oaHanunsaTopbl — TpeboBaHUA K akcnayaTa-
LMOHHbIM XapakTepucTukam razoaHann3aTtopoB ropymx rasos).

MepeBoA ¢ aHrnuiickoro sisbika (en).

CTeneHb COOTBETCTBUSA — nageHTu4Hasa (KOT).

CBefeHNss 0 COOTBETCTBUN MEXIOCYAAaPCTBEHHbIX CTaHAAPTOB CChIIOYHbIM MeXAYyHapoAHbIM cTaHaap-
Tam npuBeAeHbl B 4ONOMHUTENBHOM NpuaoXeHun A

6 BBEAEH BBAMEHTTOCTM3K61779-1—2006.FOCTM3K61779-2—2006. TOCT M3K61779-3—2006,
FOCT M3K 61779-4—2006. TOCT M3K 61779-5—2006
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WNHdopmaLumsa 06 M3MeHeHUsx K HacTosWeMy cTaHfapTy Ny6nnkyeTCa B eXerofHom uHdopmauu-
OHHOM YyKasaTene «HauuoHanbHble cTaHAapThi», & TEeKCT U3MEeHeHWA W NONpPaBOK — B €XeMeCAYHOM
MHOpPMaLMOHHOM yKka3aTene «HauuoHanbHble cTaHfapThi». B cnyyae nepecmoTpa (3ameHbl) uam oT-
MeHbl HacTOosLLero cTaHjapTa cCooTBeTCTBYWLee ysegoMneHne 6yeT ony6/IMKOBaHO B eXeMeCA4YHOM
MHOPMaLMOHHOM YKa3aTene «HaumoHanbHble cTaHAapThl». CooTBeTCTBYLWasa nHhopmauus, yseiom-
JIeHNe N TeKCTbl pa3MeLlalnTCcsa Takke B MH(POPMaLMOHHON cncTeme o6Lwero nosib30BaHus — Ha ogu-
unansitom caliTe ®degepanbHOro areHTCTBa N0 TEXHUYECKOMY PeryimpoBaHnio U MeTpPoorMn B ceTu
MHTepHeT

© CtampapTunHcopm. 2014

B Poccuiickoii ®efepauun HacTosWwmiti CTaHAapT He MOXET 6bITb MOSIHOCTLIO UM YACTUYHO BOCNPOU3-
BEfeH. TUPaXVWpPOBaH M pacnpocTpaHeH B KayecTBe ouunanbHOro usgannus 6es paspelweHns degepanbHo-
ro areHTCTBa No TEXHWYECKOMY PEeryimpoBaHuio 1 MeTposiorim
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BeepeHne

HacTtosawuin ctaHgapT yctaHaBnnsaet obwmne TpeboBaHNA 1 MeToAbl UCNbITAHWUIA 31EKTPUYECKUX ra3oa-
HanM3aTopoB, NpefHa3HayYeHHbIX A1 06HAPYXEeHUA 1 U3MEPEHNS TOPHOYNX ra3osB 1 Napos.

PykoBoAcTBO No BbIGOPY, YCTAHOBKE, NPUMEHEHUIO Y TEXHUYECKOMY 06CNYXNBaHNIO 060pyA0BaHuUs, npea-
Ha3HayeHHOro Ans obHapyXxeHus rasa, npegcTtasneHo B IEC 60079-29-2—2009 «B3pbiBOOnacHble cpegbl.
YacTb 29-2. NazoaHannsartopbl. TpeboBaHWS K BbIOGOPY, MOHTaXY, MPUMEHEHMWIO Y TEXHUYECKOMY 06CTYXUBAHMIO».

\
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M E X IO CVY 4L APCTBETUHHUbB 1 C T AHALAPT

B3PbIBOOMNMACHbBIE CPEAbI
YacTtb 29-1

[a3oaHanu3artopbl.
TpeﬁOBaHI/Iﬂ K 3KCnnyaTauMOHHbIM XapakKTepucTtukam rasoaHann3atopoB roproymx rasos

Explosive atmospheres. Part 29-1. Gas detectors. Performance requirements of detectors for flammable gases

[Jata BBefeHus — 2015—02—15

1 O6nacTtb NpUMeEHeHus

HacTtosawwmit ctaHgapT FOCT IEC 60079-29-1 ycTaHaBnuBaeT o6lmMe TpebGOBaHMA K KOHCTPYKLMUK, CMO-
cobam npoBepkn paboTOCNOCOBGHOCTM M 3IKCNAyaTaLMOHHbIM XapakTepucTukam, a TakkKe onucbiBaeT MeTo-
Obl UCMbITAHNA, KOTOPblE NMPUMEHAITCA K NOpTaTUBHOMY, NepeaBUXHOMY U CTaluMoHapHOMY 060pyAOBaHuUIo,
npegHasHayeHHOMY A1 onpefesieHnss 1 U3MepeHns KOHLEHTpaLuumn ropoymx rasos 1 napos B CMecu C BO3-
ayxom. O6opygoBaHue (MK ero yacTu) npefHasHa4yeHo 419 NPUMEHEHUs B NOTEHLMabHO B3PbIBOONACHbLIX
cpepax (cm. 3.1.8) u B WaxTax, cogepxalinx pyaHUYHbINA ras.

HacTosiwuii cTtaHAapT ycTaHaBnmBaeT A1 ra3oaHann3aTopoB MUHUMasbHble Tpe6oBaHUs. 3asaBeHHble
N3roTOBUTENIEM XapaKTepUCTUKN ra3oaHann3aTopoB U 0COGEHHOCTM UX KOHCTPYKLUN, MPEeBOCX0AsLL e YPOBEHb,
YCTaHOB/IEHHbIV HACTOALMM CTaHAAPTOM, A0/KHbI 6bITb NOATBEPXAEHbBI AONONHUTENBHBIMU UCLITAHUSAMU.

HacToawwmii ctTaHAapT pacnpocTpaHseTcs Ha 060pyfoBaHue Nno onpegeseHnio roploymnx rasos ¢ guana-
30HOM M3MepeHUs B npefenax 06beMHOW [011, Kak 3asiBIEHO U3roTOBMTENEM, NpefHasHayeHHoe A5 Bbla-
Yy NokKasaHWil, CUTHANM3aLMN NAN APYTUX BbIXOAHbIX CUTHANOB, NpeAynpexaatLx o noTeHuanbLHol onac-
HOCTV B3pbIBa W. B HEKOTOPbIX CAyYanX, MHULMUPYIOLLMX aBTOMaTM4YeCcKkoe Nan pyyHoe 3aluTHoe geiicTBue.

HacTtosawwmin ctaHgapT pacnpocTpaHaeTca Ha obopyfoBaHMe, B TOM Yuc/ie CO BCTPOEHHbIMU NPO600T-
60pHbIMK yCTpoOlicTBaMM ANA MPUHYAUTENbHON Mofayu rasa, npefHasHavyeHHoe A8 NPUMEHEHNA B LEenax
obecnevyeHns NPOMbILWIEHHOW 6€30NacHOCTK.

HacTtosawwmin cTaHgapT He pacnpocTpaHAeTCsa Ha BHELWHWe cucTembl npobooTbopa. nabopaTopHbie Uan
Hay4Hble rasoaHanusatopbl, a Takxe obopyfoBaHue, npefHasHavyeHHOe TONbKO AN1A YNpaB/ieHUs TeXHONO-
rmyeckum npoueccom. HacToawwmii cTaHAapT Takke He pacnpocTpaHsaeTcs Ha TpaccoBble rasoaHannsaTopsbl.
[na MHOrokaHanbHOro rasoaHannTU4yeckoro ob6opyoBaHMA HACTOALWMIA cTaHA4apT pacnpocTpaHAaeTCs TONbKOo
Ha KaHanbl ANna 06HapyXeHNs 1 N3MepeHns CofepXxaHus roproynx rasos U Napos.

HacTtoswwmini ctaHgapT fononHseT u moaudmumpyet obuime Tpebosauusa IEC 60079-0. Tpebosa-
HUA HacToAWero ctaHjapra UMeT NpenMylecTBeHHOe 3HavyeHne, ecim OHWM NpoTuBopeyaT TpeboBaHMAM
IEC 60079-0.

MpunmevaHnsa

1 IEC 60079-29-1 npefHa3HayeH ANsi NOCcTaBkM 060pPyA0BaHNS C YypOBHEM 6€30MacHOCTU U 3KCMyaTauMoHHbIMU
XapakTepucTukaMmun, COOTBETCTBYHOLLMMU 06LLIEMY Ha3HaYeHUo. TeM He MeHee A1 KOHKPETHOTO MpPUMEHEHUS NOTEeHLM-
asbHbIli NokynaTe b (MPU COOTBETCTBYHOLLMX NMOTHOMOYMAX) MOXET NoTpe6oBaThb, 4TOGbI 060PYAOBaHME NPOLLIO AOMOI-
HWUTeNbHbIE UCNbITaHUS UK atTecTaumio. Hanpumep, o6opyaosaHue | rpynnbl (T.e. 060pyfoBaHve, NnpefHasHaueHHoe Ans
MCMOMb30BaHNA B LUAXTax, CoAepXalinx pyAHUYHbIE rasbl) MOXET OblTb HE JOMYLLEHO K UCMOMb30BaHMIO B LIaxTax 6e3
[ONOSTHUTENBHOTO NpeABapuUTeNbHOr0 0J06PEHNA KOMNETEHTHOrO OpraHa, nog, PUCANKLME KOTOPOro OHO HaxoamTCs.
Takve AONONHUTENbHbIE UCMbITaHWS/aTTecTaumsa paccmMaTpuBaloTCa Kak OMOIHEHUE K CTaHdapTaMm, YNOMSHYTbIM BbilLe,
WN UX OTAE/bHBIM MOMIOXEHNSAM U He NPENATCTBYIOT CepTUUKaL MM UM COOTBETCTBUIO AaHHbIM CTaHJapTam.

2 Bce raszoaHanm3aropbl, 0TrpajympoBaHHble C NOMOLLbIO MCMNO/b30BaHWA KOHKPETHbIX ra3oB M NapoB, MOTYT OCy-
LLIECTB/IATH BblAavy HEBEPHbIX NMOKa3aHWii N0 OTHOLLEHUIO K APYrM ras3amM Wav napam.

MN3paHue ouymansHoe
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3 B HacTosiLeM cTaHJapTe TEPMUHbI «HVDKHWIA KOHLIEHTpaLMOHHbIN npegen Bo3ropaeMoctn (HKMB)» 1 «HWKHWMI
KOHLLeHTPaLMOHHbIA Npeaen pacnpocTpaHeHus nnamenn (BocnnameHenus) (HKMP)» aKBMBaNEHTHbI, Tak e Kak 1 Tepmu-
Hbl «BEPXHWIA KOHLLEHTPaLMOHHBIV Npesfen Bo3ropaemocTy (BKIMB)B 1 «BepXHUIA KOHLEHTPALMOHHbBIN Npesen pacnpocTpa-
HeHusa nnamenn (BocnnameHeHusi) (BKMP)».

4 B HacTosILeM CTaHAapTe TepMUH «MHAMKaLMUS yBENMYEeHNS 06beMHON fonmn 3HadeHnsa X % nam X % HKIMP oT-
HOCUTCS K ra3oaHannsatopam C BEPXHUM npeaesioM ananasoHa namepeHus, pasHbiM nam Hmke X % nam X % HKIP

5 nsa razoaHanM3aTopoB € AnanasoHoM namepexmnin oo 100 % HKIMP v 20 % HKMP nHankauma KoHUeHTpauum
MOXeT OCyLLeCTBAATLCA B % 06. AOM UK MAH '. B 3TOM Cy4as BbIGOP eAyHULIbI U3MEPEHUS KOHLEHTpaL M JO/MKEH
6bITb COr1IaCcCoBaH C M3rOTOBUTE/IEM MNPV NMPOBEPKE BbINO/IHEHWSI TPEGOBaHUIA, YKa3aHHbIX B MPUIOKEHUN A.

6 TpaccoBble razoaHanu3aTopbl paccMmaTpusatoTcsl B pamkax ctaHgapta IEC 60079-29-4. B pamkax HacTosiLero
CTaHfapTa MOXeT paccMaTpuBaTtbCsi 060pyAoBaHMe TOJSIbKO C OYEeHb KOPOTKMM OMTUYECKUM MyTeM, rAe KOHLEeHTpauus
0CTaeTcs HeM3MEHHOI Ha NPOTSHKEHUM BCEro ONTUYECKOro NyTu.

2 HopMaTuBHbIE CCbI/IKK

[ns npuMeHeHUsa HacToALWero ctTaHgapTa Heo6xo4uMbl CnefyoLLne CCbl/IoYHble JOKYMeHTbI. ns Hepa-
TMPOBAHHbIX CCbIIOK NPUMEHSAIOT NocnefHee u3faHme CCbiJIOYHOTO AOKYMeHTa (BK/I04as BCe ero MU3MeHeHus).

IEC 60079-0 Explosive atmospheres — Part 0. Equipment — General requirements (B3pbiBoOnacHble
cpepbl. Yactb 0. O6wme TpeboBaHus)

IEC 60079-20-1 Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour
classification — Test methods and data (B3pbiBoonacHble cpegbl . YacTb 20-1. XapakTepucTuku Bew,ecTs Ans
knaccudukauum raza n napa. Metoabl UCMbITaHWIi U faHHbIE)

IEC 60079-29-2 Explosive atmospheres — Part 29-2: Gas detectors — Selection, installabon. use and
maintenance of detectors for flammable gases and oxygen (B3pbiBoonacHble cpefbl. YacTb 29-2. Ma3oaHanu-
3aTopbl. TpeboBaHUA K BbIGOPY, MOHTaXy, MPUMEHEHNIO 1 TEXHUYECKOMY 06CYXUBaAHWIO ra3oaHann3aTopos
roptoumx rasos u Kncnopopga)

IEC 60068-2-6 Environmental testing — Part 2-6: Tests — Tests Fc: Vibration (sinusoidal) (McnbiTaHus
Ha BO34eicTBMe BHeWHMX hakTopoB. YacTb 2-6. VcnbiTanua. VcnbiTaHne Fc: Bubpauyusa (CcuHyconganbHas)

IEC 61000-4-1 Electromagnetic compatibility (EMC)— Part4-1: Testing and measurementtechniques —
Overview of IEC 61000-4 series (9nekTpoMarHuTHas COBMeCTMMOCTb. YacTb 4-1. MeToANKN UCnbITaHWiA 1 U3-
mepeHuii. O6wumii 063op IEC 61000-4)

IEC 61000-4-3 Electromagnetic compatibility (EMC)— Part4-3: Testing and measurementtechniques —
Radiated, radio-frequency, electromagnetic field immunity test (3nekTpomarHuTHas coBMecTuMocTb. YacTb 4-3.
MeToaukn ucnbiTaHWii U M3MepeHniA. YCTOWUYMBOCTb K paAno4acToTHOMY 3/1eKTPOMarHMTHOMY NoJi)

IEC 61000-4-4 Electromagnetic compatibility of technical equipment. Immunity to nanosecond impulsive
disturbance. Requirements and test methods (3nekTpomarHutHas coBMecTMMOCTb. YacTb 4-4. MeToAnKM uC-
NbITAHUA N M3MepeHunii. icnbiTaHne Ha HEBOCNPUUMYUYMNBOCTb K BbICTPLIM NEPEXOAHbIM NpoLeccam v BCrnaeckam)

IEC 60529 Degrees of protection provided by enclosures {IP Code) (CteneHn 3awuTbl, o6ecne4ynBae-
mMble o6onoukamu (kog IP)

3 TepMUHbLI 1 onpeaeneHus

B HacTosAwWeM cTaHAapTe NpUMeHeHbl TEPMUHBLI M ONpeaesieHns, NnpuBeaeHHblie BcTaHgapTe IEC 60079-0,
a TaKxe cnefyloume TEPMUHBI.

NMpumeuyaHune — [onofHUTENbHbIE ONpPeAeNieHns, NPUMEHsiEMble A/151 B3PbIBOONACHbIX Cpes, NpuBeaeHb! B
MeXAyHapoaHOM 3neKkTpoTexHuyeckom cnoape (M3C) IEC 60050. yacTb 426.

3.1 CBoiicTBa rasa

3.1.1 okpyxatwwwunii Bo3gyx (ambient air): ATMOcthepHblii BO34yX B HEMOCPEACTBEHHOW 6/1M30CTM OT
rasoaHanusaropa.

3.1.2 yncTbliA BO3AyX (clean air): Bo3gyx, B KOTOPOM OTCYTCTBYIOT roptoyne rasbl, a Takxe BAUsoLine
UNN 3arpssHaloLW e selecTsa.

3.1.3 B3pbiBOONacHasa rasoBas cpepa (explosive gas atnrosphere): Cmecb ¢ BO3gyxom (npu atmoc-
hepHbIX YCOBMAX) roploYMX BelecTB B BUAe rasa uam napa, B KOTOPOW nocse BoCn/aMmeHeHUss MpoMcxXoanT
camonojjepxunBatrolieecs pacnpocTpaHeHne nnameHu.

MpumeyvaHusa
1 [laHHOB onpejeneHve, B YaCTHOCTU, UCK/IOYAET NPUCYTCTBME B BO3[yXe B3BECW TBEPAbIX YACTUL, MbIAN 1 BOMO-
KOH. TyMaH B HacTosILLeM CTaHAapT He pacrnpocTpaHseTcs.

2
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2 HecmoTps Ha TO, YTO CMeCb, KOHLeHTpaLus KOTOpPO NpeBbIlaeT BEPXHUIA KOHLEHTPaLMOHHBIN Npeaen sBocnna-
MeHeHus (BKMP) {cm. 3.1.9), He siBNSieTCA B3PbIBOONACHO ra30BOI CMECHI0, B psfe C/lyYaeB PEKOMEHAYETCSA paccMmaTpu-
BaTb €e Kak B3pbIBOOMNACHY0, B Y4ACTHOCTU, MpU knaccudukaumm 30H.

3 OTK/IOHEeHMe aTMOCEPHOro AABMEHNST M TeMnepaTypbl OKpyXXatoLei cpefpl OT CTaHAapTHOro ypoBHs 101,3 k/la
1 20 “C oka3blBaeT He3HaunTesIbHOe B/IMAHNE HAa XapaKTePUCTUKM B3PbIBOONACHOCTY rOProYnX rasos 1 Napos.

3.1.4 pyaHunuHblii ras (firedamp): Foptounii ra3. npenmyLLecTBEHHO COCTOSAILLUIA N3 MeTaHa, ckanaunsa-
oW uniAicst ecTeCTBEHHbIM 06pa30M B LUAXTax.

3.1.5 roptounii ras (flammable gas): Mas unu nap, KOTOPbIA NPU CMELEHUN C BO34YXOM B ONpeAeNeHHOiA
nponopuun o6pasyeT B3pbIBOONACHYIO Cpesy.

MpumeyaHune — BHacTosLEM cTaHAaPTe N0 TEPMUHOM «TOPHOUMIA Fas» criedyeT MOHMMATh TaXKE roproYrie napbl.

3.1.6 HMXHUIA KOHLEeHTpauuoHHbIW npepen Bo3ropaemocTu, HKMB (lower flammable limit. LFL):
O6bemHas [0/ roplYero rasa uan napa B BO3ayxe, HWXe KOTOPoi He obpa3yeTcs B3pbiBoOnacHas rasoBasi
cpepa, Bblpaxaetcs B npoueHTax (cm. IEC 60079-20-1).

MpumeyaHune — B HacToAWEM CTaHAapTe YNOTPe6ISETCA paBHO3HAYHbIV TEPMUH <HWDKHWIA KOHLLEHTpaLyoH-
HbI Npegen pacnpocTpaHeHus nnameHun (BocnnameHeHus)» (HKMP).

3.1.7 BewecTBa, oTpaBnawwme gatunkn (poisons of sensors): BelwecTtsa, Bo3geicTBue KOTOPbIX Ha
YYBCTBUTE/IbHbIE 3/1EMEHTbI AAaTYNKOB MOXET NPMBECTU K BPEMEHHON WM NOCTOSSHHON NoTepe UX YyBCTBU-
Te/IbHOCTK.

3.1.8 noTeHunanbHO B3pbiBOONacHasa cpega (potentially explosive atmosphere): Cpega, koTopas mMo-
XeT cTaTb B3pbIBOONACHOW (BO3MOXHA ONACHOCTb B3pPbIBA).

MpumMeyaHu e — [laHHbIl TEPMUH, B HACTHOCTU, OTHOCUTCA K Cpefie, B KOTOPOI KOHLEHTPALMs ra3a B JaHHbIN

MOMeHT npeBblwaeT BKIMP (BepXHWil KOHLLEeHTPaLMOHHbIA NpeAen pacnpocTpaHeHus naaMeHu), YTo B ciyyae pasbasie-
HUSA BO3JYyXOM, ieflaeT ee B3PbIBOOMNACHOM.

3.1.9 BepxHUii KOHLEHTpPaLuNOHHbIA nNpogen Bo3ropaemocTn. BKMB (upper flammable limit, UFL):
O6bemHas 014 ropoyero rasa uau napa B Bo3gyxe, npu NpesbllLEHNN KOTOPOI He obpasyeTcs B3pbiBOONac-
Has rasoBas cpeja, BblpaxaeTtcsa B npoueHTax (cm. IEC 60079-20).

MpumMmeyaHune — B HacTosLeM cTaHAapTe ynoTpebseTca paBHO3HAUHbI TEPMUH «BEPXHWIA KOHLLEHTPaLOH-
HbIli Npegen pacnpocTpaHeHns NnameHn (BocnnameHeHus)» (BKIP).

3.1.10 o6bemHas gona (06. gonsa) (volume fraction v/v): OTHOWweHNe o6bema onpegesieHHOro Kommno-
HEeHTa rasoBoii cmecu K cymme 06beMOB BCEX KOMMOHEHTOB ra3oBoi cMecu nepef cMmelwmnBaHnem. Bece 06b-
eMbl MPMBEAEHbI K AaB/IEHUI0 N TemnepaType rasoBoii cmecu.

MprumevyaHune — O6beMHasi 1015 U 0GbEMHAsA KOHLIEHTPALWS PaBHbl, €C/IN NPY OAMHAKOBbIX YCI0BUAX CyMMa
06bEMOB KOMMNOHEHTOB Nepef CMELLUMBAHUEM 1 06EM CMECH paBHbl. TEM He MeHee COBMNaZeHMNe 3Ha4YEHN BCTpeyaeTcs

peaKo, Tak kak CMeLLeHre ABYX Unu 6osee ra3oB Npy 0AMHAKOBLIX YC/T0BUAX 006bIYHO CONPOBOXAAETCA HE3HAUNTETbHBLIM
cxkaTtnem unu pexe He60NbLINM yBenn4yeHnem.

3.1.11 HyneBoOli NOBEpPOYHbI/ ra3 (zero gas): PekomMeHAOBaHHbI/i Npon3BoANTEsIeM ra3. B KOTOPOM
OTCYTCTBYIOT roptouune rasbl U MHTepdeprpyloLLmMe 1 3arpasHaoLLme BewecTsa, cnyxawme ana kanméposku/
HaCTpOWKN HyNna ycTpoiicTea.

3.2 Tunbl npnbopos

3.2.1 curHanusartop, He 060pyAOBaHHbIN OTCYEeTHbIM ycTpoilicTBoM (alarm-only equipment): O60-
pyAoBaHue. umetolLee yCTPOiCTBO aBapuitHO CMrHanm3aunm, Ho He OCHalleHHOe NoKas3blBalLW M NpU6opom
WAN UHBIM KOHTPOJIbHBIM YCTPOCTBOM.

3.2.2 ra3oaHanmsaTtop c NpuHyaAnTenbHO nogavei npo6bl (aspirated equipment): NazoaHanmsaTop
C NPUHYAMTENbHON Nojayeli aHanN3MpyeMoro rasa us okpyxatuiei cpefbl K AaTunky, Hanpumep, ¢ MOMOLLbIO
PYYHOrO AN 3N1EKTPUYECKOrO Hacoca.

3.2.3 razoaHanmnsaTtop HenpepbiBHOro gelicteusa (continuous duty equipment): FazoaHanmsaTtop Anu-
Te/NlbHOTO Nepuoja AeicTBMA € gatunkamu, padboTarWwMmn B HENPEepPbIBHOM UM NPEPLIBUCTOM pexuMe.

MpumMmeuyaHue —B HacTosALWEM CTaHAapTe BCe 06OPYAOBaHNE paccMaTpuBaeTcsl kak 060pyaoBaHue Henpe-
PbIBHOTO AeCTBUSI.

3.2.4 ra3oaHanunsatop ¢ aud py3moHHON nogadein rasa (diffusion equipment): lasoaHanusatop, B
KOTOPOM aHanM3upyeMmblii ra3 noctynaeT K 4aTUuKy U3 OKpyxatuei cpefbl 3a cuet guddysun, T.e. 6e3 op-
MUPOBAHUA NPUHYAUTENILHOTO NOTOKA.
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3.2.5 cTayunoHapHblit razoaHanusatop (fixed equipment): MazoaHanusatop 419 NOCTOSHHOW 3Kcnaya-
Tauumn. BCe 4acTn KOTOPOro ycTaHaBNMBAKOT HA MecTe NPUMeEHEHNS.

3.2.6 razoaHann3aTopsbl, OTHOCALWMECS K anekTpoobopyaoBaHuto Irpynnbl (group | equipment): la-
30aHanM3aTopbl. NpefHasHavyeHHble 415 NPUMEHEHNA B LWaxTax, OnacHbIX Mo BblAENEHNI0 PYAHUYHOTO rasa.

3.2.7 razoaHanmsaTtopbl, OTHOCALWMECA K 3anekTpoobopyaoBaHuto Il rpynnbl (group Il equipment):
[a3zoaHanusaTopsbl, NpefHa3HayeHHble 419 NPYMEHeHUs B MecTax C NoTeHUnasbHO B3PbIBOOMNACHON ra3oBoii
cpefoii, KpoMe LIaxT, ONacHbIX NO BblAe/IEHUI0 PYAHUYHOIO rasa.

3.2.8 noptaTuBHbIe razoaHanunsaTopbl (portable equipment): Mazoananusatopbl 3NM304UYECKOTO UK
HenpepbIBHOTO AeliCTBMA C aBTOHOMHbIM NUTaHNEM, KOHCTPYKLUA KOTOPbIX NO3BOSET /1IerKO NePeHOCUTb UX C
MecTa Ha MecTo U UCNoNb30BaTh BO BpEMSA NepeaBKeHns.

MopTaTBHbIE NPUBOPLI BKAOYAKOT:

a) pyYHble NepeHoCHble razoaHanusaTopbl, 06bIYHO Maccoit meHee 1 kr, npucnocobNeHHble ANS ynpas-
NeHnsa oaHOol pPyKOI;

b) HAMBUAYaNbHbIE ra3oaHanu3aTopsl, No pasmMepam v Macce Nofo6HbIE NepPeHOCHbIM, paboTawLne
HenpepbIBHO (HO He 06A3aTe/IbHO C HEMPEPbLIBHLIM PEXUMOM paboThl gaTunka), Noka OHW HaXO4ATCA y NOJb-
3oBarens;

C) Apyrve rasoaHann3aTopbl, KOTOPbIMY NOMIb30BaTE b MOXET YNPaB/isiTb BO BPEMSA NMEPEHOCKN B pyKax
UM Ha PEMHSX U KOTOPble MOTYT UMEeTb WU HEe UMeTb NPO60OTOOPHbLIN 30HA,.

3.2.9 raszoaHanusartopbl 3anu3loguyeckoro geicteua (spot-reading equipment). MasoaHanusartop,
npefHa3HauyeHHblli 4NA paboTbl 3NM30ANYECKN, B TEHEHNE HECKOIbKUX MUHYT, C HEPEeryapHbIMU UHTepBana-
MU MexXay OTAeNbHbIMWU U3MepeHnsaMn (kak npasuno, He 6osnee 5 MUHYT).

3.2.10 nepeaBuUXHOI razoaHanmsatop (transportable equipment): FazoaHannsaTop, He OTHOCALLUIACS
K MOpPTaTUBHbLIM, HO JIETKO MepeMeLliaemblii C 04HOTO MecTa Ha fpyroe.

3.2.11 aBTOHOMHbIW razoaHanuTuyecknini npubop (stand-alone gas detection equipment): Crauywno-
HapHbI razoaHanuTuyecknii npu6op, opMupyoLW it yHNULMPOBAHHbIM BbIXOAHOW CUTHAN B COOTBETCTBUU
C MPUHATBIM MPOMbILWJIEHHBIM CTaHAapToOM (Hanpumep. 4 — 20 MA), npefHa3HaYeHHbI 418 UCNONb30BaHNA
COBMECTHO C aBTOHOMHbIMK 6/710Kamun ynpasneHus, cuctemamu cb6opa v 06paboTkn AaHHbIX, LeHTpanbHbIMU
cucTeMaMm MOHUTOPUHIA W aHaNOTMUYHbIMKU CUCTEMaMU, KoTopble obpabaTtbiBaloT MHOPMaLUWI0 OT pas3iny-
HbIX UCTOYHWUKOB, NPUYEM He TOJIbKO OT razoaHanTUYecKoro o60pya0BaHus.

3.2.12 aBTOHOMHDbIV 610K ynpaBneHus (stand-alone control unit). CTayMoHapHble YCTpOiiCcTBa ynpaBieHus,
npefHasHauyeHHble AN5 nepefayn nokasaHwuin n3mepuTenbHOro npuéopa, MYHKLMA cUrHanusaunm, BbIXOAHbIX KOH-
TaKTOB W/W/N BbIXOAHBIX CUTHA/IOB NPM COBMECTHOI paboTe ¢ aBTOHOMHbIM ra3oaHauTUYecknM o6opyAoBaHNEM.

3.3 [Latuuku (sensors)

3.3.1 yyBCTBUTENbHLI 3neMeHT (sensing element): YacTb gatynka, B KOTOPOI B MPUCYTCTBUN FOpto-
UMX ras3oBblX CMecel NPoucxoaaT huanyeckme UAn XUMMYeckne U3MeHeHUsl, Ucnosib3yemMble A5t onpegene-
HWUA cof,epXaHnsa ropioynx KOMMNOHEHTOB UK ANs o6ecnevyeHns cpabaTbiBaHUSI CUTHANM3aL UK.

3.3.2 gaTuuk (sensor): C60poyHas eguHmLa, B KOTOPOW PacnosioXeH YyBCTBUTEbHbI 3N1€MEHT, coaep-
Xalmnii CooTBETCTBYIOLWME CXEMHbIE KOMMOHEHThI.

3.3.3 BCTpoeHHbIt gatuunk (integral sensor): laTumk, KOTOPbI ABASETCA YaCTblo UM PACMONOXEH BHY-
TPV OCHOBHOTO Kopnyca rasoaHanusartopa.

3.3.4 BbIHOCHOW faTuuk (remote sensor): gaTunK, PacrnofioXeHHbIi BHE OCHOBHOrO Kopnyca rasoaHa-
nusaropa.

3.4 OT60p razoBoil Npo6bI

3.4.1 npo6ooT6opHan nuHus (sample line): Tpy6onpoBoA, NO KOTOPOMY NOTOK aHaM3MpPyeMoro rasa
nogaeTcs Kk gatumky. B coctaB npo600T60pMOit MMHUM MOXeT BXOAUTb BCoMoraTesibHoe o6opyjoBaHue, Ha-
npumep, unbTP, cenapatop Bnaru.

3.4.2 npo600T60OpHLIN 30HA (sampling probe): OTaenbHaa npo6ooT6opHan NUHUA, NpU HEOBXOAUMO-
CTU moAcoefuHsAieMas K rasoaHanusatopy, noctaB/isieMas B KOMMJIEKTe C ra3oaHann3atopoM WAN OTAESbHO,
06bIYHO KOpPOTKas (4IMHON nopsgka 1 M) n umeroLwas XeCcTKyo KOHCTPYKLUIO (XOTA MOXeT 6biTb U Tefieckonu-
yeckoil). coefMHaemMas C razoaHannM3aTopoM, Kak NnpaBuno, Npu NOMOLLU rMBKOl TpyoKN.

3.5 CurHanusauusa

351 nopor aBapuiiHoi curHanmsayum (alarm set point): Hactpoiika o60pyaoBaHuUs, Npu KOTOPOIA
psieMasn KoHLeHTpaLumsa npuBeseT Kk cpabaTbiBaHW0 aBapuUHON curHanusauun unm 4pyroi BbIXOAHON hyHKLNN.

4
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3.5.2 curHan HeucnpasHocTu (fault signal): 3BykoBOWi, CBETOBOW UK BbIXOAHON CUTHAN APYroro Buja,
oT/invalLWwmiica oT aBapuiitHOro curHana, n3BeLarLWwmnin 0 HemcnpaBHOCTN 060pyA0BaAHMUA.

3.5.3 6nokupytouiasica aBapuitHaa curHanusauyus (latching alarm): AsapuiiHas curHanusauus, as-
TomMaTuyeckn 610kMpyloWanca nocae ee BKAOYEHUS, ANS OTKAIOUYEHUSA KOTOPOW TpebyeTcs BMeLlaTenbCTBO
onepartopa.

3.5.4 cneunanbHblii pexum (special state): Bce pexumbl pa6oTbl razoaHanusaropa, Kpome pexuma
M3MepeHusl, Hanpumep, NPOrpeB, PeXuM rpajynpoBkn, NHANKALWA HENCMPABHOIO COCTOSAHUS.

3.6 XapaKkTepuCTWKMW, CBA3aHHbIE C BPEMEHHbIMU NUHTEpBanamu

3.6.1 gpeiip nokasaHwuii (drift): N3ameHeHne nokasaHwuii rasoaHanusaTopa BO BPEMEHU MPU HEU3MEH-
HbIX COCTaBe aHaan3npyemMoro rasa (B TOM YMc/ie YHUCTOro BO3Ayxa) U YCNI0BUSIX OKpYXaloLell cpefpbl.

3.6.2 yctaHoBuBlweecsa nokasaHue (final indication): MokaszaHna obopyfoBaHua nocne crabunamsaunu.

3.6.3 MMHUMaNbHOEe BpeMs n3mepeHuns (419 ra3oaHaan3aTopoB 3NM30ANYECKOro AeicTBus) (minimum
time of operation (spot-reading apparatus)]: BpemeHHOli UHTepBan Mexay Havyanaom npouenypbl MU3MepeHus
N MOMEHTOM, KOrga nokasaHusa rasoaHanusaropa focTuralT onpegeneHHoro ycTaHOBUBLLErocs nokasaHus.

3.6.4 ctabunusaymnsa (stabilisation): CoctosHMe, Nnpn KOTOPOM TpK OoTcyeTa MoOKasaHusa rasoaHanmsarto-
pa, B3ATble NoApsAs ¢ ABYXMUHYTHbIM MHTEPBasIOM NpU HEM3MEHHOM COCTaBe aHaM3Mpyemoro rasa, otaimya-
I0TCS Mexnay coboit He 6onee yem Ha +1 % OT gnanasoHa N3MepeHUit.

3.6.5 Bpemsa ycTaHoB/NeHWs nokasaHuii (time of response f(x)]: MHTepBan BpeMeHu nocne nporpesa
rasoaHanmnsartopa, Mexgy MOMEHTOM CKaYKo06pa3HOro U3MeHeHUs Mexy YNCTbIM BO34YXOM U CTaHAAPTHbIM
NoOBEPOYHbIM ra3oM, Uan HaobopoT, Ha BXOAe razoaHannsatopa U MOMEHTOM, KOTrfa BbIXOLHOW CUrHan A0CTu-
raeT 3afaHHol fonu (x) ycTaHOBUBLUErOCS CUMrHana no ctaHAapTHOMY NOBEPOYHOMY rasy.

3.6.6 Bpema nporpesa (warm-up time): VIHTepBan BpeMeHU Npu YCTAHOBIEHHbIX YC/IOBUAX OKpYXalo-
e cpeAbl OT MOMEHTa BK/IOYEHNA razoaHanm3aTopa 40 MOMeEHTa, Korga nokasaHus razoaHanusartopa fo-
CTUraloT yCTaHOBJ/IEHHbIX NpefenoB fONYCTUMbIX OTK/TOHEHU OT yCTaHOBMBLUMXCA NOKa3aHUN N coXpaHAlTCs
B 3TUX npegenax (CM. PUCYHKu 1 u 2).

3.7 Npoune TepMUHbI

3.7.1 HOMMHanbHOe HanpskeHne nutaHua (nominal supply voltage): HanpsxeHne nuTtaHns rasoaHa-
nusaTtopa. ykasaHHOe U3roTOBUTENIEM.

3.7.2 cneymnanbHblii MHCTPYMEHT (special tool). MIHCTpyMeHT, npegHa3HaueHHblli Ans obecnevyeHus
JocTyna K yCTpolicTBam pPerysiMpoBKM U HACTPOIKN. KOHCTPYKLUSA MHCTPYMEHTa NpPenaTcTByeT HeCaHKLMOHU-
poBaHHOMY BMellaTenbCTBY B paboTy rasoaHanunsartopa.

3.7.3 Bupg B3pbiBO3awWwnThl (type of protection): CneunanbHble Mepbl, NpefycCMOTPEHHbIE B KOHCTPYK-
LN 3nekTpoobopyAoBaHuA 4715 NpefoTBpalleHns BOCN/IaMeHeHUss OKpyXatoleih B3pbIBOONACHOW rasoBoi
cpepnbl (cM. 4.1.2).

MOHTOHHK

(Cm.n.2748B)

PucyHok 1— Bpemsa nporpesa B YACTOM BO3yxe
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MNaBnBHMA

PucyHok 2 — Bpewms nporpesa B IMIC

4 O6wune TpeboBaHus

4.1 BBegeHue

4.1.1 O6opyaoBaHvWe AO/HKHO COOTBETCTBOBaTb TpebOBaHMSAM HaCTOSAWEro craHgapTa U Kputepuam
npunoxexusa A.

OCO6GEHHOCTU KOHCTPYKLMW W XapakTepuUCTUKWN rasoaHann3atopa, O KOTOPbIX 3adBAAeT U3roToBuTeNb,
npeBocxoAslne ypoBeHb, yCTAHOBNEHHbI TpeboBaHNAMMN HACTOALWEro cTaHaapTa, AO/KHbI OblTb MOATBEPX-
LEeHbl UCNbITAHUAMU.

Mpy npoBepke TeXHMYEeCKNe XxapakTepucTnkun, 3asaBseHHble N3roToBuTeiem, Unm ocobblie xapakTepucTu-
KM KOHCTPYKUMWU AO/MKHbI COOTBETCTBOBATb MUHUMMa/bHbLIM TpeboBaHMAM cTaHaapTa. Jllobblie JONONHUTENb-
Hble UCNbITAHUA [O/KHbI 6bITb COrNacoBaHbl N3rOTOBUTENIEM U UCMbITATEIbHON NabopaTopueil, ycTaHOBEHbI
M onucaHbl B NPOTOKOME UCMbITAHUNA.

Mpumep — Ecnv M3roToBUTENb 3a9BNSeT NOrpelHocTb JaTuMka B paclUMpeHHOM Ananas3oHe Tewmne-
paTyp oT MuHyc 50 "C go 55 "C paBHyto 15 % HKIP (gns razoaHanmv3aTopa Cc guanasoHom namepeHus ot 0 go
100 % HKI1P), norpelHocTb JaTuuka Jo/MKHa COOTBEeTCTBOBATb 3asB/IEHHOV U3rOTOBNTENEM B AnanasoHe
TemnepaTyp oT MUHyc 50 °C go muHyc 25 °C n TpeboBaHusam 5.4.7 ons gnanasoHa TemnepaTyp OT MUHYC
25'C po 55 °C.

MpumeyaHune — B HeKOTOPbIX Criyyasx TpebyeTcs NpuMeHeHne 060pyA0BaHUS CO CeLnaibHbIMU XapakTepu-
cTUkaMu. Hanpumep, razoaHanusartop, npegHasHauyeHHbIN 418 NPUMEHEHNS B YTOMbHbIX LLAaxTax ¢ Auana3oHoM usmepe-
HMS 06beMHO fosn meTaHa oT 0 % A0 10 %, HO C NOrPeLUIHOCTbLI, PABHOW NOrPELLHOCTY ra3oaHasiM3aTopa C AMana3oHoM
n3mepeHns o6bLemHol gonv metaHa ot 0 % Ao 5 % . B aTom cnyyas npegen AonycTUMOro OTKNOHEHWUS NpW NPOBELEHNN
ucnbiTaHUli BblIGUpPaeTcs B COOTBETCTBME C XapakTepucTMkaMu rasoaHanmsaTopa C Anana3oHoOM M3MepeHns 06bemMHoi
nonv metaHa ot 0% o 5 %.

4.1.2 dnekTpuyeckme 610KA MU KOMMNOHEHTbI A0/KHbI COOTBETCTBOBATH TPEOGOBAHUAM K KOHCTPYKLUUU U
UCNbITAHNAM, YCTAHOBNEHHbIM B noApasgene 4.2 n pasgene 5. Kpome Toro, matepuasnsl, KOHCTPYKLUS U YpoO-
BeHb B3pbIBO3alMThl YacTeli razoaHannsaTopa, npegHasHayeHHbIX 418 paboTbl BO B3PbIBOOMNACHbLIX 30HAX,
LO/KHbI YAOBNETBOPATb TPe60BaHNAM B3PbIBO3aLNTbI, YCTAHOBMEHHbIM B COOTBETCTBYIOLWMX YACTAX CTaH-
naptos cepun IEC 60079.

[vana3oH TemnepaTypbl OKpyxatliei cpefbl 060pyf0BaHNA B COOTBETCTBMM C HACTOAWMM cTaHgap-
TOM He [0/KEeH NpeBbiWaTth AnanasoHa TeMnepaTtypbl OKpyxatwlLieil cpefbl BUAOB B3pbIBO3ALUTHI.

4.1.3 Nio6ble anekTpuyeckne Lenu rasoaHanmsatopa, OTHOCALLEroCA K 3/1eKTpoo6opyAoBaHUIO TPYI-
nbl |, pasmeliaemblie B TOW Xe B3pbIBOONACHOW 30HE, YTO U AaTyuk, AO/KHbI 6bITb MCkpo6e3onacHbiMu (ia);
YYBCTBUTE/IbHbIE 3/IEMEHTbI TaKXe A0/KHblI 6bITb MCKPO6E30NacHbIMU AN UX KOpnyca A0/KHbl COOTBETCTBO-
BaTb Tpeb6oBaHMAM 6e30MacHOCTU, yKa3aHHbIM B 4.1.2.

4.2 Tpe6oBaHNA K KOHCTPYKL UK

4.2.1 O6Wme NoNoXeHns
[a3oaHannsatop uaun ero 4acTtu (Hanpumep, BbIHOCHO AaTyuk), npefHasHavyeHHble ans paboTbl B Npu-
CYTCTBUU arpeccuBHbIX MapoB M ra3os, AO/MKHbI GblTb U3rOTOB/IEHLI U3 MaTepuanoB, CTONKNX K KOPPO3uU.
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B KOHCTPYKUWM razoaHanu3atopa AO/IKHO 6GblTb NMPeAyCcMOTPEHO YAOGHOE BbINMOSHEHNE PErynsipHbIX
NPOBEPOK NOTPELIHOCTN U3MEPEHNIA.

Bce maTepuasibl U KOMNOHEHTbI B KOHCTPYKUWM razoaHanusatopa cfiegyeT UCNO/b30BaTb B COOTBET-
CTBUW C OTPAHUUYEHUSAMMN N XapaKTEPUCTMKAMU, YKa3aHHbIMU UX N3TOTOBUTENSIMU, €C/IN UHble TPe6oBaHUs He
yCTaHOB/EHbI B COOTBETCTBYIOLWMX CTaHAapTax no 6e30nacHoCTU.

MpumeyaHune — OB6bIMHO ONTUKO-AO6COPOLMOHHbBIE ra3oaHaM3aTopbl ¢ ANdY3nMOHHbIM 3a60pOM NPOGbI,
OCHalLleHbl ONTUYecKoi kamepoit AnnHoii Ao 30 cm. OfHako, B 0COObIX C/lyyasX, A5 NOyYeHNs pesy/ibTara MOXHO 1c-
no/nb30BaTh CTALMOHAPHYI0 ONTUYECKYIO Kamepy G0/bLUero pasmepa.

4.2.2 YcTpoicTBa MHAMKaLmn

4.2.2.1 O6uMe NoNoXeHNs

NHankKaums ykasbiBaeT Ha NofknovyeHne o60pyfoBaHna K UCTOYHUKY NUTAHUA, HaxXoXAeHue B COCTOSA-
HUW aBapuHOW cUrHanu3auny u cneunanbHoOM pexvme.

MopTaTMBHblE razoaHann3aTopbl 40/KHbI BblAaBaTb BU3yasibHYIO U 3BYKOBYIO CUTHanun3auuo B cnydae
HencnpasHOCTW UM aBapUItHOrO COCTOAHUSA.

Ecnu nepefBMXHOW 1 cTauMoOHapHbI ra3oaHannsatopbl o6ecneynBaloT 3BYKOBYIO CUTHANU3aLNIO, Kak
MUHUMYM, fO/MKHA 0ToBpaxaTbCca aBapuitHaa curHanmsayus.

MpumeyaHune — B cTaunoHapHbIX rasoaHasiM3aTopax MHAMKaLWs 0TobpaxkaeTcsl Ha 6710Kke KOHTPOS.

4.2.2.2 LeHa eguHuubl MnajLwero paspsaja MHANKauumn KoHueHTpaymm

[ns razoaHanusartopa, VMelLLero oTcHeTHOe YCTPOCTBO, LieHa eAUHMLbI MajWwero paspsaga uHanka-
LN KOHLeHTpaLnn KOToporo HegoctaTouHa A4/19 NPOBEPKU COOTBETCTBUA Npubopa TpeboBaHUSAM HacTosALWero
cTaHgapTa, Ao/XHa 6bITb NpegycMOTpeHa BO3MOXHOCTb NOAKMIOYEHUS AOMNOMHUTENBHOIO NOKasbliBalLero
WU perncTpupyloLLero ycTpoiicTea, obecneymBatLlero BbiNosiHEHE Takol NpoBepku, U 0603HaUYEHbl TOUKM
ero noAxnYeHuns.

MokasaHns OTCUETHOro YCTPOWCTBA razoaHanmnsaropa He A0/KHbl NPOTUBOPEUYUTb NOKa3aHWAM nokasbl-
BalLLLEr0 UV PerncTpupyloLLero ycTpoicTaa.

4.2.2.3 inana3oH namepeHui

[omkHa 6bITb 0becneyeHa MHAMKaLMS BbIXoAa NokasaHWin razoaHanusatopa 3a npegenbl gnanasoHa
N3MepeHuni.

4.2.2.4 BblbpaHHbIli Anana3oH namepeHus

Ecnun B ra3oaHanunsatope npegycMoTpeHo 60/1ee 04HOro AnanasoHa usmepeHunit, BblbpaHHblli gnana3oH
[O/KEH 6bITb ACHO 0603HAaYEH.

4.2.2.5 ilnana3oHbl HEYYBCTBUTEILHOCTH

PesynbTatbl n3MepeHuii, BblfaBaemMble Ha Tabno v B BUAE BbIXOAHbIX CUTHANOB, AO/KHbI ObiTb UAEH-
TWYHbI. PesynbTaTbl M3MepeHuii, nexauime B gnanasoHe oT 0 % Ao 5 % OT gnanasoHa u3mepeHwuid, MoryT
6bITb NpeAcTaB/eHbl HY/1IEBbIM 3HaYeHWeM. B nopTaTuBHbLIX 1 NepeABMXHbIX razoaHanmsaTopax cnegyet obe-
cneuymBaTb Bblgayy nokasaHwuii, nexawmx HuWxe MUHYC 5 % OT HWKHENR rpaHuubl guanasoHa usmepeHui, nnm
BblfiaBaTb CUTHa/ HeucnpasBHOCTWU. [lNA rasoaHanM3aTtopoB Apyrux TUNOB cneayeT BblfaBaTb CUTHa Heuc-
NPaBHOCTU NPY NOSyYEHUN pe3yNbTaToB U3MepPeHNit HUXe MUHYC 10 % OT HUXHel rpaHuLbl AuanasoHa nsme-
peHunit. Takum o6pasom, ycTpaHsaeTCcs BO3MOXHOCTb NOTePU pe3ynNbTaToB M3MEPEHMNI NPU COBMECTHON paboTe
060pyA0BaHNS B PeXVMe M3MepeHunit. B pexume rpagyupoBku nt060e nogasBneHne U3MEePEeHHOro 3HavyeHus
[O/XHO aBTOMaTUYEeCKN OTKoYaTLCA.

4.2.2.6 NHgnkaTtop

B Tom cnyvae, ecnu npefycMOTpeH OAWH MHAMKATOP, onoBewawlwuii 06 onacHOCTH, Henonagkax uam
MHbIX NOKa3aHUSAX, OH JO/KEeH OblTb KpacHoro useta. Ecnu ncnonb3yeTcs OTAeNbHbIli WAN MHOTOLBETHbIN
NHAMKaTop, UBeT cBeveHnsa (byayyun Hambonee NpMOPUTETHLIM) UCNOMb3yeTCcA B cnefytolleil oyepeaHoCTH:

a) UHAVMKaTop, CUTHANN3NPYLWWi 0 NPUCYTCTBUM KOHLLEHTpaL MK rasa Bbille nopora aBapuitHoii curHa-
nnsauumn. — KpacHoro LseTa,

b) UHAMKATOP HencnpaBHOCTU 060PYyAOBAHNSA — XENTOro LBeTa;

C) WHAMKATOP 3/IEKTPONUTAHUA — 3€e/1eHOro LBeTa.

4.2.2.7 MapKnpoBKa uHamkaTopa

B gononHeHue K UBETOBbIM TpebOBAHWAM WHAMKATOPbLI AO/MKHbI MMETb NOACHAKLWIME WX Ha3HavyeHue
Hagnucu.

MpumMmeyaHue — BMecTo oTneyaTaHHbIX NOSICHSAOLLMX HAANUCEl JoNycKaeTCst BbIBOA TEKCTA, MOSICHSIOLEro
MapK1poBKY MHAMKATOPOB, HA 3KpaH AUCTes.
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4.2.3 ABapwuiiHaa curHanmsaumns Wam BbIXOAHble PYHKLNN

4.2.3.1 O6wme NoNoxXeHms

Moporn aBapuitHON curHanmsaynm He AO/MKHbI HAX0AUTLCA 3a NpejenaMmu gnanasoHa U3MepeHuii.

4.2.3.2 ObopyaoBaHne HenpepbIBHOTO AeicTBuA

YcTpoiicTBa aBapuitHOM curHanusaunmn, BbIXO4Hble KOHTaKTbl UIN BbIXOAbl aBAPUAHOTO CMrHana crawmo-
HapHbIX N NOPTATUBHbIX ra30aHa/IN3aTOPOB HEMPEPbLIBHOTO AECTBNA, KOTOpble NpejHa3HauveHbl 415 onpeje-
NleHNs NoTeHLManbHO ONacHO! KOHLEHTpaLuun rasa, f0/MKHbl 6biTb 6/10KMPYIOLUMUNCA, OTKIIOYAEMbIMU TOMb-
KO BpyuHylo. Ecnu rasoaHanusaTtop nofknoyaloT K BHEWHEN cucteme, cpefcrBa BK/IIOYEHUS U OTK/IIOHYEHUSA
6/10KMPOBaHNS MOTYT 6bITb BCTPOEHBI B 3Ty cucTemMy. Ecnn npegycmMoTpeHo ABa unun 6onee nopora cpabarbl-
BaHWA. NO XenaHuo notTpebutens aBapuitHas CUrHannsauuns npesbIlLIEHNS HUXHEro nopora MoxeT 6biTb He-
6nokupytoLleiica. B aToMm crnyyae curHanvsauuns npogosxkaet paboTaTb MpU HaUuMM TPEBOXHON cUTyaLuu.
JlonoNHNTe NbHbIR 3BYKOBOW CUTHAA MOXeT OTCyTCTBOBATb.

MpumMmedaHune — OyHKUMM GIOKMPOBAHUS MOTYT GbiThb 3a/10)eHbl B NPOrpaMMHOM o6ecneyeHum.

Ecnn B rasoaHanusaTope cylecTByeT BO3MOXHOCTb OTK/IOUYEHUSA CUTHANbHbIX YCTPOMNCTB, BbIXOAHbIX
KOHTAKTOB W/AN BbIXOAOB aBapuiHOW curHanusauuu, HanpuMmep B LEensX NOBEPKU, 06 OTKAIOYEHUU A0/KEH
onoselaTb cneuunanbHblil curHan. Jna cTaunmoHapHOro rasoaHannsatopa Ao/KeH 6biTb NPeAyCMOTPEH KOH-
TakT WAu Apyroi nepepawLwnii BbIXOAHOW curHan. Ecnm curHanbHble yCTPOCTBA aBTOMAaTUUYECKN BKAKOYAKOT-
Csl B TeyeHne 15 MUHYT, Hanmyune cneunasnbHoOro BbIXOAHOIO CUrHana uin KOHTakToB Heobs3aTeslbHO.

4.2.3.3 MepeHoCHble razoaHann3aTopbl, OTHOCALMECH K 3N1eKTPoo6opyf0BaHNt0 rpynnbl |, ¢ BEpPXHUM
npefenoMm nsMepeHusa o6bLeMHo gonm 1o 5 %

Mopor cpabaTtbiBaHNS aBapuinHO curHanmsauuy He [O/KEH NpeBbiWaTh 06beMHy gont 3 %. Maso-
aHanusaTop MOXeT cofepxaTb AONONHUTENbHOE CUrHaNbHOE YCTPOKCTBO, OnoBeljalllee O NpeBbleHUN
BEpPXHero npejena gnanasoHa nsmMepeHui.

4.2.3.4 TlepeHOCHble rasoaHann3aTopbl, OTHOCALLMECH K 3/IeKTpoo6opyAoBaHUIo rpynnel Il. ¢ BepXHUM
npegenom namepenunsa go 100 % HKMP

Mopor cpab6aTbiBaHWsi aBapuiiHOi cUrHanM3auum He AO/MKeH npesBbiwaTte 60 % HKMP. FasoaHanusa-
TOp MOXeT cogepXaTb AOMOJIHNTENbHOE CUTHa/IbHOE YCTPOWCTBO, OnoBeLljalollee 0 NpeBbilleHNN BEPXHEro
npegena gnanasoHa U3MepeHui.

4.2.4 CwurHasbl HeMcnpasHOCTH

CTauvoHapHblii U NepeABMXHON rasoaHannsatopbl AO/DKHbI NofaBaTb CUTHaN HEUCNpaBHOCTU B CAY-
yae CHUWXEHWS HanpsHKeHUs NUTaHWa HWXe LOoNyCTUMOro YypoBHSA, 06pbiBa OAHOrO0 MnAn 605ee NpPoBOAOB B
3/1eKTpoLenax Aatynka uav obpbiBa YyBCTBUTE/IbHOIO 3/1eMeHTa.

[omxeH 6bITb NPeAyCMOTPEH CUTHAN HEUCNPaBHOCTK, yKa3blBalOLW WA Ha KOPOTKOE 3aMbiKaHue uaum 06-
pbIB Kabens, coeguHAOLLEro NPU60op ¢ AaTUYNKOM.

MpumeyvyaHune — lMpn NepeyncrneHHbIX BbILLE YCIOBUAX AONYCKaeTcs, YTO 060pyA0BaHMe Takke MOXET Bbl-
[laBaTb aBapuiiHyl CUTHaIM3aLMIO.

3HaueHuns, nexatyne HUWxKXe MMHyc 10 % OT HUWXKHEN rpaHuLbl guanasoHa n3MepeHus (Hanpumep, ns-3a
apelidpa nokasaHwuii), 4O/MHKHbBI 0TOGPaXaTbCsl C MOMOLLbI0 CUTHaNa HencnpaBHocTu (cMm. 4.2.2.5).

[a3oaHanusatopbl ¢ aBTOMaTM3MPOBAHHOW MPUHYAUTENbLHON nogadveli rasa AO/MKHbl ObiTb OCHALLEHbI
BCTPOEHHbIM YCTPOCTBOM MHAMKaLUN pacxofa, KOTOpoe BblAaeT CUTHaN HEMCMNPABHOCTY B ClyYae CHUXEHUS
pacxoga.

4.2.5 OpraHbl perynmposku

KOHCTpyKLMA BCEX OpraHOB perynnpoBKu fo/KHa o6ecneunsathb 3awWmuTy OT HECAHKLMOHUPOBAHHOIO Mn
cnyyaiiHoro BMelwartenbCcTBa B paboTy razoaHanusatopa. [pyMepomM MOXeT CAyXuTb npucnocobnexHne B Buge
KPbILWKW, 3aKpbiBalLen 4OCTYN K 3TUM opraHamMm v Tpebyoweid npuMeHeHUsa cneynanbHOro UHCTPYMeHTa Ans
ee CHATUA.

CTaumoHapHble rasoaHannsaTopbl, pas3MelleHHble BO B3pPbIBOHENPOHMLAEMbIX 060/104Kax, LOSIKHbI
6bITb CKOHCTPYMPOBaHbI Taknm 06pa3om, 4TO6bl OpraHbl PerynnpoBKn GbiIM 4OCTYNHbI CHapyXu. OpraHbl pe-
rYNMPOBKN He AO0/MKHbI HapylwaTb B3pblBO3aL Ty razoaHannTnyeckoro o6opyaosaHums.

KoppekTUpoBKM Hy/eBbIX MOKa3aHUii 1 YyBCTBMTENIbHOCTM rasoaHanunsaropa f0/DkHbl 6bITb paspaboTa-
Hbl TaK. Y4TOObI:

a) KOppeKTUpoBKa OAHOr0 He BAMAMA Ha KOPPEKTUPOBKY APYroro:

b) UCKnYanacb BO3MOXHOCTb KOPPEKTUPOBKM TOJIbKO OLHOIO KOMMOHEHTa, T.e. nocnefoBaTesibHOCTb
KOPPEKTUPOBOK A0/XXHA rapaHTMpoBaTtb, YTO NPV KOPPEKTUPOBKE OAHOT0 KOMMNOHEeHTa 6yaeT npousBefeHa
KOppPEeKTMpOoBKa BTOPOrO.
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4.2.6 TazoaHanusaTopbl ¢ 6aTapeliHbiM NMTaHnem

B raszoaHanusatopax, nuTaembliX OT BCTPOEHHOI GaTapewu, fo/mkKHa 6bliTb NpeAycMOTpeHa UHAuKauma
paspsaga 6atapeun, a B pyKoBOACTBE NO 3Kcnayatayuy AO/KHO 6biTb AAHO ONUCaHMe U NOSICHEHO Ha3HavyeHune
3TO nHagukauum [cm. 4.4, nepeuyncnetue j).

4.2.7 ABTOHOMHbIe razoaHann3aTopbl ANA UCMNOMb30BaHWA COBMECTHO C OTAeNbHbIMK 6/10KamMmn ynpas-
nexHuns

B akcnnyaTauuoHHO [OKyMeHTauuu Ha obopygoBaHume Ao/kHa ObiTb OnMcaHa B3aMMOCBSA3b C COOT-
BETCTBYIOLWMNM BbIXOAHbIM CUTHANOM UKW UHAUKaunen (pyHKUuma npeobpasoBaHuna) KOHULeHTpauun rasa (onpe-
fensieMoii ¢ nomolblo o6opyaoBaHus). [lonxHa ObiTb 0b6ecneyeHa BO3IMOXHOCTb MPOBEPKM DYHKLMM npe-
o6pasoBaHuA. N3rotoBuTeNb A0/MKEH, KAK MUHUMYM, yKa3aTb JaHHble O B3aVMOCBA3U BbIXOAHOIO CUTHaNa un
3HaYeHUsa KOHUeHTpauun rasa, cootseTcTBytowein 0 %. 10 %, 25 %. 50 %, 75 % n 100 % gnanasoHa nsmepe-
HWiA. inanasoHbl U3MEPEHUss U CUTHaNbl UHAUKALWWM COCTOSIHMA (Hanpumep, HEUCNPABHOCTb, 3anpeT) Takxe
[OJ/DKHbI 6bITb yKa3aHbl U3roTOBUTENEM.

B cnyyae Heo6xo4MMOCTN U3rOTOBUTENb A0/KEH NOCTaBNATbL 060pyA0BaHME ANA CUUTbIBAHUSA BbIXOA-
HOro curHana unu nokasaHwii, 4To NO3BONUT ONpeAennTb NOrpellHOCTb PYHKUUN Npeobpa3oBaHns.

4.2.8 OTfenbHble 6510k ynpaBaeHnus Ana NpMMeHeHUs ¢ aBTOHOMHbIMU rasoaHanmsaTopamu

B akcnnyaTauMOHHOW fOKyMeHTauum Ha o6opyaoBaHne A0/MKHA ObiTb onncaHa B3aMMOCBSA3b BXOAHOr0O
CUrHana ¢ paccyMTaHHbIM 3Ha4YeHMeM KOoHUeHTpauuun rasa (PyHKuus npeobpasosaHus). [onxHa 6biTb obe-
cneyeHa BO3MOXHOCTb MPOBEPKM (PYHKLMM Npeobpa3oBaHus. M3rotoButesnb AO/MKEH, Kak MUHUMYM, yKasaTb
JaHHble 0 B3aMMOCBA3M BXOAHOIO CUrHana v 3HavyeHus KOoHUeHTpauuu rasa, cooTsetcTBytowelr 0 %,10 %,
25 %. 50 %, 75 % 1 100 % Anana3oHa M3MepeHunit. juanasoHbl U3IMEPEHUSI U CUTHA bl MHAUKALWUN COCTOSAHUSA
(Hanpumep, HeucnpaBHOCTb, 3aMnpeT) Takke AO/MKHbI ObiTb yka3aHbl U3roTOBUTESIEM.

B cnyyae He0o6X04MMOCTMN N3rOTOBUTENb L0/KEH NOCTaBNATbL 060pyA0OBaHNE A8 CUNTbIBAHWUA BXOLHbIX
CUrHanoB, YTO NO3BOINT ONpPeAeUTb NOrPeWHOCTb PyHKLMN Npeobpa3oBaHmns.

4.2.9 N'azoaHann3aTopbl C NPOrpaMMHbIM yrpasieHnem

Mpu paspaboTke razoaHanM3aTopoB C NPOrpaMMHbIM ynpasaeHnemM cnegyeT yunuTbiBaTb ONACHOCTH, KO-
TOpble MOTyT BO3HMKaTb U3-3a C60eB B Nporpamme.

4.2.9.1 MorpewHOCTb Npeobpa3oBaHns

CBSA3b MeX/y COOTBETCTBYILMMN aHANOroBbIMU U LM POBLIMU 3HAYEHUAMUN AOMKHA BblITb OAHO3HAY-
HOW. [lnana3oH BbIXOAHOrO cUrHana cnocobeH BblAepXnBaTb MOJHbIA Mana3oH 3Ha4YeHUn BXOAHOTO curHana
B pamkax 3KcnayatalMOoHHON AOKyMeHTauun nsaMepuTtenbHoro npubopa. Mpu npesblleHnn gnanasoHa npe-
o6pasoBaHMa NPOMCXOAUT COPOC UHAMKaLUN.

Mpu NpoekTUpoOBaHUK cneayeT yunTbiBaTb OWNOKM aHaNoro-umMdpoBoro npeo6bpasoBaHns, BolYNCAeHN
1 undpoaHanorosoro npeobpasosaHnss. CymmapHas NorpewHoCTb NpeobpasoBaHns aHaoroBbiX CUTHAIOB
B LM poBY (hOpMy He AOo/MKHa NpeBbilaTh HaMMEeHbLINX N3MEHEHWUI NokasaHWii ra3oaHannM3aTopos, Tpeby-
eMblX HACTOALWNM CTaHAapTOM.

4.2.9.2 Nupukauma cneumnanbHoro pexvma

3BYKOBOI cUTHaN AO/HKEH OMNOBECTUThL O Mepexoje razoaHanusaropa B cneyuanbHblii pexum. Ana cTa-
LLMOHAPHOro rasoaHanm3aropa Heo6Xxo04MMO NCMOb30BaTb KOHTAKT AW NepefaloLnii BbIXOLHOW CUTHa.

4.2.9.3 MNporpamMmmHoe o6ecneyeHne

KOMMNOHEeHTbI NporpaMMHOro o6ecnevyeHns A0MKHbI COOTBETCTBOBATH CeAyowmM TpeboBaHnaM:

a) Bo3MOXHOCTb pacno3HaBaHusA Nonb30BaTeIeM yCTaHOBIEHHOW BEPCMM NPOrPamMMHOro obecneyeHus,
Hanpumep, ¢ NOMOLLbI0 NAEHTUMUKALNOHHO MapKUPOBKM BEPCUUN MPOrpaMMHOro o6ecneyeHmns BHyTpu (ecnu
BO3MOXEH A0CTYMN) WM CHapYXn — Ha Aucnnaee aBToMaTuyeckm Unun no KomaHae nofb3oBaTens.

b) HEBO3MOXHOCTb /19 NO/Ib30BATE/NA CAMOCTOATE/IbHO KOPPEKTMPOBATb YNPaBAAOLLY0 NporpaMmmy.

c) MapameTpsbl, BBOAMMbIE NONb30BaTEIEM, C/ieyeT NPOBEPATb HA COOTBETCTBME 06/1aCTU AOMYCTUMbIX
3HayYeHunii. BBoA HefoNyCTUMbIX 3HAYEHU A0/MKEeH OblTb HEBO3MOXEH. [JOCTYN K M3MEHEeHUI napamMeTpoB
[OMKeH 6bITb aBTOPM30BaH, 3alura oT 4ocTyna NOCTOPOHHUX NUL, J0/KHA OCYLWEeCTBNATLCA NporpaMMHbIMU
cpefcTBaMn — C MOMOLLLbIO NApO/a UM MeXaHU4yeCcKkuM nyTem — MCNONIb30BaHNeM MeXaHn4eckoi 6/10KkMpoB-
Kn. BBeeHHble napameTpbl AO/KHbI COXPaHATLCA NOCNe OTKAIYEHNSA NUTaHWA, a Takke npu paboTe rasoaHa-
nusartopa B cneunanbHOM pexume. MNpegesnbl 4ONYCTUMbIX 3HAYEHWIA BBOAMMbIX NO/ib30BaTeNleM napameTpoB
[OJ/DKHBI 6bITb YKa3aHbl B 3KCN/yaTalMOHHOW AOKYMeHTaLmun.

d) MporpammHoe obecneyveHne AOMKHO UMETb YeTKYH CTPYKTYpy, o6/eryaLlyo TecTupoBaHue n Tex-
Huyeckoe obcnyxusaHue rasoaHanunsartopa. Ecnm ncnonb3yoTca nporpamMHbie MOAY/N, OHU AO/DKHbI UMETb
YETKO BbIPaXXEHHbIi UHTEPENC NO OTHOLEHMNIO K APYTMM MOAYNAM.
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e) PykoBoacTBO No 3kcnnayaTtauuy nNporpamMHOro obecnevyeHus AOMKHO BkAYaTb B cebs onucaHue
ynpasnswLein nporpammsl U cogepxatb:

1) HaumeHoBaHMe 060pyA0BaHNSA, K KOTOPOMY NPUHAANEXNUT NporpaMmHoe obecneyveHue;

2) ngeHTUdrKaLMOHHbI HOMep Bepcuu, BKIYalLWuii AaTy ee co3faHuns;

3) onucaHune BbINOMHAEMbIX (DYHKLWIA;

4) onucaHue CTPYKTypbl MporpamMmHoro obecnevyexHus (Hanpumep, 6n10K-cxema, guarpamma Haccu-
LHengepmaxa);

5) ntoby Moaudmkaumo NnporpaMmMHOro obecneyeHuns ¢ 4aTol UI3MeHeHUs N 06HOBNIEHHbIE NAEHTUD -
KaLWOHHbIE fJaHHble.

4.2.9.4 Mepepaya faHHbIX

[lonxHa 6bITb 06ecneyeHa 4OCTOBEPHOCTb Nepefaymn LU poBbIX faHHbIX MeX 4y NPOCTPAaHCTBEHHO pas-
JeNeHHbIMN YacTaAMU rasoaHanusartopa. 3afjepxka npu nepefgavye faHHbIX He [O/KHA yBennuusatb 6osnee
yeM Ha TpeTb Bpems cpabaTbiBaHuaA t(90) unu spems cpabatbiBaHWa CUrHanM3aLum Ans rasoaHann3aTopos,
He OCHalleHHbIX OTCYETHbIM YCTpoincTBOM. Ecnun aTo nponcxogut, 060pyaoBaHue nepexoauT B cneymanbHbii
pexum pa6oTbl. CneumnanbHblii pexum paboTbl U BpeMs 3aAepXKN JO/KHbI 6biTb yKa3aHbl B 3KCMIyaTaLnoH-
HOW AOKYyMeHTauuu.

4.2.9.5 NporpamMmmbl caMOTeCTUpPOBaHUA

KomnbloTepuanpoBaHHble L poBblie yCTPOCcTBa AO/KHbI UMETb MporpaMMbl camoTecTupoBaHus. Mpu
o6HapyXeHun HencnpaBHOCTElW razoaHannsaTtop NepexoauT B cneunanbHblii pexunum paboTbl, KOTOPbIA A0N-
XeH 6bITb ONMUcaH B PyKOBOACTBE MO 3KCNyataunm.

B razoaHanu3atope Ao/HKeH 6biTb peann3oBaH cAeayloLWwnii MMHUManbHbIi HA6op TeCTOoB.

a) KOHTpONb HanpsXXeHns anekTponuTaHusa LMgpoBbIX YCTPONCTB C NepMoaoM, He NpeBblllakWwmnm ge-
cATUKpaTHoe BpeMs cpabaTtbiBaHuA t(90) nnn Bpemsa cpabaTbiBaHUA curHanusauum Ansa rasoaHanvn3aTtopos,
He OCHAaLLeHHbIX OTCYETHbIM YCTPOCTBOM.

b) MNpoBepka BCEX CBETOBbIX W 3BYKOBbIX CUrHanoB. MMpoOBEPKY OCYLLeCTBAAT aBTOMaTUvecku npu
BK/IIOYEHUW ra3oaHanusatopa Wau no KomaHge nosb3osaTens. PesynbTarbl NPOBEpPKU [O/KEH OueHuBaTb
nosb3oBaTteslb.

c) MNpepoxpaHnTenbHOE CUTHANIbHOE YCTPOICTBO MW NOAOGHbIA MeXxaHW3M C COGCTBEHHOI BPEMEHHOW
pasBepTkoil paboTaeT He3aBUCMMO OT 3/IEMEHTOB LMPOBOro ycTpoiicTBa, KOTOpoe ocyliecTBnseT o6paboT-
KY AaHHbIX.

d) MamaTb NnporpaMm 1 napaMmeTpoB crefyeT KOHTPOMPOBaTh C MOMOLLbIO Npoueayp, KOTopble No3Bo-
NAT 06HapyXnBaTb e UHUYHYIO OLINOBKY.

e) TecT onepaTWBHOrO 3anoMuHaloLero ycTpoiicTea 4o/HKeH npejycMaTtpuBaTtb NPOBepKy B pexunme 3a-
NMUCU-YTEHUS KaXKAO0W AYelikn namaTu.

MpoBepku, 3a UCKTIOYEHNEM MPOBEPKN b). cnegyeT NPoOBOAUTL aBTOMATUYECKU NOC/IE BK/IOYEHUA raso-
aHanusaTopa 1 NOBTOPATb LUNKINYECKMN Kaxable 24 yaca uam vatle.

4.2.3.6 MpuHuMn gelictemna

B akcnnyaTtaynoHHOI fOKyMeHTaLum A0/MKeH 6biTb ONMCAH NPUHLNM AeiicTBUSA ra3oaHannsaropa u npu-
Be[leHO onucaHue ero paboTbl, BKIOYaAsA:

- onucaHue npouecca n3MepeHnsa (BKIYas BCe BO3IMOXHbIE PEXUMbI);

- onMcaHve BO3MOXHbIX CNeLnanbHbIX PeXUMOB;

- 3HaYeHMa napameTpoB N 061aCTb UX BO3MOXHbIX 3HAYEHWA;

- NnpefcTaBneHne U3MepeHHbIX 3Ha4YeHN 1 coobuieHunii Ha Tabno;

- onucaHue CUrHasioB TPEBOIU U BbIXOAHbIX CUTHAJIOB;

- onucaHune npoueayp caMoTecTMpoBaHuUs;

- onucaHue hopmaTtoB 1 NPOTOKOJIOB Nepefayn faHHbIX.

4.3 MapkupoBska

[a3oaHanmsaTtop AO/MHKEH COOTBETCTBOBAThL TpeboBaHUAM K MapkupoBke no IEC 60079-0. Ans nopTa-
TUBHbIX ra3oaHasn3aTopoB C 3aWMUTHLIM KOXYXOM TpebyeMble MapKMpOBKWU JO/KHbI ObiTb BUAHLI. B cnyvae
HEO6X0AMMOCTUN UX BOCNPOU3BOAAT Ha 3aLLUTHOM KOXYXe.

Takxe MapkupoBka rasoaHanusatopa fo/KHa BKoYaTb:

a) «IEC 60079-29-1» (gNnA NOATBEPXAEHUA COOTBETCTBMSA HACTOAWEMY CTaHAapTY);

b) rog M3rotoeneHns (MoxeT 6bITb 3allMpoBaH B 3aBOACKOM HOMepe).

MpumeyaHune — [na HebONbLUMX razoaHaIN3aTopPoB, NpefHasHavYeHHbIX 4719 0OHaPYXXEeHUS Masoro Konunye-
CTBa B3pbIBYATHIX KOMMNOHEHTOB, CM. MUHUMa/IbHbIE TpeboBaHusA K MapkupoBke IEC 60079-0.
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4.4 2JKcnnyatauuoHHasa fOKyMeHTauunsa

JkcnnyataumMoHHas foKyMeHTauma Ao/MKHA ObiTb MPUIOXKEHA K KaXA0MY rasoaHannsaTopy 1 cogepxarb:

a) Moapo6HbIe MHCTPYKLUN, YepTexu, CXeMbl, Heo6xoAnMble 415 6e30MacHoli 1 NpaBWIbHON akcnaya-
Tauun. MOHTaxa ¥ TeXHUYecKoro o6cnyxmBaHua razoaHanmsaropa.

b) OnucaHne npoueayp peryvpoBky, BKIOYan gnanasoHbl KOHLEHTPaLUn 1 BNaXHOCTU uccnegyemblx
rasos.

c) PekomeHpauumn no nposepke paboTocnocobHOCTM nepes UCNONb30BaHWEM MO HAa3HAYEHUIO U MeTo-
AVKY NOBEPKW rasoaHannsatopa, BKIOYass WUHCTPYKLUM MO NMPUMEHEHUIO KOMMIeKTa CpeAcTB MeTposornye-
CKOro obecneyeHus B npouecce aKcnayartayuu, Nnpyu ycaoBUM NOCTaBKN AaHHOro komnnaekrta (cMm. 5.4.23).

[na nepeHocHoro razoaHanmsaTopa Heo6xoAnMO NPUBOAUTL METOANKY NPOBEPKM PaboTOCNOCOBHOCTM
C MCNo/Mb30BaHMEM ra3oBbIX cMecel nepepg Kaxaon paboyeit cmeHoli (cMm. IEC 60079-29-2).

d) JeTann akcnayatauMOHHbIX OrpaHWyeHuii, 3asaBAEHHbIX XapaKTepuUCTUK N XapaKkTepHbIX 0CO6GEHHO-
cTel (B cnyvyae NnpUMeHeHuns):

1) rasbl, 4719 KOTOPbIX NOAXOAUT faHHOe 060pyA0BaHMe Y OTHOCUTESIbHAA YyBCTBUTE/IbHOCTb K 3TUM rasam,

2) AaHHble M0 YyBCTBUTEILHOCTU K APYTUM ra3am, Ha KoTopble pearupyeT o6opyfoBaHue;

3) BpemMsa ycTaHOB/eHWUs noka3saHuii t(90) 4ns cTaH4apTHOro NOBEPOYHOro rasa (rasos) U MHopmauus,
onucbiBalLias N3MeHeHne BpeMeHN YCTaHOB/IEHUA NoKasaHuii AN ApYrux rasos;

4) onanasoHbl TemnepaTtypbl (PacnosioXeHVe BO B3PbIBOOMACHON 30HE U TEXHUYECKMEe AaHHbIE);

5) AnanasoHbl BaXHOCTH;

6) AnanasoHbl AaB/eHNs;

7) AManasoH HanpsHKeHUa NUTaHus;

8) MakcumasibHas notpebnsgemMas MOLHOCTb;

9) TpeboBaHNA K COeAMHUTENIbHOMY Kabesto — KOHCTPYKTUBHbIE 0COBEHHOCTW N OCHOBHbIE XapaKkTePUCTUKH;

10) cBefieHnsi 06 MCNONb3yeMblX akkyMynaTopax;

11) pacxopg npo6bl;

12) Bpems nporpesa;

13) Bpema ctabunusayuu;

14) rpaHuLbl NPOCTPAHCTBEHHOIO NONOXEHNSA (415 CTALMOHAPHBIX U NepeABMXHbIX ra3oaHanm3aTopos).

e) Ycnosus xpaHeHus razoaHann3aTopos, 3anacHblX YacTeil 1 NnpuHaaiexHocTen, B TOM yucne.

1) Temnepartypa:

2) BNaXHOCTb;

3) p[aBneHue;

4) Ccpok xpaHeHus.

0 OaHHble (ncTouHMK(M) 1 nsgaHune(s), Takme kak IEC 60079-20-1:2010. N3gaHne 1.0) gns nepecyeTa
coflepxaHusa rasa, NpMMeEHAeMoro npu rpajyupoBke 1 nosepke rasoaHannsatopos, U3 npoueHtos HKMP B
06bEMHYI0 A0/110.

n) CBefieHus 0 BAUAHUW OTPaBAAOLWMUX BELLECTB U MHTepdepnpyoLmx rasos Wi BelwecTs U aTMoC-
hepbl. ob6oraweHHONn nnm obegHEHHO KMCNOPOAOM, Ha XapakTepucTUKM razoaHanm3aTopoB (a B c/ydvae C
aTmocdepoii, oboralLeHHOR KNCIOPOAOM, U Ha 3/1eKTPO6E30MacHOCTb ra3oaHanm3aTopos).

h) Ana razoaHann3aTtopoB C NPUHYAUTENbHON nogayell NPobbl — WHAWKALUIO MUHUMANbLHOTO N MaKcu-
MasibHOro 3Ha4yeHuit pacxoja u aBfieHUsl B IMHUN 0T60pa Npobbl; a Takxe faHHble 0 TUMNe CoeMHUTENbHbIX
Tpy6okK, Ux AuameTpe N MakcumasabHOW ANNHe.

i) Ans razoaHann3aTopos C NPUHYAUTENbHON nofgaveli Npobbl — WHCTPYKLMM NO NpefynpexaeHunto no-
BpeXAaeHuin nuHun otbopa npobbl U o6ecneveHnto Tpedbyemoro pacxoga (cm. 4.2.4).

j) OnucaHune Buga v 3HaYeHUs BCex aBapuiiHbIX CUTHAI0B U CUTHA/I0B HeNcnpaBHOCTE, cBefeHnsa 06 ux
NPOAO/IKUTENBLHOCTY U Oonepayumax no OTK/IYEHUIO.

k) VIHCTPYKLMKN NO BbISIBNIEHNIO BO3MOXHbIX MCTOYHWKOB HencnpaBHocTeli n c6oeB B paboTe rasoaHanu-
3aTopa U Ux ycTpaHeHuto (T.e. MOUCK N yCTpaHeHue HencnpaBHOCTENR).

1) CBeleHnsi 0 Ha/IUYUM UK OTCYTCTBMU 6/10KMPOBKY NP cpabaTbiBaHMU YCTPONCTB aBapuitHoO curHanmsa-
LiMW. KOHTaKTOB /151 MOAK/TIOYEHNSA UCTMO/THUTENbHbIX YCTPOWCTB UM BbIXO0B aBapuitHoro curdana (cm. 4.2.3.2).

T) [lna o6opyAoBaHUSA C aBTOHOMHbIM UCTOYHUKOM MUTAHWSA, UHCTPYKL MW MO YCTAHOBKE N TEXHUYECKOMY
06CNYXNBAHWNIO UCTOUYHUKOB MUTAHUSA.

n) [llepeyeHb peKOMeHAyeMbIX 3anacHbIX YacTeil.

0) MepeyeHb AONONHUTENBbHbLIX (Heo6a3aTeNbHbIX) MPUHAANEXHOCTel (HanpuMep, COOpPHbIE KOHYCbI,
yCTpoOicTBa A4 3aLLMTbl OT aTMOCHepHbIX BO3A4eNCTBUIA), NOCTaBASeMbIX C ra30aHannM3aTtopom no 3akasy no-
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Tpebutons, ¢ ux nageHTUdnKaLmen n ykasaHmem ux BANSHUSA Ha XapakTepucTukn rasoaHanunsaropa (Bkawvas
BpeMs yCTaHOB/IEHUA MOKa3aHWii U YyBCTBUTEbHOCTb).

p) Moapo6Hble cBefeHns 0 cepTudmKaLmumn, MapkMpoBKke 1 0COBbIX YCOBUAX IKCNyaTayum.

g) WHdopmauna o TpeboBaHMAX MO 3alinTe OT NPOHUKHOBEHMSA NPUMEHUTENIbHO K 3/1eKTpuYeckoli 6es-
onacHoCTU N"MNKN XapakTepucTuKaMm rasoaHanusaropa W ero yacTei, K KOTOPbIM OHW NpUMeHsatoTcA. Heobxo-
[UMO yAenuTb BHUMaHWe BIVUAHUIO, KOTOPOEe OKasblBalT LOMNO/IHUTE/IbHbIE MPUHAAEXHOCTU HA U3MepeHne
pasninyHbix ra3os [cMm. 4.4 nepeuncnenus d)1) n d)3)J.

r) JononHUTENbHbIE UHCTPYKUUW UK CieunanbHble cBefeHunsi, 06yc/ioBfeHHble 0CO6EeHHOCTAMU raso-
aHanmsartopa (Hanpumep, 415 rasoaHanusatopa C He/lWHeRHOW Wkanoi A aBTOHOMHOW hyHKUKel npeo6-
pasoBaHus), uckawvawlmne nan gononHawwmne Tpebosanns 4.3 n 4.4 nepeuncnexHnsa a) — q).

5 MeToAbl ncnbiTaHwui

5.1 BeegeHue

Buabl 1 MeToAbl UCMbITaHWii, onucaHHble B 5.2 — 5.4, npefjHasHauvyeHbl AN NPOBEPKU COOTBETCTBUS
rasoaHann3aTopoB TPe6GOBaHUAM K XapakTepucTukam, NpUBELEeHHbIM B MPUMOXEHNUN A.

MpumeyaHne — VcnbiTaHns fLOMKHBI MPOBOANTLCA, NPOBEPSATHCA U AOKYMEHTA/IbHO NOATBEPXAATLCSA B CO-
oTtBeTcTBUU C ISO/IEC 17025.

5.2 O6wune TpeboBaHus

3HaveHua HKIMP v BKIMP. ucnonb3yemsie B HacTosAwem cTaHgapTe, npusegeHsl B IEC 60079-20-1.

5.2.1 Bugbl 1 nocnepoBatenibHOCTb UCMNbITAHUNA

5.2.1.1 O6bwwme TpeboBaHns

Bce Buabl ncnoiTaHuii, kpome 54.4.2 — 5.4.45. 54.16. 5.4.20 n 5.4.21. npoBOAATCA Ha OAHOM raso-
aHannsatope. NcnblTaHns, ykasaHHble B 5.4.4.2 — 5.4 4.5. 5.4.16, 5.4.20 n 5.4.21. ponyckaeTtcs NpoBOAUTb
Ha Apyrom rasoaHanusarope.

5.2.1.2 OnTnyeckuii punbtp

Ona NK-paTynkoB. OCHAaLLEHHbIX ONTUYECKUMU (DUNbTPaMu, B KOTOPbIX OTHOCUTENbHAsA YyBCTBUTESb-
HOCTb C JONYCTUMbIM OTK/IOHEHMEM A0 20 % OT yKa3aHHOro 3HavyeHus onpefesiaeTcs CornacHo UHCTPYKLUK
no akcnnyatauum [cM. 4.4. nepeuncnerne d)1)]. ucnoitaHne 5.4.3.3 NpoBOANTCA Ha ABYX rasoaHanusaropax c
LeHTpasbHO ANMHOW BOMHbLI ONTUYECKUX (DUNLTPOB, HE MpeBbllatoLLell NOPOroBbiX 3HAYEHUN, YKa3aHHbIX B
cneyndukaumnmn. Mo oKOHYaHUU UCMbITAHNA OAWH U3 0603HAYEHHbIX ra3oaHann3aTopoB MOXHO NMPUMEHUTL B
ucnoiTaHnax 5.4.4.2 — 5.4.4.5, 5.4.16 n 5.4.21.

5.2.1.3 MocnepoBaTeibHOCTb NPOBEAEHUSA UCMbITAHUNA

WcnbiTanne, ykazaHHoe B 5.4.2. ciefyeT NPOBOAWTb paHblUe 0CTalbHbIX UCNbITAHWIA. Mpon3BoguTeNb N UC-
nbiTaTesibHas nabopaTtopus MOryT yCTaHOBUTbL /110601 NOPSALOK AN NPOBEeAeHNs APYTUX UCTbITaHWUA, Kpome unc-
nblTaHUin cornacHo 5.4.4.2 — 5.4.4.5 n 5.4.16. koTopble cneayeT NPOBOAUTbL B YKa3aHHOI nocnefoBaTe/ibHOCTH.

MpumMedaHue — VcnbiTaHus Ha BO3AENCTBME BUGPALMM 1 HA BO3AECTBIE YAAPOB NPy CBOBOAHOM NaAeHum
peKoMeHayeTCsi NPOBOAUTL MOC/IE NPOBEAEHNS BCEX MPOUMX BULOB MCTbITAHWIA NPYU OTK/IOUEHHOM HANPSHKEHUU NUTaHMS
rasoaHa/IM3aTopos.

ECnn KOHCTPYKLMA yCTPOICTBA, NCNbITAHHOTO paHee B COOTBETCTBUM C HACTOSALWMUM CTaHAapToM, noAsep-
rnacb U3MEHEHUIo, ncnblTaTesibHas nabopaTopus A0/KHA YCIOBUTLCA C NPOU3BOAUTENIEM O NOBTOPHOM NpoBeje-
HWUN UCMbITAHNIA U3MEHEHHOro yCcTpolicTBa. PelleHne n ero 060CHOBaHWE OMUCLIBAIOTCA B NPOTOKO/E UCTbITAHWA.

B cnyyae nsMeHeHuss NporpaMMHOro obecneyeHnss UanM 31eKTPOHHbIX KOMMNOHEHTOB /151 BbINOJIHEHUA
OCHOBHbIX ra3oaHaIMTUYecknx PyHKUUA (curHanbHasa uenb OT gaTyuka K BbiIXO4y (BbIxofam), HE06XOAUMO
MOBTOPHO NPOBECTU, MO MeHbLIEA Mepe, UCMbITAHUA Ha cTaTuYyeckne xapakTepucTukm npeobpasoBaHus, npo-
BEepKy MOpOroB cpabaTbiBaHUsA CUTHanAM3aLMm 1 BpeMsa yCTaHOBAEHNS MoKasaHuii.

5.2.1.4 ABTOHOMHbIE razoaHanu3aTopsl

ABTOHOMHblE rasoaHanusatopbl [OJIKHbl 6blTb WUCMbITAHbl B COOTBETCTBUW C TpeboBaHUAMU
542 —5.4.12un54.14 — 5.4.24 npu ncnonb3oBaHnn napameTpos (PYHKLUN NpeobpaszoBaHus.

5.2.1.5 ABTOHOMHble 610K/ ynpaBfeHus

ABTOHOMHble 6/10KM ynpas/fieHUs [0/KHbl ObiTb UCMNbITaHblI B COOTBETCTBUM C TpeboBaHuaMK 5.4.2,
5.4.3.545.54.6,54.12. 54,14 — 5.4.18. 5.4.22 n5.4.24 npn ucnonb3oBaHnn napameTpos yHKLUN Npeob-
pasoBaHuA. OTHOCALLMXCA K onpefenieHHoOMY TUNy AaTyYnKoB rasa.
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5.2.2 MNopgrotoska razoaHann3aTtopos K UCMbITaAHUIO

FazoaHanunsatopbl AO/KHbI OblTb MOAFOTOBNEHbI K paboTe B COOTBETCTBUM C PYKOBOACTBOM MO 3KCMAY-
atauum, BKIOYaa BCe HeobXoAWMble COefUWHEHUSA, NMepBOHayaslbHY PeryiMpoBKy W NpoBepky paboTocno-
cobHocTK. Mpu HEO6XOAMMOCTH, PETYIMPOBKMA MOXHO NMPOBOAUTL Nepej HavyasloM Kaxaoro Buga ucnbliTaHui
5.4.2 — 5.4.26. MNMpoBejeHne perynmpoBok BO BpEMS UCNbITaHWIi 3anpeLeHo.

Mpy NOArOTOBKE K UCMbITAHUAM AO/DKHbI 6bITb YYTEHbI Clegyooune TpeboBaHus:

a) Fa3oaHanm3aTopbl C BIHOCHbIMUW faTymkamm

Mpu ncnblTaHNAX cornacHo 5.4 BLIHOCHOM faTunK A0/DKEH OblTb MOMIHOCTLIO OCHAaLLeH (BKNtoyasn nobble
06bIYHO NPUKPENNAEMble MexaHnyeckune yacTu).

Mpwu ncnbiTaHNAX MHOTOKaHaIbHbIX Fra30aHann3aTopoB C BIHOCHBIMU faTymukaMu A0onyckaeTcs UCNbIThbl-
BaTb TO/IbKO OAWH BbIHOCHOW AaTyuk, Npu 3TOM BCe JaTyMku, KpOMEe OAHOro, A0NyCKaeTca 3aMeHATb UMUTU-
pyoLWMUMN yCTPOCTBAMM C MOJSIHBIMU CONPOTUBEHUSMU, CO3[ALWNUMUN HAUXYALWMNE PEXUMbI HArpysku. ITn
ycnoBsusa onpegensieT ucnoltatenbHas nabopatopus B COOTBETCTBUMU C OTPAHUYEHUAMU NO NPUMEHEHUI0 Npu-
60pa. ykazaHHbIMU B PYKOBOACTBE MO akcnnyaTtauuun (cm. 4.4, nepeuncnedue d)].

[Ansa ra3oaHann3aToposB C BbIHOCHbIMU AaTyukaMy BCe UCMbITAHUSA NPOBOAAT C NPUMEHEHUEM Comnpo-
TUBNEHWIA, BKAOYAEMbIX B LeMb AaTyuka B LEesSX uMuMTaLmm MakCMMasibHOTO COMPOTUBAEHUS JIMHUW CBA3W,
YCTaHOB/IEHHOTO NPOWU3BOAUTENEM, 3@ WCKIKYEHUEM cryyas, Korga MUHUManbHOE COMPOTUBAEHUE NIUHUKN
CBfA3M co3faeT 60/1ee XeCTKMe YC0BMSA UCMbITaHWA.

b) Ma3oaHann3atopbl CO BCTPOEHHbIMU gaTynkamm

Fa3oaHannsatopbl CO BCTPOEHHbIMU AaTyMKaMu WUCMbITHIBAIOT B MOMHOM OCHaleHuun, 6e3 yganexHusa
06bIYHO MPUKPENAsAeMbIX 3alUTHbIX MexaHu4yeckux yactell, Bkvas ycTpoiicTBa npo6oot6opa ana 5.4.11
n5415 —54.17.

c) CurHannsatopsbl, He OCHalleHHble OTCYETUbIMKU YCTPONCTBaAMMU

Mpu UcnbITaHUN CUTHANIN3ATOPOB, HE OCHALLEHHbIX OTCYETHbIMU YCTPONCTBAMU, NPUMEHSIOT BHELIHWI
n3MepuTenbHbIA Npn6op, NogkNtYaeMblii K KOHTPOSIbHLIM TOYKAM, ONUCaHHbIM B 4.2.2.2.

Bo Bcex cnyyasix fonosiHUTEeNbHble (HeobsizaTeNbHble) YacTu AO/DKHbI ObITb MMG0 3aKpenneHbl, NM6o
CHATbI, B 3@aBUCMMOCTU OT TOTO, NPU KakoMm yC/noBuu 6yaeT nosnyyeH Hanbosiee HEGNAroNpuATHLIA pe3ynbTart
NpPOBEAEHHOIO UCMNbITaHWUS (Ha yCMOTpPEeHMe ncnoiTatenbHol naboparopun).

5.2.3 CneumnanbHan Haknagka gnsa rpafyvpoBKU U UCMbITAHWIA

CneunanbHas Haknagka, NnpuMeHsieMas ucnbiTaTeNbHOW nabopatopuell ANA nogayn rasa K gatymky
npu rpagyvnpoBke (B 0CO6GEHHOCTU AaBfieHne U CKOPOCTb NOTOKa BHYTPW Haknagfku), He AO/KHA OKasblBaTb
BNIMAHNA Ha cpabaTbiBaHWe razoaHanvM3aTtopoB U pesynbTaTbl U3MEPEHWUA.

MpumeuaHue — lNMpu BbIGOPE KOHCTPYKLWN FPaAYNPOBOYHON HakNadKv ucnbiTaTenbHol naéoparopun cnegyet
YUUTbIBATb MHEHWE WN3rOTOBUTENS. VI3roTOBUTENb MOXET NOCTaB/ATh C rasoaHa/IM3aToOpoM COOTBETCTBYIOLLYIO HakKIaaKy
BMeCTe C peKOMeHAALMAMM MO AaB/IEHUIO UN pacxody rpafyMpoBOYHbIX ra3oB Npu ee NpuMeHeHuN.

5.3 HopmanbHble ycnoBua AN UcnbiTaHWi

5.3.1 O6wue nNosnoxeHmsa

WcnbiTaHns cnegyeTt NpoBOANTL, €C/IM HE OrOBOPEHO 0C060, NPK YCNOBUAX, YKa3aHHbIX B 5.3.2 — 5.3.12.

5.3.2 F'a30Bble cMecu ANa UCMbITaHWi

MoBepOYHbIi KOMMNOHEHT B ra30BblX CMECSX, MCMNO/Mb3yeMblX AN NPOBepPKkN paboToCMOCOB6HOCTU U MOo-
cnefyoLwmnx ncnbiTaHuii, BbI6GUPaT B COOTBETCTBUMN C MyHKTamMu a) — C) N0 NOPSALAKY UX CnefoBaHuA:

a) KoHkpeTHbI ra3 Ans rasoaHann3aTopoB, NpefHa3HauYeHHbIX Ans 06HapyXXeHNs TONIbKO 3TOro ropio-
yero rasa.

b) MeTaH AnA razoaHann3atopos, NpeAHasHauYeHHbIX 418 06HAPYXEeHUS U U3MEepPeHNs cofepXaHus me-
TaHa Wan PyAHUYHOrO rasa unu Ans onpejesieHns roploymnx ra3os, B HUC0 KOTOPbIX BXOAUT MeTaH.

c) [a3 U3 nepeyHsa roproYnx rasos U3roToBUTENA A1 ra3oaHann3aTopos, npefHasHavyeHHbIX 415 o6Ha-
PY>XXeHUs 1 U3MEePEeHNs cofepxaHna aToro rasa. Belbop rasa f0/kKeH 0CyLWecTBAATLCSA UCXOAS U3 COoralleHmns
MexXay U3roToBuTeNieM 1 ncnbiTaTenbHoV nabopatopueii.

MpumevaHnsn

1 B Ka4ecTBEe NMOBEPOYHOT0 KOMMNOHEHTa /11 ra30aHaIN3aToPOB C KaTaIMTUHECKUMU AaTUMKaMu, NpeAHasHaueHHbIX
[Ns onpejesieHns ropioumnx rasos, BKIKOYas MeTaH, A/ MosyYeHUs [JOCTOBEPHbIX Pe3y/bTartoB (HanpuMep, O YyBCTBU-
TeNbHOCTU. BpeMeHu cpabaTbiBaHus 1 gpelicha nokasaHuii) pekomeHayeTcst UCNob30BaTb MeTaH v nponaH (Mn GyTaH).

2 B kauecTBe NOBEPOYHOTO KOMMOHEHTA A/1 ra3oaHa/IM3aTopoB, MPUHLWN AeliCTBUSA KOTOPbIX OCHOBAH Ha Nor/oLLe-
HUK MHDPaKPACHOTO U3/Ty4eHus, NpeAHa3HavYeHHbIX 415 onpefesieHns yrneBoA0poAoB, BKIUas MeTaH, A/15 NosyyYeHns
[IOCTOBEPHbIX Pe3y/ibTaToB (HanpuMep, 0 YyBCTBUTE/IbHOCTU) PEKOMEHYETCS UCMONb30BaTh MeTaH v nponaH (M byTaH).
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Ona ocTanbHbIX onpefensieMblX KOMMNOHEHTOB, OT/IMYHbIX OT NOBEPOYHOrO, U3rOTOBUTENbL rasoaHaiu-
3aTOPOB [OJ/IXEH NPeAcTaBUTb CTATUUYECKUEe XapaKTepucTuku Npeo6pas3oBaHust U BpeMms cpabaTbiBaHUA CUr-
Hanmsayuu. KoTopble J0/MKHbI 6bITb MPOBEPEHbI UCMbITATENbHON NaGopaTopueil. O6bemMHas A0S LEeneBoro
KoMnoHeHTa B MIC gomkHa 6biTh OnpejesieHa ¢ OTHOCMTEbHOW pacliMpeHHon HeonpeaeneHHoCTb0 2 %.

MpumeyvaHusa

1 B cnyyasx, Korga NnpyUMEHeHne HyneBoro rasa siBnserca 6onee NpeanoyvTUTENbHbIM, YeM NPUMEHEHVE YACTOrO
BO3[yxa, yKasaHusl B TEKCTe HACTOSLLEro CTaHfapTa Ha YMCTbIA BO3AyX JO/MKHbI ObITb PACCMOTPEHbI KaK ykasaHusi Ha
HyneBoli ras.

2 la30Byl0 CMeCb FOTOBAT /1106bIM NpUeMIeMbIM METOAOM, Hanpumep MeTofgamm, onucaHHbIMU B 1SO 6142 nnn
1ISO 6145. nan ucnosnb3yloT NPOMBbILLIEHHbIE CepTUULMPOBaHHbIE Fa30Bble CMECU.

5.3.3 MoBepouHble raszosble cmecu (MIC)

O6beMHasn gonsa roptoyero rasa B MFC gosmkHa 6bITh ceayowen:

-(1.5 £ 0.15) % wnn (2.0 £ 0,2) % (N0 cornacoBaHU MexAay U3roToBUTENIEM W UCMbITaTeNbHOW na6o-
partopueli) Ansa razoaHannM3aTopoB, OTHOCALLMXCA K 3/1€KTPOO6opyAOBaHMIO Tpynnbl |. ¢ BEPXHUM NpoaesnioMm
n3mepeHus o6bLeMHol 40NN meTaHa He 6onee 5 %,;

-0T 45 % A0 55 % OoT gnanasoHa U3MeEpPEHMA U. N0 BO3MOXHOCTU, BHE NMpefesioB gnanasoHa B3pbiBO-
onacHbIX KOHLEHTPaLnii 4NA ocTanbHbIX ra3oaHann3aTopoB, OTHOCALLMXCA K 3N1eKTPo06opyA0BaHMIO rpynnbl I,
N BCEX ra3oaHann3aTopoBs, OTHOCALMXCA K aNeKTpoo6opyaoBaHuio rpynnel Il. Ecnn o6bemHas f0n4 roptoyero
rasa B MNIC HaxoauTCsA B AMana3oHe B3pbIBOONACHbLIX KOHLEHTpauwuid, roptoumnii ra3 Heo6xoAnMo cMellnBaTh C
a30TOM NpW yCNOBUU, YTO AeULUNT KUC/IOPOAa He OKa3blBaeT B/IMAHUA HA MeTPOoIorMyeckne xapakTepucTukm
razoaHanusaTopos. B npoTueBHOM cnyyae, o6bemHas gonsa roptoyero rasa B MMC Bbi6GupaeTca BHe NpeAenos
AnanasoHa B3pbIBOONACHLIX KOHL,EHTPAaLNiA, kKak MOXHO 6aMmke K 3Ha4YeHUsAM, YKa3aHHbIM Bbllle.

OTHOCuTeNbHasA pacllvpeHHas HeonpeaeneHHoCTb, C KOTOPOl onpeaensaoT 06bEMHYIO 4010 rOplYero
rasa B cMecu, fo/kHa 6bITb He 6onee +2 %.

5.3.4 Pacxop rasa

Pacxog rasza npu ncnblTaHWSX, BKAOYAA YACTbIR BO3AYX, yCTaHaBAMBAKT B COOTBETCTBUMN C yKa3aHUAMMN
n3rotoBuTENA.

MpumeyaHune — s ra30aHa/IM3aTopoB C AUNY3NOHHBIM 0T60POM NPO6bI LOMyCKAeTCs NMPUMEHSTL rpagy-
MPOBOYHYH HaKNa/Ky B COOTBETCTBUM C 5.2.3 WM UCTIbITATE/bHYIO KaMepy (CM. MpUIoxeHue B).

5.3.5 HanpsxeHue nutaHus

[lonycTuMble OTK/IOHEHUA HanpPsXeHUA U YacToTbl MPU UCMbITAHWAX ra3oaHann3aTopos, NUTAeMbIX OT
CeTN NMOCTOAHHOIO TOKa, He A0J/IKHbI NpeBbiWaTh +2 %.

KpaTkoBpeMeHHble UCNbITaHUA razoaHann3aTopos ¢ 6aTtapeliHbiM NUTaHnem cnegyet NPOBOAUTL € MO-
HOCTbIO 3apsHKEHHOI akKyMynATOpPHOW 6aTapeeii UM HOBbIMW 3/IeMeHTaMun NUTaHWA nepej Hayanom Kaxgaow
cepumn ucnbiTaHuid, a AANTENbHbIE UCMbITAHUA — MPU NUTAHUKN OT CTABUNN3NPOBAHHOTO NCTOYHUKA NUTaHUS.

5.3.6 TemnepaTypa okpyxatwuiein cpebl

McnbiTaHna cnegyeT NpoBOAMTbL NpU Temnepatype oKpyxatkuwel cpefbl U ra3oBo3fyLWHbIX CMeceil B
AvanasoHe oT 15 °C go 25 . ecnim He ykasaHo Agpyroe 3HayeHue Temnepartypbl. MIsameHeHne TemnepaTypsbl
oKpyXatLein cpefbl 1 ra3oBO3AYLHbIX CMeCell Ha NPOTAKEHUN KaXA0ro UCMbITAHWUA He AO/HKHO NpeBblWaTth
+2 °C. 970 Tpe6GoBaHNe He NpUMeHaeTcs A4Nsa ucnolTaHnini 5.4.12. 5.4.20 n 5.4.22.

5.3.7 ATmocepHoe faBneHune

McnbiTaHnsa cnefgyeT nNpoBOAUTb Npu npeob6najatwoliem gaBneHUn OKpyxatwleih cpefbl B gunanasoHe
oT 86 fo 108 klMa. Ecnn Ha NPOTSHXXEHUU UCMbITAHUA U3MeHeHne faBneHua npesbiwaeTt +1 kMa. nokasaHuA
LO/KHbI 6bITb 3anMcaHbl U YyYTEHbl C y4eTOM pe3y/ibTaToB NPOBEPKN YCTOWYMBOCTM K MUBMEHEHUID aTMocdep-
Horo gaBneHus (cm. 5.4.7).

5.3.8 BnaxHocTb

McnbiTaHna cnegyeT NpoBOAWTL NPY OTHOCUTEsIbHOW BAAXHOCTWM aHanu3npyemoro rasa B juanasoHe
oT 20 % A0 80 % Ha NPOTSXEHUM KaXOro UCNbITaHWUA, €C/IN He yKa3aHa uHas BNaXHOCTb A1 NpoBeAeHUsA
ncnolTaHnsa. N3mMeHeHne BNaxXHOCTN Ha NPOTAXEHUN KaXAO0ro UCMbITAHWUA He AO0/KHO NpeBbiwaTh +10 %. 370
TpeboBaHne He NpUMeEHSIeTCS AN UCNbiTaHui 5.4.12. 5.4.20 n 5.4.22.

[na Henpoao/MXUTENbHbIX UCMbITaHUA (A0 8 4) paspellaeTcs NMPUMEHEHME CYXWUX MOBEPOYHbIX ra3oBblX
cMeceil, Npu 3TOM crieAyeT yunTbiBaTb CBOMCTBA AaTUMKOB, AeliCTBME KOTOPbIX OCHOBAHO Ha pa3HbiX MpUHLMNax.

5.3.9 Bpems ctabununsayum

Mpy Kax[oM M3MEHEeHUN YCNOBUIA NPOBEAEHNA UCNbITaHWIA razoaHaM3aTop A0 NPOBeAEeHUA U3MepeHuii He-
06X04MMO BblUepXaTb NPU HOBbIX YC/I0BUSAX B TeUEeHUe BPEMEHW, HE0OOXO0AMMOTOo A5 CTabuIm3aunm ero NnokasaHui.
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5.3.10 MNMpocTpaHCTBEHHOE MO/I0OXEHNE

FazoaHanusartop cnefyeT UCMbITbIBATL B MOIOXKEHUN, PEKOMEHAYEMOM U3rOTOBUTENEM.

5.3.11 lMopTbl CBSA3K C BHEWHWUMU YCTPOACTBAMM

Fa3oaHanusartopbl ¢ nocnefoBaTelbHbIMU UAW NapanienbHbIMU NopTaMu CBA3U, UCMOMb3YyeMbIMU A5
ob6HapyxXeHus rasa, cneayet npoBepaTb No 5.4.3, 5.4.7 n 5.4.16 npu nogkn4YeHUn Bcex NnopToB cBA3un. Cko-
poCTb Nepegaun faHHbIX, TpeboBaHns K kKaben cBA3N, onucaHne NPoTokosna obmeHa f0/KHbI 6biTb YKa3aHbl
M3roToBUTENEM rasoaHanusaropa.

5.3.12 M'azoaHanMsartopsbl, ABASOLWMECA YACTbi0 ra3oaHaIMTUYECKOH CUCTEMBI

[ns razoaHann3aTopoB, SIBAAKLMXCA YaCTbo rasoaHasIMTUYeckoi cucTeMbl, ncnolTaHns no 5.4.3.5.4.7,
5.4.16 n 5.4.20 cnepyeT NpoBOAUTL MPU MakcUMasbHOW CKOPOCTM O6MeHa U MakcumanibHOM obbeme nepe-
faBaeMoi nHopmMaLmmn, 4To COOTBETCTBYET MakCcmanbHOMY Habopy 6/10KOB CUCTEMbI U ee CaMOW CMOXHOWM
KOHUrypaumum, paspelleHHOn N3roToBuTenem.

5.4 MeToAabl ucnbiTaHnii

5.4.1 O6wume NonoxeHms

McnbiTaHna npoBoAATCA ANA NOATBEPXAEeHUss COOTBETCTBUA TpebosaHuaM 4.2. Bce TpeboBaHua AB-
NATCA CTaHAAPTHLIMU, 3a UCK/IOYEHNEM NpefbsABASeMbIX K LensaMm KOPOTKOro 3ambikaHus B 4.2.4. Kaxablii
npoBof, COeAUHANLWMNIA razoaHann3artop C /06bIM BbIHOCHLIM AaTYMKOM, 3aMEHSAI0T Pe3ncTopoM. 3HayeHus
COMPOTUBNEHNI 3TUX PE3NCTOPOB AO0/KHbI ObITb PaBHbl MaKCHMasbHbIM 3HAYEHUSM COMPOTUBIEHWI coeau-
HUTE/bHbIX NPOBOAOB, UCXOAA U3 AaHHbIX, ONUCAHHbLIX B PYKOBOACTBE MO 3KCnayaTauum [cMm. 4.4. nepeyucne-
Hue d)]. YcTpoiicTBO, NpUMeHsieMoe AN CO3[aHNs KOPOTKOro 3aMbiKaHus, JO/IKHO UMeTb He3HauuTenbHoe
conpoTusieHne. Ero nofgknoyaloT K LLenn Ha KoHLLax Harpy3o4yHbIX Pe3nucTopoB, COeMHEHHbIX C AaT4MKOM.

MapKkupoBky rasoaHannm3aTtopoB ¥ cofepXaHue WHCTPYKUMKU NO 3KcniyaTtauuy nposepsatoT B COOTBET-
cTBun ¢ 4.3 n 4.4,

WcnbiTaHna NpoBOAST MPU COGM0AEHUN YCIOBUIA, YKa3aHHbIX B 5.3, ecnin B HacToswWweM cTaHAapTe He
yCTaHOBJ/IEHbl UHble YCN0BUA. [a3oaHann3aTopbl JO/KHbI ObiTb NOABEPrHYTbl BCEM BUAAM UCMNbITAHWUA, yKa-
3aHHbIX B HacToslem cTaHgapTte. 10 OKOHYaHUKU Kaxoro suaa McnbiTaHWil HeO6X04MMO NPOBEPUTL NoKa-
3aHuA rasoaHann3aTopoB npu nogade 4mctoro sosgyxa u MIC. ecnn He NpegycMOTPEHO MHOe. /18 OLEeHKM
COOTBETCTBUA razoaHasin3atopoB HOPMUPOBAHHLIM TEXHUYECKUM XapaKTepucTukam, onmcaHHbIM B NpUIoxe-
HUM A. NCNONb3YIOT YCTAHOBUBLUMECA 3HAYeHUS nokasaHnil (cM. 3.6.2). NoNyYeHHble B YyncTtom Bosgyxe u MNrc,
€eC/In NHOe He YCTaHOBJ/IEHO B HACTOAWEM cTaHdapTe.

[nsa razoaHanu3atopos ¢ 60/5ee YeM OLHUM perynpyembiM gnanasoHoMm A5 O4HOTO UMW HEeCKObKUX
rasoB WM NapoBs c/iefyeT UCMbITbIBATb KaX/blil Anana3oH. Heo6xoAnMbIli NOPSALOK UCTbITAHWUIA 4155 BTOPOTO 1
nocnefylLWwmnx gManasoHoB CoracyeTcsi Mexy U3roToBuTeniemM n ucnbitaTtenibHoi nabopatopueii.

B rasoaHanusartopax, UCMO/b3YOLWMNX pas/inyHble JaTUnKn A8 pasHbiX fUana3oHoB U3MepPeHuit, cneny-
eT UCNbITbIBATb KaXAblii AnanasoH.

5.4.2 VicnbiTaHns ra3oaHann3aTtopoB B YC/I0BUAX XPaHEHUs

Bce 610kM razoaHann3aTtopoB B BbIK/IIOYEHHOM COCTOSHUM AO/DKHbI 6bITb BblAepXaHbl B YUUCTOM BO3-
Ayxe nocsiefoBaTefibHO NPU CAeayoLmnX yCnoBuax:

a) npu Temnepartype MUHyc (25 + 3) °C — B TeueHune 24 y;

b) Npn HopManbHoOW Temnepatype (20 +5) °C — He MeHee 24 y;

c) npu Temnepatype (60 £ 2) °C — B TeueHue 24 u;

d) npu HopmanbHoi Temnepatype (20 £ 5) °C — He MeHee 24 u.

Mpu KaxAoM 3HaYeHUn TemnepaTtypbl BAAXHOCTb BO3Ayxa A0/HKHA ObiTb TAKON, 4TO6LI He npousoLuna
KOHAeHcauusa atmocdepHoil Bnaru.

BbilweyKa3aHHble TemnepaTypbl MOTYT ObITb U3MEHEHBI MOC/Ee COrflacoBaHUAa MexXxay W3roToBuTesiemM n
ncnblTaTenbHon nabopatopueit (cm. 4.1.2). Ecnu TemnepaTtypbl NpoBeAeHUA AaHHOr0 BUAA UCNbITaHWI OTNn-
4aloTCA OT BbllleyKa3aHHbIX, OHU [A0/DKHbI OblTb NPUBEAEHbI B JOKYMEHTALUN Ha razoaHannsaTop.

5.4.3 T'pagyvpoBKa 1 perynmpoBska

5.4.3.1 MoaroToBka k paboTe

FasoaHannM3aTopbl JO/KHbI 6bITb NOATOTOBJIEHBI K paboTe U OTrpajynmpoBaHbl B COOTBETCTBUM C yKasa-
HUSIMW. NPUBELEHHbIMW B 3KCM/TyaTaLMOHHOW 4OKYMeHTaunu.

5.4.3.2 HomunHanbHas ctatnyeckas yHkUUs npeo6pa3oBaHns N0 NOBEPOYHOMY KOMMOHEHTY

Ha rasoaHanusatopbl nocsefoBaTeslbHO NoJaloT ra3oBble CMecH, BbibpaHHble B COOTBETCTBUM C 5.3.2,
C MOBbIWEHNEM 3HAYEeHNs 06BEMHONW 40NN, HaUYMHAsA C HaMMeHbLluero 3HavyeHns. CogepxaHue NOBEPOYHOrO
KoMmnoHeHTa B MIC gonxHo paBHATbCA 0 %, 10 %. 30 %, 50 %. 70 % un 90 % oOT Ananas3oHa M3MepeHus.
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OpHako Ana o6opyaoBaHWa C MajblM AMana3oHOM U3MepeHUs MakcumasibHoe 3HayeHue 06beMHOW [ou
MOXeT OblTb YMEHbLUEHO, 4TOObl NOKa3aHUA He BbIXOAWAW 3a nNpefenbl gnanasoHa U3MepeHus, ykasaHHble B
3KCNyaTauMoHHON AOKYMeHTaunu.

3HayeHna 06BbEMHON 40N NOBEPOYHOT0 KOMMNOHEHTa B OCTasibHbiX MIC fO/MKHbLI 6bITb PaBHOMEPHO
pacnpefeneHbl No BCeMy AuanasoHy uamepeHuii. MicnoiTaHne Heo6xo4MMO NOBTOPUTbL TPUMXKAbI, CMECK No-
faBaTb B nMopsjke yBennyeHns 06beMHO 40U NOBEPOYHOTO0 KOMMOHEHTA.

5.4.3.3 HomuHanbHas cTatnyeckas yHKuusa npeobpasoBaHns No 4pyruMm onpenensemMmbiM KOMNOHEHTaM

[na raszoaHann3aTopoB, OTHOCALLMUXCA K 371eKTpoobopyaoBaHuio rpynnbl Il, npoBepsaioT HOMUHANbHbIE
cTatnyeckne PyHKUUM npeobpasoBaHna AN NonpaBoyHble KO3 hULneHTol AN ApYyrux onpegensiemMmblX KOM-
NOHEHTOB. NPUBEAEHHbIE U3TOTOBUTENIEM B PYKOBOZACTBE MO 3KCnayaTauuun. Llenesoii KOMNOHEHT, SABASOLUIA-
CS TUMWYHBIM NpeacTaBuTeNeM cemelicTBa XMMMUYECKN NOAOGHbIX rOpOYMX ra3os, BbIOMPaAOT B COOTBETCTBUN
¢ 5.3.2. 3HauyeHNss 06bEMHOI J0NUN LeneBoro kKoMnoHeHTa B MIC, N0 MeHblel Mepe, B TPEX pa3HbIX TOUKaX
AnanasoHa M3MepeHuit JOMKHbI 6bITh PABHOMEPHO pacnpegeneHbl No BCEMY AnanasoHy U3MepeHuii.

COOTHOLWEHNA MexXAy nokasaHMaMK razoaHann3aTopos (40 KOPPEKTUPOBKM C MCNONb30BaHWEM nonpa-
BOYHbIX KO3(p DML MEHTOB) N 3HAYEHNEM 06BEMHOI J0M LLeneBoro kKomnoHeHTa B MNIC ana kaxgoro onpege-
NSeMOro KOMMOHeHTa A0/KHO 6biTb 0T 0.4 go 2.0.

5.4.4 CTabunbHOCTb

MpumevyaHune — lpu 3TUX UCTIbITAHUAX [OMYCKAETCA OCYLLECTBNATL NUTaHNe razoaHannsaTopa oT BHELLHEro
NCTOYHMKa NuUTaHuA.

5.4.4.1 KpaTkoBpeMeHHas cTabunbHOCTb

McnbiTaHnsa NpoBoOAAT B TeyeHne 1 vaca npu WeCcTUKPaTHON nooyepeAHON nojadve Ha rasoaHanusatop
MIrC B TeyeHne Tpex MUHYT, 3aTEM YUCTOrO BO3JyXa B TEYEHMUE CeMU MUHYT. PUKCUPYIOT nokKasaHUA rasoaHa-
N1M3aTopoB B KOHLE Kaxaol nogayn ynctoro sosgyxa u MNrc.

5.4.4.2 lonroBpemeHHasa cTabunbHOCTb (TOMbLKO AN CTAaLMOHAPHBIX U NepefBMXHbIX rasoaHanusaro-
POB. OTHOCALWUXCA K 3N1eKTPoo6opyA0BaHMIO rpynnbl )

McnbiTaHns NpoOBOAAT B YACTOM BO3AyXe HENPepbIBHO B TeueHue (28 + 1) gHeil. OauH pa3 B (7 = 1) gHell
Ha rasoaHanusaTtopbl nogatT MIC B TeueHne (480 ¢ 10) muHyT. MokasaHna cHUMatlOT nepefd nogadeli Mrc,
nocne yctaHOB/IeHMA MokasaHuii npu nogaye MIC n nepep npekpauwieHnem nogayn Mrc.

Mo 3aBeplweHMn YeTbipex Hedenb NepexofAaT K cnepywoliemy atany ucnolTaHuii. Ha rasoaHanusa-
TOp HeMNpepbIBHO NoAalT MBTAHOBO3AYLHYIO CMeCb C 06beMHON gonein metaHa (1.00 £ 0.05) % B TeyeHue
(120 £ 1) yacoB. OAMH pa3 B CyTKN NPOBEPAIOT NoKasaHUA rasoaHanM3aTtopoB Ha YACTOM BO3Jyxe W npu no-
nade Mrc.

5.4.4.3 lonroBpemeHHas cTabunbHOCTb (TOMBLKO ANA NOPTATUBHbLIX (HOCMMBbIX) ra3oaHann3aTopos, OT-
HOCALMUXCA K 3N1eKTpoo6opyAoBaHuMio rpynnsl 1)

McnbiTaHns NpoBoAAT B YnCTOM BO3gyxe no (480 + 10) MUHYT B fleHb eXeHEBHO B TeueHve aBajuatun
pabouunx gHeli. ExenHeBHO Ha rasoaHanusatopsl nogatoT MIFC B TeuyeHne ogHoro yaca (60 + 2) muHyT. Mo-
KasaHua cHUMalT nepepg nogayeit MIC. nocne yctaHoBeHWA nokasaHuii npu nogadve MIrC n nepep npekpa-
weHnem nogauu Nrc.

Mo 3aBeplweHnn NepBoro atana UCnNbITaHUn, Ha4YMHaa co crnepyloLwero paboyero AHA, NepexoasaT K cne-
aywouemy atany.

Ha rasoaHanu3aTopbl NofalT MeTaHOBO3AYLIHY CMecb ¢ 06beMHol goneit metaHa (1,00 + 0.05) % B
TeueHune (480 + 2) MUHYT, NOCNe Yero nofalT HYNeBol ra3. PUKCUPYIOT NOKa3aHWa rasoaHann3aTopos npu no-
padye MIrcC n Hynesoro rasa. 3aTem rasoaHasiM3aTopbl OTK/OYAIOT M OCTAB/IAT Ha YNCTOM BO3[yXe B TeyeHune
WwecTHaguat 4yacos. OTOT LMK NOBTOPAIOT Ha NPOTSXEHUN CNefyoLmnX YeTbipex pabounx gHe.

5.4.4.4 lonroBpemeHHas cTabunbHOCTb (TOMbKO ANSA CTALMOHAPHBIX U NepefBUXHbIX rasoaHanusaro-
POB. OTHOCALMXCA K 3N1eKTpoob6opyaoBaHuio rpynnel Il)

McnbiTaHns NpoBOAAT B YUACTOM BO3/yXe HenpepbiBHO B TeueHue (63 + 1) aHeli. Ha BocbMOli AeHb UC-
nbiTaHWii Ha BXxof rasoaHanusatopos nogatT MIFC B TeveHune (480 ¢ 10) MuHyT. NMoOKasaHUs CHUMalOT nepep
nogaueli MIC, nocne yctaHoBNeHUA nokasaHuii npu nogade MIrC v nepeg npekpaweHnem nogauu Mrc.

B KoHUe Kaxablx cnegytouwmx (7 £ 1) aoHeli Ha BX0f razoaHanunsatopos nogatT MIC go ycraHoBNEHUN
nokasaHuii. MokasaHna cHUMarT nepes nogadvein MIC. nocne yctaHoBAeHUA nokasaHuii npu nogadve MIrcC un
nepef npekpauieHnem nogayu rNnrc.

B Hayane n No OKOHYaHUM UCNbITaHWI NPOBOAAT UCMbITaHME cornacHo 5.4.3.2.

5.4.4.5 lonroBpeMeHHasa cTabunbHOCTb (TOMbKO ANA NOPTATUBHbLIX (HOCMMBbIX) ra3oaHann3aTopos, OT-
HocAWMXCA K 3nekTpoobopyaoBaHuto rpynnebl )
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FazoaHanmnsatopbl AO/KHbI paboTaTb B YNCTOM BO3Ayxe HenpepbiBHO No {480 ¢ 10) MUHYT B TeueHue
asaguartun pabounx gHeli. ExxegHeBHO Ha BXO/ razoaHannm3aTtopoB ogHoOKpaTHO nogatoT MIC Ao ycTaHOBNEHUS
nokasaHuii. MokasaHna cHUMaT nepeg nogaveii MIC. nocne yctaHOBNEeHMA nokasaHuii npu nogave MrC u
nepej npekpaueHmem nogaum MNrc.

5.4.5 MNMpoBepka NoporoB cpabatbiBaHUA aBapuiiHO curHanmsaumum

5.4.5.1 MNpoBepka nopora cpabaTbiBaHWA aBapuiitHON cUrHanM3aLum Npu NoBbILEHUN KOHLEeHTpaLmm

[ns ra3oaHann3aTopoB C peryiMpyembiM NMOpoOrom cpabaTbiBaHUS yCTaHaBMMBAKT NOPOr aBapuinHow
curHanusauunm, paeHbii 90 % cofepxaHus onpegensiemMoro komnoHeHta B MIC. Ecnu nopor aBapuinHoi cur-
Hanusaunm He MOXeT 6blTb YCTAHOBJIEH PaBHbIM 3TOMY 3HAYEHUIO, €ro criefyeT yCTaHOBUTb Kak MOXHO 6unxe
K 9TOI KOHUeHTpauun. B aTom cnyyae, a Takxe AN razoaHannm3aTopos ¢ PUKCUPOBAHHLIM NOPOroM cpabaTbl-
BaHus, 06beMHasn fons onpegensiemMoro komnoHeHta B MNIC gonxHa 6biTb Ha 10 % BbilWwe 3HA4YeHUs nopora
cpabaTbiBaHUs aBapuitHOl curHanusayum.

Ha Bxof raszoaHanv3aTopoB nogalT nocnefoBaTeibHO YNCThI BO3ayX, 3ateM MIFC fo momeHTa cpaba-
TbIBAHUA CUTHaNM3aunun, Ho He 6onee yaBOEHHOTo BpeMeHu t(90).

[na razoaHanusatopa C HeCKO/IbKMMY Noporamu aBapuiitHol curHanmsauuun cnegyet NpoBOAUTbL UCMbI-
TaHusa ANa Kaxaoro nopora.

5.4.5.2 MpoBepka nopora cpabatbiBaHNA aBapuiiHOl CUrHann3aLumm Nnpu NOHMXEHUN KOHLEeHTpaLmm

[na razoaHann3aTtopoB C peryiMpyeMbiM MOPOroM cpabaTbiBaHWsi ycTaHaB/VBalOT NOPOr aBapuitHol
CuUrHanusauuu, pasHblii 5 % AnanasoHa U3MepeHuit.

Ecnv nopor aBapuiiHOW curHannsaumm He MOXeT OblTb YCTAHOB/IEH pPaBHbIM 3TOMY 3HA4YEHUI0, ero cne-
AyeT yCTaHOBUTb Kak MOXHO 61vmke K 3TOMY 3HauyeHuto. B aTom cnyvae, a Takxe ANA rasoaHannm3aTopos C
hukcupoBaHHbIM NOPOrom cpabatbiBaHus, 06beMHasn [015 onpefensaeMoro komnoHeHta B MNIC gonxHa 6bITb
MeHblle 3HaYeHUsa nopora cpabaTbiBaHWs aBapuinHoin curHanmsauum Ha 5 % gnanasoHa U3MepeHuit.

Ha Bxof rasoaHann3aTtopoB nogatoT nocnegobaTenbHo MIC. 3aTeM YUCTbIN BO3AYX 40 MOMeHTa cpaba-
ThbIBAHUA CUTHaNM3auuun, Ho He 6osee yaBOEHHOTo BpemeHu Li90).

[nsa razoaHanusatopa ¢ HECKONbKMMU NOporamMmu aBapuiiHOW curHanusauum cnegyet NpoBOANTb UCMbI-
TaHus ANa Kaxpgoro nopora.

5.4.6 MNMpoBepKa yCTONUYNBOCTM K U3MEHEHUIO TemnepaTypbl

McnbiTaHne NpoBOAAT B KNMMaTU4eckol kamepe, obecneuyvBaiwolleli nogaepxaHune TemnepaTypbl € no-
rPeLWHoCTbLI0 He 6onee +2 °C. Korga rasoaHanunsaTtopbl (U BbIHOCHbIE AaTyMKK) 4OCTUralOT Temnepartypsl, yka-
3aHHOI B NpMNOXeHUN A. Ha HUX NMOC/efoBaTeIbHO MOAAI0T YACThIN BO3AyX, a 3aTem MNIC. TemnepaTtypa nogasa-
€eMblX ra3oBblX CMecei fo/xHa 6bITb paBHa TemnepaTtype cpefbl BHYTPpU KIMMaTuyeckol kamepsl. Temnepatypa
TOUKM pOCbl YncToro Bosgyxa u MNrC gomkHa 6bITb HUXKE MUHUMAbHON TemnepaTtypbl B KIMMaTUYeCKO kamepe.

5.4.7 MNpoBepKa yCTONYNBOCTN K M3MEHEHUNIO aTMOC(EPHOro AaBeHuns

McnbiTaHne NpoBOAAT, NoMelian rasoaHannM3atopbl UWAW BbIHOCHblE AaTyMku (BMecTe C nobyautenem
pacxofa, ecnm OH NpefyCcMOTPEH) B WUCMblITaTesIbHYI Kamepy. B xapakTepuctukax kamepbl AO/KHbI ObiTb
npefycMOTpeHbl napaMeTpbl M3MEeHeHNs gaBneHnsa ynctoro sosgyxa u MNMrC B guanasoHax, ykasaHHbIX B Npu-
noxeHun A. laBneHue B kKamepe noAfepXuBatwT Ha yCTaHOBNEHHOM ypoBHe 0.5 klMa B TeyeHue 5 MUHYT,
nocsne yero hukcupyoT nokasaHnsa npu nogaye YncToro Bo3gyxa, 3atem — npu nogaye lMrc. rasosble cmecu
cbpacblBalOT BHYTPb Kamepbl.

5.4.8 MpoBepka yCTOWYNBOCTU K USMEHEHWNIO BIAXHOCTN aHanM3npyemoi cpeabl

McnbiTaHHO NPOBOAMTCS NpW HOMUHANbHOW TemnepaType 40 °C. Fa3oaHanM3aTop BblAepXuBalT npu
Temnepatype (40 = 2) °C go ctabunusauuu, nocne 4ero perynupyoT B COOTBETCTBUN C UHCTPYKLUUAMU NpPoO-
n3soautensa (cm. 4.4, nepeuncnenue b) n 4.4, nepeuncnerue d), 13)]. Ha Bxop razoaHanmsatopa B TeueHue
(60 ¢ 5) MUHYT NogalT YNCTbIA BO3A4YX, YB/TAXKHEHHbIN A0 3HAYEHUSI OTHOCUTENLHOW BRaxHocTn (20 + 5) %.
3aremM Ha BX0f rasoaHanusartopa nogatwT MIC. yBNaXHEHHY A0 3HAYEHUA OTHOCUTENIbHOW BIAXHOCTU
(20 £ 5) %, po ctabunusauun. laHHble onepauum NOBTOPAKT NPU 3HAYEHUAX OTHOCUTENbHON BNAXHOCTU
(50 £ 5) % n (90 = 5) %.

CopepxaHne MOBepOYHOro KOMMOHEHTa B Npobe Heo6xoAMMO NoAAepXuBaTb NOCTOSHHbIM WU BBO-
OVTb NnonpaBky K AeliCTBUTENIbHOMY 3HAaYeHUI0, YUuTbiBaloOLWYy0 pa3baBrieHne napamu Boabl.

5.4.9 MpoBepKa yCTOWYMBOCTU K USMEHEHUD CKOPOCTW NOTOKa NPO6bI

WcnbiTaHne ana razoaHann3atopoB, OCHALLEHHbIX AaTuyMkaMu ¢ AN PY3MOHHLIM OTO6OPOM NPO6bLI.

Ha razoaHanunsatopbl U1n BbIHOCHbIE AaTYMKN, MOMELLEHHbIE B @3pOAMHaMUNYECKY0 YCTaHOBKY, nogatT
yncThlii Bo3ayx u MNrc.

[na razoaHann3aTtopoB, pa3Mepbl KOTOPbIX HE NO3BONAIOT NPOBECTU UCMbITAHUS B a3POAMHAMUYECKON
ycTaHOBKe, flonycKkaeTcAa NPUMEeHATb Apyrue cpefcTsa UCNbITaHWiA, NO3BONAIOLLME cO3A4aBaTb NOTOK.
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[aTunk gonxeH 6biTb COPUEHTUPOBAH B COOTBETCTBUM C peKoMeHAauusmu usrotosutens. B cnyvae
OTCYTCTBMA peKkoMeHfauunin, Hanpumep, 4NA NopTaTUBHbLIX YCTPOWCTB, ra3oaHann3atop cneayeTt pacnonaratb
no 06bIYHOMY NOPAAKY.

Mpu UCNOb30BaHUN KNIUMATUYECKON KaMepbl, a3pOAMHAMUNYECKOW YCTAHOBKN UMW JpYTUX CPeACTB, no-
3BONAKLWMNX cO34aBaTh NOTOK, AATYMK HEOOGXOAMMO COPUEHTUPOBATL MO OTHOLIEHUWIO K Hanpas/eHUo BO34YLL-
HOro nNoToka crneaylowmmMm o6pasom:

1) no HanpaB/AeHWIO MOTOKA:

2) NpoTWB HanpaBieHUs noToka:

3) noA NpPAMbIM YINOM K HanpaBaeHWo noToka.

Kaxpoe HanpaB/ieHne 3a4aHo C NOrPeLHOCTbIO £5°.

McnbiTaHnsa npoBoAAT NpU ABYX NOCTOSAHHbLIX CKOpOCTAX noToka: (3 £ 0.3) m/c n (6 £ 0.6) m/c.

MpumeuyaHune — HanpaBneHns NOTOKa, KOTOPble MaUTOBEPOSATHbI HA MPaKTUKe B CBA3WN C KOHCTPYKLMel raso-
aHanm3aTopa Wi yKkasaHbl U3roToBUTENIEM Kak HefonyCTUMbIe, NPOBEPATL He creayeT.

5.4.10 NpoBepka ycTOWYMBOCTM razoaHann3aTtopoB C NPUHYAUTENbHOW nofgaveii Npobbl K U3MEHEHMWIO
pacxopga

BnusHne pacxofa uncroro sosgyxa u MrC nposepsoT NyTeM ero u3MeHeHus:

1) OT HOMUHaNBLHOrO 3HaYeHns pacxoga A0 130 % HOMUHANBLHOTO 3HA4YeHUA pacxoja, eciim 3T0 BO3MOXHO;

2) OT HOMWHaNbLHOrO 3HayeHns pacxoga Ao 110 % HOMUHaNbLHOrO 3Ha4YeHUs pacxoja, Npu KOTOPOM ra-
30aHanmn3atop nojaet CUrHan HeucnpasHOCTU, UK A0 50 % HOMUHANLHOTO 3HAYEHUA pacxoja, ec/iu curHan
HencnpaBHOCTN OTCYTCTBYeT.

5.4.11 TpoBepka BAUAHNA NMPOCTPAHCTBEHHOIO NOJIOXEeHnsA

5.4.11.1 MopTaTuBHbIE ra3oaHann3arTopsbl

Ha rasoaHanusatopbl nogawT 4ncTblii Bo3gyx 1 MIC npu kaxaom paboyem nonoxexnuun. FasoaHanusa-
TOpbl MoBopaunBaloT Ha 360° BOKPYr Kaxol M3 Tpex B3aMMHO NepneHAnKyNsapHbix oceli. [okasaHUs cHUMa-
10T Yyepes kaxable 90°.

5.4.11.2 CTaumoHapHble u nepeaBmxHbIe ra3oaHanmsaTopsbl

Ha gaTuvkn unm razoaHannsatopbl C MHTErpasbHbIMM AaTymkamm nogalT YnucTelil Bo3gyx u MIrC B npe-
Jenax rpaHuLl, NPpoCTPaHCTBEHHOrO NOMIOXEHUA, YKa3aHHbIX U3roTOBUTENIEM, HO HE MeHee 4eM Ha yron +15°
oT paboyero noNoXeHus.

5.4.12 WcnbiTaHUs Ha BO3AaelicTBMe BUGpauuu

5.4.12.1 VicnbiTaTenbHbI CTEHS,

CTeHA oNSA UCNbITaHWA Ha BUGpauuto foskeH 6biTb 060pyaoBaH BMOPaLMOHHLIM CTO/IOM, CNOCOGHbLIM
co3faBaTtb BU6paLMi0 C N3MEHSAIOLWeNca YacToTo 1 NepeMeHHO-NOCTOAHHON aMnAnTyoi cMeleHnsa (an
yCKOpeHnsa) B cOOTBETCTBMM C TpeboBaHuamm IEC 60068-2-6 n cnegyrowmx npoueayp, npu 3akpenaeHnn mc-
nbiTyeMoro npuéopa B paboyem NnosIoXeHUu.

5.4.12.2 Mpoueanypbl UCNbITaHW

McnbiTaHna nposoasatca B cootBetcTeuu ¢ IEC 60068-2-6.

[a3oaHanusaTopbl BK/OYAIOT, 3aKpennsaiT Ha BMOPaALMOHHOM CTO/le U nojBepralT BO34eNCTBUIO BU-
6pauun nocnefoBartesibHO B KaXA0W M3 Tpex B3aMMHO NepneHAnKynsapHbIX N0CKOCTe.

3HayeHue nopora cpabatbiBaHWA aBapuitHOW CUTHanAM3auuMm BO BPEMS UCMbITAHWIA He JO/KHO NpPeBbl-
watb 20 % AunanasoHa M3MepPeHUs.

Mepep ncnbiTaHeM M NO €ro OKOHYaHWK Ha rasoaHann3aTopbl nocnefoBaTesibHO NOJalT YUCThIR BO3-
ayx wn Mnrc.

FasoaHanusatopbl 3akpennsoT Ha BUOPaALMOHHOM CTO/1e CNOCO60M, KOTOPbIA NpeayCMOTpeH 415 3KC-
nayatauuun. UCnosnb3ys 405 3TOro Nobbie ynpyrue cpefcrsa KpenieHus, Hecylime uam 3axXMMHble NPUcnoco-
61eHNs. nocTaB/isieMble B KOMMNJIEKTE C rasoaHannsaropamu.

[aszoaHanusaTopbl noAseprawT BO3AeicTBMIO BUGpaLMm B 3afaHHOM guMana3oHe 4acToT Npu yCcTaHOB-
NIEHHOM CMeLLEeHUN NN YyCTaHOBIEeHHOV NOCTOAHHOW aMnaunTyge YyCKopeHus B TeueHne 14 B kaxgoi n3 Tpex
B3aVMHO MeprneHANKYSApHbIX NaockocTei. CKOpOCTb M3MEHEHNA YacToThbl He Ao/hKHa npesbiwarth 10 Mu/MuH.

5.4.12.2.1 Mpoueaypa 1

[na nopTaTuBHbLIX (HOCMMbIX) U NEePeBMXHbIX ra30aHaIn3aTopoB, BbIHOCHbLIX aTYNKOB U 6/10KOB, HENO-
CpefiCTBEHHO NPUCOEANHEHHBIX K AaTUKKy, NapamMmeTpbl UCMbITATENIbHOTO PeXUMa AO/IKHbI 6bITb CeyoLWuMu:

-aAnanasoH yactoT ot 10 go 31,5 'y, amnautyga cmeuweHnsa 0,5 mm (ygsoeHHas amnantyga 1.0 mm):

-aAnanasoH vactot ot 31,5 go 150 lu. amnantyga yckopeHusa 19,6 m/c2.
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5.4.12.2.2 MMpouegypa 2

[Ansa 6N0KOB ynpaBneHus, yctaHaBInBaeMblX OTAENbHO OT AaTUYMKOB, NapameTpbl UCNbITATENbHOrO pe-
XUMa [O/KHbI 6bITb CNefyoLWUMN:

-AnanasoH yacTtoT oT 10 go 31,5 l'y. amnautyga cmeuwenns 0,5 mm (ygBoeHHas amnantyga 1.0 Mm);

-AnanasoH yacTtoT oT 31.5 go 100 lNy. amnnutyga yckopeHus 19,6 m/c2.

5.4.13 VcnbiTaHve Ha BO3AeicTBME yAapoB Mpu CBOGOAHOM MajeHun ANS NopTaTUBHbIX (HOCUMbIX) U
NepeHOoCHbLIX ra3oaHann3aTopos

[laHHOMY MCNbITaHWIO NOoABEPratT TOMbKO NOPTaTWBHbIE ra3oaHann3aTtopbl ¥ BbIHOCHblIE AaTyMKn cTa-
LMOHapHbIX ra3oaHann3aTopos. Ecnn n3rotosntesnb pekoMmeHayeT, 4To6bl razoaHanusatop npu akcnayarayum
Haxoguncs B oyTnape, To ra3oaHann3aTop UCMbITbIBAOT B dyTNApe.

MpumeyaHune — EcnuotaenbHble 670K/ CTauMOHapHOro ra3oaHasmM3aTopa, B COOTBETCTBUM C PyKOBOACTBOM
no akcnsyaTauum, MOXHO MCNOJb30BaTh Kak NOPTaTUBHbIE WN NEPEHOCHbLIE ra30aHaIn3aTopbl, TO 3T 6/10kM NoagepraoT
TaKoMy e UCMbITaHWUIO.

Mepen ncnbiTaHVEM U NO €r0 OKOHYaHMW Ha rasoaHanu3aTopbl nocnefoBaTenbHO NOAAKT YNCTbIR BO3-
ayxwn nrc.

Bk/OYEHHble NopTaTUBHbIE ra30aHann3aTtopbl POHAKT € BbICOTbI (1 ¢ 0.1) MeTp Ha 6ETOHHYI NOBEPXHOCTb.

MepeHoCHble razoaHann3aTtopbl Maccoli MeHee 5 Kr pOHAIT B BbIK/IOYEHHOM COCTOSSHUM C BbICOThI
(0.3 +0,03) meTpa Ha 6€TOHHYIO MOBEPXHOCTb.

MepeHOCHble razoaHanM3aTtopbl Maccoli He MeHee 5 KI POHAIT B BblK/TIIOYEHHOM COCTOSIHUM C BbICOThI
(0.1 +0,01) meTpa Ha 6E€TOHHYI0 NMOBEPXHOCTb.

WcnbiTanne, yka3aHHoe Bbille, criefyeT NPOBOAUTL TPY pasa, NnpuyemM noptaTuBHbIE rasoaHannsaTopsbl
cnepyeT POHATb KaxAbll pas noj pasHbiMU yriamu, a NnepeHocHble Npu copacbiBaHUM A0MKHbI ObiTb OPUEH-
TUpOBaHbI Tak, Kak OHY 06bIYHO NEPEHOCATCA.

FazoaHanunsaTopbl CYATAOTCA He npowefWwnuMn UCnblTaHne, ecin Nocsie UCnbiTaHnsa HabnwgaeTcs oT-
Ka3 ogHol n3 pyHKkunii (Hanpumep, cpabaTbiBaHUA curHanmsauum, paboTbl Hacoca, yCTPOUCTB ynpaBneHuns
AN MHOMKaLUK).

B xofie npoBefeHNss UCNbITAHUA HE [AOJ/DKHO NMPOUCXOAUTL CAMONPON3BO/IbHOE BK/IIOYEHWE WUIN BbIK/IO-
YyeHue rasoaHasin3aTopos.

5.4.14 OnpepeneHve BpeMeHU nporpesa

Mopor cpabaTbiBaHWSt aBapuitHO cUrHanM3auum yctaHasnusawT paBHbiM 20 % gnana3oHa u3MepeHuii.

Fa3oaHannsatopbl B BbIKIIOYEHHOM COCTOSHUMN BblAepXUBatoT 24 yaca B UNCTOM BO3ayxe, 3aTeM BK/IO-
4yalT 1 onpefensaT BpeMs nporpesa.

FazoaHanmnsatopbl, OTHOCALLMECS K 3/1eKTPO06OpYyA0BaHMIO TPynnbl |. LONONHUTENbBHO BbIAEPXUBAKOT B
YMCTOM BO3fJyXe ellie B TeyeHme 24 yacos, Nocsie yero nogatwT Ha razoaHanmsatopbl MNMIFC B TeyeHMe 5 MUHYT,
3aTeM rasoaHann3aTopbl BKAOYAOT U ONpefensanT Bpemsa nporpesa.

Ecnu Bo Bpemsa 3anycka rasoaHanusatopbl 3anpalinBaloT NpoBefeHne HacTpoek, crefyeT BbibupaTb
onuuto «HeT».

5.4.15 OnpegeneHvie BpEMEHN YCTAHOB/IEHUSA MOKa3aHWUi

FazoaHanmnsatopbl BKAOYAKOT B YNCTOM BO3AyXe U MO UCTEYEHUN BPEMEHU, PABHOTO, N0 MeHbLUERn Mepe,
YABOEHHOMY BpPEMeHUW Nporpesa, onpegesnieHHoro B cooTBeTcTBmMm ¢ 5.4.14. He Bblk/OYasa, NoABepPrawoT BO3-
[elicTBUIO cKaukoo6pas3Horo nepexoga u3 ynctoro sosgyxa B MIC v u3 MIC B uncTbiii Bo3ayx. O6opyaoBaHne
ansa nogaun MrC onucaHo B NpuioxeHuun B.

OnpefenstoT BpeMsi ycTaHOB/eHMa nokasaHuii t(50) u t(90) npu noBbliWEHUN KOHUeHTpauumn un t(50) n
t(10)— npu yMeHbLIEHNN KOHLEHTpaLuu.

Bpems ycTaHOBNEHUA nokasaHuii onpegenstoT ANA razoaHannm3aTopoB B COCTOSAHUM NOCTaBku 6e3 A0-
NOMIHUTENbHBIX (Heo6a3aTeNbHbIX) NPUHAANEXHOCTEN, HaNpMMep Takux, kak npucnocobaerHnsa Ans 3alnTbl oT
aTMocepHbIX BO3AENCTBUIA.

[nsa oTaenbHO nocTaBnsAeMoro yctpolictea oT6opa npobbl He06X0A4MMO onpeAennTb BpeMa TpaHCcnopT-
Horo 3anasfbiBaHns. OHO He JO/KHO NpeBbllaTth 3 ¢/M 06uwell 4AnHBI NPO600THOPHOTO 30HAA U IMHWUMW TPaHC-
nopTUPOBAHNA. €CIN U3rOTOBUTENEM B 3KCN/yaTalMOHHOW AOKYMEHTaLUN He yKasaHo Apyroe 3HavyeHue.

5.4.16 MNMpoBepka yCTOWYNBOCTU K BO3AENCTBUIO ra30BOW Neperpysku

[laHHOoe Tpe6GoBaHVWe NPMMEHSAIOT K rasoaHanmnsatopam C BEPXHWM MpefesioM U3MepeHuss 06beMHO
nonu meHee 100 %.

FazoaHanunsatopbl MW BbIHOCHbIE AATYUKM CTaLMOHAPHbIX NN NepeaBUXHbIX ra30aHann3aTopos 4OXK-
Hbl BbITb UCMbITAHbI B cCOOTBETCTBUN € 5.4.18.1 nnn ¢ 5.4.18.2 c npumeHeHnem obopynoBaHusa, obecneymsato-
Lero ckaykoobpasHoe M3MeHeHNe KOHLEeHTpauun rasa, HanpuMmep, kak onucaHo B NpuaoxeHun b
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Ecnu cogepxaHne onpefensieMoro KOMNOHeHTa NpeBblllaeT BEPXHUI Npefen gnana3oHa U3MepeHus,
nokasaHusa razoaHanmsaTtopa Ao/XHbl COOTBETCTBOBATbL BEPXHEMY Npeaeny AnanasoHa namepeHuii n 4onxHa
BK/OYATbLCA aBapuiitHaa curHanusayms. MNpu Hanuumm L poBOro MHAMKaTOpa Ha HeEM AOJ/HKHA 0To6paxaTbes
UHopMaLns 0 TOM, YTO COAEpXaHne onpesensaeMoro KOMNOHeHTa NpeBbillaeT BEPXHUIA Nnpeaen gnanasoHa
n3mepeHus.

ABapuiiHas curHanmsauus AomkHa 6biTb BKIOUYEHA NPpU N06bIX NOKa3aTensx cogepxaHua onpegense-
MOr0 KOMMOHEHTA, MPeBbIWaLW X BEPXHU npesen ananasoHa usMmepeHus. Ecnv B razoaHanusartopax npu-
cyTCTBYyeT caMob610Kupylowasacsa curHanusanms, ee paboTty Heo6xo4MMO KOHTPONNPoOBaTb BO BpeEMSA U nocne
BO3/eCTBNS BbICOKMX KOHLEHTpaLmii rasa.

Fa3oaHanusatopbl UM BbIHOCHbIE AaTuMKku NOABEprailT BO3AENCTBMIO CkaykoobpasHOro nepexoga u3
yuctoro Bosayxa B NIC c o6bemHoN goneli roptoyvero raza 100 %. Ha rasoaHanusaTtopbl nocsenoBaTesibHO
nogatwT uncTblli Bo3ayx. MFC ¢ 06beMHoit goneit roptoyero rasa 100 % B TeyeHune (180 + 5) cekyHA, YnCTblli
BO34yX — B TeyeHune (20 ¢ 2) muHyT 1 3atem Mrc.

5.4.17 MNpoBepka BpeMeHn paboTbl OT akkyMynsaTOpPHOW 6aTapeu

5.4.17.1 Pa3psg akkymynatopHoli 6atapen

[a3oaHannsatopbl C NOSTHOCTLIO 3aPSKEHHbIMU Nepes HayanoM UCNbITaHWI akkyMynsiTOPHbIMU 6aTape-
AMU AO/DKHbI paboTaTh B YACTOM BO3AyXe NpuU MakCUMasnbHOW Harpyske, y4mTbiBas KOMYECTBO U TUN AaTyu-
KOB. B T€YEHMUeE:

a) (480 + 5) MUHYT Npu HaNMyMM AOCTYNHOTO NOMIb30BaTe 0 NepekntyaTensa BkI./BbIK/.;

b) (600 + 5) MMHYT NpK OTCYTCTBMW TaKOro nepekstoyaTens,

c) 6onee NpofoMKUTENIbHOE BPEMS, YKa3aHHOe U3roTOBUTE/EM.

B Hauyane 1 nNo OKOHYaHUM yKa3aHHOro BPEMEHMW Ha rasoaHann3aTopbl NofalT YUCTbIA Bo3ayx n MIC.

5.4.17.2 Pa6oTa npu HU3KOM ypOBHe 3apsaja

[a3oaHanusatopbl JO/MKHBI NpoAo/xaTb paboTarb B TedyeHne 10 MUHYT mocne NosABMAEHMA curHana o
paspage 6atapeun. 3atem Ha razoaHanusatopsl nogatoTt MIC.

MpumMmeyaHue — Bcayyasx, Korga HeT BO3MOXHOCTU OCTaB/ATb ra30aHa/M3aTopbl BKIOYEHHLIMU HENPEpPbIBHO
(Hanpumep, Npy OTK/IOYEHWN YCTPOWCTB Ha HOYb), MPOBEPKY PABOThI NPU HU3KOM YPOBHE 3apsifa MOXHO NPOBECTU noc/e
MOBTOPHOIO BK/OUEHUSI.

5.4.18 MNpoBepka BAUSAHUA U3MEHEHUSA HAMPSAXEHUA NUTAHUA

McnbiTaHnsa NpoBOAAT NPU HOPMasbHbIX YC/10BUAX (CM. 5.3). MpoBoOAAT rpagynpoBKy razoaHann3aTtopos
NPU HOMUHA/bHbIX HAMPSHXXEHUN N YacToTe NUTAaloLWEro HanpsXXeHns. VicnbiTaHnsA ra3oaHann3aTopoB C BbIHOC-
HbIMW gaTynkamMun NPOBOAAT NPU MaKCUManbHOM Y MUHUMaNIbHOM CONPOTUBNEHUN COeAMHUTENBHOTO Kabens.
3atemM rasoaHanun3atopbl NogBepranT cnefyrLWwmnm NCnbITaHUAM.

MpoBepAOT NokasaHWa rasoaHanM3aTopoB Npu nogave rpagympoBoyHoi MIFC npu BenuumHax nutako-
wero HanpsxeHnsa 115 % n 80 % HOMWHaANBHOTO 3HAYEHUA HANPSHKEHUSA NUTaHUS.

Ecnu n3rotoBuTesb razoaHann3aTopoB ycTaHaBMBaeT AMana3oH U3MEeHeHUA HanpsXeHUs UCTOYHMUKA
NUTaHWSA, OT/INYHBIA OT yKa3aHHOro, razoaHann3artop cnefyeT UCMbITbIBATL NP BEPXHEM W HWXKHEM 3HAYEeHU-
AX HanpsXKeHWa NUTaHWS, ykasaHHbIX U3roTOBUTENEM.

MpoBepKy BbIXOAHbIX (DYHKLMIA cnefgyeT NPOBOAUTL MPU MUHUMANbHOM HaMNPs)XeHUN MUTaHWa U Makcu-
MasbHbIX peXumax Harpysku.

MpumevaHusn

1 B TOM 4uncsie NPOBOAAT UCTIbITAHWS aHaI0r0BbIX BbIXOAHbIX CUTHASI0B NPU MakCUMasIbHON Harpy3ke 1 MakCuMasib-
HOM TOKe.

2 B TOM umncnie NPoBOAAT UCTIbITAHUA, NOKa3bIBaKLLMeE, YTO pesie MOryT cpabaTbiBaTb NPV MUHUMAa/ILHOM Hanpshxe-
HUN NUTaHuA.

5.4.19 MpoBepka BAUSAHUA NPO600TOOPHOro 30H4a

Ecnu gna rasoaHanusatopa npefycmMoTpeH npo60ooT60pHbI/ 30HA, CHavana Ha BXOA rasoaHanusartopa
6e3 30HA4A nocnegoBaTeNbHO NOAAKT YUCTLIA BO3AyX U MIC, hMKCMpYOT NokasaHMa. 3aTeMm K rasoaHanusa-
TOpY NPUCOEAUHSIIOT NPO600TOEOPHLIV 30H, U NOBTOPAIOT UCTbITAHKE.

5.4.20 flononHnTenbHble TpeboBaHNA K TEXHUYECKUM XapakTepucTukam npu Heb61aronpusaTHbIX YCN0BU-
AX OKpyXatoLwen cpebl

5.4.20.1 O6umMe NonoxeHuns

Llenbto faHHOTO NYHKTa ABNAETCA NpOBepKa cTeneHel 3awmnTbl ra3oaHann3aTopos. lMpoBepka cTeneHeli
3aWunTbl ¢ kKogoMm IPxx B cootBeTcTBUM ¢ IEC 60529 He cBA3aHa ¢ TpeboBaHMSIMW B OTHOLIEHUN 31eKTpo6eso-
NacHoOCTU.
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MpumeuvaHune — B akcnnyatauynmoHHON [OKYMEHTALMM NPUBOAUTCA MHCGbOpMaLMs 0 TpeboBaHWsAX Mo 3a-
LLTe OT MPOHVKHOBEHWSI NPYMEHUTE/IBHO K 3/1eKTPUYECKoi 6e30MacHOCTU WA 3KCM/TyaTaLMOHHBIM XapakTepucTukam
[cm. 4.4 nepeuncnenue g)J.

McnbitaHna 5.4.20.2 1 5.4.20.3 BbLINONHAKTCA C rasoaHasnn3atopamMmu B COCTOAHUM nocTasku. lMpuHag-
NeXHOCTU. HeobxoAuMble A5 BbINOSIHEHUA TpeboBaHWIA, BKIOUEHbl B METOANKY UCNbITaHMi (CM. 5.2.2).

5.4.20.2 MNpoBepka yCTOWYMBOCTN razoaHann3aTopoB K BO3AECTBUIO NblN

FazoaHanusatopbl, npefjHasHayeHHble [A/1S UCMNO/Ib30BAHUSA B YC/IOBUAX MOBbLIWEHHOrO cofepxaHusa
nbinn 1P5x nnun 1P6x ncnbiThiBalOTCA B Mbl/1eBOV kaMepe B cooTBeTcTBUM € IEC 60529.

FazoaHanunsatopbl UCMbITHIBAOTCA B NOMOXEHUN, PEKOMEHAYeMOM n3rotosutenem. Ecnv pekomeHpga-
LUK OTCYTCTBYIOT, Hanpumep, A5 NOPTaTUBHbLIX razoaHann3aTopos, o6opyAoBaHne pacrnonaraeTcs B 06bly-
HOM NONOXEeHUN.

Ha razoaHanu3aTtopbl, yCTOWUYMBbIE K BO3AENCTBUIO NbIAIN, B XOA4e UCNbITAHUS NoAaeTcsa YMNCTbIA BO3AYX
n Mrc. Mopaya rasa 13 cpefbl Ha AaTUYNK AO/DKHA OCYLeCTBAATLCA Kak NP HOpMasnbHOW akcnayataymu. Mo-
fJava rasa o 1 nocne BO3[eNCTBUA Mbl/IN OCYLLECTBAAETCA TakuM Xe 06pa3oM M C NCMO/b30BaHNEM TeX xe
napameTpos.

[lo NnpoBefeHNa UcnbiTaHMA Ha razoaHann3aTopbl NOAAETCS YACTbI BO3ayX, a 3aTem MNIC. dukcupyeTcs
BpeMs yCTaHOBJIEHUA nokasaHuii t(90).

McnbiTaHne NpoBOAUTCA NpU HOPManbHOW akcnayaTauuy ra3oaHann3aTtoposB B COOTBETCTBUU CO cTene-
HblO 3aWwunTeLl 1P5x cornacHo IEC 60529.

MpumeyaHune — Metog ncnbitaHust no 1P5x NpumeHsieTcs Ana cteneHeid 3awmTbl 1P5X 1 1P6X. NOCKO/bKY
rasoaHa/IMTUYECKUB AATUMKN KOHTPOMPYIOT BO3AYLLUHYIO Cpefly B HOPMasibHbIX YCI0BUAX IKCM/TyaTaumm.

Mo OKOHYaHWW MCNbITAHUA ra3oaHannM3aTopbl akkypaTHO M3B/eKalTCA U3 MblNeBoi kamepbl. OunwaTb
ycTpoiicTBa 3anpeleHo. Ha rasoaHanm3atopbl NogaeTcs YMCThI BO3AyX, a 3aTtem MNIC 6e3 yganeHns nbiau.
dukcmpyeTcsa Bpemsa ycTaHOBNEHMs nokasaHuii t(90).

FazoaHannsaTop cyuTaeTcs He NPoLeALnM UCNbITaHWe, ecn No ero OKOHYaHun cpabaTbiBaeT curHan
0 HeucnpaBHOCTU (6/10KMPOBKA flyvya, HapyLlleHne paboTbl Hacoca).

5.4.20.3 NpoBepka ycTOWYMBOCTN razoaHann3aTopoB K BO34elCTBUIO BOAbI

FasoaHanmsaTopbl, NpegHa3HayYeHHble 418 NCMOMb30BaHNA NPW BO3AENCTBUM KanenbHOW BAaru, Ucnbl-
TbiBatoTCA B cooTBeTCcTBUN € IEC 60529.

FazoaHanunsatopbl UCMbITHIBAIOTCA B NOMIOXEHUN, PEKOMEHAYEMOM n3rotosutenem. Ecnv pekomeHpga-
LUK OTCYTCTBYIOT, HanpumMmep, A8 NOPTaTUBHbLIX razoaHann3aTtopos, o6opyAoBaHue pacrnonaraeTcs B 06bly-
HOM NOOXEHUU.

Ha razoaHanu3aTtopbl, yCTOWYMBbIE K BO3AENCTBUIO BOAbI, B XOA4e WCMNbITAHUSA NoAaeTcsa YNCTbIA BO3AYX
n Mrc. Mopgaya rasa 13 cpefbl Ha aTUYNK J0/HKHA OCYLeCTBAATHLCA Kak Mpu HOpMasnbHOW akcnayataymu. Mo-
fJava rasa 4o 1 nocse BO3[eNCTBNA BOAbl OCYLECTBASAETCA TakuM e 06pasom M C NCMOMb30BaHNEM Tex xe
napameTpos.

[lo npoBefeHUs NCNbITAHUS HA razoaHann3aTopbl NoJaeTcs YMCThI BO3AyX, a 3atem MIC. dukcupyertcs
BpeMs yCTaHOBJIEHUA noka3aHuii t(90).

McnbiTaHWe NpoBOAUTCA NPU HOPManbHOW 3KcnayaTauuu razoaHann3aTopoB B COOTBETCTBUM C 3asiB-
NIEHHOIi CTeneHbio 3alWnTbl OT BAarum cornacHo IEC 60529.

Mo OKOHYaHWKM UCNbITAHUSA raszoaHann3aTopbl akKypaTHO WM3BJIEKAKTCHA U3 UCMbITATENbHOW YCTAHOBKM.
YaaneHue Bnaru 3anpeweHo. Ha raszoaHanusatopbl nogaeTcsl UMCTbIN BO3ayX, a 3atem MIC. dukcupyetcs
BPEMSA YCTAHOB/IEHMS noka3aHuii t(90).

[a3oaHanusaTop cuntTaeTcs He NpowegLwnM UCnbiTaHne, eCcain No ero OKOHYaHUK cpabaTbiBaeT cUrHan
0 HeucnpaBHOCTK (610KMPOBKa Nyya, HapylweHne paboTbl Hacoca).

5.4.21 MpoBepka yCcTOWYMBOCTM ra3oaHasM3aTopoB K BO3AeliCTBUIO BELLECTB, OTPaBASAOLWMNX AaTUNKK,
1N HeonpegensaeMbiX KOMNOHEHTOB
54211 Bo3pgelicTBre BelecTs, OTPaBAAOLWMX gaTUUKN (TONBKO ANA ra3oaHann3aTopoB C Katanutuye-

CKUMW 1 MOYNPOBOAHNKOBBIMU AATUMKAMM, OTHOCALLMXCS K 3/1eKTPo060opyAoBaHUIo rpynmbl 1)
Ha rasoanann3aTopbl HeNpepbIBHOTO AeNCTBMA NoJaloT METaHOBO3YLWHY CMECh C CoepxaHnem o6bem-
HbIx foneii metaHa (1,0 £ 0,05) % u rekcameTungucunokcara (10 + 1) 10~6 B TeueHue (400 + 20) 10 e MUHYT.
OnpegenerHble BellecTBa, NPUCYTCTBYOLME B MPOMBbILIIEHHbIX Cpefdax, MOryT MpUBECTU K «OTpas-
NIeHNIO» [aTYMKOB, @ TakxKe K APYrMM HexenateslbHbIM BO3[ENCTBUAM, KOTOPble MOTYT OKasaTb BAUSIHUE Ha
YyBCTBUTE/IbHOCTb AAaTYNKOB.
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MpumeyaHune — Ecnn n3rotoBuTe b 3a8BNSET O NOBbLILLEHHOM YCTOWYMBOCTY razoaHanm3aropa K 0Tpasnsio-
LYM BellecTBaM, METOAVKA UCTIbITaHWHA, NpUMeHsiemMast 4151 NOATBEPXAEHNS 3TUX 3asiB/IEHNI, MOXET GbITb COrlacoBaHa
mexay notpebuTenem, N3roToBUTENEM 1 UCMbITaTeNbHONM Nnabopartopueii. BellecTsa, 0TpaBnsaoLWmMe 4aT4nku, 1 UX BAUS-
HVe Ha paboTy gatymkoB onucaHbl B IEC 60079-29-2.

5.4.21.2 TlpoBepKa BAUAHUA HeonpepesieMblX KOMNOHEHTOB

Ha raszoaHanusaTopbl nocnefoBaTebHO NOAAKT crejyoL e ra3oBble CMecu:

a) [lna razoaHann3aTtopoB, OTHOCALMXCA K 3/1eKTPO06OopyA0BaHMIO FPyNMbl |, C BEPXHUM NpeAenom us-
MepeHuii ¢ 06beMHON fAoneil meTaHa He 6onee 5 %:

1) o6bemHas gonsa metaHa B MIFC u kncnopopg c o6bemHoli gonen 13 % B asoTe:

2) obbemHas gons metaHa B MNIC u yrnekucnblil ra3 ¢ o6bemMHoi gonein 5 % B Bo3ayxe;

3) o6bemHan gona metaHa B MNIC n ataH ¢ 06bemHol goneii 0.075 % B BO3ayXxe.

b) ANs razoaHannM3aTopoB, OTHOCALMXCA K 3/IeKTPOO6OPYA0BAHUIO TPYNMbI |, C BEPXHUM NpesesioM 13-
MepeHuii ¢ 06beMHOI fgoneit meTaHa 4o 100 %:

1) meTaH c 06beMHOW goneli 50 % meTaHa u kucnopos c o6beMHol goneii 6.5 % B asoTe:

2) meTaH c 06beMHoO fonein 50 % MeTaHa M yrnekucnblil ra3 c 06bemMHon gonein 5 % B asoTe:

3) meTaH ¢ 06beMHOI foneit 50 % meTaHa U 3TaH ¢ 06bEeMHOI gonei 2,5 % B asoTe.

a3oBble CMeCcU MOryT 6biTb NPUIOTOB/IEHbI NOGLIM NPUEMAEMbIM METOAOM. [OoNyCTUMbIE OTKIOHEHUS
06bEMHOI 0NN KaXA0ro KOMNOHEHTA OT HOMUHA/ILHOTO 3HAYEeHUs1 fOJIKHbI 6bITh B Npegenax +10 % Homu-
Ha/NIbHOW KOHLeHTpauuu.

3HayeHne 06BEMHOI 40N KaXKA0ro KOMMOHEHTa B CMeCU J0/DKHO 6biTh ONpefesieH0 C OTHOCUTENbHO
paclmpeHHOW HeonpeaeneHHOCTb0 He 6onee +2 %.

5.4.22 MNpoBepkKa yCTOMYNBOCTH K 3NEKTPOMArHUTHbIM MOMexam

Fa3oaHanusaTopsbl, BKkAlOYaA JaT4yMKU W JIMHUKU CBA3W, HEOBXOAVMMO WCMbITbIBATHL HA MNOMEX0yCTonum-
BOCTb B cooTBeTcTBUM ¢ IEC 61326-1. Tabnuya 2.

M pnMmeyaHne — B KOHKPETHbIX Cliydasx uan B COOTBETCTBUN C MECTHLIMU HOPMATUBHLIMU aKTaMu MOXET No-
TDEGOBaTbCH 60/1bLLAs CTENEHb XECTKOCTU UCTbITaHUs.

3HayeHune nopora cpabaTbiBaHNA aBapuiitHON CUTHaNM3aLuumn NpyM UCNbITaHNAX ycTaHaBIMBaloT He 6ornee
20 % guana3oHa usMepeHus. VicnbiTaHne NpoBOAAT B YUCTOM BO3fyxe.

B xofe BTOpOIi YacTu UCNbITaHUA Ha razoaHanusaTopbl nogatT MNIC. YcTaHaBAMBalOT 3Ha4YeHne nopora
cpabaTbiBaHVUA aBapuiiHON cUrHanm3aunmn HUxe 3HavyeHust 06beMHol gonm MIFC ¢ y4yeTom JONYCTUMBIX OT-
KNOHEHWIA. KaK yKazaHo B NpunoxeHunn A.

Mpu ncnblTaHNAX MHOTOKaHabHbIX ra3oaHann3aTopos UCMbITbLIBAOTCA BCE BXOAALME B X COCTaB Aat-
YUKW,

Mpu akcnayataunmn razoaHanM3aTopoB € BLIHOCHbIMU gaTynkamu, B KOTOPbIX 6/10K ynpaBfeHns npegHa-
3Ha4YeH AN1A MOHTaxa B 06LWel CTOoWKe, Takoi 6710k ynpaB/eHUs UCNbITbIBAIOT B NOCTABNAEMOWN U3roToBuTe-
nem 060/104Ke.

PykoBoacTBO Mo akcnayaTauum LOSKHO MHpOpPMMpOBaTbL NOTpebuTens, 4To 670K ynpaBieHUs Takux
razoaHann3aTopoB AO/IKEH HAaXoA4MTbCA B 060/104Ke, YTOObI n3bexaTb He6NaronPUATHbIX 3NEeKTPOMarHUTHbIX
BO3AelCTBUIA.

5.4.23 KomnnekT cpeacTs MeTpoornyeckoro obecneyeHms

Ecnu BMecTe ¢ razoaHannM3aTopoM NoctaBnsaeTcs KOMMNAeKT cpefcTB MeTPOornyeckoro obecneyeHus,
NPoBOAAT cneytoliee UcnbiTaHne.

a) nogaloT Ha BXOJ rasoaHanmsatopa YMCTblIi BO3AYyX W ra3oByl CMECb, NOSIYYEHHYH C MOMOLLbH KOM-
naekTa cpeacTB MeTposiornyeckoro obecneyeHuns, B COOTBETCTBUM C PYKOBOACTBOM MO aKcnayatauuu;

b) NogalT Ha BXOJ rasoaHanusaropa YncTbiii Bo3gyx u MIFC kak Nnpu HOpMasbHOM aKcnayatauuu.

MpumeyaHune — BO3MOXHO n0Tpe6yeTc9| NpoOBEeCTM UCNbITaHNA MeTo4a Hadana I/I3MepeHVII‘/'1 n MeToaa nogavn
rasa.

5.4.24 TMposepka razoaHann3aTtopoB C NPOrpaMMHbIM ynpaBieHnem
DYHKUMOHMPOBaHWE ra3oaHann3aTopos C NPOrpaMMHbIM ynpasieHneM onpeaensoT U UCNbITbIBAKOT B
cooTBeTCcTBUMN C 4.2.9.

MpumeyaHune — V3rotoBuUTeNb AO/MKEH NOATBEPAUTL COOTBETCTBME NPOrPAMMHOr0 06eCrneyeHnst onncaHuio,
npvBefeHHoMy B 4.2.9.
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MpunoxeHune B
(06s3aTenbHOE)

OnpepgeneHve BpeMeHU ycTaHOBEHUSA nokasaHuii

B.1 M'azoaHanu3aTopbl C NPUHYANTENbHONR Nofayveit Npo6bl
B.1.1 NcnbiTaTenbHas ycTaHOBKa

[a30aHanM3aTop MOAKMHOYAIOT K UCMbITaTeNIbHOM YCTAHOBKE, CXEMaTUYHO NMOKa3aHHOM Ha pucyHke B.1.

McnbiTaTenbHas ycTaHOBKa COCTOUT M3 ABYX ra30BblX NMHWIA AN nogayun unctoro sosgyxa u MrC. Oba notoka Mo-
TYT NepeknoyaThCs MeXAY BXO4OM ra3oaHanusaTopa v nnHueit copoca. Takum 06pa3oM, OAMH MOTOK MOAAETCs Ha raso-
aHanu3atop, a Apyroil — Ha NMHUIO c6poca. 3MeHeHMe HanpaBaeHWs NOTOKA AOMKHO OCYLLeCTBAATLCSA O4HOBPEMEHHO.

a30Basi NMHWSA, COEAUHSAIOLLAN NCMbITATENbHYIO YCTAHOBKY C ra30aHanM3aTopoM, JO/KHA 6bITb CHaBXeHa JIMHUEN
cbpoca n3bbITKa rasa.

MpumevyaHune — O6bEM ra3oBOV NMHWUK, COBAUHAIOLLEN UCMbITATENIbHYIO YCTAHOBKY C ra3oaHann3aTopom,
LOMKEH 6bITb MUHUMA/bHBIM,

B.1.2 N'azoaHanm3atopbl 6e3 BCTPOEHHOro Nob6yauTeNns pacxoga

JInHna c6poca n36biTKa ra3a 4OMKHA GblTh 3aKpbITa.

B COOTBETCTBMM C PYKOBOACTBOM MO 3KCMYyaTalMyW yCTaHABNMBAOT MUHUMANLHYIO BENMUMHY Pacxofa yepes oGe
ra3oBble IUHUN,

Bpems ycTaHOBNEHWUS MOKa3aHMWii CnefyeT paccumTbiBaTh C MOMEHTA Havana nogaumn MrC 4o 3aseplueHns nogadun
UmMcTOro BO3Ayxa. B ciyuyae Heo6XOAMMOCTM C/iefyeT CAenaTb MOMPaBKy B pacyetax Ha BPeMs MepekntoyeHns Mexay
ra3oBbIMU JIMHWUAMU W Ha BPeMs, HEOGXOAUMOe ANS BbITECHEHWS rasza W3 06bemMa MexXAy BbIXOAOM MepeK/toyatoLLero
YCTpOiicTBa M BXOAOM ra3oaHann3atopa.

B.1.3 N'a30aHann3atopbl C BCTPOEHHbIM NOBGYAMTENEM pacxoja

JInHua cbpoca M3GbITKa rasa 4OMKHA GbITb OTKPbITA.

CnepyeT OTperynpoBaTh PacxXof rasa Yepes razoaHann3aTop Takum o6pa3om, YToGbl BeIMUMHA pacxofa He 6onee
yeM Ha 10 % npeBbillana ypoBeHb Pacxofa, Npu KOTOPOM cpabaTbiBaeT CUTHANM3ALMS O HEMCTIPABHOCTU.

Heo6Xx0AMMO OTperynnpoBaTth pacxof rasa B 06emx ra3oBbiX MUHMAX. Pacxogf yepes nMHMKO cbpoca 13bbiTka rasa
[O/IXEeH 6bITb JOCTATOYHbIM 4719 NPEAOTBPALLEHNS BOHUKHOBEHWUS 06PAaTHOTO NOToKa rasa. OGbIYHO 3TO YCNOBME CO6/tO-
faeTcs NpW 3Ha4YeHUM pacxofa vepes IMHMI0 copoca n3bbiTka rasa okono 20 % oT 06LLeil BeIMUYMHBI pacxoja.

Bpems cpabaTbiBaHUS CnefyeT pacCuMTbiBaTb C MOMEHTa Hayana nogauu MIC no 3aBeplweHUU Mojauu YMCTOro
BO3fyxa. B cnyyae HeO6XOAMMOCTM CedyeT CAeNnaTh MOMPaBky B pacyeTax Ha Bpems MepekNtoUeHns MexXAy ra3oBbiMu
JIVHUAMU 1 Ha BPeMS, HEO6XO0AMMOE /19 BBITECHEHUS ra3a U3 06beMa MeX/Ay BbIXO40M MepeK/IYatoLLero ycTpoiicTea u
BXO/lOM rasoaHanmaaropa.
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Xbmunobpoa
Extant

WxnbiH
BOgQIX

Ctanak*

Nt Cépocen 36 bI T neta

PucyHok B.1 — CxemaTnyeckoe n3o6paxeHne NCnbITaTeNbHO yCTaHOBKM

B.2 MTazoaHanun3atopbl ¢ AMpy3noHHOK nogaveit Npoobbl
B.2.1 MeTof4 C NPUMEHEHUEeM HaKnagku

[aHHbI METOZ NPUMEHAETCA TONbKO 415 N3MepeHUs BpeMeHN cpabaTbiBaHUsA 41 HENOBEPOUHbIX OMpPesensemMblX
KOMMOHEHTOB (CM. 5.3.2) U N9 CpaBHEHWA BPEMEHU YCTaHOB/IEHWA MOKa3aHMWii NPW BO3AENCTBMI Pa3NYHbIX 12308,

Heo6X04MMO MPUMEHATL UCMbITATENbHYIO YCTAHOBKY, ONMcaHHyto B B.1.1. VcnbiTaHne NPOBOAMTCA Tak Xe. Kak B
CNy4as C rasoaHann3aTopamm 6e3 BCTPOEHHOro nobyauTens pacxoda (cm. B.1.2).

Yepes HakNagky A0MKHA 6biTb yCTaHOBAEHA MUHMMANbHAS BEIMYMHA PAacX0da rasa, ykasaHHas B PyKOBOACTBE MO
akcnnyataumu. ECv ykasaHo HOMUHaNbHOE 3HaYeHWe Pacxo/a, TO CeAyeT YCTaHABINBATb ero.

B.2.2 MeTO4 C MPUMEHEHNEM UCNbITAaTENbHOW KaMepbl
B.2.2.1 WcnbiTaTenbHas ycTaHOBKa

WcnbiTaTeNbHas ycTaHOBKA COCTOMT M3 BHYTPEHHEW W BHELUHe ra3oHenpoHULaeMblX kamep. BHeLWHss Kamepa
3anonHsetcs MIC (NpW U3MepeHWU BPEMEHMW YCTAaHOBNEHWUS MOKa3aHUW NPV YBENUYEHUW KOHLEHTPALWUU) UAWN YUCTbIM
BO34yXOM (Mpy M3MEpPeHWU BPeMeHU YCTaHOBIEHWUS MOKa3aHMii NP YMeHbLUEHWM KOHLEHTpauumn). O 6bemM BHYTPEHHEN
Kamepbl He JO/MKEH MpeBbillaTh 2 % OT 06beMa BHELLHEN KaMepbl.

Pasmepbl BHYTPEHHEN Kamepbl fO/KHbI 06ecneymBaTb HOPManbHOe hyHKLMOHMPOBaHME ra30aHanM3aTopoB.

MpumeyaHue — Bcayyae, ecnu ABUKEHNE rasa oCyLecTBAAeTCA 61arofaps TennoBoMy NOTOKY, Kak B Cy4as
C petekTopamu MK-u3nyueHuns. CTeHKN BHYTPEHHEI KaMepbl He JO/KHbI MPensTCcTBOBATL TeNA0BOMY MOTOKY. PaccToaHme
MEeX[Y BXOAOM WU BbIXOAOM rasa v CTEHKaMW Kamepbl O/KHO, MO MeHblUel Mepe, B TpW pasa NpesbillaTh AUAMETP
camoro 60/1bLIOro 0TBEPCTMS BXOAA MM BbIXOAA ra3a COOTBETCTBEHHO.

CTeHKM 06enx Kamep AO/KHbI 6bITb npo3pavyHbIMn ANA o6ecneyvyeHns BOSMOXHOCTM CHUTbIBAHUA AaHHbIX. Heobxo-
ANMO CBECTU K MUHUMYMY B3aVIMO,U,eVICTBVIe TEN/I0BOr0 NOTOKa C MPAMbIMU CO/THEYHBIMW Ny4aMU, a TakXXe C NICTOYHUKaMN
APKOro ceeTa M Tenna.

MpumeyvyaHue — B NpUBEAEHHOM HIKE NPUMEpPe ANA CHWKEHUS 06beMa BHYTPEHHe KaMmepbl NCMOMb3yeTcsa
UMAMHApUMYeckas Kamepa. [lonyckaeTcs UCMNONb30BaHME KaMep Apyroi KoH(Urypayum npy ycioBum, 4T0 OHW Y4 0BNETBO-
PAIOT 3aflaHHbIM COOTHOLLIEHUSM 06bEMOB.

BapuaHT 1:

McnbiTaTenbHas ycTaHOBKa M306paxeHa Ha pucyHke B.2.

BHYTpeHHAR Kamepa COCTOWUT W3 fBYX UWAUHAPOB. LIMAMHAPLI yCTaHaBNMBAKOTCA TOPU3OHTA/ILHO W repMETUYHO
NPUCOEANHAIOTCA KXECTKMM TpybKaM. [a3oaHann3aTop 3aKpennatoT BO BHYTPEHHeW KaMepe C NOMOLLbIO KPemnexHOon ap-
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MaTypbl. LIAMHAPLI COeANHAOT AN (hOpMMPOBaHUA 06LLero 06beMa ¢ NOCNefyOL MM 3aN0NHEHNEM YMCTbIM BO3AYXOM
WK ra3oBoii CMecbio. [MTaHWe ra3oaHanM3aTopoB, CUTHaNbHbIe Kabenn, a Takxe NMHUM NOfJaum rasa MPOXoAAT MO XKecT-
Kovi Tpy6Ke (TpybKam).

Ckaukoo6pa3sHoe N3MeHeHe KOHLIeHTpaL M JoCcTUraeTca nyTeM pasABUXeHUS LUANHAPOB 32 OMpedeneHHOe Bpe-
MS C HeO6XO[MMOM CKOPOCTbIO (HanpuMep, B TeYeHMe YeTblpex CeKYH/ CO CKOpPOocTbio 10 cm!c AN OAHOrO LUAUHAPA).

PucyHok B.2 — MNprimep NpuMeHeHUs NCMblTaTeNbHOW Kamepbl (BapuaHT 1)

BapuaHT 2:

McnbiTaTenbHas ycTaHoBKa n3obpaxeHa Ha pucyHke B.3.

[a30aHann3aTop ycTaHaBAMBAKOT Ha CTEHKY BHELLUHEA KaMepbl. BHYTPEHHIOI LMAVHAPUYECKYIO KaMepy 3akpenns-
I0T B FOPU30HTA/IbHOM MOMIOXEHUN Ha CTEHXE BHELLHel Kamepbl Yepes NPokNajKy Takum 06pa3om, 4Tobbl rasoaHannsatop
Haxofunca BHYTPU BHYTPeHHel kamepbl. Bo BHYTPEHHIOK KaMepy MOAaKT YNCTbI BO3AYX UM ra3oByto cMecb. Bce nuTa-
IOLL e IMHWUU MPOXOAAT Yepe3 CTeHKY BHeLLHel Kamepbl.

Ckaukoo6pa3Hoe N3MeHEeHMe KOHLeHTpaLun 4OCTMTaeTcs NyTeM CMeLLeH s BCeil BHYTPEHHEN Kamepbl Un TOMbKO
ee CTEHKW B FOPM3OHTaIbHOM HanpasneHMM 3a OMNpefeseHHOe BpemMs C He06X0ANMOV CKOPOCTbIO (HanpuMep, B TeyeHne
YeTblpex CeKyHJ co ckopocTeio 20 cm/c).

BapuaHT 3; AHanornyeH BapmaHTy 2. 3a TeM UCKNHOYEHMEM, YTO PacCNONOXeHWe BHYTPEHHe KaMepbl MEHAETCH B
COOTBETCTBMM C hopMOii M paboyMM MONOXEHMEeM ra3oaHanm3aTopa.

BapuaHT 4: AHanornyeH sapmaHTam 2 unm 3. 3a TeM UCKNKOYEHMEM, YTO ra3oaHanmn3aTop 3akpennsoT Ha OCHOBa-
HUW BHELLHE KamMepbl, @ BHYTPEHHIOK Kamepy MepeMeLLatoT no BepTUKanu.

BapuaHT 5:

McnbiTaTenbHas yctaHOBKa n3obpaxeHa Ha puUcyHke B.4.

AHanormyeH BapuaHTy 2. 3a TeM UCKNIOYEHMEM, YTO BHYTPEHHAR Kamepa npeacTaBnfeT coboi Kopnyc COOTBET-
CTBYIOLLMX Pa3MepOB, 3aKpPeneHHbI/i Ha CTeHKe BHELUHEA Kamepbl. BHYTpeHHAS Kamepa ¢ OfHOW CTOPOHbI NPX MOMOLLU
LLIAPHWUPHOrO COefMHEHMNA NPUKPeNeHa K CTeHKe BHELLHEN KaMmepbl, a ¢ Apyroii — 3akpenneHa c obecneyeHnem repme-
TUYHOCTU.

CKaukoobpa3HOe M3MeHeHMe KOHLeHTpauumM fOCTUraeTca nyTeM pasrepMeTU3auumn BHYTPEHHEN Kamepbl npu ee
nepemeLL,eHNN Ha LWapHUpe 3a ONpefeNeHHbI MPOMEXYTOK BpeMeHW (Hanpumep. 2 ¢). [iBUXeHMWe 0CyLLLeCTBAAETCA C Mo-
MOLLbIO MOTOPA C NOCTOAHHOW YrN0BOM ckopocTbio (Hanpumep. 90 “C 3a 2 c).

YT06bI BXOA MOJAYM ra3oBOi CMecu razoaHannMsatopa He 610KMPOBanCA Npu OTKPbIBAHWMU BHYTPEHHEN Kamepebl,
NON0XEHWE LApHUPHOTO KPenaeHna He06X0AMMO KOPPEKTUPOBaTb.

30



FOCT IEC 60079-29-1—2013

PucyHok B.4 — MMpumep NpuMeHeHUs UCnbiTaTe/IbHOW Kamepbl (BapnaHT 5)

B.2.2.2 Mpouegypa
MofNeXNT BbINONHEHUIO

B.2.3 MeToj BCTaBKu

WcnbiTaTenbHas ycTaHOBKa M306paxeHa Ha pucyHke B.5.

Ma30aHaN13aToOp NOMELLAETCA B CNEeLManbHbIil KOPNyc, KOTOPbI/ 3aTeM ycTaHaBNMBaAeTCs B Kamepy C ra3oBoii cme-
cbto. Kopnyc cHa6XeH ABYMs Neperopoakamv ¢ 06emnx CTOPOH, COeAUHEHHbIMU HANPABASO UMK,

B MCXOAHOM U KOHEUYHOM MOMIOKEHUM NEPEropoaKku 06ecneymBatoT repMeTUYHOCTL KaMepbl, NPejoTBpaLLas nona-
AaHue BHYTPb BO3AyXa U3 OKPYXatoLLel cpedbl.
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FEoknanuw X Ittiw pfl
(MJTOTHOXXM MHOCBOVICMBCHI0)
[Meperopoal

Vorbmyenvbli
A/TM BN AW ¢

MponT T4/

PucyHok B.5 — lNpumMep npumeHeHns MeToja BCTaBKW

B.2.3.1 Mpoueaypa
MOANEXNT BbIMONHEHMIO
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CBefleHNsi 0 COOTBETCTBUN MEXTOCYyAapCTBEHHbIX CTAHAaPTOB CChI/TOYHLIM MeXYHapo4HbIM
(pernoHanbHbIM) cTaHgapTam

Tabnuya OAL

O603HaueHe U HaMMEHOBaHUE CChIOUYHO MEX Y-
HApPOAHOTO CTaHAapTa

IEC 60079-0 B3pbiBoonacHble cpefbl. Yactb 0.
O6uwime TpeboBaHMsA

IEC 60079-20-1 B3pbiBoonacHble cpefbl.
YacTb 20-1. XapakTepnuCcTUKM BelLLecTB ANA Knac-
cudhmkauum rasa u napa. Metofbl UCNbITaHUIA 1
faHHble

IEC 60079-29-2 B3pbiBoOMacHble cpegbl.
YacTb 29-2. asoaHanusatopbl. Tpeb6oBaHWA K
BbI6GOPY, MOHTaxXy, MPUMEHEHUIO U TEXHWUYECKO-
My 06CNYyXMBaHWIO ra3o0aHannM3aToOPOB TOPHOUNX
rasos v Kucnopoga

IEC 60068-2-6 WcnbiTaHMs Ha BO3felicTBME
BHELIHNX (pakTopoB. YacTb 2-6. MicnbiTaHus. Uc-
nbiTaHne Fc: Bubpayusa (CMHyconganbHas)

IEC 61000-4-1 3nekTpoMarHUTHaa COBMECTHU-
MOCTb. YacTb 4-1. MeTOAUKM UCNbITaHWI U U3Me-
peHuiA. O6wwii 0630p IEC 61000-4

IEC 61000-4-3 3OnieKTpOMarHuTHas COBMECTU-
MOCTb. YacTb 4-3. MeTOAMKM MCMbITAHUIA U U3-
MepeHWit. YCTOWYMBOCTb K pagMoyacTOTHOMY
3/1eKTPOMarHUTHOMY MO0

IEC 60529 CTeneHm 3alinTbl, 06ecrneynBaembie
o6onoukamu (kog IP)

O603HaueHMe W HaMeHOBaH e COOTBETCTBYHOLLIETO
MEXrocy/japCTBeHHOro CTaHapTa

*

FOCT IEC 60079-29-2—2013 B3pbiBOONAacHbIe
cpegbl. YacTb 29-2. MazoaHanmsatopbl. Tpe6o-
BaHMA K BbIOOPY, MOHTAXY, NPUMEHEHWNIO U TeX-
HMYeCKOMy O06CNYXMBaHWIO ra3oaHanM3aTopos
roproumnx Ta3os v Knucnopopa

FOCT 14254—96 (MOK 529—89) CTteneHu 3a-
WKTHl. 06ecneymBaembie 060n04KamMu (kog IP)

* COOTBETCTBYIOLMIA MEXTOCYAapCTBEHHbI CTaHAapT OTCyTCTBYeT. [0 ero yTBepXAeHMs peKoMeHAyeTcs uc-
MoNb30BaTh MEPeBO/ Ha PYCCKUI A3bIK AaHHOTO MeXAyHapoaHOro ctaHgapTa. Mepesoj AaHHOro MexayHapogHoro
cTaHAapTa HaXoAMTCA B ®efepanbHOM MHAOPMALMOHHOM (DOHAe TEXHUUYECKUX PErnaMeHToB U CTaHAApTOB.

MpumeyaHune — BHacToAwel TabanLe MCNONL30BAHO CNEAYIOLLME YCNOBHbIE 0603HAYEHUA CTEMEHU CO-

OTBETCTBMA CTAHAAPTOB:
FOT — nfieHTUYHbIE CTaHAaPThI;
MOD — mMogndunLnpoBaHHble CTaHAapThI.
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McnbiTaHMa Ha BO3AeilcTBME BHELWHMX (hakTopoB. YacTb 2. McnbiTaHus. VcnbiTaHue Fc: Bu-
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B3pblBoonacHble cpefbl. Yactb 1. O6opysoBaHue ¢ BUAOM B3pbiBO3aLLUTbl «B3pbIBOHENPOHU-
LlaemMble 060/104KN «<b»

B3pbiBoonacHble cpefbl HacTb 2. O6opyfoBaHue C 3alMTON BMja 3aMo/HEHWe UK NPOJYBKa
060/104KMN MO/ N3BLITOYHBIM JaBIEHUEM *P»

B3pbiBoonacHble cpefbl. YacTb 5. KBapuesoe 3anofiHeHMe 060104KN «f»

B3pbiBoonacHble cpefbl. YacTb 6. MacnsHoe 3anofHeHne 060104KN «0»

B3pbiBoonacHble cpefibl. YacTb 7. MOBbILIEHHAA 3aLL4MTa BUA «E»

B3pbiBoonacHbie cpefbl. YacTb 10. Knaccndmkaumsa onacHbIX 30H

B3pblBoonacHble cpefbl. YacTb 11. MckpobesonacHan anekTpuyeckas Lenb «bl
B3pbiBoonacHble cpefdbl. HacTb 15. KOHCTPYKLWA, UCMbITaHUA U MapKUPOBKa 3/1eKTPO060opYya0-
BaHWA C BUAOM 3alyUTbl «M»

B3pbiBoonacHble cpedbl. YacTb 18. KOHCTPYKLWA, NCMbITAHMA U MapK1pOBKa 3alUTHON 060-
NOYKM TUNA «T» ANA 31eKTPO06opya0BaHUS

B3pbiBoonacHble cpefbl. YacTb 25. ickpobe3onacHble CUCTeMbI

B3pblBoonacHble cpefbl. YacTb 26. O60pyfoBaHue ¢ ypoBHeM 3awuTsl (EPL) Ga

Martepuansl MeTannokepamnyeckme nNpoHuuaemble. OnpefeseHne NIOTHOCTU, COAePXaHunA
Macna v OTKpbLITOW nopmcTocTnt

Martepuansl MeTannokepamuyeckme npoHuuaemole. OnpegeneHne pasmMepa nop nytem npo-
nyckaHus rasa v 3amepa ny3bipbKOB B XWAKOCTN

Martepuansl MmeTanokepamumyeckne npoHulaemsle. OnpegeseHne NPOHULAEMOCTU 1A XU-
KocTei

AHanu3 ra3os. [puroTosieHe rpayMpoBOYHbIX Fa30BbIX CMeceii. [paBMMETPUYECKNIT MeTO]
AHanns ra3os. MpurotosneHne rpagyMpoBOYHbIX ra3oBbiX cMeceli. [JuHaMnyeckne o6beMHble
meToAdbl. YacTb 1. MeTofbl kKanmbposaHus

AHanu3s rasos. [puUroTosneHue rpagynpoBOYHbIX ra30BbiX CMeCel ¢ UCNOMb30BaHNEM JUHAMMU-
YecKnx 06beMHbIX MeTo/0B. YacTb 2. OB beMHbIe HacoChl

AHanu3s rasos. [puUroTosneHue rpagynpoBOYHbIX ra3oBbiX CMeCel ¢ MCNOMb30BaHNEM JUHAMMU-
YeCcKnXx 06beMHbIX MeTof0B. YacTb 4. MeTo/ HenpepbIBHOTO BMPbICKMBaHNA

AHanu3s rasos. [puUroTosneHue rpagynpoBOYHbIX ra3oBbiX CMeCel ¢ MCNOMb30BaHNEM JUHAMMU-
Yeckunx 06beMHbIX MeTOA0B. YacTe 5. KanunnspHeie KannbpoBOYHbIe yCTPOACTBa

AHanu3s rasos. [puUroTosneHue rpagynpoBOYHbIX ra3oBbiX CMeCel ¢ MCNOMb30BaHNEM JUHAMMU-
YecKnx 06beMHbIX MeTof0B. YacTb 6. Kputuyeckue guadparmol

AHanu3s rasos. [puUroTosneHue rpagynpoBOYHbIX ra30BbiX CMeCel ¢ UCNOMb30BaHNEM JUHAMMU-
YecKnx 06beMHbIX MeTo/j0B. YacTb 7. TennoBble pPerynsTopbl MacCoBOro pacxoja

AHanu3s rasos. [puUroTosneHue rpagynpoBOYHbIX ra30BbiX CMeCel ¢ UCNOMb30BaHNEM JUHAMMU-
YeCKnx 06beMHbIX MeTof0B. YacTb 9. MeTo/ HacblLeHUs

AHanu3s rasos. [puUroTosneHue rpagynpoBOYHbIX ra30BbiX CMeCel ¢ UCNOMb30BaHNEM JUHAMMU-
YecKMX 06beMHbIX MeTo0B. YacTb 10. MeTog NpoOHMKaHWA



FOCT IEC 60079-29-1—2013

YAK 621.3.002:05 — 213.34:006.354 MKC 29.260.20 0T

KntoueBble cnosa: rasoaHannsaTopbl FOPHOYNX ra3oB, B3pbiBOOMNACHAaA ra3oBas cpefja, HWKHWUIA KOHLeHTpaLm-
OHHbI/i Npefen pacnpocTpaHeHUs NiaMeHn, BepPXHWUii KOHLEHTPaLMOoHHbI npeAen pacnpocTpaHeHus nna-
MeHU. BeliecTBa, OTpasislolMe gaTyukm, o6beMHas [0S, cTauMoHapHble rasoaHann3atopsl, AaTuuK, Bbl-
HOCHOW AaTuukK. razoaHanuTMYecxme CMCTeMbl, 3/1eKTpoobopyoBaHMe B3pbIBO3aLLULLEHHOE, NPO600TO0PHas
NHMA, NPo600T6OPHLIV 30HA, aBapuiiHas cUrHanmsauus, BAMsHNe HeonpeaensieMblX KOMMTOHEHTOB
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