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MNpeancnosue

Llenn, ocHOBHble MPUHLUMMbBI 1 NOPSAAOK NpOoBeAeHUA paboT NO MexrocyfapCcTBeHHON cTaHAapTusaunmn
yctaHoBneHbl NTOCT 1.0—92 uMexrocygapcTBeHHasas cuctema crtaHgaptusaunn. OCHOBHbIE MOJTOXEHUA» U
FOCT 1.2—2009 «MexrocygapcTBeHHasa cuctema ctaHgaptusaynn. CtaHgapTbl MeXrocyapcTBeHHble, npa-
BU1a U peKOMeHAaumnMn No MexrocyAapcTBeHHOM cTaHAapTu3aumn. MNpasuna paspaboTku, NPUHATUA, NpuMe-
HEeHWs, OGHOB/IEHUS U OTMEHbI»

CBefileHMsi 0 cTaHgapTe

1 NOATOTOBJ/IEH ABTOHOMHOW HEKOMMEPYECKOW HauuoHanbHOW opraHmnsaunen «Ex-ctaHpapT»
(AHHO «Ex-cTaHgapT») Ha OCHOBe COHGCTBEHHOrO NepeBoja Ha PYCCKUIA A3bIK aHrN0A3bIYHOW BEPCUN CTaH-
fapra. yKazaHHOro B nNyHKTe 5

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHUYECKOMY PerysimpoBaHuUio U MeTponornmn

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3auuMu, MeTposiorum u ceptudmkaumm (npo-
TOKON OT 27 okTA6psa 2015 r. No 81-M)

3a NpuHATME NporosocoBanu:

KpaTKoe HanmeHoBaHuWe CcTpaHbl Kop, CcTpaHbl CoxpameHHoe HanMeHOBaHMe HayuMoHanbHOro opraHa
no MK (MCO 3166}004-97 no MK (MCO 3166)004 -97 no ctaHgapTusanuu
ApmeHus AM MuH3aKoHOMUKN Pecny6nnkn ApmeHns
Benapycb BY lFocctaHgapT Pecny6nvku Benapycb
Knprusums KG KblpreisctaHgapT
Poccus RU PoccTaHgapt
TapkukncTaH T TampxukctaHaapT

4 Mpunkazom PenepanbHOro areHTCTBa MO TEXHUYECKOMY pPerysimpoBaHUiO M MeTponorum oT 26 mas
2016 1. Ne 419-cT MexrocyaapcTBeHHbI cTaHgapT FTOCT 31610.32-1—2015/IEC/TS 60079-32-1:2013 BBeAeH
B AelicTBMe B KayecTBe HalMOHaNbHOro ctaHgapTta Poccuiickoli degepaumn ¢ 1 aekabpsa 2017 .

5 HacTtosiwuii ctaHgapT UAEHTUYEH MeXAyHapoAHOMY AOKyMeHTy IEC/TS 60079-32-1:2013 «B3pbl-
BoonacHble cpefbl. YacTb 32-1. JnekTpoctatvka. OnacHble nposiBnieHusa. PykoBoacTBo» («Explosive
atmospheres — Part 32-1: Electrostatic hazards, guidance», IDT).

MexayHapogHblii cTaHgapT padpaboTaH TEXHUYECKMM KOMUTETOM No cTaHAdapTusauum TC31 «O6opy-
[OBaHVe ANA B3pbIBOONACHbIX cpea» MexAyHapoAHOW anekTpoTexHuyeckoii kommccum (IEC).

Mpu NpMMeHeHUN HacTOALWEro cTaHgapTa PeKOMeHAYyeTCs UCMNO0/b30BaTb BMECTO CCbIJIOYHbIX MeXAy-
HapoAHbIX CTaHA4apTOB COOTBETCTBYIOLME UM MEXIoCyAapCTBEeHHble CTaHAapTbl, CBEAEHUSA O KOTOPbIX MNpwu-
Be/leHbl B [IONOJ/IHUTE/IbHOM MpunoxeHnn A

6 BBEAEH BMNEPBbIE

MHdopmaums 06 M3MeHeHUsIX K HacTosileMy CTaHgapTy Ny6vKyeTCs B eXerofgHoMm MHdopmalm-
OHHOM yKasaTesie «HauMoHabHble CTaHAapPThi» (MO COCTOSHUIO HA 1 sIHBapsl TeKyLlero roga), a TekcT
N3MeHeHWl 1 NonpaBoK — B eXEeMeCAYHOM MHAOPMALMOHHOM yKaszaTesie «HaumoHa/bHble CTaHaapTbi».
B cnyuyaB nepecmMoTpa (3amMeHbl) UM OTMEHbl HACTOSILLEr0 CTaH4apTa CoOTBeTCTBYlOWEe yBeJoMIe-
Hue 6yaeT Ony6/MKOBa>0 B €XXEeMeCSAYHOM MH(pOpMaUMOHHOM yKasaTe e «HauMoHabHble CTaHAapT bix.
CooTBeTCTBYHLAsA MHPOPMALUS, YBEAOM/IEHNE N TEKCTbl pasMelialoTCa Takke B MHPOPMaLVOHHOW
cucTemMe o6LLErO NOJb30BaHUsl — Ha OhmLManibHOM caiiTe ®ofepanblioro areHTCTBa N0 TEeXHUYECKOMY
perynvpoBaHunio 1 MeTposiorum B ceTu MIHTepHeT

© CTtaHpgapTuHdopm. 2016

HacTosiwmnii cTaHAapT He MOXeT 6bITb MOIHOCTLIO WM YaCTUYHO BOCMPOU3BEAEH, TUPAXMPOBaH U pac-
npocTpaHeH B KAYeCTBe OPULMaNbHOIO n3gaHus 6e3 paspeweHus degepasibHOTO areHTCTBa Mo TEXHNYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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BeBepeHve

HacTtoswwnii ctaHgapT pa3paboTaH Ha ocHoBe TexHuyeckoro otyeta CENELEC TR 50404:2003 «3nek-
TpocTaTuka. MpakTnyeckme npasuia N0 UCKIHOYEHUIO ONACHOCTElN, CBA3aHHbIX CO CTaTUYeCKUM 3/1eKTpuye-
ctBom» («Code of practice for avoidance of hazards due to static electricity») n cnegyrowmnx 4OKyMeHTOB:

- Benuko6putaHusa: BS 5958. Hactn 1 n 2 «MpaBuna KOHTPOAS HexenaTesbHOro ctaTU4eckoro asiek-
TpnyecTBa» («Control of undesirable static electricity»);

- FepmaHuna: TRBS 2153:2009 «lMpepoTBpalieHne onacHOCTN BOCN/IaMEeHEHUS OT 3/IEKTPOCTaTUUYECKUX
pa3papos» («Preventing risks of ignition due to electrostatic charges») (2);

- Shell International Petroleum «CTaTtn4yeckoe 3/1eKTPNUYeCTBO. TeXHNYeckne acnekTbl 1 6e30NacHOCTb»
(«Static Electricity — Technical and safety aspects»):

- CWWA: NFPA77 «PekomeHayemMble METOAUKN NO cTaTudyeckomy 3apsagy» («kRecommended practice on
static electricity»);

- AnoHua: INIOSH TR42 «PekomeHgaunm no TpeboBaHMAM A1 UCK/IKOYEHUS OMacHOCTU 3/1eKTpocTa-
TUYeCKNX pas3psaoB B NpombiwieHHocTM» («Recommendations for requirements for avoiding electrostatic
hazards in industry»);

- AlokymeHTbl ASTM, EOROPIA. IEC. MexAayHapoaHoOIi nanaTbl TOproBoro cygoxoactsa. 1ISO n ap.

B cTaHAapTe coAepXUTCcsA COBpeMeHHOe MeToAn4Yeckoe pykOBOACTBO MO NpeAoTBpalleHnto onacHocTen
OT 3a/IeKTpocTaTM4eckoro paspsga.

HacTtosiwmii ctaHpgapT npefHasHadyeH Ans pa3paboTyMKoB ¥ nosib3oBartesneli npoueccoB n o6opyaosa-
HUA. N3rotoBuTenel M opraHusauuini, NPoBOAAWNX UCMbITaHMA. OH MOXeT TakXe WCMosb3oBaTbCA MocTas-
wurKamun obopyaoBaHnsa (Hanpvmep, MallunH) U MNOKPbITUIA Nona uan ofexAbl, Korga cneunanbHblid cTaHgapT
Ha TOBapHY rpynny nam Npoaykuuio He CyliecTBYeT Uan Korja B CyLWecTBYIOLWEM cTaHAapTe He OTpaeHbl
onacHble NPOSIB/IEHNA CTaTUYECKOro afiekTpuyecTsa.

HacTtosawwnii ctaHgapT cnefyeT NPMMEHATb B KayecTBe AOMNO/IHEHUA U MeTOANYECKOro nocobus K aeii-
CTBYHOLWMM CcTaHgapTam Mo obecrneyeHUio NMoxapHoW 6Ge3onacHOCTW, B3pbIBO6e30MacHOCTU WU 3nekTpocTa-
Tuyeckoii nckpobesonacHocTu. Bkayaa FOCT 12.1.018—93 «Cuctema cTtaHgapToB 6e30macHoCcTV Tpyaa.
MoxapoBapbiBO6€30MaCHOCTb CTaTM4yeckoro asiekTpuyectBa. O6uwmne TpeboBaHusa», TOCT 31613—2012
«3nekTpocTaTmyeckas Nckpo6esonacHocTb. O6LWMe TexHUYeckne Tpe6oBaHMS 1 MeToAbl UCMbITaHUA».
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YacTtb 32-1

OnekTpocTtatnuka. OnacHble NpoABAeHUsa. PyYyKoBoACTBO

Explosive atmospheres. Part 32-1. Electrostatics. Hazards. Guidance

[JaTa BBegeHus — 2017—12—01

1 O6nacTb NpPUMEHEHNS

B HacTosAlWeM cTaHAapTe NpMBeAEHO PYKOBOZACTBO MO UCMNbITAHUSAM CBOWCTB 060pYyA0BaHNUSA, NPOAYKLUN
N NpoLeccoB, HeOGXOANMbIX AJ1Si MPeAOoTBpPaLlEeHNs OMNacHOCTW BOCM/IAMEHEHUS U MOpaXeHus paspsigamu
3/1eKTPOCTATUYECKOrO 3M1EKTPUYECTBA, a TaKXKe 3KCMnayaTauuoHHble Tpe6oBaHWs, HEO6XOAUMbIE ANSA FrapaH-
T 6e30NacHOro NpMMeHeHnst o6opyoBaHUsA, NPoOAYKLMN UK Npouecca. HacToswmii cTaHAapT MOXeT nNpu-
MEHSATLCSA MPU OLEHKE pUCKa 3/IeKTPOCTATUUYECKUX PaspsfoB UM ANs NOATOTOBKM CTaHAAPTOB MO TOBAPHOWA
rpynne Wan KOHKPETHOW NPOAYKUUN AN SNEKTPUUYECKNX U HEINEKTPUYECKUX MALUUH UM 060pyA0BaHUS.

PaccMoTpeHbl 0NacHOCTU, CBSI3aHHble CO CTaTUYECKUM 3/1eKTPUHECTBOM B MPOM3BOACTBEHHbLIX NpoLec-
cax 1 ycnoBuax okpyxatoueii cpeabl, Hanb6osiee 4acTo CO34al0LWMNX ONACHbIe CUTYyaunun. TN NpoLecchbl BKO-
4alT B Ce651 MOrpy3Ky, pasrpysKky v TpaHCNOPTUPOBKY TBEPAbIX BELWECTB, XUAKOCTEN, NOPOLLIKOB, ra3oB, a3po-
30/1eii 1 B3pbIBYATbLIX BELWECTB. B KaX40M c/lyvyae onpeaenstoTcs UCTOYHUK U XapakTep 3/1eKTpocTaTnyeckoi
0OMacHOCTWN N peKOMeHAaunn no ee ycTpaHeHuto.

Lilenb HacTosiLero ctaHjapTa NpefocTaBuTh CTaHAAPTHbIE PEKOMEHAauUmn No KOHTPO/I0 CTaTUYECKOro
3/1eKTpMYecTBa, Hanpumep, 3a3eM/IEHU0 NPOBOAHUKOB, YMEHbLIEHNIO 3apsfa U OrpaHMYeHnto 3apsaeMoi
naouwaan n3onsaTopoB. B HEKOTOPbLIX CyYasx cTaTuyeckoe 3/1eKTPUYECTBO AB/ISIETCS HEOTbEM/IEMON YacTbio
npouecca, Hanpumep, Npu HaHEeCEHUMN MNOKPbLITUSI B 3/IEKTPOCTATUYECKOM MOJIE, HO YacTO OHO NpeAacTaBrsieT
co60li HexenatenbHoe NOGOYHOE AeNCTBUE M MMEHHO Ha Takoe cTaTUYecKoe 3/1eKTPUYECTBO pacnpocTpaHs-
eTcs HacTosAwmi ctaHgapT. Mpu BbINOSIHEHUN CTaHAAPTHbIX PEKOMEHZAAaUWi, cofepXalnxcs B HacTOsLWEM
cTaHgapTe, MOXHO Npeanonaratb, YTO PUCK OMACHbIX 3NEKTPOCTATUUYECKMX Pa3psA0B BO B3pbIBOOMNACHOW cpe-
Ae GyAeT Ha NPUEM/IEMO HU3KOM YPOBHe.

Ecnun Tpe6oBaHMs HacTosIWero cTaHgapTa He MOryT 6biTb BbINOJIHEHbI, TO MOXHO MPUMEHATb anbTep-
HaTVMBHblE MeTOoAbl NPU YCNOBUW, YTO BYAET AOCTUFHYT, MO MeHbLUEN Mepe, TaKo e YypoBeHb 6e30NacHOCTH.

OCHOBHas MH(OpPMaLMA O BO3HUKHOBEHUW HeEXenaTeNlbHOro CTaTU4Yeckoro anekTpuyecTBa B TBOPAbIX
BeljecTBax, XUAKOCTAX, rasax, B3pbiBUaTbIX BelecTBax, a TakXe Ha /llo4siX BMECTe C OnMcaHMeM Toro, kak 06-
pasoBaBlUMECA 3apsifibl BbI3bIBAOT 3aXUraHue WUau yaapbl CTaTUYECKUM 3N1EKTPUYECTBOM MpUBEAEHa B Mpu-
noxennax n B IEC/TR 61340-1 [3].

HacTosiwnii ctaHgapT He pacnpocTpaHsieTCsi Ha ONAacHOCTU OT CTATUYECKOro 3/1eKTpUYecTBa, CBsI3aH-
Hble C MOJTHWEl NN NOBpPEeXAEeHNEM 3/IEKTPOHHbBIX KOMMOHEHTOB.

HacTosiwmii ctaHaapT He 3aMeHsieT cTaH4apThbl, PAcCNPOCTPaHALWMECA Ha KOHKPETHbIe U3aennsa u npo-
MbILJ/IEHHbIE CUTYyaUun.

M3paHve ouumansHoe
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2 HopMaTVBHbIE CCbINKM

[na npuMeHeHUs HacTosWero ctaHgapTa Heo6xoANMbI cnefytoL e CCbl/IOYHble JOKYMEHTbI. 4na Heaa-
TUPOBAaHHbIX CCbIJIOK MPUMEHSIOT NOC/eAHee N3faHnNs CCbINIOYHOTO AOKYMeHTa (BK/ltoYas BCe ero M3MeHeHus).

IEC 60079-0 Explosive atmospheres — Part 0: General requirements (B3pbiBoonacHble cpeabl. YacTb 0.
O6wune TpeboBaHNSA)

IEC 60079-10-1 Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres (B3pbiBoonacHble cpegbl. HacTb 10-1. Knaccudukaymna 30H. B3pbiBoonacHble razoBble cpefbl)

IEC 60079-10-2 Explosive atmospheres — Part 10-2: Classification of areas — Combustible dust
atmospheres (B3pbiBoonacHble cpeabl. HacTb 10-2. Knaccudunkaynsa 30H. BapbiBoonacHble NbisieBble cpeabl)

IEC 60079-14 Explosive atmospheres — Part 14: Electrical installations design, selection and erection
(B3pbiBOONacHble cpefbl. YacTb 14. MNpoekTupoBaHue, BbIGOP U MOHTaX 3/1€KTPOYCTaHOBOK)

IEC 60079-20-1 Explosive atmospheres — Part 20-1: Material characteristics for gas and vapour
classification — Test methods and data (B3pbiBoonacHble cpefbl. HacTb 20-1. XapakTepucTukn BewecTs AN
Kknaccudukaymm rasa n napa. Metoabl UCNbITaHWUA U AaHHbIe)

IEC 60079-32-2 Explosive atmospheres — Part 32-2: Electrostatic hazards — Tests (9nekTpocTaTuka.
OnacHble NposBAeHNA. MeToAbl UCNbITaHWU)

IEC 60093 Methods of test for volume resistivity and surface resistivity of solid electrical insulating
materials (MaTepunanbl 3/1eKTPOU30NALNOHHbIE TBeEpAble. MeToAbl M3MEPEHUA yAe/bHOr0O 06bEMHOro 1 Mno-
BEPXHOCTHOrO CONPOTUBJ/IEHUS)

IEC 60167 Methods of test for the determination of the insulation resistance of solid insulating materials
(MaTepuranbl 31eKTPOU3ONALNOHHbIE TBepAble. MeToAbl UCMbITAHWUIA 1 onpefeneHne CoONPOTUB/IEHNS N30NALUN)

IEC 61340-2-3 Electrostatics — Part 2-3: Methods of test for determining the resistance and resistivity
of solid planar materials used to avoid electrostatic charge accumulation (3nekTpocTtatuka. Yactb 2-3. MeTO0-
Abl UCMbITaHUA ANSA onpeAesieHNsl akTUBHOTO COMPOTUB/IEHNSA N 3N1EKTPUYECKOTO yAe/IbHOTrO0 CONpOTUBEHUSN
NI0CKNX TBepAblX MaTepuanoB, UCMO/Ib3yeMblX A1 NpeAoTBpalleHNs HaKon/eHUs 31eKTpocTaTuyeckux sa-
psA[oB)

IEC 61340-4-1 Electrostatics — Part 4-1: Standard test methods for specific applications — Electrical
resistance of floor coverings and installed floors (3nekTpocTtatmka. YacTb 4-1. CTaHAapTHble MeToAbl MUCMbl-
TaHuii ANs cneynanbHbIX C/lyvyaeB NpUMeHeHUs. dNeKTpuyYeckoe COnpoTUBIIeHNE NOKPbITUI nona n crauuno-
HapHbIX HACTUNOB Nnona)

IEC 61340-4-3 Electrostatics — Part 4-3: Standard test methods for specific applications. Footwear
(3nekTpocTtatuka. YacTb 4-3. MeToAbl UCNbITaHUI ANA NpukNagHbix 3agady. O6yBb.)

IEC 61340-4-4 Electrostatics — Part 4-4: Standard test methods for specific applications — Electrostatic
classification of flexible intermediate bulk containers (FIBC) (3nektpoctaTtuka. YacTb 4-4. CTaHAapTHble MeTO-
Obl VCMbITAHWI NS cneynanbHbIX C/yvyaeB NPUMeEHeEHUA. dnekTpocTaTuyeckas knaccudukayma anacTUUHbIX
NPOMEXYTOUYHbIX KOHTEMHEPOB A5 HacbINHbIX rpy30B (FIBC)]

ISO 284 Conveyor belts — Electrical conductivity — Specification and test method (JleHTbl KOHBelep-
Hble. N1eKTPONPOBOAHOCTb. TexHNn4Yeckne TpeboBaHNsA U MeTOA UCMbITaHUS)

ISO 6297 Petroleum products — Aviation and distillate fuels — Determination of electrical conductivity
(HedpTenpoAykTbl. ABMaLMOHHOE N ANCTUNNATHOE Tonauea. OnpeaenieHne yaenbHO 31eKTPONPOBOAHOCTH)

ISO 8031 Rubber and plastics hoses and hose assemblies — Determination of electrical resistance
(PykaBa pe3nHOBble 1 NaacTMaccoBble U pykaBa B c6ope. OnpegeneHne 3/1eKTPUHECKOro ConpoTUBEHNS)

ISO 9563 Belt drives: electrical conductivity of antistatic endless synchronous belts: characteristics and
test method (Mepegayun pemeHHble. 3NEKTPONPOBOAMMOCTb aHTUCTATUYECKUX GECKOHEYHbIX PEMHEN CUH-
XPOHHbIX NepeAay. XapakTepUCTUKN U MeToZ MCNbITaHUA)

ISO 12100-1 Safety of machinery — Basic concepts, general principles for design —aPart 1. Basic
terminology, methodology (BesonacHocTb MawmnH. OCHOBHbIE MOHATUA, 06LWMNe NPUHLUNBI KOHCTPYMPOBAHUSA)

ISO 16392 Tyres — Electrical resistance — Test method for measuring electrical resistance of tyres on a
test rig (LUnHbI. SnekTpuyeckoe conpoTuBaeHne. MeTo  UCMbITaHUA 4NA N3MEPEHUNS 3/IeKTPUYECKOro conpo-
TUB/MIEHUS WWH Ha UCMbITaTeNIbHOM CTeHAE)

ISO 21178 Light conveyor belts — Determination of electrical resistances (J/IeHTbl KOHBelepHble nerkue.
OnpepaesieHne 3/1eKTPUYECKMX CONPOTUBAEHNIA)

ISO 21179 Light conveyor belts — Determination of the electrostatic field generated by a running light
conveyor belt (JleHTbl KOHBeliepHble nerkne. OnpegeneHne 3afeKTpPoCTaTUHECKOro Noss, reHepupyemoro asu-
Xylieicsa nerkoi KOHBeliepHOW NeHTOoM)

2
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ISO 21183-1 Light conveyor belts — Part 1: Principal characteristics and applications (JleHTbl KOHBeliep-
Hble nerkne. Yactb 1. OCHOBHbIe XapakTepPUCTUKN U MPUMEHEHNS)

ASTM D257 Standard Test Methods for DC Resistance or Conductance of Insulating Materials (CtaH-
[apTHble MeToAbl UCMbITAaHUA U30NSILMOHHBIX MaTepuanoB (AU3NEKTPUKOB) Ha CONPOTUB/IEHNE NMOCTOAHHOMY
TOKY WM aKTUBHYIO MPOBOAUMOCTbL (MPOBOAUMOCTbL A1 MOCTOAHHOrO TOKa)]

ASTM D2624-07a Standard Test Methods for Electrical Conductivity of Aviation and Distillate Fuels
(CTtaHpapTHble MeTOAbl onpeAesieHNsa yAebHOW 3/1eKTpUYeckoli NPOBOAUMOCTY aBUaLMOHHOTO U AUCTUNNAT-
HOro TonnmnBea)

ASTM D4308—95 Standard Test Method for Electrical Conductivity of Liquid Hydrocarbons by Precision
Meter (CTaHAapTHbIli MeToA MCNbITaHWIA ANS onpeAesieHNs 3/1eKTPONPOBOAHOCTU XUAKUX YINeBOA0POAOB C
NOMOLL b0 NPELU3NOHHOIo cyeTYmnKa)

ASTM E582—88 Standard test method for minimum ignition energy and quenching distance in gaseous
mixtures (CTaHAapTHbIA MeToAd UCMbITaHWA ANs onpefeneHUss MUHUMasbHOW 3HepruyM BOCMIAMEHeHUs U
30Hbl OX/1AXAEHNS B ra3oBbIX CMECAX)

ASTM E2019—03 Standard test method for minimum ignition energy of a dust cloud in air (CtaHgapT-
HbI/A MeTOA, UCMNbITaHUSA ANS onpefesneHNss MUMHUMallbHOW 3HeprumM BocnaaMeHeHUs o6naka nbiiv B BO3Ayxe)

ASTM F150 Standard Test Method for Electrical Reststanee of Conductive and Static Dissipative Resilient
Flooring (CTtaHAapTHbIV MeToA UCMbITaHUA A1 onpeeneHns 3/1eKTPUYECKOro ConpoTUBEHNSA a/ieKTpocTaTu-
YeCKN NPOBOASALLMX U pacCenBaloWMX 31aCTUYHbIX NOKPbITUIA Nona)

ASTM F1971 Standard Test Method for Electrical Resistance of Tires Under Load On the Test Bench
(CTaHAapTHbIN MeTod UCMbITaHWA A1 ONpeAesieHNA 3/1eKTPUYECKOro ConpoTUB/IEHUSA WWH NOA Harpys3koi Ha
ncnbiTaTesIbHOM CTEHAE)

BS 5958: Code of practice for control of undesirable static electricity. Part 1: General considerations
Part 2: Recommendations for particular industrial situations (MpaBnna KOHTPONSA HexenaTesibHOro cratuye-
cKoro anektpuyectea. Yactb 1. O6uwme nosioxeHnsa. Yactb 2. PekomeHAauun AN KOHKPETHbIX CUTyauuin B
NPOMbILLIEHHOCTN)

BS 7506 Methods for measurements in electrostatics — Part 2 Test methods (MeToAabl M3MepeHusa B
anekTpocTaTuke. YacTb 2. MeToAbl UCNbITaHWI)

DIN 51412-1 Testing of petroleum products; determination of the electrical conductivity, laboratory
method (HedpTenpoayktbl. OnpeaeneHne anekTponpoBogHocTu. YacTb 1. /labopaTopHblA meToA)

DIN 51412-2 Testing of petroleum products; determination of the electrical conductivity; field method
(HedbTenpoaykTbl. OnpegeneHne afniekTponpoBogHOCTU. HacTb 2. MNonesoii meton)

EN 1081 Resilient floor coverings — Determination of the electrical resistance (MokpbITUa HanonbHble
anacTuyHble. OnpegesnieHne 3/71eKTPUYECKOro CONPOTUBIIEHNS)

EN 1149-3 Protective clothing — Electrostatic properties Part 3; Test methods for measurement of
charge decay (Ogexpaa cneynanbHas 3awunTHas. dnekTpocTaTtmyeckme ceoiictea. YacTb 3. MeToabl nsmepe-
HUA yb6bliBaHUA 3apsaga)

EN 1149-5 Protective clothing — Electrostatic properties — Part 5: Material performance and design
requirements (Ogexpaa cneynanbHaa 3awWuTHas. dnekTpocTatnyeckne ceolictea. TpeboBaHusA K maTepunany
N KOHCTPYUPOBaHWUIO)

EN 1360 Rubbor and plastic hoses and hose assemblies for measured fuel dispensing systems —
Specification (PykaBa pe3nHoBble 1 ns1acTMaccoBble, pykaBa B c60pe A/1A cucTeM AO3MPOBKM Hanuea Tonau-
Ba. TexHU4YecKne ycroBus)

EN 1361 Rubber hoses and hose assemblies for aviation fuel handling — Specification (PykaBa pe3nHo-
Bble N pykaBa B C60pO A5 3anpaBky Camos1eToB)

EN 13463-1. Non-electrical equipment for potentially flammable atmospheres — Part 1: Basic principles
and general requirements (HeanekTpuuyeckoe o6opygoBaHue ANA MNOTeHUMaNbHO B3PbIBOOMNACHbLIX Cpep,.
YacTb 1. OCHOBHble MeToAbl 1 TpeboBaHUA)

EN 14125 Underground pipework for petrol filling stations (Mog3emHble Tpy6onpoBoabl Ansa 6eH303anpa-
BOYHbIX CTaHLWIA)

EN 14973 Conveyor belts for use in underground installations — Electrical and flammability safety
requirements (PeMHU KOHBeWepHble AN NOA3EMHbIX YCTAHOBOK. Tpe6GoBaHUs 3/1eKTPUYECKO U NpoTMBOMNoO-
XapHoii 6e3onacHoCTu)

International Safety Guide for Oil Tankers and Terminals (ISGOTT). fifth edition. International chamber
of shipping, 2006 (MexayHaponHoe pykoBOACTBO NO 6e30nMacHOCTU AN HEPTAHbIX TAHKEPOB N TEPMUHAOB.
5 nspgaHue. MexgyHapogHas nanara CyjoX0AcCTBa)
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JNIOSH TR 42 Recommendations for Requirements for Avoiding Electrostatic Hazards in Industry (Pe-
KoMeHAauun no TpeboBaHMSAM NS UCKIOYEHUS ONACHOCTWU 3/1eKTpocTaTUYeCcKUX paspsfoB B NMPOMbILLIEH-
HOCTWN)

NFPA 77 Recommended practice on static electricity (PekomeHayeMble MeTOANKM MO CTaTUYeCKOMY 3a-
paay)

SAE N1 645 Surface vehicle recommended practice — Fuel systems and Components — Electrostatic
Charge Mitigation (PekomeHayemMoe npakTuyeckoe pykKoBOACTBO. YMeEHbLIEHNe 3/1eKTpoCcTaTuYecKoro 3apsaaa)

3 TepMuHbI 1 onpeaeneHus

B HacTosAlWeM cTaHAapTe NPUMeEHEHbI criefylole TEPMUHbI C COOTBETCTBYIOLWUMM onpeaeneHnsamMu.
3.1 aHTucTaTMUyeckunii (antistatic): NMposogAwmii NN paccenBaroLWwnii

MpumeyaHunsn

1 MNpumeHeH Ana onvncaHua MaTtepuasna, He CMOCOBGHOrO MPU KOHTaKTe C 3emJieli COXpaHsTb 3HauYUTeNbHbI aek-
TpocTaTtuyeckuii 3apsif. B HacTOSAILLEM KOHTEKCTe C/IOBO NPYIMEHEHO A1 0603HaYeHNs 06YBU 1 aHTUCTAaTUYECKMX f06aBOK
K XnAKOCTAM (ASAS)

2 B 3aBNCMMOCTU OT KOHTEKCTa NpeAnoyTuTe/IbHbl TEPMUHbI I'IpOBO,CI,FII.LI,VIVI mn paccemsa}ommﬁ.

3.2 npoBoasAwmii (conductive): mewWmnini yaenosHoe CONpoTUBIEHNE WX CONPOTUBIEHNE HUXE AnNa-
nasoHa, yCTaHOBJ/IEHHOTO ANA TepMUHa «paccenBarWwmin» (cm 3.7). n gonyckarowmini BOSMOXHOCTb BO3HUKHO-
BEHWNA AYroBbIX Paspsaf0B U 3/IEKTPOCTAaTUUECKMX LLOKOBbIX BO34eACTBUINA.

MpumevaHnsa

1 MpoBoasume matepuabl UM 06BEKTbI He AB/IAIOTCA paccenmBatoWwyMy UK N30/UPYIOWMIMUN N He CMIOCOBHBbI CO-
XPaHATb 3HaUUTE bHbIV 3/1EKTPOCTATUYECKUIA 3apS B KOHTaKTe C 3eM/1ei.

2 paHnYHbIE 3HAYeHMA Anana3oHa NPOBOAMMOCTM A/ TBEPAbIX MaTepnasioB, 060/104EK N HEKOTOPbLIX OGBEKTOB
npueegeHbl B 6.1 (Tabnuua 1). a 4nsa cbinyynx matepyanos — B 9.1. [Ina psga Apyrnx O6bEKTOB 1 MaTtepuasioB cnewu-
anbHble onpeaeneHna COXpaHATCA B Apyrmx ctaHgapTtax (cm. 3.3, 3.8 1 3.9).

3 B cTaHAapThbl MO Braam NpoAyKuMn 1 Apyrve cTaHA4apTbl MO 3/1EKTPOCTaTUYECKMM CBOMCTBaM YacTO BK/IOHaOT
YacTHble onpeAenieHnst TepMUHa «MPOBOAALLNI», KOTOPbIE MPUMEHNMbI TOIBKO K MOMIOXKEHUAM 3TUX KOHKPETHbIX CTaHAap-
TOB 1 MOTYT OT/IMYaTbCA OT onpeAeneHni i TEpMUHOB, MPUMEHEHHbIX B HAcTosWeM cTaHgapTe. Cm. Hanpumep. 1ISO 8031 n
1SO 8330 [4) Ha wnaHrv 1 apmatypy A1 COeJMHEHMS LLIaHrOB.

3.3 npoBogAwasa obyBb (conductive footwear): O6yBb, rapaHTupyloLlas, 4To y 4yesoBeka, CTOSALLErO
Ha npoBoAslWeM Mosy, CONpoTUB/EHUE 3a3eM/IeHUA AO0CTaTOYHO HU3KOe, YTOGbl rapaHTMpoBaTb YyTeuky 3a-
pPAfOB CTaTM4YeCKOro a/eKTpuyecTBa fgaxe B 0CO6EHHO OMacHbIX CUTyauuax (Hanpumep, npu o6paweHun c
YYBCTBUTE/IbHBLIMWU B3pPbIBYATbIMU BELLECTBAMMW), HO HE JOCTATOYHO BbICOKOE, YTO6bI MPeAoTBPaTUTbL OnacHoe
nopaxeHune 3NIEKTPUHECKNM TOKOM Mpu HanpsxeHnax meHee 500 B.

MpumeyaHne — Cm. IEC 61340-4-3 n IEC 61340-4-5 [5].

3.4 yaenbHass NpoBOAMMOCTb (3n1eKTponpoBoAHOCTb) (conductivity (electrical conductivity)): Benu-
YnHa. obpaTHas yge/ibHOMYy 06 beMHOMY COMPOTMB/IEHUIO, BblPaXXeHHasA B CUMEHCax Ha MeTp.

3.5 npoBogHuK (conductor): NMpoBoaAWNi 06beKT.

3.6 3arpsA3HeHHas xuakocTb (contaminated liquid): XXngkocTe, cogepxalasa cBob6oaHyto Bogy (6onee
0.5 % 06.) nAn Agpyrne HecmelMBalLWmMecs XUAKOCTU WU TBOPAble B3BelIeHHble YacTuubl (CycneH3un) B
konnyecTtse 6onee 10 mr/n.

3.7 pacceunBatlowWwmnin (anekTpoctatnyeckn pacceuBarwnin) [dissipative (electrostatic dissipative)]:
Nmetownii nepexogHoe yaenbHOe COMNPOTUB/IEHWE WKW COMPOTUB/IEHME, 3HAYeHUe KOTOpPOro HaxoguTcs B
npomMexyTKe Mexay Anana3oHamy 3HavYeHW, xapakTepHbiX AN1S NPOBOAHUKOB U nsonatopos (cMm. 3.2 n 3.15).

MpumeyvaHnsa

1 PacceuBatowmne marepuasibl UM O6bEKTbI He ABNAIOTCA HW NPOBOAALLUMMU, HU U3OMPYHOLMMK, HO. Kak NpoBO-
Asne o6beKTbl, OrpaHNUMBatOT KOHTAKTHOE 3apshkeHne WWan Npy KoHTakTe ¢ 3emsieli B YC/IOBUSIX UX MPUMEHEHUS MO
npeaycMOTPEHHOMY Ha3HaYeHUIO paccemnBatoT flaxe MakCMMasibHble 3apsifiHble TOKW.

2 I'paHnyYHble 3HaYeHVA A1 paccenBaloLLero AnanasoHa A1 TBepAbIX MarepuanoB, 060/104eK, HEKOTOPbIX 00b-
eKToB npuBeeHbl B Tabnuvue 1, a Ans cbinyunx matepvanios — B 9.1. [1nA psaga ApyrMx o6 bekToB 1 MaTepnasios crewum-
a/lbHble onpefeneHns NpeacTaBieHbl B Apyrux ctaHgaptax (cm. 3.3. 3.8 n 3.9).
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3 B cTaHAapTbl Ha KOHKPETHbIA BUA, NPOAYKLMM YacTO BK/IKOYAKOT YaCTHbIE ONPEAENEHNS TEPMUHA «paccenBato-
LWKNIA». KOTOPblE NPUMEHVMbI TONTLKO K NMOSTOXEHWSIM STUX KOHKPETHbIX CTaHAAPTOB U MOMYT OT/IMYATLCA OT OnpeaeneHunit
TEPMMHOB, MPYMEHEHHbIX B HACTOSILLEM CTaHAapTe.

3.8 pacceunBatouwan ogexpaa (dissipative clothing): Opgexpaa, maTepuan N KOHCTPYKLUSA KOTOPOIi COOT-
BETCTBYIOT Tpeb6oBaHusam EN 1149-5

3.9 paccenBatwasa obysb (dissipative footwear): O6yBb, rapaHTUpyLWas, 4YToy 4enoBeka, CTOALLEro
Ha NpoBoAslLeM UK paccenBatolleM nosy, CONnpoTUBeHNe 3emMsie OCTaTO4YHO Masio, YTo6bl rapaHTMpoBaTb
yTeuky 3apsja cTaTU4eckoro a/leKTpuyecTBa, HO NPU 3TOM OHO U AOCTaTOYHO BENKO, YTOGbl NpeaoTBPaTUThL
onacHbI ygap 3/1eKTPUYecKMM TOKOM Mpu HanpshxeHnn meHee 500 B.

MpumMeyaHus
1Cwm. IEC 61340-4-3 n IEC 61340-4-5 [5].

2 3Ty (yHKUMIO MOXET BbIMO/MHATL aHTUCTaTMYeckass OOyBb, OMUCAHME KOTOPOW MPEeACTaB/eHO B
ISO 20345 [6].

3.10 anekTpocTaTnveckuini wok (electrostatic shock): Matocursnonornyeckoe Bo3gencTBmne anekTpunye-
CKOTO TOKa, BbI3BAHHOTO NMPOXOXAEHNEM 3/IEKTPOCTAaTUYECKOro pas3psaja Yepes Tesio YesTI0BEKa U/ XMBOTHOTO.

3.11 o6onouka (enclosure): Bce cTeHbl, ABepn, 060/104KM, KabenbHble BBOAbI, TPYObl, KOpoba, WaxThl,
NoKpbITUA U T.4.. B KOTOPbIX 3aK/IO4YEHO 060pyAOBaHue.

MpumeyvaHna
1 ina anekTpoobopyaoBaHUA onpeaesieHe 3Toro TepMmHa MAeHTUYHO onpeaeneHuto B IEC 60079-0.

2 Msarkue cpefiHeo6beMHble KOHTeliHepbl (FIBC) He BXOAAT B UMC/I0 O6bEKTOB, 0603HAYAEMbIX 3TUM TEPMUHOM, U
NoO3TOMY pacCMOTPeHbI OTAeNbHO B 9.6.

3.12 onacHa#n 30Ha (hazardous area): 30Ha, B KOTOPOIi roptoune UM B3pbiBOONAacHbIe cMecu ras/nap —
BO34yX WAN MNbl/1b-BO34YX NPUCYTCTBYIOT UAX MOryT NMPUCYTCTBOBAaTb B TakMX Konm4yecTBax, 4YTo TpebytoTcs
creumanbHble Mepbl NpeaynpexaeHnsa 3aKnraHus.

MpnmeyaHne — Cm. IEC 60079-10-1 n IEC 60079-10-2. KpaTkasa nHpopmaums npusegeHa B npunoxeHnn D.

3.13 BbicOokO 3apsxatwwnii (high charging): Mpouecc, ob6ecneunBalowmnini 605ee BbICOKUA YPOBEHb
3/1EKTPOCTATUYECKOTO 3aPSXEHMS, UEM MPU NPOCTbIX PYUHbIX ONepaLmsax, HanpuMep HaTUpaHue, OUYMCTKA TKa-
HblO. MOABbEM C MecTa, XoAbb6a, UNCTKa ofexabl U T. 4.

NMpumeyaHue — TUNUYHBIMK NpUMeEpPamMM ornepauuii, o6ecrneyrBaloLLMX BbICOKOE 3apshkeHue, SBMSIIOTCS, Ha-
npuMep. NPoTeKaHNe N30/IPYHOLLNX XMUAKOCTER UM NOPOLLKOB Y pacrbliieHVe C NPUMEHEHNEM BbICOKOrO HarpshKeHUsl.

3.14 rn6puaHasa cmechb (hybrid mixture): BapbiBOoOnacHas reteporeHHasi CMecb, CXaTblii ras unv nap co
B3BELWEHHbIMU TBEPALIMU UV XUOKUMN YacTULaMN, B KOTOPbIX KOHLEHTPaLMA roployero rasa CoctaB/seT no
KpaiiHei mepe 10% OT ero HmkHero npegena socnsameHeHnsa (HKMB wam LFL). a KOHUeHTpauns B3BeLleH-
HbIX YacTul No KpaiHeit mepe 10% OT UX HMXHero npepena BocnnameHeHuss (HKMB) uan oT MUHMMaIbHOW
B3pbIBOONAcHO kKoHueHTpauun (MBK nnn MEC).

3.15 mn3onupyrowunin (insulating): Vimewowunini yaenbHoe CONpoOTUB/IEHNE WM COMPOTUBJ/IEHWE, 3Haue-
HMe KOTOPOro npesblllaeT AMnanasoH 3Ha4YeHU, xapakTepHbIX A1 paccevBaloWwmnx 06bLEKTOB N MaTepuanos
(c™m. 3.7).

MpumeuvaHnsna

1 M3onupytolme matepuanbl UK O6bEKTbI He AB/ISIOTCA HX NPOBOAALLMMU, HU paccenBalommn. SneKTpuyeckme
3apsabl Hakan/IMBalOTCA Ha HUX U He paccenBatoTCs faxe Npu KOHTaKTe ¢ 3eM/ei.

2 I'paHMYHble 3HAYeHNs A1 N30/MPYIOLLEro Anana3oHa 3HavYeHni An1a TBepAbIX MaTepuasioB, 060/104eK N HEKOTO-
pbIX 06LEKTOB NpMBeAeHbI B Tabnvue 1. a Ans cbinyunx matepuanos — B 9.1. NS paga Apyrnx o6bekToB 1 maTeprasios
cneuvasnbHble onpeaesieHNs COXPaHAKTCA B Apyrux cTaHgapTax (cm. 3.3, 3.8 1 3.9).

3 B cTaHAapTbl N0 BUAAM NPOAYKLMM YacTO BKIHOYAIOT YaCTHble onpeAeneHnst TepMrHa «M30MpYHoLLmii», KoTopble
NPYIMEHNMbI TONBKO K MOSIOXEHUAM 3TUX KOHKPETHbIX CTaHAapTOB W MOryT OTAMYaTbCs OT onpeaenieHnin TepMMHOB, Npu-
MEHEHHbIX B HacTosiLeM cTaHgapTe. Cm. Hanpumep. 1ISO 8031 1 ISO 8330 A4N1s WNAHIOB Y LWAHTOBbIX COeAVHEHWIA)

4 MpunaratesibHOe «HeNPOBOASALLMIA» YACTO UCMOB30BA/IOCH KakK CUHOHMM TEPMUHA «M30/TMPYIOLLMIA». ITO UCK/IIO-
YEHO B HACTOSLLEM CTaHAAPTe MOCKOJIbKY «HEeNPOBOAALLMIA» MOXET ObITb KaK «M30/IMPYIOLWNIA», TaK N «N30/TMPYHOLLMIA Nn
paccenBatoLnii», YTO MOXET NPUBECTN K HEOAHO3HAYHOCTY BOCMPUATUSE TEPMUHA «HEMPOBOAALLNIA».



roCT 31610.32-1—2015

3.16 n3onupoBaHHbIA NpoBoAHUK (isolated conductor): MpoBoAALWMIA 06BHEKT, KOTOPbII MOXeT Haka-
navBatb 3apaf, T. K. CONPOTUB/IEHNE yTeUYKM Ha 3eM/1I0 NpeBblllaeT 3Ha4YeHNs, yKkazaHHble B Tabnuue 22.

3.17 conpoTuBneHue yTeudykun (conpotuBneHue 3azemneHus) {(leakage resistance (resistance to
earth)]: ConpoTuBneHne, BblpaXeHHOe B OMax, MeXAay 3/1eKTPOA0M B KOHTAaKTe C MOBEPXHOCTbIO, Ha KOTOPOIA
BeAeTcsA n3MepeHue, 1 3emne.

MpumeyaHnsa
1 ConpoTuBIEHME YTEUKM 3aBUCUT OT 0GBEMHOIO /WM NMOBEPXHOCTHOTO YAe/IbHOTO COMPOTUB/IEHUSI MaTeprasioB 1
paccTosiHMA MeXay BblIbpaHHOW TeUYKOl M3MEPEHUS 1 3eMIeii.

2 B opHoli 06Leii kKoHdurypauum (Hanpumep, B IEC 61340-4-1, ISO 10965 n ASTM F150) ncnonb3yetcsa cdepuye-
CKMWi1 anekTpoa AnameTpom (65 £ 5) Mm.

3.18 MMHMManbHasa aHeprua saxuraHna, M33 (minimum ignition energy. MIE): MuHumanbHas aHep-
rMsi. cnoco6Has 3axe4b CMeCcb OnpefesIeHHOro roptoyero MaTepuana ¢ BO34yXoM Uan KMCNOpoAoM, N3MepeH-
Hasi No CTaHAApPTHOW MeToAMKe.

MpumeuyaHue — CMm. ASTM E582-88 ansi rasos v napos. IEC 61241-2-3 [7). ASTM E2019-03 n EN 13821 (8]
ana 06/71aK0B NbIN.

3.19 MHorodasHas xuakocTb (multiphase liquid): Cmecb HecMelWNBaKLWUNXCA XNAKOCTeN, o6pasyto-
Wmnx pasgenbHble dadbl C HEeTKO pas/InyMMbIMN MexXMdasHbIMU rpaHMLamMmu, 1 cogepxalias B3BeleHHble B HUX
TBepAble YacTulbl N ra3oBble Ny3blpbKn (TBEpAble 1 ra3oBble CyCMeH3nN)

NMpumeyaHne — XXUAKOCTHOTa30Bble CYCMEH3UWM TyMaHbl WM Pacrhbl/ieHHble CUCTEMbI paccMaTpvBatoTCs
OTAENbHO.

3.20 Bpom#Aa penakcauuun (relaxation time): Bpemsi, B TeyeHne KOTOPOro 3/1eKTpocTaTUYECKMin 3apsj,
TBEPAO/ NOBEPXHOCTU UAN 06beMa XUAKOCTU UMK CbiNy4Yero matepuasa aKCnoHeHUnaribHO CHUXaeTcsa o 1/e
(T. e. A0 3Ha4YeHNs okono 37 %) ero NnepBoHavasbHO BENUUYUHBI (CM. A.2.2).

MpumeyvyaHne — lMpn BbICOKOI 3apPAXKEHHOCTU )KI/I,qKOCTeﬁ C BbICOKMM COMPOTUBJIEHNEM YyTEUKa IMOXET NpOoTEKaTb
CKopee no FMﬂepﬁOﬂW—leCKOVl, 4yem no 3KCI'IOHeHLU/IaJ'leOVI 3aBUCUMOCTW.

3.21 noBepXxHOCTHOe conpoTmuBneHune (surface resistance): ConpoTuB/eHNE MeXAy ABYMS 3/1eKTpO-
AaMU. KOHTaKTUPYIOLWMMMN C NOBEPXHOCTbIO, HA KOTOPOW NMPOU3BOAATCA U3MEPEeHUS, BbipaXeHHoe B OMax.

MpumeyvaHnsa

1 B ogHoOI4 06LLel KOHUrypauun (HanpumMep, B cooTBeTcTBUM ¢ IEC 60079-0 n IEC 60167) UCNoNb3ykoTca napani-
nenbHble 3M1eKTpoabl A/IMHOW 100 MM € paccTosiHueM 10 MM MeXay HUMK.

2 [OBEPXHOCTHOE COMPOTMB/IEHNE 3aBUCUT OT KOHAMrypaumm asektpoga. NoBepxXHOCTHOe COMPOTUBIEHME, W3-
MepeHHOe A1 3MeKTpoAa ykasaHHOW B npuMepe KoHdurypaumu, B 10 pa3 Huxe, Yem yAenbHOe MOBEPXHOCTHOe
COMpoTMBJIEHME.

3 dneKTpoApbl 13 NOI0COK MArKoli MPOBOASLLE Pe3nHbI NPeAnoYTUTEe IbHEE, YeM 3/1EKTPOAbI U3 MPOBOASILLEN KpacKu.

3.22 yaenbHOe NOBEPXHOCTHOe conpoTuBneHune (surface resistivity): ConpoTtuBneHne mexay npoTu-
BOMOJIOXHbIMW YYacTKamMyn MOBEPXHOCTU C pasmepamMu B eANHULY ANVHBI U B €AUHULY WNPWHbI, BbipaXeHHoe
B oMax (nnu omax/keBagpar).

NMpumeyaHune — 3Ta KOHUrypauus ncnonbayetcs, Hanpumep, BASTM D257 n BS 7506-2.

3.23 ypenbHoe o6beMHOe conpoTuBneHune (volume resistivity): ConpoTuBneHne Tena c pasmepamu B
eAVNHULY ANTVHBL U B eAVHWLY Naowaan NonepeyvyHoro CevYeHns, BbipaxeHHoe B eAnHNLax nsmepeHns Om m.

4 HomMmeHKNaTypa nokasaresnen

B HT/[, no 3auwuTe OT CTaTUYECKOro 3/1IeKTPUYECTBA NMPUMEHEHO MHOIO XapaKTepucTUK 3JIeKTPONPoBO-
AsAuwein cnocobHOCTU mMaTepuanosB M 06bekToB. B HOpMax pas/IMYHOro ypoBHS U pasfinyHbIX oTpacneli atu
XapakTepucTukn pasnuyaroTca. [laxe Korga NnpuMeHATCs O[MHaKoBble MnokasaTtesin, onpeaesieHns Ux mMoryt
6bITb pas3NIMyHbIMU. Mo3TOMY, 4TOObI N36exaTb HEOAHO3HAYHOCTU N NMOMOYL C MEPeBOAOM, AaH NepevyeHb Mo-
Kasatenei NpUMeHeHHbIX B HacTosIlLeM cTaHgapTe:

Teepable MaTepuanbl KnaccuuunposaHbl Kak NpoBoAALLINE, pacCenBaolne Ui n3onnpytolme co-
rnacHo Ux yaenbHOMY 06beMHOMY conpoTuBaeHuto (cm. 3.2, 3.7 n 3.15). 'paHNYHble 3HAYEHUS NpUBeAEHbI B
Tabnuue 1.

6
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TBepAble 06beKTbl NTEKCTUNb KnaccuuunpoBaHbl Kak NPOBOAALLME, paccenBalWwme Nnm N3onnpy-
lowme cornacHo Mx NOBEPXHOCTHOMY COMPOTUB/IEHUIO UM COMPOTUB/IEHUIO YTeYkn, B 3aBUCUMOCTU OT Npu-
MeHeHus (cm. 3.2, 3.7 n 3.15). FpaHMYHble 3HaYeHA NpuBedeHbl B Tabnuue 1. a Takxe B cTaHgapTax Ha npo-
AYKUWIO onpefenieHHOro HasHaveHus (cm. 3.3, 3.8 n 3.9).

Cbinyyne maTepuanbl (MOPOLWKN U T.4.) KnaccudnunpoBaHbl Kak Noxo, cpefjHe U BbICOKO MPoOBOAS-
uue B 3aBUCUMOCTU OT UX yAe/IbHOr0 06 beMHOro COMPOTUBAEHUA (TPaHUYHble 3Ha4YeHusa cm. B 9.1).

Xungkoctu knaccndumumpoBaHbl Kak BbICOKO, CpefiHe 1 M/10X0 NpoBOAALW e B 3aBUCUMOCTN OT UX yAeb-
HOI 9/1eKTPONPOBOAHOCTUN (FPaHUYHble 3Ha4YeHus cMm. B 7.1.4)

MpumevaHune — Bonee nogpobHas NHopmaLmsa 06 3/1eKTPOCTaTUHECKUX CBOMCTBAX, KOHLENUMAX N TEPMUHAX
npviBefeHa B NPUIoxXeHnax A—G.

3HaYeHNa CONPOTUBIEHUS BAPYIMX LOKYMEHTAX B OCHOBHOM NPUBOASAT B 3KCNOHEHUMANbHOW hopMe.
OfHako nokasaTtesnu cTeneHn — LMdpPbl Manoro pasmepa, Nno3aToMmy nokasartenu 6. 8 n 9, rnaBHbIM 06pa3om
npuMeHsieMble B 3/1eKTPOCTaTMKe, 4acTo HemnpaBW/IbHO MOHMMAIOT B HaneyaTaHHbIX WX NpoeuupyeMblX f0-
KYMEHTax M6o OHW Hepa3bopuMBbI, €C/IM BCTPeYarTCcs B NpuMMeyaHusix. [I03TOMy B HacTOsIWEM cTaHpapTe
NCNONb3ylTCA eAnHNLBI CY BMECTO YMcen ¢ nokasartesieM CTeneHu.

103 0m = 1 KOm
106 Om = 1 MOm
106 Om = 100 MOm
1090M « 1 TOm
1011 Om = 100 FOm
10120m = 1 TOm
3HayeHNA ToKa MO TeM Xe NpuynHam ykasaHbl B egnHuuax C/l BMecTo unces C nokasaTesieM CTeneHu:
103A=1MA
106A= 1MKA
109A= 1 HA
10'12A = 1 nA

5 O6wwe TpeboBaHuA

CTaTMyeckoe 3/1eKTPUYECTBO MPOSAB/SAETCA Kak B NMPOMbILWIEHHOCTN, Tak U B NOBCEAHEBHOW XWU3HW.
MHorue ns ero npossfeHnii 6e3onacHbl AN OCTAlOTCA COBEPLUIEHHO He3aMeYeHHbIMU WU CO3[al0T He3Hauun-
TenbHble Heyf06CcTBa. HO BO3MOXHbI 1 OMacHble MPOSB/IEHUA CTaTUYECKOro aslekTpuyecTtBa. B Takmx cutya-
LMAX ONACHOCTb MOXHO YMEHbLNTb C NOMOLWbIO penakcaumn 3apsga (CM. npuaoxeHue A).

OnacHoOCTH, Bbi3blBaeMble 3/1eKTpOCTaTUYECKMM 3apsAafoM, BKIOYaloT B cebs:

a) 3axuraHve n/vnun B3pbiB B3pbIBOONAaCHbIX cmecei, cM. IEC 60079-0 n EN 13463-1;

b) yaap cTaTU4eCKUM 3/1eKTPUYECTBOM B COYeTaHUM C APYroli onacHoCTbio (Hanpumep, NnageHue, Henpo-
M3BOJIbHOE ABUXeHue), cM. ISO 12100-1;

C) yAap cTaTMyeckMMm 3/1eKTPUYecTBOM, NPUBOAALL NI K TpaBMe Uam cmepTu, cM. ISO 12100-1:

d) noBpexaeHne 3NeKTPOHUKK (He NPeayCMOTPEHO HACTOAWNM CTaH4apTOM).

Kpome Toro, cratmyeckoe 3/1eKTPUYECTBO MOXET BblI3blBaTb 3KCMJlyaTalMOHHbIE HEMCMPABHOCTU B Mpo-
Leccax NpousBoACTBa M TPAHCNOPTMPOBKW, HaNnpuMep BC/eACTBME CUEMJIEHUS YacTul, WU NPUTSXEHUs n
HanunaHua Nbinu.

CTaTu4yeckoe 3fieKTpuyecTBo obpasyeTcs:

a) Npu KOHTaKTe 1 pa3fjesieHun TBepAblxX BelWecTB, HanpuMmep, Npu ABUWKEHUN KOHBEWepHbIX JIEHT, MO-
JINMEPHBbIX MAEHOK U T. M. MO BasKaM Wn Npu ABMXEHUN YenoBekKa;

b) NpU ABUXEHUN NN pacnbl/IEHUN XUAKOCTEN NI NOPOLIKOB M NPOU3BOACTBE adpo30/iei;

C) MO MHAYKLMW, KOrAa O6beKT AOCTUraeT BbICOKOrO NoTeHumana uin CTaHOBUTCSA 3apsXKeHHbIM B 3/1eK-
Tpu4eckom norne.

HakonneHne anekTpocTaTM4yeckoro 3apsijja MoXeT cTaTb MPUYNHOIM HENONafoK U onacHocTeli BO MHO-
rMX OTPac/ifAX NPOMbILEHHOCTM N NPON3BOACTBEHHbIX YC/TOBUAX, BK/IIOYasA OMNACHOCTb 3aXWraHus v B3pbIBa,
0CO6EeHHO B XMMWYECKOW, hapmaLueBTMyeckoil, HedpTenepepabaTbiBatoLweli 1 NULWLEBOV NPOMbILWIEHHOCTH.
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M3-3a 601bWOro Yyncna NpoM3BOACTBEHHbIX MPOLLECCOB, TPeOYOLWMX 3aWnTbl OT ONacHbIX NPOABAEHNN
CTaTUYecKoro afieKTpMyecTBa, HEBO3MOXHO AaTb NOAPOGHYO NHPOPMaL MO, OTHOCALLYIOCA KO BCeM UM. Bme-
CTO 3TOro B HacTOsAlWeM cTaHAapTe cAesiaHa nonbiTka onucaTtb NPo6aembl, CBA3aHHbIE C KaXAblM NPOLLECCOM,
1 AaTb pekoMeHAauun o ToM, Kak nsbexarb nx. 3ta nHhopmaumsa foxHa No3BoOAUTb Bragenbuam npegnpu-
ATUI NPUHATL Mepbl 6e30MacHOCTU, KOTOPble NpeACcTaB/sAOTCA He0O6X0AMMbIMU AN NpefoTBpaLleHns 3axu-
raHua noTeHuMasibHO B3PbIBOOMNACHbIX Cpef U yAapoB CTaTUYeCKUM 3/1eKTPUYECTBOM.

Ansa ypo6cTBa No/b30BaHNA HacTOAWMNI cTaHAapT pasbuT Ha psaj pas3fenos, B KOTOPbIX PaCCMOTPEHbI
cnepywoume npobnemsi:

a) obpaweHne c TBepaodasHbLIMN 06beKTaMu;

b) XpaHeHMne XnakocTel n obpaweHne ¢ HAMNK;

Cc) obpalweHune c razammn n napamu;

d) xpaHeHu1e CbiNy4nx BelecTB U MatepnasnoB 1 obpaleHne ¢ HUMK;

€) XxpaHeHne B3pblBYaTbIX BELECTB 1 obpalleHne ¢ HUMK;

0 Npo6/eMbl C 3/1eKTPOCTATUHECKMM 3/1EKTPUYECTBOM, CBSAA3aHHbIe C NII0AbMY;

A) npegoTBpaljeHne ygapa cTaTM4eckUM 3/1eKTpUYecTBOM;

h) 3azemneHne n coegnHeHne nepemblykaMu (BblpaBHMBaHWE NOTeHUMana) yCTaHOBKM M MallMHHOIO
ob6opyaoBaHus;

i) MmeToabl M3MepeHnii.

B HacToslleM cTaHAapTe TakXe COAepXUTCA OCHOBoMonaratouwas nHpopmaumsa, OTHOCALWAACA K 31eK-
Tpusayuum ctaTM4ecKUM 3/1eKTPUYEeCTBOM U CBA3aHHbIM C 3TUM npo6aemamu. CogepxaHune npunoxeHuii A—G
[0J/HKHO cnocobcTBOBaTh /ydlleMy MOHMMaHUIO NPeAsIoXeHHbIX peKoMeHAaumnii, a Takxe pacnpocTpaHeHuo
3TUX peKoMeHAaunii Ha NpPoLecchl, KOTOPble HeJO0CTaTOYHO pacCMOTPeHbl B cTaHAapTe.

B cBA3M C BbICOKOI CNNOXHOCTbIO HACTOALWEro cTaHAgapTa NpaBu/ibHO OLLEHUTb ONAaCcHOCTb 3/1eKTpocTaTun-
Yeckoro paspsifja oT usgenunii U NpoLeccoB NpM OTCYTCTBUW OMbITa MOXeT 6bITb Henerko. NoaTomy K HacTos-
uemy ctaHaapTy A06aB/1eHO YHMBepCcalbHO NPYMEHNMOe CNpaBoYHOe NpusioxeHne F. B KOTOPOM NpuBefeHbl
CCbI/IKM Ha COOTBETCTBYlOLWME pa3fesibl HACTOALWEro cTaHAapTa B NpaBU/IbHOM NOpsfKe.

YpesBblyaliHO peAKo ONacHOCTb 3/1eKTpOoCTaTUYECKUX pas3psafoB MOXeT paccMarpuBaTbCs OTAENbHO.
Mepbl 3aWnTbl OT CTaTUYECKOro 3/1eKTpuyecTBa AO/DKHbl coYeTaTbCa C APYrMMM MepamMu obecnedyeHunsn 6es-
oMacHOCTW. Hanpumep, C B3PbIBO3aWMNTON. 3TN Mepbl 3alnTbl AO/MKHbI 6bITb COrflacoBaHbl ¢ MepamMun o6e-
cneyeHuna 6es3onacHoOCTW AN NpefoTBpalleHNs APYrMX BO3MOXHbIX OMaCHOCTEW, Hanpumep, 3axuraHua ot
APYTMX MPUYMH N TOKCUYHOCTU. BaxHO, 4TOObI BCe NCTOYHMKM pucka B npouecce paboTbl 6b11N 6bl YUYTEHbI, U
4TO6bI 6blN1 06ecneyeH cb6anaHCUPOBaHHbIM Noaxon K o6ecrnevyeHno 6€30MacHOCTU OT BCEX PUCKOB.

B yacTHoCTu, cnepyeT NPOABAATbL OCTOPOXHOCTb NPU CO34aHUM CUCTEM 3a3eM/IeHUs, Korga Ucnosb3y-
I0TCA Apyrne cucTeMbl 3aluTbl, HaNnpuMep, cucTtemMa KaTOAHOWM 3awnTbl AN nckpobesonacHoe 3/1eKTpPoo6o-
pyfoBaHue.

6 CraTtudeckoe 3/1eKTPUYECTBO TBEPAbIX MaTepunanos

6.1 O6uwue nonoxeHus

TBepable maTepuanbl B 3aBUCMMOCTM OT UX yAeNbHOro 06beMHOro CONPOTUB/IEHNA O6bIYHO Kaccu-
uumMpyloT Kak nusonupyluwue, paccemparwlime nam nposogsawme. O60/104kn 06bIYHO KnaccuuumpyoT co-
rNacHoO UX NOBEPXHOCTHOMY COMPOTUB/IEHUIO WUAWN YAe/IbHOMY MOBEPXHOCTHOMY COMPOTUBJ/IEHUIO (U3MEPEeH-
HbiM corsiacHo IEC 60079-0. IEC 60167, IEC 60093 nnu IEC 61340-2-3 UM 3KBUBANIEHTHLIMW MeTOoAaMM).
M3mepeHnsa Takxe oTpaxatrwTcs B IEC 60079-32-2. [1BO knaccuukaumm noBepxHOCTEN 3KBUBA/IEHTHbI, MO-
TOMY 4YTO MPU MPUMEHEHUN CTaHAapPTHbIX MO reoMeTpuYeckuMm napamMeTpamM WU3MepUTesibHbIX 3/1EKTPOAO0B
NOBEPXHOCTHOE yJAesibHOe COMNpPOTMBJ/IEHME B AeCATb pa3 Bblle, YeM MOBEPXHOCTHOe conpoTuBieHue. O
ApYrnx cneunanbHbiX o6nacTeil NPMMeHeHUs MOTyT 6bITb AaHbl Apyrve onpegeneHus (HanpuMmep, B OTHO-
WeHUN MOSIOB — COMPOTUB/IEHNE yTeukn). KnaccudunkaumoHHble rpaHulbl, 06bIYHO UCMONb3yeMble B 3TUX
uensax, nokasaHbl B Tabnuue 1; KnaccndunkaunoHHble rpaHulbl 4718 TBEPAbIX MaTepuanoB U 06bEKTOB Npu
(23+£2)°Cn(25+5) % RH .
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Ta6nuuya 1— KnaccumkaynoHHble rpaHnLbl AN TBepabIX MaTepuasnioB 1 06bekToB npu (23 + 2) *C n (25 +5) % RH

O6bekT EavHuybl Cm MnosogAune PacceuBatouwune* Naonupyrowune*'
nogpasgen

Matepuan YpenbHoe oO6bemMHOe COMpo- 6.2.1 < 100 KOMM 100 KOM M g0 < 1TOMm ri1romm
TuBneHue (Om) M

O6onoyka [oBepxHOCTHOE CONpOTMBIE- 6.2.1 < lOKOM 10 kKOm o < 100 FOm r 100 rom
Hue (Om)
MoBepXHOCTHOE yaelbHOEe CO- 6.2.1 < 100 kKOm 100 kKOM o < 1 TOm rlTtom
npotusnexve (Om)

Opexpaa MoBepxHOCTHOE conpoTuB/ie- 11.5 He <2.5TOm r2.51rom
Hue (Om) npumeHseTcs

O6yBb ConpotuneneHve yteukun (Om) 11.3 < 100kOm IO0kOmpao< 100 r oo Mom

MOm

MepuaTkn ConpoTuBrieHne yTeukn (Om) 11.6 < 100kOMm 100 kOm go < 100 Mom r oo Mom

Mon ConpoTtuBneHne yteukn (Om) 11.2 < 100kOm 100 kOm go < 100 Mom r 100 Mom

Tpy6bl ConpoTuB/ieHMe Ha  MeTp 7.7.2.1 < 1 kOm/m 1 kOm/m go < 1 MOm rlmom/m
(Om'm) m

LWnaHrs)  ConpoTverieHne c6opku (Om) 7.73.1 < 1kOm 1kOm g0 < 1 MOm r 1 Mom

a> Tam, rae /oKa/lbHble OKpyXXalolme YCNOBUS CyLIeCTBEHHO OT/IMYalTCA OT HOPMAaTUBHLIX YC0-
BUIM ncnbiTaHnsa (23 + 2) *C u (25 £ 5) % RH. nocne TwaresnbHON OLEHKN ONAaCHOCTU UCMbITaHNS MOXHO Mpo-
BOAVTb NPU APYrnx YCNoBusiX. B HEKOTOPbIX CTpaHax, OCOGEHHO 3MMOI, OTHOCWUTE/IbHas BaXHOCTb BO3Jyxa
(12 + 3) % npm (23 £ 2) *C — Hanbonee 6aronpusiTHas OKpyxawLas cpeja A/1s NPoBefeHNs KBa/MMKALMOHHbIX
ncnbiTaHWin 06opyaoBaHNs. MOCKOMbKY CONPOTUB/IEHNE HEMETaI/IOB 06bIYHO CUMBHO 3aBUCUT OT MPUSIOKEHHOTO Ha-
NPSHKeHNS. U3MePEHNS NMPOBOAAT Ha HACTO/IBKO BbICOKOM HamNPsKeHNN, HACKOJTbKO BO3MOXHO (0ObIMHO Ha HanpshkeHUn
o7 500 o 1000 B) 1 Hapaay ¢ pe3yNbTaToM U3MepeHUs yKasbIBatoT 3HaYeHNe HamnpsKeHUs n3MepeHus.

b) CornacHo ISO 8031 3HayeHusi, yCTaHOBJ/IEHHbIE ANA WNAHIOB U n3MepeHHble npu (50 + 5) % RH. Hanbonee
COBpPEMEHHbI 1 B3ATbl U3 Tabnmupl 13 B 7.7.3.1. OHX OT/IMYAIOTCA OT 3HAYEHWI, MPUMEHSIBLUUXCS paHee U nNpeAcTaB-
NeHHbIX B AoKyMeHTax ISO n CENELEC. B oTpac/ieBbIX JOKyMeHTax 1 B CTaHAapTax Ha NpoAyKLUMIO MOTYT MPUMEHATL-
cA Apyrve KnaccmukauoHHbIe 3HaYeHNs, He BCerga CBsi3aHHble C TpeboBaHNsaMMN ob6ecneyeHns a/1eKTpoCTaTUyecKomn
nckpobesonacHocTh. Hanpumep, B ISO 8031, oTHOCALWEMCA K NPOBOAALMM LLIaHraM /19 NPOMbILL/IEHHOCTU U K pac-
ceunBaroLLMM aHTUCTAaTUYECKUM LUaHraM A1 aBTOMOGW/IbHOTO TpaHcnopTa.

Kputepumn K 060/104Kam paccuuTaHbl Ha NpefoTBpalleHne 3apsHkKeHnus npu TpnboasekTpusaymm m uc-
KtoYaloT Heo6Xx0AMMOCTb B MpoLecce aKcnayartaynm obecneymBatb yTeuky 3apsifjoB C TOro, 4YTO HaxoguTcsa
nos 060/104KOA.

OTHOCUTeNbHasA BNaXHOCTb Bo3dyxa 50 % npumeHsnacb B NpOLWJIOM, KOrga He 6b1/10 060py0BaHusA
co3fjaHuA 3agaHHOro knumarta. Mpu 3ToM co3fjaBasiaCb BO3MOXHOCTb OWWNGKM B yuwep6 obecneveHns 6es-
onacHOCTM. 3TOT NoAxXoA Ternepb He MpakTukyeTca. MHdopmaunsa o BennvnHax, uamepeHHbixX npu 50 %-Hoii
RH, naHa B psfje JOKYMEHTOB TOJIbKO UCK/TIOUUTENIbHO AJ15 W1aHros. OHM MOTYT YYUTbIBATbCA TO/IbKO, eCnun
COOTBETCTBYHOLME KIUMATUYECKME YCNOBUSA U3MEPEHU He MOryT 6biTb o6ecrneyeHbl. NOCKO/IbKY Ha3ekKTpu-
30BaHHOCTb MaTepunanos Bblwe npu 20 %-Hon RH. yem npu 30 %-Holi RH. B HacToslee BpemMa n3MepeHus
nposoAAT npu (25 £ 5) % RH. i3mepeHnsa Bcerga cnegyeT NpoBOAUTL NPU BO3MOXHO HanMMeHblleli OTHOCK-
TeNlbHOI BNaXHOCTM BO3gyXa.

Ans Heo4HOPOAHBIX MaTepuasnoB nNnapameTpbl CBOWCTB cnefyeT NpeAcTaBnATb YCPeAHEHHbIMU 3Haue-
HUAMW. Bblpaxallwmnmm, npexae BCero, NOPAAOK UX Be/IMUYMHBLI, eCn Apyrue TpeboBaHUSA He OTPaxeHbl B
COOTBETCTBYHOLEM CTaHAapTe Ha MeTo/[ UCNbITaHuA. 1A TakKnx matepuanos Mpu U3MepeHUsax pas/inyHbIMn
MeToAamMun MOryT 6bITb NOMyYEHbl Pa3/inyHble 3HAYEHUS YAe/IbHOr0 06 bEMHOIo CONPOTUB/IEHUS.

[nsa ogexabl BMeCTO Takoli XxapakTepUCTMKKN, Kak CONPOTUB/IEHNE «TOYKA-TOYKa», CNOCOGHOCTb ee K OT-
BOJY 3apsAf0B CTaTU4YeCKOro ajieKTpuyecTBa MOXeT onpeaensiTbCA Mo TeMny yTeyku 3apsgos (cm. EN 1149-3
n EN 1149-5).

ONeKTPON30NALNOHHbIE TBEPble MaTepnasibl 06bIYHO BCTPEYAOTCA B pasHOoobpasHbIiX hopmax, BKIIO-
yas Tpy6bl, KOHTEHepPbI, SINCTbI, MOKPbITUA N NeHTbl. [pUMeHeHne 31eKTPON30NALNOHHbIX TBEPAbLIX MaTepu-
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anoe B OMacHbIX 30HaxX MOXeT NopoxXAaTb pa3Hoobpa3Hble ONacHble NMPOSAB/IEHNA CTaTUYECKOro afieKTpuye-
cTBa. B 0CO6EeHHOCTN.

a) Takmo maTtepuanbl MOTyT M30/MpoBaTb OT 3eM/IM 3/1EKTPONPOBOASALLNE NpeaMeTbl, YUTO cnocobcTByeT
NX 3apPsHKEHNI0 A0 BbICOKOrO MOTeHLMana n BO3HUKHOBEHUIO NCKPOBbIX pa3psaaos (cm. A.3.2);

b) 3apaAbl Ha MNOBEPXHOCTW MaTepuasa MOryT MpUBECTU K BO3HUKHOBEHWUID KUCTEBbIX pa3panos
(cm. A.3.4);

C) KOM6MHaLNA NPOBOAAWMNX U U30INPYIOWNX MaTepuanos B ycsioBMAX (CM. 12.3) NOBbIWEHHOWN 3nek-
Tpusauun (Hanpumep, NpyY NHEBMOTPAHCNOPTE WY pachbiZIeHUN) MOXET NPUBOANTL K BO3HUKHOBEHWUIO CKOJ/b3-
AWMNX NCKPOBbIX pa3psaaos (cm. A.3.5).

Mepbl NO NpeaynpexaeHnNto 3TUX ONacHbIX NPOSAB/IEHN cM. B 6.2, 6.3 1 6.4,

Mpy NpUMeEHeHUN N30NUPYIOLWNX MaTepmnanoB Heob6XxoAMMa OLeHKa pucka W BbisiBNieHWe N6biX Npo-
L,eccoB U MeCT HeENOCPeACTBEHHONW 3N1eKTpM3aumn Uan afnekTpmnsaunm no MHAYKUMn.

6.2 3ameHa U30NUPYIOLWNUX MaTepuasoB NPOBOAAWNMN UIN paccenBaWwWmnmm

6.2.1 O6wme NONOXeEHNA

B onacHbIX 30HaxX 0ObIYHO CTPEMATCA MaKCMMa/lbHO OFPaHNYUTb MPUMEHEHME U30/TUPYIOLMX MaTepu-
anoB. 9TO MOXeT 6blTb AOCTUTHYTO, MpeXxAie BCEro, NPUMEHeHWEM MPOBOASALWMNX MaTepuanoB (Hanpumep,
MeTas/ioB), a Takxke APYrux matepuasnos, KOTOpble 06bIYHO GbINIM M3BECTHbI Kak M3oaupylowmne (Hanpumep,
pe3nHbl MW nnacTMacchbl), a Tenepb NOSBUINCH B BUAe PasHOBUAHOCTEN, knaccuduumpyemMblx Kak NpoBO-
AAuwne unn paccempawowme (cm. Tabnuyy 1). Takoe yBesimyeHne npoBoAMMOCTM O6bIYHO gocTuraetcsa nm6o
no6aBneHNneM B MX COCTaB NPOBOASILLUX KOMMOHEHTOB (HanpuMep, razoBoii caxu), Ui npuMeHeHnem obpa-
60TKN NOBEPXHOCTEel FMrpoOCKONMYECKUMU areHTaMmu, noraowarmwmnumm Braary m3 sosgyxa. PaspaboTtaHbl npo-
BOASLME NOMMMEPDI, TAMUHATbLI C NPOBOASAWMMY 3/IEMEHTAMU U MeTaNl/In3MpoBaHHble NJIeHKN, o6ecnevynBa-
lolWmMe yTeuKy 3apsijoB CTaTUYECKOro 3/1IeKTpruyecTBa.

BaxHoO, 4uTObObI TakMe MpoBOAAWME MU paccenBallme Marepuanbl OblsIn 6bl MOCTOAHHO HafeXHo 3a-
3eM/1eHbl corniacHo pasgeny 13. Kpome Toro, 4tob6bl caenatb U3OMSALNOHHBIA MaTepuan He 3apshKallwmmcs,
NPUMEHSIOT NPOBOASLIME UMM pacCenBarolme NOKPbITUA. TpU 3TOM BaXHO, UYTOGbI TakMe MOKPbITUS 6blan
Obl AO/MKHBIM 06pa3oM 3a3emsieHbl U YTOObl UX A0/TOBEYHOCTb U MPUTOAHOCTb A8 MPUMEHEHUS B ONacHbIX
30Hax (0cob6eHHO B 30Hax ksiaccoB 0 u 1) nogTBepxaanach 6bl B yCTaHOB/IEHHOM NOPsSiAKe C y4eTOM CBOWCTB
obGpauiatoLeiica B3pbIBOONACHO cpeabl.

Kpome TOro BaXHO y4yecTb, YTO BBeAeHUe B BbICOKOW Mponopuun Ao6aBOK, TakMX, Kak rasoBas caxa,
MOXeT yXyAlWunTb cBolicTBa MaTepuana (nNpexsae BCEro XMMUYECKYD CTOMWKOCTb M MPOYHOCTHbIE CBOWCTBA),
UTO MOXEeT cAenaTb B HEKOTOPbIX C/yvasax Takme matepuasnbl HEMPUTOAHbIMU K MPUMEHEHUID. ITOTO0 MOXHO
n3bexartb NyTemMm NpMMeHeHNs COH6CTBEHHO MPOBOAALWMX NONMMEPOB B Ka4eCTBe NMPOBOAAWMNX UHTPEANEHTOB
(KOMNOHEHTOB) UMIX NOKPbLITUIA. MPY 3TOM BaXHO rapaHTUpOBaThb JOCTATOYHO BbICOKME KOHLEHTpauum pacce-
nBarLWmnx A06aBOK U UX OAHOPOAHOE pacnpeaeneHue.

NMpuMeyaHne — HEBO3MOXHO YCTaHOBUTL SIB/SIETCS NI MaTeEpPUas 3/1EKTPONPOBOASALLMM AN PAaCCENBAOLWMM
no ero UBeTy. HW B KOeM crlyyae He cuuTaliTe, YTO BCE YepHble MOMMEPbI ABMSIOTCA paccenBatowyMn. CoBpeMeHHble
3/1EKTPONPOBOASILLME UM PacCCEMBAtOLLME MaTEPUAsIbI MOTYT GbIThb 1060r0 LBeTA.

TKaHu, Hanpumep, TKaHb ANA GUALTPOB, MOXeT 6biTb cAenaHa pacceusaloleii Npu BBeAEHUN B Hee
HUTe N3 HepxaBelLeln cTann uan n3 Apyrnx NpoBoAALLMX NN paccenBalroWwmnx BOSIOKOH. MNpn aTom cnegyet
no3aboTUTbCS O TOM, YTOGbI rapaHTUPOBaTb, YTO B pe3y/ibTaTe MbITbSl UM MexaHU4Yeckux BO3AelCTBUIA non-
Hasa NpPoOBOAMMOCTb TKaHW He Hapylunnacb, U 4To6bl He 06pa3oBasoCb M30/IMPOBAaHHbIX YY4acTKOB U3 NPOBO-
OAWNX BOSTOKOH.

6.2.2 PaccenBallumne TBepable matepuansl

TBepAblii Matepuan cunTaeTcs paccemBalolWUM, eC/In ero NOBEPXHOCTHOe CONpOTUB/EHNe, yaellbHOe
NMOBEPXHOCTHOE CONPOTUB/IEHNE UMK yAe/IbHOe 06beMHOe CONPOTMB/IEHNE COOTBETCTBYIOT KpUTEpPUAM, nNpea-
cTaBJ/IeHHbIM B 6.1.

B obuiem cnyyae, ecnin paccenBalole matepnanbl CoefMHeHbI C 3eM/eli, To cornacHo pasgeny 13. Hu-
Kakue AOMNO/HUTENbHbIE Mepbl 3aWnTbl He TpebytoTcsa. O4HAaKO, NPU BbICOKOIM CKOPOCTW pa3fesieHns B3auMHO
3/1eKTPU3YHOLWMXCA NOBEPXHOCTel (HanpuMmep, KOHBelipHble NIeEHTbl U peMeHHble TpaHCMUccum, cm. 6.4) Moryt
notpe6oBaTbcs 60/1ee HU3KMEe CONPOTUB/IEHNS U yAe/lbHble CONPOTUB/IEHUS.

MpumeuvaHune 1— 115 MaTeprasnios C yae/bHbIMY CONPOTUBIEHUSIMMI, NPUBIVKAIOWMMUCS K BEPXHEl rpaHuLe
KMIACCUIUKALIMOHHOIO Anana3oHa, /15t paccevBatoLyx MaTepUasios, 6yayT HaK/aAbIBaTbCS CYLLECTBEHHbIE OrPpaHYeHus
Ha BO3MOXHY!O reoMeTpHIO M/I0LWaAM CONPUKOCHOBEHNS C 3a3eMJISIIOLLIMM YCTPOWCTBOM, HEO6X0AMMOl A1s o6ecredyeHuns
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COOTBETCTBUSI Tpe6oBaHUsIM pa3gena 13. Hanpumep, AMHHbIE TPYObl MY TOHKME HUTK He ByAyT OTBeYaTh Tpe6oBaHNAM
3a3eM/IeHns, ecv NaoLaib UX KOHTAKTHOTO 3a3eM/ISHOLLEro COeAVHEHUSI He CTaHeT AOCTaTOYHO GOJbLUON.

B HEKOTOPbIX C/ly4asix, 0CO6EHHO Mpu 06paLLeHN I C NIACTMACCOBbLIMM NJIEHKAMU UMW INCTAMU, NPUMEHS-
10T MaTepuansl ¢ fo6aBKamun, a6CcopbupyoLW UMK Body U3 BO34yXa U YBAAXHSAIOWMMN NOBEPXHOCTb. Takum 06-
pasoM. yBesmumMBaeTca UX NOBEPXHOCTHAs NPOBOAMMOCTbL. CrieyeT y4ecTb OCOGEHHOCTU NPUMEHEHUS TaKnX
MaTeprasoB BYC/MOBUAX HU3KOW OTHOCUTENIbHOM B/IXHOCTU BO34yXxa. MNpu 3ToM (06bIYHO NPU BNAXHOCTU MeHee
30 %) Takve mMaTepuasibl CTAHOBSTCS U30AMUPYIOLWMMK U HaKaNIMBaloLWUMMN 3apsifibl CTATUUYECKOro 3NeKTpu-
yecTBa.

K TOMy Xe. fo/KHa 6bITb YBEPEHHOCTb B TOM. YTO pacCcenBaloLye NoKPbITUSI HE CMbITbl, HE CTEPTbl U He
yTpaTunm apeKTMBHOCTbL CO BpemeHeM. C Apyroii CTOPOHbI, Takoe MoKpbiTUe 3P PEKTUBHO, KaK BpEMeHHas
Mepa CHWXeHUs Hakan/MBalLlWMXca 3apsA0B CTAaTUYECKOTO 3/1eKTpuYecTBa.

PaccevBalouine areHTbl, NPUMEHSIEMbIE MPY YNAaKOBKE, AO/KHbI 6bITb COBMECTVMMbI C NpoAayKunei. A6-
cop6uma paccevBaloLNX areHTOB NPoAyKLMeil, C KOTOPO OHa HaXOA4MTCS B KOHTAKTe, MOXeT Bbl3BaTb 3arps3-
HeHVe MPOAYKLMMN 1/ UM NOTEPIO paccenBaloWnX CBOMCTB YNakoBKU.

MpumeyaHne 2 — Ha pblHKE €CTb HOBble pacceuBalollye A06aBKW, KOTOpble YBENMUMBAKOT yaerlbHOe 06b-
€MHOE COMpPOTUB/IEHVE N MO3TOMY MEHEe YyBCTBUTE/IbHbI K BMIXKHOCTW, HO Takke MoABEPKEHbI CTAPEHWIO, KaK 1 Apyrue
[06aBKN.

NMpumedyaHue 3 — CoMNpoOTUB/MEHME paccerBaloLMX MaTeprasioB U3 BY/IKaHU3MPOBaHHON pe3nHbl, copepa-
Lieil YepHYto Caxy, BOo3pacTaeT Npu MOHWKEeHUN TeMnepaTypbl. Takve matepuasbl, Hanpumep, MoryT BbITb paccenBatoLLu-
Mn (-100 MOM) npu 20 C. HO cTaHOBATCA usonupyrowmmm (-10 TOm) npn 0 C.

6.2.3 3a3emsieHNe NMPOBOAALWNX U U3ONUPYIOLWNX OOBEKTOB

Bce meTtannuuyeckue un gpyrue nposoasiine uan paccemsarlme marepmanbl 4OMKHbI ObITb 3KBUMNOTEH-
uManbHbl (3a3eM/ieHbl UK COeANHEHbI NepeMblyKamMmn 1 3a3eMJ/ieHbl) coriacHo pasgeny 13 3a UCK/IHOYEHMEM
06BHeKTOB C OYEHb HE3HAUYNTENIbHON eMKOCTbI0. EMKOCTb M30/1MPOBaHHbIX AeTasieil 3aBUCUT OT UX pasMepos,
OKpYyXallLlmnx MmaTepnanoB U OT PaCCTOAHMA A0 APYTNX NPOBOAHUKOB N MOXET U3MEHATLCA B 3aBUCMMOCTMN OT
3aflaHHbIX UAW CrlyYaiHblX YCNOBUiA. MakcumMmanbHble 4ONYCTUMble 3HAYEHUA eMKOCTU N30/INPOBaHHbIX AeTa-
nei 3aBUCAT OT 3aXWUraemoCcTu ra3os, NapoB W Nblfeil. COOTBETCTBYOLWEN NpeAcTaBUTeIbHbIM rasam rpynn |.
HA. IIB n HC (IEC 60079-20-1, cm. D.3) nnu nbinu rpynnel 1l (IEC 60079-0), n oT Knaccugukaunmm onacHbIx
30H (IEC 60079-10-1 u IEC 60079-10-2, cm. D.2), kak nokasaHo B Tabnuue 2. MNpun 3TOM NpUHUMaeTCa BO
BHUMaHue cnegytoulee:

a) HeT Heo6xoAMMOCTN 3a3eMNATb EMKOCTU MeHee 3 N®P. eCnn NX 3apsaf He MOXeT A4OCTUYb OMacHOro
noTeHumnana n ecin eMKOCTU He HaxoAsATca B 30He knacca 0. onacHOCTb KOTOpPOl o6ycnosseHa razamu unm
napamu noarpynnel MC.

b) B 30He kfiacca 1, B KOTOPOW rasbl 1 Napbl OTHOCATCA K nogrpynne WA. n B 30Hax knaccoB 20 1 21 mak-
cumManbHoe foNyCcTMMOe 3HavyeHue N30IMPOBaAHHOW €MKOCTU MOXeT 6biTb YBeIM4YeHo Ao 6 nd. ecnm oTcyT-
CTBYIOT MPOLLECCHI €€ BbICOKOIO 3apsiXeHus.

c) B 30Hax knaccoB 20, 21 1 22 v gns rpynnbl | 4ONyCTMMOe 3Ha4YeHne N30/IMPOBaHHOM EMKOCTU MOXeT
6bITb yBENM4YeHo A0 10 nd. ecnm OTCYTCTBYIOT NPOLECChl €€ BbICOKOIO 3apshXeHHUS unun o6paltatoTcsa TO/IbKO
NbIN C MUHUMAaNbHO 3Hepruen 3axuraHna 6onee 10 mAx.

OrpaHun4yeHuns, ykasaHHble B Tabsinue 2, He ABNAKOTCA abCOMIOTHO NpeAoTBpallaloWMMN 3axuratouime
paspsagbl, HO OHWN TO/IbKO o6ecneynBaldT UX 06bIYHO AOMYCTUMBIV YPOBEHb.

CunTaeTCs, YTO pyYHble yCTPO/CTBa U PYYHON MHCTPYMEHT 3a3eMJsieH vyepe3 nonb3oBartens. B niob6om
cnyyae npu paboTe B ONacHbIX 30Hax MNOJib30BaTeslb AO/IXKEH YAOCTOBEPUTbLCA B TOM. 4YTO MpUMeHsAeMoe
yCTPOICTBO 3a3eM/IeHO.

Jlloan ABAsOTCA NPOBOAAWMMMN M 061a[al0T 3HAUYNTENBbHO eMKOCTbI0, 06ecneynBaroeli BO3MOXHOCTb
BO3HMKHOBEHMA 3axurawouwmx paspagos. CregosartesibHO, Npu paboTe B OMacCHbIX 30HAaX OHU [O/IXHbI ObITb
3a3eM/ieHbl B COOTBETCTBUMN C TpeboBaHMaMMK 11 nepef BXOA4OM B OonacHble 30Hbl knaccos 0. 1, 20. 21 waun
ANna rpynnel 1.

EmkocTn cnegnyet nsmepatb cornacHo IEC 60079-0. 26.15.

MpumevyaHne — HameyeHO NepecmMoTPETbL 3TOT METOA U nepemMecTuUTb ero B IEC 60079-32-2.
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Tabnunua 2 — MakcyMa/ibHble AONYCTUMbIE 3HAYEHUSI N30/IMPOBAHHO EMKOCTY B OMAaCHbIX 30HaX

Cpyn- Moa|pynna Mogrpynna Moarpynna Fpynna fononHurens*
na | VA vB 10 n MbIB yC10BUS
3oHa knacca 0 10 pF 3n® 3n® M3onmpoBaH- OTCcyTCTBY-
Hble NpoBoAA- 0T npouec-
e o6beKTbl Cbl BbICOKOro
VCK/THOYEHbI 3apsKeHns
30Ha knacca 1 6 n® 3n® 3n® —
30Ha knacca 2 He orpaHunynBaeTcs, ecnu B npoueccax

3/1eKTpr3aumn He BO3HMKAOT OnacHble

NnoTeHUManbl B HOPMasIbHbIX YCOBUSX —
(PYHKLIMOHNPOBaHWS, BK/IIOYAIOWMX Te-

Kyllee 06CyXmBaHue 1 3a4nCTKy

30HbI K1accos 20.21 . 6 nd

M33 < 10 mx - -

30HbI K1accos 20.21 ) o . 10 n®

M33 > 10 mx

30Ha kiacca 22 He orpaHuumnBaeTcs,

ec/in B npoueccax 3siek-
TpU3auMnm He BO3HMKAIOT
onacHble noTeHuuasbl
B HOPMa/ibHbIX YC/OBU-
AX  (PYHKLMOHUPOBAHWS,
BK/TIOHAIOLLMX TEKyllee 06-
CNyXXMBaHWe 1 3a4nCTKy

MpumeyaHnne 1— Knaccudumkaumio B3pbIBOOMACHbLIX ra3o- NapoBO3/yLUHbIX CMecel Ha ocHoBe 6Ge3onac-
HOro MakCMMa/IbHOro aKcnepuMeHTasibHOro 3asopa (6AM3 nam MESG) nnm muHuManbHoro Toka 3axuradus (MIC), B
KOTOpPbIX AOMYyCKaeTcs NpMMeHeHne obopyaoBaHus, cMm. B IEC 60079-20-1. NMogpobHee cm. B NpunioxeHnsax C.6 n D.3.

MpumeyaHne 2— dnekTpmUsauus TPEHNEM NPU PYUHbIX OMNepaLmaX He CUMTaeTCs MPOLEeCcCoM, NPUBOAALLNM
K BbICOKOMY 3apshKeHWIo.

HeT Heo6xo4MMOCTM B 3a3eMJ/IeHUN paccenBalolWX MaTepnasioB C NOBEPXHOCTHbIM COMPOTUB/IEHNEM
cBbilwe 10 FTOM. Mpu NO6bLIX COMHEHNAX HEOH6XOAMMbI 4ONO/THUTE NbHbIE NCMbITAHNA, NOATBEPXAaloLWwmne anek-
TpocTaTnyeckyt 6e30MacHOCTb He3a3eM/IeHHbIX 06 BbEKTOB (CM., Hanpumep. 6.3.9).

6.3 Tpeb6oBaHWsA 6e30MacHOCTM NPV NPUMEHEHUMN TBEPAbIX U30/INPYOLWMX MaTepmanos

6.3.1 O6wune nonoxeHus

OrpaHMYeHns NPUMEHEHNS N30INPYIOLWNX MaTeprasioB B ONacHbIX 30HaX, kKnaccuduumpyembix cornac-
Ho IEC 60079-10-1 n IEC 60079-10-2.

a) B 30He knacca 0 nsonupytouime TBepable matepmasbl MOTyT NPUMEHATBLCSA, TOMIbKO KOrga B npoueccax
3NeKTpM3aunm He BO3HUKAOT ONacHble NOTeHUManbl HU B HOPMasibHbIX YC/I0BUAX (BKAKOYaa Tekyuiee o6cny-
XMBaHWe 1 3a4MCTKY), HM B C/yyasx pefkux cboes;

b) B 30He knacca 1 nsonupytoume TBepable matepuasibl MOTyT NPUMEHATBHCSA, TO/IBKO KOrga B npoueccax
3NeKTpM3aunm He BO3HUKAKOT ONacHble NoTeHumanbl HU B HOPMasibHbIX YC/I0BUAX (BKAKOYaa Tekyliee o6cny-
XMBaHWe 1 3a4MCTKY), HM B C/lyYasix BEPOSAITHbIX C60€eB;

C) B 30He kjacca 2. v3onupyluwmue TBepAble Marepuasibl MOTyT MPUMEHATBCHA, TOMIbKO KOrga B Mpo-
Leccax 3fieKTpm3aumm He BO3HWKAKT ONacHble MoTeHuManbl B HOPMaJibHbIX YC/10BUAX (DYHKLMOHUPOBAHUS,
BK/1IOYAOLWMX TeKyLee 06CNyXnBaHNe N 3a4MUCTKY;

d) B 30Hax knaccos 20. 21 1 22 fOMKHbI YUNTbIBAaTbCA NCKPOBbIE, KNCTEBbIE, KOHYCHbIE U CKO/b3sAlne
MCcKpoBble pa3psabl (cMm. A.3). OgHaKo, NPakTUUYECKUIA ONbIT, 9KCNEPUMEHTa/IbHbIE faHHble N OTCYTCTBUE UHLN-
LEHTOB YKa3blBalT Ha TO, YTO KUCTEBbIE pa3psfbl He 3aXuralT Nbl1eBO34YyLWHbIE CMECU B OTCYTCTBUN Kakoro
nn6o roptoyero rasa.

NMpumMmeyaHune 1— Mpu YNCTKE WM CTUPKE OAEXAbI U3 CUHTETUYECKOWN TKaHW MOTYT NPOSIBMISITLCS 3/1EKTPOCTa-
TUYeckue 3apsifbl, AOCTATOUHbIE /15 TOro, YTOGbl MOT NMPOU30IATY paspsif, 3axXuraloWmii Nnapbl pacTBopuTeneii. Kak npasu-
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/10. HA3MEKTPU30BaHHOE™ BO3PACTaeT Mo Mepe YBE/IMUYEHNSI CKOPOCTM U UHTEHCYBHOCTM NPOU3BOACTBEHHOIO MPOLECCa.
CaM ouuLaemblii UM NPOTUPaEMbIii MaTepran Takke, eCii OH U30MIMPOBaH, MOXET HAKOMWUTb 3apsAf, AOCTaTOUHbIN ANs
3aKUraHus. [ CHUXEHUs 3N1eKTpU3yemMoe™, 0CO6eHHO NPU MPUMEHEHVMN 4151 OYUCTKN U CMbIBKM FTOPHOUUX U30/TUPYHOLLINX
pacTBopuTesieil, MoryT NoTpe6oBaTbCs BK/KOYEHUs], [06aBKM UM COCTaB, NPUAAIOLMNI X/IONKOBOM WU CUHTETUYECKO
TKaHV CBOIACTBA pacCevBaloLLero marepmana.

NMpumeyaHune 2 — Mpu o6paLleHn C N3OMPYIOWVMN MaTepuanamm Ha BO3MOXHYIO OMacHOCTb 3aXUraHus
MOryT BAVSITb MX 3arpsisHeHus (Hanpyumep, cMaska Wi Bnara).

NMpumeyaHue 3— MpoBoasLive TBepAbIE NPeAMETbI, MaTEPUASIbI, UV XMUAKOCTU MOTYT 0Ka3aTbCsi 3aPsHKEHHbI-
MW 371EKTPOMNOBOASALLMMUN OCTPOBKAMMN Ha HA3MEKTPU3OBAHHOM N30NMPYIOLLE NOBEPXHOCTU.

Kpome TOro, 4tobbl npefoTBpatuTb BOCMaMeHsAOWMe pa3psafbl BO BCeX OMacHbIX 30Hax, rge ncnosb-
30BaHMe M30/INPYIOLNX TBEPAbIX MaTepuanos Hen3bexHo, creayeTt cobnogarte TpeboBaHUA noapasfesios ot
6.3.2 [0 6.3.4. Mepbl, yKaszaHHble B MyHKTax oT 6.3.2 A0 6.3.4. KacalTCcA nNpefoTBpaleHna BoCn/1aMeHsaoWwmnx
KNCTEBbIX pa3pafos. PekomeHpaummn, AaHHble B 6.3.4, KacaloTCA TakXe CKOJIb3SALWMX UCKPOBbIX pa3psaaoB.

6.3.2 OrpaHu4yeHMsa pa3MOpPOB 3/1IeKTPU3yeMbIX N30NNPYIOLWNX NOBEPXHOCTE

Tam. rge Heo6xo4MMO NPUMeEHEeHNEe 3N1eKTPU3YEMOro N3oNPYOLEero Matepmana B onacHol 30He, Mak-
CUMasnbHbIN 4ONYCTUMbIA pasmep M3onupytoleli NOBEPXHOCTU 3aBUCUT, Kak Noka3aHo B Tabnuue 3, oT 3axu-
raeMocTu rasoB u napos rpynnbl |. nogrpynn MA. IIB n HC (IEC 60079-20-1) wnu nbineli rpynnel Il n knacca
onacHow 30Hbl (IEC 60079-10-1 n IEC 60079-10-2) c y4eTOM C/eAylOLEro:

a) ANs NMCTOBbLIX MaTepuanoB naowagb onpegenseTcs naowafbio nogBepralwolieiics anekTpusayum
(3apsixaemolii) NnoBepxHOCTH;

b) ANS NCKPUBEHHBIX 06bEKTOB UM 06BEKTOB NPON3BO/IbHON (hOPMbI NoWaab onpegenseTcsa Makcu-
MasibHOW niowanblo NPoeKuun;

C) ANA ANNHHBIX Y3KMX MaTepuanoB, Taknx kak ka6esnun, B 060704Kkax uan Tpy6bl, MakCMMabHbli pas-
Mep onpejesieH NonepeyvyHbIM U3MepeHnem (TO ecTb AMamMeTpoM TpyObl UM HapyXHOW 060/104KN Kabens);
XOTS, KOrga ecTb HamoTKa Uiy Kopoba, To cnefyeT yunTbiBaTb MMEHHO UX pa3Mepbl;

d) ewe MeHbLWMe AMamMeTpbl MOryT Tpeb6oBaTbCA ANA Y3KUX TPy MK TPpyOOK, MO KOTOPbIM TEKYT XUJKO-
CTV WM NOPOLLKWN;

e) anekTpnyeckne Kabenm NMPUMeHAITCA 06bIYHO BO BCeX 30Hax. Cm. IEC 60079-14. OyeHb TONCTble
nsonupytouime cnomn kabenei cnegyeT UCnbITbiBaTb 3KCNepMMeHTanbHO, Hanpumep, no IEC 60079-0:2007,
26.14.

MpunmeyvaHne — lMpegycMOTPEH NepecMoTp 3TOro MeToAa 1 3ameHa ero metogom B IEC 60079-32-2.

BaXHO, 4TO6blI MakCUMasbHble pa3mMepbl Nowageii HENPOBOAAWNX TBEPAbIX MaTePManoB, NPUMeEHSse-
MbIX B OMACHbIX 30HaX He NpeBbIWany 3Ha4YeHuni, NpefycMoTPEHHbIX B Tabnnue 3 4151 COOTBETCTBYIOLUX 30H.
B KOTOPbIX OHW MPUMEHSIOTCS, €CNN TO/IbKO He MOKa3aHOo 3KCMNEePMMEHTasNIbHO, YTO HET UX OMAaCHOW 3/1eKTpu-
3aumu (cMm. 6.3.9) UM UYTO HET TakMX NEPUOAOB, KOrga MOru Gbl MPOABAATLCA Kakne M60 MeXaHU3Mbl 3/1eK-
Tpusauuu. TakuM NPpUMEPOM MOTYT 6bITb HAAMUCK UMK CBeTSWMECS NaHeNun, KOTopble HUKAKOW 3neKTpusanmm
He mogBepraloTcsi. B 3ToM c/lyyae f0OCTaTOYHO NpeaynpexAeHns «YUCcTUTb TONTbKO BNIaXHOW TKaHblo» 1 npu
y60pKe He AonycKaTb 3/IeKTpr3aLmu.

Ta6nuuya 3 — OrpaHUYeHUs1 pasMepoB NOBEPXHOCTEW N30NMPYIOLWMX TBEPABIX MaTeprasioB B OMAaCHbIX 30HaX

pynna 1 Moaoynna VA Moarpynna VB Moarpynna Nc Mpynna il
Krniacc Makc. Maxc. Maxkc. Makc. Makc. Makc. Makc. Maxc. Maxc. Makc
SOl pnoupas umMpHA MIOWRAL  UMPMHA  nnowaas  wwpuwa  MVIOWRAL  LMPUHA  MIOWRdL  LMPUHA
(Mm2) <MV (Mm2) (vim) (Mm2) (mm) (Mm2) (vm) (MM2) Invv|
0 10000 30 5000 3 2500 3 400 1 — —
1 10000 30 10000 30 2000 20 — —
20
o HeT orpaHuuennst  HeT orpaHuueHuss  HeT orpaHuueHus
s (Hoem. 6.3.1) (Hocm. 6.3.1) (Ho cMm. 6.3.1) - -
20
21 HeT orpaHunyeHus
- - - - - (Hoewm. 6.3.1)
22
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OkoHuyaHue Tabnuubl 3

MpumeyaHne 1— KpuTepuii LWMPWHBLI MPUMEHSIIOT K TOHKUM TPy6GKam, K 060/104Kam Kabesneii 1 K ApyruM nso-
NIMPYIOLLMM MaTepranam ¢ Masiol LUMPUHOM UK C MasibIM UaMEeTPOM.

NMpumeyaHune 2 — Ob6opyaoBaHVe, N3roTOB/IEHHOE A/1A NOArpynbI [IB npurogHo Ans npumeHeHns Kak 060-
pyaoBaHue ana noarpynnbl HA. TOUHO Tak e 060pyAoBaHve, U3rotoBsieHHoe A471a noAarpynnel MC npurogHo Ans npu-
MeHeHUs! Kak 06opyaoBaHue asia noarpynn VAwnwm IIB.

NMpumeyaHune 3 — Knaccudmkaumio Ha ocHoBe 6€30MacHOro0 MakCMMa/lbHOrO 3KCNeprMeHTa/IbHOro 3a3opa
VM MUHUMaUTbHOTO ToKa 3axuranusa (63AM3 unm MESG), B COOTBETCTBMM C KOTOPOIi yCTaHaB/IMBalOTCA TpeboBaHNs K
o6opyaoBaHuto, cM. B IEC 60079-20-1. MogpobHee cM. B npunoxeHusax C.6 n D.3.

MpumeuyaHune 4 — OrpaHuyeHus, ykasaHHble B Tabnuue 3. He SIBNAOTCA aBCO/MIOTHO NPefOTBPaLLAOLLVIMU
3aKMratoLme paspsigbl, HO OHM TOSILKO 06ECMeUMBalOT UX 06bIMHO AOMYCTUMbIV YPOBEHD.

MpumeyaHune 5— lMpy OTCYTCTBUM FOPHOYUX FA30B 1 NAPOB Mbl/1EBO3AYLLUHbIE CMECU HE MOTYT ObIThb 3aXOKEHbI
KUCTEBbIMM pa3psgammn ¢ N30/MpYHOLLMX NOBEPXHOCTel (CM. npunoxeHve A.3.4). OgHako npu 6051ee NHTEHCKBHBIX MPo-
Leccax anekTpusauum, no cpaBHEHWIO C aN1eKTpu3aLnein TpeHnem npy pyyHbIX onepawmsx, BO3MOXHO B onpeaeneHHbIX
06CTOATENNLCTBAX BO3HMKHOBEHME 3aXKMTaloLLMX CKOMb3SALLMX UCKPOBbIX paspsaos (CMm. 6.3.4.2).

6.3.3 3a3zem/ieHHble MeTaN/iInyeckme nepnumeTpbl

MpeAenbHble 3HaYeHMA NaoWaan NOBEPXHOCTU, NpeAcTaB/ieHHble B Tabauue 3. MOryT 6bITb YBe/INYEHbI
B 4 pasa npu Hainuuu 3a3eM/IEHHOro nepumeTpa, B TOM 4YuUCNe B C/yvyae NPUMEHEHUS CeTKM C Tpebyemoii
sueiikoli nnn meTtannnyeckoii pamku. Kpome Toro:

a) uTo6bl NpeaoTBPaTUThL KUCTEBbIE pa3psabl, TOAWMHA CNOA Haj KOHTYPOM AOJ/KHA 6blTb OrpaHuyeHa
3HayeHuAMMN, npeacTaB/ieHHbIMU B 6.3.4.2:

b) Mepamun, nNpeAycMOTpeHHbIMK B 6.3.4.3, cnepyeT nNpefoTBpaTUTb BO3HUKHOBEHME CKOJIb3ALWMNX UC-
KPOBbIX pa3psfos;

c) ocoboe BHMMaHue cnefyeTt yAensaTb TOMY, 4TOObl 6bIIN UCKAIOYEHbI U BbISIB/IEHbI N30/INPOBaHHbIE
nposogsaline y3nbl UM y4acTKW, KOTOpble 60s1ee onacHbl, YeM MOBEPXHOCTU M30NMPYIOWMX MaTepunasos.

6.3.4 N3onunpyrowme NOKPbITUA Ha 3a3eM/IEHHOM MPoOBOASALLEM OCHOBaHUN

6.3.4.1 O6uwne NOMOXEHUNA

Cnon nnn NoKpbITUA M3 TBEPAbIX U30/NPYIOWMUX MatepmanoB Ha 3a3eM/IeHHbIX NPOBOAAWMNX NOBEPX-
HOCTAX (0COB6EHHO Ha MeTaNINYecKMX NOBEPXHOCTAX) MOTyT Npu onpeAesieHHbIX 06CToATeIbCTBAxX co3gaBaTb
YyC/I0BUA OJ1 BO3SHUKHOBEHUNSA KUCTEBbIX U / NI CKOMb3ALWMX UCKPOBbLIX paspaaos.

6.3.4.2 NpepoTBpaweHne KNCTEBbIX pa3psaaoB

YTO KacaeTcsa KMCTEBbIX pa3psfoB, TO NPaKTUYECKN ONbIT NOKa3biBaeT, YTO OHU BPSAL, /IN CNOCO6GHbI Bbl-
3BaTb 3aXuraHue, ecnn:

a) MCK/IoYeHbl NPOLLECChl BbICOKOTO 3/1EKTPOCTATUHYECKOro 3apsiXeHns (Hanpumep, nocneposaTefibHble
onepauuun pasrpysku v 3anosIHeHNA MeTasl/IM4eCcKoli eMKOCTU C U30/INPYIOWMM BHYTPEHHUM C/0eM); 1

b) TONWMHA C/10SA He NnpeBblWwaeT 2 MM B c/lyyae ra3os v napos rpynn |, MAu /IBn 0.2 MM B cnyyae rasos
1 napos rpynnbl HC. 4nA nbifei HeT orpaHWyYeHnin No TosWNHEe, ec/in TOSIbKO HEe NPoOUCXoauT obpa3oBaHus
CMIOWHbIX MOKPbITUI C BBICOKAM CONPOTMB/IEHMEM B Mpoueccax ux nosmmepusaunm uan peakumnini ¢ BOJOWN.

NMpumMeyaHune 1— SnekTpu3aums TPEHMEM NPU PyUHbIX OMEPaLMAX HE CUMTAETCS NMPOLIECCOM, NPUBOAALLNM K
BbICOKOMY 3apsKEHUIO.

NMpumMeyaHne 2 — YeM TOHbLUE NOKPbITVE, TEM MEHbLLE 3aXMratoLLlas CNOCOGHOCTb KUCTEBbIX PaspsiioB, BO3-
HUKaOLWMX MPU HaTMpaHWM NMOBEPXHOCTEN BPYUHYH, Y TEM GOJiblle 3aKMUrarLas CrnoCOGHOCTb CKOMBb3SLLMX UCKPOBbIX
paspsifoB B NPOLECCAX NEKTPU3ALMN, NPUBOAALLNX K BBICOKOMY 3aPSKEHMIO.

B aTuUX cniyyasx B OMacHbIX 30HaX HeT HEO6XO0AMMOCTU B cneunanbHbiX Mepax 3awnTtbl. OgHako, Ans
CbTOpCO,CI,ep)KaUJ.VIX nonnmMepoB pekoMeHAyeTCda 3KCnepuMeHTalbHas npoBepkKa 3/1eKTPU3yemMoCcTun corsacHo
IEC 60079-0:2007, 26.14.

NMpumeyaHne — MeTopa nepecmatpuBaeTcs n 6yaeT BktoveH B IEC 60079-32-2.

6.3.4.3 NpepoTBpal,eHNe CKOMb3ALWNX KACTEBLIX paspsaaos

Ckonb3silne KucTeBble paspsfbl C U30UPYIOWNX C/I0EB WU NOKPbITUI Ha NPOBOASALLMUX OCHOBaHUAX
BO3MOXHbI MPX 4acTO NMOBTOPSAIOLWMNXCA NpoLeccax, CoONPoBOXAaloWnXca afnekTpusaumneii. Ix npegoTepate-
HVMe AOCTUraeTcst O4HOW UM HECKONBKAUMU U3 HUXE NPUBEAEHHbIX Mep:

14



FOCT 31610.32-1—2015

a) NcknoyeHnemM TOHKMX M30/TNPYIOLWMX NOKPbITUIA Ha MeTannax uav gpyrux npoBoAsawWmnx marepuanax.
CKONb3slMe KUCTeBble pas3psAfbl BO3MOXHbI HAa TOHKUX MOKPbITUSAX; OHW MOTYyT 6biTb NpegoTBpalieHbl npu
TonwuHe 6onee 10 mwm;

b) CHMXeHNeM MOBEPXHOCTHOIO UaIN 06 bEMHOrO yAebHOro CONPOTUB/IEHNA. He N3BEeCTHO TOYHO, Kakune
3Ha4YeHUs Heo6XoAMMbI, YTO6bl NPefOTBPaTUTL BO3HUKHOBEHME CKOMb3SIWMX UCKPOBbIX pa3psagos, HO gocTa-
TOYHbI 3HAYeHUS, yKaszaHHble B Tabauue 1 A4Na paccemBalolWmx MaTepmanoB U CONPOTUBIEHNS YTeYKn MeHee
100 MOwm;

c) MprvMeHeHMEM MOKPbLITUA C HU3KOW 3/1EKTPUYECKO MPOYHOCTbLIO (C HanpshkeHnem Npo6osi ogHOPOA-
HbIX TBepAblX MaTepuasnoB MeHee 4 kB. B c/ilyyae TkaHbiXx MmaTepuanos 6 kB. cm. npunoxexune A.3.5). Mpob6oii
TakMX NOKPbITUI HAcTynaeT paHblue, YeM MOXeT BO3HUKHYTb CKONb3ALWMUIA NCKPOBOW pa3psag. dnekTpuyeckas
NPOYHOCTb A0J/HKHA n3mepsaTbca no IEC 60243-2 [10] B coveTtaHun c IEC 60243-1 [9] unmn IEC 60079-32-2;

d) VicknoyeHneM BbICOKOW anekTpusaLnm nam noBTOPSAIOLWMXCA NpoLeccoB (HanpumMep, anekTpusaumm B
yexsle BbICOKOBO/IbTHOrO KOPOHHOrO pa3psija Npu BbICOKOCKOPOCTHOW MpoOKayvke XWAKOCTU, NP MHEBMOTpPaH-
cnopTe CbINy4Ynx MmatepuasioB, NpY MexXaHN4YeCckOM TpaHCcnopTe BGymarn u naeHoK naacTtMacc).

MpumeyaHne 1— M3-3a NOPUCTOCTY C/ION KPACKN Ha BOAHOW OCHOBE WM Ha pacTBOpUTEsie 06bIYHO XapakTe-
PU3YIOTCS HU3KMM HampsXeHNEM NPOGOS, TaK YTO Ha HUX TPYAHO MOJYYUTb CKOMb3sILLMe UCKPOBbIE paspsiab.

n pumedyaHune 2 — Cnon I'IOKprTI/II7I M3 MOPOLLKOBbLIX KpacoK 06bIYHO VMMEIOT C/INLLKOM BbICOKOE HanpsbxkeHne
ﬂpOﬁOﬂ, YTO UCK/TKOYaeT BO3HMKHOBEHME Ha HUX CKO/Ib3AWNX UCKPOBbIX paspsaaos.

NMpumMmeyaHue 3 — TMoNVMEPHbIE MAEHKM NPU TPEHUM UM NPU CHATUM C NPOBOASALLMX WK U30/TUPYHOLLMX MO-
BEPXHOCTel MOryT CTaTb GUMONSIPHO 3apsKEHHbIMU (3apsKEHHbIMM PaBHbIMU M NMPOTMBOMO/IOXHBLIMU MO 3HAaKY 3apsaa-
MU Ha NPOTUBOMOJIOXHbLIX NMOBEPXHOCTAX). [pn 3TOM MOryT BO3HWUKATb KUCTEBbIE U AaXe VMHOrAa MCKPOBbIE CKOJb3siLLme

paspsgbl.

MpumeuyaHne 4 — Py4yHyo NPOTUPKY OObIYHO HE CUUTAOT NPOLIECCOM BbICOKOV 3/1eKTpU3auun.

6.3.5 MpoBoAAwWMNe NI paccenBarlwme NOKPbITUSA HA U3ONNPYIOLW KX MaTepuanax

Oco60e BHUMaHMe cneayeT yaensitb O4HOPOAHOCTM NPOBOAAWMX UM pacCenBatoLWmMxX NOKPbITUA Ha No-
BEPXHOCTM M30/IMPYHOLWNX MaTepuanoB. HeEOAHOPOAHOCTb NOKPbLITUA MOXET NMPOSIBUTLCS B BUAE OTAE/bHbIX
M30/IMPOBaHHbIX APYT OT Apyra NPOBOAALIMX YYACTKOB MOBEPXHOCTU, KOTOpPble MOFYT OKa3aTbCS 3apsXeHHbl-
MU. Takme M301MpoOBaHHble NMPOBOASALLME YHACTKN NPeAcTaBIAOT 601bLUYI0 3/IEKTPOCTATUYECKYHO ONAaCHOCTb,
YyeM NOoBEepPXHOCTb M30/MpYytoOLLEro MaTepuasna 6e3 NPoBOASALLETO UM paCCENBAKOLLETO NOKPbLITUS.

MpoBoaswWwmMe NOKPbITUA A0/MKHbI ObITb 3a3eMJ/IeHbl COrnacHo pasgeny 13.

6.3.6 AHTUCTaATUKN

AHTUCTATUKN — paccenBallMe aHTUCTATUYECKME areHTbl, BelwecTBa, Npucagkm wam no6aBku — 4va-
CTO MCNOMb3YKTCA ANA O4eXAbl UKW ANSA NONAOB, ANS YBENMYEHUS 3NEKTPONPOBOAHOCTU XNAKOCTENR 1 MaTe-
punanos. ANsa AOCTUXEHUSA UX XenatenbHoW adhekTMBHOCTU crieqyeT ob6ecneynBaTb JOCTATOUYHYIO KOHLEH-
Tpayuo 3TUxX areHToB. Hanpumep, paccenBatolme areHTbl MOryT OKa3aTbCA PacTBOPEHHbIMU WU/IN CMbITbIMU.
MoaTomy nx achheKTMBHOCTb HEO6XO4MMO NPOBEPSATbL M NoAfepXuBaTb. HefaBHO 3TU. CBOCTBEHHbIE aHTU-
cTaTukam HegocTaTku, GblIM MpeofosieHbl U pa3paboTaHbl NOANMEPbLI CO CTabUNbHBIMU @aHTUCTATUYECKUMN
cBoiicTBaMu. HepgaBHO 6Gblin pa3paboTaHbl NOIMMEPbI CO CTabU/IbHBIMU aHTUCTATUYECKMMU CBOCTBaAMU U
3TWN. CBOCTBEHHbIE @aHTUCTAaTMKaM HeAOoCTaTKu, 6blIN NPeoAoeHbl.

6.3.7 YBnaxHeHune

MoBEpPXHOCTHOE yAe/lbHOE COMPOTMBJ/IEHWE HEKOTOPbIX M30/IMPYHOWUX TBEPAbIX MaTepunanoB MOXeT
OblTb YMEHbLIEHO A0 paccemBalwlWUX YpPOBHel, ecnn nopaepXuBaeTcs OTHOCUTeNbHAasi B/IAXHOCTb Bbllle
npumMmepHoO 65 %. HecmMoTpsA Ha TO. YUTO BJI@XHbIN BO3A4yX He CTAHOBUTCHA MPOBOAALLMM, B 3aBUCMMOCTU OT
TMrPOCKONMYHOCTM MHOTMX MatepuasioB Ha UX MOBEPXHOCTAX o06pa3yeTcsa MsieHka Bnaru. 3Toro MoxeT 6bITb
[,0CTaTOYHO, YTOObI NPeAoTBPaTUTbL HAKOMIEHME CTAaTUUYECKOTO 3/IEKTPUYECTBa, eC/v co3[aeTcsa NoaAxXoaswmnil
nyTb YTEUYKN 3apsga Ha 3eMJIto.

OpHako, Torga Kak NoBepxXHOCTb HEKOTOPbIX MatepuasioB (HanpumMmep, NPUPOAHOro BOIOKHA U/ CTEK/0-
BOJIOKHA) MOXeT aAcop6MpoBaTb AOCTAaTOUYHO Bfaru, YTob6bl rapaHTUPOBaTb MOBEPXHOCTHYI NMPOBOAUMOCTb,
npepoTBpalialoLly0 HaKoM/ieHWe CTaTMYecKoro 3sieKTpuyecTBa, Apyrne matepuasnbl He ob6najatoT Takoi
CMOCOGHOCTbLIO (HanpuMep, NONNTeTPad/II0OPO3TUNEH WU NMOMNITUNEH) U CMIOCO6HbBI K HAKOMN/IEHUIO 3apsaja
CTaTUUYECKOTO 3/IEKTPUYECTBA AaXe MNPU BbICOKOW OTHOCUTESIbHOI BNaXHOCTU. KpoMe Toro, Koraa BflaXHOCTb
nagaet Hwke npubnusntenbHo 30 %, mMartepuasnbl, KOTOpble CNOCO6GHbIE K YB/IAXHEHUIO, CHOBa CTaHOBSTCS
nsonupyowmmn. CnegosaTtesibHO, yBe/IMYeHNE OTHOCUTENIbHOW BNaXHOCTU Bo3ayxa adh@ekTUBHO He BO BCeEX
cny4yasX n He AO/DKHO NPUMEHATBLCA KaK eAUHCTBEHHAA Mepa 3alWnTbl, HTO 0COGEHHO BaXHO B 30He knacca 0.
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6.3.8 WMoHusayusa/HeliTpanmnsaymsa 3apsaga

6.3.8.1 O6wKe nonoxeHns

MNoHun3auuna Bo3gyxa — MeTo[ ero /Io0KasibHOro o6oraleHns noHamu C Lenblo HeliTpanusaunn 3apagos
Ha N30NMpYOLWNX TBEPAbIX MaTepnasnax. OCO6EeHHO Ha IMCTOBbIX N NMIEHOYHbIX MOIMMEPHbBIX N30/IMPYIOLLMX
MaTepuanax. NpumMeHsieMble METOAbl OTpaXeHbl B 6.3.8.2—€.3.8.5. HeliTpannsaynss HEBO3MOXHa, €C/n CKO-
poCTb MocTaBKu 3apsifja NpeBbillaeT CKOPOCTb 06pa3oBaHNA MOHOB B BO3JYXe NN CKOPOCTb MX NepemMeLLeHns
K 3apsH)XKeHHOW NOBEPXHOCTU, UM €CNN NMPUCYTCTBYIOT NOHbI TOW e MOMAPHOCTU, YTO M MOMIAPHOCTb 3apPsKeH-
HOW noBepxHocTu. CriegoBaTesibHO, NpaBU/ibHas yCTaHOBKa W perynspHoe ob6cnyxuBaHne ABASAIOTCA cylye-
CTBEHHbIMM yCcnoBUAMK Ansa obecnevyeHns HeliTpanusayum c yyetom @akTopoB, BAVSIOWNX Ha ee ahDeKTUB-
HOCTb, TakMX Kak yC/I0BUSA OKpyXatolein cpedbl (Hanpumep, 3anbl/IEHHOCTb M TeMnepaTtypa) 1 pacnosioxeHune
HeliTpasinsaTopa OTHOCUTE/NIbHO Ha3/IeKTPN30BAHHOIO MaTepuana, getasel MawWnH U NnepcoHana.

CHuxXeHne 3apsia B KaKOM-NM60 OHOM MeCcTe He npefoTBpaliaeT 3/1eKTpu3aLnnm B nocneayoumx one-
paumnax TeXHONOrMYecKol Leno4vykn, NoaTOMy yCcTaHOBKa HeiliTpann3aTopoB MoOxeT Tpe6oBaTbCA BO MHOMMUX
MecTax. BaxHO 3ajaTb MecTa UX pacnosioXeHuUs U NoATBepAnTb 3P (EKTUBHOCTb N3MEPEHMEM OCTaTOYHOro
3apsafa win nons noteHymasna. B yacTHOCTU ANA NNIEHOYHbIX MaTepuanoB U IMCTOB HEOGXOAMMO rapaHTu-
poBaTb. 4YTO o6ecneynBaeTCcs HeliTpanmsaums 3apsaga, a He hopMUpoBaHe GUNOMAPHO 3apsXKeHHbIX CNOeB,
co3falWnx ycroBmsa A1 BO3HUKHOBEHUA CKOJIb3ALWMX UCKPOBbIX Pa3psanos.

KopoHupytouwme ocTpna PYHKLMOHMPYIOT TO/IbBKO MOKa OHW YUCTble U OCTpble. HakonseHne 3arpsa3Hu-
Tenen (Hanpumep, TOHUKA, MOKPbLITUI NN BGYMaXHOW NbININ) U NPOAYKTOB KOPPO3UN CO34al0T HEOGXOAMMOCTb
NOCTOAHHOIO KOHTPO/IA 3(PPEKTUBHOCTN UX PYHKLMOHMPOBAHUA.

VoHn3aTopbl cnefyeT BbI6MpaTb MO CKOPOCTM NOCTaBKM UMUK 3aps40B UK Mo obecneynBaeMoMy Npu nx
NPUMEHEeHUN BPEeMeHU yTeukn 3apsagos. VX He cnepyet npuMeHATb B 30He knacca 1, IC, ecnv akcnepTbl He
oueHUNN npeaBapuUTesIbHO PUCK UX NPUMeHeHUA. KpomMe TOro B 30He kiacca 0 OHU He A0/DKHbI NPUMEHATLCA
TO/IbKO KakK eJUHCTBeHHass Mepa ob6ecneyeHns 6e30nNacHoOCTH.

6.3.8.2 MNMaccnBHble MOHU3ATOPbI

OcTpble 351eKTpoAbl (OCTpble 3a3eMJ/IEHHbIE WI/Ibl, TOHKME NPOBOJIOKA WUAW MPOBOAALLAA MULIYypa) KO-
POHUPYIOT B 3/1eKTPUYECKOM Mosie 3apsxeHHoro Tena. O6pasylowmnecs NoHbl HeNTpanusyloT 3apsaj Ha 3ToM
Tese. 3TOT MeTOA, OAHAKO, OrpaHMyeH No achPeKTMBHOCTN U, KDOME TOro, MOXeT CMNOCO6GCTBOBATb BO3HUKHO-
BEHNIO pa3pafoB Npu HapyleHUn TpebyeMoro kayecTBa 3a3eM/IeHUSA.

6.3.8.3 AKTMBHbIE MOHU3ATOPbI

AKTVBHble MOHM3ATOpPbl 06ecrneynBaloT MNOSyYeHNEe WOHOB MpU Nojadve BbICOKOrO HanpshKeHUs Ha MHO-
XeCTBEHHble OCTpble KOPOHWUpPYIOLWMe 3/1eKTpoabl. B KOMMepUyecknx cucteMmax OO6bIYHO MPUMEHAIT Hanps-
XeHunsa ot 5 kB go 10 kB. NMprMeHeHne UCTOYHNKOB NUTAHUA BbICOKOIO HarNpsiXXeHUs ycTpaHsAeT orpaHnyeHune
3hPeKTUBHOCTU, CBOCTBEHHOE MAaCCUBHbIM HeliTpanusaTtopam Npu HelTpanusauun 3apsfoB HUKe nopora
Haya/lbHOTO HanpsHKeHUs KOPOHMpOeaHUsA. TOK KOPOHMPOBAHUA OFpaHWYeH WM BbICOKMM COMPOTUBJIEHMEM
Mnn obpaTHbIM Hanps>XeHnem 3anMpaHmns KOPOHBbI.

AKTUBHble NOHM3ATOPbI AO/MKHbI COOTBETCTBOBAaTbL AONYCTUMON 06/1aCTU UX MPUMEHEHNA U He AO/KHbI
cTaTb UCTOYHUKOM 3axuraHus. Mpn aTom TpebyeTcs, 4TO6bl UX MPOEKTUPYEMble NapaMeTpbl COOTBETCTBOBAIN
npoueccy, 4719 KOTOPOro OHU NpefHa3HayeHbl.

6.3.8.4 PagnoaKTUBHbIe/PEHTIEHOBCKME MOHN3ATOPbl MANKOro N3s1y4eHns

PagnoakTMBHbIe/pEHTTEHOBCKNE MSATKOrO W3/ly4eHUS UCTOYHWKM WNOHU3aLMN OKpYyXallero Bo3gyxa
MOTyT MPUMEHATLCA AN 06ecrneyvyeHMs yTeukn 3apAafoB C HA3/1eKTPM30BaHHbIX Ten. Takas MoHM3aumsa cama
no ce6e He MOXeT CTaTb UCTOYHMKOM 3aXMUraHUSA, O4HAKO, OrpaHM4yeHa No NPUMeHMMOCTU (3PPEKTUBHOCTb
pafnoakTUBHbLIX NOHM3AaTOPOB CHUXAETCA NO Mepe pacnaja pagnoakTMBHOIoO matepuana).

6.3.8.5 NoHusunpyowme Bo3ayxoayBKu

VoHnsnpyoume Bo3ayxoayBKNn C NCTOYHMKAMU BbICOKOrO Hanps>XXeHUa Wnm ¢ pagnoakTUBHbIMU N3nyya-
TENAMWN NPUMEHAIOT NTaBHbIM 06pa3oM A8 TOro, YTobbl 06ecneUnTb YTeUKy 3/1eKTpOCTaTUYeCKUX 3apsafoB C
06beKTOB HeyJ06HOW hopmbl. OfHAKO KOHLEHTPaLUA NOHOB MOXeT 6bICTPO YMEHbLINTLCSA BHMU3 MO TEYEHUIO
noToKa n3-3a pekoMbuHaumm nnm agcopobunm NOHOB cTeHamun. B pesynbTaTe TpyAHO NogaTb NOHN3MPOBAHHbIN
BO34yX Ha 60NblUOe paccTosiHMe. YacTu, HaxoAsuwmecs noj BbICOKAM HanpsiXXeHneM, AO/DKHbl pasMellaTbcs
B 6e30MacHO 30He, eC/In OHWN He 6bININ COOTBETCTBEHHO CepTUMdULNPOBaHbI.

NMpumeyaHune — [elicTBME MOHM3ATOPa MOXHO UCMbITbIBATL MO MeTody, NpeAcTaBneHHomy B IEC 61340-4-7
(11].
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6.3.9 MeToAbl onpegeneHns 3axuraruieli CnoOCoO6HOCTN paspafoB

Ecnun Tpe6oBaHusA B 6.3.2—6.3.8 HenpuMeHNMbl, BO3MOXHO 3KCNepuMeHTaslbHOe onpejesieHne 3axu-
ratoweil cnocobHOCTN pa3psfoB.

OAVH N3 MeToA0B COCTOUT B TOM. YTO obpasel, 3apsXalT HAaCKO/IbKO BO3MOXHO B XyAlweMm cnay4dae (nNo
KpaliHeii mepe, Ha MakCUMasibHOM YPOBHE, KOTOPbIi MOT BO3HUKHYTb B peasibHbIX YC/I0BUSAX) U Bbi3bIBAlOT BO
B3pPbIBOOMNACHOW CMeCU C N3BECTHOW MUHMMaNbHOW aHepruei 3axuraHna (M33 nan MIE) pa3psgbl Ha 3a3eM-
NeHHbIl ctheprnyecknii NpobHUK. Takolh meTtos npeactaBneH B IEC 61340-4-4.

BMecTo B3pbIBOOMACHOW CMecy AR XapakTepUCTUKM 3axuraroliein cnoco6HOCTN UCKPOBbIX U UMY NbC-
HbIX MCKPOBbIX KOPOHHbIX Pasps40oB NPUMEHAOT MakCuManbHOe 3HayeHne 3apsja B UMMynbce. OTOT MeTOj,
onucaH B IEC 60079-0:2007. 26.14. Tabnuua 4 oTpaxaeT 3Ha4YEeHUSs MakCMMasibHOro A4OMNYCTMMOro 3apsga B
uMnysnbce B 3aBNCMMOCTU OT YPOBHA 3aWunTbl o6opyaoBaHus (EPL) n knaccudpuumpyemoli B3pbiBOOMNAacHOWM
30HblI.

MpumeuyaHne — MeTog nepecmatpmsaeTcs U 6yaeT BroveH B IEC 60079-32-2.

Oco60e BHMMaHWe crefyeT 06paTuTb Ha TO. YTOGbI rapaHTUPOBaTh, YTO UCMbLITYEMbI 06GpaseLl, 3apskeH
HACTO/IbKO NpefesibHO, HACKOIbKO BO3MOXHO, YTO Ha U3MepsieMoe 3HauyeHue He HaknafblBaeTcs 3apsg, WH-
AYyLMPOBaHHbIN Ha AaTUuKe, ¥ UYTO N3MepsaeTcs 3apsif B e4MHUYHOM AUCKPETHOM UMMY/bCce pa3psifiHOro Toka.

Ta6nuuya J1— MakcuMabHbIi LONYCTUMbINA 3apsif, B UMMy/bCce

Mpynna / EPL Ma EPL Ga EPL Gb EPL Gc EPL OCa EPL Db EPL Cc
rogrpynna B3pbr EPL Mb 30Ha Kacea 0 3o0Ha 30Ha 30Ha 30Ha 30Ha
BOOIMacHOCTU LLiaxtHoe Knacca 1 Kracca 2 knacca 20 Knacca 21 Knacca 22
| 60 HKn — — — — — _
HA — 25 HKn 60 HKn 60HKN — — —
1B — O HKN 25 HKn 25 HKN — — —
e i Hwukakoe 3HaueHue 10 HKn O HKA N . B

HefoMnyCTMMO
1l — — — — 60 HKnal 200 HKn8' 200 HKN3»

&> ToNbKO A1 He3a3eM/1eHHbIX NPOBOASALLMX UM paccenBatoLmX YacTeil.

MpnmeuvyaHune 1 — 3HadyeHus ANA 30HbI K1acca 1 1 30HbI Knacca 21 rapaHTUpyroT, YTO NPU HOPMaslbHOM
DYHKLMOHMPOBaHNM 3axuratoLime paspsifbl OyayT NCKIoYeHbl. 3HaYeHNs /18 30HbI knaccoB 0 1 20 CHIDKEHbI C yHeToM
BO3MOXHbIX OTK/IOHEHWIA OT HOPMasibHbIX YC0BUI (DYHKLMOHNPOBaHUS 1 HEO6XOAMMOCTN 06ecneunTb BbICOKWI ypo-
BeHb 6€30NacHOCTU, TpeGyeMoli /151 3TUX 30H.

MpumeyvaHne 2 — MosicHeHne EPLcm. B IEC 60079-0 nav npunoxeHun E.

MpumeuyaHne 3 — Bce 3HaYeHUs AaHbl C yYeTOM KO3hdmLmeHTa 6830MacHOCTU. YCTaHOBMEHO, YTO 3Haue-
HVSE pnst VB fAaHbl € MEHbLIMM KO3(I(MLMEHTOM 6E30MaCHOCTI, YeM A1 APYTMX rpynn. YTo6bl NCKIHUYMTL Takoe pas-
NMune NpUMeHsiBLUeecst ANa UIB. 3HaueHne 6b110 CHKEHO ¢ 30 HKN Ao 25 HK.

6.4 KoHBeliepHble NeHTbl U TPAHCMUCCUN

6.4.1 O6WMe NOMOXEHNSA

MpuBOAHbIE PEMHU WKW TPaHCMOPTEPHble NIeHTbl ANA TBEPAbIX MaTepuanoB 3HaAYUTESIbHO 31EeKTPU3Y-
I0TCA U MOFyT co3jaBaTb ONACHOCTb 3aXWraHWsA BCAeACTBUE HEMPEPbLIBHOrO pasfjeneHns noBepxHOCTel Bpa-
uiatouierocs Basa M peMHA UAW NeHTbl. IHTEHCMBHOCTbL 3/1eKTpMU3aunun 3aBUCUT OT maTepuasna eHTOYHOro
KOHBeliepa (pemMHs) U Bana uUavM BasiMka U Bo3pacTaeT Mo Mepe yBeNMYeHUs naowaamn n WNPUHbI KOHTaKTa u
HapacTaHua CKOPOCTU U HaTSXeHUs.

3apsag peMHS Uan NeHTbl MOXeT CTeKkaTb Ha 3eMJ1t0 Yepes3 NpoBoAslMe POSINKA, TOSIbKO €C/IN peMeHb
WU NleHTa ABMAIOTCA A0CTAaTOYHO pacceuBallWmnMu. Matepuan, nocTynawowmnii B 6yHKep Uan cxoaawnii c
NeHTOYHOro TpaHcnopTepa, MOXeT Oka3aTbCA CyLWeCTBEHHO Haa/leKTPM30BaHHbIM. [POBOAMMOCTbL TpaHcnop-
TEPHOW NeHTbl He MMeeT pellallero 3HadyeHus. Henb3sa oxugatb, YTO NPOBOAAWME WUAM paccenBatouime
NeHTbl MOTYT 06ecneynTb yTeuky 3apsijoB C TPAHCNOPTUPYEMOrO U30/INPYIOLLErO NPOAYKTA.

6.4.2 KoHBeWepHble NeHThbl

KoHBelepHble TeHTbl — 6eCKOHEeYHble NIEHTbl, KOTOPbIMW TPAHCNOPTUPYIOT MaTepuasbl U KOTOpPbie ONu-
parTca Ha posnkn (06bIYHO MeTaslinveckue). JleHTa KOHBeliepa cunTaeTcsi paccenBarolLei, ecnu
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a) NOBEPXHOCTHOE CONPOTMB/IEHME, N3MepeHHOoe No ISO 284 NEN 14973 c o6eunx CTOPOH, Hke 300 Mom
nnm

b) NOBEPXHOCTHOE CONPOTUBJ/IEHNE, N3MEpPeHHOe 3/1eKTPOAOM C KOHdurypauuwen no 3.21, MmeHee
75 MOXm nnm

C) B Cny4vasix, Kora fieHTa CoCTOUT U3 C/I0eB Pas/INYHbIX MaTepuanos, ee CUMTAIOT pacceBatoLeli. ecnu
conpoTuBrieHne (M3MmepeHHoe nNpu 23 °C n 50 % OTHOCUTENBHOW BNAXHOCTU) MeXAy NPOTUBOMOTOXHbLIMU NO-

BEPXHOCTAMU MeHee 1 Om.

NMpumeyaHune — MNoBEPXHOCTHOE CONPOTMBIIEHNE N3MepPeHO cornacHo ISO 284 n EN 14973 npun (23 +2)'Cu
(50 £ 5) % OTHOCUTENBHOW B/I2XKHOCTU C MPUMEHEHNEeM BHYTPEHHEro Kpyr/ioro 3/1eKTpoAa AnamMeTpoM 25 MM 1 Hapy>KHOro
KOMbLIEBOrO 3/1eKTPoAa C BHYTPEHHUM AnamMeTpoM 125 MM 1 HapyXHbIM ArameTpoM 150 MM. 3HauyeHMs CONpPOTUB/IEHNIA,
N3MepeHHble C MPUMEHEHVEM 3/1eKTPOAOB C KOHurypaumeri, cooTBeTcTBytoLleli 3.21, TOUHO B 4 pa3a MeHblLe.

B Ta6nuue 5 ykasaHbl Mepbl, KOTOpble MOTyT NoTpe6oBaTbCA B ONaCHbIX 30HaXx, kaaccuuunpyembix
cornacHo IEC 60079-10-1 n IEC 60079-10-2.

Ta6nuuya 5— Tpe6oBaHUsA K KOHBeWiepHbIM fieHTam

30Ha knacca 1 30Ha knacca 20 30Ha
30Ha 30Ha 30Ha knacca
CKOpOCTb 0 2 Knacca 22
Knacca 10 NA u VB knacca M33 <10 MAX  M33 >10 Max 21
S0.5 Mc PacceuBawme3l PaccenBato- Het Tpe- PacceunBatowme0’ neHTbl 1 NPoBo- HeT TpeboBa-
NIeHTbl U NPOBO-  WnellNeHTbl 6oBaHWli,  ASWMe LWKUBbI, COEAVHEHWNE NEHT HWIA, KpoMe
AAuMe  WKMBbIL, W NPOBOASA- KpO/ito [onycKaeTcsa 6.4.1. ecrin
NeHTbl  CNMOW-  LMe LKMBBbI, 6.4.1. He MokKasaHo,
Hble coefiMHeHne €c/iv He YTO 3aXuraro-
JIeHT fonycka- Mnokasa- Lwme pasps-
0.5—5 m/c  He ponyckaetes  oicq HO. YTO bl BO3HUKa-
3axura- 0T YacTo
5—30 m/c PacceuBato- folme He PacceuBatowme3d’
wnel' neHTbI paspsab! [onyckaeTcsa NEeHTbI 1 NPOBOAA-
1 NpoBoas- BO3HIKa- LiMe LWKUBbI, NIEHTbI
Lme LIKMBBbI, |OT YacTo CNJIOWHbIE
JNIeHTbI CMNJIOLL-
Hble

a' B gaHHOM cnyyae nNoHATUE «paccenBaroLLme» yCTaHaBIMBaETCA NYHKTOM 6.4.2.
MpumeyaHne — HeT cBeAeHU 0 CKOPOCTU NieHTbI 6onee 30 M/c.

[nsa rpynnbl B3pbIBONACHOCTU | NpuMeHsAt0OTCA TpeboBaHUA 30HbI knacca 1 (MA n MB). OgHako nsons-
LNS KOHBEWNEepoOB YrosibHOW MbiNbI0 eABa /1M MOXEeT NMPUBECTU K 3aKWUraHWo NPoBOAALWEN YrosibHOW NblIN U
KOHBeliepbl MOTyT NMPUMEHATbLCA, €CQM BbINOSIHEHHAA OLleHKa pucka NoATBepAMT He3HauyuTesIbHOCTb pucka
3aKNraHns.

Tpe6oBaHua Tabnuubl 5 1 6.4.2 He OTHOCATCSA K fleHTaM, yTeuka 3apsija C KOTopblXx ob6ecneunBaeTcs
KOPOHMpOBaHMeM. B Takux criydyasx AO/kHa ObiTb NpoBeAeHa 3KCnepTHas NpoBepka UX 3/1eKTPU3yemMocTn B
XyALWNX YCNOBUAX.

Cnoil BoCcKa WNun rpsAsn Ha JieHTe MOXEeT YBe/NMUNTb ee 3/1eKTPU3yeMoCTb, a TakXe ee ConpoTuBeHne
M OnMacHOCTb 3/ieKTpusaumnn. 3To cnedyeT yunTbiBaTb NpY PeMOHTEe, Tak 4To6bl BMNOC/IeACTBMN OMNACHOCTb He
BOo3pacTana. BaxHo, 4Tobbl Hanunwmne N30NPYyIOLLME C/ION HE HapyLWWUN HENPEPbIBHOCTb Lienn NpoBoANMO-
cTu.

Jlerkve neHTOYHble KOHBeWepbl, ONMncaHne KOTopbIX npeacTtaBsieHo B ISO 21183-1, yacTo AO/HKHbI CO-
OTBETCTBOBaTb OCOObIM TpeboBaHUAM KnMeHTa. B Takux cnyyaax cnegyet nonb3oBatbes ISO 21178 «Jlerkue
NeHTO4YHble KOHBeliepbl. OnpefeneHne 3N1eKTPUYECKNX COMPOTUBAEHU» 1 I1ISO 21179 «Jlerkne neHTOUYHbIe
KoHBeliepbl. OnpegeneHne 3/1eKTPOCTATUYECKOro Nosia Npu paboTe S1Ierkoro IEeHTOYHOro KOHBeliepa».

6.4.3 PemeHHble TpaHCMUCCUMN

MpuBoAbl BpalialoWmMxca YacTelh U MalWWH — KJAWHOBWAHbIE W MJIOCKME TpaHCcMuccuu. 3apsg, nony-
YEHHbIA peMHeM TpaHCMWUCCUW MPU HEMPepPbIBHOM pasfesieHNnn KOHTaKTUPYOLWMX NOBEPXHOCTEN, 3aBUCUT OT
MaTepuasioB PEMHSA U WKUBOB, OT CXOPOCTU (BO3pacTaeT CO CKOPOCTbIO) HATSXXEHUSA U LWNPUHBbI 0611aCTU KOH-
TakTa. CornacHo ISO 9563 n ISO 1813 [12J maTepuan peMHs TpPAHCMUCCUWN CUMTAIOT paccenBaroLWnM, ecru:
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R xfl/L S600 kOm.

L — paccTosiHne Mexay ABYMs NPOBOASWMUMMK 3/1eKTpodamu (Hanpumep, U3 metanna, rpadura wim
copebpsAHON Kpackn) Ha peMHe TpaHCMUCCUu;

roe

B — wupurHa NNocKoro yyactka TPaHCMUCCUM AN YABOEHHOM LUMPUHBI CTOPOHbI KIMHOBUAHOM TpaHCc-
mMuccum;

R — conpoTtuBneHne, namepeHHoe mMexay anektpogamu npu (23 + 2) X
KoHAeHcaTa.

N B YC/IOBUAX OTCYTCTBUA

NMpumeyaHue — B npegblaywyx gokymeHtax (Hanpumvep, B CENELEC TR 50404). npvmMeHeH kpuTepuii R x B
5 100 KOM M, rae R — conpoTtusneHune, n3mMepeHHoe Mex/y 3/1eKTPOA0M, YCTaHOB/IEHHbIM Ha BHYTPEHHel CTOpPOHe B ce-
peaviHe oTpe3ka Mexay ABYMS LUKMBaMV PeMHS TPaHCMUCCUK 1 3eMJield, @ B — LUMPUHA M/TIOCKOTO PEMHS UKW yABOEHHas
LUMPUHA CTOPOHbI V KIMHOBMAHOIO peMHsi. Tak Kak BbINosiHeHMe 3Toro (R X S) KpUTEpUst 3aBUCUT OT PaCcCTOSAHUA MexXzay
ABYMS LUKVBaMW, €ro Heslb3si paccMaTprBaTh Kak XapakTepucTukKy mMarepuana pemHs. Mo atoi npuunHe ISO 9563 u ISO
1813 patoT KpuTEpUM AN1S paccemBalolero Marepuana peMHs TPaHCMUCCUK, KOTOPble He3aBUCUMbI OT AJIMHbI PEMHS.
Ecnu paccTosiHve mexay ABYyMs LKMBamu npesbiwaeT 0.67 M. o6a TpeboBaHNA (MPEXHUX 1 COBPEMEHHbIX AOKYMEHTOB)
aBTOMAaTUYECKN BbINOSHEHbI.

B Ttabnuue 6 ykasaHbl MOpbl, KOTOPble MOTyT noTpeboBaTbCsA B ONacCHbIX 30Hax, Knaccuuumpyemblix
cornacHo IEC 60079-10-1 n IEC 60079-10-2.

Ta6nuuya 6 — Tpe6oBaHUA K peMeHHbIM nepegayvam (K peMHsIM TpaHCMUCCHIA)

3oHa knacca 1 3oHa knacca 20

30Ha 30Ha 30Ha 30Ha knacca
CkopocTb
knacca 0 He LA & VB knacca 2 M33 <10 bif* M33 >10 mAx knacca 21 22
S0.5 mlc Pacceusato- Pacceusato- Het Tpe- PaccevBatoLe®) feHTbl 1 NPOBO- Het Tpe-
LWme®1neHTbI LWme®1neHTbI 6oBaHWli,  AsLWWe LWKUBbI, COEAUHEHNE NEHT 60BaHwiA,
1 nposogsLme 1 npoBoas- Kpome [onyckaeTcsa Kpome 6.4.1.
LKMBBbI, NTEHTbI e LWK1BbI, 6.4.1. ecnum He
CNJIOLWHbIE coeanHeHne ecnv He rnokasaHo,
NEHT gonycKa-  nokasa- 4YTO 3aXuraro-
0.5—5 m/c  He gonyckaetcs eTcs HO. YTO wme pasps-
3axura- Abl BO3HVKa-
5—30 mic PacceuBato- folve He ponycka- PacceuvBatowpne®' 10T YacTo
Le®) NeHTbI paspsabl etcsa NeHTLI 1 NPoBOAA-
1 npoBogas- BO3HIKa- LiMe LWKMBbI, NIEHTbI
LMe LIKMBBbI, |OT YacTo CM/IOWHbIe

JIeHTbl cnaow-
Hble

a>B paHHOM cnyyae NoHATUE «paccenBatoLLne» yCTaHaBIMBAETCA MyHKTOM 6.4.3.

MpumeuaHune — HeT cBeAEgHUII O CKOPOCTU NieHTbI 6onee 30 m/c.

Onsa rpynnbl B3pbIBONAcMoCTN | NprMeHsiloTcsl TpeboBaHuaA 30HbI knacca 1 (MA n 11B).

Tpe6oBaHuA Tabnnubl 6 1 6.4.3 He OTHOCATCA K /leHTaM, yTeuka 3apsfa C KOTopbix obecneynBaeTcs
KOpOHMpoOBaHneM. B Takmx cnyvasx fosikHa 6biTb NpoBeAeHa 3KCrnepTHas NpoBepka UX 3/1eKTPU3yemMocTu B
XYALWNX YCNOBUAX.

B cnyuvasx, Kkorga peMeHb COCTOWUT M3 C/I0EB pas/IMYHbIX MaTepuanioB, ero CHYMTalT pacceBaloLWnMm.
ec/in nonepeyHoe conpoTusB/ieHWe He npesblwaeT 1 TOm (conpoTuBneHne, namepeHHoe npu 23 °C n 50 %
OTHOCUTENIbHOW BAAXHOCTN).

Crioli BOCKa WK TPSA3N Ha NIeHTe MOXeT yBe/NIMUuUTb ee 3/1eKTPU3yeMoCTb. a Takxe ee CONpoTUB/ieHne
M ONacHOCTb 3/1eKTpu3auun. 3To cnefyeT yYnTbliBaTb NPU PeMOHTe, Tak 4To6bl BMOC/IeACTBUN OMacHOCTb He
BOo3pacTana. BaxHo, 4To6bl HanMMwWmne N30AMpPYIOLLINE C/ION HE HapYLIWN HeNnpepbIBHOCTb Lenn NpoBOAMMO-
cTu.
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7 CraTtun4decKkoe 3NeKTPUYECTBO B XUOKOCTAX

7.1 O6wume NONOXEHMNSA

7.1.1 O6pa3oBaHHO B3pbIBOONACHO cpeabl

NMpumeyaHune — OCHOBHas MHpopMaLMsA O BOCM/IAMEHAEMOCTUN U 330KMraeMoCTN ra3oo6pasHoii cpefbl faHa B
npunoxexum C.

Mpn MHOTMX onepaynax ¢ OrHEONAacHbIMU XUAKOCTAMM UX Napbl y4acTBYIOT B 06pa3zoBaHumn B3pbiBOOMNac-
HoOl cpepfbl. MNpu3Hakom o6pa3oBaHNsA B3PbIBOOMACHON cpeAbl Npu onpeAesieHHOM MPoLecce CAYyXUT Temne-
paTypa BCMbIWKN, HaMeHbLasa TemnepaTypa NOBEPXHOCTMN XUAKOCTU, MNP KOTOPOI HacTynaeT o6pa3oBaHue
B3pblBOOMacHoi cpeabl. OfHaKo, U3-3a NorpelwHocTeli 3MEPEHUs 1 B CBA3M C TEM. YTO YC/IOBUSA UCMbITAHWA
npu onpegesieHn TemnepaTypbl BCMAbIWKA OTINYAIOTCA OT peasibHbIX MPOMbILW/IEHHbIX YCIOBUIA, a Takxe B
CBfA3U C TPYAHOCTSAAMU YCTaHOBJ/IEHUS TemMnepaTypbl NOBEPXHOCTU XNAKOCTEW (a He B ee o6beme), 6naropas-
YMHO NpeAnonioXunTb, YTO B3pbiBOONacHas cpefa MOXeT CyllecTBOBaTb, flaxe Korga Temneparypa XugkocTtu
HUXe TeMnepaTypbl BCMbIWKW, YTO NPUBOANT K Heob6XxoaMmMocTn obecneyeHns 3anaca 6e3onacHocTu. 3anac
6e30MacHOCTU 3aBUCUT OT TOYHOCTU CBEAEHUI O TemnepaType, O cocTaBe XMAKOCTM U T. 4. B Xopowo KoH-
TpoNMpyeMblIX yCoBUAX 3anac obecneunBaetcs B 5 °C ANs YNCTbIX XUAKOCTENR N NO MeHblel mepe B 11 BC
ONs cMecei.

Tam. rae pesepByapbl NogBepralTCca BO34eiCTBMIO MPSAMOro CO/IHEYHOro CBeTa, U TemnepaTypa XuaKo-
CTW He OTC/exunBaeTcs, c/iefyeT cuntaTb, YTO B3pblBOONAcHas cpefa MoXeT NPUCYTCTBOBaTb Npun obpateHnn
C XWAKOCTAAMU C TemnepaTypoi BCnbiwkn o 60 “C. B MeCTHOCTM C XapKum Knmmartom B pe3epByapax, noga-
Beprawwnxca BO34eNCTBUIO MPSAMOro CO/THEYHOrO CBeTa, B3pblBOOMNAacHasa cpefa MoxeT obpa3oBaTbCs gaxe
npu o6paLleHnn Cc XUAKOCTSAMU C TeEMNePaTypoil BCnbIWwKn cBbliwe 60 °C.

Mpu o6palleHnmn c XNAKOCTbIO NpU TemMmnepaType, KOTopas 3HaunTesIbHO Bbille ee TemnepaTypbl BCNbIL-
KN. CMeCb MOXeT 6bITb cBepx6oraToi (T.e. HeBocniameHsaemom). OgHaKo pakTuyeckas cmecb B BEPXHUX C/O-
X Haf XUAKOCTbIO MOXET OKa3aTbCs He HacCblLWeHHOW U MoXeT 6biTb B3pblBOOMACHO. MoaToMy Heo6xoAaMmo
npeAnosioXunTb, YTO CMeCb B3pbiBOOMacHa, ec/im o6paTHoe He nokasaHo. CnegoBaTenbHO, A1 XUAKOCTEN €
HV3KOW TemnepaTypoi BCNbIWKN Ha NpUcyTCcTBUE cBepxboraToli aTmocdepbl BOO6LLE HEMb35A MONOXUTLCA Kak
Ha eaUHCTBEHHYIO Mepy ob6ecneyeHns 6e30MacHOCTU.

Mpn HekoTOopbIXx o6CcTOsAATENbLCTBaX O6pasoBaHMe B3pPbIBOOMACHOW cpedbl 06yCNOBMEHO He CBOWCTBa-
MU OCHOBHOI XWAKOCTU, C KOTOPOW ob6paljatloTcs, a n3-3a sieTyyei XUAKOCTU Uan n3-3a napos, OCTaBLIMXCSA
OoT npeAblAylWNX onepayuini Ha TOM e camOM 060pyJAOBaHUM, WX U3-3a onepalmnii, NPOBOAMNBLUMXCA HEMNo-
CpefCTBEHHO nepepj AaHHON onepauueli. NOCTOPOHHME Mapbl, HanNpuUmep, MOryT NPOABUTbLCA NPWU NOrpyske
XWAKOCTU C BbICOKOV TeMnepaTypoii BCMbIWKN (Hanpumep, An3esibHOe TOMJIMBO) B TaHK, B KOTOPOM A0 3TOro
6blNa XMAKOCTb C HU3KOM TemnepaTypoii BCNbIWKM (HanpumMmep, 6eH31H). Bblcoka 40158 MOXapoB, CBsA3aHHbIX
C TakMm NopsAKOM 3arpy3Kkun Xesie3HOL0POXHbIX U aBTOLUCTEpPH.

7.1.2 YHyBCTBUTENBHOCTb K 3aXWUraHUio 1 orpaHnyeHne o6aactv NpuMeHeHuns

YyBCTBUTE/IbHOCTb B3PbIBOOMNACHbIX CMeCel K 3/1eKTpoCTaTUYEeCKOMY 3aXUraHuio 3aBUCUT OT KOHLLEH-
Tpauum n MUHUManbHOW aHeprun 3axuraHna (M33 — cm. C.6) roptoumx BelwecTs n matepuanos. [onesHoe
3MMNMpuyeckKkoe NpPaBusio COCTOUT B TOM. YTO ONTMMasibHas MO YCMOBUAM 3aXUraHWs KOHLEeHTpauusa B3pbIiBO-
onacHoW cmecu NpM6GAN3NTeSIbHO COOTBETCTBYET YABOEHHOMY 3HAYEeHUIO HUXHEro npegenia BoCniamMmeHeHus.
N3-3a 3aBMCUMOCTWN OT KOHLEHTpauum cMeCb U3 BellecTBa C BbICOKMM 3HayeHMeM M33 npu onTumMasbHOM’
KOHLeHTpaumm MoxeT 6biTb 60/51ee YyBCTBUTENBbHOWN K 3a)XWUraHUio, YeM CMeCb U3 BellecTBa C HU3KMM 3Hauye-
HMeM M33. HO C KOHUeHTpauuneil napos B6/IM3N NpeAesioB Anana3oHa BOCM/IaMeHeHUs.

[na cmecn c BO34YyXOM HacCbllWeHHbIX MapoB FOprYein XNAKOCTN ONTUManbHasa NS 3aXUTaHUA KOHLEeH-
Tpauusa gocturaetca npu Temnepatypax npumepHo ot 10 °C go 20 °C Bblwe TemnepaTypbl BCMbiWKK. [opto-
yne XUAKOCTU CO cpefHeli neTydyecTbio o6pasytoT Hanbosiee f1erko BocnaaMeHsemMble CMecu Npu 06bIYHbIX
3HayeHMax TemnepaTypbl Bo3gyxa. K Takum XWAKOCTAM OTHOCATCA Tonyon (TemnepaTypa BCnbiwkn 6 5C).
nponwun aueTaT (TemnepaTypa Bcnbiwkn 10 °C) n aueToHUTpUA (Temnepartypa BCnblwkn 2 °C).

O6wmre pekoMeHAaumMn, faHHble B 3TOW rnase, Hanpas/ieHbl Ha NpegynpexaeHne 3axuraHus npu on-
TUManbHOW KOHLUEeHTpauun napos xugkocten c M33 He meHee 0,2 mAx. OHU. TakuMm o6pa3om, NPUMEHUMbI K
onTUMasibHbIM CMECAM C BO3AyXOM MapoB Hanbosiee 4acTO BCTPEUAILWUNXCA FOPHOUNX XUAKOCTEN, TaKMX Kak
pacTBopuTenn napauUHOBOrO psfa U apomMaTuvyeckme pacTBOpPuUTENN, YrneBOo4OPOAHbIe roplovne U MHorue
opraHu4yeckue pactBoputenun (cm. 3HayeHna M3I3 B Tabnuue C.2). MNpu 06bIYHOW TeMnepaType OKpyXatoLei
cpefbl Npu obpalieHnn € XUAKOCTAMMN cpefHel fieTyyecTu, yNOMAHYTbIMM Bblle, 3anac 6e30MacHOCTU MUHU-
MasneH. Mpu Takux onepaumsax AO/HKHblI CO6104aTbCA BCE PeKOMeHA0BaHHble Mepbl 6€30MacHOCTH.
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XoTA roproumne XUAKOCTU He KNnaccuduumpyroT no rpynnaM B3pbiBOOMACHOCTW CMecel napoB C BO3Ay-
XOM MO 3HayeHUsM M33 (cM. npunoxerHune C.6). Mepbl 3aWnTbl Npu o6palleHnn ¢ 60/IbLMHCTBOM XUAKOCTEN,
cMeCb NapoB KOTOPbIX C BO3AYXOM OTHOCAT K NoArpynne B3pblBoonacHOCTU VA, NoA06HbI BbllEeyNOMSAHYTbIM
34ecb ANA napoB xuakocTeli ¢ M33 He meHee 0,2 m[x. OgHako, Npn obpaleHnn ¢ XNAKOCTAMN, CMeCb na-
POB KOTOPbIX C BO3YXOM 60/1ee YyBCTBUTE/IbHA K 3aXKUTaHUIO, MOTyT Tpeb60oBaTbCA [0NOJ/IHUTENIbHbIE Mepbl 3a-
WnTbl. Takaa cutyauna BO3HUKHET, Hanpumep, ¢ B3PbIBOOMAaCHbLIMW CMECAMW FOPHOYNX NapoB C BO3AYXOM Mpu
ob6palleHun cxumpgkoctamm c M33 meHee 0.2 mx (nogrpynnel B3pbiBoonacHocTn VB u MNC) nnm co cmecamu,
o6oraleHHbIMN KACNOPOAOM. XOTS 06l Me NOMOXEHUS He npefHa3HadvyeHbl AN 3TUX 60/iee YyBCTBUTE/IbHbIX
cpepf, AN HECKOIbKMUX ONpejesieHHbIX onepaunii pekomeHaauun gaHbl. Takme AONOHUTE IbHbIEe peKkoMeHaa-
uMn ansa 6onee YyBCTBUTE/NbHbIX CPef OTPaXKeHbl B TEKCTe.

7.1.3 MexaHU3Mbl 3aneKkTpusayunm

Xunagkoctn MOryT 3/1eKTpu3oBaTbCsA B NOrPaHMYHOM CJioe Mpu rnepemeleHnn OTHOCUTESIbHO TBOPAbIX
AN XNOKMX He cMmewwwunBatouwmxca das. Mpu pacnbieHnn XUAKOCTEN Takxe MOXeT o6pa3oBaTbCA CU/IBHO
Ha3/1eKTPM30BaHHbI TymMaH, pacnblil UAn 6pbI3rn. [lanbHeliwne NofpPOGHOCTM MPOLECCOB 3/1eKTPU3aLUM ©
Hakon/ieHnsa 3apaja B XWUAKOCTM npeacTaBfieHbl B NpuaoxeHnax ot A.1.3 go A.1.7 (anekTpusauusa) n A.2.2
(HakonsieHwne).

7.1.4 HakonneHve 3apajga n knaccugukaumsa nposoanmMocTun

YpoBeHb HaKoMN/eHnsa 3apsga B onpefeneHHON XNAKOCTU, a cnefoBaTe/lIbHO U BO3MOXHOCTb ONacHbIX
NPOSABNEHNI CTaTUYECKOTro 3/IeKTPUYeCcTBa, CyLeCTBEHHO 3aBUCAT OT ee 3/IeKTPONPOBOAHOCTU U AN3NEKTPU-
4Yeckoit MOCTOAHHON (OTHOCUTENbHOU AM3NEKTPUYECKON nocTosiHHoI), tf. UTo6Gbl onucaTb BO3MOXHbIe onac-
Hble MPOSABJ/IEHNA CTATUYECKOro 3/1IeKTpuUYecTBa U COOTBETCTBYHOLME CpeAcTBa 3aWnUTbl OT HUX, XUOKOCTH
npoknaccnunumpoBaHbl N0 UX NPOBOAUMOCTIN ClieAyloLWmMM 06pa3om:

BbICOKas NMPOBOAUMOCTb > 10 000 nCwmYwm;
cpeaHAa NpoBOAMMOCTbL Mexay 25 x tf nCm/m n 10 000 nCmym:
HU3Kasi NPOBOANUMOCTb <25 xe nCwm/m.

[ns xuakocTelh ¢ OTHOCUTENIbHOW AN3/IEKTPNYECKON NOCTOSAHHOW OKOJ10 2 (Hanpumep, ANS yrnesoaopo-
L,0B) 3Ta knaccndukauma NnpuHMMaeT BUA:

BbICOKast NMPOBOANUMOCTb > 10 000 nCwmYwm;
cpenHAs NpoBOAMMOCTb mexay 50 nCmYm n 10 000 nCmYwm;
HU3Kasi NPOBOANUMOCTb < 50 nCm/m.

XunAKoCTAMN C HU3KOW NMPOBOAMMOCTBIO CUMTAIOTCA XUAKOCTU C OTHOCUTEs/IbHOM AN3NeKTPUYecKoli no-
CTOSIHHOW. KOTOpasi CylWwecTBEHHO 60/blie ABYX, & TakKXe XWAKOCTN C HEM3BECTHOW AN3NeKTpUYeckoli nocTo-
SAHHOI, ecnn X NPpoBOAUMOCTb He 6onee 100 nCm/m. 3HayeHune 10 000 NnCm/M ocTaeTcss BepXHel rpaHuueii
cpegHeln NpoBOAMMOCTMU.

MpumeyaHne — MpoBogMMocTe 100 NCMYM CUMTAlOT [OCTATOUHOWM AN1A Cryyas, Korga OTHOCUTeSlbHas AUa-
JIEKTPUYECKAs MOCTOSIHHASA HEM3BECTHA, MOTOMY YTO Y HEMHOIUX XXMAKOCTEN C HU3KOW MPOBOAMMOCTBIO, €C/IN TaKOBbIe
BOOG6LLE UMeOTCS, OTHOCUTESIbHAS AM3NEKTPUYECKasi NOCTOSIHHASA CYLLLECTBEHHO Bbille, YeM 4.

OnacHble YypPOBHM HakoMJeHus 3apsafa 06blYHO CBOWCTBEHHbI XWAKOCTSAM C HW3KOl MPOBOAMMOCTbIO.
OfHaKo Takoe MOXeT MPOU3OATU N C XUAKOCTAMU CO cpeAHell UM BbICOKOM NMPOBOAMMOCTbLIO B Mpoleccax,
npu KoTopbix o6pasyeTcsa TymMaH wuan 6pbI3rn, Npu TPaHCMOPTUPOBAHUM XWUAKOCTU CO CpefHeil NpoBOANMO-
CTbiO MO M30NMpYyOWMM Tpy6GaM UAN BO BpeMs onepauuii cMewmnBaHmsa AByX das.

Boo6uie, y NoNApHbIX pacTBOpuUTeNe, Taknx kak CNnMpTbl, KETOHbI U BOAa BbiCOKas NPOBOAUMOCTb, B TO
BPEMS KakK y HacbllWeHHbIX Yr1eBO40POAHbIX XUAKOCTE N OUNLEHHbIX XXUAKOCTE apoMaTnyeckoro psga npo-
BOAMMOCTb HU3Kas. 3HayeHUs NPOBOAMMOCTU U BPEeMEHU peslakcauun Ana psga xuakocteli npefcTaBneHbl
B Tabnvue 7.

MpumeuyaHne 1— Bosee NOSHbIA NEPeUYeHb XUAKOCTEN 1 3HAUEHWUIA OTHOCUTESIBHOW AN3/1EKTPUYECKONM NOCTO-
SAHHOM faH B NFPA-77.

MpumeyaHne 2 — Y GMOTON/IMB M APYTMX CMELIAaHHbIX YTNIEBOLOPOAOB MOXET 6bIThb LUMPOKMI Ayanas3oH NpoBo-
[AVMMOCTU B 3aBUCMMOCTU OT MX COCTaBa.

MpnmeyvaHue 3 — MeToabl U3MepPeHUs NPOBOAMMOCTU XWAKOCTU npeacTasBneHbl B ASTM D4308-95. DIN
51412-1. DIN 51412-2 n I1SO 6297.
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Ta6nuya 7 — MpoBOAMMOCTb 1 BPEMS YTEUKU (BPEMST penakcauun) ans psiga xuakocTen

Hopgoc. iy P ocoor
Hunskas npoBognmocTb
MapadprHbl BLICOKOW YACTOTbI 0,01 2000
TunnyHble NapaduHbl 0.1—10 2—200
UncTble apomaTmyeckme coeiiHeHUs (TONyon, KCUNon u T. A.) 0.1—10 2—200
TUNNYHbIE apoMaTUYeCKNE COeQUHEHNS 5—50 0.4—4
BeH3nH 0.1—100 0,2—200
KepocuH 0.1—50 0.4—200
la3olinb 1—100 0.2—20
Yantcnvput 0.1—100 0.2—200
CmasouHble macna 0.01—100 0.02—2000
3hupbl 3a NCKIIOYEHEM FIMKONEN 0.1—100 0.2—200
3anareHToBaHHblE CMECH apoMaTUyecKnx pacTeoputeneii 1— 1000 0.02—20
MprpoaHbIi ra3 KoHAeHcaT 6e3 nHrMbmuTopa Koppo3nn 10— 100 0.2—2

CpefHsis NpoBOAUMOCTb

BeH3nH ¢ akcnnyaTauMoHHbIMKY gob6aBkamu nam ¢ 5 % ataHona 50— 1000 0.02—0.4
Tonnvea 1 Macna c aHTUcTaTuyecknmmn gobaskamu 50—1000 0.02—0.4
Taxenble (4epHble) TON/IMBHbIE Macsia 50—10000 2x 10-4—0.4
3chmpbl 100—1000000 2x 10-5— 0.2
Bbicokasi npoBOANMOCTb (MKCM/M)

Cblpast HepTb r 0.001 S0.02
BeHs3unH ¢ 10 % ataHona wan 6onee r 0.01 $0.002
MpupoaHbI ra3 KoHAeHcaT ¢ MHTMOGUTOPOM KOPPO3nKn r 0.001 S0.02
nvkonu n advpsl ravkonei 1—100 2 x 10'7— 2 x 10'5
CnunpTbl 1— 100 2 x 10'7— 2 x 10'5
KeToHb!I 0.1—100 2x10'7— 2 x 104
YncTtan Boga 5 10-6

Boga (HegmucTunnMpoBaHHas) r 1o S2x 107

MprMeyaHne — XOTS KETOHbI U 3MPbI 06bIYHO 06/124a10T BbICOKOM MPOBOAUMOCTBIO, KETOHbI U 3(Mpbl CO
CPeHVMU 1 A/IMHHBIMU LIEMOYKAMM YaCTO CUMBHO 3/1EKTPUYHOTCS.

XunakocTn BbICOKOI 1 cpefAHeli NPOBOAUMOCTY ABASIOTCA NPOBOASAWMMMN UAN paccenmBaloWwWmmMn 1 noa-
nexat 3a3eMJIeHunIo.

7.1.5 BocnnameHstowme paspsagbl npm obpaweHnm ¢ XUaKocTbo

Korga pesepByap 3ano/iHAeTCS Ha3/IeKTPU30BaHHOWN XUAKOCTbIO C HU3KOl NPOBOANMOCTbIO, 3apaa Xua-
KOCTU SAAB/ISETCA UCTOYHMKOM 3/IeKTPUYECKMX MOMein n NoTeHuManoB B NapoBO3AyLWHOM NPOCTpaHCTBe pe3ep-
Byapa 1 B XuUAKOCTU. [pun BbICOKNX NOTeHLUManax NOBEPXHOCTU XNAKOCTU MOTyT BO3HUKaTb KNCTEBbIE paspsaabl
MexXy NMOBEPXHOCTbIO 3apsHXXEHHOW XUAKOCTU U MeTasl/INYeCKMMN KOHCTPYKTUBHbIMU YacTsiMK pesepByapa.
ViccnepoBaHna nokasanu, 4To anudaTmyeckme yrneBogopoAbl, Takme Kak nponaH, MOryT 6biTb 3aX>KeHbl Ku-
CTEBbIMU pa3psfamun Ha 3a3eMJ/IEHHbIN 31eKTPOJ, eC/in NOTeHLMan NOBEePXHOCTU XUAKOCTU npeBblwaeT 25 kB.
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OnNacHOCTb 3aXUraHUs MOXeT BO3HUKHYTb Npu 60/1ee HU3KUX NoTeHumnanax (06bIYHO NpU 3HAYEHUSIX OT
5 no 10 kB), ecnu B pe3epByape NpUCYTCTBYIOT M30/IMPOBaHHbIE NMPOBOAHUKM, TaKMe Kak. Hanpumep, niasa-
lolwme MeTannyeckne KaHUCTpbl. ONacHOCTb BO3HWKHOBEHUSI UCKPOBOIO pa3psja BO3HMKAeT TalkKo npu 06-
paleHnn ¢ aNeKTPoNpoBOASALLEN XNAKOCTbIO, €C/I OHa MOCTynaeT B pe3epByap C U30/UPYIOLMUM NOKPbITUEM
WNU C NOSIMMEPHbIM BKIaAblleM U He MMeeT KOHTaKTa ¢ 3eMseil.

7.2 0630p Mep 3aWUTbl OT 3aXUTaHWUs NPU 06paLLeHNN C XKUAKOCTAMM

7.2.1 3a3zemM/sieHne N UCKNOYEHNE N30/IMPOBaHHbLIX NPOBOAHUKOB

N3onnpoBaHHble NPOBOAHWKN, Takne Kak MeTaninyeckue KaHUCTpbl, AeTanun pesepByapa uan niobble
ApYyrne n3o/MpoBaHHble MeTannnyeckne npegmeTbl, NpefHaMepeHHO WAM C/y4yalHo MoABAAKLWMEeCs Uan
npumeHsieMble Mpu ob6paleHUn € XUAKOCTAMU MOTyT MoJ B/USAHUEM ee 3apsfa oOKas3aTbCHA MOoJ BbICOKAM
noTteHumManom. 3TO MOXeT NPUBECTU K NCKPOBbIM pa3psigaM. OHM 0CO6eHHO onacHbl, MOTOMY YTO OHU MOTYT
06bIYHO 3aXuraTb roptoyve napbl NP HamHOro 60s1ee HU3KUX MOTeHuMasnax, YeM KucTeBble paspsagbl. Mo-
3TOMY BCe NPOBOASALLME YaCTU NpU onepaynax € XUAKOCTAMMU AOMXKHbI ObITb 3a3emneHbl (cMm. 13). MNMepcoHan,
ob6palalolmniics ¢ orHeonacHbIMN XUAKOCTAMMK, Takxe NOANEXUT 3azemneHuto (cm. 11.1).

Pe3epByapbl A0/DKHbI PerysispHoO ocMaTpmBaTbCs, YTOObl rapaHTMpoOBaTb, YTO HET HUKaKNX CBOGOAHbIX
MeTa/l/INYeCKNX 06 bEKTOB, HANPUMeEpP KaHUCTP, NaasalLWmX Ha NOBEPXHOCTU XUAKOCTU.

7.2.2 OrpaHuyeHue anekTpusaumu

JnekTpmnsauus MoxeT 6bITb OrpaHUYeHa cob604eHNeM onpefesieHHbIX PeXUMOB NpoBeAeHns onepa-
LN UK TEXHOIOTNYECKOro npouecca. PekomeHayemble Mepbl o6ecneyeHns 6e30NacHOCTU BK/IOYAIOT:

1) npun 3anosiHeHUN pe3epsyapa:

a) orpaHV4yeHne NIMHENHOM CKOPOCTM B SIMHUM NMUTaHUA pe3epByapa, orpaHUYeHne NpousBoAUTENb-
HOCTW CUCTEMbI NUTAHWUA pe3epByapa, yBesinyeHne gmameTpa MHUM nutanma (cm. 7.3.2.2.3 not 7.3.2.3.2 go
7.3.2.3.5);

b) o6opypoBaHMe Nocse HacoCOB U PUbLTPOB peniakCaunoHHbIX YCTPOICTB, ob6ecrneuynBamowmnx 4o-
cTaTouyHOe BpeMs 418 yTeuku 3apsagoB (cMm. 7.5 nA.2.2);

C) UCK/IlOYeHVe AUCNeprMpoBaHnsa B XUAKOCTWN BTOPOM HepacTBOPMMOL XuAKol casbl; 3T0, Hanpwu-
Mep, MOXeT 6bITb BOoAa, NOAHATaA CO AHa pe3epByapa. Tam, rae npefoTBpPaTUTb AUCMePrnpoBaHne BTOPOW
¢a3bl HEBO3MOXHO, OrpaHM4YnMBaKT CKOPOCTb (CM. 7.3.2.2.2 n 7.3.2.3.5.3);

d) uckntoyeHune, No mepe BO3MOXHOCTU, BO3MYLLLEHUA XNOKOCTU B pe3epByape NPUMeHEHUEM HUXHe-
ro Hanvea nnm Tpybbl, o6ecneymBatolleli BBOA NOTOKa HEMOCPeACTBEHHO yAHa pe3epByapa. Ecnu B ycnosusax
B3PbIBOOMACHO cpefbl NPOM3BOANTCA BEPXHUI HannB, a Tpy6a KopoTkas, crielyeT CHU3UTb CKOPOCTb NOTOKa A0
2 M/c N NpeAnpUHATL AOMOMHUTE IbHbIE Mepbl 3awWmnTbl N0 7.3.2.3.2 (HanpuMmep, HanNnpaBUTb NOTOK BAO/Ib CTEH-
KN pe3epByapa). B csiyyae BbICOKO NPOBOASLLIEN XNUAKOCTU ANA ee 3a3eM/IeHNs AOCTaTOYHO Ha AHe pe3epBy-
apa o60pyAoBaTb KOHTAKTUPYOLWNI C HEN yUacTOK 3a3eM/IA0LW e NOBEPXHOCTU.

2) npu BO3myLwaroLWwmx onepaumnax (cm. 7.9):

a) orpaHuMyeHne NoTpeb/AeMOi MOWHOCTU WM CKOPOCTU pabouynx OpraHoB Mewasnku (Hanpumep,
cornacHo BS 5958 no 0,37 kBT/M3 ansa cycneH3uii ¢ nposoanuMoctbio 1000 nCm/m);

b) UCkNtOYeHNe NPUCYTCTBUSA B XUAKOCTU BTOPOW HecMellnBatoLeincs dasbl;

C) NpUMeHeHne BTOPOI COBMeCTMMOI pa3bl C BbICOKOW MPOBOAMMOCTbIO (C MPOBOAUMOCTbIO CBbILE
10000 nCm/m).

3) npu cTpyiiHOW 3auncTke pesepByapa (cMm. 7.10):

a) orpaHuyeHne faB/IeHNSA XNAKOCTU M NPOMNYCKHOM CNOCOOHOCTM MOEYHbIX MaluH B npegenax, pe-
KOMeH0BaHHbIX B 7.10;

b) ucknyeHne nonagaHua BTOPOl HecMellMBallenca asbl B MOOLWKIA pacTBOp, 0CO6GEHHO npu
ero NoOBTOPHOM MPUMEHEHUU;

C) UCK/Il0OUeHWe pacnafarlunuxcst XecTKUX CTPYH, cnocoGHblIX o6pas3oBaTb pasfefleHHble 06GbeMbl
XUAKOCTU 3HAYNTESIbHOW 3/1eKTPUYecKoli eMKoCT! unmn pacnbin (cm. 7.10).

7.2.3 MpepoTBpaweHne ob6pasoBaHnsa B3pbIBOOMNACHOW cpefbl

Camblli agphekTMBHBbIN cnoco6 n3bexaTb ONacCHOCTU 3aXUraHUs COCTOMT B TOM. UTO6bI NpefoTBPaTUTh
BO3HWKHOBEHWE BOCMN/amMeHsieMoli cpefibl, Hanpumep:

a) UCKNI4YNTbL B CUCTeMe CBOOOAHbIE MPOCTPAHCTBA:

b) 3anN0/IHUTL CBO6GO4HOE NPOCTPAHCTBO MHEPTHBLIM ra3oM, TaKUM Kak a3oT, YINeKUCAbIA ras nam oUYunLyeH-
HbI/A BbIX/IONHO ras (C MPMMeHeHNeM Mep, OTMOYEHHbIX B 8.4);

C) UCK/TIOUNTb NpepbiBaHne 3arpy3ku U NpuMeHeHne CUCTeM, AONYyCKaloWmnxX nonagaHne B3pbiBOONACHOM
CMecu B pesepsyap;
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d) nocne o6GpaweHuns ¢ NeTy4YnMmn XnUAKOCTAMM pe3epByapbl cnegyeT oyuwatb, npoayBaTb, yaansTb
oCTaTKU roproYmnx XnaKocTeld, ra3oB U Napos;

e) yAocToBepbTeCh, YTO cucTeMa NpoAyBaeTcs AOCTATOUYHbLIM MOTOKOM CBexero Bosgyxa. CrnegyeT pery-
NAApHO oT6UpaTb NPo6Gbl rasa U NpY HEOGXOAUMOCTU MPOBOAUTE AOMNOIHUTE/IbHYIO BEHTUNALMIO;

0 npoAyBKy pe3epByapa BO3AyXOM C Lieflblo NpegoTBpalieHus NpucyTCTBUS B3PbIBOOMNACHON cpepbl
cnefyeT NPOBOAUTL C OCTOPOXHOCTbIO, KOrAa B pes3epByape XpaHunacb WAW XPaHWUTCA roptoyas XWAKOCTb C
HWU3KOW TemMnepaTypoii BCMbIWKKU, a TakKe Korga ecTb PUCK HASTMYMSA B HEM OCTATKOB TaKOW XUAKOCTH.

7.2.4 O6ecneyeHne yTeuykn 3apsaga

Korpga HeBO3MOXHO WCKAIOUYUTbL NPUCYTCTBME B3PbIBOOMACHOW cCpefbl, HA PUCK 3aXWUTaHUA MOXHO BU-
ATb OrpaHNyYeHneM HakonneHusa 3apsaga. UTo kacaeTcsi KOMNOHEHTOB 3KCMyaTupyeMoli CucTeMbl, TO C 3TOW
LeNbio OCYLeCTBSETCSA COeJUHEHNE NepeMbIYKaMy Ha 3eM/1I0 BCeX NMPOBOAHUKOB U. eCNn Heo6Xxo4MMO, Mpo-
BOAWTCA 3aMeHa M30/MpPYoWMX KOMMNOHEHTOB CUCTEMbl Ha pacceuBaloliMe UM NpPoBOAALMNE KOMMNOHEHThbI.
Ona xuakocTeli HemocpeACTBEHHO camblli 3 PEeKTUBHbI cnoco6 obecrneyvyeHUs yTeuyknm 3apsga cOCTOUT B
yBe/IMYEHNN NPOBOAMMOCTN BBEAEHMEM KOMMEPUYECKN AOCTYMHbIX aHTUCTaTU4Yecknx go6aBok (SDA). YToGbI
npefoTBpaTUTh OMAaCHbI POCT 3apsga NyTemM yBe/MYeHUs MPOBOAMMOCTU XUAKOCTU, AOCTAaTOYHO BBECTU B
Hee Ype3BblYaiHO HU3KYI0 KOHLUeHTpaLuuto AobaBku, nopsaaka oagHOW MUAIMOHHONK YacTu (cm. 7.1.4).

NMpumMeyaHue 1— AHTUCTATMYECKME A0GABKU LUMPOKO WCMOSb3YHOTCA A/151 aBUALMOHHOIO TOM/MBA B KOHLIEH-
Tpaumsx. 06bIYHO He NPUUNHSAIOLWMX HUKaKNX He6GaronpusTHbIX BO3AENCTBUI HW Ha ABUraTenIn caMosIeToB, HU Ha husb-
TPbI. HA Ha cenapaTopbl BOAbl.

NMpumeuyaHne 2— HekoTtopble SDA MOryT TepaTb 3(hheKTMBHOCTb MPY MOHKEHNN TeMMepaTypbl, BbIMbIBATLCS
BOAOW, hmnbTpaummn wam Npu B3aMmoAeicTBUn C APYrumMu KOMIOHEHTaMW.

AnbTepHaTUBHbIEe MeTOAbl YBENMYEHUS YTEYKN 3apsafa COCTOAT B 3aMeHe He U30Aupyowmnx (Maoxo npo-
BOASIWLMX) pacTBOPUTENEN Ha Nydlle npoBoaswme (Co cpefHeli UN BbICOKOW NPOBOANMOCTbLIO) UNu fo6asne-
HMEeM cCMellVBaloLWerocs NPpoBoASALLEro pacTBOPUTENA K nsonupytuwemy. Konmyectso Heo6xoaAnMMoro npoBo-
LAlLLero pacTBOpuUTeNnsa 3aBUCUT OT MPUMEHSAEMbIX XNUAKOCTEN 1 Tpebyemoro ypoBHs NpoOBOAMMOCTU.

7.3 PesepByapbl U KOHTeliHepbI

7.3.1 O6wWwune NonoxeHns

BO3MOXHble OnacHble NPOSAB/IEHNSA CTATUYECKOro 3/IeKTPMYecTBa U CBA3aHHbIE C HUMU Mepbl 3awuTbl
pe3epByapoB, NOKPbITUI U hyTepoBKM KnaccuuumpoBaHbl Ha NpoBoAsL e, paccenBatoLwnue am N3oanpyto-
wue (cm. 3.2, 3.7 n 3.15). ConpoTuBieHne oT N060I TOUKM CTEHKM A0 3a3eMIMTENA NONHOCTLIO MPOBOASALLEro
pesepByapa Ho npesbiwaeT 1 KOmM. ConpoTuB/ieHNe OT 060N TOUKM CTEHKU A0 3a3eM/NTesIi MOSTHOCTbI0
paccenBalolero pesepsyapa He npesbiwaetr 1IMOM.

B cooTBeTCTBUM C 3TOW knaccudurkaumeli B JaHHOM pasgesne npefcraB/ieHbl:

MpoBopasuero pesepsyapbl U KOHTeliHepbl; 7.3.2

PesepByapbl 1 KOHTelHepbl, cAenaHHble Le/IMKOM 13 paccenBalolWmnx Matepuanos; 7.3.3

PesepByapbl 1 KOHTEHEPbI C N30/IMPYIOLWUMN NOBEPXHOCTAMU: 7.3.4

dyTepoBaHHble eMKOCTU: 7.3.5

Onepauun, cBA3aHHble C ONAaCHbIMU NPOSB/IEHUAMMN CTATUYECKOTO 3/1IeKTPUYECTBa, BK/1OYAKOT 3anosiHe-
HUe. TPAHCNOPTMPOBKY (pe3epByapa W ero coAepXnmoro), ocsBoboxeHne, nsmepeHune n otéop npob. Ecnn
npu NpoBeAeHUn 3TUX onepaunii B eMKOCTU MOXeT o6pa3oBaTbCsl B3pblBOONacHasa cpega, To cnegyeT cobto-
[aTb HUXenpueefeHHble Mepbl 6e30MacHOCTU.

MpumeyaHne — Ecnn B3pbIBOONacHas cpefa obpasoBaTbcs He MOXeT (cM. 7.1.1). To B Mepax 3aluThbl, yKa-
3aHHbIX B 7.3, HET HEOBXOAMMOCTMU.

Psap apyrux onepaunii, Takmx Kak LUPKYNALUSa XUAKOCTW, ee BO3MYyLleHNe, CMelBaHue, Kpuctanamnsa-
LMSA U OYNCTKA, pacCcMOTpeHbl B 7.9 n 7.10.

CTtaHfapTHble OrpaHMyYeHnsa Ha CKOPOCTWU MOTOKA, AaHHble B 7.3.2, npexae BCero npefHasHayeHbl Ans
yrnesoAopoaos. OHWM MOryT, OfJHaKO, MPUMEHATLCA C HEKOTOPbLIMU OTK/IOHEHUAMW U ANA APYTUX pacTBopuTe-
Nleil n TONIMB C KNHEMATMYECKOWN BA3KOCTbIO MeHee yem npumepHo 6 mMm2/c npm 20rC. Ho ocobblii noaxop,
MOXeT oKa3aTbCa Heob6xo4MM NMpu o6palleHnn ¢ KOMNOHeHTaMn 6uonoruyeckoro tonamea (cMm. C.8) nam cme-
CAMU. KOTOPble XMMUYECKN OTINYAOTCA OT Yr/1eBOAOPOAOB U ANS KOTOPbIX HeJoCTaToueH OnbIT o6paleHns B
cuctemMax C BbICOKOW NPON3BOANTE/IbHOCTLIO. [JONOAHNTE IbHbIE OTPaHNYEHNA HEOBXOAMMBI ANA XUAKOCTel ¢
BbICOKOI BA3KOCTbIO, TaKNX Kak CMa3o4Hble macna (cMm. 7.4).
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7.3.2 MpoBoAAuwme pesepByapbl N KOHTeliHepPbI

7.3.2.1 O6wme NONOXEHMNSA

[na onncaHnsa onacHbIX NPOSIB/IEHUI CTAaTUYECKOTO 3/1eKTpUuyecTBa U COOTBETCTBYIOLNX CPeACTB 3alun-
Tbl CTaHAAapPTHbIE NPOBOAsALIME pe3epByapbl KnaccudunynpoBaHbl No pasmepam cnegyoumm o6pas3om:

LinnnHapuryeckue BepTUKasibHbIE pesepByapbl 1 TOpV30HTa/bHbIE LIMHAPUYECKIE N HELW-

pesepByapbI C KBagpaTHbIA Wi GNVBKWIA K KBaapaT JWHAPWYECKVE YO/ IMHEHHbIE pe3epByapbl

HOMY rornepeyHbIM ceveHvieM (CM. npyimeydaHve 3) (cm. npymevaHve 3)
Bonbume pesepsyapo! anameTp» 10 M 06bem > 500 M3 (125000 USG)
(7.3.2.2)

2 M3 (500 USG) < 06bem

Cpeanme pesepayapb! 1.3 T < adppeKTUBHBIA ArameTp 5 10 m ( )
(7.3.2.3) 06bem S 500 M3 (125000 USG)
Manbie pesepyapb! u adpchekTMBHBIV AnameTp S 1.3 M obbem 52 M3 (500 USG)

KOHTeliHepblI (7.3.2.4)

MpumeyaHne 1— B npexHux AokymeHTax, Hanpumep, B CENELEC TR 50404. BepxHuii npegen Ans cpegHnx
pe3epByapoB 6bi21 50 M3. a HWKHWUIA 1 M3. B HacTosilwem cTaHaapTe (cM. A.2.2) oba npefena ANs cpefiHUX pesepByapoB,
HWKHUIA 1 BEPXHWI, yBeNnyeHbl. MNpuyem, AN BepTUKas/IbHbIX pe3epByapoB 3TV Mpeesbl BbIPaKeHbl 3HAYEHUSAMU Auna-
MeTpa. YTo 60siblUe COOTBETCTBYET (DU3NYECKOMY CMbIC/Y, YeM 06beM (3HaYeHVs NoTeHLUnanoB 60sibLue 3aBUCAT OT Ana-
MeTpa. 4eM OT 06bema). BbipaeHHble Be/IMUNHOM 06 beMa npeaesnbl A/15 TOPU3OHTa/IbHbIX Pe3epByapoB COr1acytoTcs Co
3HAYEHVAMU TUMUYHBIX BEPTUKaUTbHbIX pe3epByapoB HauMeHbLUel BbICOTbL.

MpumeyaHne 2 — paHMYHbIE pa3mepbl 06beMa npeAcTasneHbl B M3 1 rasiioHax CLUA. Ans yao6ctea umcio-
Bble 3HAYEHUS B KaXJOW cucteme eguHUL, U3MepeHns JaHbl OKPYr/ieHHO. Kak criecTBre rpaHuyHble 3HaYeHns 6amnsku,
HO TOYHOe coBnafeHne He obecneunBaeTcs. MNonb3oBaTeNsiM cregyeT NPUCNocabsMBaTbCA K BbIPQXKEHUIO rPaHuL, Anc-
KPETHBIMU YAC/IOBbLIMWN 3HAYEHUAMN.

MpumeuaHue 3 — Pe3epByapbl CCeUeHEM «BIM3KAM K KBaAPaTHOMY» XapaKTepu3yoTcsl OTHOLWEHNEM O/IMHbI
K WMpUWHE He 6osiee 1.5. OTHOLEHMEM A/IUHBI K LUMPWHE A1 <Y A/IMHEHHbIX» pe3epByapoB 6osiee 1.5. Hopmbl 6e30mnacHo-
CTW. yCTaHOBJ/IEHHbIE /151 pe3epByapoB C KBaAPaTHOM M/IOWAALI0 CeueHusi, 06ecrneumBaloT 6e30MacHOCTb U YAMHEHHbIX
pesepBYyapoB C TaKOWi Xe M/IoLaAbio CEUEHNS, HO B 3TOM C/ly4ae OHU MOTYT OKasaTbCsi 60siee 1 He BMOJIHE OnpaBAaHHO
XKECTKUMU.

7.3.2.2 bosibwune nposogAlne pesepByapbl

7.3.2.2.1 0O6Wwme nonoxeHms

He3aBMCUMO OT NPOBOAMMOCTU XWAKOCTU WM KOHCTPYKLMU pe3epByapa AO/IKHbl 6biTb BbIMOMHEHbI
cnepyouwmne obwme Mepbl 3alUThi:

a) BbINO/IHEHO 3a3eMJsieHMe pe3epByapa U Bcero obopyaoBaHus, BkNw4asa Tpybbl, Hacocbl, PUIbTPbI,
penakcauMoHHble eMKOCTH (CM. 13):

b) rapaHTMpoBaHHO o6GecrneyvyeHO 3a3eMJ/ieHVWe HaxoAAWMXCSA UAn pa6oTtarowmnx B6/M3N OT OTKPbITOro
pesepByapa nwogeii (cm. 11);

C) Npu 3arpyske pesepByapa nyTem MPUMEHEHUS HWXHEro Haanea Uan Npyu BepPXHeM HanuBe NyTeMm npu-
MeHEeHUs1 TPy6bl C BbIXOAHbIM CEYEHNEM, PACMOJIOXEHHbIM Y AOHHOW YacTu, UCK/IIOUYEHO BO3MYLLEHWE XULKO-
cTn.

72.2.2.2 Pe3sepByapbl c OUKCUPOBAaHHON Kpbillel

[ns XuakocTei co cpefHeilt nnn HU3KO NPOBOAMMOCTBLIO CrlelyeT perysiaipHo ocmaTpuBaTb pe3epByap
Ha Hannyme cBO6GOAHBLIX MeTaN/IMYeCcKUX 06 bEKTOB, HanNpumep naaBalwLWnX KaHUCTP CO CBOMCTBaAMWU M30MU-
pOBaHHbIX MPOBOAHNKOB.

Ons xuakocTell ¢ HA3KOM NPOBOAMMOCTbLIO HEO6XOAMMBI Cneaytolne A0NONHUTENbHbIE Mepbl o6ecne-
YyeHns 6e30MacHoOCTU.

1) Mo pa3melLeHNI0O HacoCcoB 1 hubTPOB. PasmeleHne HacocoB, (hnNbTPOB 1 APYTUX y3/10B, obecneyn-
BalOLWUNX MHTEHCUBHYIO 3/1eKTPU3aLUI0 NOTOKa, CriefyeT BbIMOJHATbL Tak. UTOGbl MeXAY HAMU U BBOAOM JIMHUN
nuTaHbs B pe3epByap Haxogwunacb pesiakcalMoHHas eMKOoCTb, obecneynBatolas npedbiBaHNe XUAKOCTU B
TeyeHWe BPeMeHW, AOCTAaTOYHOrO AR CYLWeCcTBEHHOW yTeuku 3aps40oB MOTOKa XWMAKOCTW, nocTynawuiein B
pesepByap (cMm. 7.5 n A.2.2).

2) OrpaHu4yeHWe CKOpPOCTM MoToka. B TeyeHue HavanbHOro nepuoja 3arnosIHEHUS CKOPOCTb MocTyna-
IOLLero NOToka He3arpA3HeHHOW oAHOMa3HOl XNAKOCTU A0/MKHA 6bITb He 60siee 1 m/c. HayanbHbI nepuop,
3ano/IHEHUSI ANINTCS [0 COCTOSAHUSA, Korga:
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a) Tpy6a unum nwb600 Apyroe 3arpy3ovyHoe yCTpPOWCTBO y AHa pe3epByapa He CTaHeT HMXe YPOBHSA
XUAKOCTW Ha ABOIHOW AnameTp Tpy6bl;
b) no6asa Boaa, koTopas cobpanack B Tpy6onpoBoge, 6bi1a 6bl yaaneHa.

NpumeyaHus

1 OrpaHuyeHve a) pa3paboTaHo, YTOObI NPefOTBPaTUTL Pas3psiibl Ha 3arpy304Hyt0 TPYOY WM KOHCTPYKLMIO 1
YMEHbLUNTb TYpGYyNnsaLmio BoAbl AN ocagka.

2 insA o6ecneyeHns b) HEOBXOAVMO AW NMPUHATL NEPUOA BPEMEHU ANIUTENIBHOCTBLIO NoYaca, Ui BpeMs NPOKayKn
[BOIiHOTO 06 bema TpyObl.

Mocne HayanbHOro Nepmnoga 3ano/IHEHUA CKOPOCTb A/t He3arpsi3HEHHOW 0AHOMa3HOM XNAKOCTU MOXET
6bITb yBennyeHa cBblilwe 1 m/c. MakcumanbHas 6e3onacHas CKOPOCTb TOYHO He onpejesieHa, HO OBLWMNPHbIN
OMbIT NOKa3as, 4To onacHble NoTeHunanbl He NOSABAAIOTCS, €C/IN CKOPOCTb MeHee 7 m/c.

3-3a BbICOKOI 3apsXXeHHOCTM ABYX(a3HbiX NOTOKOB (CM. A.1.4) X CKOPOCTb Ha BBOJe ABYX(asHbIX Uu
3arpA3HeHHbIX XungkocTel (cMm. 3.6) goskHa 6bITb OrpaHnyeHa 4o 1 m/c B Te4eHue BCero nepuoga sarpysku.

3) BBogHoe ycTpoiicTBO. X1MAKOCTL A0/KHA BBOAUTLCA B pe3epByap rOpu3oHTa/IbHO C HaMMEHbLWUM
BO3MOXHbIM BO3MYLIEHNEM MPUAOHHOIO CA0A BOAblI U OCajka WM Tak, 4TO6bl BbICOKO 3apskeHHas nocTtyna-
lowas X1MAKoCTb pacTtekanacb. Xopollee B 3TOM OTHOLWEHUN YCTPONCTBO AO/HKHO 6biTb CHA6GXEHO rOpn30oH-
Ta/lbHOM MULIEHbIO UKW PacNPALWNUMCA HAKOHEYHUKOM, HanpasB/AOWMM NOCTYNaLWy X1NAKOCTb ropu-
30HTa/IbHO BAOJIb CTEHOK.

4) OrpaHu4eHne NPUAOHHOrO cnos. Ecnn B pesepByape NpuUcCyTCcTBYeT NPUAOHHBIN CNol BoAbl MK ocaj-
Ka. ero ypoBeHb criegyeT NOCTOAHHO KOHTPOANPOBaTb U NOAAEPXNBaTb, MO MeHbLUER Mepe, Ha ABa AnameTpa
Tpy6bl HMXEe BXOAHOro oTBepcTus. MNpu cobnogeHun TpeboBaHUit K ycTpolicTBY BBOAA, NpeAcTaB/ieHHbIX B
npeabigyuem pasgene 3. NPUAOHHbIA CNoli BoAbl NN Ocajka He AOJ/IKeH Ype3MepHO BO3MYyLAaTbCSA Npu no-
CTYN/IEHUN XNAKOCTU NP 3arpyske.

5) Ecnn cyuwecTByeT B3pblBOOMNAacHas cpefa 1 eCTb OMNacHOCTb BO3MYLEHUSA NPUAOHHbIX C/1I0€B BOAbI 1
0cafKoB, TO CKOPOCTb MpW 3arpyske He AOJKHa nNpesBblwaTtb 1 m/c.

NMpumMeyaHune — OBGLIYHO NP 3arpy3Ke HET HEOBXOAMMOCTM OrPaHNYMBATL CKOPOCTb NOTOKA 3HauYeHvem 1 m/c
TONLKO MOTOMY, YTO B pe3epByape BTopas pasa NpucyTcTByeT B (hopmMe NPUAOHHOTO C/I0S BOAbl UK ocafka. Puck, cBs-
3aHHbIV C TaKUMUN MPUAOHHBIMU CMOSIMU, CHUXAETCS Mepamu, NpeaycMOTPEHHBIMU pekoMeHaaumnamm 3 u 4.

6) Ecnin 3TO NCKIOYEHO, TO XUAKOCTb HWU3KOM M/IOTHOCTU He cnejyeT 3arpyxatb B pe3epByap, coaep-
Xawnii XnaKoCcTb CyLLeCTBEHHO 60/1ee BbICOKOW M/IOTHOCTU, NOTOMY UTO appekT nnaByyvyecTn NposiBUACSA Obl
B TOM, 4TO Hanbonee 3apsKeHHas XNAKOCTb OKa3asnacb Obl HaBepxy, 4TO Npueeso 6bl K o6pasoBaHuto 6onee
BbICOKOrO MoTeHuMnasa 3epkana Xuakoctu B pesepsyape. 10 TOW xe NpuyMHe He criedyeT 3arpyxaTtb 6osiee
Tensible XUAKOCTM B eMKOCTWU, YaCTUYHO 3anoJ/IHEHHble 60/1ee XONOAHbIMM XUAKOoCTAMU. CnefyeT Takxe no
BO3MOXHOCTW MCKIIOUYNTL 3axBaT BO3JyXa Wau ApYyroro rasa B 3arpy>aemyto Xuagkoctb. Ecnm Taknx onepaumnii
HeNb3A nsbexaTb, CKOPOCTb NOTOKa, NOCTynalwLwero B pesepsyap, A40/XHa 6biTb yMeHblieHa A0 1 m/c.

7.3.2.2.3 Pe3epByapbl C nnaBaloLWein Kpbiwel UaM BHYTPEHHUM MaBaloWmum Cr0em

B pesepByape c nnaBatoLleil Kpbillei Nan BHyTPEHHUM NiaBalolWMM NOKpbITUEM B3pblBOONacHas cpeja
BO BpeMS 3arpysku Kpbllleii Ui NOKpbITUEM OTAesieHa OT 3/1eKTPOCTaTUYeCKUX BO3AeNCTBUI 3apsKeHHON
3arpyxaemolii xngkoctu. MNoatomy, nocsie HayalbHOro nepuoga 3ano/IHEHUA, KOrAa Kpbilla MW NOKpbITUe
yXe Ha nnaBy, HeT HUKaKOW MOTPe6bHOCTM B OrpaHUYeHUn CKOpoCTu notoka. OfHaKo CKOPOCTb A0/1KHA 6biTh
orpaHunyeHa o 1 m/c, noka Kpbila He Ha nnaBy. UTo6bl rapaHTMpoBaTh XenaeMblil 3 hekT orpaxaeHuns, Bax-
HO. UTOObI N/1aBalLWwas Kpblla UM BHyTPeHHee NOKpbITUE Oblan 6bl cAenlaHbl U3 MPOBOASALLErO MaTepuana n
LO/MKHbIM 06pa3om 3a3emneHbl (cm. 13).

NHorpa B pesepByapax, 4To6bl NOTepn Ha McnapeHwe CBECTU K MUHUMYMY, MPUMEHSAIT nnaBatoLwni
cnoii Menkux ccepuyecknx (Mnn apyro popmbl) yactuly. BaxHO, 4To6bl OHM 6bINM 6bl cAenaHbl M3 pac-
ceuBaloLlero UM NpoBoslero matepuana. Takoli cnoii 4oNnycTUMO NMPUMEHATb TOMIbKO Ha BbICOKO NMPOBO-
AAWNX KNAKOCTAX, MOCKOSIbKY Ha XWUAKOCTAX C HU3KOV NPOBOAMMOCTbLIO TaKOW CNOW MoOXeT cnocobcTBoBaTh
BO3HMKHOBEHUIO MCKPOBbIX pPaspsaA0B 1 NpeAcTaB/iATb Takylo Xe, eC/in He 60MblUyt0, ONacHOCTb, Kak 1 apyrune
nnasarolne afeKTponposoasLLMe npegmeTbl.

7.3.2.2.4 O630p Mep 3awWmnTbl 4Na 601bWKX pe3epByapoB

B tabnnue 8 npegcrtasneH 0630p Mep 3awuTbl 45158 60/1bWNX NPOBOAAWMX pe3epByapoB Npu 3arpyske
XNAKOCTEW C HN3KOM NPOBOANMOCTbIO. ECNM 31eKTPONPOBOAHOCTb XUAKOCTN YBENNYNTL A0 3HAYEHUS CBbllLe
HWXHEeNW rpaHuubl AnanasoHa, YCTaHOBJ/IEHHOTO AR XWUAKOCTel ¢ HU3ko npoBogumocTbio (50 nCwm/m), Ha-
npumep BBegeHnem npucagkm (SDA, cm. 7.1.4 n 7.2.4). To B 3TUX Mepax 3awWuTbl He byaeT HEO6XO4UMOCTU.
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OfAHaKo B TakOM C/lyyae BaXHO rapaHTMpoBaTb 06s3aTesibHOe BBefeHWe Mnpucagkyi, NOTOMy 4YTO OTKas oT
ee BBeJeHUS MOXeT NMPUBECTU K BO3HUKHOBEHUIO Noxapa Wau B3pbiBa. Mepbl 3aWuUTbl XUAKOCTEN C HU3KOWA
NPOBOAMMOCTbIO AO/IXHbI ObITb COXPaHEHbI, €C/IN eCTb Kakoe-HUbyb COMHEHNE B OTHOLWEHUN NPUMEHEHUS
npucagku.

Ta6nuuya 8— Mepbl 3aWuTbI NPY 3arpy3Ke XULKOCTEN C HU3KOW NPOBOAMMOCTLIO B 60/1bLUME NPOBOASLLME pe3epByapb!

YCTpOViCTBO pesepByapa

Mepb! 3aWuThI C n/1aBatoLLE KPbILLEA Wi BHYTPEHHVM

M/1aBaloOLLYIM C/I0EM C dVKCHPOBaHHOI KpbILLIE

BblaepxuBaiite 3TOT pexuMm B Tede-
HVME HauYa/lbHOW CTaguy  3arpysku,

O6ecreybTe CKOPOCTL NMOTOKA MeHee  [ogaepxvBaiiTe  3TOT  pexuM [0 o
a npu 3arpyske 3arpsi3HeHHOW wam

1wmic BCM/bITUS KPbILUW W CI0st o
ABYyxha3HOM XMAKOCLW Becb nepuop,
3arpysku
B orpaHuYeHnMn CKOPOCTU MOTOKA HET
Heo6X0AMMOCTY, KOrAa Kpbiwa uam
Cnoii Ha nnasy 3TOT pexum pekoMeHAyeTCs BO BCeX
O6ecneybTe CKOPOCTb MOTOKA MeHee
MpumeuvaHne — OrpaHMueHne Cryuasix, KOrga CKOPOCTb MOTOKa He

7 mlc
CKOpPOCTU 6blBaeT HeobXoAMMO, YTo-  OrpaHudeHa go 1 m/c

6bl n3bexarb MOBPEXAEHUS KPbILN
NPy HTEHCUBHOW 3arpyske.

YpocToBepbTeECh B afleKBaTHOCTU
BpemMeHn npebbiBaHNSA XUAKOCTU B
penakcaluoHHOW eMKOCTU, YCTaHOB-
NIeHHOl B JIMHUM MNUTaHUS  Mexay
CUMIbHO 3apshHKatoLLMM XUAKOCTb 3ne-
MEHTOM (MUKPOHHbIM (PUNLTPOM) U
pesepByapom

O6sA3aTenbHOe TpeboBaHWe, Moka
KpblILLia UM Cnoii He Ha nnaBy

MpumeyaHne — Bpems npebbl-
BaHUA XUAKOCLW B penakcalyioOHHON
€MKOCTM MOXeT ObITb onpegeneHo
[na ckopoe™ notoka 1 m/c.

O6s3aTenbHOe TpeboBaHne

Mcknounte BO3MyLLEHWE COSA BOAb!

Ha pesepByapa 3arpy>xaemblim Mo-
Yy AHa pesepsyap Py O6sA3aTenbHOe TpeboBaHWe, Moka

TOKOM XWAKOCTW, 3axBaTblBaeMbIM o O6s3aTenbHoe TpeGoBaHme
KpbILLa Wan crioli He Ha nnaBy

BO3AYXOM WA MPOAYBaHWEM JIAHWN

rasom

M3-3a adpdhekTa BCMILITUS UCKIHOUN-
Te aNeKTpU3aumio XNAKoCTel Manion
N/IOTHOCTU B pe3epByapax, CoAepxa-
LLMX XWAKOCTU BbICOKOW MI0OTHOCTU
(cm. 7.3.2.2.1)

PekomeHgaumm no  obcTosiTENb-
B paHHOM TpeGoBaHMW HeT Heo6xo- cTBaM. Ecnu TpeGyeTcs obecneunTb
AvmocTH CKOpOCTb HWxe 1 m/c (CM. CTpoky 1
aTOl TabNULibl)

7.3.2.3 CpepgHepa3MepHble NpoBOsALLNe pe3epByapbl

7.3.2.3.1 O6nacTb NpUMeHeHuns

CpegHepa3sMepHble NpoBoOAsAlMNe pe3epByapbl (CM. onpegeneHne B 7.3.2) BK/IOYalOT Kak cTauynmoHap-
Hble. TaK U MOOGW/IbHbIE pe3epByapbl, TakKMe Kak aBTOLUUCTEPHbl N Xene3HOAOPOXHble LNCTepHbl. XOTA pas-
Mepbl caMO/IeTHbIX TOM/IMBHbIX 6AKOB f1exaT B TOM Xe gunanasoHe, UX 3arpy3ka paccmaTtpuBaeTcs oTAe/lbHO
B 7.8.1.

7.3.2.3.2 Mepbl 3awWnTbl 419 CTalMOHapPHbIX pe3epByapos

7.3.2.3.2.1 Mepbl 3aWunTbl 415 KUAKOCTENR BCEX TUMNOB

a) 3aszemneHue. [loNxHbl 6bITb COBMOAEHbI TpeboBaHUA 3a3eMieHUs, nNpeacTaB/ieHHble B 7.2.1 1 B
7.3.2.1. a).

b) Tpy6bl 1 wnaHrn: Tpybbl U WAAHTN NOJIHOCTbIO AO/DKHbl OTBeYaTb COOTBETCTBEHHO TpebGoBaHUAM
7.7.2 n7.73.

c) Miogn. OnacHoOCTb 3apsXeHusa naein AomkKHa 6biTb NOSTHOCTLIO YCTPaHeHa B COOTBETCTBUN C Tpebo-
BaHMAMMW rnasbl 11.

d) CkopocTb 3arpy3kn: CKOpoCTb NOTOKa A0/1XHa cobaoaaTbCca Bnpegenax, npegnncaHibixB7.3.2.3.5.2.
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NMpumMmeyaHue — MNpegenbHble 3HAYEHNA CKOPOCTM NOTOKA 3aBUCAT OT MPOEKTA pe3epByapa, AUMeTpa Tpyobl v
nNpUpoOabI XUAKOCTU.

e) Bo3ayx v ra3: He npogyBaliTe IMHUM BO3A4YXOM WU APYIMM ra3oM, noka TOYHO He yCTaHOBUTE, YTO
onepauua He NoBsieyeT NoBpexaeHus obopygosaHusa. [na aToro cregyeT NPUMEHATb He CxXaTblii BO34yX, a
a3oT UM cmechb BO3ayxa 1 azoTa. UTobbl n3bexarb YUpe3MepHbIX CKOPOCTeN NoToka (OTHOCUTENIbHO Npeaenos,
OaHHbIX B 7.3.2.3.5.2). ncnonb3yiiTe camMoe Ma/lleHbKoe MCXO0AHOe AaBJjlieHue, KOTOPOe A0CTAaTOYHO, YTOObI
npoAayTb NNHUIO. MUHUMK3NpPYiTe 06bem rasa, nogaBaeMoro noj NOBEPXHOCTb B pe3epByape.

0 MpoBegeHue M3MepeHUin 1 oT60p Npob: NMpu NpoBefeHUN M3MepeHuii n otbope NpPo6 MoXeT Mpo-
SABNATLCS AONONHUTENbHAA ONacHOCTb. ONacHOCTb cnefyeT UCKIUYUTL cobnoaeHeM npegnucaHnii no 7.6.

7.3.2.3.2.2 [lononHuTeNbHble MePbl 3alinTbl NPM 06paleHnn C XUAKOCTAMU C HU3KOM NPOBOANMOCTbIO

a) PunbTpbl U gpyroe o6opygoBaHne BbICOKOrO 3apsXXeHus: B hunbTpax TOHKOW OYMUCTKN, yCTaHOBJ/IEH-
HbIX B TPy6GOMPOBOAHOW NMHUM Nepef pe3epByapoM, MPOUCXOAUT 3HauYUTesNbHas anekTpusayumsa. Moatomy
cnepyeT NPYMeHATb Mepbl 3awWuThl, NpeAcTaB/ieHHble B 7.5.

b) ipeHax pe3epByapa: Ecan npoAyKT He NOSTHOCTbIO CMeLInBaeTCs C BOAOW, M BO3MOXHO o6pa3oBaHune
B pe3epByape NPUAOHHOIO C/M0sA BOAbl (Hanpumep, ecnin 3arpyxaemMblii NPOAYKT COAEPXUT BOAy WK ecnu
BOJla oTc/anBaeTCs M3 3arpyXxaemoro npogykra wiauM KoHAeHCUMpyeTCs U3 BOo3gyxa npu KosnebaHuax Temne-
paTypbl), HYXXHO o6ecneunTb BO3MOXHOCTb yAasieHns (CTekaHWsl) Takoro nNpuAoHHOro csiosl. BaxHo, 4To6bI
ypOBeHb BOASIHOTO MPWAOHHOIO C/I0S1 pacnosiarasica Huxe ycTpoiicTBa BBOAA MOTOKA MO MeHbLIeld Mepe Ha
ABa gnameTpa Tpy6bl.

c) 3arpy3oyHoe ycTpoiicTBO BxopgHoe oTBepcTue JO/DKHO 6biTb PacrnosioXeHO B HUXKHel yacTu pesep-
Byapa. HO Bbllle YPOBHS BOASIHOrO MPUAOHHOIO C/108. OTO MOXeT GbITb AOCTUIHYTO WM/IN YCTAaHOBKOW Tpy6bl,
nopaoleli NOTOK CBEPXY, U 3aKaH4YMBalOLWenca BbIXOAHbIM OTBEPCTNEM Ha TpeGyeMOM paccTOAHUWN Hag npu-
AOHHBLIM BOASAHBLIM C/I0EM, UWN YCTAHOBKOM TpyObl, Nnogatoleli NOTOK CBEPXY, U 3aKaHUYMBalOWENCSA BbIXOAHbIM
OTBEPCTUEM Ha TakOM Xe ypoBHe. BxogHoe oTBepcTMe [O/IKHO 6biTb CNPOEKTUPOBAHO Tak. YUTOGbI XUAKOCTb
nocTtynasna B pe3epByap ropusoHTa/ibHO OTHOCUTE/NIbHO ero AHa, YTo6bl BLIHOC 3apSAXXEHHOro NpoAykTa Ha no-
BEPXHOCTb 3epkana 6bln1 6bl MUHMMArEH, Takke Kak 1 BO3MYyLieHNne BOAAHOrO NPUAOHHOIO CNOS UK Oocajka,
BHOCMMOE MOCTynalLWmnmM NOTOKOM. B 3TOM OTHOWEHUW upeanbHO BXOAHOE OTBEpPCTUE B hOpMe MULLIEHMU,
KOTOpOoe HanpaBnseT XMAKOCTb napasnfiesibHO CTeHKaM pe3epByapa.

NMpuMeyaHue — [INs cTayMoHapHbIX Pe3epByapoB C GOKOBLIMU BXOAHbIMU BBOAAMMW UCMO/b30BAHNE MULLEHM
60n1ee NpakTUYHO, YeM NIacTUHYATOro AednekTopa, NOTOMY YTO NPU 3TOM OYEHb 3apsHXKEHHAs XUAKOCTb YAepXnBaeTcs
y OCHOBaHWsi pe3epByapa n MUHUMWU3NPYETCSA BO3MYLLEHWE NPULOHHOTO CNOSA BOAbI 1 Ocagka.

1) PacnblneHne npu 3arpyske:
- B 6onbLWMHCTBE C/yvyaeB pachnbljlieHne nNpu 3arpys3ke AO/KHO OblTb NCK/TIOYEHO NMPUMEHEHNEM HUX-
Hero HanuBa, Korfga NoTOK HanpasJ/leH FOPU3OHTa/IbHO, Kak ONnMcaHo Bblle (CM. Takxe 7.2.2).
- BepxHuii HannB OTKPbLITOW CTpyeli nHorga HensbexeH B HEKOTOPbIX Npoueccax (Hanpumep, Npu 3a-
rpy3ke peaktopoB c Melankamu). B atom cnyuae:

1) 3arpy3ouHas Tpyb6a Ao/mxHa 6bITb BBeeHa B eMKOCTb HeNocpeACcTBEHHO Y GOKOBOW CTEHKM, Tak
4TO06bI NOCTyNawWas XUAKOCTb HanpaBasaack BHU3 NOJ HEKOTOPbLIM YI/1IOM K CTEeHKe (MoJ Yr/IOM K BEPTUKaNu
ot 15° no 30°);

II) uTO6bLI ONpeaenUTb NPUEMJIEMYIO CKOPOCTb 3arpy3ku, onepauuto criegyeT npeasapuTesibHO fe-
TalbHO NpoaHanm3nposaTb. CKOPOCTb NOTOKa He A0J/HKHa npeBbiwaTb 50 % npeAenbHbIX 3HAYEHUI I CKOPOCTU
nnu nponsseneHns vd (cm. 7.3.2.3.5). HO He A0XHa 6bITb 60NbLIEe 2 M/C;

11l) paccTosiHMe OT KOHLA 3arpy304HON Tpy6bl (MM APYroro ycTpoiicTBa faHHOro HasHayeHus) Ao
MaKC/ManbHOro YPOBHS XWUAKOCTU AO/KHO ObiTb NO KpaiHeli mepe 200 MM. 4TO6Gbl BO3HUKHOBEHMWE pa3psaoB
HernocpeACcTBEHHO C MOBEPXHOCTUN XUAKOCTU 6bl/1I0 Ma/IOBEPOATHLIM.

roptourie XMAKOCTU C HU3KOWM NeTy4vyecTbio (Hanpumep, MalwMWHHOE Macsio), KOTOpble HECNOCOGHbI Npwu
MaKcMmasibHOW TemnepaType, BO3MOXHOW npu obpalieHnn ¢ HMMKU, K 06pa3oBaHWio B3PbIBOOMACHOW cpe-
Abl. MOTYT 3arpyXaTbCsl OTKPbITOW cTpyeli 6e3 Kaknx-m60o AONO/THUTENbHbBIX OTPaHUYeHN (BbIeYNOMSHYTbIX
Mep 3aWuTbl, NPeAyCMOTPEHHbIX A4NA C/yvyaeB, NpuM KOTOPbIX BO3MOXHO 06pa3oBaHVe B3pbIBOOMACHOW cpe-
Abl). OA4HaKo Npu 3TOM BaXHO rapaHTMPOBaTb, YTO HeT HUKaKUX APYrMX UCTOYHWUKOB MOCTYMN/IEHUS TOPHOYMX
napos, B3pbIBOONACHOro TymaHa uam kanneobpasoBaHus.

7.3.2.3.3 Mepbl 3aWuTbl 4719 aBTOLUCTEPH

Mepbl 3awWwnTbl 418 aBTOLUUCTEPH Te Xe. YTO U ANS cTauMoHapHbIX pe3epByapoB (7.3.2.3.2). 3a MUCK/tO-
YeHMeM UCMONb30BaHUSA OT/INYAIOLWNXCS NpefesioB Mo CKOpPOCTu, npegnucaHHoli B 7.3.2.3.5.4 n cnepyrowmx
[OMONHNUTENbHbIX Tpe6oBaHWA:
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1) 3azemsieHne n coeguHeHne nepemMbliykamMmm

a) ConpoTuB/ieHNE COeAUHEHUSA MexXAy Laccu, LMCTepHOW, Tpy6onpoBoAOM U apMaTypoii JOKHO
6bITb He 60n1ee 1 MOM. [1na LenbHOMeTaI/IMYEeCKUX CUCTEM CONPOTUBAEHNE AO/KHO 6bITh 10 OM UAN MeHb-
we. BNPOTMBHOM C/ly4yae criefyeT BbISBUTb MeCTa NOTEPU KOHTaKTa Uan NoBpexXxAeHnin oT KOppo3uu.

b) Kabenb 3azemneHust gonxeH 6blTb COeAMHEH C MalIUHOW Npexae, YeM HayHeTcs no6as onepa-
ums {Hanpumep, Npexae 4em 4YenoBeEK OTKPOET /IIOK. AN npexae, 4eM byaeT BbINOMHEHO coeguHeHne Tpyo).
CoeMHeEHVE MeXAY MallNHOWN 1 TOYKOM NpUcoefNHEHNs 3a3eMALWero ycTpoicTea AO/KHO ObITb MeHbLUE
10 OM 1 He fOIKHO HapyllaTbCs B TeyeHWe BCel onepauumn 40 ee 3aBepLUeHns.

c) PekomeHayeTcs, 4TO6bl YCTPOMCTBA 3a3eM/IEHUS U BblpaBHUBaHWNA NOTEHLMNANOB LUCTEPHbI C rpy-
30BUKOM U APYTUMW MeTan/IM4eCcKMMM 4acTAMU MalmrHbl 6b1iM 6bl CTaHAaPTHbIMU. M0 BO3MOXHOCTU TOYHee
cnegyeT 3ajaBaTb TOYKM aBTOLMCTEpPHbI, obecrneynBallwme NpucoefmHeHne yCTPONCTB 3a3eM/1eHUs, CO-
e[IMHEHHbIX C 3a3emnuTenemM. 3To GyAeT MUCKIOYaTb NPOM3BOJIbHOE MOAK/IOYEHMe YyCTpolicTBa 3a3eM/ieHns
K pas/IM4yHbIM YacTAM MalunHbl (Hanpumep, K KpblibSIM), KOTOPble MOTyT Oka3aTbCs 3/1eKTPUYeCKU U3onmnpo-
BaHHbIMWN M HE COeAMHEHHbIMU C LUCTEPHONM U rPy30BUKOM. PekomMeHAyeTCa NPUMeEHATb G6/0KNPOBKY, KOTO-
pas uck4vaeT Hayasno MNOrpysku, korga kabenb 3a3eM/IeHUS He NPUCOEAMHEH WX KOrAa CONpoTUBIEHUE
3aszemsieHns npesblwaeT 10 Om. PekomeHayeTcs, 4To6bl kabesb 3a3eMieHUs, TpebyeMblili MO NepevyncneHnto
b) 6b121 6bl YaCTbO CUCTEMbI HEMPEPBLIBHOTO C/IEXEHNA 3a COCTOSHWEM 3a3eMJ/IeHUS, KOTopas MOCTOSAHHO OT-
cnexwunBasna 6bl CONPOTUB/IEHNE MeXAY FPY30BUKOM M TOYKAMW A1 3a3eMJIEHUSA LMCTEPHbI M aBTOMaTU4YeCcKun
npekpatasa 6bl 3arpysky, Korga cornpoTuBsieHne 3a3emMmieHnsa npesbiwano 6ol 10 Om.

2) BepxHuit Hanue

a) 3arpysouHblii pykaB (M1 3arpy3o4Hoe KOJIEHO UK 3arpy3oyvHasn Tpyba) AO/KHbI yCcTaHaBNMBaTbCs
Tak. UTo6bl BbIXO[HOE CeyeHue pacrnosiarasiocb A0 Havasia Nnorpys3ku y AHa pesepsyapa.

b) 3arpy3soyHasn Tpyb6a foskHa:

I) pacnonaratbcs BepTUKa/bHO:
I) poxoanTb A0 AHA OTCeka;
1) gonxHa 6bITb CHabXeHa ycTpolicTBOM (e /ieKTOpoM), HanpaBASALWMM NOTOK BAONIb OCHOBa-
HUS eMKOCTHN (oTceka).
3) MonHuesawuTta
Mpu npubNMXKeHNN rpo30BOro YPOHTa Ha/IMB aBTOLMCTEPH BHE 30HbI MOJTHME3ALNTbI XXUAKOCTAMMU, CMO-
CO6HbIMM 06pa3oBaTb B3PbIBOONACHYIO cpeay, AO0/KEH 6bIiTb UCKIOYEH. HannB MOXeT NPoOn3BOAUTLCA TO/TbKO
B 30He 3aWuTbl C co6t04eHneM TpeboBaHNi MONHUE3aWMNThI.
7.3.2.3.4 Mepbl 3aWNTbI A5 XKEeTe3HOL0POXHbIX LMCTEPH
Mepbl 3aWKnTbl 4N XENe3HO40POXHbIX LUCTEPH TC Xe. YTO NAA CTauMoHapHbIX pe3epByapoB (7.3.2.3.2)
3a UCK/II0YEeHMEM ApYrnx npefesibHbiX 3Ha4eHUn ckopocTu (cm. 7.3.2.3.5.5) n crnepyowmx AOMNOMHUTENTbHbIX
Tpe6oBaHMii:
1) CoeguHeHne nepemblyKammu

a) PenbcCbl f0MKHbI 6bITb COeANHEHBI APYT C 4PYFOM 1 C 3CTakaol nepemMblyKamMmu C CONPOTUB/IEHNEM
He 6onee 1 MOwm.

b) ConpoTuB/ieHNe COeAUHEHNA MeXAy KosecamMmu, LUCTEPHON M OCTasibHOl YacTbio BaroHa [0/KHO
6bITb He 60s1ee 1 MOM. B cneunanbHOM OTAe/IbHOM 3a3eMJ/IEHUMN XeNe3HOA0POXHOW LUCTEePHbI HET He06X0-
AVMOCTU. MOCKO/IbKY OHO o6ecrneunBaeTcsa penibcamu.

2) bnyxpatoluime TOKU

a) Ana npegynpexaeHnsa 60yxaaloWwmx TOKOB BO (haHUEBbIX COeANHEHUAX JIMHUM HanuBa MOryT
6bITb yCTAHOBJ/IEHbI N30/IMPYIOLLME NPOKAaaku. B aTom cnyvyae nepej HavyasioM Ha/iMBa HaKOHEYHUK 3arpy3ou-
HOro ycTpolicTBa AO/KEH ObITb COEANHEH NMEPEMbIUKON C Xe/1e3HOL0POXHOW LUCTEPHONA.

b) Ans npegynpexaeHnsa 6nyxaalolWmnx TOKOB y4acToK NyTW, NCNOJb3yeMblii NS 3arpy3ku LUCTEpH,
[O0/KEH 6bITb M30/IMPOBAH OT OCTa/IbHOWM YacTu Xenes3HoOAOPOXHOro NyTn. 3Ta N30MAUNA He J0/DKHA WYHTU-
poBaTbCA KOPOTKMM 3aMblKaHWEM Yepes3 BaroHbl UK ApYyroe xesfle3HoA0pOoXHoe obopyaoBaHue.

3) BepxHuii HanuBe
Mepepn Havyanom 3arpysku 3arpy3ouHas Tpy6a go/mkHa 6bITb BBeAeHa 40 AHa uMcTepHbl. Tpyba gokHa:

a) pacnonaraTbCs BepTUKa/ibHO (aBTOMaTM3MpOBaHHasa cucTema BEPXHero HaimBa MoXxeT BBECTU ee
noa He6oONbLWMUM YI/IOM);

b) foCcTUraTb [jHa OTCeKa;

C) ocHalaTbCs YyCTPONCTBOM, HanpaBAAOWNM MOTOK BAOMb OCHOBAHUA OTceka.

4) MonHunesawmTa
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Mpu npubAMXeHNn rpo30BOro hpoHTa Ha/IMB LUCTEPH BHE 30HbI MOSTHUE3aLWMNTbl XUAKOCTAMMK, CNOCOO6-
HbIMKN 06pa3oBaTb B3PbIBOOMNACHYIO cpefy, AO0/KeH OblTb UCKIOYEH. HannB MOXeT Npon3BOAUTLCSA TO/IbKO B
30He 3aWuTbl ¢ cobnogeHnemM TpeboBaHNn MOHMe3alWNTbI.

7.3.2.3.5 TpeaenbHble 3HAYEHMSI CKOPOCTM MOTOKa U npousBegeHus vd

7.3.2.3.5.1 MNoAcHeHUA

MpegenbHble 3HaYeHNA NapamMeTpPOB MOTOKA BblpaxakTCs UM 3HAYEHUAMWN CKOPOCTU UNN 3HAYEHUAMU
npousBefeHnst CKOPOCcTU Ha gnameTp Tpy6bl (vd). KntoueBble hakTopbl, BAMSIOWME HA 3TU NpeaefibHble 3Ha-
YyeHus cnepylouime:

a) Pasmep u chopma pesepByapa: Pasmepbl 06bI4HO Nexart B gnanasoHe oT 3 4o 10 m3. B BbICOKUX U y3-
KX pe3epByapax BO3MOXHbl Hanbo/blune 3Ha4eHNsA NOTeHUManoB 3epkKasa XUAKoCcTu. NoTeHunanbl 06bIYHO
HUXe B pe3epByapax Hanbosblero Nin HauMeHblero pasMmepa, B YA/IMHEHHbIX TOPU30OHTaIbHbLIX pe3epBya-
pax. B pesepByapax, AJ/InHa N WMUpNHa KOTopbIX (n anameTp) 60/blue, YeM BbicOTa.

MpumeyaHne — B A0OCTATOYHO Y3KUX pe3epByapax Takxe AOJSIKHbI ObITb HU3KME 3HAYEHUSA noTeHynanos, HO
Tpeﬁy}OLLl'I/IeCﬂ ANA 3TONo0 COOTHOLWEHUA BbICOThl N WUMPWUHBI B 3TOM C/lydae npakTn4yeckn He onpaBAaHbl.

b) BAusHWe LEHTPa/IbHOTO NPOBOAHMUKA: B nouTn Ky6nyeckom pesepByape (T. . Korga BCe OCHOBHbIE W3-
MepeHusi [OCTaTOYHO 6/IN3KN) BBEAEHNE LLeHTPa/IbHOIo BepTUKaA/IbHOIO NPOBOAHUKA CHUXAET MakCUMasbHbIl
noTeHuMan NpYMepHO B ABa pa3a. CHUXeHWe noTeHuMana no3BosisieT YBENNUYUTb CKOPOCTb MOToKa. Takoii
LEeHTPasbHbI/i NPOBOAHUK HAMHOIO MeHee 3(P(PeKTUBEH (MEHbLIE B/IUSIET HA CHUXEHWE MAKCUMasIbHOTO MNo-
TeHuMana) B yANMHEHHbIX FOPU30HTA/IbHBIX pe3epByapax WM B HU3KUX WWPOKMX pe3epByapax. K pesepsy-
apaM. UeHTpabHblii NPOBOAHUK B KOTOPbIX CNOCOGCTBYET YBE/IMYEHUIO NMPOU3BOAMTENILHOCTU 3arpy304HbIX
onepayuii, OTHOCATCSA aBTOLUCTEPHbI C BEPXHMM HAaNIMBOM (C MPOBOAAWMM 3arpy304HbIM PyKaBOM) U NpPUEM-
HbIMU YCTPONCTBAMM B HUXKHEW YacTU aBTOLUCTEPHbI.

c) MNpupoga xuakocT: Hapsily ¢ NPOBOAMMOCTLIO BaXHa O4HOPOAHOCTb WM reTeporeHHocTb (MHOro-
hasHocCTb) XuaKoctTn. Kpome Toro, B HedpTe406bIBaIOLEN NPOMBILWIIEHHOCTU YCTAHOB/IEH NMOBbIWEHHbIN PUCK
3/1eKTPOCTATUYECKOrO BOCM/IAMEHEHMSA MPU 3arpy3ke TPAHCMOPTHbIX CPEACTB TOM/IMBaMU CPeaHUX hpakuuii
NneperoHkM ¢ HU3KUM cofepxaHuem cepbl (< 50 ppm).

MpumeuaHne — YBefMyeHne pucka npu o6paLieHnn ¢ TONAMBamm CPegHUX PPakLuili NeperoHkn, CBA3aHHoe ¢
MOHWXEHNEM COAEPXaHUS Cepbl, ABASETCSA CyLeCTBEHHbIM (DAaKTPOM TOMbKO ANS 3TUX hpakumii, U He 3aTparuBaeT Apy-
TMe TUMbl XUAKOCTU (HANPUMEp, BEH3UHBI, YNCTbIE XUMUKATbI U PACTBOPUTESU, B KOTOPbIX MOXET 6bITh HE3HAUNTETbHOE
coAepXxaHue cepbl, HO HeT HUKAKUX CBUAETENbCTB NPOSIB/IEHWS NOBbILLIEHHOTO PUCKA 3/1IEKTPOCTATUUYECKOTO 3aXMUIaHns).

d) CtaynoHapHble 1 MOGUbHbIE pe3epByapbl: 3arpy3ka ctauMoHapHbIX pe3epByapoB MOXeT 6bITb pac-
cynTaHa Ha onpefesieHHble YC/I0BUA, TOrAa Kak MobusbHble pe3epByapbl MOTyT ObiTb OT/IMYAKOWMUMUCA MO
pasmepam v no popmam. [na Mo6ubHbIX pe3epByapoB CKOPOCTb Unun npegen vd AoMXHbI 6bITb yCTaHOB/Ie-
Hbl C yYeTOM Xy/ALlero cayyas, C KOTOPbIM MOXHO CTOJIKHYTbCA. MOGU/IbHbIE LNCTEPHbI YANIMHEHHbIE U FOPU-
30HTa/NIbHble ANA yA06CTBa UX TPAHCNOPTMPOBAHUA, TOrAa Kak cTalunoHapHble pe3epByapbl HacTO BbICOKME U
y3kue (BbicoTa/gnameTtp > 1).

N3-3a Takmx NpakTUYeckMx pasfiMunii ycTaHOBJ/IEHbl pasfiMyHble npegesibHble 3HauYeHus vd gns crauyu-
OHapHbIX pe3epByapoB, aBTOLNCTEPH M XeNe3HOA0POXHbIX LMCTepH. Kpome Toro, n Ana aBTOLUCTEPH, U ANA
Xene3HoA0POXHbIX LUCTEPH YCTAHOB/IEHbl pa3/inyHble npefesibHble 3HAYEHUA ANA yr1eBof0poAoB cpefHeli
dhpakuy NeperoHkn n ANa Apyrux XuaKocTen.

7.3.2.3.5.2 O6nacTb, N0 KOTOPOIi 3a4al0TCA NPoAe/bHble 3HAYEHUS NapamMeTpoB NoToka

MpepenbHble 3Ha4YeHMA CKOPOCTU UK NpousBegeHuns vd 3agatoTcs «o6nacTblo penakcayumn». O6nactb
penakcaumm — y4yacTok Tpy6onpoBoga nepej BXOAHbIM OTBEPCTUEM B pe3epByap, BpeMs npebbiBaHWA MO-
TOKa B KOTOpOM cocTaBnisfieT 30 cekyHA nan B 3 pasa npeBbllwaeT CO6GCTBEHHOE BpeMs penakcayum XunKkocTu.
Bpemsa npeb6biBaHWA NOToka B 06/1acTu penakcauuu onpegenseTcss HavMeHblueli BO3MOXHOW NpoBoAuMO-
CTbIO. Kakasl TOflIbKO MOXeT 6bITb. ECIM HanMeHblwan NPoOBOAMMOCTb HEM3BECTHA, 3a KpUTepuii NpUMeHsIoT
30 cekyHp.

YT06bl rapaHTMpoBaTh, YTO paccuyuTaHHbIii npegen no vd Man No CKOPOCTWU onpefeneHbl NPaBUIIBHO,
cnepyet y6eanTbCA, YTO OHM OonpefesieHbl MO cCaMOl KpUTUYeCKol cekunn Tpybonposoga.

B cucteme, B KOTOPOW HeT pa3BeTB/IEHNSA, KPUTUYECKasa CeKuna — Ta. B KOTOPOW gnameTp Tpybbl Hau-
MeHbLWMWA. Mpu aToM ee ANMHA A0XHA 6GbITb HE MeHee 5 M 1 OHa A0/KHA 6blTb €AVHCTBEHHOW cekuuei
C HauMeHblWKM AnameTpom Tpy6bl. Ecnu gnameTp Tpybbl B Apyroli cekumn ewe MeHblle, TO UMEHHO 3Ta
ceKkuMs co cnefyloumnm caMbiM ManbiM AMaMeTPoOM cevyeHus Tpybbl MoxeT 6biTb B3siTa B KauyecTBe caMoW
KPUTUYECKOW.
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Ans cnctembl TPy6bl C pa3BeTBAEHMAMN (Hanpumep, 60nblias NuTalLwasn JMHUA, pa3BeTBAAIOWAACA Ha
MeHbLUMEe IMHUN TaKuM 06pasoM, YTO CErMeHTbl, Ppacno/IoXeHHbIe Bbllle M0 NOTOKY, MUTalT HECKO/IbKO pe3ep-
ByapoB. a /IMHNW, pacnosioXeHHble BHWU3 MO TEYEHWIO, MUTAKT KaxAas TO/bKO OA4WH pe3epByap), Kputuyeckas
cekuusi — Ta. AN KoTopoit BennumHa Fs/ds T nmeeTt Hanbonblee 3HayeHue. Mpu atom: FS — makcumanbHo
BO3MOXHbIi pacxog vyepes cermeHT. ds — guameTp Tpybbl B cerMeHTe U T = 2 — napameTp, yYuTbiBaemblii
npu oueHke nNpeAenbHOro 3HavyeHns npegensl vd unm T = 3 — ANA OUEHKW NpeAesibHOro 3Ha4YeHNsi CKOPOCTU
(cm. A.1.4).

MakcumanbHbIM NpuemsemMbiM NOTOKOM B KPUTUYECKOM CerMmeHTe, 3amnosIHALWEM HECKO/IbKO pe3epBy-
apoB ogHOBpeMeHHO, siBnseTcsa Ns

Ns =FslIFr

roe Fs — makcumanbHO BO3MOXHas CKOPOCTb B cermeHTe, a FT— 06beMHasi NpoM3BOAUTENIbHOCTb MOTOKA,
nocTynaroLiero B pesepsyap.

MOTOK B CermMeHTe yBe/IMYeH, T. K. OH pa3fensercs no pesepsyapam. MNOCKOMbKY TEKYL WA MOTOK N3MeHS-
eTcs KakK KBagpaT CKOPOCTU, pa3pelleHHas CKOPOCTb NOTOKa nnn npegen i/dpnsa cermeHTa — COOTBETCTBEHHO
BpemeHa Ns12 Bblwe, yem npegen Ana pesepsyapa (cm. A.1.4).

7.3.2.3.5.3 TpepenbHble 3Ha4YeHUA OANA CTayMOHapHbIX pe3epByapoB

Ansa 3amefneHHOro HavyasbHOrO M 4719 OCHOBHOIO Nepuoja 3arpy3ky ycTaHaB/IMBAKTCA pas/inyHble
npegesibHble 3Ha4YeHUA NapameTpoB NOTOKa.

3amMeNieHHbI HavyanbHbIA Nepuop 3arpy3ku: [ns XuakocTel cpegHel U HU3KOWN NPOBOAMMOCTM U TaMm.
rae B pesepByape MOXeT OoTcTaMBaTbCs BOAa B MPUAOHHOM C/0€ WM NPUCYTCTBOBaTb 0Cafo0K, CKOPOCTb MO-
TOKa [l0/1XHa ObITb YMEHbLIEeHa HWXe NnpeesibHOro 3Ha4yeHus, Npyu KOTOPOM MPOSAB/IAETCA PUCK BO3MYLLEHUA
ocajgka. HayanbHas CKOPOCTb MOTOKa He AO0J/KHA NpeBbiCUTb 1 M/C, NOKa YPOBEHb 3arpyxaemMoro npogykra He
nogHUMeTCA Haj BbIXOAHbIM CEYEHWEM Ha ABa AnameTpa Tpybbl. ECTb i He06X0AMMOCTb B 3aMe/1IeHUn Nno-
ToKa B Hauyane 3arpysku Tam, rae HeBO3MOXHO MosiBIeHNEe NPUAOHHOIO C/105 BOAbl UM o6pa3oBaHusa ApYroro
ocajka, MHeHNs pacxofsaTcs. Mi3amMepeHUa nokasasnu, 4YTO Mpu 3amMeA/IEHHOM peXxume 3arpy3ky noteHuuanbl
CHMXalTCA He3HaunTeslbHO. TeM He MeHee, 3aMef/IeHHbI/i pPexum 3arpysku xenaTtesieH, YTobbl nsbexartb
BO3MOXHOr0 3aTekaHua BOoAbl U3 Tpyb6onposoaa.

Ecnun pesepByap 3arpyxaeTcs B HECKOJ/IbKO OTAE/NbHbIX CTaANi, TO Ha KaXAO0W cTagnun peKkoMeHAyT 3a-
rpy3Ky HaumHaTb CO CKOpPOCTbIO 1 m/c.

MonHbIA NOTOK: NpeAenibHble 3Ha4YeHUst vd 1 CKOPOCTM NOTOKa B TeYeHue MOJIHOro nepuoja 3arpysku 3a-
BUCAT OT NPUPOAbI XXUAKOCTU 1N KOHCTPYKLUNM pe3epByapa:

1) Bce BblCOKOVpOBOAsiLLME XUAKOCTM U ofHOMa3Hble XMAKOCTU cpefHell npoBogMmocTu: HeT orpa-
HWYEeHNSA CKOPOCTW MOTOKa, HO pekomeHAyeTcs, 4To6bl OHa Gblna He 6onee 7 m/c. Ecnu BbicOKass CKOpPOCTb
pa3pelieHa To/IbKO MOTOMY, YTO NMOBbIWEHHAsA NPOBOANMOCTb 06ecrnevyeHa BBeJeHNEeM aHTUCTaTU4eCcKon npu-
cagkn (SDA), To BaXHO, YTOOGbl BBeAeHNEe Npucagkn 6b1/10 HAAEXHO rapaHTMpoBaHO, MOTOMY UYTO ee OTCyT-
CTBME MOXeT NMPUBECTU K Moxapy uan B3pbiBy. ECNM eCcTb kakoe-HUGYAb COMHEHNE OTHOCUTE/IbHO HafeXHo-
CTV BBeJEeHMS NpucafKkn, CKOPOCTb NOTOKA He A0JKHa NpeBblWwaTb NpeAesibHOro 3HaYeHUs, yCTaHOB/IEHHOTO
ONS XNAKOCTeW ¢ HA3KOW NPOBOAVMMOCTLIO.

2) 3arpasHeHHan wnu geyxdasHasa XUAKoCTb C HU3KOM NPOBOAMMOCTbIO. MpK 3anosIHeHUN pe3epByapoB
AByXdasHbIMU CMecAMU (HanpuMmep, 3arpsA3HeHHbIMU XUAKOCTAMU, XUAKOCTAMU C 3IMY/IbIMPOBaHHOW BOAON
WUAn ¢ cycneHsueli ¢ TBepAbIMM YacTuuamm), obragarowmummn cpegHeli UM HU3KOW NPOBOAMMOCTbIO, CKOPOCTb
He fo/1XHa npesBblwaTb 1 m/c. CKOPOCTb TakxXe He A0J1XHa npeBblwaTbk 1 M/c, ecnu B pesepByape € NPOoAYyKTOM
CO cpefiHell AW HU3KOM NMPOBOAMMOCTbBIO YPOBEHb NMPUAOHHOIO CNOSA BOAbI UM OCajKa BbICOK (TO eCTb ec/in
3TOT YPOBEHb AOCTUraeT BbICOTbl AMamMeTpa BbIXOAHOIO OTBEPCTUS nuTawowelr Tpybbl nnau Bbiwe). Ho cko-
pOCTb He A0J/1XHa 6bITb U CYLECTBEHHO HMXe 1 M/Cc. 4TOGbI UCKIIOUYUTL 3aTeKaHne BOAbl B 3arpy304Hyto Tpyoy.

3) HesarpsisHeHHble XUAKOCTU C HU3KOWN NPOBOAMMOCTbIO: [118 He3arpsA3HeHHbIX (YUCTbIX) OAHOMa3HbIX
XWAKOCTeli C HU3KOV NPOBOAMMOCTbIO CKOPOCTHbIE OTpaHUYEHUS OCHOBaHbl Ha NpeAenibHbIX 3HavyeHusx vd.
MOJIyYEHHbIX UCXOAsA U3 CPeAHel CKOpPOCTU NoToKa V. B MeTpax/cekyHay, B Tpy6e ¢ anameTpom d. B meTpax.

MpegenbHble 3HAYEHNA HOPMUPYEMbIX MapaMeTPOB pas3/InyHbl A/1S pe3epByapoB C BEPTUKa/IbHOWN U ro-
pV30HTaNIbHOI 0CEBOW CMMMeTpUEN.

a) BepTukanbHble LMAMHAPUYECKNE pe3epByapbl C BePTUKalbHOW OCeBOW cuMMeTpued Uan emKocTu ¢
BepTUKabHbIMU CTEHKAMU U C KBaAPaTHbIM WU C MPUBIMKEHHbIM K KBaApPaTHOMY NMOMNepeyYHbIM CeYeHneM:

NMpumeuyaHne — PesepByapbl C NPUBAMKEHHbLIM K KBaAPaTHOMY NoNepeyHbIM CeYEHNeM XapakTepuayTes oT-
HOLIEHMEM [/IMHBI K WMPUHE, He MpeBbiwaiowum 1.5.
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Mpwn 3arpy3ke no MepasBeTB/EMHOW JINHUN CKOPOCTb V B KPUTUYECKONM 4YacTu obnactm peniakcauunu
(c™m. 7.3.2.3.5.2) pomxHa 6bITb OrpaHnyeHa o

v S K(DJd)'2 m/c,
BM/I0Tb J0 MaKCUMasIbHOI CKOPOCTU noToka 7 M/c.

3pecb O — gnameTp pesepByapa WUAW. A4NA MOYTU KBafpaTHbIX eMKOCTel, ¢ AnnHoli L n wupuHoin W,
ah(peKTUBHbIN guameTp, onpegenerHblii kak D - 2 (LWhrf2 (npu kBagpaTtHoii dhopme ceuenusi L= W).d —
avameTp Tpy6bl (D v d gO/MKHBI 6bITh BbIPaXEHbI B O4MHAKOBbLIX efnHuuax namepenus). K — koHcTaHTa ¢
pasmepHoOCTbio ckopocTu. KoHcTaHTa K cna6o 3aBUCUT OT AN3/IeKTPUYECKO MOCTOAHHOW Xnagkoctu. Kak no-
kaszaHo BB.2.2. K = 0.7 m/c npu r = 2. NMpuyem, MakCMManbHO€ OTK/IOHEHME OT 3TOro 3Ha4YeHns MeHblwe 6.3 %
B AnanasoHe AN3NeKTPUUYECKUX NOCTOSAHHbIX (80 e - 5) XUAKoCTel ¢ HU3KOM NPOBOAUMOCTbLIO MPOBOANMOCTMU.
3Ta HebonblWas pasHuLa — B Npepgesiax, nepekpbiBaeMbix koadduuymeHTom 6e3onacHocTn. B ntore npuHATO
yHuBepcanbHoe 3HayeHue 0,7 m/c.

Mpun 3arpy3ke HECKONIbKUX pe3epByapoB MO pa3BeTB/IEHHOW NIMHUN KPUTUYECKUIA CErMeHT MOXeT oKa-
3aTbCS Ha y4yacTKe /IMHUW, NuTaloweli He oANH pe3epByap. B aToM cnyyae MakCcuMasnbHasi CKOPOCTb B KPUTU-
YECKOM CeYeHMU MOXeT BbITb YBe/InyeHa ¢ y4eToM MHOXuTens A/S1f2. paccmoTpeHHoro Bblwe, rge Ns — oT-
HOWeHNe MaKCMMasbHOW CKOPOCTWU MOTOKA B KPUTMUYECKOM CermMeHTe K CKOPOCTW MOTOKa, nocTynakwliero B
pe3sepByap (cMm. 7.3.2.3.5.2 nA.1.4).

Pacxofbl, NosyyYyeHHble U3 BbilleYNOMSAHYTOrO BblpaXeHUs A1 C/ly4vas 3arpyskum pesepByapoB uepes
NNHNKN 6e3 pa3BeTB/IEHNI C TONLWMHOW CTEHOK NO CNUCKY (NepeyHto) 40 gaHbl B Tabnuuax 9a (B M3/MUH) n 9b
(B rannoHax CLUA/MUR).

MpumeuvaHne — B CeBepHoit Amepuke Tpy6bl onpegensoT no ux NPS (HopmaTtuBy pasmepoB Tpy6, rae Ha-
PYXHbIl/i AMamMeTp BblpaXeH B AloliMax) 1 Mo HOMeHKNaType TOMWMUHbI X CTeHKW. B EBpone Tpy6bl onpefensoT no ux
DN (Hopmanu guamMeTpoB, rae HapyXHblid AnameTp BblpaxeH B MM) 1 no ux IN (Hopmanu BHYTPEHHUX ANaMeTPOB B MM).

Ta6nuya 9— MpegensHble 3HAUYEHUA NPOU3BOANTENBHOCTU 3arpy3Ku CpeHEPA3MePHbIX BEPTUKA/IbHBIX pe3epByapoB
no Tpy6am no nepeyto 40

a) Mpon3BoanTeNnbHOCTL B MIMUH

Pasmep Tpy6b! [viameTp pe3epByapa, M
NPS ON ID. Mm 1 15 2 25 3 4 5 e B 10
1 25 26.6 0.14 0.18 0.20 0.23 0.23 0.23 0.23 0.23 0.23 0.23
1.5 40 40.9 0.27 0.33 0.39 0.43 0.47 0.55 0.55 0.55 0.55 0.55
2 50 52,5 0.40 0.49 0.56 0.63 0.69 0.79 0.89 0.91 0.91 0.91
25 65 62.7 0.52 0.63 0.73 0.82 0.90 1.04 1.16 1.27 1.30 1.30
3 80 77.9 0.72 0.88 1.01 1,13 1.24 1.44 1.60 1.76 2.00 2.00
4 100 102 1.08 1.32 1.53 171 1.87 2.16 241 2.64 3.05 341
5 125 128 151 1.85 2.14 2.39 2.62 3,03 3.39 3.71 4.28 4.79
6 150 154 1.99 2.44 2.82 3.15 3.45 3.99 4.46 4.89 5.64 6.31
8 200 203 3.01 3.69 4,26 4.76 521 6.02 6.73 7.38 8.52 9.52
10 250 254 4.24 5.19 5.99 6.70 7.34 8.47 9.47 10.4 12.0 13.4
12 300 305 5.51 6.75 7.79 8.71 9.54 11.0 12.3 135 15.6 17.4
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b) CkopocTb notoka B rannoHax CLUA/MyH

Pasvep Tpyob! [vaveTp pesepsyapa, yToB

NPS DN 0. Mm 4 6 6 8 1O 12 16 20 26 33
1 25 26.6 42 47 51 59 62 62 62 62 62 62
1.5 40 40.9 80 89 97 113 126 138 146 146 146 146
2 50 52.5 116 129 142 164 183 201 232 240 240 240

25 65 62.7 151 169 185 214 239 262 302 338 343 343
3 80 77.9 209 234 256 296 331 363 419 468 529 529
4 100 102 315 352 385 445 497 545 629 704 802 904
5 125 128 442 494 541 625 698 765 883 988 1130 1270
6 150 154 582 650 713 823 920 1010 1160 1300 1480 1670
8 200 203 878 982 1080 1240 1390 1520 1760 1960 2240 2520
10 250 255 1240 1380 1510 1750 1950 2140 2470 2760 3150 3550
12 300 305 1610 1800 1970 2270 2540 2780 3210 3590 4100 4620

MNpepencHble 3HavyeHus vd oS APYrUX cpefHepasMepHbIX pe3epByapoB (Hanpumep, rOPU3OHTANIbHO-
0CeBbIX pe3epByapoB UM eMKOCTell C BEPTUKaNIbHbIMW CTEHKAMW U C YAJIMHEHHBIM He KBaZpaTHbIM nonepey-
HbIM ceyeHunem):

vds N x 0.50 m2/c — ANs BEPXHEro WAW HWKHEro HasiMBa C LeHTpasibHbIM NPOBOAHUKOM.
vd s Wx 0.38 m2/s — Ans HUXHero Hanmea 6e3 LeHTpasibHOro NpoBOAHMKA.

BN/IOTb J0 MaKCMMa/lbHOI CKOPOCTU noToka 7 m/c.

B aTux BblpaxeHUsAX npefesibHbIX 3Ha4YeHUn MHOXUTenb N oTpaxaeT BAMAHWE ANVHbI pe3epByapa. L.
KoTopas ABNSETCA HaUBOIbWUM FOPMU30HTaIbHBIM padmepom. Mpu L B metpax: N = 1 npu L < 2. N = (L/2)05
np 2 SLS4,6 uN a 1,5 npu L> 4.6. BHyTpeHHME KOHCTPYKTUBHbIE 3/IEMEHTbI, Takne Kak Neperoponku, He
cnegyeT NpuMHMMaTbL BO BHMUMaHWe Npu onpejeneHnn AAVHbI pe3epByapa, HO eCnu pesepByap nogpasgesieH
Ha MOJIHOCTbIO OTAE/IbHbIE OTCEKN, KaXAbI U3 HUX CriefyeT paccMaTpuMBaTb Kak OTAe/bHbI pe3epByap.

3Tn npepenbl onpefenstoTCAa NO KPUTUHECKOMY CeveHuto Tpy6bl B 06/1acTy penakcauun nepepn pesep-
Byapom (cm. 7.3.2.3.5.2). Mpun 3arpy3ke HeCKONIbKUX pe3epByapoB NO pa3BeTB/IEHHOW NIMHUN Yepe3 CeKLUUo C
KPUTUYECKUM CEYEHNEM MOXEeT 3anuTbiBaTbCA He OAMH pe3epByap. B aTom cnyyae makcumasnbHas CKOPOCTb B
KPUTUYECKOM CeYeHUN MOXeT BbiTb yBeniMyeHa ¢ y4eToM MHoxuTens JI5LU , paccmoTpeHHoro Bbiwe, rge Ns —
OTHOLWEeHNe MaKCMMasibHOl CKOPOCTM MOTOKa B KPUTUYECKOM CerMeHTe K CKOPOCTM MOTOKa, MOCTynawLlLero B
pesepByap (cMm. 7.3.2.3.5.2 nA.1.4).

MpeaenbHble 3HaYEHNA CKOPOCTU 1 MPOU3BOAUTENLHOCTM NOTOKA MPU 3arpy3ke pesepByapoB C FTOPU3O0OH-
Ta/lbHOl OCeBOW cMMMeTpuei No Hepa3BeTBNIEHHOW NMHUN B HEKOTOPOM Anana3oHe pa3MepoB Tpy6onpoBso-
[0B MOTYT 6bITb NOMy4YeHbl KOMO6UHaLMeN NnpedenbHbIX 3Ha4YeHnn vd n ckopocTn no tTabnuue 10.

Ta6nwuuya 10 — lMpeaenbHble 3HAYEHUSA CKOPOCTU M NPOU3BOANTENBHOCTH 3arpy3Kn XUAKOCTER € HU3KOW NPOBOAMMO-
cTblo B kKopoTkue (N = 1) cTaunoHapHble pe3epByapbl C TOPU30HTa/IbHOW 0CEBOI CMMMeETpUe no Tpyba»/ no nepeyHto 40.

HWKHWIA HannB W 3arpy3Ka C LEHTPa/TbHbIM BepxHuii HavB WM aarpysxa c LIEHTpasibHbIM
Pasvep Tpy6g| MPOBOAHVKOM MPOBOAHMKOM
vd =0.38 M2c vd » 0.50 m2/c
NPS ON rlv[l)\n CkopocTb MOTOKa, MC nﬂ;;‘)ﬂ,,mﬁsz CKOpOCTb MOTOKa, M/C Hp:;s;o;wewzgmb
1 25 26.6 7.0 0.23 7.0 0.23
1.5 40 40.9 7.0 0.55 7.0 0.55
2 50 52.5 7.0 0.91 7.0 0.91
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OkoHuyaHue Tabnuubl W

HuxHWiA MB/IMH unm 3arpy3ka c LEHTpa/IbHbIM BepxHuii HAIVB nnu 3arpyska c LeHTpasIbHbIM
Pasmep TpyobI*1 MPOBOAHMKOM MPOBOAHIKOM
vd » 0 3a M2/c vd' 0.6Q M2lc
NPS DN m CKOpOCTb MOTOKa, MC np;g;?gﬂf%ﬁﬁb CKOpOCTb MOTOKa, MC Hngwcmoleb

25 65 62.7 6.1 1.12 7.0 1.30
3 80 77.9 4.9 1.40 6.4 1.84
4 100 102 3.7 1.83 4.9 241
6 150 154 25 2.76 3.2 3.63
8 200 203 1.9 3.63 2.5 4.78
12 300 305 12 5.46 1.6 7.18

3 Ha ocHoBe gnameTpa KpUTUYeCcKoi cekuum Tpy6bl (cm. 7.3.2.3.5.2).

CkopocTb, vd 1 npegenbHble 3HAYE€HUSI MPOU3BOAUTENBHOCTU, AaHHbIE B 3TOM paszese, noayyeHbl npu
ycnosuu, 4To Bce TpeboBaHuA, NpeanncaHHble B 06WmMx yepTtax B 7.3.2.3.2. BbINO/HEHbl. HOrga aTo TpyaHO
rapaHTMpoBaTb (Hanpumep, He Bcerga 6eccnopHO, YTO Npu 3arpyske nNpefoTBpaleHO BO3MYyLLeHNe NPUAOH-
HOro cnos). Tam. rge BoO3HUKaeT COMHEHMe, criefyeT OLEeHUTb PUCK U MPeayCcMOTpeTb AOMNOAHUTEIbHbIE Mepbl
obecrneyvyeHnsa 6e3onacHOCTU. [lONONHNTE/IbHbIE MEPbI MOTYT BK/OYaTb:

a) orpaHMyeHne CKOpPOCTN NMOTOKa HWXe YPOBHSA, Tpebyemoro cornacHo taénuue 10;

b) yBenvM4yeHne NpoBOANMOCTM BBeAeHMeM npucagkn SDA (cm. 7.2.4).

7.3.2.3.5.4 TlpegenbHble NnapamMeTpbl PEXUMOB 3arpys3km aBToLUCTEPH

JTa rnaea oTpaxaeT npefesibHble 3HAYEHUS CKOPOCTU NOTOKa M vd nNpu 3arpyske B aBTOLUCTEPHbI He-
3arpsA3HeHHbIX OAHOMa3HbIX XNAKOCTEN C HU3KOM MPOBOAMMOCTbLIO. 3TN NpefefibHble 3HaYeHUS OT/INYarTCs
OT YCTAaHOBJ/IEHHbIX AN CTauMOHapHbIX pe3epByapoB (7.3.2.3.5.3). Jllo6ble npeaesibHble 3HAYEHUS CKOPOCTHU
nnu vd. KoTopble ABHO He YNOMSIHYTbl B 3TOW rnaee (Hanpumep, AN 3aMeA/IeHHbIX PEXUMOB 3arpy3kn 1 ans
3arpsA3HeHHbIX XUAKOCTeN), ocTaloTCa TakMMM Xe. Kak 1 npegcraBrieHHble B 7.3.2.3.5.3 gna crtayMoHapHbIX
pe3epByapos;

XunakocTtn, He oTHOcsAWMECA K HeEPTAHbIM TonamBaMm: [NA XWUAKOCTEW, He OTHOCALWMXCA K He(pTAHbIM
TonavBam, crneayeT cobnogatb npefesibHble 3HAYEHUS CKOPOCTW, yCTaHOB/EeHHble B 7.3.2.2.3. 3a WUCK/IO-
YyeHMeM TOro cny4asi, Korga sarpyxaemas eMKOCTb pasfie/sieHa Ha OTCEeKU PasHoi A/NHblI. O6GbIYHO B TaKOM
cny4vae npegesibHble 3Ha4YeHUs vd U CKOPOCTU NOTOKa BbIYMCASAOT NpU 3HaYeHUM N ANA camblX KOPOTKUX OT-
CeKoB, nognexaulinx HanosiHeHWto. Ecinm AnnHa camoro KOpoTKOro oTceka He M3BecTHa, npuHumarT N = 1.
3TO rapaHTUpyeT NpMeMsIieMOCTb NpeAenbHON MakCMManbHOW CKOPOCTU MOTOKa U MPOU3BOAUTENBLHOCTM 3a-
rpy3Kkn ANs OTCeKoB U B xyawem cnydae (L s 2 m). CKOpoCcT/ NoToKa U pacxofbl A1 3TOro cnyvas faHbl B
Tabnuue 10.

HedTenpoaykTbl cpefHeit dpakumm neperoHkn: Ytobbl yyecTb pas/iMyus B NMpoekTe TPaHCMOPTHOro
cpeacTBa, HedhTego6bIBaOWass NPOMbILWIEHHOCTb Havana knaccuguuymposaTb aBTOLUCTEPHbI, A1 KOTOPbIX
60/1ee BbICOKas CKOPOCTb MOTOKa MOXeT ObiTb AOnNyljeHa BO BCeX OTCeKkax, Kak «TpaHCMOPTHble cpeAcTBa
CKOPOCTHOW 3arpy3ku». OCOGEHHOCTM 3TUX TPaHCMOPTHbIX CPeACTB, CNOCOGCTBYIOWME CHUXEHUIO MOTEHLM-
anoB. paccMoTpeHbl B Tabnuue 11 — TpaHCNopTHble CpeAcTBa M OTCeKMU, corslacyolmecs ¢ ycTpoicTeamm
cKkopocTHol 3arpy3kn (ADR). Takve TpaHCNOPTHble cpeAcTBa MOryT 6bITh 3arpyxeHbl A0 33 % 6bicTpee, Yem
CTaHgapTHble 06blYHble TPAHCMOPTHbIE CPeACcTBa, €C/IN MeCTHble MHCTPYKUMM 3TO paspewaroT. TepmuHan,
KOTOpPbIA nNpegHasHavyaeTcsa A1 CKOPOCTHOW 3arpys3ku, AOJ/DKEH MPUMEHSATbLCS TOMIbKO A1 TPaHCMOPTHbIX
CpeAcTB, NpefHa3HauYeHHbIX 4719 TakoW 3arpysku.

B tabnunue 11 gaeTca onpepeneHne TpaHCNOPTHbIX CPeACTB, KOTOPble o6ecneynBaroT BO3MOXHOCTb 3a-
rpy3Kun C BbICOKOI CKOpPOCTbIO. [JN5 Takux TPAHCMOPTHbIX CPeACTB CKOPOCTN NOTOKa AO/MKHbI 6bITb yCTaHOBE-
Hbl Tak. 4To6bl vd He NpeBbICU/ NMpeAesibHOe 3HaYeHue, ykasaHHoe B Tabnuue 12 — BrusiHue copepxaHus
cepbl Ha nNpefenbHble 3HavyeHus vd onsa aBTouUCTepPH. MpeaenbHble 3HAYEHUs, YKasaHHble B Tabnuue 12 —
Bnusaxne copepxxaHusa cepbl Ha nNpejefibHble 3HavyeHus vd ANns aBTOLUCTEPH, 3aBUCAT OT TUna npoaykra (H13-
Koe cofepxaHue cepbl. < 50 ppm, nav NPOAYKT cpefHel hpakuMn neperoHkn), napamMeTpoB oTceka (COOTBeT-
CTBYIOT Tpe6OBaHUSAM 3arpy3ku C BbICOKOW CKOPOCTbIO UM HET) 1 OT NPOBOAMMOCTMN NPOAYKTA.
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BeH3uHbl: BeH3nHbl MOryT 3arpyxaTtbCa MO HOpMam, onpefesieHHbIM MO yHUBepcasbHOMY npegeny
vd S 0,5 m2c (npu cobnwogeHun v S 7 m/c), He3aBNUCMMO OT TUNa TPAHCMNOPTHOro cpeacTBa, NPOBOAMMOCTU
6eH3MHa uUan cogepxaHna cepbl. 3Ta CKOPOCTb 060CHOBaHa 3alMTHLIMU CBOWCTBaMW, XapakTepHbIMU AN
co4yeTaHMA BbICOKOI N1eTy4ecTn U OFPaHNYEHHOCTN AOCTyna BO3AyXa K HMKHel 061acTu 3arpyxaeMmoro cpeg-
CTBa. a Takxe OMbITOM 3Kcnayatauum. 3TO He AO/MKHO PacnpoCTPaHATbLCSA Ha Norpysky 6eH3VHOB, cofepxa-
WMX hpakumm ¢ MOHMXKEHHON NeTy4yecTbio, HaNpMMep KEPOCUHOB. Takne KOMNOHEHTbI cneayeT 3arpyxartb Tak
Xe. Kak NPoAyKTbl cpefHUX hpakunii neperoHKun.

3HayeHMs CKOpPOCTU NOTOKa MU 06bEMHOI NMPOM3BOAUTENIBHOCTY 3arpy3ku, COOTBETCTBYOLME Npeaesb-
HbIM 3Ha4YeHUAM vd, npeacTaBneHbl ANA TUNOPA3MepPHOro psaga Tpy6 B Tabnuue 12 — BAMAHMO cofepxaHus
cepbl Ha npefgenbHble 3HaYeHNA vd 4N aBTOLUCTEPH, a NPU YyC/I0OBUN OFPaHNYeHUss CKOPOCTU MakKCUMasbHbIM
3HadyeHuem 7 m/c — B Tabnuue 13.

Ta6nuya 11 — TpaHCnopTHbIe CPeACTBa U OTCEKW, COTNacyLinecs ¢ ycTpolicTBamMmy CKOPOCTHO 3arpyskn (ADR)

TpaHcnopTHoe  Ecnu TpaHCNopTHOE CpeACTBO/TaHKep AOMKHO GbiTh KacCMGIMLMPOBAHO Kak noaxoasuiee Ans 3a-

cpeacTBo rPY3Ku C BbICOKOI CKOPOCTbIO, TO BCE €ro OTCEKU A0/MKHbI ObITb «OTCEKAMU BbICOKOCKOPOCTHON 3a-
TPy3Ku»
OTcek OTCcek BbICOKOCKOPOCTHOI 3arpy3ku — 060 oTcek (EMKOCTb) BMECTUMOCTb0 oT 2000 n go 15000 n,

060pyA0BaHHbIi NPOBOAHUKOM, KOTOPLIM MOXET 6bIThb:

a) neperopofka Ha NOMHYI BbICOTY OTCEKa UM BOSIHOracawas nperpaga,

b) Tpy6a BHYTpU oTceka, unu

C) NPOBOAALLAA NPOBOJIOKA MO LEHTPY OTceka.

Mpn 3TOM HMKakas 4acTb 3epKana XUAKOCTW He [o/KHA 6biTh yAaneHa oT NpoBOAsALMX 3a3eMIIEH-
HbIX YCTPOCTB 6osee Yem Ha 0.8 M. OTCeK GONbLINX PA3MePOB KNACCUULMPYIOT Kak «OTCEK BbICO-
KOCKOPOCTHOIA 3arpy3ku». a5 Takoli knaccudpukaumm B HEM He TpeGyeTcsl ycTaHOBKa Kakoro-m6o us
BblLLE NEPEUYNCTIEHHbIX YCTPOWCTB. TaM. rae oTCek OCHALLEeH YCTPONCTBOM KOHTPO/IA NepenosiHeHNs

WM APYTUM YCTPOICTBOM, PacrnosfiokeHHbIM gasiee 0.5 M OT BbllieyKa3aHHbIX MPOBOASLMX 3a3eM-
NIeHHbIX YCTPOMCTB, B iHE OTCeKa LO/KEH 6bITb 3aKpernieH 4OCTUralWwmi ux NPOBOgHUK

LleHTpanbHbIi  DnekTpuyeckn HenpepbiBHbI kabenb/MpoBoa/rpyba AguamMeTpom He MeHee 2 MM, 3aKpensieHHbI B
NPOBOAHUK BEePXHeil YacTu oTceka U emMkocTu u B nony. Kabens/nposoga ' Tpy6a f0MKHbI 6biTb U3 KOPPO3UOHHO-
cToliKoro metanna, o6nagarb BbICOKOW M3HOCOCTOMKOCTBIO U CTONKOCTbLIO K paspbiBy

BHyTpeHHue Nio6ble Tpy6bl N5 NOTPY3KM, 06CNYXMBAHUS, a TakKe AblXaTeNbHble U ra300TBOAHbIE, JO/MKHbI BbiTh
Tpy6bI COEfMHEHbI B €AVNHYI0 3/IEKTPUYECKYIO CUCTEMY C KOPMYCOM OTCEKa WU Kamepbl
Kamepa Kamepa — emMKocTb, 06pa3oBaHHasi B 0TCEKe BMECTUMOCTbI0 60nee 7500 n. korga aToT OTCeK pas-

OeNeH neperopogkamMy UM BOJIHOraCAWMMU nperpagamu, cornacywwmmuca ¢ ADR. Ha eMKoCTu
MeHbLUEV BMECTUMOCTMN

MpunmeuvaHnne — ADR — EBponeiickoe corfaweHne no MexayHapoaHoi nepeBo3ke onacHbIX rpy3oB.

Ta6nuua 12 — BnusHve cofepxaHus cepbl Ha NpeenibHble 3HaueHns vd Ans aBTouMCTepH

MpoBognmocTb. NCM/M

Knacc npogykra <10

>50 > 10 WM HEU3BECTHO
i vdi 0.38 m2's

[nsenbHoe nnwn rasoins c > 5(3 ppm cepbl vds 0.5 m7s vd's 0.5 mZs i
1 BCE Apyrve Tonauea cpeaHeli ppakymm (vd S0.5 nAs)
. vd s 0.38 m2/s vd S0,25 m2/s

[nzensHoe unwu rasoine ¢ > 50 ppm cepbl vd S0,5 m2/s
(vd s 0.5 m2/s) (vd S0.35 m2/s)
MpumeyaHne — 3HayeHMs B CKOOKax OTHOCATCA K TPAHCMNOPTHbIM CpeAcTBaM CKOPOCTHON 3arpysku

(cm. Tabnuuy 8).
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Tabnuuya 13— MNpeaenbHble 3HAYEHNS CKOPOCTU N NPOM3BOAUTENIBHOCTU 3arpy3kn aBTOLUCTEPH NO Tpy6am no nepeuy-
H10 40 1 no wnaHram

Pazwvep Tpy6bi3 vd m0.25 m2/c vd « 0.35 m2/c vd * 0.38 m2c vd * 0.50 m2c
0 Ckopoctb  MpoumsBoan-  CkopocTb  Mpomssogn-  Ckopoctb  Mpowssoan-  CkopocTb  MpovsBoy
NPS DN NM rnoToka. TeNbHOCTb. rnoToKa. Te/IbHOCTb. MOTOKa, Te/IbHOCTb. MoTOKa, TENbLHOCTb,
mc M3/Mn M'c M3'bu m/c M3Mnn mc M3
2,5 65 62,7 4.0 0.74 5.6 1.03 6.1 11 7.0 13
3 80 77.9 3.2 0.92 4.5 1.3 4.9 14 6.4 1.8
4 100 102 2.4 1.20 3.4 1.7 3.7 1.8 4.9 2.4
6 150 154 1.6 181 2.3 2.5 25 2.7 3,2 3.6

a>Ha ocHoBe gnameTpa KpuTudeckoi cekuum Tpy6bl (cm. 7.3.2.3.5.2).

Ecnun TpaHcnopTHOe cpeACcTBO He COBMECTUMO C CMCTEMOW CKOPOCTHOW 3arpy3ku ADR. cnepyeT npose-
CTW TWaTe/IbHYIO OLEHKY, Npexae 4eMm knaccuguumpoBaTb ero Kak COBMECTUMOE CO CKOPOCTHOW 3arpy3Koii.

Mpepensl no id B Ta6nuue 12. a Takke MO CKOPOCTSAM M NO NPOU3BOAUTENLHOCTU 3arpy3ku no tabnu-
ue 13. nony4eHbl Npu yCcnoBUK, YTO BCe TpeboBaHWA, NpegnuncaHHbie B 06Wux yepTtax B 7.3.2.3.3. BbINoO/He-
Hbl. HOrAa aTo TpyAHO rapaHTMpoBaTh (Hanpumep, He Bcerga 6eccnopHo, YTO Npu 3arpy3ke npefoTepalieHo
BO3MYylleHNe MPUAOHHOIo cnos). TaM. rge BO3HUKaeT COMHeHMWe, cnefyeT OLEHUTb PUCK U NpefycMOTpeTb
[OMONIHNTENIbHbIE Mepbl 06ecneyeHnss 6e30NacHOCTU. [lONOAHUTE/IbHbIE Mepbl MOTYT BK/OYaTb:

a) orpaHMyeHne CKOpPOCTU MOTOKA HUXE YPOBHS, Tpebyemoro rno 3HadeHusm vd B Tabnuue 12;

b) BBegeHne npucagkun SDA (cM. 7.2.4) B NpoAyKTbl C Masioii NPOBOAMMOCTbIO.

7.3.2.3.5.5 TlpepenbHble napaMeTpbl PEXMMOB 3arpy3kun Xene3Ho40POXHbIX LNCTEPH

JTa rnaBa OoTpaxaeT, Kak npefefibHble 3HAYEHUsi CKOPOCTM unm vd nNpu 3arpyske B Xene3HO[0pPOX-
Hble LWCTepHbl OT/INYAIOTCA OT MpefefibHbiX 3HAYEeHWUN, YCTaHOB/IEHHbIX A1 CTalMOHapHbIX pe3epByapoB
(7.3.2.3.5.3). loGble npefenbHble 3HAYEHUS CKOPOCTWU UAM Vd, KOTOpble SBHO He YNOMSHYTbl B 3TOli rnase
(Hanpumep, A4NS 3aMeAs/IeHHbIX PEXMMOB 3arpy3ku U ANs 3arpsi3HEHHbIX XUAKOCTER), ocTaloTca TakuMu xe.
KakK u npeacrtasBsieHHble B 7.3.2.3.5.3 An1A cTauMoOHapHbIX pe3epByapos.

[aHHble npefefibHble 3HAYEHUSA NPUMEHUMbI K CTaHAApPTHbIM OTCeKaM >XesIe3HOLOPOXHbIX LUCTepH,
BMECTMMOCTb KOTOPbIX 3Ha4YUTe/IbHO 60/blle, YeEM BMECTUMOCTb OTCEKOB aBTouuCTepH. Ecnn geno o6ectont
He TakK. cnefyeT caenaTb aHasin3 cTeMeHn pucka, 4Tobbl pewnTb, He ciedyeT N NPUHATL NPOU3BOAUTENb-
HOCTb 3arpy3ku vd (60/1ee HU3KYI0), MPUMEHSAEMYIO NPU 3arpy3ke aBTOLUCTEPH.

NMpumMmeyaHue — YTo KacaeTcs CTaHAAPTHbIX XXeNe3HOL0POXKHbIX LIUCTEPH, TO AN MaKCUMaslbHOro NoTeHumana
Ha NMOBEPXHOCTM 3epKasia XUAKOCTU B HUX 6E3Pa3/IMYHO, KaKoi Cnoco6 3arpy3ku (HUXHUIA UM BEPXHUI HANMB) NPUMEHSI-
€TCS U eCTb /N LEHTPanbHbIi NPOBOAHMK, NOCKO/bKY NX ANIMHA [OCTATOYHO Be/nKa.

a) vd npegenbHOe NpU HU3KOM coAepXaHuu cepbl (< 50 ppm) 41 HEPTENPOAYKTOB cpeaHel dpakuymm
neperoHkn (gu3enbHoe TOMJMBO U T. M.):

vds 0.53 m2c;
b) vd npegenbHoe AnsA Bcex APYIMX XUAKOCTE:
vds 0.75 m2/c.
B cnyyae coMHeHUA OTHOCUTENbHO knaccudukaumm npogykta ansa vd cnegyeT Nnonb3oBaTbCcsA nNpeaenb-
HbIM 3HayeHuem 0.53 m2/c.
Ans Tpy6 c psAgoM 3HavyeHWid guameTpoB B Tabnuue 14 npepcraBrieHbl 3HAYEHUS CKOPOCTM NOTOKa U

NpoOn3BOAUTENBLHOCTY 3arpy3ku, COOTBETCTBYOLWME NpeAebHbIM 3HaYeHnsiMm vdum npegenbHoli MakcuManb-
HOI ckopoCTK noToka 7 Mm/c.
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Tab6nuuya 14 — MNpeaenbHble 3HAYEHNS CKOPOCTU U NPOM3BOAUTENIBHOCTU 3arpy3Kkun Xene3Ho40POXHbIX LUCTEpH

Pasmep Tpy6bia| [3enbHoe TOM/IMBO C HU3KUM COAEPXaHVEM Cepbl CraHaapTHble MPoayKTbI
vd » 0.53 Mic vd » 0.75 m2c
NPS oH D CKOpPOCTb MOTOKA. Mpon3BOAUTESILHOCTD. CKOpOCTb MOTOKA. Mpou3BoauTeSIbHOCTL
mc MMM wc M3IMUH
2 50 52,5 7.0 0,91 7.0 0.91
2.5 65 62.7 7.0 1.30 7.0 1.30
3 80 77.9 6.8 1.95 7,0 2.00
4 100 102 5.2 2.55 7.0 3.45
6 150 154 34 3.85 4.9 5.44
8 200 203 2.6 5.06 3.7 7.16
12 300 305 17 7.61 25 10.77

a) Ha ocHoBe gnameTpa KpMTU4eckoi cekuum Tpy6ebl (cMm. 7.3.2.3.5.2).

Mpepensl no vd u No Npon3BOAUTENIBHOCTU NOTOKa B Tabnuue 14 fOCTAaTOYHbI, TO/ILKO €C/in BCe YC/l0-
BUA. N3N0XEHHbIe B 7.3.2.3.4. BbINOJIHEHbI. VIHOrga aTo TpyAHO rapaHTMpoBaTb (Hanpumep, He Bcerga 6ec-
CMOPHO. YTO Mpu 3arpyske npefoTBpal,eHO BO3MYLLEHNE NPUAOHHOrO cnos). Tam. rge BO3HWKaeT COMHeHue,
cnefyeT OUEHUTb PUCK U NPeaycMOTpeTb JOMNOMHUTENIbHbIE Mepbl obecneveHns 6e3onacHoOCTW. [JONOAHMU-
TefNlbHble Mepbl MOrYT BK/tOYaTb:

a) orpaHMy4yeHne CKOPOCTU 3arpy3ku HUxXe 3HavyeHunii, Tpebyembix no Tabnuue 14;

b) BBeAeHne npucagkun SDA (cm. 7.2.4) B NpOAYKTbl C Masoli NpOBOAUMOCTbIO.

7.3.2.4 Manble NnpoBosiWne pesepByapbl U KOHTeHepbI

Mpumepamun Manbix NPOBOAALWNX KOHTEHepPOB (CM. onpegeneHus 7.3.2) aAenatotca Begpa, 6apabaHbl,
KaHUCTPbl AnA 6eH3MHa n cpegHeobbeMHble KOHTeliHepbl (COK nnu IBM) n3 metanna. CnegyeT ygocToBe-
pUTBCA. YTO MeTan/Inyeckme KoHTeliHepbl 1 6apabaHbl He NOKPbITbI U30INPYIOW MM NOKPbITUEM. B NpOTUBHOM
c/nyyae ux NpuMeHeHue onpepenseTca cornacHo 7.3.4.

NMpumMmeyaHue — HekoTopble POPMbI MOKPLITUSA >M0TYT ObITb NPO3PAYHBIMU, Y UX TPYAHO OGHAPYXUTbL BU3YyasbHO.

OnacHOCTb BO3HWKAET MOTOMY, YTO 3/1eKTPU3aLns XUAKOCTM MOXET NPUBECTU K KUCTEBbIM paspsifam c
NOBEPXHOCTU XUAKOCTU C HU3KOV NPOBOANUMOCTbLIO UM K UCKPOBbLIM paspsifaM C M30/IMPOBaHHbIX MeTannmnye-
CKMX eMKOCTeli U KOMMNOHEHTOB, HanNpYMep C HacOCOB, CKOMMNOHOBAaHHbIX C eMKocTAMKU. CriegyeT npepoT-
BpPaTUTb Takxe OMacHyl anekTpusauuto nogein. Cneayet o6ecrneunBatb 3aseMieHune noaeil, HaxoaAWMXCa
pagom (cm. 11).

Mpun o6pasoBaHnN B3PbIBOOMNACHONM cCpefbl BHYTPU WAW CHapyXW KOHTeliHepa (Hanpumep, npu 3anon-
HEHVWN eMKOCTU roptoyeli X1UAKOCTbIO, Npu o6palieHnn ¢ Heili BO B3pPbIBOOMACHOI 30He UAW Korga B Heill 06-
pasoBasiacb B3pbiBOOMacHasi cpefa ropooymx napos, OCTaBLIMXCA OT NpeAblAylmMx onepauunii), cnegyeT co-
6noaate cnegytolwmne Mmepbl 3awnThbl.

a) npu 3anosIHEHMM U BO BpeMsi 0CBOGOXAEHMSI KOHTeHepa BCce NPoBOASALME U paccemBaloLWwme 4yactum
M geTanun cucTembl, Takme Kak Tpy6bbl U HAKOHEYHUKMN, [O/DKHbI 6bITb COeAMHEHbI MeXAy COG0W 1 3a3eMeHbl;

b) MeTannmyeckas BOpPOHKa A0J/IKHa OblTb 3a3eM/ieHa U He fo/KHa 6biTb, HaNnpumep, n3onmposaHa oT
KOHTeliHepa U3onnpytoLein NpoknaaKkon;

C) nnacTMaccoBble BOPOHKU He A0/DKHblI MPUMEHATLCS, €C/IM OHW U3rOTOBJIEHbl HE U3 3a3eM/ISeMOoro
pacceuBalolLero marepuana.

NMpumevyaHune — MNpUMeHeHWe NNACTMACCOBbIX Pa3fAaToUHbIX KPAHOB A1 HAMOMIHEHUS TOM/IMBHbIX 6aKOB aBTO-

Mob6unei cumtaloT 6esonacHbIM, Kak nosaraloT B HacTosiLee Bpems, U3-3a 6oratoii cmecu, obpasytouieiics npy obpalie-
HUK ¢ 6EH3MHOM, 1 U3-3a 6eaHol cmecu, obpasyoLelica Npu 06paLLEHNN C AU3ENbHBIM TOM/IMBOM;

d) Ana ofHogasHbIX XuUAKOCTel, B NPUHLUMUME, HE AO/KHbI 6bITb NPEBbIWEHbl NpeAesfibHble 3HAYEHUSI
vd 1 cKOpOCTH, YCTAaHOB/IEHHbIE AJ151 Pe3epByapoB CPeAHEero pasmepa. MNpakTMyeckn aTu npegesibHble 3Have-
HUS1 06bIYHO pa3pellatoT NPON3BOAUTENIbHOCTL HAIMBA, HA MHOTO NPEBbILLAKLLYI0 TEXHUYECKME BO3MOXHOCTU
o60pyf0BaHNs, MPUMEHSIEMOr0 A8 Ha/IMBa MasibiX pe3epByapoB. 103TOMY 06bIYHO HET HUKaKUX OorpaHuye-
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HUI peXumMoB X Hanuea. Ecnn orpaHnyeHune xenatesibHO, TO NPeA/IOXEHO He MpeBblWaTbk CKOPOCTb nNogayun
XUAKOCTY CBblWwe 2 Mm/c;

e) npv 3ano/IHEHUN eMKOCTU 3arpsi3HEHHOW MAN ABYX(a3HOWM XNAKOCTbIO CO cpefHel UM HU3KoW npo-
BOAMMOCTbIO (MO CMMOWHOW (ha3e) CKOPOCTb NOTOKA He AO0J/DKHA npeBbiwatb 1 M/c;

0 anA xupkoctelhi ¢ M33 meHee 0.20 mx (cMm. C.6 c nepeyHeM 3HauveHuii M33) ckOpOCTb NOTOKa He
[OKHa npeBblwaTth 1 M/c;

) eC/in B CUCTEMe HaslMBa KOHTelHepa npuMMeHeHbl (OUNbTPbl TOHKOW OYUCTKU (MUKPOHHbIe OUAbTPbI),
TO AO/MKHbI 6bITb CO6NOAEHbI NONOXeHNs 7.5.

Mpn obpaleHnn ¢ xmakoctamu noarpynnel NC gonyckaetcsa npuMeHATb Tonibko COK (IBC) m3 nposo-
AALEero nnu paccensatouiero matepuana (cMm. Takxe 7.3.4.5). OrpaHUY4eHHOEe KOIMYECTBO N3O0NALNOHHOIO Ma-
Tepuana MoxeT 6bITb 4ONYCTUMO (Hanpumep, B Npob6Ke MU B KPbILKe), HO NapameTpbl TaKMX NOBepPXHOCTel
He OOJ/IKHbI NpeBblWaTh 3HaYeHW, yKka3aHHbIX B 6.3.2.

7.3.3 Pe3epByapbl 1 KOHTelHepPbl, NOJTHOCTLIO U3TOTOBJ/IEHHbIE N3 paccenBalLWero marepmana

3T pesepByapbl MOXHO paccMaTpuMBaTb KakK 3KBMBasIEHTHble MeTannyeckum. OHU He fOCTaBAAOT
Kakoli-nnbo [ONOMHUTENIbHOW OonacHoCTW. Takue pesepByapbl AO/KHbl ObiTb YETKO MPOMapKMpOBaHbl Kak
«3/1eKTpoCcTaTU4eckn paccemBarWwmne» N cHabxeHbl cpeAcTBaMu ANA 3a3eMIEHNSA.

PesepByapbl, cAaenaHHble YaCcTUYHO M3 paccenBaloliero U YacTUYHO U3 M3OMALMOHHOro Matepuana,
MOXHO paccmaTpuBaTb KaK MOJIHOCTbIO paccemBalolime, ecav NOBEPXHOCTb KaXAoW 4YacTu M30ASLUOHHOIo
MaTepuana — MeHblle MakCumMasbHO AOoNyCTMMOI no Tabnuue 3. MIHavye MX HYXXHO paccmaTpuBaTb Kak pe-
3epByapbl C NOBEPXHOCTAMU U3 N30MNPYIOLNX MaTepunanos.

7.3.4 Pe3epByapbl 1 KOHTeliHEPblI C MOBEPXHOCTAMMW U3 N3ONMPYIOLWNX MaTepnanos

7.3.4.1 O6wWwme NONOXEHMSA

[na pe3epByapoB C NOBEPXHOCTAMU U3 U30MMPYIOLWNX MaTeprnanoB (BK/oYas MeTaninyeckme pesep-
Byapbl C W30/INPYIOLWNMN NOKPbITUAMK) B AONOSIHEHUE K TpeboBaHUAM, yXe AaHHbIM A5 3KBUBANEHTHbIX
MeTaN/IMYecKuX pes3epByapoB, Mepbl 3alnTbl NPeasIoXeHbl B 7.3.4.2—7.3.4.6.

7.3.4.2 Pe3epByapbl U eMKOCTV M3 NPOBOASALLETO UAIN paccenBalrolWero martepvana ¢ BHyTPEHHUM U30-
NVpYOLWUM NOKpbITUEM

fAononHnTenbHble ONacHble MPOSAB/IEHVNSA CTaTUYECKOro 3/1IeKTpuyecTBa BO3HMKAOT M3-3a BO3MOXHOM
3aneKkTpM3aumMmn Npu NpoTupke (Hanpumep, NPy YACTKE) UAN NPU KOHTaKTe C 3apsXXeHHOWN XUAKOCTbIO.

Korga TonwmHa nokpbiTMs MeHee 50 MKM (Hanpumep, cN10s Kpacku, (heHONbHOW NN 3NOKCUAHON CMoO-
Nbl), HET HUKaAKOM AOMOMHUTENbHOW onacHocTu (CM. 6.3.4.1). ecnn HeT 6bICTPO MOBTOPAIOLWMNXCA Oonepaynii
3ano/IHeHNSA U ONOPOXHEeHUS. ToWNHA NOKPbLITUSA MOXeT ObiTb YBE/IMYEHA A0 2 MM, €C/IN AHO eMKOCTu 060-
pyAoOBaHO YCTPOMWCTBOM (TOUKOW 3a3eMsieHuns), obecneynBaroLweil BO3MOXHOCTb 3a3eMJ/TIEHUS XULKOCTU.

Bo Bcex Apyrunx cay4vasax AO/KHbI 6bITb NPeAyCMOTPeHbI ceaylolwmne Mepbl 3aWmnThbl:

a) NOKpbITUE A0/HKHO 6bITb B XOPOLIEM KOHTaKTe CO CTEHKON (TO eCTb He AOJ/IKHO ObITb HMKAKOro oTcTa-
BaHWA WAW paccranBaHus).

b) He3aBMCMMO OT TOrO, 3aMoJIHEHbI 1N pe3epByap WM eMKOCTb XMAKOCTbIO C BbICOKOW, cpefHel nnn
HVU3KOW MPOBOAMMOCTbIO, [AO/HKHO O6GecneyMBaTbCsi 3a3eM/IeHME XMAKOCTU (JO/DKHO 6biTb MpoBoasiiee
ycTpoiicTBO, obecneunBatoliee coegUHEHNE XUAKOCTU C 3a3emaunTesnieM). 3TO MOXeT 6biTb MOrpyxeHHas B
XNAKOCTb 3a3emieHHas nposogsuwas Tpyba, 3arpy3oyHoe yCTPOWMCTBO MM MeTasi/inyeckas nnactuHa B OC-
HOBaHWUW pe3epByapa;

C) ecnu B pesepByap MNpeacToOMT BOWTU MepcoHany (Hanpumep, AN 3a4UCTKU pe3epByapa), AO/IKHbI
ObITb NPeANPUHATLI Mepbl, NpegoTBpalallne Ha3NIeKTPN3oBaHHOE COCTOSAHME NepcoHana. 3To MOXeT 6bITb
rapaHTMpoBaHO TeM, YTO NepcoHas 3a3emM/ieH NOocpeacTBOM paccevBatoleil obyBu n XoguT No NpoBosLLeit
WA pacceuBaloleli MOBEPXHOCTU Ha AHe pe3epByapa, Win NPUMEHEeHNEM APYrux CpeAcTB 3aluThbl;

d) 6bICTPbIX MOBTOPHbIX 3aMO/IHEHU HYXHO n3bexaTb, MOTOMY YTO OHW MOTYT BbI3BaTb BOCM/1IaMEHSAI0-
e KncTteBble pas3psagbl. X MOXHO nsbexartb, eCnn afieKTpuyeckas NPoOYHOCTb MOKPbITUS He NpeBbICUT 4 KB
(cm. A.3.5) unn ecnu ToNwuHa NOKpbITUA 6yaeT npeBbiwaTb 10 MM.

Moa3eMHble pe3epByapbl N3 N30MPYIOLWNX MaTepnasioB MOryT ObITb CPpeAHUMUN UAN 6ONbWNMN N 3/1EK-
Tpuyeckn Nnofao6HbI pe3epByapam, paCCMOTPEHHbIM 34ecb. O4HaKo OHM cneumanbHO pacCMOTpeHbl B 7.3.4.6.

7.3.4.3 Pe3epByapbl U KOHTeliHepbl U3 NPOBOASALLErO UIWN paccenBatlolWero marepumasna ¢ U30AMpyoLWnUm
Hapy>XHbIM MOKPbITUEM

[Ana aTux pesepByapoB MPOSBMSETCA AONOSIHUTE/IbHAA ONACHOCTb, CBA3aHHAsA C BO3MOXHOCTbIO 3/1eK-
Tpu3auum 1 ¢ 3apsKeHHbIM COCTOSSHUEM U30MMPYIOLWNX HaPYXHbIX MOKPbITUI U C TEM. UTO AaHHOe MOKpbITMe
MOXeT oka3aTbCH U30NATOPOM A1 HEKOTOPbIX 3/IEKTPONPOBOAALLMX 06BbeKTOB. O4HAKO C NOKPbITUA TONLWN-
HOli MeHee 2 MM MaslOBEPOSITHO BO3HWKHOBEHME KUCTEBbIX pa3pafoB, KOTOpPble CMOCO6GHbI 3aXuratb B3pbIBO-
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onacHble CMecu yrneBoAopooB C BO3A4yxoM. CKO/ib3siline UCKPOBble paspsfbl TakXe MasioBepPOATHbI, ecnun
HeT HUKaKMX CUMIbHbIX BHELWHMNX UCTOYHUKOB 3apsafku (Hanpumep, afieKTpocTaTuyeckmx pacnbinuteneit). Bee
MeTannyeckne Nam paccemsarlwmne o6bLeKTbl, 04HAKO, KOTOPble MOTYT OKa3aTbCS N30/INPOBaHHbIMU AaHHbIM
NOKPbITUEM, AO/DKHbI ObITh 3a3eM/ieHbl. O6bIYHO pe3epByap WIn KOHTeliHep A0/MKHbI OblTb HAAEXHO 3a3eMsie-
Hbl. lo/KHbI 6bIT 060PYyAOBaHbI 3a3eMs0LWMe NoAell NpoBoASALLIME NN pacCenBatoLiMe NPoxosbl, KOTOpble
npegoTBpalaloT NoAxo ] nepcoHana B 3apsiXXEHHOM COCTOSHUWN.

7.3.4.4 Pe3epByapbl U KOHTeliHEPbI CO CTEHKaAMU C BHYTPEHHUMW NPOBOAAWMMUN CNOAMU

370 ahphekTMBHO NpoBOAALNe pe3epByapbl C OUHAPHBIMU BHYTPEHHUMW U HAPYXHbIMU U30MPYIOLN-
MW NOKPbITUAMU. [NA HUX TpeboBaHUA, ykaszaHHble B 7.3.4.2 n B 7.3.4.3. JO/IKHbI AONONHATLCA CriefyloWnmm
NONOXEHUAMN:

a) NpPoBOAALLMIA CMON A0MXKEH ObITb NMPOYHBIM U HAAEXHO 3a3eM/IEHHbIM:

b) TaM. rge X1WAKOCTb He HaxO4WUTCA B KOHTaKTe C MPOBOASLWMM CMOEM, LeNb 3a3eM/IEHUA XUOKOCTU
[OKHa 6bITb 06ecneyeHa NocpeAcTBOM 3a3eMJ/IEHHOroO MeTa/l/INYecKoro o6 bekta B OCHOBaHUM pesepByapa.
370 MOXeT 6bITb MeTasiInyeckasa NaacTuHa, knanaH, 3arpy3o4yHoe yCTPOMCTBO WK 3arpy3oyHas Tpyba, noutu
poxopsuwas A0 OCHOBaHUA pesepsyapa;

C) ecnv NpoBOASALWNIA Criol 06pa3oBaH NpoBOASAL el CeTKOW NN peLleTKonr, To naowaab Kaxaoh aueiikn
(T. e. nfowanb, o4HepyYeHHas Mo NepumeTpy NPOBOAOM) HO AOJDKHA MPeBblWaTh 3HAYEeHUs, yKa3aHHOro B 6.3.3
ANsa 30HbI Knacca 0.

Tam. rge onepauun HamnoJSIHEHUA 4acTO MOBTOPATCA, BHYTPEHHEE MOKPbITUE MOXET 3apsaAuTbCsA Ha-
CTO/IbKO. YTO CTaHeT BO3MOXHbIM BO3HMKHOBEHME KUCTEBbIX Pa3psfoB. VX MOXHO n3bexaTb, eCnn 3NeKTpu-
yeckasi NPOYHOCTb MOKPbITUA ByaeT MmeHblwe 4 kKB (cm. A.3.5).

7.3.4.5 KoHTeliHepbl 1 COK (IBC) 13 n30151LMOHHOIO MaTepuana B 3/71eKTponpoBoAslleil 060104ke nm
C 3/1eKTPONPOBOAALLMM MOKPbITUEM

3Ty hOpPMY KOHCTPYKLUUM OO6bIYHO NMPUMEHSAIOT A8 Maslo06beMHbIX pe3epByapoB UM KOHTENHEPOB BMe-
cTUMOCTbio nopsigka 1 m3. Mo asieKTpocTaTnyeckoi 6e3onacHOCT OHM NOJO6HbI EMKOCTAM, PACCMOTPEHHbIM
B 7.3.4.2, HO MexAy MPOBOAALNM C/TOEM N CTEHKOW KOHTeliHepa MOryT 6bIThb 3a30pbl. [lpuMepbl — naacTmac-
coBble KOHTelHepbl, Takme kak COK (IBC), 3ak/to4eHHble B MPOBOASALLYI0 060/104KY, CETKY UIn C NPOBOAALLUM
nokpbITeM. OCHOBHOe BHMMaHWe B 3TOM pasjerse yjesnieHo cpefjHe0O6 beMHbIM KOHTeliHepaMm BMeCTUMOCTbIO
okosio 1 m3. MpoBogsLme 060104KN 06bIYHO He MPUMEHSIOTCA A1 N/1aCTMacCOBbIX KOHTeliHepoB, BMeCcTu-
MOCTbIO HAMHOTO MeHbLUEe 3TOl. XOTA cneynasbHble pekoMeHgaunm He paspabaTbiBannuch 4na 6osee Menkom
Tapbl, B JaHHOM pasjefnie pacCMOTPeHbl NpeasioXeHUs no obecneyeHnto 6e3onacHOCTU Npu obpaleHun ¢
HUMW. B KayecTBe anbTepHaTUBbI MOFYT NMPUMEHATLCSA NOMOXeHUs 7.3.4.6 npu o6paleHnn ¢ Tapoi aToro Tuna
C MakcumMasnbHOW eMKOCTbIo 40 5 /.

Mpn npumeHeHNn cpefHe06bEMHbIX U 60MbLINX pe3epByapoOB U3 U30/IALMOHHOIO MaTtepuasna B 3/1ek-
TponpoBoasueli 060104ke TPebyOTCA pekoMeHAaLnn aKCnepToB.

NMpumeuanne — log3emHble pe3epsyapbl U3 U30NPYIOLUX MATEPUAIOB MOTYT 6bITh CPEAHUMU WUAN 60/b-
WMMKW U 3/IEKTPMYECKU NOA0GHbI pe3epByapam, pacCMOTPEHHbIM B fJaHHOM pasgene. OHU crneuuasbHO PacCMOTPEHbI B
7.3.4.6.

Ana COK (IBC) n nogobHbIX pe3epByapoB MosiHas nposoaswas 060/104Ka, NOKPbITUE WM HAPYXHbIR
ceTyaTbIli 3KpaH C OTKPbITbIMWU AYeiikamMu, Kaxaasa naowagbto He 6onee 10000 MM2, npefoTBpaLwaloT 3apsxe-
HVe BHEeLWHel NOBEPXHOCTWN NyiacTMacchl [0 OMNacHOro ypoBHs (0OGYC/IOB/IEHHOTO fafiee), MoMoralT cBsizaTb
nto6oli 3apsag, NpUCYTCTBYIOWMIA Ha BHYTPEeHHel NOBEPXHOCTU, U CHUXAaT PUCK BO3HUKHOBEHUA 3aXKUraLwmnx
KUCTEBbIX pa3psafoB B KOHTellHepe. CneayeT No3aboTMTCA O TOM. YTOObl UCKNOUYNTEL NOSIB/IEHNE MPOBOAALWMX
OCTPOBOB, O6YC/IOB/IEHHbIX MOSIB/IEHWEM HEOAHOPOAHOCTEV B MPOBOASALMNX MOKPbITUAX Tapbl U3 U30AUPYIO-
WmMx maTepmanos.

NMpumeuaHne — BHeWHee NOKPbITUE MOXET 6bITb AHTUCTATUYECKUM C/TIOEM, COIKCTPYANPOBAHHBLIM C KOPMYCOM
COK (IBC). Tapa MOXeT COCTOSTb eLie U3 HEeCKOMbKUX APYrUX cfoeB. Mpu 3TOM criefyeT UCKIIUUTL NOSIBIEHNE B TaKoi
KOHCTPYKLMU N30IMPOBaHHbIX NPOBOAALLMUX 06pa30BaHWIA.

YT06bI rapaHTMpoBaTh, UTO HN BHYTPEHHUE, HN HapYXHble CTEHKN €MKOCTU, HU XUAKOCTb B HEWl He 6blan
3apsXeHbl 40 ONACHOTO YPOBHSA, crieflyeT COGMIOCTU BCe HMXEe NepeyncrieHHble peKoMeHAaunn:

1) TpebyeTcs, 4TOObI Tapa NPUMeHs/1Iacb TO/IbKO NPU 06paleHn C XUAKOCTAMU, MO B3PbIBOOMNACHOCTH
oTHOCAWMMNCA Krpynne HA. 1 MO NepeyHto, BKAOYaloLWeMy 3TaHO, NponaHo, 6yTaHo/, rekcaHo 1. renTaHon.
1,2-3TaHANON (3TUIEHTNINKO/bL), 3TUNOEH30/T U 3TU/OBbIN 3P 3-0KCOBYTAHOBOW KMUCIOTbI (ALLEeTOYKCYCHbIN
achup).
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MpumeyaHne — ToNbKO HEKOTOPbIE TPYMMbl XUAKOCTEN HE OTHOCATCS K rpynne B3pbiBoonacHocTn HA. [ns
yTouHeHus cMm. IEC 60079-20-1, a Takxe npunoxeHue C.6.

a) EMKOCTb flo/mKHa 6bITb NOMHOCTBIO 3ak/loveHa B NPOBOASALLY0 060/104Ky UK 3alMleHa peleT-
KOli. CETKOW UNN NOKPbITUEM, 3a UCKNOYEHNEM Yy4acTKOB OrpaHuUyeHHon naowaamn (T.e. y4acTkoB C pa3mepom
nnouwann, KoTopblii NnpusHaeTcsi 6e30MacHbIM Ha cTaauu NpoekTupoBaHus). Ecnn npuMeHeHa ceTka unau pe-
weTKa. To nsouajb siYeikn gonxHa 6biTb He 60nee 10 000 Mm2.

b) /llo6ble yyacTku € naouwafbio NOBEPXHOCTW, He OrpaHMYeHHO No nepumeTpy nNpoBogsuiein 060-
NIOYKOW, peleTKOW, CeTKOl WMAN NOKPbITUEM (Hanpumep, KpbllWKa WM FTOPMOBUHA, C NPUMbIKAOWNM K Hell
Y4acTKOM MOBEPXHOCTU), AO/IKHbI 6biTb UM paccenBalWUMN U 3a3eMIEHHBIMU, UAW 3alULLLEHHBIMU APY-
rmMun cpegcteaMu. 3To He06X0AMMO, YTOBbI UCKMIOUYNTL OMACHOCTb 3aXWUraHus B3pblBOOMNacHol cpegbl HA B
30He kfacca 1 c HapyXXHOW CTOPOHbI U B 30He ksiacca 0 BO BHYTPEHHEW YacTu KOHTelHepa (Hanpumep, orpa-
HUYEHNEeM 3apsXXeHHOW NOBEePXHOCTW, B COOTBETCTBUUN C MOMTOXEeHUsIMUK 6.3.2, uan cneunasnbHoO o6paboTkoi
noBepxHocTe). dPPEKTUBHOCTb U NMPOYHOCTb NMOBEPXHOCTHOM 06paboTkn (Hanpumep, NpodUINpoBaHNEM,
HaHeceHWeM OAHOPOAHOIO MOKPbLITUS pacceuBallWmnX CNoeB U T.4.) A0/KHA GblTb NOATBEpPXAeHA 3Kcnepu-
MeHTa/lbHO B Hanbosiee XecTKUX ANA 3/1eKTpM3aLmmn yCnoBUAX N0 BNAXHOCTU 1 3arpA3HeHunto (cm. 6.3.9).

c) O6osiouka, peweTka, ceTka Ui NOKPbITUE AO/HKHbI UMEeTb XOPOLLNIA NIOTHbIN KOHTaKT € 3awuia-
eMoli MOBEPXHOCTbIO Tapbl, 3a WCK/OYEHMEM Yy4acTKOB, NPeAyCMOTPEHHbIX HOpMaTMBaMu U YYTEHHbIX Npu
npoekTupoBaHuu. [lns peweTkn ¢ naowanbio syeek 6onee 3000 MM2 siokasibHOe MakCMMasibHOe paccTosiHMe
MexAay pelweTkol n 3awuuiaeMoii MOBEPXHOCTbIO Tapbl He AO/IKHO npeBbiwaTb 20 MM. TO/IBKO Y KpaeB u y
Yr0B KOHTEeiHEPOB MOXeT 6blTb A4OMNYCTUMO JI0OKa/lbHOE MakCuManbHoe paccTtosiHue 40 MM. [ns XecTKoi
060M104KHN, peleTKN, CeTKN UAN NOKPbITUSA, NN CeTKN C naowanbio aveek meHee 3000 MM2, NOKanbHOE Mak-
cumanbHoe paccTtosiHue 40 MM AONYyCTMMO NO BCeW NPOeKTUpyeMoli naouwann, y Kpaes 1 yrios.

NMpumeyaHune — MeHbluMe PACCTOAHUA OObIYHO HEAOCTUXMMbI. HasnekTpusoBaHHblE 06/1acTU JOCTATOUHO
Masbl U NPeACTaBNSIOT MPUEMIEMO HU3KMIA PUCK.

d) Bce npoBoasime n paccenBarolime 06beKTbl AO/MKHbI OblITb COeAMHEHbI MexXay cob0oli nepembly-
KaMu 1 3a3eMJIeHbl.

e) JlomkHO 6bITb 06ecnevyeHo cyllecTBOBaHWE Lenun 3a3eM/IeEHNA MexXAy XUAKOCTbIO U 3eMJieil ¢ co-
npoTMBeHNEM He MeHee 1 MOM, Hanpumep NyTeM MPUMEHeHUs ANS HavMBa NpoBoAsleli 3a3eM/IeHHO’
Tpy6bl, fgoxoaswel NoYTU A0 AHA €MKOCTU, 3a3eM/IEHHOro NMPOBOASLLEero 3arpy3o4HoOro KoseHa uan metan-
Nnyeckoli NNacTuUHbI Ha AHe pe3epByapa. [laxe ecnm ocTaeTcs Masioe KOJIMYeCcTBO XUAKOCTK, Hanpumep 1 n.
[0/KeH 6bITb 06ecneyveH ee HenpepbIBHbI KOHTAKT C 3a3eM/IAOLWMM AOHHbBIM YCTPONCTBOM, UTOGbI XUAKOCTb
He oka3asiacb 3apsXXeHHbIM M30/IMPOBaHHbIM MPOBOAHUKOM.

f) KoHTeliHep fonxeH 6bITb 060PYA0BaH XeNTbiM Neib/ioM ¢ npeaynpexaeHnem o nopsake 6esonac-
HOro C HUM o6paueHns [cMm. nonoxeHusa ot h) go T1)].

A) Mepep NOBTOPHLIM HanoJIHEHWEM KOHTelHepa cnefyeT NpoBepuTb, cobntodeHbl n Bce Tpe6oBa-
HUS oT a) Ao 0-

h) KoHTeliHep He cnefyeT HAaNOMHATbL HUKaKOW APYroi XNAKOCTbIO.

i) KOHTeliHep He NoANEXUT NPUMEHEHUIO HU B 30He knacca 0.

j) sonupyrowme xngkoctn (Hanpumep, ToNyon) AO/DKHbI 3arpyXaTbCs A/IMHHYO 3arpy304Hyto Tpy6Ky.
YT06bl NCKIIOUYNTE BO3HUKHOBEHME KUCTEBbIX pa3psifoB, ry6oKo norpyxaemasi B eMKOCTb Tpy6Ka He JosKHa
[O0XOAUTb A0 fiHA BCEro Ha HeCKo/IbKO CaHTUMETpPOB.

k) Temn 3arpysku (Mpon3BOANTE/IbHOCTb) He A0/KeH npeBblwatb 400 1/MUH, a CKOPOCTb He A0/KHa
npesbiwarTb 2 M/C.

MpumeuaHue — O6a 3HaueHUss 06bIYHO COBIOAAIOTCS NPK 3arpy3Ke CAMOTEKOM.

1) CnefyeT MCKNIOUYNTL BbICTPO NOBTOPSAIOLWMECA 3arpy3Ku 1 Apyrue npouecchl, CNoco6CTBYyOLME Bbl-
COKOMY 3apshXeHuto. Takne npoLecchl, CNOCO6CTBYOWME BbICOKOMY 3apshXeHuto, paccmatpusatroTca B 7.5.7.9
n 7.10.

T) Tapa He [0OJ1XHa 3an0HATLCA HENOCPEeACTBEHHO NOC/Ie 3a4UCTKU, NOCTYN/IEHNA C NPOU3BOACTBa
1 B Apyrux o6crtosaTenbCTBax, Korga oHa MOXeT OKa3aTbCs OMacHO 3apsKeHHOA.

2) Tpeb6oBaHuA K Tape, KOTopas MOXeT NMPUMEHATLCA MNpu o6palieHUn CO BCEMU XUAKOCTAMU, OTHOCSA-

wumMmca K noarpynne B3pbiBoonacHocTn VB:

a) HapyxHble MNOBEPXHOCTU KOHTelHepa A0/KHbI ObITb 3al UL eHbl CMIOWHBLIM 3a3eM/IEHHbIM MOKpPbI-
TUEM WU CNJIOWHbBIM 3a3eM/IEHHbIM CO3KCTPYANPOBaHHbIM NMPOBOAALWMM UM paccenBaloLWm CnoeMm.

b) PeweTkn nan metansimyeckne akpaHbl, TECHO He npuaeraroline K CTeHKaM, JO0/KHbI ObiTh 3a3eM-
JIeHbl.
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c) /llobble orpaHMyYeHHble MO NAoWaAN yHacTKn NOBEPXHOCTU, He 3aK/l0UYeHHble B MPOBOASALLYIO 060-
NouYKy (Hanpumep, KpbilKa UKW FOP/IOBUHA), AO/KHbI 6bITb N paccenMBaloWMMM U 3a3eM/IeHHbIMU, UIn 3a-
WWLIEHHbIMM OFrpaHMYeHnemM naowaan 3apsxarLelics NOBEPXHOCTUN A0 3HAYEHWUN, yKa3aHHbIX B 6.3.2.

d) lo/mKHO 6bITb 06ecneyeHO cyuecTBOBaHUe Lienn 3a3eM/eHNA MexXAy XUAKOCTbIO U 3eMeil ¢ co-
npoTuBneHnem He meHee 1 MOM.

e) KoHTeliHep A0NXeH 6bITb CHabXXeH 3e/1eHo TabNnUKoi ¢ NpeaynpexaeHnemM, oTHoCAWMMCS Kobe-
criedyeHuto 6e3onacHoOCTM Npu obpauieHnn ¢ HUm (cm. f)].

f) Cnepyet co6ntogatb Mepbl 3awWnTbl, NPeAyCMOTPEHHbIE B NpeablaylieM TekcTe 1) cornacHo nepe-
yncneHusam ot h) go 1).

3) Mpu o6palyeHnn C XUAKOCTAMU, Napbl KOTOPbIX C BO34YXOM CMoco6Hbl 06pa3oBaTb B3pbIBOOMNACHbIE
cMecu noAarpynnbl B3pbiBoonacHocTn MC. MOryT NPMMEHATLCA TO/IbKO pacceuBatolne Ui NpoBoasine KoH-
TelHepbl {cM. 7.3.3).

4) Xota COK (IBC) He npefHa3HayeHbl ANs MPUMEHEHNA B KayecTBe CMecuTesnen uam peaktopos, MO-
XeT BO3HUKHYTb NMopej ONOPOXHEeHWEeM Takmx eMKocTeli He06X0AMMOCTb BO B36aNTbiBAHUN U FOMOreHn3aumnm
X coAepxumoro. NMockKosibKy 3TUM onepauusiMm COMYyTCTBYIOT NPOLLECChbl 3/1eKTpU3aunm, noaesHo npum 3ToMm
cobnogatb paj crefyolmx peKoMmeHagaunmnia.

a) NMpUMeHATb TONbKO B3pblBO3allMLLEeHHble CMecuTebHble YCTPOMCTBA.

b) MpUMeHATb Melankn ¢ 60bLWON NOrpyxXaeMon BXUAKOCTb MeTan/Inyeckoli NOBEPXHOCTbIO.

c) 3a3emnaTb COK (IBC) n cmecutenbHoe yCTPOMCTBO, BK/IKOUasA NOrpyxXaemMblie BXUAKOCTb paboune.
d) He akTuBM3NpOBaTb CMeCUTe/IbHOEe YCTPOMCTBO A0 NOSIHOTO MOTPYXEHbS.

B) NMPOBOANMOCTb CMJ/IOWHOWM XNAKOW dha3bl A0/MKHA NpeBbiwaTtb 1000 nCm/m.

NMpumeuyaHne — SToMy Tpe60OBaHUIO 06LIYHO YAOBNETBOPSIOT XUAKNE (hasbl BOAHLIX PACTBOPOB.

f) OrpaHnunTb nepuepnyeckyto CKOpoCcTb Mewanku Ao 7 m/C NS OAHOPOAHbLIX XWAKOCTER n Ao
1 m/c — Ans cycneHsuii.
A) Ecnn npuMeHs0TCA CUbHO 3apsxatoumnecs Xngkoctn (cm. A.1.3), BO3MOXHbI NpoLecchbl MHTEH-
CUBHOW 3anekTpusauunun, Tak 4TO MOryT noTpe60oBaTbCA AOMNOMHNUTE/IbHbIE Mepbl 3aWnTbl, HANPUMEP UHEPTU-
3auus.
h) fanbHelwmne mepbl Takxe HEO6XOA4NMbI B C/lyYae CMelnBaHUA Ha BbICOKOV CKOPOCTWU Hanpumep,
npu pacTBOPeHUN.

7.3.4.6 Pe3epByapbl U KOHTelHepPbI, cAeMaHHble NOSIHOCTbLIO U3 U30/INPYIOLLETO MaTepuana

Ecnun pesepByap nomelleH noj 3emsei, To a7eKTpMyeckn oH nogobeH MpoBoAsAlLeMy pe3epByapy C
N30NNPYIOLWNM BHYTPEHHUM NOKPbITUEM (CM. 7.3.4.2) nnun pesepsyapy B nposoasuieli o6onouke (cm. 7.3.4.5).
B aTOM cniyyae pe3epByapbl MOTYT UCMO/1b30BaTbLCS 4151 TOPOYUX KULKOCTEN, B KOTOPbIE MOTPyXeH 3a3eM/1eH-
HbIA MeTannnyecknii 06beKT (Hanpumep, 3arpy3odHas Tpy6a WM KOMeHO), U UCK/IYEeHbl YacTble onepaumnu
3arpysku. Tam, rge ToNnlWuHa CTeHKW pe3epByapa npesblllaeT 2 MM, Npy onepayusax 3a4nCTKM MOryT BO3HMU-
KaTb KACTeBble paspsifbl C BHyTPEHHEN NoBepxHOCTU. B LensAx o6ecneyeHns 6e3onacHoOCTU cnegyeT cobito-
AaTb MOJIOXeHUs, npuBefeHHble B 7.10.

Mpwn BCeEX Apyrnx ob6cToATeNIbCTBAxX 60/1ee BbICOKUI PUCK NPOSIBNAETCA Npu obpalieHnn ¢ pesepByapa-
MU 1 KOHTeliHepamu 6e3 Kakoro-nm6o NpoBOASLLErO NN paccenBatloLero csos, 4eMm B COOTBETCTBUM C onuca-
HUAMKN B 7.3.4.2—7.3.4.5, n3-3a cnegyroLmx npuymH:

a) OHM MOTyT M30/IMpoBaThb OT 3eMJIM NPoOBOAsLNE N paccemBal e 06bEKTbI, HaNpuMep meTananye-
CKue TpyObl, MHCTPYMEHTbI, KPbILKKX, flaXe HEeKOTOopble 06beMbl XUAKOCTU:

b) NoTeHUManbl Bbllle, YEM B 9KBUBA/IEHTHbIX MeTa/l/IMYeCKUX KOHTeHepax;

C) nsonupytowas cTeHka MOXeT 3apsaAUTbCA WK NpU NPOTUPKE, AN OT KOHTaKTa C 3apsiKeHHOW Xug-
KOCTbIO;

d) yTeuke 3apsifa C XMAKOCTU MOXET NPensaATCTBOBATb M30/MpYyloLas CTeHkKa,

e) 3apaf KUAKOCTU UAN CTEHKWN KOHTeliHepa — WMCTOYHWK BHELIHEero 3/1eKTPUYEeCcKoro noss. dnekrtpuye-
cKoe nosie obycnosnvMBaeT BO3HUKHOBEHWE KUCTEBbIX pPa3psfoB WM BO3HUKHOBEHME MCKPOBbIX paspsfoB C
NPOBOAHNKOB B6IN3N KOHTeliHepa, 3apsXXeHHbIX B 3/IeKTPUYECKOM MOoJe MO MHAYKUUN;

O B c/lyyae 4acTOro NOBTOPEHUSA onepaunii Hainesa MOryT BO3HMKaTb KUCTEBble pa3psajbl.

Mo aTum npuynHam M3onupyowmne pesepsyapbl He AO/DKHbI MPUMEHATLCA NPU pasMeLl,eHnn Haj 3eM-
nei, ecnn BHYTPW UM CHapyXu pe3epByapa MOXeT NpUcyTcTBOBaTb B3pblBOOMacHasa cpega. Tam, rge Tpe-
60BaHNA YNCTOTbI MPOAYKTa WAN APyrue NpUYMHbl NPUBOAAT K HEO6XOAMMOCTU MPUMEHEHUS pe3epByapa
13 N30MIMpyoLero matepuana, cnefyet BbIMONHUTbL OLEHKY ONACHOCTU U COGMIOCTU cnefylolime peKoMeH-
pauunn:
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B 30He knacca 2 m3onupyrlwme KoHTelHepbl C HOMUWHa/IbHON €MKOCTblO CBbllwe 5 N He AO0/MKHbI UC-
Nosb30BaTbCsA A1 TOPHOUNX XUAKOCTEN N fONYCTUMbI K 06paLleHNIo TO/IbKO C HEFOPOYNMU XUAKOCTAMMN Mpu
cnefyoLWmnx ycnoBusx:

a) Bce npoBogsuime n paccenBarolme KOMMNOHEHTbI, 0OCOOEHHO MeTannyeckne BOPOHKN, AO/DKHbI ObiTh
3a3eMJ/ieHbl;

b) Bo Bpems onepauunii HanoIHEHNA XUAKOCTb J0/XHa 6bITh B XOpOLWeM KOHTakTe ¢ 3eMsield, Hanpumep
C 3a3eMJ/IeHHOW MeTan/IM4yeckoii HaMBHOI Tpy6Oii, MouTn gocTurarolier gHa KOHTeliHepa. Bo Bpems onepa-
UMt cnvBa Te Xe Mepbl A0/MKHbI 6biTb CO610A4EHbI MO OTHOLEHUIO K eMKOCTM, B KOTOPYIO NPON3BOAUTCSA CNUB;

c) Mpon3BoaNTeNbHOCTbL HaNMBa He J0JKHa NpeBbllWaTb 3Ha4YeHNs, peKOMeHA0BAHHOIo ANA MeTanamn-
YecKoro KoHTeliHepa Nnogo6HOro pasmepa;

d) He npousBoauTe Takux onepauunii, kKak MHTEHCMBHOE CMellnBaHue, NPoTUPKa WA cMavynBaHue Mo-
BEPXHOCTUN, KOTOPblE€ MOFYT CONPOBOXAaTbCA ONACHbIM 3apshXeHUeMm.

B 30He knacca 1 KOoHTeliHepbl U3 M30AMpYlOWEro Matepruana C eMKOCTbio 60see 5 1 He AO/KHbI Npu-
MeHATbCA. KoHTeliHepbl 4,0 HOMWHaIbHOW EMKOCTU 5 /1 MOTYT MPUMEHSITLCS Npu o6palleHn C OrHeoNnacHbIMU
N HEropro4YMMM XNAKOCTAMUN, eC/IM CKOPOCTb NOTOKa OrpaHnyeHa 3HayeHnem 1 m/c. n cobntogaroTca peKoMeH-
pAaunun. npeanoxeHHble AN 30HbI Knacca 2.

B 30He knacca 0 nsonupyrowme KOHTeHepPbl CTPOro 3anpeleHbl, KpOMe MasioeMkux (S 1 1), npumeHs-
eMblX B KayecTBe Npo600T60pHMKOB (CM. 7.6).

MpumeuyaHune — TpeanoyTUTENIbHBI UMEILWMNECS HA PbIHKE KOHTEMHEPbI eMKOCTbio 6ofee 5 N1 € CO3KC-
TPY3MPOBAsiHbIMW C/I0SIMW, PACCEUBAIOLLMM BHELIHUM W N30/UPYIOLLUM BHYTPEHHUM.

7.3.5 NpumeHeHne BKNaablWOK B KOHTeliHepax

Cnepytowne nosioXeHUs NCXOAAT U3 NMPeAnosIOXKEeHNS, YTO BKAAAbIWM N KOHTeliHepbl o6palatoTcs BO
B3pbIBOOMNACHbIX 30Hax (B 30Hax knaccos 0.1 wnam 2 c cy6CcTaHumMAMMU NoArpynn B3pbiBoonacHoctu VA n UB).

MpoBogAwme nnn paccevsBarwwme BKIaAbIWLN MOTYT NCNO/b30BaTbLCA B /IIO60M KOHTeHepe, eC/in OHn
HafeXHO W No BCeli NOBEPXHOCTW 3a3eMsieHbl. I3BneyeHne NpoBOASAWMX WAN pacCenmBaloLWmnX BKaAblwen
[onycTumo 13 Ntoboro KoHTeliHepa, TONIbKO ecNun BKIaAblll OCTaeTCA HaAeXHO 3a3eM/IeHHbIM.

TaMm. rge HesasemJ/ieHHble MPOBOAALME WM paccenBalolie CMeHHble BKAaAblWy UCMNOMb3YyHTCA B
CTa/lbHbIX KOHTEHepax C NOKPbITUEM U3 CNIOS1 KPacku, NOKPbITUE AOMXKHO MMETb MakCMMasibHOEe NOBEPXHOCT-
Hoe conpoTusieHne 1 TOM 1 A0/KHbI 6bITb NPeAYCMOTPEHbI Mepbl MO OrPaHUYeHNIo 3apsA4HOro Toka Ha ypoB-
He He 6onee, yem 1 MMKpoamnep, KakoW XxapakTepeH A8 MUKPOHHOro punbTtpa (cMm. 7.5 n A.2.2). AnbTepHa-
TUBHbIE Mepbl AO0/KHbI OblTb NPUHATLI, YTOObI rapaHTMpoOBaTb 6€30MacHOCTb NyTeM COefUHEHUNA BKAagblwa C
3as3emiMTeneM. Takum Xe. Kak NpMMeHsaeMblli ANa 3a3eM/IeHNsT eMKOCTH.

N3onupytoume BkAaablWmM 4ONYCTUMO UCMOb30BaTb TO/IbKO B NPOBOAALWMX KOHTEiHEpPax Uan B NpoBO-
OAWMX KOHTEeHepax C N30/IMPYIOWMN MOKPbITUAMK, NPU YCNOBUMK, YTO o6ecnevynBaeTCcsa UX NNOTHBIA KOHTaKT
CO CTEHKOW KOHTelHepa, a B c/iyyae NpoBOASLLEN XUAKOCTU — ee AOJ/DKHOe 3a3emsieHue (Hanpumep, 3a-
3eM/IEHHOW HaNMBHOW TPy6OW, 3a3eM/IEHHbIM CTEPXHEM U T. 4.). Kpome TOro, nonHas ToswWMHA MNOKPbITUA 1
BK/abllwa He A0JDKHA NpeBblwaTbh 2 MM. /3B/iedyeHne M30UpPYyOLWMX BKIagblweli BO B3pbIBOONACHONW cpeae
(Hanpumep, n3BnevyeHne BKNaAbllWel co cnefgamm pacTBoOpuUTesst) HEAONYCTUMO.

O6paleHne c NPoOBOAAWMMMN UM pacCcenBaloLWMMM BKNagblWM CO criefamMyn pacTBOPUTENs AO/HKHO
OCyLLeCTBNATLCA 3a3eM/IEHHbIM NMepcoHasioM B paccemBawwWwmnx nepyatkax (cm. 11.6), a xpaHeHne — B XOpO-
WO NpoBeTpMBaeMOM MecTe, BHe yyacTka NpoBefeHnsa onepauunn. Bknaabiwm A0/MKHbI ObITb C/I0XEHbI Ha OT-
HOCUTe/IbHO NPOBOAALLE NOBEPXHOCTU, Hanpymep Ha 6eToHe, 1 MOMeLLeHbl B paccenBalolime CymMKu, BNAOTb
[0 nx BocTpeboBaHuA.

Monb3oBareny NPoBOAALMX UM pacCenBalWNX KOHTENHEPHbIX BKAaAbllWeld AO/MKHbI NMPOBECTU MpOo-
CTYI0 NMPOBEPKY NapTumn Ha gedekTol. Takas npoueaypa MOXeT BKIOYaTb U3MEPEHUe CONPOTUBIEHUS MeXay
BepXHeli N HWXHel YyacTbio BKAaAblwa cepuiiHbiM TePaOMMeETPOM MAN NOA06HOe ncnbiTaHue. MocTaBLW KoM
BK/1afblwa A0/1XKeH 6bITb NpefoCTaB/ieH cepTudmKar KayecTBa.

7.4 XwnAKOCTU C BbICOKOV BA3KOCTbIO

BbICOKOBA3KME XUAKOCTU (C KUHEMATMYECKO BA3KOCTbIO nopsaka 100 mm2/c) npn npoTekaHUM Mno Tpy-
6aM 1 0co6eHHO B husibTpax 3apsXarTcs MHTEHCUBHEE, YEM XUAKOCTU C HU3KOW BSA3KOCTbIO (C KMHEeMaTu4e-
CKOWl BA3KOCTbIO Mopsaaka 1 Mm2/c), Takme Kak TonaMBa UM pacTBOPUTENN, HanpuMmep rekcaH. ix anektpuye-
cKasi MPOBOAMMOCTbL BMOJIHE MOXeT OKa3aTbCs [0CTaTOYHO HM3KOM, nopsaaka 0.01 nCm/M. 4To No3BONAET UM
COXpaHATb 3apsAf cBbilwe 1 4aca. Mo3aTomMy Npu o6paLleHUn ¢ HUMK B YC/I0BUSIX 06pa3oBaHuns B3pbIBOOMACHOW
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cpeabl A0/KHbI 6blTb NEPECMOTPEHbI OrPaHUUYEHUS HA CKOPOCTb MOTOKa, PEKOMEHAYEMYIO A/ XUAKOCTel C
HW3KOW BSA3KOCTblO B 7.3.

K cuacTblo, camMmble BbICOKOBS3KMO XWUAKOCTU WIW MMEOT BbICOKYH MPOBOAMMOCTb (Hanpumep, cbipas
HedpTb), UM HeJOCTAaTOYHO feTyun, 4ToGbl Morfa o6pasoBaTbCs B3pbliBoONnacHas cpega (Hanpumep, 60Mb-
LWNHCTBO CMa304YHbIX Macen). B pe3ynbTaTe OHM 06bIYHO He ONacHbl MO YC/IOBUSAM 3aXUraHus. B HEKOTOPbIX
crlyyasiX, 0fiHaKoO eCTb BbICOKUIA PUCK BO3HUKHOBEHMWsI NoXxapa, Hanpumep Korga cmMasouHble maTepuasnbl C
HM3KOW MPOBOAMMOCTbLIO 3arpyXatTCcs B aBTOLMCTEPHY, B KOTOPOW A0 3TOro Gbifla fieTyyass roptoyast Xupa-
KOCTb. Tak Kak HafexHble npenesibHble 3HaYeHUsI CKOPOCTU NOTOKA ANA XUAKOCTEN BbICOKOW BSI3KOCTU He
yCTaHOBJ/IEHbI, PN 06paLLEHNN C BbICOKOBA3KMMMU XUAKOCTSMUN C HA3KOW NPOBOAMMOCTLIO cneayeT, HanpumMep
nHepTu3auunei, npegynpexaats o6pasoBaHie B3pbIBOOMNACHOW cpejbl.

7.5 WNHTeHCMBHO (BbICOKO) 3/1ekTpu3ytlowee obopyaoBaHune

7.5.1 ®unbTpbl, BOAHblEe cenapaTopbl U cuTa

Mpokayka yepe3 TOHKMe hUNbLTPLI (BKAOYAs BOAsIHble cenapaTopbl) U CeTKU, MOXET NpUBOAUTL K Mpo-
SIB/IEHNIO0 3HAUYUTeNIbHO 60Jsiee BbICOKO MMIOTHOCTM 3apsiA0B B NOTOKe, YeM Npu NpoTekaHun no Tpy6am.

Fpyboe NpoBOMIOYHOE CUTO UM MaTepuaTas ceTka (pasmep fAveek < 150 MKM) MOXeT NpPMBOAUTL K 06-
pasoBaHUO0 B NOTOKe 06 bEMHOI MNAOTHOCTY 3apsAA0B, TO/IbKO HE3HAYMUTEIbHO NpeBbIllatoLWen 3Ha4YeHns, no-
NyyeHHble Npy nNpoTekaHun B Tpybax. 3abuBaHne CUT MOXeT, O4HAKO, NPUBECTU K 3HAYEHUSAM yAeNbHOW 06b-
€MHOl NI0THOCTM 3apsiA0B, 3HAYNTENBbHO NPEBbIWAaKWMM 3HaYeHNS, NOyYeHHble NPU NpoTekaHUn B Tpybax.
YacTMyHoe 3ab6MBaHne CUT MOXHO YCTAaHOBUTb MyTEM C/IeXeHUs 3a najeHuem faBrieHus.

YpaenbHaa ob6bemMHas NAOTHOCTb 3apsifjoB MpW Mpokavyke yYepes MUKPOHHble PUIbLTPbLI (pa3Mmep nop
< 30 MKM), Kak coo6Lanocb, MoXeT npeBbicuTb 5000 MKKN/M3 B cncteme, B KOTOpPOIi 06 beMHas MNIOTHOCTb 3a-
psifoB nNpu TeyeHun no Tpy6am 6blnia okono 10 MkKn/mM3. MoaTomy TpebyeTcs BbINOSIHEHUE CrieynanbHbIX Mep.
cnoco6CTBYOWMX YyTeUYKe 3apAafoB C XUAKOCTU, Npolleallei Yyepe3 MUKPOHHble hunbTpbl. CnefoBaTesibHO,
npy npumeHeHun punbtpos (30 MkM S pasmep nop S 150 MKM) yCpeHEHHbI ypOBeHb 06bEMHO NJ0THOCTH
3apsijoB MOXeT HaXxoAMTbCSA B 3TUX Npejenax.

Mpegenbl Mo CKOPOCTU NMOTOKa yCTaHOB/IEHbI MO 3/1IeKTpU3auum Npu TedeHnn no tpybam. Cnepgosatenb-
HO. ec/in B CBOGOAHOM MpOCTpaHCTBE pe3epByapa MoXxeT o6pa3oBaTbCs B3pbiBOOMacHas cpeja, a B cucteme
ero 3arpy3kv npMMeHeHbl MUKPOHHbIE UMK ceTyaTble PUNbLTPbI K 3arpsisHAlOWMeEcs ceTyaTble PUABLTPLI, TO
nepej BBOAOM NOTOKa B pe3epByap A0/KHO 6bITb YCTAHOB/IEHO YCTPOCTBO, BpeMs nNpebbliBaHNA XNAKOCTU B
KOTOPOM 6bl1/10 6bl 4OCTATOYHbIM ANS O6ecnevyeHns yTeukn 3apsfja A0 6e30MacHOro ypoBHs. 370 BpemMs Mo-
XeT 6bITb 06ecneyeHo YyCTaHOBKOM fOCTAaTOYHO A/IMHHO TPY6bl MK cneynasnbHOM penakcaunoHHOW eMKOCTH.

Tpebytoleecs BpeMs npebbiBaHNA B penakcalMoOHHON eMKOCTN 1 A0NOIHUTe IbHble Mepbl 3awnTbl A0S
h1NbTPOB 1 CETOK crieaytolimne:

1) Bpems 3ajepxku, Tpebytolweecss A1 NPOTEKAHUS XUAKOCTU OT MUKPOHHbIX (hUNbLTPOB, ceTyaTbIX
hUNbTPOB C pasMepoM siveek He CBbille 150 MKM 1 3arpsisHAILWMXCA ceTyaTbiX (OUIbTPOB:

a) XXnakocTu ¢ N3BeCTHO (4OCTOBEPHO) MMHUMa/IbHOV MPOBOANMOCTbLIO: BPEMS 3a4ePXK/ A1 KaxAoh
XUAKOCTM [O/HKHO He MeHee YyeM B TP pasa npeBbillaTb COOCTBEHHOE BpeMs pefniakcaunm, CoOoTBeTCTBYOLWee
ee MUHMMasbHON npoBoguMocTu (CM. Tabnuuy 5 nA.2.2). XoTss HeT He06X0ANMOCTU B TOM. YTO6Gbl OHO NpeBbl-
Wwasno MakCMMasbHble 3Ha4YeHUS, yKa3aHHble HVKe A1 XXUAKOCTel, NPOBOANMOCTb KOTOPbIX HeM3BecTHa.

b) BepxHue 3HaueHUs npefenoB A1 XUAKOCTEN, NPOBOAMMOCTb KOTOPbIX HeM3BecTHa: Makcumanb-
Hble Tpebylowmecs 3Ha4YeHN BpeMeHN 3a4epXKu, Korga npoBoAUMOCTb XUAKOCTN HEM3BECTHA WU Ypes3Bbl-
yaliHO HU3Ka, crnegyiouime:

1) AN MUKPOHHBLIX PUNBLTPOB (pasdmep Nop < 30 MKM) 1 He CTO/Ib TOHKUX hUNbTPOB (30 MKM 1 pas-
Mep nop s 150 MKM) C y4eTOM MX BO3MOXHOIO 3arpsasHeHus: 100 c;

I) AnA He camMblX TOHKUX MUKPOHHbIX hunbTpoB (30 Mkm £ pa3mep nop £ 150 MKM), C y4yeTOM MX
BO3MOXHOIO 3arpsi3HEHUS, U ceTyaTbiX (PUNLTPOB, C YYETOM UX BO3MOXHOIO 3arpsisHeHus: 30 c.

MpumeyaHne — 3TN 3HAUYEHUS BPEMEHU 3a[EPXKN afeKBaTHbl 41 BCEX NPOBOAMMOCTEN. McknoueHue co-
CTaB/AT XUAKOCTU C BbICOKOW BA3KOCTbIO (CM. 7.4).

2) Apyrue mMepbl 3aWmnThbl:
a) MapaHTUpyiTe, UTO BCe NPOBOAsLWMNE YACTU (PUILTPOB U Y3/10B (PUIbEPOB COEAMHEHBI MEXAY CO-
601i 1 3a3eM/IeHbI.
b) MFapaHTUpyiiTe, 4TO PUALTP N peslakcaunoHHas eMKOCTb, eC/IN ecTb TakoBas, B MpoLecce npose-
LEHMS onepauun Bce BPeEMs 3aM0JIHEHbI XUAKOCTbIO, YTO NpeAoTBpallaeT o6pasoBaHMe B NycTOTax B3PbIBO-
onacHoi cmecwu.
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Ecnn obecnevyeHne HeO6X0A4MMOro BpeMeEHU yTeukn 3apsfa HenpakTMYHO, paccMaTpuBaeTcss BO3MOX-
HOCTb MPUMEHEHUs aHTUCTaTu4eckol npucagkn SDA, yBenvumsarLein NpoBoAMMOCTb XNAKOCTU, NN 3amMe-
Hbl €e Ha XWAKOCTb C 60/1ee BbICOKOI/ 3/1eKTPONPOBOAHOCTbIO. EC/iM 3TO HEBO3MOXHO, CBO60AHOE NPOCTPaH-
CTBO A0J/DKHO ObITb 3aMN0O/IHEHO MHEPTHBIM ra3om.

MpumeHeHne BpeMeHU yTeukun 3apsafa, MeHblle Hanboblero HOpMaTMBHOIO NpeAebHOro 3HavYeHus,
TpebyeT HafeXHOro 3HaHWA U KOHTPOASA MUHMMa/IbHOW 3N1eKTPONPOBOAHOCTU XUAKOCTEN, C KOTOPOW NpakTu-
YECKN MOXHO CTOJIKHYTbCA. BO MHOIMX NpakTU4YecKnx crydyasax aTa NpoBOAMMOCTb He U3BECTHa, U NO3TOMYy B
Takom csiyyae Heob6xoAnMMo obecneunTb Hanboibliee HOPMUPYEMOeE BPeMs yTeukun 3apsaja.

B cnyuae xupakocTeli ¢ BbICOKOI/ BA3KOCTbIO, XXUAKOCTN C HU3KOI NPOBOAUMOCTbIO, TaKne Kak CMa3oyHble
macna (CMm. 7.4), 06blYHble MakCUMasibHble HOPMaTUBHbIE 3HAYeHUs BPeMeHW yTeukn HenpumeHumbl. Korga
3TV 3HAYEHUA He M3BECTHbl WM CAUWIKOM BE/INKM U He peasibHbl, BAXXHO WUCKIIOUYUTb 06pa3oBaHne B3pbIBO-
onacHoW cmecu B 3arpyxaemom pesepByape.

[Ana pesepByapoB C NnaBalleil Kpbilel NAN BHYTPEHHUM MiaBalowmnM NOKPbITUEM, BPEMS 3a4epPXKu
MOXeT 6bITb BbIYMC/IEHO A/19 Ha4Ya/IbHOWM CKOPOCTM NoToka 1 m/c, KOTopas NpMMeHseTcs A0 Tex Mop, noka He
BCN/IbIBET Kpbllla UM BHYTPeHHee NOKpbiTue (cMm. 7.3.2.2.3). B TaKkOM NOMIOXEHUWN, KOrAa Kpbllla UAn NOKpbl-
TUe Ha nnaBy, yXe HeT OMacHOCTU 3aXUraHus.

CB0O60OAHO BbICTynawwmue GuabTpyOLWne MNOBEPXHOCTM HeAONYCTUMbI BO B3pbIBOOMacHOW cpeje.
DUNLTP A0/MKEH ObITb PacrnosioXXeH BBEPX MO MOTOKY Tak, YTOOblI TKaHb He Oblyla B KOHTaKTe C B3pblBOONAC-
HbIMM MapoBO3AYLHbIMU CMECSAMU, flaXe eC/in XUAKOCTb ABNAeTCA NnpoBoAsALLeidl. Mpn HU3KOM NPoOBOAMMOCTHU
XUAKoCcTn hnnbTp AOJKEH pacnosaratbCcs Tak. UTobbl ob6ecneynBanocb Tpebyemoe Bpems 3a4epx Ky 40 BBO-
[a notoka B pe3epByap (CM. Bbllle).

7.5.2 Hacocbl n gpyroe obopyaoBsaHune

[pyroe o6opygoBaHue, Takoe Kak HacoCbl U OTHACTW 3amopHble KanaHbl, TakkKe MOXeT yBennunsatb
Ha3/1eKTPU30BaHHOCTb (3apsAXXeHHOCTb) NoToka. OAHaKo aTo 060pyAOBaHMe 0O6bIYHO He reHepupyeT Tak MHOro
3apafoB, Kak MUKPOHHble uabTpbl. CnefoBaTesibHO, €C/IN B NapoBO3AYLWHOM MPOCTPaHCTBE pes3epByapa,
pacnosioXkeHHOM Mo MOTOKy 3a Takum obopygoBaHuem, o6pasyeTcs B3pbiBOOMacHas cpefa, To cnegyet obe-
creynBaTb BpeMs 3afepXKu, Kak A1 He caMbliX TOHKMX MUKPOHHbIX punbTpoB (cm. 7.5.1). TpebyeTca Bpems
3a/lepXxKkn Mexay obopyfoBaHMeM u pe3epByapoM, KOTOpoe 6bl/10 6bl He MeHee YTPOEHHOro 3HayeHus Bpe-
MeHN penakcauumn (3T) M BNAOTb 40 MakcMMasibHOro aHadyeHms 30 c.

7.6 W3mepeHua n oT60p Npo6 M3 pe3epByapoB

7.6.1 O6wme NOMOXeEHNSA

Ecnn B pesepByape o6bix pasMepoB o6pa3yeTcs B3pblBOONacHas cpega, TO M3MepeHWAM U OT60-
py npo6 mMoOryT conyTcTBOBaTb C/lydan BO3HUWKHOBEHWUS 3aropaHuii OT cTaTM4ecKoro anekTpuyecTBa. MoryT
oKas3aTbCs 3apsXXeHHbIMW ob6opyAoOBaHue, NPMMeEHseMoe Npu NPoOBeAeHUN U3MEPEHUA 1 Npu OoT60pe Npoob,
N nepcoHan, npumeHsaOWNi aTo ob6opyaoBaHne. Kpome Toro, BbICOK PUCK 3aXUTaHUA B 6OMbLINX N CPeAHUX
pesepByapax, eCavM XUAKOCTb B pe3epByape BbICOKO 3apsXeHa B Mpouecce HannmBa WKW BO3MYLLEHUS, Ha-
npumep nNpu onepayunmn cmewmnBaHua (cMm. 7.9). NMocnegHne pUCcKn, ogHaKo, yCTPaHUMbI, €C/IN U3MepPeHne nm
oT60p NpPo6 NpoBOAMTCA B CTaLMOHApPHON 3a3eM/IEHHOW HanuBHOW Tpy6e, AoxoAasilWw el 0 OCHOBaHUS pe3ep-
Byapa (nydwasa mepa).

3axurawownii paspsag MoxeT MPON3ONTU MPU CONMMKEHNN C XNAKOCTbIO N3MEepPUTesIbHOro o6opyAoBaHns
nnn obopyaoBaHUsA, NPMMEHAEMOro A8 oT6opa Npob, nam mexay o6opyaoBaHMeEM 1 ob6pallaoWwmMMcsa ¢ HAM
nepcoHanoM Wau NloKoM pe3epByapa. UTobbl UCKNOUYNTL Takyto ONacHOCTb, ceayeT cobntoaartbe pekomeHaa-
unn. npuBeaeHHble B 7.6.2.

7.6.2 Mepbl 3aWUTbl NPN N3MeEPEHNAX U Npu oT60pe Npob

[oMkHbI 6bITb COGMIOAEHBI CneayloLWwmne NOTOXEHNS:

a) Bce npoBogswme n paccenmBarwme yactu o6opygoBaHnsa, NPUMEHAEMOro Npu U3MeEPEeHUN Uan npu
oT60pe Npob6, AO/MKHbI ObITb 3a3eMJ/IEHbI UM 3NIEKTPUYECKN COeNHEHbI C pe3epByapoM, WaKn, ecain pesepBy-
ap BbINOJIHEH M3 U30/IILMOHHOIO MaTepuana, — HenocpeAcTBEHHO C 3azemnuTtenem. CoefUHEHUS AOMKHbI
6bITb CAeNaHbl U3 paccenBalollero Ui NpoBoAALLEro Matepmana. Metanamyeckne Lenoykn He AO/KHbI Npu-
MEHSITbCS.

b) TaM. rae HEBO3MOXHO o6ecneynTb 3a3eMeHne o6opyAoBaHus 418 oT60pa NPo6 XnAKOCTel ¢ HA3KOM
N cpegHeil NPOBOANMOCTbIO, MPUMEHAIOT He6oNblUMe CTeK/SAHHbIE cTakaHbl (S 1 1) Nn cTekNAHHble EMKOCTHU.
XenatenbHO, YTO6bLI OHU ObINN C pacceMBalOWMM NOKPbITUEM U BblN 6bl CHabXeHbl AepeBAHHON LWTaHTOW.
Takoe o6opynoBaHue cnefyeT Takke NPUMeHATb A5 oT6opa NPo6 BbICOKONPOBOASALMNX XNAKOCTEN.
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c) Cnepyet NpUHATL Mepbl, 06ecnevnBalolne 3azemMeHne nepcoHana n UckvarLme cutyaumto, npu
KOTOPOW Npu M3MepPEeHUn Uan Npu otéope Npo6 MOrso 661 NPON3ONTM 3axuraHue (cm. 11).

Ecnn npumeHsieTcs HecTauuMoHapHoe M3MepuTenbHOe 06opyAoBaHWe WM M3MepeHne NpPovM3BOAMUTCS
B 3a3eMJIEHHOI 3arpy3oyHoil Tpybe, goxogsuwein Ao AHa pe3epByapa, AO/DKHblI ObiTb MPUHATBI crnegytowme
mMepbl:

a) B npouecce npoBeAeHUa onepayuii, CONpoBOXAalWMXCa anekTpusayuneli, He cnegyeT NpoBoAnNTb
n3mepeHnsa n oT6op Npob B pesepsByape C B3pbIBOONACHON Cpefoi Haj NOBEPXHOCTbLIO XuUAKocTu. Onepauun,
conpoBoXxAatlolimecsa afekTpusaynen, BkAOYaOT Nepekavyky UAN LUPKYISALUIO XUAKOCTER C HU3KOW NpoBoO-
ANMOCTbI0. OAHOMAa3HbIX XUAKOCTEN, nepekayvyky UAN LMPKYASUUIO MHOroasHbIX XUAKOCTel C HU3KOW uamn
cpefHel NpoBOAMMOCTbLIO U pa3Hoo6pa3Hble Npoueaypbl 3a4NCTKN.

b) N3mepeHne n ot60p Npob He criegyeT NPOBOAUTHL BO BPEMSI OCaXEHUA KOMMNOHEHTOB CMECU HU3KOM
nposogMmocTu. MoaTomy, ecnn B pesepByape NpoBoAuiachk onepauns CMelWeHUs Nan 3akadaHa XUaKocTb €
HM3KOW NPOBOAMMOCTbIO, cofepxalaa BTopyto a3y (Hanpumep, BoAgy Wan HepacTBOpPMMble TBepAble YacTu-
ubl), Npexae 4eM NPoOBOAUTbL N3MEPEHUA NN oTéupaTb NPobbl, creAyeT Nocsie 3aBepLUEHUA Takux onepayui
ob6oxpaatb, Mo kparHeli mepe. 30 MUHYT. TakMMun NnpumMepamm MoryT 6biTb NPYMeECH BOAbl N HEPaCcTBOPUMbIX
TBEPAbIX YacTuu,.

c) N3mepeHne n oT6op nNpob6 He cnegyeT NPOBOAUTbL Yepe3 OTKPbITbIA NOK KOHTellHepa, cBo6ogHOe
NPOCTPaHCTBO KOTOPOro 3ano/IHEHO MHEPTHBLIM ra3om. B aToM ciiyyae nHepTHas noAgyllka HapyluaeTcs, gaxe
€C/IM JIIOK OTKPbIT B Te4eHUe BCero HeCKO/IbKUX CEKYHA,.

Ha oTKpbITOM BO3ayXxe naMepeHne u oT60p NPob ropoUnx XnUAKocTelh He cnegyeT NPoBOAUTL NpU Npu-
61MXEeHNN rPO30BOro hpoHTa, NpY rpose, MeTesn, IMBHE UKW MPU APYTUX NPOABAEHNAX aTMOCKepHOro anek-
TpuyecTBa.

7.7 Tpy6bl W WAAHTN A8 XNAKOCTEN

7.7.1 O6wmne NonoxeHns

Mpun npoTekaHUM XUAKOCTU B Tpybe MAun wwiaHre npoucxoauT pasgeneHne 3apsafoB. XXMAKOCTb U BHY-
TPeHHAA cTeHKa TPybbl 3apsXaroTca 3apsagaMu NPOTUBOMOJIOKHBIX NoAspHocTel. Ecnn 3asemneHHas Tpyba
ABNSeTCA NPoBOAAWENA MM pacceuBatolieli (Hanpumep, 3a3eM/eHHasa MeTannunyeckas Tpyba), 3apagbl Ha
Heli He MOryT HaKONMUTbCS, U ONACHOCTb MOXeT NPOSIBUTLCSA TONIbKO B pe3epByape, Kyfa nocTynaeT 3apsXeH-
Has XugkocTb. OnacHble NPOsIB/IEHNS CTaTUYECKOro 3/ieKTpuyecTBa B pesepByapax pacCMOTpeHbl B 7.3.

Ecnun Tpy6a wnav wnaHr caenaHbl U3 N30M5LMOHHOIO MaTepuana, CTaHOBUTCSA BO3MOXHbIM HakomieHne
3apsiioB Ha UX CTEHKax, U cama Tpyba Maun WnaHr CTaHOBATCSA UCTOYHMKOM OnacHocTu. Takmm o6pasom, Tpyba
N CBA3aHHasa C Heli MeTan/amyeckasa apmatypa MOryT 3apsAMTbCa NpU NpPOTeKaHUU XUAKOCTU UAW Npu npo-
Tupke. ONacHOCTb HaKOM/EeHUs 3apsf0B Ha Tpybax WAW waHrax, KoTopble MOJIHOCTbIO UAW YaCTUYHO W3ro-
TOBJ/IEHbI U3 N30MALMOHHBIX MaTepruasioB, paccMaTpuBaeTCsl B HacTosuWeM pasgene 7. HakonneHue 3apagos
3aBUCUT OT yAesIbHOro COMpPOTMBAEHUA mMaTepuasna Tpyb6bl, MPOBOAMMOCTU XUAKOCTU N OT reoMeTpuyecKux
napameTpoB cucTembl. [IpyM 3TOM MOryT peann3oBaTbCs YyC/I0BUSA BO3HUKHOBEHWSA 3aXurawlwmnx paspagos.

OnacHOCTb 3aXWUraHUsi MOXeT NMPOsIBUTLCS Kak BO BHYTPeHHel yacTu Tpy6bl, KOrga oHa 3amnojiHeHa He
NOMIHOCTbIO XUAKOCTbIO C HU3KOW TemnepaTypoli BCMbIWKN, N C HAPYXHOW ee CTOPOHbI — B C/y4yae NpucyT-
CTBUA Tam B3pPbIBOOMNACHOW cpefbl. D/1eKTpu3aunsa MOXeT TakKke NpuBOAMTb K MPO60OI0 CTEHOK nsiacTmacco-
BbIX TPy6 W, cnegoBaTesibHO, NMPUBECTM K NMpOCaYnBaHUI0 XUAKOCTM Yepe3 CTeHKY Tpybbl. Tak C HapyxXHOM
yacTu Tpy6bl MOXxeT o6pa3oBaTbCA B3pbiBOOMacHas cpefa, kKoTopas MoxeT ObiTb 3aX)eHa nocseayowmnumm
paspagamun, uanm TOKCUYHasa cpefa (Hanpumep, Korga B Tpybe HaxoguTcs sA0BUTas XWUAKOCTb, Takas Kak
YeTbIPEXX/TOPUCTLIN Yrriepos Uan YeTbIPexXXI0PUCTbIA KpeMHUIA), KOTOpas MOXeT npeAcTaB/sATb 3KoNormye-
CKYl0 ONacHoOCTb. [lonosiHUTeNbHble TpeboBaHUA U pekoMmeHAauMn gnsa TpybonpoBoAoB ¢ HehTenpoayKTamum
npeacrtasnieHbl B EN 14125.

7.7.2 Tpy6bl

7.7.2.1 Knaccudukayna Tpyo

Tpy6bl 06bIYHO KNaccnULMPYOTCA Kak nposogsuine (conpoTusneHue < 1 kOm/m). paccensatouune (co-
npotusneHne ot 1 kOm/m go < 1 MOM/M) 1 nsonupyrume (conpotusneHne 2 MOm/M). ITa knaccudukaumns
oTpaxeHa B onpegeneHunsax (3.2, 3.7 n 3.15) n B Tabnuue 1.

77.2.2 NpoBogAwme nan paccensarome Tpybbl

Bce cekuuny npoBoAsLWMX UK paccenBatoWmnx Tpy6 AO/MKHbI BbiTb HAAEXHO CoOeAUNHEHbI NepemMblYkamMmmn
1 3a3eMneHbl (cM. 7.7.1). Ecnu Tpy6a He SiBNSeTCA HU 3/1eKTPONpPOBOAALLEN, HU paccenBatoLLeli, To ocTaeTcs
OMacHOCTb 3/1eKTPUYECKOTro NPo60s (MPOKOIOB) N30/INPYIOWUX SIMHUEA (CM. 7.7.2.3 n 77.2.4).
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7.7.2.3 TpoBogswune nam paccemsarlime Tpyobl C N30AMPYIOWNM BHYTPEHHUM C/10€M

Korga nposogsuwas nin paccevsatolas Tpyba ¢ U301MPYIOWUM BHYTPEHHUM C/1I0EM UCMNO/b3yeTcs
ANA TpaHCNOPTUPOBAHUA XUAKOCTU C HU3KOW MAn cpefHeli NpoBOANUMOCTbLIO, 3/1EKTPUYECKUIA 3apsag MOXeT
HaKOMUTbCA Ha BHYTPEHHel NOBEPXHOCTUM U MOXeT MPOU30iTN paspsaj Yepes3 C/I0M Ha HapyXHYK MNoBepx-
HOCTb. Teopua ykasbiBaeT, YTO MOTeHLMan Ha BHYTpPeHHeli NOBEPXHOCTW YacTo Bo3pacTaeT mponopuuo-
HanbHO ToNnuwwuHe cnosi. CnegoBaTesibHO, ONacHOCTb BO3HWKHOBEHUA pas3psfoB Tem 60/blue, YemM cnou
Tonuwe. Hanpnmep, oNacHOCTb BO3HUKHOBEHMS pa3pAafoB C BTY/I0K, My T nnn pykaBos 60/blue, YeM C TOH-
KUX C/ioeB, TakMX Kak MOKPbITUS M3 3NOKCUAHOM cmonbl. [laxe npu He6NaronpuUATHBIX YCNOBUAX (BbICOKOW
NAOTHOCTKN 3apAA0B XUAKOCTU, 60NbWIOM AnaMeTpe Tpybbl, TONICTOM cnoe) paspsagbl BpAL 1 NPpousongyT,
Korga yaesnbHoe o6beMHOe conpoTuB/ieHne cnos bygetr meHbwe 100 MOM M. Mpu TUNNYHBIX YC/TOBUAX
(nnoTHOCTb 3apagoB < 1000 mkKn/m3, anameTp Tpy6bl NpU6NN3NTENBHO 100 MM. TONWMHA €NOA < 5 MM) He
6yayT NpoucxoanTb paspsfbl, ecin yaenbHoe o6beMHOe CONpPOTUB/IeHNEe MaTepuasna C/0f He NpeBbICUT
100 TOm M.

MpumeuaHne — Yem 6onblie TONWMHA U30MNPYIOLLETO C/10A, TeM 60/1ee BEPOATHO BO3HUKHOBEHMWE KUCTEBbIX
paspsAfoB M MeHbLUe BEPOATHOCTb BO3HUKHOBEHUSA CKO/b3ALWNX KACTEBLIX pa3psagos. Cm. A.3.4 nA.3.5.

MpumeHeHne nNpoBOAAWMX WM paccenBalowmnx Tpyb ¢ 6onee TOACTbIM W/MAN MeHee MNPOBOAALUM
BHYTPEHHUM C/l0eM MOXeT 6bITb 4ONYCTUMO NpK O06paLlieHNn CO MHOTUMU XUAKOCTAMU, ec/in BCe NPOBOAS-
e cekunmn Tpybbl HaAEXHO 3a3eM/IeHbl 1 OCTAlOTCA 3aMO/IHEHHbIMU XUAKOCTbIO B TeYeHne Bcex onepaunii.
MocnegHee Tpe6oBaHMe rapaHTMpyeT, YTO B Tpy6e, Korga oHa NMoJsIHOCTbIO 3aMoJIHeEHa, B3pblBOONacHas cpeja
OTCyTCTBYeT.

Tpy6a c TONCTbIM U MeHee NPOBOAALMM BHYTPEHHUM C/I0eM [JO0JhKHa 3anosIHATLCS U ocBo6OXAaTbCSA
Me[J/IeHHO, eC/In B Heill MOXeT NpUCYTCTBOBaThb B3pbliBOOMNacHasa cpega. Boobuie, CKOPOCTb XUAKOCTU B Npu-
CYyTCTBMMN BO3Ayxa He A0JKHa npeBblwate 1 M/c. 3a MUKPOHHBLIM (PUALTPOM MOXeT 6bITb Heo6XxoAMMa elle
MeHbLUIas CKOPOCTb.

XOTs HeT HWKaKol 3/MeKTpocTaTM4YeckoW onacHOCTW, ecnin Tpyba ocTaeTcs 3anO/IHEHHOW XWUAKOCTbIO,
BO3MOXeH Npo6oii cnos n3 matepuana c BbICOKUMU U30ANPYHOLWMMU CBOCTBaMU. TaM. rae 3TO CyLWecTBEHHO
(Hanpumep, 4TOo6bLI NPeAOTBPaTUTL KOPPO3UID), YTOOLI n3bexaTb NPo6os, criefyeT NPUMEHSATb BHYTPEHHWNA
C/IO C HU3KUM YyAeNlbHbIM 06bEMHbIM conpoTusneHnem. O6bIYHO [OCTATOYHO, YTOObI yAenbHOe 06bemMHOe
conpoTussieHne 6b1/10 MeHble 100 TOM M. XOTS MOXeT OKa3aTbCsA He06X0AMMO yAesibHOe 06beMHOe Conpo-
TuBneHne meHee 100 MOm M.

77.2.4 VN3onupytoume Tpy6bl

77.2.4.1 O6uWme NONOXEHNSA

TpaHcnopTupoBaHue XUaKocTel ¢ HU3KOM, cpefHeli N BbICOKOW NPOBOAUMOCTbLIO MO U30/INPYOLWNUM TPY-
6aM MOXeT NpMBOAUTbL K 06pa3oBaHNi0 BbICOKUX 3HAYEHWU I MOBEPXHOCTHON M/IOTHOCTU 3apAfo0B Ha CTeHKax
Tpy6, BbICOKMX MOTEHLMANOB U 3/1eKTpOoCTaTUYECKUX Nonei. Mpu 3TOM BO3MOXHbI CliefytoliMe onacHblie npo-
ABNEHNSA:

a) BbICOKME NOMA U BbICOKME MOTeHLUWasbl MOFYT NPUBECTU K BO3HWKHOBEHWIO paspsafoB, 3axurawoumnx
roproYyto CMeCcb BHYTPU UKW CHapPYXWU Tpy6bl.

b) Tpy6a sBNAETCA NCTOYHNKOM BHELLUHEro 3/1eKTPUYECKOro MossA M NO3TOMY C COCEAHUX MeTan/Inyecknx
06BbEeKTOB NN N0AeN, KOTOpble He 3a3eM/ieHbl, BCNeACTBME 3/IeKTPOCTaTMHeCKOW MHAYKLUUMN MOTYT BO3HUKATb
VCKpOBble pa3psagbl,

C) BbICOKMeE N/IOTHOCTU 3apsAf0B Ha BHYTPEHHel NoBepxXHOCTN TPy6bl MOryT NPUBOAUTL K 3/1€KTPUYECKO-
My Mpo6oto 1 NnepoprMpoBaHNIO CTEHKM,

d) B Tpy6Gy MOXeT nonacTb BaXHbIA BO3QyX U Ha CTeHKax Tpyb6bl MOryT o6pa3oBaTbCs MnpoBoAsLlne
NATHa KOHAeHcaTta, Cnoco6CTBYOWME BO3SHUKHOBEHWIO UCKPOBbIX Pa3psiioB Ha 3a3eMJ/IeHHble 06 bEKThI.

77.2.4.2 N3onupytowme Tpybbl Hag 3eMnen

Mpn HaA3eMHOM MOMOXEHUN OMACHOCTb MOTYT MPeAcTaBATb pas3psfbl BHYTPU TPyObl U CHaAPYXW, WH-
AyLuVpoBaHHble MCKPOBbIe pa3psadbl U nepcoprpoBaHue CTEHOK 3nekTpuyeckumu npob6osmu. Mpu Hanuumm
B3pbIBOOMACHOW cpeabl B Tpy6e nam B CMEXHOM MpocTpaHcTBe (Hanpumep, B ONacHOW 30He unu npu obpa-
LWEeHNN C roproYeli XNAKOCTbIO, HE NOJTHOCTbLIO 3anosiHsoWel Tpy6by) cnegyeT cobnogaTb creayouwme Tpe6o-
BaHUA:

1) Ans XuakocTeln ¢ HU3KOW NNn cpedHeil NPOBOANMOCTbIO:

a) obecneybTe, UTOObLI CONPOTUBNIEHNE MeXAY KOHUaMun Tpybbl (OT KOHUa A0 KOHLUa) 6b1/10 B npegenax
6e30MacHbIX 3Ha4YeHW ANA faHHOro NPUMEeHeHWUs, YCTaHOBJIEHHbIX HAa OCHOBE AeTaslbHOro aHasin3a pUCKoB,
0]

46



FOCT 31610.32-1—2015

b) amMnupuueckn perynupyiite conpoTuBaeHne Tpy6 M yCNoBuUst 3KCNyatauuu, noka He 6yaeTt noa-
TBEPXAEHO 3KCMEePUMEHTaNbHOM OLEHKOW prcka, YTo 3axuramume paspsgbl He CNOCO6HbI BO3HUKATL faxe B
Havn6onee He6aronpUATHbLIX YCMOBUSIX.

MpumeuaHnne — O6a 3TM Nogxofa NPUMEHSAIOTCS, HANpuMep, cornacHo SAE J1645npy npoekTupoBaHun nna-
CTVKOBbIX CUCTEM MEPErpy3k1 TONANBA 415 aBTOTPAHCMOPTHLIX CPEACTB.

2) ANnsi BbICOKOMPOBOASLMX XUAKOCTEW Mnn cobniogainTte Tpe6oBaHUs A5 XUAKOCTEW CO cpefHelt u
HWU3KOI MPOBOANMOCTbIO, UMN:
a) rapaHTUpyiTe, UTO XUAKOCTb HAXOAUTCS B MPSIMOM KOHTAKTE C 3a3eMJIeHHbIMY NMPOBOASALLMMMN KOM-
NMOHEHTaMu, TaKMMK Kak KnanaH unm pesepByap, U3 KOTOPOro XUAKOCTb NocTynaeT B Tpy6y, u
b) rapaHTUpyiiTe, YTO CKOPOCTb NOTOKA He NMpeBbiWwaeT 1 mM/c.
3) Co6nofaiiTe NOIOXeHNUA pasgesa 6 U rapaHTUpyiiTe, UTO HapPyXHasi MOBEPXHOCTb TPY6bl HE MOXeT
6bITb OMacHO 3apsheHa Kakum-1nu60o nyTem, HanpuMep CTpyei napa uam TpeHWeM Mnpu NPoTUpKe.
4) YT06bl UCKMIOUYNTL UHAYLMPYEMbIE NCKPOBbIE pa3psabl, 3a3eM/INTe BCE NMPOBOASLINE KOMMOHEHTbI 1
apmartypy Tpy6bl (Hanpumep, Takve Kak (iaHLbl, KanaHbl UK WapoBblie KpaHbl U NPOBOASLINE C/ION B TPY-
6€), ecnin Ux ycTaHOB/IEHHAs 3/eKTpuyeckas eMKOCTb He MeHblue 3 nod.

MpumeyvaHne 1 — 3HayeHWe eMKOCTU yCTaHaB/MBAKOT MO €MKOCTM KOMMNOHEHT B Komnnekte (B cbopke). B
3aBUCUMOCTU OT NOMIOXEHNA KOMNOHEHT OTHOCUTENIbHO 3eM/IM NX CyMMapHas eMKOCTb B COOpPKke MOXET oka3aTbCa Cylle-
CTBEHHO 60/blle, YeM CyMMa 3HAYeHU i CO6CTBEHHON eMKOCTU OTAEe/IbHbIX KOMMOHEHT.

MpumeuyaHue 2 — B HEKOTOPbLIX C/ly4asx BO3HUKHOBEHWE Pa3psiioB C NPOBOAALMX AETANell MOXHO npe-
[OTBpPATUTb HEe 3a3emM/ieHVeM, a ApYrMM cnoco6oM, Hanpumep 3asiMBKOW UX KOMNAyHLOM C BbICOKOW 3/1eKTpuyeckoit
NPOYHOCTbLIO.

5) MoXHO Takxe peann3oBaTb pekoMeHAauuun, npegnucaHHble B 1la nnun 1b, 4tobbl 06ecneunTb Tpebye-
Mble 3HA4YeHNA CONPOTMB/IEHNS U YCNIOBUSA, KOTOPble NpeAoTBpaLwaloT BO3HUKHOBEHMEe B Tpybe pa3psagos uam
MCKI0YaloT B Heli B3pbIBOONACHYIO cpeay nyTem:

a) MOSIHOro 3anoJIHeHNs ee XUAKOCTbIo Uin
b) UHEPTHO cpefoii.

6) MpepoTBpalwaiite nepdoprpoBaHne TpyGbl IIEKTPUYECKUMU NMPOBOAMU, HANPUMeEP NPUMEHEHUEM
MaTepuana CTeHKN Tpybbl C BbICOKOW 3/1eKTPUYECKOW MPOYHOCTBIO UK € 60s1ee HU3KUM yaesbHbIM 06bem-
HbIM COMPOTUB/IEHNEM, CHUXEHNEM CKOPOCTU TEYEHUSA XUAKOCTU Uan cobiogeHneM Kputepues, yKkasaHHbIX
B 7.7.2.3, K Tpy6am c N301NPYOLMMUN CAOAMN.

Tam. rge equHCTBEHHas npob6iemMa — Heo6xoAMMOCTb NpeAoTBpaleHus nepgopoBaHns (MpokanbiBa-
HNA TPYObl 3/1€KTPUYHECKMMUN NPOOBOSAMMN), [OCTATOUYHO BbIMONHUTL TO/IbKO 3aKN0UYnTeIbHOEe TpeboBaHue.

Ecnu Tpy6a npoxoanT Yepe3 OnacHyto 30HY, TO AO/MKHbI 6bITb CO6N0AEHbI TpeboBaHunsA 6.3.

7.7.2.4.3 TopasemMHasa npoknagka n3onunpyrowmx Tpyo

Korga nsonupytowas Tpyba nposioxeHa nog 3eM/0i, BCA ee BHEWHAS NOBEPXHOCTb HAXOAUTCHA B KOH-
TakTe c 3eMsield, 1 06bIYHO HUKaKMe fanbHeliline Mepbl NO NPefOTBPALLEHNIO 3aXUTaHNs paspsajamu ctatu-
YECKOro c ee BHelHeEN NOBEPXHOCTU He TpebytoTcAa. KOHTaKT ¢ 3emsiel BHelWHeli NOBEPXHOCTU CHUXaeT puUcK
BHYTPEHHEro KUCTEBOroO pa3psfa, HO He yCTpaHseT ero NosIHOCTbI0, eC/N yAeslbHOe COMPOTMBIIEHNE CTEHKU
TPy6bl 4OCTATOYHO BbICOKOE. [103TOMY HEOGXOAUMBI CleayloliMe 4ONONHUTE IbHbIE Mepbl:

XXnAKoCTM € BbICOKOI 3/1eKTPONPOBOAHOCTbLIO:

a) obecneyubTe NPSAMON KOHTaKT XMUAKOCTU C 3a3eMJ/IEHHbIMY NPOBOAALWMMMN KOMMOHEHTaMWU, Hanpumep
C K/1anaHom, un

b) npepoTBpaTnTe NnoppuposaHne TPybbl anekTpnyeckumMmn npoboamu (Hanpumep, NpUMeHeHNeM Ma-
Tepuana CTeHKM TpybObl C BbICOKOW 3/IEKTPUYECKONM MPOYHOCTBIO UAN € 60s1ee HU3KUM yAeNlbHbIM O6beMHbIM
COMPOTUBJ/IEHNEM, CHUXEHNEM CKOPOCTU TEeYEeHUS XUAKOCTU WU Ccob/ofeHNeM KpuTepues, YKa3aHHbIX B
7.7.2.3 kTpyb6am C M30AUPYHOLWMUMN CNOSMU) 1

C) 3a3eM/IMTe U30NMPOBaHHble NMPOBOAALWME AeTann Wi 3akNl4uYnTe NX B KOMNayH[ C BbICOKOW 3nek-
TPUYECKOW NPOYHOCTbLIO, YTOBbI UCKNIOUYNTL BO3HUKHOBEHWE pa3psifoB (Hanpumep, 3aKpoiTe KpbllKamMmn pasb-
eMHble KOHTaKTHble COeANHEHNSA A/1A CBAPOYHbIX paborT).

XungkocTu co cpegHeli NN HN3KOM NPOBOAMMOCTbLIO:

Mo NposioXeHHbIM Mo 3eM/ieil U30NPYIOLWUM Tpy6aM MOryT TPaHCMoOPTMPOBaTbLCA XUAKOCTU CO cpef-
Heli UAn HU3Kol NMPOBOAMMOCTbLIO, HO 60/lee cTporne mepbl (Hanpumep, 60/1ee HM3Kass CKOPOCTb TeYeHus,
6051ee BbICOKasA 3/ieKTpuyeckas NPoOYHOCTb, 60s1ee HU3KOe yAesibHOe COMPOTUB/EHWE MaTepuana CTEHKU 1
VCK/I0YEHWEe B3pPbIBOOMACHOW cpeabl B Tpy6e) HEOGXOAUMbI, YUTOGblI NpefoTBpPaTUTb NepdopupoBaHme UNun
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B3pbIB TPY6bl. 3TV MEPbI 4O/DKHbI MPUHUMATLCA B COOTBETCTBUM C AeTasIbHOW /151 KAXAO0ro KOHKPETHOro cry-
yasn OLEeHKOI onacHocTu.

Mpu packonke MPOJSIOXKEHHOW Moj 3eM/ieil CeKuMu, No KOTOpOoi TeyeT XWUAKOCTb, Noj BO3AeliCTBUEM
BHELUHEro MoJisi MOXeT BO3PacTy MOTeHuMas 3/IeKTPONPOBOASWMX UMAN paccenBalwmx yactein. Crnegosa-
TefNIbHO. HEe c/lefyeT packanbiBaTb TPY6bl, MOKa OHU B pabo4YeM COCTOSIHAM M NOKa He 3a3eMJ/ieHbl BCe CMeX-
Hble 3/1eKTPONPOBOAsLL e 06BbEKTbI, CNOCO6HbIE HAa3/IeKTPM30BATLCA MO MHAYKLMU. O4HAKO ONacHo MpoBO-
OUTb COefMHEHME UX C YCTPOCTBOM 3a3eMJ/IeHUss BO B3PbIBOOMACHON cpeae.

MpumeyaHne — TpeboBaHuA k Nnog3emMHbiM Tpybonposogam A3C cm. B 7.8.4.

7.7.3 WnaHru v coegnHeHUe WNAHIoB

7.7.3.1 O6wune NonoxeHus

B noanyHkTe 7.7.3 paccmaTpuBaloTCs WAaHIM NS XMMUYEeCKOro U MMHepanbHOro macna. Wnanrm gnsa
Kpackn paccmatpusatoTca B ISO 8028 (13].

77.3.2 Llenu v NnpoekTHble pelleHns obecneyeHns anekTpocTaTnyeckoli 6e30NacHOCTU WIaHroB

1) CoeagnHeHne ob6opyaoBaHUA nepeMblykamu: LLnaHrn yacTo NPpUMEHSIOT B KauyeCcTBe 3/1eKTPUYECKMX
nepemMblyek, o6ecneymBaloLWMx 3KBUMNOTEHLMAIBHOCTL 060PYA0BaHNSA, NPU 3TOM OHU MOTYT CHabXaTbCs BTO-
pbiM croem, o6ecrneynBalrLWMM 3TO Ka4eCTBO LW/laHra, Hanpumep, Npyv coefUHEHUN ¢ HaKkoHeYHnKoM. Conpo-
TUBJ/IEHME WaHra Mexay ycTpolicTBaMun CUen/ieHns, HaXoAAWMMNCA Ha ero KoHuax, He J0J/I)XKHO NpeBbilaTh
HOpMaTMBHOE 3HayeHue, a COeAMHEHMNS JO/KHbl 06eCcneyYnTb 3NeKTPUYECKUI KOHTaKT C NMpUCOeAUNHSAEMbIM
o6opyfoBaHUEM.

2) NpepoTBpalieHne paspafoB, CNOCOO6HbIX NMPMBECTU K 3aXWraHuto: Tam. rge cywecTtByeT ONacHOCTb
o6pa3oBaHNA B3PbIBOOMACHbIX CMeCeli B LWlaHrax WUan CHapyXu WAaHros, criefgyeT UCK/IOYNTb OnacHoe Ha-
KonsieHne 3apsAoB, ANS vero cnegyert:

a) UCK/TIYNTb Han4yune N30/MPOBaHHbIX NPOBOAALLMNX KOMMIOHEHTOB, TaKMX Kak COeAVHEHNS LW/IaHroB,
apmaTtypa (cnupanu apMupoBaHusa) n gelicTByrowme knanaHbl. s WAAHTOB C OA4HOW cnvpasbio BHYTPU U C
OfHO CcnMpanblo CHapyXun BaXHO ob6ecneuynTb HafexXHoe coeUHeHNe C apMaTypoi Ha KoHuax. 9To ocobeH-
HO BaXKHO A1 W/IAHTOB CO CAUPANAMN, XUMUYECKN 3alULLEeHHBIMU U30NNPYIOWUMIN MOKPbITUAMMU;

NMpumeyaHue — B cnyyae WNAHrOB U3 NPOBOASALLETO UM paccenBalroLLero matepuana HeT Heo6xo4MMoCTU B
HenocpeACcTBEHHOM 06513aTE/IbHOM KOHTAKTE HEMOKPbITbIX METANIMYECKUX CliMpasneii ¢ apMaTypoii Ha KoHLax.

b) OrpaHNunTb MNpeAenbHOE 3apsHXeHne U30AUPYOLWNX NOBEPXHOCTel NMPUMEeHeHWeM MNPOBOAHUKOB
WU COOTBETCTBYIOLWMNM UCNO/Ib30BaHMEM pacCcenBaloLWmX BHEWHNX WKW BHYTPEHHUX NOBEPXHOCTEN;
C) NCKNIUYNTL 06pa3oBaHMe 3apsHXKeHHbIX N30/IMPOBAHHbIX CKOMIEHUIA XNUAKOCTU («Ccnun3Heli») B npe-
Aenax wnadra.
3) MNpepoTBpaljeHne NOBpPexXAeHUt wnaHra: Paspagbl cTaTMYecKoro asiekTpuyecTBa He AO/DKHbI NpUYn-
HATb HUKaKUX NOBPEeXAeHU, yxyalwarwmnx ka4ecTso waaHra. Oco6eHHOo fo/MKHbI 6bITb UCKIIOYEHbI pa3psasbl,
nepdopupytoLe CTEHKN WAaHra.
4) MpepoTBpaleHne 61yxaaroWwmnx TokoB: Horga Heo6xoA4MMOo nNpefoTBPaTUTb BO3MOXHOCTb NpoTeka-
HUA B WJ1aHre 61yxjatolmx TOKOB, OJHOBPEMEHHO o6ecneynBasi BO3MOXHOCTb YTEUKM 3apAf0B CTaTUYECKOro
anekTpuyecTBa. B HacTosAlWweM cTaHgapTe WAaHrv, obnagatolime TakuM Ka4ecTBOM, KnaccuuumpoBaHbl Kak
pacceuBatouwme. LLnaHrn, B KOTOPbIX MOTYT ObITb 3HAUUTEIbHbIE 6AYXAalOWMNe TOKK, KNaccuunumMpoBaHbl Kak
npososiine, a WAaHrM CO CAULWKOM BbICOKMM COMPOTUBJ/IEHUEM, NPENATCTBYIOWMM 6e30MacHOi yTeuke 3a-
pAAOB CTaTMUYeCKOro afleKTpuyecTBa, KnaccuuumpoBaHbl Kak nsonupytotime.
XoTa aTn onpefenieHns HECKO/IbKO OT/IMYalTCA OT onpeaesieHunit, ncnonb3yembix B 1ISO 8031 n EN 12115
[14]. oHN o6ecneumBaldT MAEHTU(MKALUIO LWMNAHTOB, CNOCOGCTBYIOLLYIO COGNOAEHUIO 3/1eKTpOCcTaTUYeCcKol
6esonacHocTu. Knaccndpukauma B ISO 8031 He B MONHOM Mepe 1 He BCerga yunTbiBaeT TpebyemMyto 31eKTpo-
cTaTMyeckyto 6e30MacHOCTb LWJ/IAaHroB. OTW ABe Kaaccudukaunm, yumTbiBalolme onacHble NPOSAB/IEHUS cTa-
TUYeCKOro afiekTpuyecTsa 1 61yxaaroWwnx TOKOB, npeacTassieHbl B Tabnunue 15. a cpaBHUTeNIbHAA rpajgaums
wnaHros no ISO 8031 — B Tabnuue 16.
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Tab6nuuya 15— Knaccudmkanyms WwnaHros No CONPOTUBIEHUIO «KOHEL, — KOHeL» ANA 3awuTbl OT CTaTUYecKoro anek-
TpuyecTea n 61yxaatoLnx TOKOB

[paHnuHble 3HaYeHns R.

Knaccudpmkaums
cuay COMNPOTUB/IEHUS okoHel, — KOHEL>

Mpumevanns

O6ecneyeHa 3awuTa OT OMacHbIX NPOSBAEHUI cTaTuve-

CKOro 3aneKkTpuyecTBa, HO MOryT TpeboBaTbCsl [OMNOJHU-

. TeflbHble Mepbl U3-3a BbICOKOTO COMPOTUBAEHUS NOKPbITUN

MpoBoaaLnii R < 1kOm WAV CII0eB.

He orpaHunyeHbl 6nyxaatolime ToKM OT 371eKTPOYCTaHOBOK,
KaTOHbIX CUCTEM 3alUTbl UK 3a3emnuTenei

O6ecneyeHa 3awuTa OT OMACHbIX NMPOsIBNEHWI cTatuye-

CKOTO 3/1eKTpUYECTBa, HO MOryT Tpe6oBaTbCsi AOMOSHU-
PaccevnsatoLuii 1KOM SR < 1MOM TeslbHble Mepbl U3-3a BbICOKOTO COMPOTUB/IEHUS MOKPbITUIA

UK cnoes.

BayxpaatoLne TOKU orpaHuyeHsl 40 6e30nacHoro ypoBHsi

3aluTa oT CTaTMYeCcKoro aekTpuyecTsa He o6ecneyeHa.

M3onvpytowmii 1MOmM<R
BnyxpaatoLime TokM orpaHnyeHbl 40 6e30nNacHOro ypoBHSA

B ceeTe BbIlWEYNOMAHYTbIX KpUTEPUEB, YTOObI UCK/TIOUYUTL 3aXUraHne, B 3aBMCMMOCTM OT NPOBOAUMOCTUN
XUAKocTW, TpeboBaHW npouecca U YyBCTBUTENIbHOCTU CpeAbl K 3aXWUraHuo MoOryT Tpeb6oBaTbCs pas/finyato-
umecs Mexay coboii KOHCTPYKLUN YCTPOICTB.

7.7.3.3 TpuvHuMnbl NpegynpexaeHnsa Ha ctagum NpoekTUupoBaHua 3axuraHusa cpegbl ¢ M33 < 0.20 mAx

7.7.3.3.1 HenpepblBHOE 3/1€KTPUYECKOE COEMHEHNE OT Havasia A0 KOHua

OT Hayasia A0 KOHLUa 3/1eKTpMyeckoe coeiuHeHne 06blI4YHO obecneynBaeTCsa apMUpPYOLWMMIM NPOBOJIOY-
HbIMW CNUpanAMmN B CTEHKE LWJ/IaHra Uin naeTeHbIMY MeTan/In4eCKuMm 060/104KkaMm, COeAMHEHHbIMU C NPOBO-
AAWMMN MeTanINnYyecKumMn getanamm, BXOAAWMMN B COCTaB CoeAMHeHU. BaxHO, 4To6bl kKaxgas npoBosioka
UAn Kaxgas npoBoOJiIoYHasa cnupasb, BXoAswWwasa B COCTaB NepemMbiukun, 06s3aTenibHO bblnla coegnHeHa ¢ 3aTuMun
KOHLeBbIMU AeTansaMun coeAgnHeHnii. KOHTakTHble COeAUHEHUS JO/KHbI 6bITb HAAEXHbIMU, U CONPOTUBIIEHNE
nepemblYKM OT Havasia A0 KOHLa [O/HKHO Nepuoanyeckn nposepsATbCcA. HactoTa M TUM MPOBEPOK [OJIKHbI
ycTaHaBNMBaTbCA B 3aBMCMMOCTU OT 06CTOATENLCTB M MO COr/lacCoOBaHNIO C MPOM3BOANTESIEM.

7.7.3.3.2 YcTpaHeHUe U30/IMPOBaHHbIX MPOBOAALWNX 3NIEMEHTOB

MpoBoAAWMMN 3/1eMeHTaMu LW/1aHroB O6bIYHO SAB/IAIOTCA KOHUEBble geTanun (PUTUHIW, apmaTypa, co-
eAVHUTe IbHble FO/I0BKMW), apMUpytoLiMe cnupanu, NpoBOsioKa U NaeTeHble MeTanimyeckne o60104KN.

a) KoHueBble coegnHUTeNbHbIe TOoN0BKN: CoefnHNTENbHbIE FO/I0OBKM 06ecrnevynBaloT coeuHeHNe NPOBO-
OAWMX U paccemBaroWmx (aHTUCTaTUYECKNX) 3/IEMEHTOB LW/aHroB U obecneymBaloT Tpebyemoe conpoTuse-
HVe nepemMblyKM U3 KOHLA B KOHeL,.

b) WWnaHroBble 3axnMbl: He NoAK/OYEHHbIE K MepPeMblYKe 3a)XXKMMHble KOHTakTHble COeAUHEHNS He [0-
nycTUMbl B cucTeMax obpalyeHns, NOCKO/IbKY TOKM 3N1eKTpMn3aLmmn crnocobHbl o6ecrnevynTb HaKoONJeHne Ha HUX
3apsiA0B M BbICOKUX 3HAYeHUli NOTeHLManoB 1 NpeBpaTUTb UX B MOTEHUMa/IbHbIe UCTOYHUKN 3aXUTaHUS.

c) Apmupytouime cnupanun, NnpoBoga nepemblyek U onnetku: Mpu oTCyTCTBUN NPOBOAALNX U paccenBa-
OWNX BHYTPEHHMX NMPOKIAAO0K NPY NMPOTEeKaHUM MO NPOAYKTONPOBOAAM XUAKOCTel aTn AeTasin MOryT cTaHo-
BUTbCSA 3aps)XeHHbIMU. NPy 06bIYHO BbICOKO/ EMKOCTM 3TUX KOMMOHEHTOB B C/ly4Yae, Korfga OHU U30/1MpoBaHbl,
MOryT BO3HUKaTb pa3psafbl CO 3Ha4YMTe/IbHON aHeprueit. NockonbKy obecneyeHne 06bLIYHO NPUMEHSEMOTO 3a-
3eMJIEHUS UIWN BK/IIOYEHUS B COCTaB MepeMblUk/M NPOU3BOANTCH MNOCPEACTBOM KOHLEBbIX COeAUHUTE TbHbIX
ro/10BOK, OCO6GEHHO BaXHO Y0CTOBEPUTBLCA B TOM. UTO KaXAblii Takoli KOMMOHEHT Ha[eXHO COefMHEeH C Co-
elNHNTeNIbHOM rONI0BKOM C KaXXA0ro KOHUa LaHra u CAyXuT nepeMblvKkoi Mexay HuMu. ConpoTtusneHue ot
KOHLUa A0 KOHUA WaHra AO0/KHO peryansipHo NpoBepATbCSA, YTOObI 6bITb yBEPEHHBIMW B TOM. YTO 3Ta NepeMbly-
Ka He nospexjeHa. Ecnun cyuecTByeT MHOXECTBO NPOBOAHUKOB, NMepeMblKaloLWnX KOHLUEBble COeANHUTESb-
Hble FOJ/IOBKW, Hanpumep ABe apMupylouie cnupaan Ui ABe NPOBOJIOYHbIE NepeMblYKU, NpoBepKa NpoBo-
OUMOCTN MeXAy KOHUEBbIMU COeANHUTE/IbHBbIMU FO/TIOBKaMM He MO3BOJIIeT 06HAPYXNTb LLe/TOCTHOCTb KaXAoWn
oTAeNbHOl nepemMblykn. B aToM cnydae, cBepX TOro, HEO6XOAMMbI TUATe/IbHbI KOHTPO/b KayecTBa Npu ns-
roTOBNEHUN U3AENNA N PErYNSPHbIA BU3yasibHbIA KOHTPO/Ib Ha BbiiB/IEHWE /1I06bIX MOBPEXAEHUR, CNOCOGHbIX
HapyLWnTb LLeNOCTHOCTb NPOBOAMMOCTK. LLnaHrn, Ha KOTOPbIX 3aMeyeHbl l06ble MexaHnyeckne nospexge-
HUA. O/KHbI 6bITb U3BATLI NN NepefaHbl TyAa, rae ob6pawaroTcs TO/IbKO HEFOPHYNe XNAKOCTU.
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7.7.3.3.3 NpeagynpexaeHve BO3SHUKHOBEHUA KUCTEBbIX pa3psAf0B C N30JMPYHIOWNX NOBEPXHOCTEN

[Ana aToro cnepgyet NPUMEHUTb OAHY U3 CliefyoLWnx Mmep:

a) UTobbl MCKIIOUUTBL 3apsXeHue N30oNupytolleldi noBepxHOCTU (NOBepxHOCTel), cneayeT NPUMEHUTb
paccenBalolyo UM NPOBOAALWYIO HapPYXHYH 060/I04KY W/MAN BHYTPEHHIO NPOKAaAKy, MepeMbiKaloLLyio
KOHLUEeBble COeiMHUTE IbHbIE TO/TI0BKN.

b) OrpaHnynNTb pasmep 371eKTPU3YIOLLENCA N30aMpytoLWweli NOBEPXHOCTU UAN NyTeM NPUMEHEHUS LWaH-
ra masoro gmametrpa (Cm. Tabnuuy 3). UAM OrpaHMyeHnemM 3asopa Mexay BUTKaMu apMupylouwein cnvpanu
(cnupaneii) cornacHo 6.3.2. 3Tn orpaHNYeHUs MOryT He NpeAOTBpPaTUTbL Npoboun n nepcopupoBaHne. Oco-
6EeHHO TONCTbIX NPOKNAAO0K U/MAN NPOKNAAO0K C BbICOKMM yAes/ibHbIM 06 bEMHbLIM CONPOTUB/IEHNEM, Hanpumep
npoknagok u3 proponaacTa.

7.7.3.3.4 MpepynpexaeHne CKONb3ALWMNX UCKPOBbLIX paspaaos

CKONb3AlMne NCKPOBbIe paspafbl MOryT BO3HMKaTb Ha TOHKOM C/10€ U30/INpytoLlero martepuasna ¢ anek-
TPONPOBOAAWMM OCHOBAHMEM C NPOOUBHBLIM HanpshkeHnem cBbiwe 4 kKB (cm. 6.3.4.2). Takasa cutyaums moxet
BO3HMKaTb B6/M3M BUTKA apmupyloleli cnupanu, Kkorga apMmupytolias cnmpasb He HaxoAuTCSA B Henocpep-
CTBEHHOM KOHTaKTe C XWAKOCTbIO, a Taloko Npu MPUMEHEHUN Hapy>XXHOW NPOBOJSIOYHON onsieTkn (060/104KK),
HO B 3TOM cnlyyae TpebyeTcs o6pas3oBaHue BbICOKOVW MOBEPXHOCTHOWM MMIOTHOCTU 3apsfoB. O6bIYHO NPOBO-
OVMOCTU MaTepuasna CTEHOK LWaHIoB J0CTaTO4YHO, YTO6bl 06ecneynTb yTeuKy 3apsa0B CTEHKM Ha BUTKU ap-
Mupyloweli cnmpany UAn Ha onseTky npexae, Yem MJ0THOCTb 3apAf0B AOCTUIHET YPOBHS, 4O0CTAaTOYHOIO AN
BO3HWKHOBEHMSA Taknx paspsfos. 3T0. 0O4HAKO, MMeeT MecTo B CO60pKax WAaHroB ¢ PTOPNONMMEPHBIM NOKPbI-
TUEeM. eC/in He UCMO/b3yeTCA paccevBalroLWwmini hTtopnonnmep (HanpumMmep, ¢ yrnepoaHbIM HanosIHUTeNnem) uu
npo6uBHOE HanpshXeHne NOoKpPbITUA NpeBbiwaeT 4 kB.

MpumeuyaHne — XoTsi Npy NPOGMBHOM HanpshkeHUn MeHeed KB CKOMb3silMe UCKPOBbIe pasps/bl UCKKYeHb,
BO3MOXHbI paspsabl, NPUBOASALLME K NTEPGOPUPOBAHMIO.

7.7.3.3.5 MpepynpexaeHne paspsfoB C U30/MPOBAHHON Maccbl NPOBOAALLENA XNAKOCTU

Macca (nyxa) NnpoBOAALLEN XNAKOCTU MOXET OKasaTbCA 3apsSXXEHHON Npu pacTekaHuu, ecCin oHa N3onu-
poBaHa OT 3a3eMJIEHHbIX KOHLEBbIX COEAMHUTENIbHbIX FO/IOBOK LWW/1aHra NapoBbiM NPOCTPAHCTBOM U BHYTPEH-
HAA MNOBEPXHOCTb LWaHra nsonupytowasn. C 3apsXXeHHON NyXn MOXeT BO3HUKHYTb 3axurawwnii paspsag npu
CO6NXKEHNN C 3a3eM/IEHHON KOHLEeBOW COoeAMHUTENIbHOW ronoBKol. Takoi cueHapuii MOXHO WUCKIOUNTL Npu-
MeHEeHMEM MPOBOASALLIETO UM paccenBaloWero BHYTPEHHEro MOKPbITUA LWJ/aHra, NepembiKalowero ero KoH-
LueBble cOeAUHUTENbHbIE TO/IOBKWU, UAW. B C/y4ae WAaHroB ¢ AnameTpom 6onee 200 mm (8 gtolimoB), nyTem
NPUMEHEHUA LWAAHTOB C TOHKMMU (S 1 MM) NOKPbITUAMU C apMupytoleii cnupasnbHOW NPOBOJIOKOI C Warom
10 MM M MeHee.

7.7.3.4 [elicTByloWwme knaccuukaymmn WwWnaHros

LWnaHrn AoskHbl 6bITb YETKO MPOMapKMpoOBaHbl, YTOObl UCKOYANOCh WX MPMMEHEHWEe He MO HasHa-
yeHuto. B ISO 8031 onpepenieHbl WeCTb MPUMEHAEMbIX TUMOB LWIAHIOB C TpeMs nogBugamMmun npoBoAALIMX
N aHTUCTaTUYEeCKUX MCMOJSIHEHWA. TUMbl WIAHTOB pasrpaHMyeHbl MO HOMEHK/aType M Mo CONpPOTUBJ/IEHUIO, U
npuHATan knaccudukaumsa nx oTamyaeTcsa oT NpexHel, NnpeacTaB/eHHON B npeabigywem ngaHum ISO 8031.
1N oTpaxeHa B Tabnuuye 16.

MpumeyaHune — LUnaHrm 06bIYHO CHABXEHbI KOHLEBbIMU COeANHUTENIbHBIMU TO/1I0BKAMU, KOTOPbIE CAyXaT Bax-
HbIM 3BEHOM Lenu yTeuku 3apagos. [MoaTomy knaccudukaums WwnaHros, npeacrtasneHHas B ISO 8031, 0oTHOCUTCA TOMbKO
K MOSIHOCTbI0 COBPaHHbLIM LUMAHTaM C KOHLEBbIMU COEANHUTETbHLIMN FO/I0BKAMMU.

B ISO 8031 paHbl npefefibHble 3HAYEHUSI COMPOTUB/IEHUS MEePEMbIUYEK HA KaXAbl/i COPT LW/aHra, KoTo-
pble NMPUMEHSAIOTCA K Py U3MEPEHU CONpPOTUB/IEHUs), Kak ONUCAaHO B 3TOM cTaHZapTe A/ KaXAOro Tuna.
Korga paccmatpuBaeTcsi COMPOTUMBJIEHUE «KOHEL, — KOHEeU», A/ PacCenBalWmX WAAaHTOB MOTYT WCMOJib-
30BaTbCA NpefefibHble 3HauyeHusl, ykasaHHble B Ta6nuue 15. Tabnuua 16 BkOYaeT pacrneyaTKky KaTteropui
yTeukn 47151 KaXAO0ro copTa LiaHra.
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Ta6bnuuya 16 — Knaccudukaums copTos wiaHros no ISO 8031

Copr no 1SO 8031 IEC 80079-32-1 kateropus

no yrteuke
Copt ConpoTuBnexHune R c6opku Knaccudukayunsa
FC;) Maumcnosamue|'onucanue MeX/AY KOHLEeBbIMU COeJUHU- no anekTpocTaTuyeckoi
TeNbHbIMU TONNOBKaAMn yTeuke
DNeKTpuYeckn nepembikaroLias
™ He meHee AByX MGKUX MeTan/Myeckux NpoBO/OY- R < 100 Om Mposogswas
HbIX Nepemblyek ¢ (6e3) MeTannnyeckux cnupanei
HenpepbiBHO 3/1€KTPUYECKN NepeMblkatoLas
_ MeTannuyeckas cnupanb (M), COeAMHEHHas 3nek- R< 100 Om MpoBoasLas
TPUYECKN C 06ENMU KOHLLEBbIMU COEUHUTENbHBIMU
rofioBkamu
Q MpoBoasuwas R <1 MOwm Mposoasuias
CHabxeHHasa npoBoAsLLeil pe3nuHoli UAN naacTuko- -
BbIM”) cnoem(smu)
Q-L MpoBoAALLan TONbKO N0 BHYTPEHHEMY C/I010 PaccevBatoujasn
Q-C MpoBoasLLas TONbKO MO HAPYXXHOMY MOKPbITUIO
Q-CL Tposogsuias no nokpbITUO K CN0K0
a AHTUCTaTUYHas 1kOmM SR S 100 MOm Pacceusatolas
CHabXXeHHas aHTUCTaTUYHOI Pe3nHON NN NNacTuko- -
BbIM”) cnoem(smun)
Q-L AHTUCTaTNYHAA TOSIbKO MO BHYTPEHHEMY C/10t0 M3onunpytouian
Q-C  AHTWACTaATU4HasA TOJIbKO MO HAPYXHOMY MOKPbITUIO
Q-CL  AHTuCTaTMyHas no NOKPbITUIO U CMNOI0
— M3onupywowas 100 MOM <R W3onupytowas
PacceuBatwowas nam
— PacceuBatowas 10kOm < R "
M3onupytowas
MpumevyaHne — Bonee noAgpo6HO KNaccudmkaymsa WAAHTOB Y COOTBETCTBYIOLLNE METOAbI UX UCTbITAHUS

npusegeHbl B 1ISO 8031.

AHTUCTaTM4YeCKMNe WiaHrM Tuna Q o6bIYHO NCMOb3YITCA B aBTOMOGW/IBHOM TpaHCMopTe B WaHrax ¢
TOpONAAaCcTOBbIMU CAOAMU. B 3TUX 1 ApYrMx BapnaHtax, KOToOpble He NPUBOAAT K O4EeHb BbICOKUM YPOBHSAM
3apsixeHusn, npegen B 100 MOM cooTBeTCTBYeT BEPXHEW rpaHuLe paccevBarolwero gnanasoHa. OgHako tam.
rae TOK anekTpusauum npesbiwaet 10 MKA. WwnaHrm ¢ conpoTtubsieHnamm 4o 100 MOM. BO3MOXHO, He B CO-
CTOSAHMN o6ecneynTb 6e30MacHy0 yTeuky 3apsa40B CTaTU4ecKkoro anekrpuyectsa (cm. 7.7.3.5 c)).

YT06bI MCKI0Yanacb 0NacHOCTb BO3HWKHOBEHUA KMCTEBbIX U CKOMb3SALWMX NCKPOBbIX pa3psafoB, Kpome
TpeboBaHU K COMPOTUB/IEHNIO «KOHel, — KOHeL» [O0/DKHbl ObiTb yYTeHbl Apyrue TpeboBaHus, cm. 7.7.3.3.3
n 7.7.3.3.4. CnepoBaTesibHO, TO/IbKO CONPOTUBJ/IEHNE «KOHEL, — KOHelL» He Bcerja eUHCTBEHHbIN Kputepuii
NPUroAHOCTW LWIaHra.

OnpepgeneHHble TM6pnaHbIe MeToAbl o6ecrneyeHVs 3/1eKTPONPOBOAHOCTU M @aHTUCTATUYHOCTW LWaHra
obecrneynBalTCA NPMMEHEHUEM MPOBOASAWMX UM aHTUCTATUUYHbIX (paccenBaloWmnX) C0EB UAN NOKPbLITUNA.
3Ta KOM6MHaUUA ncnonb3yeTcs, HanpuMmep, TaM. rge Tpe6oBaHus 3aszemsieHns obopypoBaHusa obecneynBsa-
I0TCS 3/IEKTPUYECKMM COefMHEHMEM, HO npouecc TpebyeT TO/NICTOrO BHYTPEHHEro Cnos, KOTopbli B cayuae,
ecnun 6bl OH 6bl1 M3 N3ONAUWMOHHOIO MaTepuana, co3gan 6bl YC/I0BUSA K BO3HUKHOBEHMWIO pa3psnoB B 060-
pyaoBaHuUn. 3TN TMOPUAHBbIE LIAHTN He COOTBETCTBYHOT HM O4HOMY M3 COPTOB, onpefesieHHbIX B ISO 8031
n Tabnnue 16. HO COOTBETCTBYIOT NO3MUuMAM B Tabnuue 17. KOTOpble NO3BOMAT BbIGUpPaTh UK onpeensTb
WwaHrn Ans cneymanbHbIX YCNOBUIA aKcnyaTaymu.
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Tabnuya 17 — M'M6puaHbIE TUMbI LWIAHTOB U LLAHrOBbIX CO0POK
Knaccudunkauna ru6pugHeix Tunos no 1ISO 8031 IEC 60079-32-1

R
FuGpuaHLi ConpotusneHue R c6opku

HaunmeHoBaHune MeX/AYy KOHLEeBbIMWU COeIUHN- o
TUnax cTaTnyeckoun ytedke
TeNbHbIMU KONOBKamMun
ONeKTprYecky nepemblikatolme ¢ NPoBoas-
M/Q-L p P u poBoAs R < 100 Om MNpoBogasLas
LWMM/@HTUCTATUYECKUM BHYTPEHHUM C/1I0emM
ONeKTprYeckn nepemblikatolme ¢ NpoBoas-
M/Q-C LWMM/@HTUCTATUYECKUM HapYXHbIM MOKPbI- R < 100 Om Mposoasuas
™meMm
O/IeKTPMYECKM NepeMblKaloLLme C NpPoBoas-
M/Q-CL P P w poBOAH R < 100 Om MposogasLas

LUNM/aHTUCTATUYECKMM MOKPbITUEM U CI0EM

Be3onacHOCTb rM6pPUAHbBIX WAAHIOB He MOXeT obecrneuymBaTbCA Ha OCHOBE KOHTPOJSA TO/IbKO COMPO-
TUBNEHNSA MeXAY KOHLEBbIMU COeANHNTENbHbLIMWU r0/1I0BKamMmu. TpebyeTcs ele yuynTblBaTb AaHHble N3MEPEHUs
CONPOTUBIEHNSA MeXAYy BHYTPEHHUM C/MI0EM U KOHLEeBbIMU COeAUHUTENbHbIMY ronoBkamu (cm. ISO 8031).

7.7.3.5 CsolicTBa 1 NOPSAA0K NPYMEHEHNS LWaHIOBbIX COeAMHEHWI No knaccudwukauum 1ISO 8031

a) OnekTpuyeckue rnepemblykn (Tun M) 1 NPOTSAXKEHHbIE 3/1eKTPUYECKNE NEePEMbIYKM U3 LIAHTOBbIX CO-
e[JNHeHN COCTOAT N3 MeTal/IMYeCKNX NepeMblyek N3 KOHLa B KOHel,. PerynsipHble NPoBepKn UX LLe/IOCTHOCTH
1N BU3yasibHble OCMOTpPbI C/iegyeT NPOBOAUTbL B COOTBETCTBUM C 7.7.3.3.2, 4TOObI HY OAWH U3 NepeMblKarWmnx
KOMMOHEHTOB (Xu/sla NPOBOJIOYHON MepeMblUYK/, 3BEHO WM BUTOK apMupytoweii cnupanun) He okasancs n3o-
JINPOBaHHbIM.

O6bIYHO B 3TUX TUMAaX LWAAHIOB UCK/IIOYEHbI 3aXuratrouime KUCTeBble pa3psagbl, oNncaHne KOTopbIX AaHo
B 7.7.3.3.3, Nnpu yrpo3e KOTOPbIX MPUMEHEHNE LIIAHTOBbIX COOPOK UCKIHOYEHO M3-3a ONACHOCTU 3aXuUraHus.
OfAHaKo B HEKOTOpPbIX TUNax nepemblKalolWwmnX WAaHIoBbIX C60POK, Hanpumep c toponnactoBbiMu (PTFE)
npoksagkamMmun, Nan ¢ NpPokiagkamm HeobblyanHO 60/bLWON TONWMHBI, UIN C GONBLWNMN NPOMEXYTKaMnN MeX-
AY 3/1eKTPONpoBOAALLMMUN 3NeMeHTaMun, o6ecrnevyeHns TOMIbKO OAHOro CBOMCTBA, CBOWCTBA NepemblUku Ans
wnaHroeoli c6opku, Ans obecnevyeHns 6e3onacHOCT U NpefoTBpalleHnsa nepgoprpoBaHnsa BcneacTeme 06-
pasoBaHus noTeHuunasna Ha OAHON W3 M30NMPYIOLWNX MOBEPXHOCTEN He JocTaTouyHo. CBONCTBaA LWaHra Kak
3/1eKTPUYeckoli nepemMblvkn o6ecrneynBaloTCA HEMPEPbIBHOCTbIO 3/1IEKTPUYECKON Lenn Mexay 4acTsiMu, KoTo-
pble OH coeAuHsieT, a paccenBallime CBoOlicTBa C/M0S NpefoTBpaLwaldT ONacHOCTb HaKOMJ/IeHNA 3apsaAo0B Ha
MOBEPXHOCTAX LWIaHra.

M3-3a HU3KOro COMPOTUBNEHUSA Lenn Mexay KOHLUEBbIMW COEeAVMHUTESIbHbIMW FO/I0OBKAMW LLMNAHTOBbIX
c6opok wnaHrn Tunos M, M/Q-L nan M/Q-CL xopolwo nposBoAasaT 6nyxpaatolme TOKM 1 co34aloT onacHocTb
3aXNraHus Npu pasMbikaHUN 31E€KTPUYECKOWN Uenu (Hanpumep, Npy OTCOeAUHEHUN U pa3beANHEHUN LWaH-
ros). CneposaTtesnibHO, TaM, rge 13-3a 6yxjaloLWnx TOKOB BO3HMUKAIOT NPo6aeMbl, 3TU LWNAHIX cneayeTt npu-
MeHATb BMECTe C U30NMpYoLWUMn naHuamu.

b) Tun O, npoBogAwmii: NMpoBoaAWMe AN paccenBaloLime WAaHroBbie C60pkM Tuna Q cHabxeHbl Mpo-
BOASAWMMMN UM paccenBaloWMMmM CIOSIMU Ha O4HOW MAM ABYX NOBEPXHOCTAX lWaHra. ¥ tuna Q-L — nposo-
AAuWmne nnn paccensatolme npoknagku, y N-C — nposogsine nnm paccensarolime HapyxHble 060104KHY, y
Q-CL — nT0. napyroe. NMposoasuime WwWnaHroBble COOPKN A0/MKHbI 6bITb CKOHCTPYMPOBaHbI Tak, YTO6bl NPOBO-
ASl e KOMNOHEeHTbI NepeMblKasiv KOHLEeBble COefNHUTE IbHbIE TO/IOBKM M YTOGbI CONPOTUB/IEHME LL/TAHTOBOW
c6opku 6bIN0 B Npegenax 3HayYeHuWin, npegnmcaHHbIX B Tabnnue 16.

KOHCTPYKUMA NPOBOASALWMNX LWIAHTOBbIX COOPOK TakoBa, YTO OHM He yTpauuBalT 3/IeKTPUYECKON Henpe-
PbIBHOCTU B TeYeHWe BCEro cpoka akcnayatauuu. LnaHrn aToil KOHCTPYKUUN He TpebyloT perynsipHoi npo-
BEPKN CBONCTBEHHOI MM 3/1€KTPUYECKON HEMPEPbIBHOCTH.

Kak nokasaHo B 7.7.3.4, npoBogswne/paccenBarolme 060/104KN NN NPOKAAAKA MOTYT 6bITb CKOMOUHMN-
pPOBaHbl C 3N1EKTPUYECKUMN NMEePEeMbIYKaMU, YeM XapakTepusyrTcs rmbpugHbie Tunsl M/Q-L, MKO-C n M/Q-CL.

c) Tun Q. aHTUCTaTUYeCKUit: AHTUCTaTUUYeCKMe LNaHroBble c60pkn Tuna O MMeT AO0CTaTOYHO HU3-
Koe conpoTusrieHne (Cm. Tabnuuy 16). 4To6bl B 60/bWINHCTBE C/yYaeB yTeuka 3apsafoB CTaTUYeCKOro asek-
TpuyecTBa 6Gblla AOCTATOYHOW ANa ob6ecneyeHns 6e30NacHOCTU, HO AOCTATOUYHO BbICOKOE, YTOOblI CHU3UTb
6nyxpaatlme Tokm Ao 6e3onacHOro ypoBHs. OHM OTAMYaloTCA OT NPOBOASALMX WJ/IAHTOB TOMbKO npegesiaMu
COMPOTUB/EHNA, XOTA AMana3oHbl 3HAYEHUA KX COMPOTMBJ/IEHUIM MOTyT MepekpbliBaTbCA. AHTMCTaTM4veckune
LW/1aHroBble COOPKU MOTYT Takxe 6biTb MPOBOASALMMU LWWAAHTOBbIMK c6opkamu Tuna O.
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ToKU 3apsHKeHUst NpU NPoTeKaHUy Yepes TPyObl WM WAHTY MOXHO OLEHUTb MO COOTHOWEHUAM, Npej-
cTaBfeHHbIM BA.1.4 {cM. Takke NFPA 77). 1 06bI4HO OHU He npeBbiwaT 10 MKA. TaM. rge TOK MOXeT MNpeBbl-
cuTb 10 MKA. aHTUCTaTMYEeCKMNE LWNaHIU C CONPOTHUBIEHNEM CBbile 100 MOM MoryT He o6ecneunTb 6e30nacHyto
yTeuKy 3apsfoB CTaTUUECKOro 3/iekTpuyecTBa. OCO6EHHO 60MbWNUMMU MOTYT 6bITh TOKM 3aPSXKEHUSI HEMOCPes-
CTBEHHO 3a y3/1amMu, 06ecneymBaioLL My BbICOKYHO 3/1eKTPU3aLMIo, TAaKUMU KaK (OUNbTPbl TOHKOW 0UNCTKM. Heno-
CpefCcTBEHHO 3a TakKMMU y3/1aMU M Ha /IMHE YyYacTKOB, COOTBETCTBYOWMX Tpe6oBaHusaM 7.5. npegnoytutenbHee
NPUMEHSTL TPY6OMPOBOAbLI C 3aaHHON NMPOBOAUMOCTbLIO, @ He W/aHrn. ECAn B TaKOM MeCcTe AO0JIKEH npumMe-
HSTLCSA LW/IAHT, BEPXHMWE 3HAYEHUsI COMPOTUB/IEHNSA aHTUCTATUUYECKOro Anana3oHa A4/is Tuna Q MoryT okasatbes
C/INLWIKOM BbICOKMMU 1 He cNoco6HbIMY 06ecrneynTb 6e30NacHy0 yTeuky 3apsagoB. [03aToMy NpUMeHeHMe Taknux
W/IaHIOB C/iefyeT UCKIUYUTL. B ciyuae ecnv 61yxgarolne ToKM OTCYTCTBYIOT, MOTYT NMPUMEHATLCSA NPOBOAS-
wue wnaHrm Tuna Q-L unmn Q-CL. Ecnu 6nyxaatouime TOKM BO3MOXHbI, C/iegyeT NPUMEHSITb Kak NpoBoAsiiine
wnaHrm Tuna Q-L mnm Q-CL. Tak 1 ygoBnetTBopsiowme Tpe60BaHNsiM aHTUCTAaTUYHOCTU WAadrm Tuna M-L nam
Q-CL.

YNUC/O WNAHTOB, COEANHEHHbIX MeXAy CO60i B aHTUCTATMUECKYHO LIaHroBYO C60pPKY nocnefoBartesb-
HO. J,0/IKHO 6bITb OFPAaHWYEHHbIM, YTO6bI M3-3a NepexofHblX KOHTAKTHbIX CONPOTUB/IEHUN 06l ee CONpoTUB-
JIEHUE HUTKM He MPEeBbICUI0O HOPMUPYEMOTO 3HAYEHUs], 3a4aHHOr0 B Tabnmue 16.

d) MpepbiBatlowme wnadru: WnaHry 6e3 NPoBOASALWMNX 3/IEMEHTOB, MEePeMbIKalOLW X KOHLUEeBble coean-
HUTeNbHble TONOBKN. OGbLIYHO 3TO TUM LW/IAHTOB, COCTOALWMX M3 U30/MPYIOLWeEero MaTepuana. B aTux wnaHrax
MOTYT 6bITb aPMUPYIOLME METa/IIMYeCKNe NPOBOJIOKN UIN CNIUPAIN, HEe HaXOASILWNECS B 3/IEKTPUUYECKOM KOH-
TaKTe C KOHLUEBbIMU COELMHUTENbHBIMU FO/I0BKaAMMU.

Tam. rae BO3MOXHbI 61yxXAatole TOK, NPeAnoYTUTENIbHbl aHTUCTAaTMUYECKME W/IaHToBble C60pPKM Tuna
Q. o6ecrneunBalone NPUMbIKAHUE KOHLUEBbIX COEAUHUTENIbHBIX FOMIOBOK U 06/1ajalouine ConpoTUB/IEHEM B
pacceuvBatolemM guanasoHe (cM. Tabnuuy 15). Mpu ux npumeHeHun obecneunBaeTcs 3awuTa oT UHAYKTUBHbIX
paspagoB nNpu paspbiBe Lenu 6ayXAalolWero Toka v OT pa3psijoB CTaTUYECKOTO 3/1eKTpuUecTBa. d/ieKTpuye-
CKM MepemMblKaluime WiaHroBble c60pky (Tuna M uim ru6pugHbie) MoryT NPUMEHSITLCS TaM. r4e HEBO3MOXHO
NpUMeHeHWe aHTUCTATUUYECKUX LWNaHroB. B 3TOM c/iyyae MOXET BO3HUKHYTb HEOB6XOAMMOCTb MPUMeEHEeHUs
N30NUPYOLWMX hAaHLEB WU CeKuWii WwnaHroB, o6ecrneynBaloWwmnx 3awuty OoT paspsifgoB Npy pasMblKaHUN
6/1yXAAI0WMX TOKOB. TaM. r4e OHM MPUMEHSIIOTCS, U30/IMPOBaHHbIE OT 3eMJIM YYacTKU WIAHFOB AO0/DKHbI 3a-
3eMNSATLCS OTAENbHO.

Tam. rge MOXeT NpUCYTCTBOBaTb B3pblBOOMAcHas cpeaa, He [0/MKHbI
WwiaHrv.

O6nacTn NPUMEHeHUs! W/aHIoB KaXAoro Tuna npegcrasfeHbl B Tabnuue 18.

NPUMeHSATbCS U3onmpytoLune

Tab6nunuya 18— Bbi6Op WNAHIOB A/15 06paLLEHNS C TOPIOYUMU XKULKOCTAMM

BblicOoKONPOBOASLME XNAKOCTH
<>10 000 nCm/m)

CpefHe 1 NN10X0 NPOBOAsALNE

Ti K
n OHCTRYKUMA xumakoctu (<10 000 nCm/m)

— Mnbknii metann

MpymMeHUm

MpuMeHUm

M DNIeKTpUYEcky nepembiKatoLLnii B OCHOBHOM NpUMeHUM3* B ocHoBHOM npumeHnmOl, &
— HenpepbiBHO 3/1€KTPUYECKN NepeMbl-
P Q P P B ocHOBHOM npumMeHnmM3* B ocHoBHOM npuMeHUmOL, °*
KaroLnin
Q-L BHyTpeHHUi i NpoBOAALLMIA CNOWA MpumeHUm MpumeHum
Q-C HapyxHas nposogsLias 06o504ka AHanuns kaxgon 3anBkn3* AHanus kaxgoli 3asBkn0*
-CL  MposogAwmii BHyTPEHHWI Cno
Q P AALL yTp MpumeHnm MpumeHnum
1 HapyxHasa o6onouka
Q-L AHTUCTATUYeCKNiA BHYTPEHHWUIA Croii MpumeHnm B ocHOBHOM npuMeHuml
Q-C AHTUCTaTMYeCcKass HapyxHas 060/104Ka MpumeHnmocTb orpaHnyeHa3l [puMeHMMOCTb orpaHnyeHao* 0
Q-CL  AHTMCTaTWYeCKUin BHyTPEeHHWI cnoii
MpumeHum B 0OCHOBHOM nMpuMeHUmM¥
1 HapyxHasa obonouka
Mmbpua nepemblukn U NPOBOAALLETO
M/Q-L pna P P AL MpumeHum MpumeHnm

BHYTPEHHETO C/0si
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OKoHuyaHue Tabnuupbl 18

Tun KoHcTpykuunu

fMbpua nepembiykn W NPOBOASALLETO

M/Q-C
BHYTPEHHEro cnos
M/Q- Mmbpna nepembiykM U NPOBOAALLErO
CL BHYTPEHHEro cnos
ML MMbpna nepembiYkM U aHTUCTaTUYecKo-
ro BHyTpEHHero cnos
MMépna nepemMblukn 1 aHTUCTaTUYeCKOW
M/Q-C pna nep
060/104KN
MIQ- Mmbpua nepemblukn, aHTUCTATUYECKON
CL 060/104KN 1 CNost
— V3onupytowmii

— MpepsbiBatoLwWwmit

BbICOKONPOBOAATLME XNAKOCTH
<>10 000 nCm.'m)

MpUMEHMMOCTb OrpaHnyeHa

MNpumMmeHum

B 0CHOBHOM npvMeHUM

B OCHOBHOM npYMeHUM

B OCHOBHOM npvMeHUM

3anpeLyeH

B OCHOBHOM 3anpelyeH” c>

CpesiHe n nnoxo nposojauine
xunakoctu (<10 000 nCmc'm)

B ocHOBHOM npumMeHnm41l

MpumMeHum

B ocHoBHOM npumeHnmO1!)

B ocHoBHOM npumeHnm4l

B ocHoBHOM npumeHnmO1!)

3anpetyeH

B ocHOBHOM 3anpelyeH*11 c>

a>[1puMeHMM TO/IbKO eC/W B LUaHre Ha BCHO ero A/InHY MOCTOSAHHO NPUCYTCTBYET HenpepbiBaoLwmincs ctonb Bbi-
cokonposogsaLleli XnaKocTn. OnacHOCTb BO3MOXHa, €C/IN B U30/IMPYIOLLLEM CerMeHTe C O4eHb BbICOKMM CONPOTUBEHN-
em cTeHok {HanpumMep, Npu1 TONCTbIX NPOKNajkax, Npu npoknagkax u3 hToponnacTa) M30MpyrOLW MM NapoBbiM 3a30pOM
npepbiBaeTCcs CTONG6 XNAKOCTU U eci eMKOCTb 06pasytolerocs NpoBoAHVKa yMeHbluaeTcs (Hanpumep, u3-3a ToCTOoi
npoknagkn nnun ns-3a 60M1bLWOro 3asopa Mexay nepembikarLw My NpoBogHNKammn). ONacHOCTb, BO3HUKAKOLLYIO B 3TUX
YC/I0BUSIX, MOXHO NMPeAoTBPaTUTbL CHUXEHNEeM CKOPOCTW notoka (4o 1 m/c) u obecneyeHnem yCrnoBuid, Npu KOTOPbIX
CTON6 XNAKOCTN HE NpepbIBAETCA, UM NPUMEHEHNEM NPOKNaAokK ¢ 60/blueil MPOBOAVMOCTbIO.

b) HeBO3MOXHO yCTaHOBUTL 6€30NacHOCTb NPEPbLIBUCTBIX LUIAHTOB TO/IbKO NO4aHHbIM O CONPOTUBEHUN. HyXHO
feTanbHO paccmaTpuBaTh KOHCTPYKLMIO WaHra. B 0cobbix cnyyasx 6€30MacHOCTb MOXET BbiTb BO3MOXHOIA.

) Mpn MOPCKOM NPUMEHEHNN OANHOYHbIE YHACTKM U30NMPYIOLMX MOPCKMX LUAAHIOB NPepbIBUCTOrO TUna, cooT-
BeTcTByOWMX ISO 8031. cornacHo ISGOTT gonyckaeTcs NPUMEHSATb BMECTO U301UpyoLWwmx hnaHues.

d) OnacHoCTb BO3MOXHa, eC/in CONPOTUB/IEHNE NPOKNAAKN OYEHb BbICOKOE (Hanpumep, npu TONCTbIX NPoOKnaj-
Kax. npu npoknagkax u3 pToponaacra) v ecan eMKocTb 06pasytoLierocsa nNpoBoAgHMKa UV NpoBoAsLLeli 060/104KN He-
Befvka (Hanpumep, U3-3a TONCTON NPOKNAAKN UM 13-3a 6ONbLLIOTO 3a30pa MeXAy nepemblKaloLMMu NPoBOAHNKAMN).
OnacHOCTb MOXHO MpefoTBpaTUTb NPUMEHeHNeM MPoKNafokK ¢ 60/blueli MPOBOANMOCTLIO WU WAHTOB TMB6PUAHOTO
Tuna (Hanpumep, Tuna M/Q-L nnn M/Q-CL).

e LinaHrn, cHabXeHHble NPOBOJIOYKAMU WM BHELIHUMWU apMUPYOLWUMKU cnupansamu, 6ecnpobieMHo npume-
HANCb MHOrO NeT npu obpaleHnn ¢ HedpTenpogykTamu (Hanpumep, Ha aBTouucTepHax). OgHako Npo6iemaTuyHo
npYMeHeHne NPoKNafoK C BbICOKUM COMPOTUBIEHMEM, TakuX Kak dpTponnactosble. CnefosaresibHO, pEKOMeHAyeTcs
NpoKNaAKn ¢ BbICOKUM COMPOTUBNEHNEM MPUMEHATL TOJIbKO NOC/E TLWaTe/IbHOro aHann3a pucka.

N AHTUCTaTuyeckue wnaHrn Tunos Q-L n Q-CL npuemnembl B 60/1bWMHCTBE C/lyyaes, HO He Noc/e YCTPOWCTB,
nopoxgatwlLymx 60MblIKe TOKN INeKTpu3aLnn, Takmx kak nnbTpbl TOHKOW 04MCTKM, o6ecneynBatoLme Tok anekTpusa-
unn 6onee 10 MKA. B COMHUTENbHBIX CAyYasax M3MepSAT CONPOTUBAEHMe WiaHroB Tuna O. npegycmarpusaroT npu-
MeHeHWe cTaHJapTHbIX MPOBOAALLMX UK KaK MPOBOAALLMX, Tak M aHTUCTATUYECKUX CTAaHAaPTHbLIX LUIaHroB.

7.8 CneuymnanbHble onepauynn HainBa

7.8.1 3anpaBkKa camoseTa

7.8.1.1 O6WMe NONOXEHNS

O6bIYHO 3anpaBka camMo/IeTOB NMPOU3BOANTCS aBTo3anpasLiMKamMm MW OT CUCTEMbI 3arnpaBku camosieta
yepe3 Mo6UMbHble pacnpegenutenun. Manble aspofpoMbl 06bIYHO UCMONbL3YIOT CUCTEMY 3anpaBKu, aHasno-
rMYHYIO CMCTeMe aBTO3anpasBku, a oTAaleHHble a3poApPOMbl MOTYT MPOU3BOANTL 3anpaBKy 13 6o4vek. TonanMBo
nofaetcs yepes rubkne pesvHoOBbIE LW/IAHTU, U NPU 3TUX oNepaumnax MOXeT BO3HUKATb ONAcHOCTb Bocniame-
HEeHUS N3-3a cTaTM4Yeckol anekTpmsaumun. TONIMBO MOXET 3apsXaTbCsl B CUCTEMax 3anpaBku camosieta uau B
6akax camoieTa, KOTOpble 06bIYHO cAeNaHbl U3 MeTanna, XxoTa B byAylwmx camosietax A4Na TONANBHbIX 6akoB
6yAyT NPUMEHATLCA KOMMNO3ULMOHHbIE MaTepuasibl, KOMNOHEHTbI Kpblia U T. 4. TON/IMBHbIE CUCTEMbI CaMO-
neTa Bcerga cogepxat uav uabTpP-MOHUTOP, UK. pexe, dUIbTPp — cenapaTtop BoAbl.

MpumeuyaHune — lMogpobHbie TpeboBaHNA Mo 3anpaske camosneTa gaHsl B APLIP RP 1540 [15].
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XOTS U He B CBAA3M CO CTaTUUYeCKMM 3/1eKTPUYECTBOM, ONAacHOCTb UCKpP CyLlecTByeT B Mpouecce npucoeau-
HEHUA UM OTCOeAMHEHUA LWMAHTOB. 3TO UCKPbl 3aMblKaHUS WM pasMblKaHWS 3/1IEKTPUYECKOW Luenu npu npo-
TekaHUKn 6ayX[aroLWwmx TOKOB, HaNpUMep, 3/1eKTPOYCTaHOBOK /1M CUCTEM KaTOA4HOM 3awmnThbl. [T03TOMY CUCTEMbI
3aWnTbl OT CTATUYECKOro 3/1IeKTpNYecTBa AO0/KHbI ObITb COBMECTMMbI C CUCTEMAMM 3alUTbl OT TakMX paspsgoB.

7.8.1.2 WnaHrosble c60pku

Mbkne wWwNaHroBble cCO6OPKM ANS 3anpaBkyM camosieTa AO/MKHbl 06M1afaTb Takoi MNPOBOAMMOCTbIO
(cm. 7.7.3.2), koTOopas obecneymBasa 6bl yTeuky 3apAaA0B CTaTUYECKOro 3/IeKTpUYecTBa U nckarydana 6bl npo-
TeKaHne 6NyxaalLmnX TOKOB. DNEeKTPUYECKN NepeMblKalolme WaaHrn MoryT, 0Hako, UCMoJ/Ib30BaTbCs B He-
KOTOPbIX CNyvasax (HanpumMmep, Ha CTOPOHe BCacblBaHWUS Hacoca, rge Hanyme MetTaainyeckol cnupann Mmoxet
npenATCTBOBaTb MOBPEeXAEHUO wnaHra). Ana cuctem rugpaHTa LWAaHr, COeAUHALWNA BBOA C TMApPaHTOM,
[0/KEH O6bITb paccenBal WM. DNEKTPUYECKN NepeMblKaloLme WAaHrn 3aecb He A0/DKHbI ObiTb paspelleHbl.

7.8.1.3 3a3zemMneHne n coeguHeHne nepemblykamm

7.8.1.3.1 O6WwMe NONOXEeHUsA

Bce meTan/inyeckme KOMMOHEHTbI 3anpaBku TOMNAMBO3anpasBLMKOM (Hanpumep, LlWaccu, LucTepHa,
hunbTp, cueTuuk, Tpybonposos, TuNoBoe o6opyAoBaHue, COeAMHUTENbHAA KaTylkKa) AO/MKHbI 6biTb B XO-
polweM 3/1IeKTPNYECKOM KOHTaKTe Apyr ¢ Apyrom. B npegenax cuctembl rmgpaHTta fosixkHa 6biTb ob6ecneveHa
3N1eKTpuyeckas HernpepbIBHOCTb.

Mexay camoneToMm u 3anpasLUKOM, Npexae yem 6yaeT noAcoeAuHEH LWAaHT HaivBa TonsvBa, Bcerga
[0/DKHO yCTaHaB/ANMBaTbCA coefiMHeHMe nepemMblykoli. CornacHo aBMaLMoHHbIM NpaBuaiaM NosiHoe CONPOTUB-
neHve kabensa nepemMblykM AO/HKHO 6bITb MeHee 25 OM. 3TO coefjMHEHME JO/DKHO OCTaBaTbCA Ha MecTe, Nnoka
3anpaBKa He 3aKOHYeHa M WaHr He oTcoeAuHeH. Bcerga cnepgyeT ncnonb3oBaTk narn 6yKkCMpoBKY caMmosieTa.
Vicnonb3oBaHMe ApYyrnx meTanaMvyeckux getanei camosneTa, Hanpumep Tpybbl, ABEPM NOCAA0YHOIO YCTPOIi-
CTBa U T. .. CTPOro 3anpeLleHo PyKoBOAALWMMN NPUHLMNAMN aBUaLLMOHHOW NPOMBbILW/IEHHOCTN (3a UCKtoYe-
HWEM TOMIMBHbIX 6aKOB B KPbI/IbAX — CM. HUXE).

[AomkHa 6bITb 06ecnevyeHa HenocpeACTBEHHAA NepemMblyka Mexay 3anpaBoOvyHbIM BXOAHbIM OTBEpCTUEM
camosieTa U MeTa//IM4eCKMM HaKOHEeYHWKOM 3anpaBOYHOro WiaHra. nsa noAKpbibHONM 3anpaBKy 3To coeamn-
HeHVe AOCTUraeTCa KOHTAKTOM «MeTansl — MeTana» Mexay HaKOHeYHWKOM LaHra u caMosieTHbIM 3anpaBoy-
HbIM yCTpOIiCTBOM. [JNs 3anpaBkyn CBepxXy Kpblaa 3TO coefnHeHne obecneynBaeTca COXpaHeHWeM BO BpeMms
3anpaBKN KOHTaKTa Mex/Jy HaKOHEeYHWKOM LiflaHra U MeTan/IM4eckum BXOAHbIM ycTpolicTBOM. [lna coefguHe-
HUA NepeMblYKON Mexay HaKOHEYHUKOM Li1aHra U BXOAHbIM YCTPONCTBOM MOXET UCMO/1b30BaTbCS OTAe/IbHbIN
NpoBOJ, XOTA 3TO He BCerAa BO3MOXHO M3-3a HeEXBATKM NoAaxXoAsAlel ToukM nogkntoyeHus. Tam, rae nogobHasn
nepemMblyKa OTCYTCTBYeT, MakCMMasibHas NPON3BOANTENIbHOCTb 3anpasku f0/1KHa 6bITb 200 1 B MUHYTY.

B pykoBoAcTBax aBMaLMOHHOW NPOMbILWIEHHOCTU MCNOMb30BaHNe BOPOHKM CTPOro 3anpeLljeHo Ana 3a-
npaBKn CBepXy Kpblna.

B HekoTOpbIX MecTax Tpe6oBaHWA MO 3a3eM/IeEHUI0 yCTaHaB/MBalOTCA agMUHUCTpauueil asponopTa.
Tam. rae ecTb BbI6OP, MPUMeHeEHWe A1 3a3eMJ/IEHUA HECKONIbKUX pa3HbiX 3a3eMNnTesieil He pekoMeHAayeTcs
13-3a BO3MOXHOCTW NMposABAeHNa 61yxgaloumx TOKOB. B cnyvyae npumeHeHMA 3a3eM/ieHUsA 3anpasBLiunK A0-
XeH 3a3emMNATbcA IM60 nocpeacTBOM coefiuHeHUs Kabens c kabesnem nepemMblYKW, NGO OTAENIbHbIM LWITAT-
HbIM Kabenem gNna 3a3eM/IeHUs, BXOAAWMM B KOMN/AeKTaLuio TpaHCNOPTHOro cpeacTaa.

Mpun 3anpaBke M3 Tapbl AO/HKHbI CO6I0AATLCA Te Xe camble npoueaypbl, Kak 1 Npu 3anpaBke CBepXxy
Kpbina. Mpexae Bcero crnefyet COeAMHUTbL MepeMbliYkKaMy HacoC C caMosieTOM U C Tapoli. Tapy eMKOCTbio
MeHee 200 n ANA aBMaLMOHHOIO TOMJINBA NPUMEHATbL HE pa3peLleHo.

7.8.1.3.2 CKOpOCTb TeyeHus

MakcnmManibHas CKOPOCTb B LWJlaHrax 3anpasKyu camMoJsieTa He [l0/KHa npeBblwaTtb 7 M/C ANs TOMNAMB C
npoBOAMMOCTbIO He MeHee 50 NnCm/m nan 5 m/c gnsa TonauMB € NpoBoAUMOCTbIO MeHee 50 nCwm/m. Cnepgyet
obecneunTb fOCTaTOYHOE BPeEMS 3aAepP>XKM MOCTYNNEeHNA XNUAKOCTU B TOM/IMBHbIE B6akn Mocne ee NpPoXoxae-
HUA Yyepe3 PunbTpbl (CM. 7.5.1).

7.8.2 Pa3rpyska aBTouncTtepH

Pa3rpy3ky aBTOLNCTEPH NPON3BOAAT UM CaMOTEKOM, WU C MPMMEHEHMeM Hacoca aBTOLUCTEPHbI (Ha-
coca Ha TpaHCNOPTHOM CpefCcTBe) Yepe3 pasrpys3oyHble LWAaHrM Wi Yepes ceBopayvMBaeMble WwnaHru. Onac-
HOCTb 3aXWraHus MOryT co3jaBaTb MCKPOBble pa3psafbl C U30/IMPOBaHHbIX NPOBOAALWMX AeTanel (Hanpumep,
C COeAMHeHWI WnaHra uan B L,e/10M C TPAHCMNOPTHOIO CPeACTBa), KUCTeBble pa3psfbl C HENPOBOAALWMX LWaH-
roB UM KANCTeBble pa3psafbl BHYTPW 3arpyxaemMoli eMKOCTH.

PekomeHayloTCcAa cnegytowme Mepbl o6ecrneyveHnss 6e30NacHOCTU.

a) JO/HKHBI UCNOMIB30BaTbCA NPOBOAALME UK CNeunasibHO padpaboTaHHble 3/IEKTPUYECKN nepeMblika-
owne wnaHrosble c6opku (cm. 7.7.3).
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b) YaocTtoBepbTeCh, 4UTO MawmnHa (aBTOLMUCTEPHA) 1 BCE MeTaslJInyeckne coeanHUTE/IbHble TOI0BKM CO-
efiJHeHbI C 3anosiHsieMbliM pe3epByapoM. PekomeHAyeTcs, YTO6bl W/IaHroBble C60PKN BbIMOHAAN PO/b Nepe-
MblyeKk 1 4TO6bl fONONHUTENbHAA cneynanbHas nepemMmbluka He TpeboBanacb. Ecnu crtaHgapTbl KOMMaHuu
TpebyloT NPUMEHEHNSA OTAE/IbHOW NepeMbiyk/, TO Takas nepeMbliyka AO/DKHA OblTb YCTaHOB/IEHA A0 MOACO-
egnHeHusa wnaHra (cm. 7.3.2.3.3 1b).

c) Ana pasrpyskum yepes cBO6GOAHble LWAHTA NPU COEAUHEHUN X MeXAYy MalWWHOW W 3arpyxaembiM
pesepByapoM CHavasa NpucoeAuHUTe LWAaHr K 3arpy3o4yHoii Tpybe pesepByapa W 3aTem, npexje 4yem npu-
COeAVHUTL ero K MalunHe, o6ecneybTe BbipaBHYBaHWE NOTEHLUMANOB KacaHMeM NPUCOEAMHSEMOro LWaHra K
MeTasI/InYecKol YacTu MallunHbl.

d) ns pa3rpysku Yepes cBOpaynBaeMblil WAAHT KOHLOM U HAKOHEYHUKOM KOCHUTEChb MeTasl/InyecKoi
yacTu, CBA3@HHOW C 3arpyXaeMbiM pe3epByapoM, Hanpumep ¢ Tpy60onpoBoAOM WanN C plaHLEeBbIM coenHe-
HVUeM. npexje YeM BCTaBUTb HAKOHEYHWUK UM NPUCOEAUHUTDL LWAAHTr. OTO HavyasbHOe KacaHue [0/HKHO npou-
30/TN BHE 30HbI, 6/IN3KO NPUMBbIKalOLLE K 3arpyxaeMoMy pesepByapy, B KOTOPOM MOXeT 6bITb HE UCK/TIOYEHO
ocTaToyHOe NPUCYTCTBME B3PbIBOONACHO cpeabl.

e) Ob6ecneybTe MakCMManbHO 6Ge30MacHyl CKOpPOCTb MOTOKa, NpeAyCMOTPEHHYK A8 pe3epByapoB
cpepHero pasmepa (cm. 7.3.2.3.3), Npy KOTOPOW MCK/IOHaeTCsl ONacHOCTb 3aXxuraHns B pesepByape. Ecnu B
XWAKOCTU NMpPUCYTCTBYeT BTOpas hasa, CKOPOCTb NOTOKa A0/KHa 6bITb He 6onee 1 m/c.

f) HenpepbIBHOCTb M MexaHU4yeckas KOHAWLMOHHOCTb NepeMblKaloWmnX LWAAHIOB AO/DKHbl pPerynspHo
nposepATbeA (cMm. 7.7.3.3).

7.8.3 ABTO3anpaBOYHble CTaHUUWN

7.8.3.1 O6wune nonoxeHns

Morpy3o4yHo-pasrpy3oyHblie onepauun TOM/IMBa Ha PO3HUYHbIX aBTO3anpaBOYHbIX CTaHUUAX O06bIYHO
BK/1I0YAIOT 3arpysky TonnveBa B NoA3eMHble pe3epByapbl U3 aBTOUMCTEPH W Nojayvy TonamBa OT MOA3EMHbIX
pe3epByapoOB B TPaHCMOPTHbIE CpeACcTBa K/ineHTa. Noxapbl OT CTaTUYECKOro 3/1eKTpUYecTBa BO3HMKAIOT 1 Npun
3arpyske TonsMBa B NoA3eMHble pe3epByapbl, U Npy 3anpaBke TPAHCMNOPTHbIX CPeACTB noTpe6uTeneil.

O6pasoBaHWe B3pbIBOOMACHOW cpefibl 3aBUCUT OT CBOWCTB TOM/IMBa M NMPOUCXOAUT U NpU 3arpyske TO-
navea. u Npu 3anpaBke TPaHCNOPTHbIX CPeAcTB NoTpebuTesnieli. B cBA3nM ¢ Tem, 4To Temnepartypa BCMblL-
K/ AN3e/IbHOro TOM/IMBa COOTBETCTBYET MO KpariHel mepe 58 °C. napbl AM3e/IbHOr0 TonNaMBa Npu 06bIYHbIX
OKpyXarLwmnx TeMnepaTypHbIX YCIOBUAX CNULWKOM 6efHbl, XOTA ropsyne AnsefibHble IMHUMN BO3BpaLLeHUa Ha
TpaHCMOPTHOM cpeAcTBe MOryT MHOrga cnocob6cTeoBaTb 06pasoBaHUIo B3PbIBOOMNACHONM cpefbl B npepenax
pe3epByapa TpaHCMOPTHOro cpegctBa. OQHAKO B HEKOTOPbIX CTpaHax ob6paljaloTcsa Au3eNbHble TON/MBa CO
3HaAuYMTENBbHO GOJiIee HU3KOW TeMNepaTypoi BCMbIWKA. B 3TUX cTpaHax Npu BbICOKOW OKpyxalliei Temnepa-
Type napbl A13e/IbHOro Ton/ineBa MoryT o6pa3oBbliBaTb B3PbIBOONACHYH CMECH.

HanpoTus, cmecu napos 6eH3nHa BoO6Le CAMWKOM 60raTbl 415 CTOPaHMA B 3aMKHYTOM MpoCTpaHcTBe,
TakoM Kak TOM/IMBHbI/ 6aK. HO OHM MOryT 06pa3oBbiBaTh B3pbIBOOMACHYIO cpefy Npu CMeWnBaHUM CO CBEXUM
BO3JyXOM. Takoe BO3MOXHO, Hanpumep, Npu 3anpaBke TPAHCMOPTHOro cpefcTBa 6eH3MHOM. OKO/10 BXOAHOIo
oTBepcTusa 6eH3obaka Bcerga 6ygeTr mecTo, rge obpasyetcsa cMecb, ONTUManbHaa ANS 3axuraHusa. Cnepo-
BaTe/IbHO. paspsaf CTaTU4eCcKOro asieKTpuyecTBa OKOMI0 BXOAHOIO OTBEPCTUSA 6eH306aka MOXeT cTaTb UCTOY-
HUKOM 3aXUraHus M NPUYMHOW NeTasibHOCTM WM TpaBMaTu3ma 4vesioBeka, NMPOBOASALLEro 3anpaBKy TpaHC-
nopTHoOro cpeAcTtBa. 9TaHON-6e€H3MHOBbIe CMECU C BbICOKUMU KOHLEHTpaunsaMmn ataHona MoOryT NpuBecTu K
06pa3oBaHMIi0 B3pPbIBOONACHON cpefbl B 3aKpbITbIX pe3depByapax Npu cTaHA4apTHbIX OKpPYXalolWwmx TemnepaTy-
pax, XoTsi Ma/loBEepPOSATHO, YTO M3-3a CBOEW BbICOKOI NMPOBOAMMOCTM 3TO TOM/IMBO CTAHET 3/1eKTpOoCTaTMyYecKn
3apsHKEHHbIM.

Kak Bblle oTMe4YeHO, B3pbiBOOMNacHas cpeja MoxeT 06pa3oBaTbCsA NpU CAeAYOWNX CUTYyaLnax:

- B 6EH3MHO-3TaHO/I0BbIX pe3epByapax (Hanpumep. E85) uan B nycTbiX, 0CBOOOXAEHHbIX Tpybax nocne
1X pasrpysku;

- B Tpyb6ax us-nog 6eH3nHa, Korga noctynaeT BO3AyX BCNeACTBME OTCOEAUMHEHUS LWIAHIOB nocne 3a-
BEPLUEHNA PasrpysKku;

- BOKpPYT OTKPbITOro oTBepcTua 6eH3o6aka BO Bpems fo3anpasBku;

- B MPOCTPAHCTBE C BHELWHEN CTOPOHbI TPY6bl C 6EH3UHOM UM 6GEH3UHOM U 3TAHOMOM U3-3a yTeuvek unu
paspbiBa, 0OCOGEHHO B MPOJIOXKEHHbBIX NOA3EMHbIX «BbITPEOHBIX AIMax» UM «COeANHUTENbHbIX KOPO6Kax», rae
Tpy6bl COEAUNHAIOTCA CO LWIaHraMn aBTOLMCTEPHbI UK C pe3epByapamu. BeH3unHoBble Tpy6bl uam Tpy6bl C
An3eNbHbIM TONIMBOM pa3MellaloTCs B OAHUX U Tex Xe 3arpy3oyHbix Kopobkax. Takum o6pa3om, He TPyAHO
npeacTaBUTb, YTO yTeyka U3 IMHUN 6GeH3nHa MOXeT NPUBeCTN K 06pa3oBaHnio B3pbIBOOMACHON CMecu, KOTo-
pasi MOXeT GbITb 3a)X)KeHa BO BPeMS 3arpys3ku AM3esibHOro Tonsauea.
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Ha aBTO3anpaBOYHbIX CTaHUMAX obpaljaloTcsa TonavMBa ¢ pa3HoOO6pa3HbIMKU CBOWMCTBaAMU — OT Yr/1IeBO-
[0POAHbIX GEH3MHOB C HM3KOI NPOBOAMMOCTLIO 6€3 aHTUCTATUUYEeCKUX A06aBOK (SDA) 4,0 BbICOKONPOBOASALLUX
6eH31HOB C 6MOKOMMOHEHTamMu (Hanpumep, ¢ aTaHo/A0M). Mpwu 3arpyske TONINMB C HU3KOV MPOBOAVMOCTbLIO B
nogsemMHble pe3epByapbl 4159 XpaHEHNA HeddTeNPOAYKTOB U/n B TONJ/IMBHbIE 6akn Ha MOTPebuTenbCKNX TPaHCc-
NOPTHbIX CpeACcTBax, YTOObl NpeAoTBpPaTUTb ONacHble NMoTeHuManbl, NPOU3BOANTE/IBHOCTL NOAAUYN XUAKOCTU
B HUX MNPUXOAUTCS OrpaHnYnBaThb.

OpHako ecnu B NpoBeAeHUV onepauun Kako-nmbéo M3 NpoBOAHMKOB (Hampumep, 3anpaBOYHbIi KpaH,
coeAVHUTeNbHbIE TOMIOBKM LWJIaHra, 3arpy3oyHas Tpyba uan 4enoBeK) 3/IeKTPUYECKM M30/IMPOBaHbl, TO Ha-
KOMn/ieHne 3apsijoB Ha OAHOM M3 HUX MOXeT NPUBECTU K BO3HWKHOBEHWIO WCKPOBOro paspsja, CnocobHoro
cTaTb UCTOYHMKOM 3axuraHus. Kpome Toro, HakonsieHue 3apafoB Ha Tpy6ax U3 N3onnpyroWwmx matepmanos n
Ha Apyrom o6opypoBaHuUn, HaxoAswemcs B o6paljeHnn, MOXeT NMPMBECTU K BO3SHUKHOBEHMUIO KNCTEBbIX pas-
PSAAO0B. TakXKe CMOCOBHbIX CTaTb MCTOYHUKOM 3aXUraHus. 3axuraHme BeposiTHO, ec/in Kakoli-nn6o n3 atux pas-
psAfOB BO3HWKaeT BO B3pbiBYaTOlM cpefe (CM. Bbiwe). Mpu 3arpy3ke Tonsvea B NoA3eMHble pe3epByapbl 1 nNpu
3anpaBKe TPAHCMNOPTHbIX CPeACTB COOTBETCTBEHHO AO/MKHbI ObITb COOMOAEHbI Mepbl, YKa3aHHble B 7.8.3.2 1
7.8.3.3.

7.8.3.2 TlocTaBKa TonanBa B Nof3eMHble pe3epByapbl

7.8.3.2.1 Cuctembl C MeTasiInyecknmMun Tpybamm

a) Bce cekuynmn Tpybonposoga AO/MKHbI OblTb 3a3eM/IeHbl CNOCO60M, UCK/IOYAOLWMM PUCK NPOTEKAHUA B
Tpy6onpoBOAHOW cucTeMe CriyyaiHbiX TOKOB (HanpumMmep, NpMMeHeHNeM U30/INPYIOLLMX BCTABOK).

b) 3a3zemMneHne JO/KHO PerynsapHo NpoBepsATbCA.

c) O6bopyaoBaHune, Takoe Kak TOHKME PUIbTPbl, KOTOPblie MOTyT BbI3biBaTb MOBbIWEHHYIO Ha3/1eKTPU30-
BaHHOCTb TOM/INBA, AOJ/IKHO MCNO/b30BaThCS, TO/IbKO ec/in o6ecneynBaeTcs AOCTaTOUYHOE BpeMs penakcauunm
3/1eKTPUYeckux 3apsfoB B nposoaseli Tpy6e.

7.8.3.2.2 Cuctembl ¢ n1actTMaccoBbIMK Tpybamu

MnactmaccoBble TPy6bl 06/1a4al0T BbICOKOW CTOMKOCTBIO K KOPPO3UN 1 o6ecrneynBaloT BbICOKYO 3allu-
LWEeHHOCTb OT NonagaHnusa NOCTOPOHHUX BK/IOYEHWUI B TONMBO. MO3TOMY OHW BCce 60siee 1 60o/lee UCNOSb3y-
l0TCA ANS NOCTaBKW TOM/MBa OT aBTOUMUCTEPH B MOJ3eMHble pe3epByapbl, OT MOA3EMHbIX pe3epByapoB A0
pa3faTtoyHbIX KOJTOHOK U BEHTUAE) 1 ANA NIMHWIA BOCCTAHOB/IEHUA napa.

MpumeyaHne — OnpegeneHHble Tpe6OBaHMA A1 TEPMONIACTUYHBIX U TMOKUX MeTanImyecknux Tpy6onpoBo-
[0B A719 3TOr0 NpUMeHeHns npegctasneHsl B EN 14125,

Mcnonb3yloTca gBa rnaBHbIX BapuaHTa CUCTEM M1AaCTMAcCOBbIX TPy6: Tak Ha3blBaeMble «HeNpoBOAs-
wune» (M30N1MpOBaHHble) TPYObl M Tak HasbiBaeMble «nNpoBoAsAwme» Tpybbl (HempoBogswmne Tpybbl, coean-
HAOLWMECA C COIKCTPYAMPOBAHHON paccenBalolwenn BHYTpPeHHel nogknagkoid). TUNnUYHble naacTMaccoBble
cucTembl TPy6Gbl UCMONbL3YIOT COEAUHUTENN, KOTOpble BK/IOYAOT MeTas/Inyeckme corpeBatloliMe KaTyLiKu
(cuenHble Npubopbl anekTpocnusaHua. EFCs). 4tobbl coegnHUTb 1 3anevataTb A/IMHHbIE TPYObl U CTbik/. Ha
3Tnx EFCs mMoxeT 6bITb yCTaHOBJ/IeHa eMKOCTb 0T 5 g0 30 n® B 3aBNCMMOCTU OT yCTaHOBKW. [lnacTmaccoBble
TPY6bl 06LIYHO BK/IHOYAIOT CO3KCTPYANPOBAHHYIO BHYTPEHHIO MNOAKAaAKY A/19 NPOTUBOCTOAHMA NpocavyunBa-
HUIO TONNMBa.

CneunuyHble PUCKN B 3TUX TUMAxX CUCTEM BK/IIOYAIOT:

a) MoToK TON/INBa C HU3KOW UIn cpefHeln NpoBOAMMOCTBIO MOXeT 3HauYnTesIbHO 3apsxaTbcda. Cneposa-
TeslbHO:

1) AN NONHOCTbIO M30/INPYIOLWKNX («<HEMPOBOAALWMNX») TPY6:

1) BbicOokMe noTeHuManbl MOryT NPOSABAATLCA Ha CTeHKax He BPbITbIX B 3eMJ1t0 TPy6 MM Ha He3a-
3eMJIEHHOI apmaType COeguHeHUN Tpy6.

2) Ecnv NnpoHMKHOBEHWE BO34yXa NPOUCXOANT NPU OTCOEANHEHNN LWNaHra rpy3oBuKa, TO 3aXuraHue
MOXeT MPOU30MTN OT paspsi40B Ha 3a3eMJ/IeHHble JeTann CoOefNHEHNSA, Ha KOHLEBbIe rakun wnaHra uin ¢ Bbl-
COKO 3apsXXeHHOW NanacTMaccoBOl MOBEPXHOCTUM Ha MeHee 3apsXXeHHY NJacTUKOBYH NOBEPXHOCTb.

3) OnekTpocTaTuyeckoe nosie 3apsHKeHHbIX CTEHOK TPy6bl MHAYLMPYET BbICOKME MOTEHLManbl Ha
CMeXHbIX NPOBOAHMKaX, BkAOYasa EFCs. NHCTPYMEHTbI 1 gpyrue o6bekTbl, U MPUBOANT K BO3SHUKHOBEHUIO UC-
KPOBbIX Pa3psif0oB C HAX HA CMeXHble 3a3eM/IeHHble 06 beKThlI.

4) BblCcOoKMe 3anekTpocTaTM4yeckue MNoOsis, BO3HMKAalOWME B CTeHKax Tpy6, HaxoAsWWUXCs B 3emie,
MOTyT NPUBOANTL K UX NPo60to 1 NepcoprnpoBaHnio pa3psagamn cTaTM4eCcKoro afekTpuyecTsa.

I1) Ana n3onupylowmx Tpy6 ¢ paccenBaroWwmmMy croimMun (Tak HasblBaeMbIMU «MpoBOAAWMMN Tpyba-
MU»):
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1) 3apsfbl He MOTyT HakanaMBaTbCH, €C/IN CNOl 3a3eM/ieH, a ero aKpaHupytowas CnocobHOCTb
CHMXaeT PUCK OT BbICOKMX MOTEHLMANIOB NOTOKA, CBA3aHHbIN C HaM4YneM Takux 3/1eKTponpoBoAsAWMX feTa-
neii. kak EFCs.

2) OpHako noTeHuunasibl MOTYT BO3HMKaTb Ha He3a3eMJ/IEHHbIX CEKLMAX paccenBalolero caos u Ha
CBA3aHHbIX C HUM COeAUHEeHUSX.

b) 3nekTpu3laumsa TpeHNEM BHELHUX NOBEPXHOCTEN N30AUpPYOLWNX TPY6 NopoxaaeT KUCTeBble pa3psasbl.

c) NMpumeHeHWe N30MPYIOWNX U NPOBOAALMNX TPY6 B CMCTEME MOXET MPUBECTU K N30MIALUN OTAENbHbIX
npoBoAsLWMX YacTeil. 3TO NpMemMIemMO, TOIbKO ec/iM BCe NPoBOAsALME YAaCTU HafexXHOo 3a3emseHbl. Ocoboe
BHUMaHWe A0/IKHO ObiTb O6paleHo Ha 3a3emsieHne MeTananyeckux naHues, coeguHUTENbHbBIX FO/I0BOK U
K/INMCOB Ha U30/IMPOBaHHbIX COrMeHTax 1 paccevBarLWnX C10eB NPOBOAALWMNX CETMEHTOB.

d) OnpepgeneHHble PUCKN MOTYT BO3HUKaTb, €CNN TPy60oNpoBOoAbl (DYHKLMOHUPYIOT Tam. rge MoxeT npu-
cyTCcTBOBaTb B3pblBOOMNacHas cpega. M nposogswmne, 1 nsonupytowme Tpybbl MOryT 3apsxaTbCa U Ccnoco6-
CTBOBaTb BO3HWKHOBEHWIO Pa3psafoB, CNOCO6GHbBIX CTaTb MCTOYHUKOM 3aXUTraHus.

1) Ana nonupyowmnx Tpy6 BO3MOXHbI 3axurarmume KACTeBble paspsfbl C HaPY>XXHbIX NOBEPXHOCTEIA.

I1) 4ns owNBGOYHO packonaHHbIX TPY6 € pacceMBaloWMMN CIOAMWN HAKOM/IEeHHbI/i MOBEPXHOCTHbIN 3a-
pPAA MOXeT cTaTb MPUYNHONM LIOKOBOrO BO3AEWCTBUSA Ha Mt0Aei U NPUUYMHON BO3HUKHOBEHWS 3axuraroLlmnx
paspajos.

Bo3pacTaHue noTeHuuMana Ha M30AMpyloWMX Tpy6ax nNpu anekTpusaumnm noTOKOM 3aBUCUT OT €ro CKo-
pOCTU. 3ano/IHEHNS O6beMa W A/INHbI He3aKoMaHHbIX CEeKUWi, a Takke OT CBOIMCTB TOMAMB. MI3MEHYMBOCTb
YC/IOBUI 3/1eKTpu3aun n yTeukn 3apsioB C TeHeEHNeM BPEMEHMU M B 3aBUCUMOCTM OT TemrnepaTtypbl ele He
[0CTaTOYHO M3y4deHbl. NTOKa He M3BEeCTHbl HauxyAline NpPosiBIEHUA NPOLeccoB 3/1eKTpusauun, crenyet o6e-
cneynsaTb 60/bLIOKM 3anac Mo yc/ioBUAM YyTeUYKn 3apafoB C Lesibio o6ecnevyeHns 6e30MNacHOCTU.

EcTb, 0f4HaKo, 3HauYnTebHOEe YyCTaHOB/IEHHOE 060CHOBAaHME C/IOXMBLUECA NPakTUKU NPpUMeHeHns Tpy6.
Mpn 3TOM 3aperncTpMpoBaHO TO/IbKO HECKO/IbKO UMEBLLUNX MECTO MHUMAEHTOB. Takum o6pasom, CyLlecTByto-
e mMeToAbl WMPOKO NPUMeHMMbI A5 o6palyeHns ¢ CerogHAWHUM TonamBom. O4HAKO HeACHO, NPOAOIKNAN
nn 6bl cyuwecTBylOlWMe MeToabl obecnevynBaTb COOTBETCTBYIOWYO 6€30MacHOCTb, ecnun 6bl yBennymBatoLle-
ecsl UCMNoJ/Ib30BaHNE OKUCNEHHbIX GUOKOMMOHEHTOB B GeH3MHE MPUBOAWIO K BO3pacTaHUO WMHTEHCUBHOCTU
npoLeccoB afiekTpu3aLumnm.

NMpumMmeyaHue — BO3MOXHO, UTO. MO KpaiiHel Mepe, HEKOTOPbIE 3hMPbI 1 CMIOXHbIE 3CHMPbI CKNOHHBI K 6onee
VNHTEHCUBHOI anekTpu3aLnmu, Yem yrneBofopoAHbIe TONINBA.

YT06blI NPEeAoTBPaTUTL Ype3MepHoe 3apsiXXeHne U pocT NOTEeHUMasioB Ha cTeHax Tpy6, Ha knanaHax u
apmaType, peKkoMeHAylTCA cneaytoune mepbl 6€30NacHOCTH:
1) N3onupytlowmne nnactMaccoBbie Tpy6bl:

a) Ytobbl uckoUnTbL nepcoprpoBaHne naacTtmaccoBoli Tpy6bl, AOCTATOYHO, YTOGbLI HanpsXeHue
npo6os ee CTeHKN, n3MepeHHOe B cooTBeTCcTBMU € IEC 60243-2. npeBbiwano 100 kB. Cnoli nonMatunneHa, no
KpaihHei mepe TONAWWNHOK 4 MM, 0ObIYHO YA0BNETBOPSET 3TOMY TpeboBaHUIO.

b) He 3apbiTbllii B 3emnto EFCs gosmkeH 6GbITb HaAeXHO 3a3eM/ieH Uau 3aneyaTaH C NpUMeEHeHUeM
BO3/YyXOHENpPoHNLaemMoro cocTtasa.

c) Bce ocTanbHble npoBoasAwme Yyactn Tpy6 Uan KpenexHol apMaTtypbl JO/KHbI ObITb 3a3eM/1EHbI.

d) CneayeT perynsipHo NpoBepsiTb 3a3eM/ieHe BCEX MPOBOAALMNX N PpacCenBalLWNX YacTel.

e) He norpyxeHHble B 3eMJ/10 MOJ/IHOCTbIO U30AUpPYlOLWME MACTMAcCoOBble cekuuu Tpybbl [O/MKHbI
6bITb Kak MOXHO 60/1ee KOPOTKUMMU.

f) CkopocTb noToKa TonavMBa A0J/XHA GbITb OFpaHMYeHa A0 3HavyeHust < 2.8 m/c.

NMpumeyaHne — Bo3MoxHOe B GyaylieM BBefeHWe GUOKOMMOHEHTOB MOXeT W3MEHUTb 3N1eKTPU3yeMocTb
TON/MB.

0) 3asemneHue Gonbliel YacTu Kaxaol TpyGbl MOrpyXXeHWem B 3eMJ/1l0 3HAYUTE/IbHO CNOCO6CTBY-
eT 6e3onacHoi akcnayatauymn cuctembl. CnegoBaTesibHO, Npu 1060 nocnegyoweii peBN3Mn UM peMoHTe
XWAKOCTb He cnepyeT fonyckatb B TPy6y A0 TEX MOP. NoKa BCE CEKLUMN, KOTOPbIE A0/MKHbI GblTb 3aKONaHbl, He
6yAyT NOMIHOCTbLIO MOKPbLIThI 3eMeii.

h) O6opyaoBaHune, Takoe Kak UIbTPbl TOHKOM OYMCTKU, KOTOPblE MOTYT CNOCO6CTBOBATb UHTEHCUB-
HOMY 3apsi)XeHW0 TOMJnBa, AO0J/IKHO MCNO/b30BaTbCA TOMIBKO C TWaTe/lbHbIM COGMOAEeHMEM Heo6GXoA4NMbIX
npu aTomMm Mep 6e30MacHoOCTU.

i) Mpn onepauun 3arpysku B MecTe NOACOEANHEHNS LWAHTa rPy30BMKa JOJ/KEH MPUMEHATLCA KnanaH
ob6ecneyeHuns 6es3onacHocTu. MpeAanoOYTUTENBHO NMPUMEHEHWE CUCTEMbI COEAMHEHMNs, KOTopas He rno3BonseTt
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BO34yXy MocTynatb B CUCTEMY M CMeWMUBaTbCS C napamu Tonausa. [na 3aToro npexpge, 4eM pasbefuHUTb
wnaHr n Tpyby, criefyeT 3akpbiTb KnanaH.

j) KonnuecTtBo Tpy6 1 coeAnHeHUl i B BbIrPpebHbIX fiMax, rAe MOryT ckannvMBaTbCs ropiooune napsbl,
[O0/IKHO 6bITb MUHUMAbHbBIM.

k) Mioan ponxHbl nsberatb KacaHWs BHELWHNX NOBEPXHOCTeN Tpy6, rae MoryT npucyTcTBOBaTb ropto-
yne napbl.

1) NMpu cucTteMHOM OGCNyXMBaHUM crlefyeT UCKIYaTh pasmelieHne BblCOKO3apsiKeHHbIX TPy6 BO
B3pbIBOOMACHO cpepe.

2) NnactmaccoBblie TPyb6bl C paccenBaloWUMN C/IOAMU.

a) PacceuBatowme cnomn JOKHbI O6bITb 3a3eM/IeHbl. 3a3eM/IeHHbI paccenBaloWmMii C/I0N UcknovaeT
BHYTPEHHMEe paspsAfbl K 3KpaHUpPYyeT BHELWHMNe NPOBOAHUKN OT 3apsXeHUA Mo MHAYKLUN.

b) 3azemneHne MoxeT 6bITb 4OCTUTHYTO NOAXOASLWMM PACMO/IOXEHNEM paccenBaloLnX BHYTPEHHNX
C/I0€B U UX COEANHEHNEM C BHELWHMMUN TOYKaAMU 3a3eMJIeHUS.

c) 3a3eMsieHne BCex NPOBOASALMX N paccenBaroWnX 06 beKTOB AO/KHO PeryaspHO NpoBepATbCS.

d) O6opyanoBaHue, Takoe Kak (OUIbTPbl TOHKOM OYUCTKU, KOTOPble MOTYT CMNOCOGCTBOBAaTb UHTEHCUB-
HOMY 3apsXeHut TOMAMBa, AO/DKHO MCMNOMb30BaTbCA TOMIbLKO C TWaTe/lbHbIM CO6/I0AeHNEM HEO6XOoAUMBIX
npu aTomMm mep 6e30MacHOCTU.

e) Mpu cncteMHOM ob6CcNyXuBaHUU crnefyeT MUCKAOYaTb pasmelleHne BbICOKO3apsiKeHHbIX Tpy6 BO
B3pbIBOOMNAacHOW cpege. PaccenBatouwme caou AO/KHbI ObITb 3a3eM/ieHbl npexae, yem Tpyba byaeT BBegeHa
BO B3PbIBOOMNACHYO cpefy, U 3a3eM/ieHne fO/IKHO COXPaHATLCS A0 Tex nop, noka cr/ioi He 6yaeT cTauMoHapHO
3a3eMJ/ieH yepes WTATHY cUcTemy.

f) Moan AoMkHbI n3beraTb KacaHUsi BHELWHMX NoBepxHocTeli Tpy6, rae MoryT npucyTcTBOBaTb ropio-
yne napbl.

7.8.3.3 PacnpepgenieHne TonavMBa K NOTpebUTENbCKUM TPAHCMNOPTHBLIM cpefcTBam

Cnepyet cobniogath cnegyouime Mepbl 6€30MacHOCTU.

a) Hacoc gomkeH 6bITb 3a3eM/ieH Haanexalumm o6pasom.

b) MpoBoaswWwas nan Ao/MHKHbIM 06pa3om paspaboTaHHas 3/IeKTPUYHECKN coefMHeHHas nepemblkatowasn
cbopka wWwnaHroe (cMm. 7.7.3.2) fO/KHaA MCNOMb30BaTbCA ANA COeAMHEHUSA pa3faTOYHOro KpaHa C HacoCOM.
ConpoTuB/ieHNe 3a3eM/IeHNs pa3faToOYHOro KpaHa NocpeACcTBOM WaHra He A0/HKHO npeBbiwate 1 MOM ansa
NpoBOAAWMX WAaHros 1 100 Om AN 371eKTPUYeckn nepembikarowmx WwnaHros. Noapo6Hble Tpe6oBaHMA MO-
ryT 6bITb HageHbl B EN 1360.

c) UTo6bl 06ecneynTb 3a3emMsieHne TPAHCMOPTHbIX CPeACTB Yepes MX LWNHbI, CONPOTUB/IEHNE YTEUYKN Ha
3eM/110 C NOBEPXHOCTel nepefHUX NaowWafoK, U3MepeHHOe NPU OTHOCUTE/IbHOI BAAXHOCTW BO3Ayxa MeHee
50 %. He fO/MKHO npesblwaTts 100 MOMm.

d) PacceuBatolas NoBepxHOCTb NepefHeil Naowaakyu BOKPYr Hacoca A0JIXHa O6biTb 4OCTATOYHO 60b-
Woli. 4To6bl rapaHTMpoBaTb, YTO Y BCEX YeTblpeX LWH 4YacTHOro aBTomMo6unsA 6yaeT KOHTaKT C Heli BO BCex
NOIOXEHUNSAX 3anpaBKu.

e) PykosiTka 3anpaBOYHOro kpaHa fjo/hkHa 6bITb U3 NPOBOASALLETO MU paccenBaloLero marepmana, 4To-
6bl rapaHTMpoBaTb, YUTO BO BpeMsi BCEro npouecca gosanpaBku obecneynBaeTcs 3a3em/ieHne 4yenoseka, Npo-
BOASLEro go3anpasky.

MpumevyaHune — YTo6bl NCKAOUYNTL LLIOKOBOE BO3[eCTBME CTATUYECKOro 3NeKTpuyecTsa, NpeanoyuTUTe bHbI
pacceuBatolme marepuarb.

0 Ecnun ecTb OTKpbITOE A/19 3aMKa YCTPONCTBO Ha HOCKKe 3anpaBOYHOro KpaHa, TO OHO AOJ/IKHO OTBevaTb
NI0B6bIM MeCTHbIM TpeboBaHMAM, KOTOPble MOTYT NPeAbABNAATLECA A/19 BO3MOXHOCTWN OCYyLeCTB/IEHNSA aBTOMa-
TNYECKOro OTK/TIOYEHUS.

A) O6bIYHO AN TPAHCMOPTHbIX CPeACTB COMPOTUB/IEHNE MeXAy CTaHA4apTHbIM HOCUMKOM 3anpaBOYHO-
ro KpaHa, BCTaBJ/IEHHOIO B 3anpaB/iieMyt0 FOpP/IOBUHY, U MeTas/InYecKoi NiacTUHON, Ha KOTOPOW HaxoguTcs
wurHa (No oyepeamn ANA KaxXA0NR N3 WIKH), KOTAa OCTaNlbHble WWHbI HAXOAATCA Ha U30/TNPYIOLWNX NNacTUHaxX, He
[O/DKHO npeBbiwaTtb 10 FOM. [na WWH. KOTOPble MOTYT UCMOJ/Ib30BaTbCA B ONacHbIX 30HaxX, Takoe COMpoTUB-
neHne He JO/KHO npeBbiwate 1 MOM. Moapo6Hble Tpe6oBaHUA MOryT 6bITb HalifeHbl B ISO 16392 n ASTM
F1971.

h) Aun3aliH TpaHCNOPTHOro cpeAcTBa AO0J/KEeH rapaHTMpoBaTb, YTO OMNacHble YPOBHW 3apsafoB He Hako-
NATCA Ha NJacTMacCOBbIX CUCTEMHbIX 3anpaBOYHbIX KOMMNOHEHTaxX Ha TPaHCMNOPTHOM CPOACTBE W YTO MeTan-
NnyecKne CUCTeMHble 3arnpaBoyHble KOMNOHEHTbl Ha TPAHCMOPTHOM Cpe/CcTBe [0/IXHbIM 06pa3omM coefuHe-
Hbl NepeMblykamu ¢ waccu. NoapobHble TpeboBaHMA MOTYT 6bITb HageHbl B SAE J1 645.
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3T Mepbl 3aWUThl FAPaAHTUPYIOT 3a3eMJIEHUE:

a) HocuKa 3anpaBOYHOrO0 KpaHa HenoCpeACTBEHHO Yepe3 MPOBOASLLYI0 WM PacCenBalollyo COOpKY
WTaHroB;

b) UefoBeKa, YAEePXNBAOLWEro ero 6e3 NPUMeHEHNs N30/IMPYIOLLUX NEPUATOK;

C) Waccu TPaHCMOPTHOIO CPpeACcTBa BO BPEMsi 3anpaBKu Yepe3 KOHTAaKT C HOCMKOM 3anpaBoyYHOro KpaHa
N Yyepes LWNHbI;

d) npoBoAALME KOMMOHEHTLI 3aNPaBOYHON CMCTEMbI TPAHCMOPTHOIO CPEACTBA Yepe3 COoefuHEeHUs ne-
peMblUKaMu C LWAaCCu TPAHCMOPTHOIO CPeACTBa.

OnbIT yKa3biBaeT, YTO 3a3eMJIeHUs Yepes3 HOCKK U LWNHbI A0CTaTO4YHO, YTO6bl 06ecneyYnTb yTeUuKy OTHO-
CUTeNbHO He6OMbLIOro 3apsifa, KOTopblli Npon3BeeH BO BPeMs 3anpasBKu.

MpumeyaHne — MpnunHoii 6ONLLUIMHCTBA NOXAPOB NPU fo3anpaBke GbiN0 3apsxeHne YenoBeka.

7.8.4 MO6UNbHOE NI BPEMEHHOE NMOrpy304YHO-pa3rpysoyHoe obopyaoBaHne 415 XNOKOCTU

Oco60e BHMMaHUe A0/1XHO 6bITb YAeneHO NPUMMEHEHUIO BPEMEHHOTo 060pyA0BaHMsA, B COCTaB KOTOPO-
ro BXogAaT hunbTpbl MW ApYyrue y3/bl, OrpaHMYnBaloLLme ero COBMeECTUMOCTb C ApPYrMMu cuctemamu. Mpumep
3TOro — nopTaTMBHbIA pacxofoMep, CHabXeHHbIi dnIbTpamMun TOHKOW OYUCTKW, NpefHasHa4YeHHbIMU 3alu-
TUTb €ro YyBCTBUTE/NbHbIE Yy3/bl. 1PN NONb30BaHMN TakKMm o60pyAOBaHUEM AO0/MKHbl ObiTb NPeayCMOTPEHbI
Mepbl, rapaHTuMpylolime, YTO Takoe BpeMeHHO npumMeHsieMoe 060pyAoBaHue cornacyeTcs ¢ ApPyrMMm nopTa-
TUBHbIM O060pPYyAOBaHMEM U eMKOCTAMU, nognexawmmn 3arpyske (cm. 7.5), n oTBeyaeT BCEM HOPMAaTMBHbIM
TpeboBaHUAM NO 3a3emneHnto (cm. 13).

7.9 MNponsBoACTBEHHble NpoLecchbl (CMewWwnBaHue, KpucTannnsayma u CMecuTenmn)

7.9.1 O6wme NOMOXeEHUNSA

Mpon3BoACTBEHHbIE NPOLLECCHI, CBA3aHHblIE C O6paleHNeM C XUAKOCTAMU UNU CYCNEeH3UaAMU (CMeLlun-
BaHWe. NepemMellnBaHne Uan Kpuctanansaumsa) MoryT 6bITb CBSAI3aHbl C PUCKOM 3aXWraHus OT cTaTUyeckoro
anekTpuyecTBa. Korga aTu npoueccbl CBA3aHbl C 06palleHneM C XUAKOCTAMU C HU3KOW WX MHorga gaxe co
cpegHel NpoBOANUMOCTLIO, 3apsig COXPaHAeTCsa B CN/IOWHOM XNAKOW ha3e, Ha B3BELIEHHbIX B HEW XUAKOW nnun
TBEpAOW dhase, NIM Ha U30/IMPOBaHHbIX MeTasiInyeckmx npeagmeTax. Npu HannuMmM BocnaameHAeMol cmecu
napos C BO3AYyXOM, TymMaHa Wan NeHbl, 4UTOObI n3bexarb 3axXuraHusa, caegyeT cob6/I0CTU peKoOMeHaaunm, yka-
3aHHble B 7.9.2—7.9.6.

Hanb6onee cuNbHO 3apsXarlTCA XUAKOCTU, COCTOALWME U3 ABYX HeCMellnBarwLwWwmxca das. uin Xnako-
CTM C B3BELWEHHbIMM B HUX TBepAbIMM 4dacTuuamu. Kak cnepcrtBune TpebyeTcs cokpawaTb CKOPOCTb TakuMX
AByx(a3HbIX NOTOKOB. Takoe Xe CHUMXEeHMe CKOPOCTM NoToka TpebyeTcs npu obpaweHnmn ¢ XuUaKocTamu, co-
nepxawummy npumecu, Hanpumep nNpu cogepxaHun cBoboaHoi Boabl 6onee 0.5 % no o6bemy wunm Apyroin
HecMelwnBaKLWeRncsa XNAKOCTU AN MPU COAepXaHUn B cycneH3nn 6onee 10 mr/n TBepAbiX YacTul,.

7.9.2 3azemneHune

Bce meTannunyeckme 4yactm o60pyAoBaHUA [O/DKHbl ObiTb COEAMHEHbl NepeMblYKaMWn U 3a3eMJIeHbl,
cm. 13.

Cnepyet rapaHTUpoBaTh, UTOGbl NepcoHarsl, CBA3aHHbIN C 06palleHUEM CXUAKOCTSMU, He noaBeprasics
PUCKY 3aXUraHusa n 6e1amn 6ol cobnoaeHbl Tpeb6oBaHMA 6e30nNacHOCTU, NpeayCcMOTpeHHble B 11.

7.9.3 CmewmnBaHne B NOoTOoKe

B aTOM npouecce cmewBaHne NPONCXoauT B Tpybe, B KOTOPYIO B COOTBETCTBUM C HOPMATUBHbLIM npej-
nncaHvemM 3akayuBalTCA pas/inyHble cocTaBnswuwme. Ana napoB NO3TOMY HET HMKAKOro NMpocCTpaHcTBa, B
KOTOpoM Morna 6bl o6pa3oBaTbCs B3pblBOOMAacHasi CMeCb, WU. c/ie40oBaTeNlbHO, B Npouecce CMewnBaHUsa HeT
HNKaKOr0 puUCKa 3aXXUraHus.

UTo6bl M36exXaTb ONAaCHOCTU 3aXuUraHus B pe3epByape, HarnoJIHAEMOM CMecCbto, 3apshKeHHOW B npouec-
ce cCMeWwnBaHMA UNn B Npolecce 3arpyskn B pesepByap, A0/DKHbl 6biTb COGMIOAEHbI PEKOMeHAaLMN, yKkasaH-
Hble B 7.3.

7.9.4 CmewmnBaHne B cocyaax unun pesepsyapax

CMelwBaHNe COBMECTUMMbIX XUAKOCTel, CMocoOHbIX 06pas3oBaTb OAHOPOAHYI a3y, He C/IMWKOM
onacHo npwv nt060M NPOBOAUMOCTM NPU YCNOBUMK, 4YTO COGAOAEHbI Mepbl 6e30MacHOCTM Npu obpaleHun ¢
XNAKOCTbI (CM. 7.3).

Ecnn B cocTaB cMecu BXOAAT AMcCNeprnpoBaHHas XUAKOCTb UM TBepAble 4acTuubl, UIHTEHCUBHOCTb
aneKkTpM3auun cucteMbl Morsa 6bl CHMKATbCA MPU YyBeIMYEeHU NPOBOANMOCTIN MOObIX XUAKOCTEN C HU3KOM
NPOBOAMMOCTbIO. OTO MOXHO o6ecnevynTb NyTEM MPUMEHEHUS pacTBOpUTENs c 60/blieil NPOBOAMMOCTbIO
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MM NyTeM BBEAEHUA aHTUCTaTUUYECKMX Npucagok (CM. 7.2.4) npu ycnoBumn, 4To NoA006HbIE Mepbl COBMECTUMbI
C NPUMEHEHMEM CMECU MO NPeayCMOTPEHHOMY Ha3HauYeHUIo.

UTo KacaeTcs cMeceil TONIbKO XNAKMX dha3. TO06bIYHO OCTATOYHO YBENMYNTL MPOBOAMMOCTb TaKoli cMecu
[,0 YPOBHS rpaHuubl Anana3doHa 3Ha4YeHUn NpoBOAALWMNX XNAKOCTen. Ecnn aTo MHOrogasHas cMecb, TO MOXET
notpe6oBaTbCsl yBe/IM4eHNe NPoOBOAMMOCTU Takoli cmecun 6onee yem o 100 nCm/M (06bIYHO AOCTATOYHO A0
1000 nCM/M. HO He Bcerga), Takke MPUXOAMTCA OrPaHNUYUTb MOLHOCTb 3/1EKTPONUTAHMSA Mewanku (Hanpwu-
mep. no BS 5958 gnAa cycneH3unii ¢ npoBogmmocTbio 1000 nCm/mM pekoMeHAyeTCcs MaKcuMasibHas MOWHOCTb
£o 0,37 kBT/m3).

MpumeuyaHne — [POBOANMOCTb CNJ/IOWHOW hasbl MMOKET OblTb 3HAUMTENIbHO CHWXeHa abcop6uneil NoHOB
TBEPAO hasoii.

Ecnun cmecutenb hyTepoBaH M30NMPYIOLWNM NOKPbITUEM (CTEK/IOM, CTEK/TI03Mabio, KepaMukoi nam no-
NIMMEepPHbIM MaTepuasiom), To yTeyke 3apsafoB MOXeT cnoco6CcTBOBaTb NOMeLLeHHAsA y iHA CMecuTens 3asem-
NeHHas MeTannuyeckas nsaacTuHa nam nonoca. Bo3MoXHO, 4TO NpU He3HAYUTE/IbHOW TOJILMHE U30AUpPYIO-
Lero NoKpbITUS B 3TOM He BO3HWKHET He06X0AMMOCTUN, ec/in 3HaYeHue NoTeHuMasna NoKpbITUA He gocTuraet
onacHOro 3HayeHus. NoTeHLmMasn, CNOCO6HbIN NPUBECTU K BO3HUKHOBEHWUIO CKO/Mb3SLLEr0 MCKPOBOro paspsja n
K NPO6OI0 M30MPYIOLLEro NOKPbITUA, BO3MOXEH TO/IbKO MPY CUIbHOWM 3aneKTpusaunu npy obpateHnumn ¢ xua-
KOCTbIO C HA3KOW NPOBOAUMOCTbIO UM C MHOToasHbIMU cMmecsiMn (cM. B.1.4).

N3mepeHne n oT60p Npob6 crnepyeT BbINOMHATL B COOTBETCTBUM C peKOMeHAaunsaMun, AaHHbIMU B 7.6.
Mopagok o6palleHnsa ¢ XMAKOCTAMK, cogepxalumn TBepable ANCNeprupoBaHHbie YacTulbl, 3aBUCUT OT CO6-
CTBEHHbIX CBOCTB CMECU, N HUKaKNX 06X peKkoMeHAauunii He cyulecTByerT.

Kak anbTepHaTvBa yBe/IMYEHWUIO MPOBOAMMOCTM XWUAKOCTEN NpuUMeHseTcs MHepTu3aunmsa cBO6GOAHOro
npocTpaHcTBa CMecuTens B COOTBETCTBUM C peKoMeHgaunsamu B 8.4. MNpun aTOM orpaHuyeHne MOLWHOCTA Nu-
TaHWA Melwarsnku He TpebyeTcs.

7.9.5 CTpyiliHOe cMewnBaHmne

CTpyiiHOe cMmellBaHMe NPOBOAAWMX XNAKOCTEN He NpeAcTaB/isieT ONacHOCTY NPU YC/I0BUK, YTO CTPYS He
BO3MYyLLaeT NOBEPXHOCTb XUAKOCTN U YTO XMAKOCTb U BCe MeTa/l/inyeckme 4acTu o60opyAoBaHNs 3a3eMIEHbI.

Ecnn npoBoAMMOCTb XUAKOCTU HU3Kas, TO ANA ee YBe/IMYEeHUS MOXHO BBECTU aHTUCTaTUYEeCKyl npwu-
cagky (SDA. cm. 7.2.4) npu ycnoBuu, 4TO 3TO COBMECTUMO C Lie/IeBbIM MCNO/1b30BaHNEM CMeCH.

Kak anbTepHaTvBa yBe/IMYEHUIO MPOBOAMMOCTM XUAKOCTEN npuMeHsieTca MHepTusauus cBO6OAHOro
npocTpaHcTBa cmecutens. NpumeHeHne hnermaTusnpyrowmx areHToB J0/HKHO NPOBOAUTLCS B COOTBETCTBUNU
C pekomeHgaunamun B 8.4.

Ecnn npoBOAUMOCTb XUAKOCTU HU3KAA U HA NPUMEHEHME aHTUCTaTMYeCKOW Npucaakn, HN nHepTusaumns
HEBO3MOXHbI, TO CTeNeHb pucka byaeT 3aBMceTb OT 06CTOATENLCTB. MPU 3TOM MOXEeT BO3HUKHYTb Heo6xoau-
MOCTb 06paTUTLCSA 3a KOHCY/bTauuein K cneynanuctam, 4Tobbl onpeaenuTb Mepbl N0 OFPaHNYEeHUI0 NOTeHL K-
ana NnoBepXHOCTU XUAKOCTU B pe3sepByape. Mpn 3TOM yunuTbIBalOTCA crieaytoune dakrTopbl:

a) paccTosiHue Mexay MOBEPXHOCTbIO XWAKOCTW, BO3MyllaeMoli cTpyeli ¢ Hanbonblueid NNOTHOCTbIO
3apsf0B, M CONNXALWUMUCA C Heli BbICTyNalWUMN yyacTkaMun MOBEPXHOCTU pe3epByapa, Tak Kak B 3TuX
npomMexyTKax BO3HUKaeT HanGobllas HaNnPsXXeHHOCTb 3/1eKTPOCTaTUUYECKOro Mo B NapoBO3AYLHOW cMmecu;

b) NpUCyTCTBUE OTAENbHOW (hasbl (06bIYHO C/N0sI BOAbI) Y AiHA pe3epByapa:

C) NpoucxoAuT NN CMelmnBaHne B NpoLecce HanosiHeHUs pesepByapa;

d) Bpem#, npoweglee nocse 3aBeplieHna onepaynm 3anosIHEHUS.

N3mepeHus n ot6op Nnpob cnepyeT BbINOMHATE B COOTBETCTBUM C peKOMeHAaunAaAMn, AaHHbIMU B 7.6.

7.9.6 BbICOKOCKOPOCTHOE CMellnBaHune

BbICOKOCKOPOCTHOMY CMeLUUBaHMNIO, Hanpumep, Npu nNoayyYeHnmn amynbcuii conytcTsyeTt 6osee cunbHoe
3apsixXeHune, 4eM Npu Apyrux npoueccax nepemelwnBaHuns. CnegyeT obpalaTbCs K 3KkcnepTtaMm 3a COBETOM MO
MepaM NpefoCTOPOXHOCTU, AONOMHAWNM NpeanoXeHHble B 7.9.4. 3TN JONONHUTE IbHbIE Mepbl NPeAoCcTo-
POXHOCTN Heob6xoAMMbl AN o6ecrneyeHns 6e30MacHOCTU NpU NpoLeccax BbICOKOCKOPOCTHOrO CMellBaHuUs
HecMeLlNBaloWNXCS XNAKOCTENR.

7.10 PacnblneHue XUAKOCTEN 1M 3a4uncTKa pesepByapa

7.10.1 O6WMe NoMoXeHns

Korpa npu 3a4yncTke CTpys coyAapsieTcs cO CTEHKOW pesepByapa WM ¢ KakMuM-1m60 BbICTYNom B pesep-
Byape, obpasyeTca TymMaH U3 Menbyalillnx 3apsXeHHbIX Kanenb. W3-3a Typ6yneHTHOCTU, co3haBaemMoi npun
CTPYHOW 3a4ncTKe, Ha3/1EKTPU30BaAHHbIN TyMaH O06bIYHO pPaBHOMEPHO pacnpocTpaHseTcs BO BCEM o6beme
pesepByapa.
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O6pa3oBaHNI0 Ha3/IeKTPM30BAHHOIO TymaHa CONyTCTBYeT MOsAB/IeHWEe 3/1eKTPOCTaTu4yeckoro nosns c
MaKcuMasibHbIM 3HavYeHWeM noTeHuMana B LeHTPasbHOl YacTu pesepByapa. MakcumasbHOe 3HayeHue no-
TeHunana 3aBUCUT MaBHbIM 06pa3omM OT pa3mMepoB pe3epByapa M OT 06 beMHOI NJIOTHOCTU 3apAA0B TyMaHa.
O6bemMHass NJOTHOCTb 3apsAf0B 3aBUCUMT OT MPUPOAbLI XUAKOCTU, NMPUMEHAEMON A8 3a4MCTKU pe3epByapa
(Hanpumep, Boda NN HePTb, MOlOLWMe CpeacTBa), TNa 060pyA0BaHUA N PeXMUMa 3a4UCTKN (JaBneHune Xuna-
KOCTW. NPOMyCKHass CNOCO6GHOCTb, AamMeTp BbIXOAHOIO OTBEPCTUA).

[lononHWTeNbHass ONacHOCTb BOCMN/IAMEHEHUA MOXeT MPOABAATbCA M3-3a BO3HWKHOBEHUS KUCTEBbIX
pa3psafoB Ha 3a3eMJ/ieHHble NPOBOAsLIME KOHCTPYKUUK, BbICTyNalline BO BHYTpeHHee NPOCTPAaHCTBO pesep-
Byapa. Ecnn noteHuwan B pe3epByape npeBbllwaeT NpnbansntesnibHO 58 KB. knctesBble paspsfbl CNOCOGHbI
3aXe4yb B3PbIBOOMNACHYI CMeCb MapoB yrneBoAopOAO0B C BO3AYXOM, XOTS TakuMe BbICOKME NOTeHuMasnbl pegko
BO3MOXHbl BO BPEMS OUYMUCTKWN pe3epByapa.

Ecnun 6bl B pe3epByape NpucyTCTBOBaIN U30/IMPOBaHHble MPOBOAHUKN, TO NCKPOBble paspsafbl, 3axura-
lolMe B3pPbIBOONACHYIO CMeCbh, MOI/IN 6bl BO3HMKATb MPY HAMHOTO 60/s1ee HU3KNX NoTeHumanax. Kak npasuno,
ONA 3aKNraHMsa cMecu napoB YIr/1eBO40POAO0B C BO34YyXOM A0CTaTO4YHbI NOTeHUManbl B AnanasoHe oT 5 kB fo
20 kB. /x 3HayeHVA B faHHOM AnanasoHe 3aBUCAT OT pasMepoB (3/1eKTPUYECKOW eMKOCTU) MPOBOAHUKOB U
BE/INYNHBbI PaspsAfHbIX MPOMEXYTKOB. VI301MpoOBaHHbIe MPOBOAHNKN HEN36eXHO 06pa3ytoTcs, Korga 3aymncrka
npoun3BOANTCA CTpyeli XMUAKOCTW, NnogaBaeMoli yCTPOMCTBOM C BbICOKOVM MPOMYCKHOWM cnocob6HocTbio. CTpys
ApOo6UTCA Ha OTAeNbHble YY4acTKM 3HAYMTeNIbHOro o6bema (CAIM3HAKK), KOTOpble 3apsXalTca No UHAYKUUN B
a/qlekTpocTaTMyeckom nosie B o6beme pesepByapa NpumepHo A0 15 kB n npu c6anxeHnn ¢ 3azeMNeHHbIMU
NOBEPXHOCTAMMU CTAHOBATCA UCTOYHMKAMU BO3HUKHOBEHUS MCKPOBbIX paspsafos. M03ToOMy pekoMeHAyeTcs B
MaKCUMasibHO BO3MOXHOW CTeneHun nsberatb NPUMEHEHUA YyCTPONCTB, KOTOpble CNOCO6CTBYIOT hopmmpoBa-
HUIO 60NbLWNX U30NMPOBAHHbLIX CAM3HAKOB Npu pacnage cTpyn. Cnegyet Takxe no3aboTUTbCA O TOM. YTOObI
XUAKOCTb He cobupanacb, a cvBanacb M3 NasoB UM cneunduyHbixX gedeKTUBHbIX Y4acTKOB Mof Kpblluen
pesepsyapa.

Mocne npoBefeHUs 3a4NCTKM Nocrsiegytouime onepaumn (Hanpumep, NHCNeKTUpoBaHue, 3MepeHue, OT-
60p Npo6) AO0MKHbI BbITb OT/IOXKEHbI A0 TEX NOpP, NokKa NO/IHOCTbIO He OCsAEeT 3apsHKeHHbI TymaH. B 60nbLlinx
pesepByapax A/18 3TOro MoxeT noTpe6oBaTbCA HECKO/IbKO YacOoB.

7.10.2 3auncTka pesepByapa CTPysasMU BOAblI NOA HU3KUM WIN CPOAHWUM AaBrieHnemM (NpUMepHO
no 12 6ap)

B 1969 r. Ha 60pTy TPeX rMraHTCKMX TaHKEPOB NPOU3OLLIN B3PbIBbl MPU 3a4NCTKE pe3epByapoB CTPysAMU
BoAbl. MocnegoBaBLlINe NCCNed0BaHMA Nokasasn, YTO MakCuMasibHbIi NOTeHUMan B pe3epByape nponopuu-
OHaneH 06beMHOl NIOTHOCTU 3apAf0B TyMaHa U K KBagpaTy XapakTepucTmyeckoro finHeliHoro pasmepa pe-
3epByapa (wnu, gpyrumu ciosamu, nponopunoHaneH V2/3. rae V — o6beM pesepByapa). 9TO 03HayaeT, YTo
OMNacHOCTb 3aXuraHusa Bo3pacTaeT C yBe/iMvyeHnem obbema pesepByapa.

TexHMYecKMe OTyeTbl Nnokasajnv, YTO 3ayncTKa pe3epByapa 06beMoM MeHblwe 100 m3 npepacrtasnseT
O4YeHb HU3KUIT YpOBEHb OMacHOCTU, HO 3a4yuncTka pesepByapa o6bemom 10000 M3 unn 6onee onacHa. Mopo-
roBblii 06bEM Haxo4UTCA Mexay aTuMu npegenamu. bosee TouHan oueHKa MOXeT ObiTb AaHa TONbKO, eCnun
BCe YC/I0BUSA U3BECTHbI. 3a4nCTKa pe3epByapoB Ha TaHKepax C MOJIHOW rpy3onofbeMHOCTb0 50000 T (dwt) n
60nee AO/KHA NPOU3BOANTBLCA TO/ILKO B MHEPTHOW cpefe. 3To TpeboBaHue peructpa MexayHapoaHoin Mop-
ckoli OpraHmnsaumsa (IMO). leTanbHble MHCTPYKUUM AaHbl B MexAyHapoAHOM PyKOBOACTBE NO 6e30MacHOCTH
ONA HePTAHbLIX TaHKEPOB N TepMmuHanosB (ISGOTT).

7.10.3 3auncTka pe3epByapa XUAKOCTAMMN C HU3KO NPOBOAUMOCTbIO

Xunpkoctn ¢ HM3KOM NPOBOAMMOCTBIO, HaNpuUMep yrnesoAo0poOAbl, BO BPeMS pacnbl/ieHUsa 3apsXarTcs
MeHblle BO/bl, MOTOMY YTO KOHLEHTpaunsa UCCoLNMPOBaHHbIX MOHOB B HUX MaJsa. PacnbliieHne pacTtsopute-
neli ¢ HA3KOW NPOBOAMMOCTbIO, K&K MOXHO MnosiaraTb, 661710 661 6€30NacHO B Bbille PAaCCMOTPEHHbIX CayYasnx.
OpfHako pacTBOpuUTenun, NpUMeHsemMble NpU 3a4NCTKe, He JO/DKHbl COAepXaTb HU BOAbl, HN TBepAbIX YacTul,
KOTOpble MOryT cTaTb BTOPOW ha3oii B XuAKocTu. Mo 3Toi NpuynMHe pacTBOpuUTeNUn, NPUMeHsieMble Npu 3a-
YNCTKe, He AO0/IKHblI MPUMEHSATLCA MOBTOPHO, €CNN COAepXaHNe NHOPOAHbIX BK/OYEHU He OKaXeTcs MeHee
0.5 %.

B npouecce 3a4nCTKN XUAKOCTb Al0/1XHA yAansATbCa 13 pe3epByapa, YTOObl UCKIIOYNTL HaKoMnaeHne B
Hel 3apsaga.

7.10.4 3aumcTka po3opByapa CTpysasmMu BOAbl WAM pacTBOpuUTenein NoA BbICOKUM fAaB/ieHUEM
(cBblwe 12 6ap)

B XMunyeckoli NPOMbILWMIEHHOCTN €MKOCTU U annapaTbl MeHbLIMX pa3MepoB (Hanpumep, cMecuTesnn)
4acToO OYMLLAKTCA C MPUMEHEHMEM pacnblnTeneii BbICOKOro AaBneHus, o 500 6ap. MNpeanonaraetcs, 4To
3TN pacnbIIMTeNI MOTYT Npu 3a4ncTke obecneynBaTb OYeHb BbICOKME 3HAYeHUSA 06bEMHOI NJI0THOCTM 3aps-
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[0B 1 NOTeHUWanoB B pe3epByape. dKCNepMMeHTa/lbHble AaHHble, OHAKO, NoKasasun, YTO PUCK 3aXnUraHus B
pesepByapax CO B3pbIBOOMAaCHOI yrneBoA0poA0BO3AYLLIHONW cpefoil ABnsieTcA 4ONYCTUMbIM NPU CAeayroLWwmnx
obcToATeNnbCcTBax:

a) PacnbinieHne Bogbl

1) UunuHagpuyeckas meTannmyeckas eMKOCTb AuaMeTpom 40 3 M u”
2) PacnblnnTens, AeicTBYOWMA Npy MakcMMmasnibHOM gaBneHun Ao 500 6ap ¢ MakcMmasbHbIM pac-
X0[0M XuakocTtun go 5 n/c.
b) PacnbinieHne XunaKkocTeli ¢ HA3KOW NPOBOAUMOCTbIO
1) Unnuugpuyeckas meTanaimyeckas eMKocTb 06bemMom o 5 M3 n
2) Pacnblnutenb, AeicTBYOWNA NpM MakCMmMalibHOM gaBsieHnn o 50 6ap ¢ MakCumasbHbIM pacxo-
[AoM xuakocTtu go 1 nlc.

YT06bI NCKAIOUYNTL HaKoM/IeHNe 3apsaja, MotoLwme XNUAKOCTN He AO/IKHbI cogepxaTb 6onbwe 0.5 % nHo-
POAHBIX BK/IOYEHW (MHOPOAHOWM XUAKOCTU UM YacTul), KOTOPble MOXHO cYMTaTb BTOPOW dha3oii, Cnoco6HOM
pasfenatbca B npouecce 3a4ncTkn. Kpome Toro, Bce NpoBOAsALLME YACTU AO/MKHbI OblTb 3a3eMJ1EHbI.

Be3onacHocTb paboTbl KOHTPO/MPYeETCHA TOMbLKO B Npefesiax cob6/104eHUsA BbileyNOMAHYTbIX YC0BUN,
HO 3TO He O3HauyaeT, YTO NpeBblWEHNE YyKa3aHHbIX NapaMeTpoB 06si3aTesIbHO NPUBEAET K ONACHOW cuTyaumn.
B Takmx cny4yasx TpebyeTcsa coBeT crneuunanucTa.

[Ansa emKocTel ¢ U30NNpyOLWMMM CTEHKaAMW Npeden gnanasoHa KOHTPOAS YyCNOBWIi He YCTaHOB/IEH, HO B
No60oM cnyyae OH HAMHOFO yXe Auana3oHa, yCTaHOB/IEHHOrO ANA MeTas/l/IMYecKNX eMKocTen. To NoTomy, 4To
[axe B MasiblX EMKOCTAX CO CTEHKaMU U3 NOIMMEPHbIX MaTepuanos, Kak M3BeCTHO, MOTyT 06pa3oBbIBaTbCA /y-
XWLbI BbICOKO3apshXKeHHbIX MPOBOAALLMNX XNAKOCTEN, C KOTOPbIX MOTYT BO3HMKaTb 3aXurarume NCKpoBble pas-
pAabl HAa 3a3eM/ieHHble geTanu. AflbTepHaTUBHOE NMPUMEHEHNE XUAKOCTeli ¢ HA3KOW NPpOoBOAUMOCTbIO MOXeT
NpMBOAUTbL K CUbHO 3/1eKTPU3aLnn CTEHOK EMKOCTU U K BO3HUKHOBEHMIO 3a)KUTaloLWNX KNCTEBbIX Pa3psifoB.

Mo aToli NpuyMHe B NpoLueccax 3a4MCcTKU JO/DKHO 6bITb UCKOYEHO NPUCYTCTBUE B3PbIBOONACHOW cpe-
Abl. HAaNpUMep NyTeM nNpeaBapuUTeNIbHOro 3ano/IHEHUA pe3epByapa BOAOW M ero Noc/eAytoLero onopoXHeHns
N NPUMeHeHUeM ANS 3a4UCTKM XWAKOCTEW C BbICOKOW TemnepaTypoi BChblWkW. B cnydasx, Korga B3pbiBO-
onacHas cpejga NpuUCyTCTBYeT U CyL|ecTByeT ONAacHOCTb ee 3aXuraHus oT CTaTUYeCcKOoro asiekTpuyecTsa, Mo-
XeT 6bITb He06X0oAMMa KOHCYbTauusa crneyuanucTa.

7.10.5 3ayncTka pesepByapoB napom

Mpwn 3auncTke pesepByapoB Napom ob6pasyeTcs 3apsKeHHblli TymaH. OKcnepuMeHTaslbHble faHHble yKa-
3bIBalOT. YTO 3TO He NPMBOANT KONACHOCTM BOCMN/IaMeHeHM B3PbIBOONACHON cpefbl B pe3epByapax c o6bema-
My Ao 100 m3. OgHako B pe3epByapax C 60/blWMM 06bEMOM Takasi ONacHOCTb J0O/XHA Y4YNTbIBaTbCS.

7.10.6 CucTeMbl 3ano/iIHeEHMA BOAOM

CuctemMbl 3ano/iIHeHNs BOAOW rnaBHbIM 06pa3oM MCNO/b3YOTCA A/19 BbITECHEHUSA U pacceMBaHUs B3pbl-
BOOMacHOW cpeAbl. [pn 3TOM He NPUMEHSAETCS BbICOKOE AaB/ieHne U He 06pasytloTCs CU/IbHO 3apsiKeHHble
ob6naka TymaHa. Tak Kak B TakKux cMcTemMax 3apskeHHble KanesibkM pacceMBaloTCs, a He KOHLEHTPUpPYOTCA, TO
3TO BPAA NV NpuBefeT K Nnpo6iemMam 3aXuraHust OT CTaTUYEeCKOro 3/1eKTpuYecTBa.

7.11 CwucTembl U3 cTeka

7.11.1 O6wme NOMOXEHMNSA

3axuraroluime paspsibl B cUCTeMax U3 CTeK/1a BO3HUKAIOT rNaBHbIM 06pa3oM M3-3a 3apsXXeHUs XUAKo-
CTAMW C HU3KOI MPOBOAMMOCTbLIO NN MbIN1EBO3AYLHBIMU CMeCcAMMN. HakonneHne 3apsga CUbHO yBennMymBa-
eTCSA MNPV HaIMYNN Ha CTEK/IAHHOW MOBEPXHOCTU MOKPbITUA U3 NaacTMaccChbl C HA3KOM NPOBOAMMOCTBIO.

NckpoBble pa3psfbl MOTyT BO3HMKaTb C MPOBOASALWMX YacTel (MeTannnyeckux dnadHues, apMaTtypbl,
KnanaHoB) M Npy O06bIYHbLIX OKPYXaloWMX YCNOBUAX KNCTeBble paspsafdbl MOryT BO3HUKaTb C MOKPbITUA ©3
naacTtMacchbl Ha CTEK/IAHHbIX MOBEPXHOCTAX.

KnucTteBble paspsiibl CO CTEK/ISAHHbIX NOBEPXHOCTEel MOryT BO3HUKaTb TOMIbKO MPWY HU3KOW OTHOCUTENIbHO
BI@XHOCTU WAW. HaNnpuMep, Korga TemnepaTtypa NoOBepXHOCTU HaMHOro 60/blie TemnepaTypbl OKpyXxatoLiei
cpefbl.

7.11.2 O6paueHne Cc XUAKOCTAMU C HU3KO NPOBOANUMOCTbIO

Mpun obpaleHnn ¢ XUAKOCTAMU C HU3KOV NPOBOAMMOCTbIO ONACHOCTb MOXET 6bITb CHUXEHa npu co-
6M104eHNN peKoMeH[aumni, ykasaHHbix B 7.2. A cuctem u3 ctekna 6e3 NokpbiTUsA, OAHAKO, [OMKHbLI ObITh
cob6noaeHbl TpeboBaHNA NO 3a3eM/IEHUIO.

B 30He knacca 0. cogepxauieil rasbl 1 napbl nogrpynnel NC (cMm. npunoxeHne D). Bce nposogslimne ya-
CTU. Takue Kak mMeTanaumyeckume raHubl, apMmaTypa, k/anaHbl UAM M3MepuTenibHOe 060pyAoBaHne, AO/KHbI
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ObITb COeAMHEHbl C 3eM/ieli U CONPOTMB/IEHME 3a3eMJIEHUSA AO/KHO O6biTb MeHee 1 MOm. ConpoTuBrieHne
3a3eM/IeHNA BCeX MeTaN/IMyeckux YacTeill fO/HKHO 6biITb MeHee 10 Om. Ecnuv conpoTuBrieHWe 3Ha4YnTesIbHO
npeBblllaeT 3TO 3Ha4YeHne, To TpebyloTcA AanbHelllne nccnefoBaHna 1 BbiABeHWe NPUYMH Npob6riemMbl. Ha-
npumep. NPUYNHON MOXeT oKasaTbCA KOPPO3USA UAN HeJOCTaTKM KOHTAKTHOrO CoOeAUHEHUS.

B cnyuae rasos v napos noarpynn A n VIB Heo6Xxo4NMO TOJIbKO 3a3eMJ/IeHUE 3/1EKTPONPOBOAALNX Y3-
NI0B C eMKOCTblO, nNpeBblwatouein 3 n®. HeT He0O6XOANMOCTU 3a3eMAATb Menkue 60NTbl UAN BUHTbI (UX 3M1eK-
Tpuyeckas eMKOCTb He 6onee 3 N®). B cuctemax co CTek/IOM He crnefyeT NPUMEHATb AeTanun, KnanaHbl unu
3annTble KOMNayHAOM 4HacTu ¢ gedekTaMu B KOMMayH/e C eMKOCTbIO CBbille 3 nd. KOTopble He MOryT 6bITb
3a3eM/sieHbl MO KakKMM-NM6o npuynHam.

Ecnn npumeHsloTCca y3/bl 060pyAoBaHUsA, CNOCOGCTBYIOWErO 3/1eKTpu3aunm, Takne Kak MUKPOHHble
OUNbLTPbLI, BOCMJ/IaMeHsAoW e KNCTEBbIE pa3psafbl MOTyT BO3HMKaTb CO CTeK/1a Ha nposogsawune dnaHuybl. MNpu
Takux obcTosATenbCTBax caeayeT NPUMeEHATb PNaHubl U3 U30ASALUMOHHbBIX MaTepnanos.

B 30He knacca 1 B o6nactu, cogepxaleit rasbl u napbl nogrpynn 1B n MC. TpebyeTca 3a3emMnAaTb NPOBO-
AflW e 06beKTbl C 3N1eKTPUYECKO eMKOCTblo 6onee 3 N®. [na 30HbI Knacca 1 B o6nactu, cogepxalyein rasbl
1 napbl nogrpynnel VA, afniekTpryeckas eMKOCTb 3/IEKTPONPOBOAALLMX U30/INPOBAHHbIX 3/IEMEHTOB HE [JOJKHA
npesbICUTL 6 NP.

B 30He knacca 2 06bI4HO AOCTATOYHO 3a3eMJ/IEHUA NMPOBOAAWNX DNaHLEB TONIbLKO B6/1M3n OT o60pyno-
BaHWA. 3KCNlyataumMn KOTOporo cConyTCTByeT MHTEHCUBHAA 3/1eKTpuU3aLnsa, HanpnMmep oT HACOCOB, MUKPOHHbIX
(PMNBbTPOB N HAKOHEYHUKOB TPYy6, AnameTp KOTOPbIX He npeBbiwaeT 50 MMm.

Bce (hnaHubl 1 consmepumble ¢ HUMKU feTanun Tpybonposonos anameTpoMm 50 MM 1 60s1ee [O/KHbI
6bITb 3a3eMJieHbl.

OrpaHMyeHns No o6palleHnto C XUAKOCTAMU C HA3KOW NPOBOAMMOCTbLIO B CUCTEMax M3 cTekna € NOKpbI-
TUeM U3 nnacTMmacchbl (M3 cTekn1a C HapyXHbIM MJ1aCTMacCOBbIM NOKPbITUEM) COMOCTaBUMbl C OTPAHUYEHUAMMN,
ykasaHHbIMW B 7.3.4.6. Mepbl 3alunTbl, NpeAyCcMOTpeHHble ANA o6ecneyeHns 6e3onacHOCTU nNpu obpaweHnn
C NPOBOAAWMMN NN pacCenBaloLWMMN XUAKOCTAMMN, TAKMMUN Kak BOAA, KUC/OThI, WeNo4un nam CnmpTbl, Te Xe,
4TO N AN cTekNa 6e3 HapY>XHOro MN1acTMaccoBOro NMOKPbITUA.

MpoBoAsLme XNAKOCTN B CUCTEMAX U3 CTEK/1a NN CTeka C MeTa/l/IM4eCckMM NOKPbITUEM AO/MKHbI ObITh
3a3eM/ieHbl, HanpuMmep NocpeAcTBOM MNOABOAALMX UM OTBOAAWMX TPYy6 MAM NOCPeACTBOM 3a3eMJ/IEHHOrO
cnvBa y fiHa cuctembl (CM. Takxe 7.3.4.2).

Mpn obpalieHn ¢ NOpoLIKamMn, CMOYEHHbIMU PacTBOPUTENSAMU, B cCMCTeMax M3 cTekna crefdyeT yunTbl-
BaTb peKkoMeHAauumn cneynasncTos.

8 Crartuyeckoe 3/1eKTPUYECTBO B rasax

8.1 O6wmne NONOXeHUNA

OfHOpOAHble rasbl NN ra3oBble CMecU B MOTOKe c/1abo 3/1eKTPU3YI0TCA, HO eC/N rasbl cofepxaTt TBep-
Oble UN XUAKNe 4acTulbl, OHW MOTYT CTaTb 3apshKeHHbIMU. B Npon3BoACTBEHHbLIX Mpoueccax Takne yactu-
Ubl — siBfleHWe 06blKkHOBeHHOEe. OHM MOryT MOSABMATLCSA B NOTOKE M3-3a 3arpsA3HeHUs MNbliblo WX M3-3a No-
nagaHusa Kkanenb BoAbl, MOTYT GbITb KOHAEHCATOM, BbIAE/IMBLUMMCS N3 CAMOTO rasa, TakKum Kak Yr/1eKNCNOTHbINR
CHer, Wnn Kannu BoAbl U3 MOKPOro napa, Win OHW MOryT ObITb NpefgHaMepeHHO BBefeHbl, Hanpumep npu
pe3KoM npoayBaHUN WU NPU pacnbi/IEHNN KPacku.

K npnmepam npoueccos, Npu KOTOPbIX MOXET NMPOUCXOANTb 3HAUYUTENIbHAsA 3/1eKTpusaunsa yactuy, oT-
HOCATCA: NMHEBMOTPAHCMOPT; yTeyka Win cTpas/iMBaHMe /1II060ro Cxartoro rasa, cofjepxalero 4acTulbl; Bbl-
MYCK CXWXEHHOTOo Yr/1IeKUC/I0ro rasa: npuMeHeHne MPOMbILWJIEHHbIX MbIJIECOCOB U XWBOMUCHL pPacnbl/IEHHbIMU
Kpackamu.

JnekTpmMsauusa yvactuy B 3TUX nNpoueccax MOXeT NPMBOAUTbL K BO3HWKHOBEHUIO pa3HOO6pasHbIX pas-
psAfoB. o6nagalWmnx 3axurarouein cnocobHoCTbIo. VickpoBble paspsagbl (CM. npunioxeHne A.3.2) MOryT BO3-
HWKaTb. KOrga 3apfaf HakananBaeTCsA Ha U30JIMPOBaHHbLIX MPOBOAHMKAaX B pe3ynbTaTe Hakan/MBaHUAa yacTul,
UNW Npn coypapeHunsax ¢ noTokamm vacTtuy. KucteBble paspagbl (CM. npunoxeHue A.3.4) MOryT NpoucxoguTb,
Korga 3apsikeHHble 06/1aka UM NOTOKU 3apsXXEeHHbIX YacTul, conmxalTca ¢ 3a3eMIeHHbIMN MeTal/InyeCcKummn
BbICTynaloLWmnMn NOBEpPXHOCTAMUN. CKONb3AWwme KucTeBble pa3psagbl (CM. npuioxeHne A.3.5) MOryT Nnpomncxo-
OUTb MPU 3apsXeHNn YacTul, CoyaapsaloWnXcs ¢ TOHKMMU CNOSMW n3onupytowero matepuana. KoHnyeckue
paspagbl (cM. npunoxeHue A.3.7) MOryT NPOMCXOAUTb NPU OCaXAEHUWN 3apsXXeHHbIX YacTul B cunoce. Het
HMKaKMUX faHHbIX, YTOObI NPeANo/IOXNTb, YTO MOJTHMENOA06HbIe pa3psaabl (CM. npunoxeHne A.3.6) MoryT npo-
ncxoamTb B 060pyaoBaHMn macwTaba, NPUMEHAEMOro B NPOMbILI/IEHHOCTU.
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HeBO3MOXHO M36exaTb 3/1eKTpusaymm 4acTul, HO 3aXWUraHUs MOXHO NpefoTBPaTuUTb WKW NyTeM UC-
Kt0YeHUA cpefbl, CNOCOGHOW BOCM/IaMEHUTBLCSA, WU NYTEM UCKAKOYEHNA BO3MOXHOCTN BO3HUKHOBEHUS 3aXN-
ralownx paspsagos. Cnegytouime mepbl NO3BOAIOT NpefoTBpallaTb BO3HUKHOBEHME 3aXUrarowmnx paspsanos:

1) HageXHbIM 3a3eMJ/IeHNEM BCeX MeTa/l/INYeCKNX U APYrnx NnpoBoAsALmMX 06bekToB (CM. 13):

2) OTKa3oM OT NMPUMEHEHUA N30NNPYIOLWNX MaTepnanos;

3) CHMXEeHneM MAOTHOCTU 3apAfoB NyTEM YMEeHbLUEHUA CKOPOCTM NOTOKa WAN MPUMEHEHUEM BbIMYyCK-
HbIX YCTPOWCTB cneuynanbHOW KOHCTPYKLNK;

4) OYNCTKOW ra3oB OT COAepPXalNXCA B HUX YACTULL.

PekomeHpauMn Mo NHEBMOTPAHCNOPTY CM. B 9. PekoMmeHAaumMn no gpyruMm nponsBoACcTBEHHbIM npouec-
cam CM. B NyHKTax c 8.2 no 8.8.

8.2 MeckocTpyliHasA 3auncrka

MeckocTpyiiHas 3a4yMcTKa NMOBepPXHOCTEV NPOM3BOAUTCS MPU MOAFOTOBKE UX K OKpaluBaHUio. STOT Npo-
LLeCC MOXET NPUBOAMTL K 3aPSKEHUIO MeCKa, MeCKOCTPYNHOIro 060pyA0BaHNs, WJ/TAHTOB U KOHLEBbIX YCTPOCTB
WNaHToB. VICKpoBble pa3psifibl MOTYT MPOUCXOAUTbL Kak B pe3yfibTaTe CKOMJIeHUs necka, Tak U B pesynbrarte
coyfapeHusi MOTOKa Necka ¢ He3a3eM/IEHHbIMU MeTa/l/InYeCcKMMU 06 bEKTAMU UV HEMOCPEACTBEHHO C y3/1amu
NMeckoCTPyiiHOro 060pyA0BaHuS.

Ecnu Takoe o60opyfoBaHve NpuMeHsieTcsl B cpefie, CNOCOGHOM K BOCN/IaMEHEHUI0, BCe MeTannyeckue
yacTy B TaKoil 30He 1 BCe fieTasim NeckocTpyiHOro o60pyA0BaHUsl, 0CO6EHHO HAKOHEUYHWUKM LUMIAHTOB, AO/KHbI
6bITb 3a3emJieHbl. LLnanHrn 4o/mkHbl 6bITh MPOBOASAWMUMY NN PACCENBAIOLWMMU.

8.3 OrHeTywunTtenn

HekoTopble TuMnbl OI'HeTyLUVITeI'IeP’I, ocob6eHHO YINeKUCnoTHble orHetywurtenu, MoryTt BblﬁpaCbIBaTb
CUMbHO 3apshXeHHble 06/1akoo6pa3Hble OrHeTywauime areHTbl. Mpu noxape 3TO He MMeeT HUKAKOro 3Hauve-
Hua. OgHako, ecnin Takoe 060pyAo0BaHNe Pacno/ioKeHOo TaM. rae BO3MOXHO Hanuune BOCNaMeHsieMoli cpe-
Abl. 6aNn0HbI U MaTepuanonposoabl A0J/DKHbI OblTb 3a3eMJ/eHbI. Cunctemy B OTCYTCTBME MoOXapa, TO/IbKO B
nopsiike UCNbITaHUA, LEMOHCTpPauMn AeNCcTBUSA UK AN UHEePTU3auumn He crieqyeT BKAK4YaTb, Noka He byaeT
YCTaHOBJ/1IEHO, YTO NosABJieHNe BOCMN/IAMEHSIEMOW CMECU UCK/THYEHO.

8.4 NHepTusaunsa

Mpun cpabaTbiBaHNUM CUCTEMbBI MHEPTU3ALUN, HANPUMEP NPU NpUMeHeHun cxatoro C02, MoxeT BBOAUTb-
cA 60/IblIOe KOJIMYEeCTBO 3apsiXeHHbIX YacTul Wan kanenb. Ecnan mx noTtok nocrtynaeT B BOCM/IaMeHSAEMYIO
cpeay, TO 3axuraHue paspsgamy MOXeT HacTynUTb paHblle, YeM cpefa cTaHeT HeB3PbIBOOMNACHOIA.

UTOObI NCKNOUYNTE PUCK 3aXKUTaHUA NPY MHEPTU3ALLMN 3aMKHYTOro o6bemMa, cogepxaliero BocnaamMmeHs-
eMyl0 CMeCb WM B3BELIEeHHble YacTULbl MbIN, UCKAKOUYUTE UHXEKLUIO YacTul,. Mo BO3MOXHOCTN NpUMeHsaiTe
rasbl, KOTOpble He cogepxXaT Kakux-1mbo yacTul, U He KOHAEHCUPYIOTCA NpU UCTeYeHUW Noj BbICOKUM AaBrie-
HUEM [0 XUAKoW nnn TBepaoli pasbl, HANPUMeEP YUCTbIN CyXoii asoT.

Ana nHepTnsaunm 3aMKHYTOro NPOCTPaHCTBa, cofepXallero Kaky-imbo BocnjaMeHAeMyo CMeCb, He
npuMeHsAnTe BAaxHblli nap. Cyxoi nap MoXeT NPUMEeHATbLCSA NPWU YCNO0BUK, YTO BCA KOHAEHCUpOBaHHaa Boja
yAaneHa n3 INHUK 40 ero BBoja.

He3aBncuMmo OT TOro, Kakoe cpefCcTBO NPUMeHseTCAa 419 UHepTu3aumn, xenartesbHO BBOAUTb ero Me-
NIeHHO Yepe3 60/blIOEe BXOAHOE OTBepCcTMe. DTO MUHUMU3NPYET Kak 3axBaT rpsasn U3 NNHUK, Tak 1 nocTynne-
HVe NbIAn NN 6pPbI3r B EMKOCTb.

8.5 MapoBasa o4yncTtka

Map. BbIXOAAWMA U3 cona, MOXeT coAepXaTb 3apsXeHHble Kanesbkn BoAbl. B eMKOCTU 3apsiKeHHbI
TYMaH MOXeT NPUBOAUTbL K 06pa3oBaHMNi0 3/1eKTpocTaTMyeckmx nonen, NpuBoAsAWMX K BOSHUKHOBEHUWIO 3aXU-
rarowmnx paspsagos.

3KcnepuMeHTa/lbHO YCTaHOB/IEHO, YTO OMACHOCTb 3aXUraHua OTCYTCTBYeT B pe3epByapax 06bemMom 0
100 m3. OgHaKo Takas ONacHOCTb MOXeT ObITb B pe3epByapax 60nblero o6bema.

Mo aToii NpnynHe pe3epByapbl C eMKOCTbo 601ee 100 M3, B KOTOPbIX MOXeET NPUCYTCTBOBATbL BOCMN/1aMe-
HAeMasn cpefa, He A0/DKHbI 3aumnlaTbCca Napom. Pe3epByapbl C MeHbLIEN EMKOCTbIO MOTYT O4MWaTbCA Napom
npu ycnoBuu, ecnu: conna n gpyrne metaasinyeckme 4acTu CUCTEMbI HaAEXHO 3a3eMJ/ieHbl; COCYyA UAN O4n-
ujaemMas eMKOCTb 3a3eMJ/IeHbl; MO BO3MOXHOCTU MPUMEHSAETCA TO/IbKO CyXOli Uan neperpeTblii Nap U B INHUAX
ero nogayv npefoTBpalieHo o6pasoBaHMe KOHAeHcaTa.
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8.6 CnyuJaiiHas yTeuka cxaToro rasa

OnacHoe 3apsiXeHne MOXeT MPOUCXOAUTb MPU C/yYaHOW yTeuke FroproUYuX UM HEeropryux rasos, Co-
OepXawmnx xuakme unn TBepable YacTuubl. ECNv cylwecTByeT BO3MOXHOCTb YTEUKM B 30HE, r4e BO3MOXHO
Hanuuve BocnamMeHseMol cpeabl, 6annoH Unu Tpy6bl 1 N0Gble CMEXHble NPOBOASILINE OO BEKTbI [OMKHbI
6bITb 3a3eM/sieHbl. MpoBoAsLinNE 06BEKTbI, KOTOPblE MOTYT 6bITb NepPeMelleHbl B 30HY, B KOTOPOii BO3MOXHO
Hannyne BOCN/AaMeHseMol cpefbl, A0/MKHbI GblTb NpeaBapuTeNbHO 3a3eMeHbl. Jlloaun, BXoAslwmne B 30HY, B
KOTOPOI BO3MOXHbI YTEUYKW, HANPUMEP YTOGbI BbIMNO/IHUTL PEMOHT, AO/IKHbI TakXe 6bITb 3a3eMsieHbl (cMm. 13),
N n30nmpyroLme o6 bEKTbI HE A0/TKHbI NMOCTYNaTb B 3TY 30HY.

8.7 Pacnbl/leHUe TOPrYNX KPacoK U NMOPOLKOB

8.7.1 O6wme NONOXeEHNA

O6naka Kanesnek uan yacTtuy, obpasyolmecs Npu pacnbi/IeHNUN KPacoK WM MOPOLLKOB, 4acTO BbICO-
KO 3apshkeHbl. B pesynbrate pacnbiimtenbHoe o6opyAoBaHue, MUWEHb W N060M Apyroli o6bekT (BkIovas
niogeit) B npegenax gnanasoHa obpasytouierocs o6naka TakxkKe MOryT cTaTb 3apsikeHHbiMu. Ecnm o6nako
Kanenek Wan 4acTul OFHEOMNAacHO, MOXeT HAaCTYNUTb ONAacHOCTb BOCM/IaMeHeHUsA. PUCKM BOCN1aMeHeHUA Han-
60/blUMe MpU 3/1eKTPOCTaTUYECKOM HaHeCeHWN pacnbi/ISeMOl Kpacku, nopolka wnan gioka. flaxe B cnyvae
npMMeHeHUA Kpacok Ha BOAHO/ OCHOBE BO3HUKHOBEHMWE CKOMb3AWMX KUCTEBbIX Pa3psafoB BO3MOXHO, Hanpu-
Mep. BO BPeMS 3/1eKTPOCTATUYECKOWM OKpacky MeTas/Inyeckux Ky3oBoB aBTOMo6uneli. na CHUXeHUs onac-
HOCTN BO3HWKHOBEHUS BOCMJlaMeHeHUsI MOXeT Takxe noTpe6oBaTbCs NlOKa/bHaA BbITSXHaA BEHTUAALUSA.

MpumevyaHune — TpeboBaHuA 6€30MaCHOCTU ANA ITUX NPOLLECCOB NMpefCcTaB/eHbl B eBponeiicknx cTaHAaapTax
EN 50050 (16). EN 50059(17), EN 50176(18). EN 50177(19) n EN 50223 (20) n B 6puTtaHckux ctaHgaptax B 50050. B
50059. B 50176. B 50177 n B 50223.

Mpoueccbl pacnbiieHns 6e3 NpUMeHeHUs BO3AyXxa MOTyT TakKXe 4acTO XapakKTepn3oBaTbCHA BbICOKUMU
YPOBHAMU 3apsxXeHUs, TpebywWwmnmMn co6nioaeHna pekomeHaaumnii, npeacTaB/eHHbiX B 8.7.2. YpoBeHb 3aps-
XeHna BOo3dyxopacnbl/INTeNbHOro o60pyAoBaHMA 06bIYHO He HAcTO/IbKO 3HauyuTeslieH, YTobbl Bbi3biBaTb 6ec-
nokorcTeo. O4HaKO eCnv BO3HUKAIOT NCKPOBbIE paspsifbl UM BO3HWUKAIOT LOKOBbIE BO3AeliCTBUSA, TO Ha Takoe
obopyaoBaHue Takxe AO/DKHbI pacnpoCTpaHATbLCA MOIOXKEHUS, NpeacTaB/ieHHble B 8.7.2.

3TN NOJTOXEHUA AO/DKHBI TAKXe YUYUTbIBATLCA NPU YNCTKE pacnbl/INTe/IbHOro 060py0BaHNsA 1 Npu one-
paumnax pacnblsieHUs, 0CO6EeHHO ecnn NPYMEeHAIOTCA roproyne pacTBOPUTENN.

8.7.2 3aszemsieHune

PacnblnntenbHoe o6opyfoBaHue, BCe MeTasl/iIndyeckne o6bekTbl B6/IM3M 06/1aKa Kpacku Uam nopoLuka u
B 0CO6EHHOCTN MULLEHN OKPACKN WX Hanbl/IeHUS AO/MKHbI 6bITh 3a3eM/eHbl (cm. 13).

Ocax/jeHune Kpacku unm nopollka MoXeT HapyWwunTb 3a3eM/ieHne NocpeCcTBOM NOABECHbIX KPIOKOB Wn
3aXUMOB. 3TOW NPo61EMbl MOXHO U3bexarb NPYMeHeHMeM crneumnasnbHbiX YCTPOWCTB NN PerynspHoOi o4ncT-
KOW. MepcoHan, o6cnyxuBarowmnii o6opyaoBaHne, Takxxe NoANeXNT 3a3eMieHnto (cm. 11).

8.7.3 NMnacTtmaccoBble pacnbi/INTe/IbHblIEe KaMepbl

M3-3a pucka BO3HUKHOBEHUSA KACTEBbIX PaspAafoB pacnbl/inTes/ibHble KaMepbl U3 N30NMPYIOWNX MaTepu-
anoB He cnefyeT UCMNONb30BaTb A/19 pPachbl/IEHNA OrHeonacHbIX Kpacok. OHW npuemMaemMsbl A8 pacnbiieHns
NOPOLIKOB TO/IbKO B TOM C/flyyae, Korga OTCYTCTBME PUCKA 3aXUTaHWs OYeBUAHO. PacnblinTenbHble kamepbl
13 NPOBOAALWNX MaTeprnasioB Npu ycanoBUN 3a3eMIEHNS MOXHO MCNOJ/Ib30BaTb A8 pachbl/IeHNA BCeX TUMOB
maTtepuanos. CnefyeT UCKIOUYUTL NPUMeEHEHMe 3alNTHOW nsonupytowen osnbrn Ha NPOBOAALLNX UK pac-
cevBalOLWNX NOBEPXHOCTAX, MOCKOJIbLKY €€ NPUMEHEHNEe MOXET MPUBECTU K OMaCHbIM CKOMIb3ALWNM KUCTEBbIM
paspsgam.

8.8 CTaunoHapHbie U MOGUNbHbIE Mbl/IECOCHI

8.8.1 O6uwue nonoxeHus

BakyyMHble CUCTEMbl YNCTKM MOTYT 3HAUMTENIbHO 3/1EKTPU30oBaTbCS. MaTepuanbl B OpMe Mblau, Ya-
CTUL XUAKOCTU UAN MeSIKUX NpesMeToB MOryT CTAHOBUTBLCS 3aps)XeHHbIMU MPU BcacbiBaHUM Yepes Hacagku
W WiaHrm B cuctemy c6opa. Ecnv ectb MeTan/inyeckue 4yacTu B npefeniax CUCTeMbl, KOTOPbIe HE COeAUNHEHbI
C Hell 3a3eMNIAWMMN NepeMblYKaMu, TO Ha HUX MOFYT BO3HMKATb BbICOKME MOTEHLMaNbl. 3aXuUrawluime mc-
KpoBble pa3psigbl (CM. A.3.2) MOTyT BO3HUKATb UAN MeXAY MeTal/InyecKMMu 4acTaMu, Uian Mexany cuctemoi
n 3emsneil. Kuctesble paspsigbl (cM. A.3.4) MOryT BO3HMKATb B CUCTEME MeXAY CKOMJ/IEHWEM 3apsKeHHOro
MaTepuana v 3a3eMIEHHbIMU MeTasi/IM4eCKMMMN NMOBEPXHOCTSIMMU.
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8.8.2 CtayMoHapHble CUCTEMDbI

Ecnn o6opyaoBaHue Ncnosb3yeTcs A1 BCACblBAHUSA OMHeOoMNacHbIX MaTepuanos, BCe MeTasl/inyeckue
1N npoBoaslne 4acTu CUCTEMbl JO/KHbl ObiTb COeAMHEHbI NOpPeMblYKaMn 1 3a3emMiieHbl. OCO6eHHO BaXHO
rapaHTMpoBaTb, YTO MeTasl/ZIM4eckoe COMJ0 COeANHEHO Y OCTAeTCA COeANHEHHbIM C TMOKUM COeANHUTENbHbIM
wnaHrom. LWnaHr gosmkeH 6bITb UM NPOBOASAWMM UM paccemBarwWwmm (CMm. Tabnuuy 15 ansa xuakocTtel n
9.3.3 ana TBepAbix MatepuanoB). MoOryT Takxe NPUMEHATbLCA 3/1IeKTPUYECKN NepeMblKalolime WiaHrn, ecnm
OHM CKOHCTPYMPOBaHbl Tak, YTO KNCTEBbIe pa3psafbl He CNOCO6HbI BO3HMKaTb (CM. 7.7.3) uan ecnu oTCcyTCTBY-
10T B3pbIBOOMAaCHbIE rasbl 1 napbl. LLnaHr goskeH 6bITb COeAMHEH MepeMblYKoli ¢ cuctemoli c6opa, kotTopas,
KpOMe TOro, AoJshkHa 6bITb 3a3eM/ieHa 1 pacnosioXkeHa 3a npejenamMn onacHomi 30HbI.

B HekoTOpbIX CNy4Yasx Tam. rae B JIMHUAX AINTENIbHO NMPUMEHAIOTCA aHTUCTaTu4eckme WaaHrm, conpo-
TUBJIEHME 3a3eM/IeHUs NPOBOAAWMNX KOMMNOHEHT (HanpuMmep, BcacbliBalolWmMX NaTpyobkoB) MOXeT ObITb He [0-
CTaTOYHbIM NS HAAEeXHOro 3as3eM/IeHUs W. cnefoBaTeflbHO, MOXeT Oka3aTbCsl HEO6XOAMMbIM cOoeAnHeHne
TakMx NPoOBOAALMNX KOMMOHEHT C YCTPONCTBOM 3a3eM/IeHMNS.

Ecnu cuctema ncnonb3yeTcs 4Na c60pa orHeonacHbIX XUAKOCTeN, 4ToOblI n3bexarTb pucka BO3HWKHOBe-
HUS KNCTEBbIX Pa3psaAoB Nto6ble COOPHUKN B Npeenax CUCTeMbI AO/KHbI 6bITb NPOBOAAWMMU N 3a3€M/IEHHbI -
MW, UM paccenBalOWMMN 1N 3a3eMNIeHHbIMU. B HacTosillee BpeMs cuntaeTcs, YTO Npu obpaweHnn ¢ nbibio
OTCYTCTBYeT PUCK BOCIMJ/IaMEHEHUSA KUCTEBbLIMU pa3psafamMun, ec/in TO/IbKO OTCYTCTBYIOT OrHeonacHble rasbl Uin
napbl (cm. A.3.4).

Tam. rge obpawaloTca B3pbiBOOMacHble Napbl UAN HeMeTan/iMyeckne NposBoAsliMe NOPOLWKN C MUHMU-
ManbHOW 3aHeprueli 3axuraHma (M33 nnm MIE) meHee 30 mM[X. NnpuMeHsieMble (PUIbTPbI CPeAHEN OUYUCTKM
[O0/KHbI 6bITb MeTaI/IMYECKUMN 1 3a3eMIEHHbIMU. Takue mMatepuasbl JO/KHbI TakXe MUCNosb30BaTbCsA MNpu
ob6palleHun ¢ roproyeli MeTasnINyeckon Nblbio ¢ M33 meHee 30 M/ NpPK yCNOBUN, YTO MPUMEHSAEMbIE CyXune
nblaeynasnmeaTesin ABHO He 3arnpelleHbl nNpeo6nafaWwuMm UHCTPYKUMAMU. CONpoTUBIeHNE 3a3eM/IeHUS
AO0/KHO 6bITh HKe 100 MOM. Vcnonb3oBaHWe BOMIOKHUCTbIX MaTepuanos, cogepxalunux nposoasawme HUTK,
cnoco6CcTBylOlIMEe BO3HUKHOBEHWIO KOPOHHbIX Pa3psafoB, Takke NOMoOraeT YMeHbLWUTb 3apsaj Ha MopoLlike u
dunbTpe.

YT06bI NpefoTBpaTUTL LWOKOBble BO34eliCTBUA, BCe CUCTeMbl c6opa A0/KHbl OblTh 3a3eM/ieHbl, gaxe
KOrga oTCYTCTBYIOT CNOCOGHbIE K 3aXUraHuio matepuanbl (cm. 13).

KpynHble cuctembl cnefyet cUnTaTb MHEBMOTPAHC/IOPTHLIMU cuctemamu (cMm. 9).

8.8.3 MopTaTuBHbIE CUCTEMBI

Ecnn ob6opypoBaHne ncnosb3yeTcsa AN TOro, 4Ytobbl cobpaTb OrHeonacHble mMaTepuanbl, BCe meTas-
nnyeckne N NpoBoAsALME HAaCTU CUCTEMbI AO/MKHbI 6bITb COeAMHEHbl MexXAay coboii 1 3azemsieHbl. OCO6eHHO
BaXHO rapaHTMpoBaTh, YTO KOHTeliHep B MpoLecce WCMNO/Ib30BaHNS MOCTOSAHHO 3a3eM/ieH. OTO MOXeT 6bITb
obecneyeHO NPMMEHEHUEM CheLnasbHOro NPOBOAHMKA UK, B C/lydYae NPUMEHEHUS B KayeCcTBe NpMBOAa CxXa-
TOro BO3Ayxa, UCMO/Ib30BaHNEM MPOBOASALLENO UM 3/1EKTPUYECKN MepeMblKaloLWwero wsiaHra B cucteme rno-
[a4vn cxatoro Bosgyxa.

O6opyfoBaHuMe, KOTOPOe He MOXeT ObITb 3a3eM/IeHO (Hanpumep, NOTOMY YTO AOJ/DKHO ObITb N30/1MPOBa-
HO. cM. 3.15) n y KOTOPOTrO OTCYTCTBYeT COeiJUHEHME MEX Y COMIOM N KOJIIEKTOPOM, He [JO/IKHO NPUMEHATLCA
BO B3PbIBOOMNACHbIX 30HaX (CM. npunoxeHune D).

8.8.4 BakyyMHble TpaHCcnopTepbl

Mpexpae, yeM HayaTb 10OYI0 paboTy BaKyyMHble TpaHcnopTepbl crefyeT 3a3eMIuTb. B cnyvae oT-
CyTCTBMA 3a3emnuTensa crnefyeT NPUMEHUTb NOPTATUBHbIA CTEepXHEeBOW 3a3zemnuTenb. EcAn ecTb COMHeHue
OTHOCUTE/NIbHO KayecTBa 3a3eM/IeHUs, TO A0 NpoBeAeHMA N6OI onepaunn CONpPoTMB/IEHMNE 3a3eMIeHUs
[O/DKHO ObITb NpoBepeHo. CONpoTMB/IEHNE 3a3eMJ/IEHUA He [OJ/IKHO npeBbiwartb 10 Om Ansa metannuye-
CKMX YyCTPONCTB 3a3eMJ/IeHUsA C MeTaN/IM4eCKUMN KOHTaKTHbIMU coeguHeHuamu nnm 1 MOm gna Bcex Apyrux
YCTPOCTB 3a3eMJ/IeHUS.

3To Tpe6oBaHMe AO/MKHO ObiTb MPOBEPEHO CUCTEMOW KOHTPOSA 3a3eM/eHUs, YCTaHOBMEHHOW Ha Ba-
KYYMHble TpaHCNopTePbl WAX MOPTaTUBHbLIM OMMETPOM. JJieKTpocTaTuyeckass MPUrogHOCTb UCMOJ/Ib3yeMblX
LWTaHrOB A0J/1XHa Takxe OblTb NpOBepeHa B COOTBETCTBUM € 7.7.3 nnm 9.3.3.
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9 CraTtuyeckoe aNekKTpPUYecTBO B CbINy4ynx Marepuanax

9.1 O6wmne NONOXeHNs

HakonneHHbI oNbIT Nokasasi, YTO 3aXMraeMoCTb CbiMyyYero Matepuana, BKOYass TOHKYIO Mblfb, FPaHy-
Nbl UW YMMCbI, BO3pacTaeT MO Mepe YMEeHbLIEHNA pa3MepoB YacTUL, U CHUXKEHUS MUHMMas/IbHOW 3Heprumn 3a-
Xuravbsi (M33 nnm MIE). OueHka B3pbIBOOMNACHOCTUN J0O/XHA BCerga OCHOBbIBATLCSA Ha MUHUMAasibHON 3Hep-
rMn 3aXUraHua YacTuy ToHYaliwmnx npegctaBuTeNbHbIX pakynii. MIx o6bIYHO nony4valoT, NpocemBas obpasel,
yepes CUTO C AYEKON C NPOXOAHbIM ceYeHnem 63 MKM.

MpumeuvaHne 1 — [laHHble 0 3HavyeHUax M3 nbinelt cm. B oTyeTe BIA-Report 12/97 «[MokasaTenun B3pbiBO-
0nacHOCTU M MOXapoonacHoCTU nbine» [21]. MeTop onpeaenenns M33 (MIE) npegctasneH B IEC 61241-2-3. ASTM
E2019 n B EN 13821.

MpumeyaHne 2 — [laHHble 0 3HAYEHUAX M3 Nbisieil XaoTUYHbI U U3MEHYMBLI B 3aBUCUMOCTM OT MHOTMX napa-
mMeTpoB (0T pacnpejeneHns YacTul, No pasmepam, CogepxaHus pactsopuTtens/snarv n T.4.). 06bIYHO HE yKa3bliBAEMbIX B
NNTepaTypHbIX UCTOYHUKAX, B KOTOPbIX OHU MPUBOAATCS.

Mpu MUHUMaNbHOW 3HEPTUK 3aXKUTaHMsA CbiNy4Yero Matepuana cebiwe 1 1K U OTCYTCTBUM FOPHOYKX ra3oB
WU NapoB roproYmnx XMUAKOCTel 06bIYHO B CMeuunasibHbiX Mepax rno npeaynpexaeHnio 0nacHOCTU 3aXuUraHus
OT CTaTUYECKOTrOo 3/IeKTPMUYECTBA HET HUKaKOW HeOo6X04MMOCTU. VICKNtoUeHe N3 3TOro NoIoXKeHUsl npeacTas-
NS0T cayyau, Npu KOTOPbIX BO3MOXHO BO3HWKHOBEHMWE CKOJb3SWNX UCKPOBbLIX pa3psgos [cm. 9.2 d)].

NMpumeyaHne — MoryT 6bITb HEOGXOANMbI MePbl MO CHUXEHMWIO PUCKa 3M1EKTPOCTATNYECKOrO Wwoka. CMm. 12.2.

Cbinyyne matepuanbl B 3aBUCUMOCTN OT X YAE/IbHOrO 06 bEMHOI0 CONPOTUBIEHNA K1acCuuumpyoTcs
Ha 3 rpynnbl:

a) matepuasnbl C HU3KUM yAesibHbIM 06bEMHbLIM conpoTusieHnemM p £ 1 MOM w;

b) MaTepuanbl C HU3KUM YyAeslbHbIM 06beMHbIM conpoTuBaeHnem 1 MOmM m < p £ 10 TOm wm;

C) MaTepuasibl C BbICOKUM Yy/e/ibHbIM 06beMHbIM conpoTusneHnem p > 10 FOm m.

MpumevaHne — MeTogbl M3MepeHUs yaenbHoro conpotusneHns cM. B IEC 60079-32-2.

MpaKkTUYeckn, pefKo BCTPevalTCsa CbiNyyne Matepuasnbl C HU3KMM yAesbHbIM 06beMHbIM CONPOTUBIE-
HueM. [laxxe MeTa/l/IMYeCKNe NOPOLLKN HE CAIMLLIKOM A0JITO OCTAlOTCSA NPOBOASAWMMU, MOTOMY UYTO UX yAeNbHOe
COMpoTUBJ/IEHNe BO3pacTaeT 13-3a OKUC/IEHUS MOBEPXHOCTM 1 06pa30BaHUsA OKUCHbIX MEHOK. VCKIoueHue,
ofHaKo, cocTaB/isieT ra3oBas caxa.

Mpu o6paleHnmn c cbiNnyuynmm matepuanamv o6bIYHO MPOUCXOAUT UX 3/1IEKTPU3ALUA. B fONONHEHMNE K
npesynpexaeHnio ONacHOCTY OT HAKOM/IeHUs 3apsgoB MOryT 6biTb NPeAnpPUHATHI MEPbI MO B3pbiBO3aluTe,
BK/lOYasi MHEPTM3aLMio, NpUMeHeHVe 060py0BaHNs, BblAEPXMBaIOLWEro aB/ieHne B3pbiBa, a Takke Mepbl
NaccUBHOW N aKTUBHOI B3pbIBO3aWNTI.

9.2 Pa3pagbl, ycnoBua BO3HUKHOBEHUA U NOCNeACTBUSA

3nekTpu3auma n coxpaHeHue 3apsaja Ha CbiNy4ynMx mMaTepuanax uam o6opyoBaHUN COMPsXeHbl ¢ onac-
HbIMMW MPOSABAEHUAMW TONIbLKO TOrAa, KorAa BO3HWUKAeT paspsf, KOTOPbIN MOXeT cTaTb MPUUYUHON 3aXUraHus.
3neKTpunsaumsa 1 HakonaeHne 3apsiga Ha Cbinyynx Matepuanax n o6opygoBaHUN MOTyT CONPOBOXAATbCA BO3-
HWKHOBEHMNEM pa3pafoB HECKOSIbKMX TUNoB (cM. A.3.2— A.3.7). NnpuBoAAWMNX K pa3HOO6pa3HbIM MOCAEeACTBU-
am. MNocneacTBua u Apyrve pasHoo6pasHble NPOsiIBIEHUSA pa3psifoB Npu oGpaleHun ¢ cbinyynMn matepua-
namu mMoryT 6bITb CrieAyOLWUMN.

a) VickpoBble paspsfbl: 3axurarlllyto cCNOCO6HOCTb MCKPOBbIX pa3pafoB 06bIYHO OLEeHuBalT nyTem
CpaBHEHWs 3Hepruu, 3anaceHHon nepes paspsgom (cm. A.3.2), ¢ M33 (MIE) roptoyero cbiny4yero matepuana
(cm. C.6). BO3HUKHOBEHWNSA UCKPOBbIX PaspsifoB MOXHO M3b6exaTb NyTeM 3a3eM/IeHUs BCeX MPoBOAAWMX Ya-
cTeli 060pyaoBaHNsA, NPOBOAAWNX N3NNI U NPOAYKLUMK, a Takxke Nntoaei.

b) KncteBble paspsifbl: TeKyllee COCTOsIHME 3HAHUS yKa3blBaeT, YTO He3aBMCMMO OT Toro, kakoBa M33
roproYnX MOPOLLKOB, MNPU OTCYTCTBUWN FOPHOYMX ra30B NN NApOB rOPOYMX XUAKOCTel 3aXmnraHme nx KUCTeBbIMU
paspsgamy He BO3MOXHO (cM. A.3.4). KucteBble pa3psigbl HeM36exXxHbl Npu obpalweHnn ¢ 60bLOK MaccoW
CbINy4YnX HENPOBOASIWMX MaTepunanoB UM MatepuasioB co cpefHell npoBoaAnMOCTbio (cM. B.3.7).

c) NMpucyTcTBMe BKIOYEHUI (HanpuMep, pacTBopuUTe e, cMa3ku UAN BAarn) MoryT BANATb HA NOTEHLM-
aNbHYl0 OMAaCHOCTb 3aXWUraHus, Korga B NpUCYTCTBUUN Mblsleli NPUMEHSIOT U30AUpYOLW e NIacTUKK.

d) Mpu o6paleHnn € NOpoLlKamu, YBMAXKHEHHbIMW PacTBOPUTENAMU, crefyeT yunTbliBaTb, UYTO OHU
ANUTeNbHbI Nepuoj BpeMeHU cnoco6Hbl BblAensiTb M33. ¢ HamHoro 6osiee HU3KUM 3HayeHunem, Yyem M33
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YNCTbIX MOPOLWKOB. MNMpn 3TOM MexaHu3Mme criegyeT, npexae Bcero, obpawarb BHUMMaHMe He Ha M33 camux
NOpPOLLKOB, a Ha M33 peanbHoOi cpeabl. Mpuyem M33 peanbHOW cpefbl MOXeT Oka3aTbCsl MeHee 1 M.

e) KopoHHble pa3psabl: KOpoHHble pa3pafbl He CNOCO6HbI 3aXuraTb roproyrie NOPOLKN. KOPOHHbIe pas-
pAAbl HeM36exHbl Npy obpaleHn ¢ 60bLWON Maccoli CbiMyyYnx HEMPOBOAAWMNX MaTepnasioB uanm matepua-
NOB CO cpefHell NPOBOAMMOCTbIO.

f) Ckonb3swme kKucteBble paspafbl: BbluncrieHHble 3HAYeHWSA 3HEepPrun, peasiM3oBaHHON MNpU CKOMb-
3AUWMX KUCTEBbIX paspsagax, 06bl4HO 6biBalOT nopsagka 1 k. NMpumepbl Takux BblYNCAEHUI AaHbl B B.3.9.

4) KoHnueckune paspagbl: KoHnueckue paspsifbl BO3HUKAOT Npy 3arpy3ke B OYHKepbl BbICOKO 3apsiXXeH-
HbIX MOPOLWKOB. CYMTAETCS, YTO OHN CNOCOGHbLI 3aXuraTb roptoymne rasbl, Napbl rOPLOYNX XNAKOCTel 1 roproymne
AucnepcHble Matepuanbl (cm. A.3.7).

h) MonHnenopo6Hblie pa3psagbl: XOTA TakMe paspsfbl TEOPETUYECKN BO3MOXHbI, HO B MPOMbILWIEHHbIX
yCNnoBuAX He Habofanucs.

9.3 Mepbl 3aWnThbl

9.3.1 O6wumne NONOXeEHNSA

PeXunMbl 1 yc/ioBUs Npon3BOACTBEHHbIX NMPOLLECCOB A0/KHbI UCK/IOYaTb ONacHble NPOAB/EHNS cTaTnye-
CKOro afnekTpuyecTBa. 3T0O MOXeT 6bITb AOCTUTHYTO:

a) yBesiMyeHnem NpoBOAMMOCTU CbINyUYNnX MaTepunanosB, HaNnpumep, NOBEPXHOCTHOM 06paboTKoW;

b) 3aMeHO M3oupytoLero o6opyaoBaHUs NPOBOASALLMM 3a3eM/IEHHbIM 060OPYA0BaHNEM;

C) NOBbIWEHNEM BAAXHOCTU CbINy4YnX Matepunanos;

d) woHusauwueii:

e) cCoKpalleHneM U3Mesib4eHNsA CbiNy4yero matepuana, Hanpumep npeAoTBpaljeHneM UCTUPaHUS;

f) orpaHuyeHWeM AgucrneprupoBaHuns, HanpuMmep NpMMeHeHUeM TpaHCNOPTMPOBaHUA NAOTHON ha3oii, a
He NOTOKOM C HU3KOW KOHLUeHTpaune;

) CHMWXEHWEM CKOPOCTU TPaHCMOPTUPOBAHUS MYyTEM CHUXEHUSI CKOPOCTU Hecyliero BO3AYLIHOro rfo-
ToKa:

h) npegoTBpaleHnem obpasoBaHmsa 60NbWNX 06BEMOB CbhiNy4yero marepuana;

i) NnpegnoyTeHMeM camOTEYHOro TpaHCNopTa BMeCTO MHeBMOTpaHcnopTa:

j) ncnonb3oBaHMeM ANA NHeBMOTPaHCNOPTa NPOBOAAWNX UIN pacCenBaloLLnX MaTepnasonNpoBooB.

9.3.2 ¥YBnaxHeHue

Ecnn yBnaxHeHue ncnosb3yeTcs, Kak Mepa 3awuTbl OT CTaTUYeCKOro afiekTpuyecTBa npu obpalieHnmn
C CbiNy4ynMun Mmatepuanamu, o6bi4HO Npu 23 °C Heobxoamma 70 %-Has OTHOCUTE/IbHAS BAXHOCTb BO3ayxa.
3TOT MeToA MOXeT oka3aTbCsl He 3P (PeKTUBHbBIM MPU BbICOKUX CKOPOCTAX U NOBbIWEHHbIX TeMnepaTypax Ma-
Tepuanos.

MpumeuyaHne — Bo3gyx — NIOXOi NPOBOAHUK 3MEKTPUUYECTBA. YBNaXHEHNEe He 3PP eKTUBHO Kak CpeAcTBO
06€eCneyeHnst yTeukn 3apsjoB Ha3/IEKTPU30BaHHbIX MblEBbLIX 06/1aK0B. OJHAKO BbICOKAs OTHOCUTESIbHAS BIAXHOCTb BO3-
flyxa cnoco6CTByeT CHUXEHWIO NOBEPXHOCTHOMO YAe/IbHOTO COMPOTUB/IEHWSI YACTML, MHOTUX NOPOLLKOB. VcknoueHne —
60/1bLIMHCTBO NOMIMMEPOB. M03TOMy yTeuka 3apsifioB NPy rPaBUMETPUYECKON MJIOTHOCTY NMOPOLUKA MOXET YBE/INUMBATLCS.

9.3.3 MaTtepunanonpoBobl A4NA NHEBMOTpaHcnopTa

OnpepgeneHns aHTUCTATUYECKMX N NMPOBOAAWMX MaTepMasonpoBOAOB UK WIaHroB no 7.7.3.1 He npu-
MeHVUMbl A/ NMHEBMOTPAHCNOPTUBLIX MaTepMasionpoBOAOB CbiNyyux mMaTepuanoB. [18 HUX CONPOTUBIIEHME
YTEUYKN C BHYTPEHHEN NOBEPXHOCTU CTEHKM AO/HKHO 6bITb MeHee 100 MOM (nNpu namepeHnun no 1ISO 8031).

9.3.4 NoHun3auyunsa

MpoBoauMocTb ABYyxdas3HbIX, TBepaas asa/Bo3ayx. cMmeceli MoxeT 6bITb yBenMyeHa noHnsauymeii. Mo-
XeT 6blTb MOHM3aLMEN N MOXHO u3bexaTb anekTpusauum TpaHcnopTupyemoi ¢asbl. HO HEBO3MOXHO W3-
6exaTb OnacHbIX MPOSAB/IEHUIA CTAaTUYECKOrO 3/ieKTpuyecTBa Npu 60/1bWOM KONMYyecTBe TPAHCMOPTMPYEeMOro
MaTepuana v npu 601bWOM 06bemMe NbISIEBO3AYLWHON CMeCH.

Mpumevyanune — TpyaHo obecneunTb HEOBXOANMYIO NOHN3ALMIO HA CPABHUTEIbHO 6O/bLLNX PACCTOSHUAX, Ha-
npumep. 6onee 100 MM. Kpome TOro nosHblii 3apsf, KOTOPbI fo/mkeH 6bITb HEliTpann3oBaH, YacTo 6osblue, YeM cuctema
NOHU3aLuMn cnocobHa HelnTpannsosathb.

NokanbHble pa3psgbl BO3HMKAKOT Ha 3a3eMJIeHHbIe NPOBOAsiLe NPO600TE0PHUKY 1 HA NPOBOAA, KOraa
HanpshkeHHOCTU Noseil MaTepranoB rPaBMMeTPUYECKON NIOTHOCTU UK ABYXdasHbiX, TBepaas pasa/Bo3gyx.
cmecei 6M3KN K NPOGMBHBIM 3HAYEHUAM. B Taknx yc/roBMAX 3a3eM/IEHHbIE MPOBOAHUKNA HE AO/MKHbI Npume-
HATbCS.
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NMpumeuanne 1— Takue 3a3eMsieHHble NPO6OOTEOPHUKN WM NPOBOAA, NOMELLEHHbIe B MECTax BBOAA NOTOKA
B €MKOCTW CNOCOGHbI YMEHbLINTL 3HEepruio paspsagoB. OHU CNOCOGHBbI Takke o6ecneunTb 6e30NacHylo yTeuky 3apsfoB v
CHM3UTb HAaKOMN/IeHWe 3apsaa Npy 3arpy3ke eMKOCTY U3 U30STMPYIOLLMX MaTEPUAsIOB.

NMpumeuyaHne 2— OTAeNbHble (OTAENEHHbIE) YACTU (HanpuMep, NPO60OTGOPHUKN NN He3a3eMIIEHHbIE MPOBO-
LHUKU) MOTYT CTaTb 3apsiKeHHbIMU KOHAEeHCATopaMy 1 Cnoco6CTBOBATL BO3HUKHOBEHMIO MCKPOBbIX Pa3psifoB.

n pnmMmeyvyaHune 3 — I‘Ipm NMPUMEHEHNN aKTUBHbIX HeﬁTpaﬂM3aTOpOB AOJDKHBI 6bITb npegycMmoTpeHbl Mepbl, no
npegynpexaeHno BO3HMKHOBEHMSA NOXAapoB OT Harpesa UX OTAe/IbHbIX yacTeil.

9.4 Cblinyune matepuasnbl NPU OTCYTCTBUM FOPOYMX Fa30B U NapoB

9.4.1 O6wne NONOXEHNSA

MpepnonaraeTcs, 4TO MOPOLWIOK, HaxoaAwwmlica B obpaleHnn, cBo6oaeH OT NO6bIX rOPHUYNX rasos U
napos, ecsiu:

a) B Heroptoyem cCbinyyeM MaTepuasie KOHLEeHTpauus rasoB U NapoB HUXe UX HWXHEero npepgesia BOC-
nnameHeHusa (HMNB wnu LEL).

b) B roptoyeM CbiNyyem matepunase KOHLEHTpaumsa rasoB 1 napos Hmke 20 % mx HMB (LEL).

MpumevyaHune — YacTto cpasy nocne Cylkn ocTaTOYHAs KOHLEHTpaLus pacTBOpMTeNns B CbiNyyeM maTepuane
MeHee 0.5 % 06. Ecnv npy 3TOM NOpoLwok o6pattaeTcs Nnpu KOMHaTHON TemnepaType 6e3 o6pa3oBaHns TOHKUX hpakunii,
TO NpOBejeHne Takoro npouecca AonycTumo.

9.4.2 O6opynoBaHMe N 06BbEKTbl U3 NPOBOASAWMX UM paccenBalLWNX MmaTepuanos

B onacHbIX 30Hax Bce 060pyAoBaHue U O6bEKTbl U3 MPOBOAALWMX WUAN pacceuBalolMX mMaTepuasnos
[0/KHbI 6bITh 3a3eM/1eHbl, BK/IOYasA NaMUHMPOBaHHbIe NakeTbl C NPOBOAALMMN CAOAMU U HE CcTayMoHapHble
€MKOCTUN C MOKPbITUAMMU.

B page cnegylowux cutyaynii TpeboBaHUa No 3aseMsieHUI0 MOryT OblTb He 06s3aTeNlbHbIMU WUAN He
cTpornMun:

a) ec/in MOXeT 6bITb MOKa3aHO, YTO 06bEKTbl U3 NPOBOAALMX UM pacCenBalolMX MaTepuasioB He 3a-
psxalTca Npy HOpMasbHOM O6paleHnn Ui Npu NPUMEHEHNN He NO NPSAMOMY Ha3HaYeHUo nnn

b) MakcumanbHas 3anaceHHas Ha He3a3eMJ/IeHHbIX 06bekTax 3Heprus He npeBblwaeT MUHUMabHYIO
JHEPruI0 3aXnUraHusa cbinyyero matepuana nam

C) eCc/in eMKOCTb 06beKkTa He npeBbllWaeT 3Ha4YeHUsA, ykazaHHOro B Tabnuvue 2.

9.4.3 O6opynoBaHne N 06bEKTblI M3 U3ONUPYIOLWNX MaTepnanos

O6opypoBaHne N 06bEKTbI N3 N30JIALMOHHBIX MaTepmnanoB AOMNYCTUMbI K MPUMEHEHUIO, eC/IN TO/IbKO UC-
K/IOYeHbl ONacHble NPOAB/IEHNSA CTaTUYECKOro anekTpuyecTsa. Ecnn o6opypoBaHne 1 06beKTbl U3 N301ALN-
OHHbIX MaTepnasoB UCMNONb3YIOTCA B BUAE TPyO, LWW1aHrOB, KOHTeNHepoB, NMCTOB, NOKPLITUIA 1 cnoeB, cneagyeTt
0XunaaTb HaKOMEHUA Ha HUX 3apsaf0B CTaTUYECKOro a/ieKTpuyecTBa.

B pe3ynbTaTe 3apsXeHUs NOBEPXHOCTEN M3 U3ONUPYIOLNX MaTepuasoB MOTyT BO3HMKaTb CKO/b3slue
NCKpOBble pa3psifbl Cc aHepruei cebiwe 1 . HUKakux pa3pafoB, CNOCOGHbIX 3aXuraTb Cbinyyne mMatepuansbl,
He NpouCXOAuT, ecnn MPUMEHSAIOTCA U30/IUPYIOLWME MAEeHKW, COU WAN MOKPbLITUSA C 3/1eKTPUYECKON NMPOYHO-
CTbO HUXe 4 KB.

MoCKONbKY 3apsi>XeHne N30/IMPOBaHHOIO NPOBOAALLEr0 MaTeprnasna MoOXeT NPUBOAUTb K BOSHUKHOBEHUIO
NCKPOBbIX pa3psafoB, KOM6MHaLUA NpoBOASAWMX, paccemBaloWmnX N N30ALNOHHBIX MaTepuanos AonycTuma,
TO/IbKO ec/iM BCe NMpoBOAsliMe N paccenBaroLme 4acTu AO/KHbIM 06pa3om 3a3eM/IeHbl.

9.4.4 dunbTpbI

B dvnbTpax 4na B3pbiBOONACHbIX NblNei nsonupyowme unbTpytowmne TKaHN He A0/KHbI NpepbiBaTh
Lenb 3a3eM/IEHNSA, COeAMHAIOLWYIO0 YacTn U3 NPOBOAALLMX UM pacCenBalolmMX MmaTeprmanos, Hanpumep, Kap-
KacoB PyKaBOB B pyKaBHbIX (punbTpax. OCO6eHHO BaxHO, YTOOblI BCe MeTa/l/In4eCKne 4yacTu, Takme Kak 3a-
XUMBbI U T. N,, C EMKOCTbIO cBbile 10 N® 6binn 6bl 3a3eMneHbl, ecin M33 (MIE) cbinyyero matepnana meHee
3 M. O9TOT Npeaen o60CHOBAH NPakTUYECKMM OMNbITOM, MOKa3blBaKOLWWM, YTO MOYTU HEBO3MOXHO ObITb yBe-
PEHHbIM B TOM. UTO BCe flaxe Hanbosiee MesikMe MeTanamyeckme getann (OA4MHOUYHbIE BUHTbI, 3aXUMbl U T. 4.)
Bcerga 3asemMsieHbl. 3a3eMsieHne UK coeMHeHNe NepeMblyKaMmn AOKHO rapaHTUpoBaTbCA CaMOW KOHCTPYK-
uunen n/vunu ceoncTtBamm NpMMeHseMbIX MaTepnasos.

[na 3To uenn okasanocCb OYeHb NOJIE3HbIM MpUMeHeHUe PUNbTPYOWNX TKaHel, NU3roTOBJIEHHbIX U3
BOJIOKHA, coAepxXallero npoBogsaLline HUTU, AN NPUMEHEHUE 06bIYHbIX (PUNBTPYIOLWNX PYKaBOB, MPOLWNTbIX
M3 KOHUa B KOHel, MeJHOW MPOBOJIOKONM, UrpawwWwmx posb NepemMbiYkn B OMOPHOM Kapkace W 3akpenseHHbIX
MeTasl/IMYeCKUMU 3aXUMaMu.
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Tam. rae NpuCyTCTBYIOT roptoumne uamn rge obpawatoTcs HemeTannnyeckue noiim ¢ M33 meHee 30 mAx.
cnepyeT Bcerga NpUMeEHATb 3a3eM/ieHHble (hunbTpylowme TKaHW U3 NPOBOASWNX MaTepuanos. Takne TKaHU
B (huNibTpax co cpefoli CyXoro Tuna AO/DKHbI TaKXXO MPUMEHATBLCA ANA MeTananyeckux noisieii c M33 meHee
30 mOx. ConpoTuBrieHNEe 3a3eMJIEHUS A0J/DKHO 6bITb MeHee 100 Mom. MNMpumeHeHne BOJIOKHA, COoAepXaliero
MeTan/imyeckme HUTU, Ha KOTOPbIX BO3HMKAET KOPOHHbI pa3psf, CNoCcOGCTBYET Takke CHUXEHUIO 3apsiga Ha
nopouwke n Ha unbTpe.

MpumeyaHune — Mbian Al, Mg. Tin Zr 06bl4HO MeoT MO3 meHee 30 mx. Torga kak M3 nbineli Fe. Co. Ni.
Cv 1 Mn 06bI4HO 60MbLIe 3TOro 3HaYeHus. bonee getanbHas uHdopmauua npeacrtasneHa 8 NFPA484 [22]. CtaHgapT
[ANS TOPIOUYNX MEeTaN/IMYecknx nbine.

9.4.5 Cwunocbl U eMKOCTU

9.4.5.1 O6wune NOMOXEHNA

Mpun ob6paweHnn c cbiny4ynmMmn MmatepmanamMmm, CUiocaMm U eMKOCTAMUW NS CbINyYnx maTepuanosB onac-
Hble MPOAB/IEHUS CTAaTUYECKOr0 3/1eKTPMUYECTBA AO/DKHbI ObITb NCK/TIOUYeHbl. OnacHble 3apsaAbl MOTyT Hakannu-
BaTbCs KaK Ha CbINyyMx MaTepuanax, Tak U Ha CTEHKax cuioca Uam eMKoCTU.

MpumevyaHne — Hapagy c cuinocamy M eMKOCTAMM 60/bLIOrO 06bemMa MPUMEHSAIOTCS Takke Masible MObu/b-
Hble eMKOCTHW, 3aKpoMma, iapu, 6apabaHbl, MeLKN, CyMKW, MsiTkne cpefiHeobbeMHble KoHTeliHepbl (MCOK nnu FIBC) unu
apyrue Buabl ynakoskun. MCOK (FIBC) nogpo6HO paccMoTpeHbl B 9.6.

C nomMolbi 610K-CXeM Ha pUCyHKax 1—3 MOXHO NpoaHanM3upoBaTtb, GyAeT /U CbiNyyuiAi matepuan
3apsXaTbCs A0 OMACHOro YPOBHSA MpW 3arpys3ke B CUI0C WIN B eMKOCTb. Ecnn TpeGyeTcs, TO JO/KHbI 6biTb
NPUHATbI Mepbl NO NpeAynpeXAeHNt0 BO3HUKHOBEHUS KOHWYECKUX, MOMTHMENOAOGHbIX WU UCKPOBbIX pasps-
noB. B 3aBUCMMOCTM OT yAeNbHOro 06bEMHOI0 CONPOTUBJ/IEHUA ChiNyYyero matepuana BblbupaeTca ofHa uU3
cnepylwmnx 610K-CXem:

pucyHok 1: OueHka cbiny4yero maTtepuasia C HU3KUM yAesibHbIM OGbEMHbLIM COMPOTUB/IEHUEM
(p S1MOM m);

pucyHoK 2: OueHKa cbinyyero maTtepuasna co CpefHUM yAesibHbIM 06beMHbIM COMPOTUB/IEHNEM
(1 MOM M <pS 10 TOm m);

pucyHok 3: OueHKa Cbinyyero MaTepuasia C BbICOKAM YyAeNlbHbIM O06BbEMHbIM COMPOTUB/IEHNEM
(p > 10 FOm m).

MpumeyaHne — Ha 610k-cxemax Ha pucyHkax 2 n 3 o6o3HauyeHme W,ahdeoiNg COOTBETCTBYET MaKkcu-
MasibHOW 3Heprum KoHu4yeckoro paspaga (cm. A.3.7).

AnbTepHaTMBOW M3MEPEHUID HaMPSXEeHHOCTWU 3/1IeKTPUYECKOro NoA Hafj C/I0eM CbiNyyero matepuana
MOXeT 6bITb MOAe/IMPOBaHNe 3/IeKTPMYECKOro NOJsA B CU/IOCE C y4eTOM yTeuYku 3apsga B npouecce ero 3a-
rpy3ku. BbluMcneHns No Takoli MoAeNnn A0/MKHbI GbiTb OCHOBaHbl Ha AaHHbIX: 06 OTHOLWEHNM 3apsga K Mmacce,
HacbIMHOW M/IOTHOCTM U MPOU3BOAMTE/ILHOCTU 3arpy3Kn, OTHOCUTE/IbHOW AW3NEeKTPUYECKON MPOHUL,aeMOCTHn
M yAeNbHOM O6BbEMHOM COMPOTUBJ/IEHUM MPU HACBIMHOW M/IOTHOCTM ChbINy4Yero martepuana, a Takke Ha reo-
MeTpuyecknx napameTpax cunoca. Ecnu pagmanbHas cocTtaBngwlas HanpsHXKeHHOCTU NOMSA OocTaeTca MeHee
3 MB/M. KpuTepuii oNa HanpshkeHHOCTW Nons o6bema matepuana cobnwgeH. Pasnnune mexagy 0,5 MB/m n
npeAesibHbIM 3HadyeHMem 3 MB/mM cBfizaHO C pacnpegeneHuem noas B cuioce, rae MakcumalsbHas coCTaB-
nawWwas nonsa Bcerga HanpasB/ieHa pajuanibHO K CTEHKE M M3MepsAeTCcsA Ha CTeHKe Cuaoca, a He B aCU/1IbHOM
HanpaB/IeHUWN, XapakTepu3dyeMoM AaHHbIMWU, U3MEPEHHbLIMW Ha/ C/I0eM.

Kpome Toro, npm oueHke 3apsfa Ha CTEHKax CM1I0COB M eMKOCTel [ONOSTHUTENbHO AO/DKHbI YYNTbIBATb-
cA nonoxexHunsa 9.3—9.4.

Mpun pasrpys3ke CU/IOCOB M EMKOCTEN B OTCYTCTBMW FOPHOYMX Fa30B M NapoOB rOpHOYNX XUAKOCTENR 3apsag,
CbINy4YnXx MaTepmnanoB He AOCTUraeT ONacHOro ypoBHsA. Kpome Toro, Bce pasrpy3o4Hblie N MOOGU/IbHbIE YCTPOWA-
cTBa TpebylT OTAEeNbHOTO aHanmnsa.

MpumevaHne — CMm. Takxe 9.3.

CnepyeT, 04HaKO, YY4ecTb, YTO B 6O/IbILIMHCTBE C/ly4YaeB onepaylusi pasrpysku conpshkeHa c onepauueii
HamnoJIHEHNS cusioca UM eMKOCTHU.

MpoBoasLMe CUI0ChI U eMKOCTY AO/DKHbI BbITb 3a3eMJIeHbl, @ PaCCENBAlOLLNE CUIOCHI U @eMKOCTMU L0J1XK-
Hbl 6bITb B KOHTaKTe C 3eM/ieili Npu 3arpyske v pasrpyske.
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*Cwm. 9.45 2.

PucyHok 1 — Bniok-cxema: oueHka cbinyyero marepmana c p5 1 MOM-m
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PucyHok 3 — bnok-cxema: oueHka cbinyyero matepvanac p > 10 from m
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9.4.5.2 JokyMeHTaLms no o60CHoOBaHMO 6€30MacHOCTU npouecca

Ecnn B COOTBETCTBUU C OAHOI U3 6J/IOK-CXEM Ha PUCYHKaX, C 1-i1 MO 3-10. OMAacHOCTb 3aXWUraHus uc-
K/t0YeHa Ha OCHOBE MOLIAroBOro peleHns Mo «[oKyMeHTauuu, yaocToBepsioleil 6e3onacHoCTb npoLeccar,
0ONacHOCTb B3PbIBa AO/HKHA 6bITb MPOAHANIM3NPOBAHA U OLEHEHA AeTaIbHO. B 3TOM KOHTEKCTE HYXHO YyYecTb,
UTO He3HauuTeNbHble U3MEHEeHUs B npouecce, NPoAyKTe, 060pyLOBaHUY, YNAKOBKE U T. 4. MOTYT UMETb Cy-
W ecTBeHHOe B/NSIHME HAa BO3HWKHOBEHME U 3aXKMTaloLLyto CMOCO6HOCTbL pa3psifioB, a Takke Ha o6pasoBaHue
M cocTaB B3pbIBOONAacHO cpefbl. COOTBETCTBYIOLEE NPABOBOE PELIEHUE AOKHO 6bITb OTPAXKEHO B [OKY-
MeHTauuM no B3pbliBo3awnTe. Tam. rge UCTOUHUKU 3aXUraHWsi U B3pbiBOONacHas cpefa He MUCK/YeHbl, B
LOKYMeHTauun fo/KHbI 6biTb OTpaXeHbl Mepbl 3aWnTbl (HanprMMep, nerkoc6pacbiBaeMbiMU KOHCTPYKUUSIMU 1
OPYTMMY MepamMu MacCYMBHON B3PbIBO3aWNUTbI, UHEPTM3ALMNEN U MPOEKTHBIMU PELWEHUSIMU).

MpumeyaHne — B EBpone gokymMeHTaLus No B3pbiBO3alMTe AO/HKHA COOTBETCTBOBATh [npekTnee 99.'92/EC
[23].

9.4.5.3 MpoBogswme N paccemBarLwne eMKOCTM C NPOBOAALLMMN UNN paccenBaloWMmMn BKAagbllamMmmn

B fononHeHne Kk Mepam, nepeyncseHHbIM B 9.3, BO B3pbIBOOMACHbIX 30HaX AO0/MKHbI MPUMEHSATLCS TO/b-
KO npoBoAsine N paccensarolime BkNagbiwmn. NMpyu 3TOM OHU JOMKHbI 6bITh HafeXHO 3a3eM/ieHbl Y JO/MKHbI
ocTaBaTbCs 3a3eM/IEHHbIMU NPU N3BJIEHEHUN UKW NPU BO3BPaTe UX B EMKOCTb. 3TO MOXeT obecneumBaTtbCs,
Hanpumep, HafeXHbIM KOHTAKTOM C 3eM/ieli Yepe3 eMKOCTb/6YHKepP 1 HaAeXHbIM KOHTaKTOM € 3emeli yepes
nepcoHasn, ussnekawwmnii nnn Bo3BpalaloWwmii BkNagbiwm o6paTHO B eMKOCTb. VIHaye BO B3pbIBOOMACHbIX
30Hax BKNagbllWy He cnegyeT HU M3BeKaTb, HU BO3BpaljaTb 06paTHO B eMKOCTb.

3.4.5.4 MNpoBogAwMe U paccemBarLWwne eMKOCTU C U3OIMPYIOLWNMN BKAaAblWamMn

N3onupytoume BkNagbiWn AOMKHbI 6blTb NMO/THOCTBIO UCK/OYEHbl. OHU MOTYT MPUMEHSATLCSA TOMILKO B
cny4vae, Korga AOMNOSIHUTENILHO K Mepam, nepeyuncrieHHbIM B 9.3. cobniogaetcs, No KpaiHeli mepe, 04HO U3
cneayrLWwmnx ycnoBuii:

a) o6bem < 0,25 T 3;

b) Npo6MBHOE HanpsxeHne < 4 kB (6 kKB B c/iyyae TkaHbIX MaTepunasnoB);

C) ToNWKMHa BKNaabiwa > 10 mm:

d) fOKYMeHTaslbHO YCTaHOBJ/IEHO, YTO CKO/b3sllMe KMCTeBble paspsAfbl He MOTyT BO3HMKaTb.

NMpuMmeyaHue — BO3MOXHOCTb BO3HWKHOBEHUS CKOMb3SLLMX KUCTEBbIX Pa3psifoB 3aBUCUT OT TO/LMHBI, YAeb-
HOTo 06bEMHOr0 CONPOTUB/IEHWUS U NPOGUBHOTO HaMpPsXXeHUs BKNagbllla, a Takke OT 3/1eKTPUYECKUX CBOICTB ChbiMyyero
maTtepuana. X BO3HUKHOBEHUSI HE OXMAAETCA Ha TOHKMX CI0AX KPAaCKU U HA MOSIMMEPHbIX MOKPbITUSAX TOMWMHON MeHee
50 MKM. 0GbIYHO HAXOAALWMNXCA HA BHYTPEHHNX NMOBEPXHOCTSAX CTEHOK KOHTEHEPOB, N3-3a HU3KOro NPOGMBHOIO Hanpsxe-
HWS TaKuUX NOKPbITHIA.

Cbinyyne matepuanbl AO/DKHbI 3a3eMAATbLCSA, €Cn UX yAenbHoe 06beMHOe COMNpOTUB/EHWE MeHee
100 MOwm.

3a3eMsieHne MOXeT AOCTUraTbCA, Hanpumep, NyTemM BBEAEHUS O4HOr0 UM HECKOSTbKMX MeTann4yeckmx
CTepXHel 1AM NUCcToB, AOCTUTralWMX AHA eMKOCTU. OHN A0/KHbI BBOAUTBLCA Mepepj 3arpy3koii anekTponpo-
BOAAWNX CbINYYNX Matepmanos.

9.4.5.5 M3onupytowne eMKocTu

O6bIYHO N30UpYyloLW e EMKOCTM A0/KHbI 6bITb NCKIOYEHBbI N3-3a PUCKa NOSIB/IEHNSA CKOMb3ALWMX KucTe-
BbiX pa3pAfos. OHM MOryT NPUMEHATBCA TOMIbKO B C/y4vas, Korga AOMNO/IHUTE/IbHO K MepaM, NepeyncsieHHbIM
B 9.3, cobnopaetcs, No KpaiHen mepe, oaHO M3 ycnoBuii ot a) Ao d), ykasaHHbIx B 3.4.5.4. Ecnu yaensHoe
06beMHOe conpoTuB/IeHNE CbiNyyero matepnasna mMeHee 100 MOM M. TO CbiNyunii maTepuan nNoanexuT 3a-
3emneHnto. KoHnyeckme paspsgbl 4OKHbI ObITb NCKIOYEHDI.

MpumeyvaHne — BO3MOXHOCTb BO3HUKHOBEHUS CKOJIb3ALMX KMCTEBbLIX Pa3pAA0B 3aBUCUT OT TOJLWMUHLI, yAe b-
HOro 06bEMHOr0 COMPOTUBAEHUS U NPOOGUBHOIO HaNPSHXXEHWS €MKOCTM, a TakkKe OT 3NeKTPUYeCKMUx CBOWCTB cbliny4yero
MaTtepuana.

9.4.5.6 N3onnpyrolme eMKoOCTU C BKAagblwamm

B nsonupytowmnx eMKoCcTAaxX NposoaslimMe BKNaabiWy He 0J/KHbI NPUMeHATbLCA. Ecnn npoBogswmne Bkia-
AblWN HEOBXOAMMbI, TO OHN AO/DKHbI ObITh HaAEXHO 3a3eM/ieHbl.

N3onupyowmre BkNagbiwn B U30MPYIOLWNX EMKOCTAX C/ieqyeT paccMmarpuBaTb B cooTBeTcTBUN € 9.4.5.5.
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9.5 lononHnTenbHble TpeboBaHNA NO ob6paleHnto C CbiNy4YnMn mMatepunasamm B NpucyTCcTBUN
ropoynx ra3os n napos

9.5.1 O6wumne NONOXEHNSA

Mpun HannuYUM KOMOGMHaLMN B3PbIBOOMACHbIX ra3oB M NapoB B Mbl/IEBO3AYLWHOW cMecy ob6pa3syeTcsl Tak
Ha3blBaeMas rmépugHas cmecb {CMeCb roploUmnx ra3oB UaM NapoB 1 rOplYUX NblNei ¢ BO3AyxXOoM) B npegenax
BocnnameHeHus (cm. 3.14). MMHMManbHas aHeprusa 3axuralina (M33 nnm MIE) Takoli cmecu, rnaBHbIM 06pa-
30M. onpefenseTca KOMYECTBOM rasa uam napa v 06bIYHO HaxoAUTCA HKe MI3 uucToli Nbln. ICTOYHUKOM
obpa3oBaHunA Takoli rM6pNAHON cMecy MOXeT 6bITb pacnblyiieman B3BeCb MOpoOLWKa B XWAKOCTU UM pacnbl-
naemMblli CbiNy4ynidi MaTepuan, cogepxalwnii pactBopuTesib U BblAENAOWMA ero napbl.

Oco60e BHMMaHuWe obecneyeHuto 6e30nacHOCTU cneayeT NPOABUTL Npu obpaleHnn Cbinyynmu maTte-
puanamMmun. NpoNUTaHHbLIMWU COJIbBEHTaMU, NOTOMY YTO Mpu o6paweHnn ¢ nx 60NbWUMU MaccaMu C BbICOKUM
yAeNbHbIM COMPOTUBMIEHNEM HeNb3A M3bexaTb KMCTEBbIX pas3psAfoB, CNOCOOGHbIX 3aXuraTb B3PbIBOOMNACHYIO
raso-/napoBoO34yLIHYI0 UK TMOPUAHYIO B3PbIBOOMACHYIO cpeay.

PasnuuyaTb HU3KOe, cpefHee UK BbICOKOE yAe/lbHOe 06 beMHOe CONPOTUB/IEHNE ChbiMyYnx Matepunanos
He TaK BaXHO, KaK BaXHO, YTOObl He 6bINI0 HUKaKMX FOpOYNX ra3oB MW NapoB. B npucyTcTBMK ropounx rasos
MUAn NapoB O0COOY pPONb MMeeT TOIbKO Npefesn yAenbHOro o6bemMHoro conpotusnedna 100 MOM-m.

CneposartefnibHO, 3TU TpeboBaHMA (TpeboBaHMA ob6ecneyeHns MCKPOB6e30nacHOCTN AoNyCcKaeMblX pasps-
[,0B) KacaloTcs TONbKO ra3oB v napos noarpynn WA v VIB. Ans nogrpynnel 1IC Heo6xoanMa TONbKO MHepTu3auus.

9.5.2 Mepbl Npu yaesbHOM 06beMHOM conpoTuBaeHnun >100 MOmM-m

Hy>XHO nsberatb OTKPbITOro o6palieHus ¢ CbifydynMMmn Matepuanamu € yaesibHbIM 06 beMHbIM CONPOTUB-
neHvem r 100 MOM-M. cogepxalmmun pactBoputenn. Korga obpatieHns ¢ HUMK, 0CO6eHHO C UX 60bLLNMYN
KONMmyecTBamu, He/b3 nsbexarb, TPeOYOTCA A4ONONHUTENbHbIE Mepbl NpefoTBpalleHns B3pbiBa UM B3pbl-
BO3alWKnTbl. K TakKum mMepamM OTHOCATCA:

a) nHepTusaums;

b) o6paboTka noj BakyymoOM MaTepuana, cofepxaliero pacTsopuTtesib:

c) obpaboTka matepuana, cofepxaliero pacTsoputesnb, Npn Temnepartype 3HaYMTeNIbHO HUXe Temne-
paTypbl BCMbIWKN pacTBOPUTESIS;

d) o6paboTka BO B3pbiBOOE30MaCHOM 060pyA0BaHUN:

e) ucknYeHne rmbpuaHoli cmecu unm

f) npumeHeHne cneumanbHbIX KOHCTPYKTUBHBLIX Mep.

Mpumeyanne — O6palleHNto C CbiMyyuMU MaTepuanamn C YAefbHbIM O06bEMHbIM COMNPOTUBAEHUEM
2 100 MOM M 06bI4YHO CONYTCTBYHOT 3HAYNTENbHbIE 3apsAAbl CTATUYECKOTO 3/1IEKTPUYECTBA N HENb3A UCKTHOUYNTL BO3HUKHO-
BEHME KNCTeBbIX PaspsafoB, a CnefoBaTe/IbHO U BO3MOXHOCTU 3aXUraHus.

9.5.3 Mepbl Npu yaenbHOM 06beMHOM CONPOTUBIEHNN MOHee 100 MOM-m

Mpn o6paleHnm ¢ cbinyynm MmaTeprmasiom C yaenbHbIM 06 beMHbIM CONPOTUBeHNeM MeHee 100 MOM-M.
Hanpumep, B C/iy4yae CbiMy4yero marepuana, cogepxaliero nonspHblli pacTBoOpuTeNnb, cnedyeT NMPUMeHATb
npoBojsliee 3a3eM/eHHOe obopyaoBaHue nnu nwb6oe Apyroe obopyaosaHne, KOTopoe obecrnevynsaeTt [oO-
CTaTOYHYI0 Naowafb 3a3emsieHns, 6,1aronpUATCTBYIOLWYIO yTeyke 3apsf0B CTaTUY4eCKOro asiekTpuyecTsa u3
ob6bema cbinyyero matepuana Ha 3emsio.

Mpumeuanne 1— Bcnyyae 60/bLIONO KOSIMYECTBA ChiMyYero Matepuana, 415 OLeHKU y4e/1bHOro CONpoTUBe-
HUs TpebyeTcsi NpeAcTaBUTeNbHbIN 06pasel,. KpoMe yAenbHOro 06beMHOro CONpoTHUBIEHUS TaKKe MOryT noTpe6oBaTthes
CBEJEHMUS O MPUPOAE U KOJIMYECTBE COAepXaLlerocs pacTBoOpuTess.

MpumeuaHne 2 — ChiNyunit MaTepuas, Kak n roproyas XuAKOCTb, MOTYT CTaTb 3apsHKEHHLIMU A0 ONacHOro
YPOBHS NPy 3arpy3ke B eMKOCTb WU MPY 3arpyske B XUAKOCTb.

9.5.4 3arpy3ka cbiny4ero matepuana B eMKOCTb

3arpyska cbify4yero mMatepuana B €MKOCTb, COAEPXallyl roptouune rasbl WM Napbl, MOXeT COMPOBO-
XOATbCSl ONAcHOl anekTpu3auueli pasrpyXxaemoii eMKOCTU, /ioTka uav Tpy6bl, NPOAYyKTa, NMOCTYNalwLWero B
3arpyxaemyl eMKOCTb, 3arpyaemoii eMKOCTU, NpoAyKTa B eMKOCTU uau onepartopa. 3arpysky Cbifnyyero
mMaTepuasna, no3aToMy, NpPeanoyYTUTENIbHO BbINOJHATbL B 3aKPbITOW M/MAN aBTOMATM3MPOBAHHO cucTeme, Kak
npaBuno, B cpefe UHEPTHOrO rasa.

MpumeuyaHue 1— HakonneHue 3apsfa B MPOLECCEe 3arpys3ku CbiMydyero mMatepuana U3 MeTasi/IMyeckux unm
N1acTUKOBbIX 6apabaHoB B NPOLLIOM 0KA3a/10Ch NMPUYMHON MHOTMX NOXapOB U B3PLIBOB.
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MpumeuaHne 2 — DNeKTPU3ALUS NMPOUCXOANT, KOTAA Chiflyumnii MaTepuas CCbinaeTcst U3 eMKOCTM Wu MeLika
UMM KOTAA OH NOCTynaeT NOTOKOM Mo fI0TKY, Mo Tpy6e Un Yepes BOPOHKY.

PyuHylo 3arpysky O OTKPbITbIi cocyp (annapaTt, peakTop) no BO3MOXHOCTW C/eAyeT UCKIUYUTb. Ecin
OTKPbITOW 3arpysku CbiNyyero matepuana B eMKOCTb C B3PbIBOOMNACHOW cCpefoit Henb3a nsbexaTb, JO/KHbI
6bITb NPeANPUHATLI creynanbHble Mepbl MO NpefoTBPaLLEHUIO ONACHbIX NPOSIBEHNI CTaTUYECKOro 3/1eKTPU-
yecTBa.

a) EMKOCTM unu nakeTbl, U3 KOTOPbIX MaTtepuan 3arpyxaeTtcs, AO/KHbI GblTb U3 MPOBOASAWMX UK pac-
cenBarwLMX maTepmnanos.

b) Mpwn pa3rpy3ke onycrowaemble NPOBOASALLNE EMKOCTU UMW NakeTbl AO/IKHbI GbITb 3a3eMJ/IEHbI, a pac-
cenBarmLiMe eMKOCTU UM NakeTbl AO/MKHbI GblITb B KOHTAKTE C 3eM/IEN.

NMpumeyaHune 1 — [lpuMepamn pacceuBarwLiMX MaTEPUANOB, NMPUMEHSIEMbIX NMPU U3rOTOBJIEHUU EMKOCTEN,
cnyxaT 6ymara, paccevBaiole KOMMNO3nTHbIe MaTepuasbl n Gymara, 1aMUHUPOBaHHas MaacTukom. [is naketos, cae-
NaHHbIX U3 paccenBaloLero Matepuana, Hanpumep, Ans GyMaxHbIX NakeToB, PyKn onepaTopa — KOHTAKT, 4OCTaTOUHbI
[ANA 3a3eM/ieHus. B 3ToM ciyyae nos, 60TUHKM U NepPUYaTKM AO/KHbI TakKe GblTb PACCEMBAOLWMUMU U CONPOTUB/IEHNE 3a-
3eM/IeHUs He 40/DKHO BbiTb HAPYLLEHO 3arpsi3HeHUAMMU.

NMpumMmeyaHue 2— Bo BpeMsi XpaHeHUsi paccenBallLme CBOWCTBA NAaKETOB HE AO/MKHbI CHUXATLCS, HanpumMep,
NpU UX XPaHEHWN B YCNIOBUSAX MOHWXEHHOW BNAXHOCTW. B MecTax XpaHEeHUA MOXeT BO3HWKHYTb HEOOGXOAWMOCTb yBEeNU-
YeHUs BNXKHOCTW, 0COGEHHO 3VMOIA.

MpumeuaHne 3— PacceuBaiolne NIacTUKOBbIe MeLIK 06bIYHO HE 3a3eMSI0T Yepes 3aXMMbl YCTPOIICTB 3a-
3eM/IeHUsA. @ TO/IbKO MOCPEACTBOM KOHTAKTa C 3eM/Ieid, HanpuMep, TO/IbKO Yepes onepartopa.

NMpumeyvaHne 4 — C Mewkamu, CymKamu u T. N. yA06HO o6pallaTbCs Ha NPOBOASALLEl NosKe, CTennaxe unm Ha
CTONE C UACTOl NOBEPXHOCTbIO, COEAUHEHHO C YCTPONCTBOM 3a3eM/IEHUS.

c) He cnegyeT NnpuMeHsiTb N30/MpytoLLMe BKIaAbIWN, €C/TM OHM MOTYT OKasaTbCs B Cpe/je ropoynx rasos
WAN Napos.

d) B npoBoAsAWMX EMKOCTSX CrefyeT NPUMEHATb TO/IbKO NpoBoasAlmne Bknagbiwm. OHU fOMKHbI OblTb B
XOpOLIEM KOHTaKTe C 3a3eMJ/IEHHO EMKOCTbIO U Npy X BBeAEHUN B eMKOCTb, U NPU UX U3BSATUN U3 EMKOCTU.
Mpu Heco6OAEHUN 3TOFO YCNIOBUSI HU UX BBEAEHNE B EMKOCTb, HU UX U3bATME M3 EMKOCTU HEAOoMyCTUMO BO
B3pbIBOOMNACHOW 30HEe. B npouecce NpMMeHEHNA BKNaAbIW He AO/DKEH OTAENATLCA OT EMKOCTHU.

e) PacceuBawuwme BKAaAbIWM MOXHO NMPUMEHSATb B NPOBOAALLNX UIN pacCenBalonMX eMKocTsaX. OHU
[0/DKHbI 6bITb B XOPOLIEM KOHTaKTe C 3a3eMJ/IEHHOW eMKOCTbIO U MpU UX BBEAEHUU B EMKOCTb, U MPU WX U3b-
ATUN U3 eMKOCTU. MNMpn Heco6IIAEHNN 3TOTO YC/I0OBUS HU UX BBEAEHME B EMKOCTb, HU UX U3bATME U3 eMKOCTU
HeLONyCTMO BO B3pbIBOOMNACHOI 30He. B npouecce npvmMmeHeHUs BKAaAbll He A0/HKEeH OTAENSATbCS OT eMKO-
cTn.

0 MHOroc/ioiiHble MakeTHble BKAAAbIWW WUAN NakeTbl C U30INPYIOLWUMU MOKPLITUAMM MO BO3MOXHOCTU
cnepyeT rae 6bl TO HM 6bIJIO UCKOYATb. EC/IM UX NpUMEHeHWe Mo onpeAesieHHbIM NpUYMHAM BCe Xe Heo6Xo-
OVMO. TO AO/IXKHbI 6bITb COBMOAEHbI CeayoWmne yCnoBus:

- n30MMpylolLee NOKpbITME HE AO/KHO 6bITh TO/IWE 2 MM 1
- BCe NpoBOAsLIME UM pacCenBalolLMe C/I0M NnakeTa A0/IKHbI Bcerga 6biTb 3a3eM/ieHbl UK 6bITb B
KOHTaKTe C 3eM/ei.

A) BcnomMoratenbHble ycTpoiicTBa Asl 3arpy3ky Cbinyyero matepuasna fo/KHbl 6biTb NPOBOAALLNMU U

3a3eMJsIeHHbIMU. JTI060I NOTOK UM BOPOHKA A,0/KHbI 6bITb A/IMHO MakCMMyMm 3 M.

MpumeyaHne — Mpumepamm Taknx BCrnomoratesibHbIX yCTpOﬁCTB ABNAKTCA nonatbl, BOPOHKN, NOTKMU U T. 4.

h) flofkHO 6bITE 06ecnevyeHO 3a3eM/IeHNe BCeX ONepaTopos.

i) Mpon3BOANTENBHOCTL 3arpy3ku Cbiny4yero matepuasna He A0JIXHa npeBblwaTtb 1 Kr/c.

OpfHaKo 13-3a BbICOKOIO YPOBHSA pUCKa, CBOMCTBEHHOIO TakKMM onepaumnam, AN AOCTUXKeHUs TpebyemMo-
ro ypoBHsi 6€30MacHOCTM MOTyT OKasaTbCs HEOOGXOAMMbIMM AOMNOJIHUTE/IbHbIE Mepbl KOHTPOJIS.

Ecnu npu 3arpyske cbinyyero matepuasna faxe TO/IbKO B TeHeHNe KOPOTKOro NpoOMeXyTKka BPEeMEeHMN B CO-
cyae obpasyeTca CycneH3us uan aMmynbCcus, crieayeT yunTbiBaTb, YTO B TaKOi MHOrodasHoi cucteme npowuc-
XOAUT 3/1eKTPU3aLUA N MOXeT NOSABUTLCS OMaCHbIN ypoBeHb CBOGOAHOrO 3apsija. B Takoil cuTyauum gonxeH
ObITb yuTeH 7.9.4.

MpumevyaHne — TUMNUYHLIM NMPUMEPOM CNYXUT BBEAEHWE NMUTMEHTOB B NPOU3BOACTBE KpaCVITeI'IeVI, Kpacok n
Nnakos.
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9.6 Msarkune cpegHeobbeMHble KOHTeHepbl (MCOK nnamn FIBC)

9.6.1 O6wWmMe NoNOXeHNS

Msrkne cpegHeob6beMHble KOHTelHepbl (MCOK nnun FIBC) ncnosib3yoTca B NPOMbILWIEHHOCTY A8 Xpa-
HEHVS U TPAHCMOPTMPOBKM MOPOLIKOB U rpaHyn. VX 06bIYHO M3rOTOBAAIOT U3 NOSIUNPONUIEHOBOW TKaHWU Un
nofo6GHOro NMPOYHOro M NpeAHasHa4YeHHOoro AnsA paboTbl B TAXE bIX YCNIOBUAX N30/UPYIOLEro Matepuana.

CBO6OHbIV 31EKTPUYECKUli 3apaj MOXeT MOSABMATLCA MpuW 3arpyske Uaun pasrpys3ke KOHTeliHepa u MO-
XeT HakanuBaTbCsA Kak Ha NpoAykTe, Tak U Ha TKaHW KOHTellHepa uian Ha Nbbix ero yactsix. Bo B3pbIBO-
onacHoOW cpefe 3axuraHve MoXxeT NPOU30NTW, KOrga CKOMWBLUWICA 3apaf peannsyetca B hopme 3axwura-
towero paspsaga. Npu npumeHeHnn MCOK (FIBC) BO3MOXHbI paspsifibl: UICKPOBOW, KMCTEBOW, KOHNYECKUIA 1
CKONb3ALWNIA KNCTEBOMN.

TexHnuyeckme TpeboBaHusas kK MCOK (FIBC) 3aBMCSAT OT Npupoabl 1 YyBCTBUTENIbHOCTW roptoyeit cpegbl,
NpuUCyTCTBYIOLEN Npy onepauyunax nux sarpysku n pasrpyskun. OcHoBHas uenb codgaHua MCOK (FIBC) coctout
B TOM. UTO6blI UCKIHOUYNTb 3aXUraHne paspsigamu ¢ TkaHn MCOK (FIBC) npu ux wTaTHol akcnayataymu. Tak
KaK paspsgbl pasnuyarTca no Ux 3axuraroleli cnoCO6HOCTU U MOTYT 6biTb UCKPOBbLIMU, KUCTEBbIMU, KOHU-
YECKUMW WU CKOMb3AWMMN UCKPOBbIMK, Npn pa3paboTke MCOK B 3aBMCMMOCTU OT HamevaeMblX yC0BUI
npeacToALWero NPUMeHeHUs MOXeT BO3HUKHYTb HEOO6XOAMMOCTb WMCK/I0UYUTb BO3MOXHOCTb BO3HUKHOBEHUSA
paspsgoB onpegeneHHoro tuna. Mo atoli npuynHe 6b11n padpaboTaHbl pasninyHble TUNbl MCOK (FIBC). koTo-
pble onpegeneHbl Kak Tunbl A. B. C nnn D (cm. IEC 61340-4-4):

- Tun A. KoHTeliHep Tvna A W3roToB/IeEH U3 MaTepuasia Ui NaacTMaccoBOro nucta 6e3 Kakux-in6o
KOHCTPYKTMBHbIX 3/1EMEHTOB 3alUTbl OT CTATUYECKOro 3/1eKTpnyecTBa.

- Tun B. KoHTeliHep Tuna B n3rotoBneH n3 matepuana wivn naacTMaccoBOro SiucTa, UCKIYalwWwmx nc-
KPOBble N CKONb3silIME KACTEBbIE paspsabl.

- Tun C. KoHTelHep Tvna C N3roToB/iIeH N3 3/1eKTPONPOBOAALLErO Matepmana, uav afiekTponposoasiye-
ro N1acTMaccoBOro NCTa, Uin C NPUMEHEHNEM 31eKTPONPOBOAALLUX HUTEN AN BOSTOKOH. KoHTeliHep Tuna C
BbIMOJIHEH Tak. YTO6bI UCKOYA/INCh UCKPOBbIE, KACTEBbIE U CKOMb3AlMe paspsifbl, U Tak, YUTOObl KOHTeliHep
npu 3arpyske wUin BbIrpy3ke 3a3eMasascs.

- Tun D. KoHTelHep Tnna D caenaH n3 matepuana, obecneynBaroLero 3awmTy OoT CTaTUYeCKOro asnek-
TpuyectBa. KoHTelHep Tvna D BbINO/IHEH TaK. YTOGbLI 6e3 ero 3azeM/IeHVS UCKOYa/IMCh UCKPOBbIE, KUCTEBbIE
N CKOMb3slline KUCTeBble pa3psibl.

B 3aBMCMMOCTM OT noaxona, NPUMEHAEMOro K npeaynpexgeHnio BO3HUMKHOBEHUA TeX UN UHbIX TUMOB
paspsAoB UAM K NpeaynpexaeHuto NposiBJIEHUA WX 3axurarolieil cnoco6HOCTU, yuuTbiBalOTCA unn Tpebo-
BaHMA K nokasaTtenam uanyeckmx CBOMCTB, Takux Kak HanpshkeHue npo6osi u nposogumocTtb (Tun B n C),
KOTOPbIM AO0/DKHbI OTBeYaTb passinuHble Tunbl MCOK (FIBC). nn60o pesynbTaTbl cneunanbHbiX UCNbITAHWUA, B
KOTOPbIX HYXHO NPOAEMOHCTPUPOBAaTb, YTO HUKaKNE 3axurarwoune paspsfbl He BO3HMKalOT (Tun D). OTu Tpe-
60BaHMA oTpaxeHbl B IEC 61340-4-4.

MopsAaoKk NpMMeHeHNA 3aTux YeTbipex TunoB MCOK nokasaH B Tabnuue 19. Apyrne tunbl MCOK wnnn
MCOK Hen3BeCTHOro Tuna AONYyCTMMO NPUMEHATH BO B3PbIBOOMACHOW cpefe TONbKO Nocsie UX AeTasibHOM
OLeHKWN 3KcnepTamu.

KapMaHbl A1 AOKYMEHTauun, caenaHHble M3 HENPOBOAALLEro martepuasna, AO/IKHbl COOTBETCTBOBaTb
Tpe6oBaHuam no 6.3 IEC 61340-4-4. B cnyyae KapmMaHOB ANA AOKYMeHTaLuMu, npeaHa3dHayYeHHbIX AN KOH-
TeliHepoB Tuna C. cnepyeT yunTbiBaTb, YTO OHN O6bIYHO 3aliMlleHbl NPOBOASALLEN 3a3eMIEHHON TKaHblo, UC-
Knovatoueli BbICOKMI 3apsaj Ha NOBEPXHOCTM.

Ta6nuuya 19 — MNMpumeHeHne pa3nuuHbix Tunos MCOK (FIBC)

Cbinyunit matepuan a MCOK Okpyxawuiaa cpega
M33 nbinnas Cpepa B3pbIBOONACHOCTb MO NbINKU 30Hbl knaccoB 1--2b| (Hgnrpynnbl
ne B3pbiBOONacHa 30HblI Knaccos 21- 22b> B3pbiBOONnacHocTu IIAI'lIB)®"
M33 > 1 000 mOx A.B.C.D B.C.D C.Dd|
3 mMIx < M33 S 1000 mOx B.C.D B.C.D c.ty*'
M33 S 3 max C.D C.D C.D4I

a>M3mepseTtca cornacHo IEC 61241-2-3. ASTM E2019 n EN 13821 no pa3psgy koHaeHcaTopa (6e3 BKIoYeHUs
VMHAYKTUBHOCTY B LieNb pa3psaja).

78



FOCT 31610.32-1—2015

OkoHuyaHue Tabnuubl 19

b>0OnpegenexHve 30H cMm. B D.2.

c| O rpynnax B3pbiBOONacHocTh cM. B D.3.

d Wcnonb3osaHue Tvna D A0/MKHO orpaHnMumBaTthCs rpynnamu B3pbiBoonacHocTyu IIA/IIB ¢ M33 2 0.14 mx.

MpumevyaHuns

1 [lononHUTeNbHble Mepbl 06ecneyeHnss 6e30nNacHOCTU 06bIYHO HEOGXOAMMbI, KOTAa B3pbIBOOMNACHbIN ra3 uam
nap npucytcteyet B MCOK, Hanpumep, B cinyyae, Korga npoAyKT CMOYEH pacTBopuTesniem.

2 MNpwn obpaLieHmn ¢ nopolwkom ¢ M33 > 1000 m[x B3pbiBOONAcHasA cpega He obpasyeTcs.

3 KoHunyeckune pa3pagbl He CNOCO6HbI 3axkedb cpegy ¢ M33 = 3 Mk 1 6o1ee. SHepPrus KOHNYECKNX paspsaAoB npu
obpauieHnn ¢ MCOK Trna B MoxeT 6bITb MHOTO 60nbLUe, Yem npu obpawieHun ¢ MCOK tuna C unu D. T. K. noTeHuunan
X CTEHOK 61130k K Hy/l0. CornacHo aTomy dhakTy crefdyeT, YTO KOHMYeCKnii pa3pag B KoHTeliHepax Tuna C nam D 6y-
[eT BO3HMKaTb Yepes nosiosuHy gnametpa MCOK. PacyeT no coopmyne B 3.7 418 camoro 60/1bLI0ro 06b614H0 UCMNOSb3Y-
emoro MCOK (gnameTp 1.5 M) npuBoAuT k 3Ha4yeHuno 3 MK AN KOHTeliHepa Tuna B 1 nopolka co cpegHnM pasmepom
0.055 mm. Toraa kak gns Tuna C unm D npegen 8 3 MK AOCTUTHYT TO/bKO C rPy6biM MOPOLLKOM, UMEILWUM CpeAHui
pasmep 0,27 MM nnu Bbiwe. OAHAKO y Takux rpybbix NOPOLLUKOB 06bIYHO ecTb M3 Bbilwe 3 MIX.

YT06bI NOMYUYNTb CKOMb3ALWMI KucTeBoi paspsg c MCOK (FIBC). Heo6xoanmo o6palatbCsl C ChiMyyum
MaTepuasiomMm C BbICOKMM yAeflbHbIM COMNPOTUB/IEHWEM TakMMm 06pas3oM, Y4TO6bl MOSyYasUCb BbICOKME 3Haue-
HUA 3apafoB CTaTUYeCKOro ajsiekTpuyecTsBa (Hanpumep, Npu NHeBMOTpaHcrnopTe). Ecnn HeT Takux ycroBui,
0co6eHHO Npu o6palleHnn ¢ BewecTBaMun Co cpefHell uim BbICOKOn M33. To nogpo6Hasn aKkcnepTHas oueHKa
MOXeT MPUBECTU K 3aK/II0YEHUIO, YTO PUCK BO3HUKHOBEHUS 3aXuralollero CKo/b3sWero KMCTeBOro paspsga
[OCTaTOYHO HU30K.

B0O3MOXHOCTb 6€30NMacHOro NnpumeHeHus koHteiHepa MCOK (FIBC) BO B3pblBOOMACHOW cpefe MoOXeT
6bITb yTpayeHa, Korga B HeM NMpPUMeHeHa BHYTPeHHSSA npoknagka. KomM6uHauum KoHTellHepa v BHYTPEHHeN
npoknafku, KoTopble AONYCTMMbI BO B3pbIBOOMACHOW cpefe, npeAcTtaBfieHbl B Tabnuue 20. B gononHeHne K

oTAesibHbIM Tpe6OBaHNAM K KOHTeliHepam 1 K BHYTPEHHUM npoknajkam ecTb TpeboBaHMA K UX KOMBuHaunsam.
Takune TpeboBaHUA Takxe oTpaxeHbl B Tabnuue 20.

Tab6nunua 20 — BHyTpeHHuWe npoknagku B koHTeliHepax MCOK (FIBC): gonycTvMble 1 HeJonyCcTUMble KOMOVHaLNY BO
B3pbIBOONACHOI cpefe

BHYTpeHHsis npoknaakal)

Mcoka>

Twun L1 Tun L2 Tun L3
Tun B Hegonyctuma Aonyctuma [onyctuma
Tune [Jonyctuma0* Jonyctuma Heponyctuma
Tun D Hegonyctuma [onyctumaQl Heponyctuma

a>Tun A MCOK He cnefiyeT NpuMeHsTb BO B3pbIBOONACHOV cpeje He3aBncuMo OT TUna npUMeHsieMoi NPoKNaaKu.
b>/13 pasrpyxeHHoro MCOK npoknagky He cnefyeT n3BnekaTb BO B3pblBOONACHOI cpege.

€) UTo6bl YAOCTOBEPUTLCSA, YTO BHYTPEHHAA Npoknajka 3aseMneHa, cnegyeT B yCI0BUSAX, NPeAyCMOTPEHHbIX B
8.1 u3 IEC 61340-4-4:2012. B cooTBeTcTBUM C 9.3 U3 IEC 61340-4-4:2012 n3mMepuTb CONPOTUB/IEHUE OT OAHOI U3 CTO-
POH BHYTPEHHe npoknagku A0 KOHTypa 3a3emseHns. ConpoTuBAeHNe JO/MKHO ObiTb MeHblie 10 MOM.

d>KombuHauma MCOK u BHyTpeHHell mpoknagkv nNpu UCMbITaHUKW B YCNOBUAX, MPeAyCMOTPEHHbIX B 8.2 13
IEC 61340-4-4:2012. go/mkHa cooTBeTcTBOBaTb TpeboBaHuAM 7.3.2 n3 IEC 61340-4-4:2012.

MpumeyaHne — Paspsgbl CTaTUYECKOTO 3NEKTPUYECTBA C M30/IMPOBAHHbLIX NPOBOASALLUX MPOKIAL0K MOTyT
60M1€3HEHHO pa3fApaxaTb nepcoHan n NoBpexaaTb 3N1eKTPo-/3N1eKTPoHHOe 06opyfoBaHue, Haxoasleecs B obpalye-
Huw.

BHyTpeHHMe npoknagkn tnuna L1 nirotaBinsaloT M3 maTepuanoB C NOBEPXHOCTHLIM yAe/lbHbIM COMpo-
TUBJ/IEHMEM. MO KpaiHel mepe, OAHOW NMOBEPXHOCTM MeHee 10 MOM n TaM. rge Heo6XoANUMO, C HanpsiXXeHnem
npo6os meHee 4 kB.

BHyTpeHHMe npoknagku tTuna L2 n3rotaBnMBaloT M3 MaTepuanoB C MNOBEPXHOCTHbIM yAe/lbHbIM COMpo-
TUBJIEHMEM. MO KpailHeil Mepe, Ha 0A4HOW NoBepxHOCTN OoT 1 TOm go 1 TOM 1 c HanpsxeHneM nNpo6os maTe-
punana meHee 4 kB.
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BHyTpeHHMEe NpoKiaaky tuna L3 n3rotaBNnBalT M3 MAaTepUasioB C NMOBEPXHOCTHbIM YAe/lbHbIM COMpo-
TuBneHnem 6onee 1 TOM 1 HanpsixeHMeM Npo6osi maTepuana MeHee 4 KB.

MpuMmeuyaHne — Vi3mMepeHna HanpsXeHus Npo6os HeobXoAMMbl TOMILKO ANA OnpeAeneHHbIX KoHdurypauni
BHYTPEHHWX Npoknagok Tuna L1 n Tuna L2. B cnyyasx, korgay ofHOI 13 NoBepXHOCTel NOBEPXHOCTHOE yAenbHoe Conpo-
TmBneHne npesbiwaeT 1 TOm. Bonee getanbHbie TexHUYeckne TpeboBaHNA ANA BHYTPEHHMX Npoknagok Tmunos LI, L2 n
L3 pgaHbl B IEC 61340-4-4 (Ha pacCMOTpPeEHUN).

B KoHTeliHepax TunoB B nnn D He cnefyeT NMPUMEHSITb BHYTPEHHUE MPOKIaAKuW CIHABUYHOIO TUna c
NpoBOASWMM C/OeM MexAay ABYMS U30MMpYyoWMMK cnoaMmu. Ecnn Takana BHYTpPeHHSAs npoknajka 6ygeT uc-
nosb30BaTbCA B KOHTeliHepe Tuna C. TO NpoBOAALWMNI CNOW A0/KEH OblTb HAAEXHO 3a3eM/eH.

Apyrve Tunbl BHYTPEHHMUX NPOKIaA0K UM BHYTPEHHUX MNPOKAaAO0K HEM3BECTHOro Tuna AonycTMMo npu-
MeHSTb BO B3pbIBOOMACHO cpefie TO/IbKO Nocse 3ak/to4eHNA KOMMNeTEHTHbIX 3KCNepToB.

LWnpuHa nsonupyowmx pemHern n netenb MCOK He gosikHa npeBblliaTh 3HAYEHWUN, yKa3aHHbIX B Ta-
6nuue 3. B KOHTeliHepax TunoB B 1 D HefonycTUMO MpUMeHeHWe mMeTannnyeckoin pypHUTypbl (CKO6) ans
coefuHeHNs pemMHel n BepeBOK. lnsa Tuna C oHU A0O/MKHbI 6biTb 3a3eMJ/IeHbl.

9.6.2 [JononHWTeNbHble NPeAOCTOPOXHOCTN NpM NpuMeHeHun MCOK (FIBC)

OTAeNnbHble N30/IMPOBaHHbIE 3/1EKTPONpPOBOASLWME NpeaMeTbl (HanpumMep, UHCTPYMEHTbI, 6ONTbI, 3aXK-
Mbl, CKPENnKn U T. A.) He AO/DKHbI XPaHUTbLCS, 3aKpPenaAaATbCA UM faxe BPeMeHHO HaxoAuTbCSA B KOHTeliHepax
nob6oro TMna Npu ux 3arpyske WA BbIrpy3ke. [laxke KOHCTPYKLUA KOHTeliHepoB Tuna C He ucKo4aeT, YTo
Takve npeaMeTbl MOTyT OKa3aTbCH U30/IMPOBaHHbIMMN.

B onacHbIx 30Hax Bce npoBoaswue o06bekTbl B npefenax HenocpeacTBEHHOW 6/7M30CTU OT /1O60Oro
MCOK (To ecTb MmeHee YyeM MPUGAN3NTE/IbHO Ha PacCTOAHUU B 1 M) Npu ero 3arpyske Uaun BbITPy3Ke JO/KHbI
ObITb HafeXHO 3a3eM/IeHbI.

[oMmkHbI NpeaAnpvHUMaTbLCA Mepbl 6e3onacHOCTM, NO3BONAOLWNE NPeAoTBPaTUTL CMayMBaHue Uanm no-
najaHve BOAbl, a TaKXe 3arpsi3HeHuWe KOoHTeliHepa pXaB4YWHON, HEPTbIO, CMA30YHbLIMU U T.N. Marepuanamu,
KOTOpble MOrnu 6bl co3faTb OMNACHOCTb 3aXWraHus UAN yXyAwnTb YCNOBUA YTEUYKN 3apsfoB CTaTuyeckoro
3aneKTpuyecTBa.

10 CraTtndeckoe 3/1eKTPMYEeCTBO Npu obpalleHn co B3pbiBYaTbIMU
BellleCTBaMM 1 3M1EKTPOB3pbIBATENAMN

10.1 NMpoM3BOACTBO B3PbIBYATbIX BeLWeECTB, NOPALOK 06paleHnsi U XxpaHeHUs

10.1.1 O6wme NONOXEHMNSA

CTaTunyeckoe 3/1eKTPMYecTBO, HaKONMBLUEeCs Ha U30/IMPOBaHHbIX NPOBOAHUKAX UM NepCcoHane, MoxeT
cTaTb UCTOYHWKOM 3@XWUraHWs B3pbliBYaTbIX BEL,ECTB C CEPbe3HbIMU UMW Jaxe KatacTpoduryeckumm nocneg-
CTBUAMU. B3pbiBUaTble BelecTBa CyLeCTBYIOT B Pa3/IMYHbIX COCTOAHMAX (B TBEPAOM, MOPOLIKOO6GPA3HOM NN
B XUAKOM). OHN BCTPeYarTCA B HACbINMHOM BUAe, MOTyT ObiTb 3aTapeHHbIMU B MELKN, NAACTUYHbIMU, TpaHy-
NIMPOBAHHbLIMU. CMIPECCOBaHHbLIMW, pacniaBfeHHbIMWN, CHAPSXXEHHbIMW B MeTasl/Invyeckme uin naactTmaccosble
kopnyca. Mpexae, yem o6pawarbCcsa C B3pbiBYaTbIMM BelwecTBaMn nan obpabaTbiBaTb MX. ciefdyeT yyecTb
pekome3gaunun. gaHHble B naparpacdax ¢ 10.1.2 no 10.1.4. Ho. kpome TOro, cnegyeT TakXke y4yecTb Te MyHKThbI
HacToslero cTaHAapTa, KOTopble YYnTbIBalOT cneyndunyHoCTb onepayunii, KoTopble NPeACTOUT BbINONHATb.

OHeprvsa NMCKPOBOTO 3aXWraHWsA B3pblBYATOro BellecTBa 3aBUCUT OT ero Tuna u un3nyYeckoro cocTos-
HUA. B LesioM nHuymMupyowme B3pbiBYaTble BellecTBa HaMHOro 6osiee 4yBCTBUTENIbHbI, YEM TOMJMBO WK
6pu3aHTHble B3pblBYaTble BeWeCTBa, B TO BPeMS Kak MMPOTeXHNYecKne cpeAcTBa XapakTepusyrTcsa WNPOKNUM
AnanasoHOM YyBCTBUTENIbHOCTMU.

CTporocTb Mep 3alwWuTbl, KOTOpPble JO/KHbI 6bITb NPeAYyCMOTPEHbl, 3aBUCUT OT MUHUMa/bHOW 3Hepruun
3aXxuraHua. B 3aBUCMMOCTM OT MUHUMaNIbHOW 3HEPrun 3axuraHus B3pbiBYaTbie BeuiecTBa (BB) moryT 6biTb
pasfeneHbl Ha TpU knacca. BaxHO yyecTb, YTO MUHMMasIbHYIO 3HEPruto 3axuraHnsa BB onpepgenstoT no pe-
3ynbTaTam cneunanbHbIX UCNbITAHWUIA, y4UTbIBalOWMX cneynguky obpalleHns co B3pbiBYaTbIMU BeLeCTBaMU.

Tpu knacca B3pbiBYaTbIX BELWECTB U NOPSA0K o6palweHnsa ¢ HUMK gaHbl B 10.1.2. 10.1.3 n 10.1.4. OT-
KNOHEHNA OT 3TUX PeKoMeHAauun He AonycTuMbl 6e3 KOHCynbTauum ¢ akcneptamu. CrneynasnbHblie MeTOAbl
3a3eMJIEHMSA UCMOJIb3YIOTCA B NPOMbILWIEHHOCTN B3PbIBYaTbIX BEWECTB A/19 YYBCTBUTE/IbHbIX U/ OYEHb YYB-
CTBUTENIbHbIX B3pPbIBYaTbIX BELWECTB.

CnepyeT o6ecneynBaTb OTHOCUTENIbHYIO BIAXHOCTb 60nee 40 %. Bonee BbICOKass B/IAXHOCTb MOXeET
Tpe6oBaTbCcA Npu obpalieHnn ¢ 6osee YyBCTBUTENIbHbIMU MaTepuanamu.

80



FOCT 31610.32-1—2015

10.1.2 3awmnta NnepBOli CTyneHn

M33 aTux matepuanos 6onee 450 mx n npu obpaweHMn ¢ HUMKU JOCTAaTOYHO cobnaaTb pekomeHaa-
LuWN. faHHble 3[0€eCb.

Bce kpynHbie npoBoAsliMe 06beKTbl, TakMe Kak cTalMoHapHble yCTaHOBKMW, 060pyoBaHne n nHeBmaTu-
Yyeckne CUCTeMbI, AO/DKHbI O6bITb 3a3eM/ieHbl. TaM. rge 3a3eMsieHne obecneynBaeTcs NocpeAcTBOM MeTas/in-
YeCKUX NPOBOAHNKOB, CONPOTUBIEHNE [0 3a3eMJINTENA [OJ/IKHO ObITb MeHble 10 OM. Takoe cOnpoTuBeHne
obecneunBaeT HaJeXHYl CBA3b 3a3eM/IIIOWEro ycTpolicTBa C MeTan/IM4ecKMM NpoBOAHMKOM. HemeTtannu-
yeckme maTepuasibl MOTYT Takke nojsiexaTb 3a3eM/IeHNI0, eCIM OHM OTBeyalT TpeboBaHuAM pasgena 13.

10.1.3 3awmuTta cpogHeli ctyneHun

3To maTepuanbl C HyBCTBUTE/IbHOCTbLIO MEHee TOW. KOTOPOW xapakTepusylTca maTepuansl no 10.1.2. n
Bbllle TOl. KOTOPOW XxapakTepusyTcsa maTepuansl no 10.1.3. M33 aTux maTepuanos 6osiee 1 MIX N MeHblue
nnun pasHa 450 mOx.

B 3aBMCMMOCTN OT CBOMNCTB KOHKPETHOro B3pbIBYATOro BelecTBa U cnoco6a ero o6paboTkn BO3MOXHbI
HekoTopble nocnabneHns TpeboBaHUl, yka3aHHbIX B 10.1.4. YTo6bl onpeaennTb YpoBeHb TpeboBaHU B Kax-
[O0M ornpefesieHHOM crlyvae, HY)XXHO obpalwaTbCcsl 3a KOHCYy/bTaumei Kk cneymanmcram.

10.1.4 3awnta BTOPOI cTyneHn

M33 3aTux 04eHb YYBCTBUTE/IbHbIX B3pbIBYaTbIX MatepuasioB MeHblle uan pasHa 1 m/AX 1 npu o6patlye-
HUM C HUMU AOSKHBI cobnoaaTtbeca cnegyoume TpeboBaHua:

a) Bce o6opyaoBaHue, BkAOYas MO6UIbHOE 1 nopTaTUuBHOE, A0/DKHO 6bITh 3a3eM1eHO. CONpoTuMBAEHMEe
3a3eM/IeHNa He [0J1KHO npeBblwaTtbk 10 OM B c/iydyaB MeTa/lJIn4eCKUx NnpoBogHUKoB 1 100 KOM BO BCex ApY-
rmx cnyyvaax. N3onauympyowme matepuasnbl AO/KHbI 6bITb CTPOrO UCK/OYEHbI.

b) Becb nepcoHan fosxeH 6biTb 3a3eMJieH, A/19 Yero MakCMMasibHOe CONPOTUBIEHNEe NoAa He JO/KHO
npesbiwaTte 50 KOM, a MakCUMasibHOe COMPOTMB/IEHNE 06YBU He AO0/HKHO npeBblwate 100 kKOM. YcTpoiicTBO
KOHTPO/IA CONPOTUBJ/IEHNS NepcoHasa A0/KHO 6biTb YCTAHOB/IEHO Ha KaXJoM Bxoje B /1t06Yl0 30HY, rae Tpe-
byeTcsa Takaa 06yBb. [Tpn ob6palieHnn ¢ coctaBamn ¢ M33 meHee 0.1 m/[)k ycTpolicTBa KOHTPONA CONPOTUB-
JIeHNs nepcoHana AoXHbl 6bITb YCTAHOB/IEHbl Ha KaXAo0M paboyem mecTe.

c) BepxHAa ogexaa He AO/MKHA OblTb U3 U30MAUMOHHBIX MaTepuanos. Ogexay HU Mpu Kaknx o6cTos-
TeNnbCTBax He crieAyeT CHUMaTb B 30He, B KOTOPOUi o6pauiatoTcsa B3pbiBYaTble BewecTsa (Cm. 11.5).

d) MNpoBogswme 06bEKTbI, CNOCOOHbIE NPOBOLUPOBaTL BO3HMKHOBEHWE pPa3psfoB CTaTUYECKOro aekK-
TpuyecTBa. HaNpUMep Ko/nbLa Ha nNanblax UaM cMadnBaHue nasnbles, NPOBOAALWNIA MHCTPYMEHT UM NPOBO-
Aa, AOMKHbI 6bITb NCK/TIOYEHbI.

e) OTHOCUTesIbHaA BNaXHOCTb BO3AyXa He AO/DKHA ObITb MeHee 65 %.

0 CneayeT UCKIIOUYNTL BO3MOXHOCTb COeIMHEHNS MHOXeCTBa MesIKUX 3/1eKTPUYECKUX eMKoCTel B 60/b-
LY 3/1EKTPUYECKYIO EMKOCTb.

A) VcknounTb NpuMmeHeHne N30/NPYIOWKNX nepyaTok. XXenaTesibHO UCKAIOUYNTbL MPUMEHEHME nepyaTok
MOJIHOCTbIO, flaXe TaM. rge TOKCUYHOCTb WUaN Apyrue PakTopbl BbIHYXAAKT K UX MPUMEHEHUIO.

10.2 O6palweHne co cpeaCcTBaMUN 3/1€KTPOB3PbIBaHNA

10.2.1 O6wmne NonoxeHuns

CpepacTBa 3/1€KTPOB3PbIBAHUA, TakMe Kak 3/ieKTpuyeckue AeToHaTopbl, MOTyT 6biTb MPM HEOCTOPOX-
HOM O6paleHNn UHULMMPOBaHbI PaspsiiloM CTAaTUYECKOTO 3/IEKTPUYECTBA, WU Yepe3 HakKafibHblli 3NeMeHT
3/1eKTPUYECKOro AeToHaTopa naM npo6oem NPoMexyTKa Mexay ero MmetaninyeckumM KOprnycoMm U HakaslbHbIM
3/71eMeHTOM. MHOTMe cpefcTBa 3/1eKTPOB3PbIBaHUS, B KOTOPbIX BO3MOXEH 3TOT NOC/eAHUIA BapuaHT UHULA-
MpOBaHUs. MOTYT 6bITb 60/1€€ YYBCTBUTE/IbHBIMUN K 3/1EKTPOCTATUUYECKMM BO3AelicTBUAM. CTaTuyeckoe 3siek-
TPUYECTBO MOXET HaKOMUTbCA Ha M30/MPOBAHHOM MepcOHane B pe3ynbTarte WX ABWXKEHWI, Kpome Toro, u
nepcoHan, v ysnbl 060pyA0BaHNS MOTYT CTaTb 3apsXXeHHbIMU BO BPEMS rpo3, MbINEBbIX UAW CYXUX NecyaHblX
6ypb. DN1eKTpM3aLmns MOXET Takke NPONCXOANTb NPU MHEBMO3apPsXKEHUUN WNYPOB rPaHy/IMPOBaHHbIMU B3PbIB-
YaTbIMU BeLleCTBaAMMU.

Mepbl NpeAynpexAeHns onacHbIX NPOSBEHW CTaTUHECKOro 31eKTpUYecTBa, ykasaHHble B 10.2— 10.4.
[OMKHBbI co6oAaTbca Bcerga npu nto6om obpalleHnn co cpeAcTBamMu 3/1eKTPOB3PbIBaAHUSA, B TOM 4ucre
BK/1tOYASI UX XPaAHEHVE U NOAFOTOBKY K MPUMEHEHMIO.

CnepyeT 3HaTb, YTO NpyY 06paLLEHNN CO CPefCTBaMM 3N1EKTPOB3PbIBAHUSA CYLWECTBYIOT APYrne NCTOUHU-
KN ONacHOCTU, Hanpumep, NCTOYHUKN 3/IEKTPOMArHUTHbIX U3/ly4eHnii 1 npoBepka Le/oCTHOCTK Lenu, nogro-
TOBJ/IEHHOW A1 06ecneyYeHns NPoOBeAeHMA B3PbIBHbIX Pa60T C NPUMEHEHWEM 3N1EKTPOAETOHATOPOB.
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10.2.2 3asemneHune

[Ana nepcoHana goshkHa o6ecrneyMBaTbCsi COOTBETCTBYOLANA LieNoyka 3a3eM/IeHUs, HanpumMmep, vyepes
NpoBOAALLYI0 06YBb U. NPeAnoYTUTENIbHO, Yepe3 04eX Ay U3 X/I0NKOBOM TkaHn. OAHaKo, B HEKOTOPbIX YC/1I0BU-
AX OKpYXatoleh cpefbl, HAaNpUMep B lWHaxTax, HeNnpepbiBHAaA Lilenoyka 3a3eM/IeHNA nepcoHana, BO3MOXHO, He
BbINO/IHUMA U NO3TOMY PeKOMeHAyeTCs BbINOMHATL Tpe6oBaHua 10.2.3— 10.2.4.

Bce npoBopasuiee o6opyAoBaH/e B 30He, Takoe Kak penbCbl, TPy60NpoBoAbl U BCE MEXaHU3Mbl AO/IKHbI
6bITb 3a3emsieHbl. CriegqyeT OTMEeTUTb, YTO APYyrne cBOAbl NMpaBu/ MOTYT Takxke noTtpeb6oBaTb, YTOObI MPOBO-
AHVKN BblY AOMONMHUTENLHO COeAMHEHbI APYT C APYrOM nepemblykamu, 4Tobbl o6ecneynTb BblpaBHMBaHME
NoTEeHLMaNoB MeXAy HUMWU, YTO UCKIOYNT NpoTeKaHne Toka Npu CaydaHbiX KOHTaKTax Mexay HUMM.

Mpn NHeBMO3apsXXeHUN WyphoB rpaHyIMPOBaHHbIMM B3pbiBYaTbIMKN BelLeCTBaAMMN NeHBMO3apsaxatoliee
obopyaoBaHue A0/KHO ObITb 3a3eMneHO. TpybonpoBos AO0/MKeH 6biTb paccemBarowmm (MoaynpoBoAsALLM)
N fo/KeH 6biTb 3a3emneH. MNMpu 3ToM AO/MKHbI cobnogaTbcs TpeboBaHUsA cneunanbHbIX CBOAOB NpaBul u
[O0MKHbI NPOBOAUTBLCA KOHCY/bTaLUK.

10.2.3 NMpeAOCTOPOXHOCTM BO BPEMSA XPaHEHUA U NOCTaBKU

CpeacTBa 3/1€KTPOB3pbIBAHNA NOCTYNalOT OT U3rOTOBUTE/IA B YNaKOBKe N CO CKPYYEHHbIMU BMecCTe ro-
NbiMn BBOAaMN. Ecnn o6HapyXnTcs, UYTO rosible KOHLbl BBOAOB He KOPOTKO3aMKHYTbl, COTPYAHUK AOJIKEH 3a-
3eMNINTb UX Yepes cebGa U CHOBA 3aMKHYTb UX MexAay coboli. Ecnn cylecTByeT BO3MOXHOCTb CYLeCTBEHHO-
ro BO3elCTBUA 3N1eKTPOMArHUTHbIX MoJsieli, TO BaXHO rapaHTMpoBaTb, YTO TakMe npoueaypbl He NpuBeayT K
0ONacHOCTU MHULMUPOBaHNSA PafMoyacTOTHbIMWU U3/TyHYeHUsaMu. 3TN yCTpONcTBa He crefyeT ynakoBbiBaTb U
TpaHcnopTMpoBaTb B M30NMPYOWNX MaTepuanax, HanpumMmep, B NOSNITUNEHOBbIX CYMKax WUan B naketax u3
neHonnacta. C aToli Lenbio crieayeT NPUMEHATb MeTalJIMYeCcKyo AN NPOBOASLLYIO Tapy, KoTopas obecneunT
HEKOTOPYIO 3aWnTy OT ONAacHbIX BO3AENCTBUI pagMoyacTOTHbIX 3/IEKTPOMArHUTHbIX NOMeN.

10.2.4 NMpeAOCTOPOXHOCTM NPU NOATOTOBKE K MPUMEHEHUIO

Korga kabenb 3anasia NpoOJIOXKeEH, OroJ/IeHHble MPOBOJa C KaX0ro KoHua A0/IKHbl 6blTb KOPOTKO3aMKHY-
Tbl APYT C APYTOM 1 C NOAXOAALWMM 3a3eM/INTENEeM. TaKUM Kak MeTan/im4yeckuii npyT, B6uTbIn B 3emto. Ecnu
3eM/1 OYeHb cyxas, To ee cfefyeT CMO4YUTb. DTOT Kabenb U BCe Apyrne nposoga B 30He AO/IKHbI 6biTb OT-
AeneHbl OT TakMxX NPOBOAHUKOB Kak pesibCbl UM TPy6onpoBoabl.

CnepyeT npoBepuTb BU3yaslbHO, 3aMKHYTbl /I MpoBOAa APYr Ha Apyra, Hanpumep, CKpyTKoi. Mocne
coefiMHeHNs nX B cnyvyae Heob6xoammocTu (cM. 10.2.3). OHU AO/IKHbI OblTb 3a3eM/ieHbl NyTEM COeAVNHEHUSA C
3asemsumTenieM B BUAe NpyTa uam c 4pyruMm nNoaxoAsaumnmM 3a3emManTesiemM Cco CTOPOHbI 3anana. KaTyuwka ¢ npo-
BOAaMMn 3aTeM MOXeT 6biTb pa3moTaHa 1 NpPoBoJa NPOJIOXKEHbI NO 3eM/e.

Mpexpae, yem ob6paliaTbCa C KOPMycoOM AeToHaTopa A0 COeAMHEHUNA ero K kabento 3anana, oneparop
[O/KEH yAOCTOBEPUTBLCSA, YTO OHM (KOpMycC AeToHaTopa U NpoBoja kabens) 3azeMeHbl.

CooTBeTCTBYHOLWME NPefOCTOPOXHOCTN, B 3aBUCMMOCTU OT TMMNa UCNOJIb3YEMOro yCTpOiiCcTBa, AO/KHbI
6bITb NPeANPUHATLI MO 3alWnTe OT aTMOCHEPHOro afiekTpuyecTBa (HanpumMep, oT MOJIHUK).

11 CraTtuyeckoe 3/1eKTPUYeCcTBO Ha /1toadax

11.1 O6uwme NoONOXeHNA

OueHb BaXHO, YTO6bI NtOAN, KOTOPble MOTYT OKa3aTbCs BO B3pblBOOMacHoOW cpege c M33 meHee 10 MAX.
6b111 Obl 3a3eM/IEHbI U He CTanun 6bl 3/1€KTPOCTATUYECKN 3apSXKEHHbIMU. 30149UNA OT 3eM/IN MOXEeT NPOn30ii-
TV BCNeACTBUE TOro, YTO HanosibHble MOKPbLITUS U NOAOLWBbLI 06YBU cAenaHbl B OCHOBHOM U3 U30/ALMOHHbBIX
mMaTtepuanos. ECTb MHOro MexaHM3MoOB, KOTOpPble NPMBOAAT K TOMY, YTO Ye/IOBEK CTAaHOBUTCSA 3apsXeHHbIM. K
anekTpu3auun yenoBeka NpUBOAUT:

a) xoxgeHue no nony;

b) BCTaBaHWe C CUAEHbSA:

C) CHATUEe ofexAbl:

d) o6pauwieHne ¢ nnacTmkamu:

€) OUNCTKa EMKOCTU OT 3apsKeHHOro MaTepuana uan 3arpyska ee aTum matepuanom;

0 HaxoXAeHne psAOM C CUIbHO 3apsKeHHbIMU nNpegmMeTaMmu, Hanpumep, ¢ NPUMBOAHBLIM PEMHEM.

Ecnn HasnekTpu3oBaHHbI YenoBek conpukacaeTcs C NPoOBOASAWMM O6beKTOM (Hanpumep, C py4koi
ABepu, nepunamMmun, mMetanaimyeckum 6yHKepom), B paspsgHOM MPOMEXYTKe MOXeT MPOu3oiiTU MCKPOBOW pas-
pAa. TakMe UCKPbI, KOTOpble BPSAA NN 6yAyT 3aMeTHbI, C/blWHbI UK AaXe OWYTUMbl Ye/I0BEKOM, MOTYT BbI3bl-
BaTb 3axuraHusa. Vickpbl Npu paspsagax c YenoBeKa CNOCOGHbI 3axuraTb rasbl, Napbl 1 gaxe nbiiu.
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OueHb BaXHO, YTOGbI NOAN, KOTOPble MOFYT OKa3aTbCs BO B3pblBOOMNACHON cpefde ¢ M33 < 10 mAX. He
6b1/IN 3apsXKeHbl U 6blsIM 6bl NOCTOSAHHO 3a3eMsieHbl. C 3TOW Lenbio BO B3pPbIBOOMNACHbLIX 30Hax crnepyet 060-
pyaoBaTb NpoBoAslMe WA paccenmBalolme nosbl, a Nl0Aen obecneunTb paccensatrollein obysblo. OfHaKo B
30He kflacca 2 n B 30He k/flacca 22 3a3emMsieHue nogeli TpebyeTca TONbKO Torga, Korga 3apsfj Ha HUX Haka-
nanBaeTcs NOCTOAHHO.

MpumevyaHne — BXxyalwem cnyyae yenoBek MOXeT 3apaanTbCa A0 20 kB. MNpy TUNMYHOWR 31eKTpUYecKoin eMKo-
CTUW YesloBevecKoro Tena, pasHoi npnbansuTensHo 150 n®, 3anacaeTcs aHeprusa npubamsntensHo 30 mAx. OgHako n3-3a
BbICOKOTO OMWUYECKOro COMPOTMBIEHNA Ye/I0OBEYECKOW KOXM MpUbAM3NTeNbHO fBe TpeTu 3anaceHHol nepep paspsagom
3Heprun TepsieTca. Mo3ToMy MakchmasibHas 3KBMBAsIEHTHAA 3HEPrua 3axuraHua paspsga c yenoseka Tosbko 10 mOx
KpOMe Tex ciyyaes, korgja yesioBek obpaujaetcs ¢ 601blWMM NPOBOAALUM UHCTPYMEHTOM.

11.2 3nekTpocTaTMYECcKM pacceuBarlwue nosbl

PekomMeHayeTcsl, UTO6bl COMPOTUB/IEHNE yTeYkn nona 6bis1io oT 1 go 100 MOm (cMm. 13). B npousBog-
CTBEHHbIX YC/MIOBUAX 3TUM TpeboBaHMAM yA0BAETBOPAIOT 6eTOHHbIE NO/bl UKW NOMbl C NOKPbITUEM U3 CTalb-
HOli CeTkn c COOTBETCTBYIOLWMNM CONPOTUBAEHMEeM. UToGbl NMPOBOASALWMIA NON COXpPaHsia CBOW CBOWCTBA, ero
He cnejyeTt oKpawuBaTb, MOKPbIBaTb PE3NHOBbLIMU KOBPUKaMW WUIWN M1aCTMAcCOBbIMU MOKPbLITUAMU U T. 4., a
Takxe cnegyeT UCKIIOUYNTb Ype3MepPHOe 3arpsi3HeHne CMoslaMu Uan ApYruMn U30NMpYOLWUMN BelecTBaMu.
ConpoTuB/eHne NpoBOAALLEro nosa AO/HKHO PeryisspHo NpoBepAaTbCs.

Ecnun nonom cnyxut ronas HeokpalleHHas MeTasiinyeckas MOBEPXHOCTb (Hanpumep, ctTaslbHas pewert-
Ka WM cTaslbHOW NNCT), TO HeobXoAMMO MPMMEHATb cneunanbHylo 06yBb (CM. 11.3), nckawvawwyto yaap
3N1eKTPUYECKUM TOKOM.

B psage ctaHgapToB NPeAloXKeHO HEeCKOJ/IbKO pas/iMyHbIX MeTOA0B U3MepeHnsa A/19 NUCNbITaHUSA NPoBO-
pnmocTtn nona. B IEC 61340-4-1 gna v3MepeHUii NpUMeEHeH KpYI/iblii 3neKkTpog ¢ guameTpom (65 + 5) mm ¢
Maccoli 2.5 kr (ans TBepgoro nona) unm 5.0 kr (gna markoro nosa). B ISO 10965 [24] ona uaMepeHuii npu-
MEeHeH Kpyr/nblil 31eKTpoa ¢ AgnameTpom 65 MM ¢ maccoli 5.0 k. BASTM F150 npuMeHeH Kpyriblii 31eKTpoy,
¢ gnameTpom 63,5 mm ¢ maccoii 2.5 k. B EN 1081 ucnonb3oBaH nerkuii TpaHcrnopTabenbHbli TPEXHOTWA
3N1eKTpos, NpuXMMaeMblii K Moy YesIOBEKOM, CTOALWMM Ha HeM. [OCKOMbKY KaxAblii MeTon NpUBOAMUT K He-
CKOMbKO pasfiMiHbIM pe3ysibTaTamMm M3MepseMblX 3Ha4YeHWU CONpoTUB/EHUS, BaXHO, YTOGbl peKoMeHAYyeMbIi
cnoco6 nsmepeHnNs HaxoAun OTpaXeHne B COOTBETCTBYHOLW el AOKYMeHTaLMn Ha NpoayKuuio U B oTyeTax no
NPoOBeAEHHbIM U3MEPEHUSAM.

MpumevaHune 1— B ngeanbHbIX cayvyasx pasnumunsa mexgy ConpoTUB/IEHUAMU, U3MEPEHHbIMU Bbille OTMe-
YEHHbIMW MeTofaMU, He3HauYnTe bHbl. B eCTBUTENBHOCTM NpU rpy6biXx NOBEPXHOCTSIX, HANpUMep A5 6eToHa co 3Ha-
YnTeNbHbIM COAEPXKaHNEM KaMHel, Ha n3MepsieMoe 3HayeHne CONPOTUB/IEHUS MOXeT BAUATL obpasyowasncs naowanb
KOHTaKTa C 3/1eKTPOA0M 1 NPUNOXEHHOe AasneHune. Jlyywne pesynbTatbl MOTYT 6bITb MOSyYEeHbl NPU NPUMEHEHUN B KOH-
TakTax MArkMx a/IeKTpoAoB M3 neHomaTtepunanos no IEC 61340-4-1. crnaxuBatoLwmXx HEPOBHOCTM B HECKO/ILKO MUIUME-
TpoB. OiHAKO 3TW N3MepeHUst He ByayT COOTBETCTBOBATb peasibHOW cuTyalummn, Korga npuMmeHsieTcs o6yBb nepcoHana ¢
XKEeCTKOW MoAMEeTKOA.

MpumMeyaHne 2— 3HAYEHNsI CONPOTUBEHUS, YKa3aHHbIe B 3TOM pasfene, He cnegyeT yuuTbiBaTh B ciyyae 06-
paLLeHus ¢ YyBCTBUTE/IbHLIMUY B3PbIBUYATLIMMY BELLECTBAMM. B Taknx ciyuyasx crefyeTt pykoBOACTBOBATLCS CreumasbHbIMU
Tpe6oBaHUAMU, ykazaHHbIMK B pasgene 10.

11.3 PacceuBatouwas u nposoasuas obyeb

CyuiecTByOT ABa Tuna o6yBu, NPUMEHSIEMOI ANA 3a3eM/IEHUN NoAel ANS TOro, YTo6bl OHU He cTanu
3/1eKTPOCTATUYECKN 3aPSKEHHBIMU:

a) Tpe6oBaHUA K AManasoHy COMPOTUB/IEHUS paccenBalolieii 06yBU OrpaHUYeHbl BEPXHUM U HUKHUM
3HauYeHuaAMu (cMm. 3.9). BepxHuil ypoBeHb el e AOCTAaTOYEH, YTOGbI NPeAOTBPATUTL ONAacHOe HaKomnJseHne 3a-
pafa cTaTM4yeckoro 3/1IeKTPUYECTBA, @ HUXHUW YPOBEHb yXe focTaTouveH, YTo6bl NPeAoTBPaTUTh 3/1EKTPOLLOK
npu cny4valiHoOM KOHTaKTe C NMPOBOAHWKOM, HaxoAsIWMMCS NoA HanpshkeHneM 3/1eKTPUYeckoin ceTn. ATOT Tun
06YyBY MOXET NPUMEHSATLCSA U Kak CPeACcTBO MHANBUAYANbHOM 3aWmnTbl OT CTAaTUUYECKOrO 3/IEKTPUYECTBA U Kak
CPeACTBO 3alMTbl OT 3N1EKTPOLLOKA;

MpumevaHune 1— ISO 20345 onpegenser aHTucTatuyeckyto (paccemBarllyto) o6yBb kak 06yBb C CONPOTUB-
nexHvem ot 100 kKOM go 1 FOM. u3mepeHHbIM B cooTBeTcTBUM C ISO 20344 [25]. AHTuCTaTMyeckas (paccevBarolyas)
o06yBb no onpegeneHuto ISO 20345 MOXeT He yAOBNETBOPATL TPe60BaHMAM K CONPOTUB/IEHUIO, YKa3aHHbIM B HACTOSILLEM
cTaHpjapTe.
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MpumeuaHne 2 — ITOT TUN 06YBM HE JO/DKEH NPUMEHSTHCA Kak Mepa 3aliuTbl OT NOPAXEHUS I/IEKTPUUECKNAM
TOKOM, T. K. IPOMOKLIAs 06yBb HeathheKkTUBHA B kKayecTBe CpeAcTBa 3aluTbl. CnedyeT UCKIIOUYNTL NPUMEHEeHUEe aHTuCTa-
TUYECKOI 06YBM B KAUECTBE CPEACTBA 3aLiUThbl OT NOPAXKEHUS INIEKTPUHECKIM TOKOM.

NMpumeuaHne 3— CONPOTUB/EHNE PACCEMBAIOLMX MATEPUA/IOB U3 PE3UHbI, COAEpXKaLLeli caxy, UHOor4a yBe -
UMBAETCS C YMEHbLUEHWEM TemnepaTypsl.

b) MpoBogswan obyBb 061adaeT O4eHb HU3KMM conpoTuBaeHnem (cMm. 3.3). OHa npegHasHayeHa AN
nuy, obpaujalomxca ¢ HyBCTBMTENbHbIMM BB. 3TOT TMN 06yBUM He cnefyeT NPUMEHATb TaM. rae ecTb pUckK no-
paxeHns 31eKTPUYECKNUM TOKOM, Hanpumep, rge BO3MOXHO COMPUKOCHOBEHWE C MOJII0CaMU, Haxoasawmmmcs
nog HanpshkeHnem. 3Ta 06yBb He yA0OHa A1 HOWEHNSA B OObIYHbLIX YCNOBUSAX.

NMpumeyaHune — Kpome cnyyas o6paLleHns ¢ 04eHb UyBCTBUTENbHBIMU B3PbIBYATLIMU BelLL,eCTBAMU B Ka4ecTBe
VHAVBMAYANbHOTO CPeACTBA 3alUThl OT CTATUYECKOrO 3/1EeKTPUYECTBA 06bIUHO TPEBYETCS TONbKO paccenBatoLyas o6yBb.

HOCKM nan 4yynkn o6bl4HO He BAMAIOT He6/1aronpuMATHO Ha CBONCTBa /06bIX TMNOB 00YBW; OAHAKO, He-
KOTOpble TUMbl 60TUHOK U OPTONEeANYECKUX CTe/leK MOTYT NPOSAB/IATbL Takoe He61aronpuaTHoe BUSAHME.

PacceuBatowas obyBb, UCNosb3yemMasi B COYeTaHUN C NPOBOAALWMM WKW paccenBarowWwmm nosiom, obe-
crieynBaeT yTeuKy 3apsA0B CTaTUUYECKOro 3/1eKTpuYecTBa € Tefla YesioBeka. ConpoTtueieHne A0 3a3eManTens
yepes pacceuBatlollyo 06yBb 1 NOA JO/HKHO 6bITb OT 100 KOM fo 100 MOMm. Mpu obpaleHnn ¢ B3pbiBYATbIMU
BellecTBaMW COMNpOTMB/IEHNE A0 3a3eM/INTens yepes obyBb M HACTU [O/KHO 6biTb He 6onee 1 Mom unm
MeHee 150 kOm. ecsin M33 B3pbiBYaATbIX BeleCcTB He 6onee 1 mAX.

ConpoTuBneHne MOXeT 6blTb U3MEPEHO KOMMepYeckn AOCTYMHbIMWU yCTpOWCTBaMu ANSA UCMbITaHUA
NpoBOAMMOCTUN 06YBU, Ha KOTOPbIX U3MEPAIOT CONPOTUB/EHNE LeNn «3axaTblli» B pyKy MeTananyeckuii ctep-
XeHb— Tenn0o— 006yBb— MeTan/im4yeckas naacTuHa, Ha KOTOPOW 4YenoBeK CTOUT. A/ibTePHATUBHbIE N3MeEpPEHMNS
MOXHO nposBoauTb no IEC 61340-4-3.

ConpoTuBneHne 06YBN MOXET YBENMUYUTbLCA C HaKoM/ieHneM 3arpsasHeHns o6yBu, NpuU NCNOb30BaHUN
opToneAnyecknx cTesiek, U Npy CHUWXKEHUN Naowann KoHTakTa ¢ nosioM. NpoBoAMMOCTb 06YyBM [O/TKHA Nepu-
0fMYecKn NPoOBepPATLCA Ha COOTBETCTBME (PYHKLMNOHAIbHOMY Ha3Ha4yeHuo.

11.4 JonoNHUTeNbHbIE YCTpOWCTBaA ANA 3a3eMeHUs noaei

Tam. rge paccemBalwouwas obyBb He MOXeT obecneunTb Tpebyemoe 3a3emMsieHMe nepcoHana, fO/KHbI
MCNo/sb30BaTbCA AONO/IHUTENbHbIE YCTpOocTBa. K HAM OTHOCAT 6pacneTbl, 3a3emMiMTenn natka/nanew, HOrm m
nposoaslmne 60TUHKN.

JAononHuTenbHble yCTPOCTBA AO/KHbLI NpefoTBpawarb HakomnsieHne OMnacHoro sapsfja cTaTu4yeckoro
3NeKTpMyecTBa U B TO Xe BpeMs He yBe/inyMBaTb PUCK NleTas/lbHOro afiekTpoTpaBMaTm3ama. B 6onblwinHCTBE
npakTUYeCKNUX CUTyauuini focTaTtoyHoe 3a3eMsieHne MnepcoHana AOCTUraeTcs MpU CONPOTUBAEHUN 3a3em’ie-
HMa 100 MOM mnu MeHee. B cBA3M C HEOO6XOAUMOCTbLIO 3aliMTbl OT /leTa/IbHOrO 3/1leKTpoTpaBMaTnama Tpe-
6yeTcsi. UTO6bl NPUMEHsIEMble YCTPOlicTBa 3a3eM/ieHNss oGecneynBann CONpoTUBIIEHNE OT KOXN A0 3a3eM/n-
Tens 100 kKOM. 3 PeKTUBHOCTb 3aWNTbl, OCHOBAHHOW Ha KOHTaKTe C KOXEeW M Ha KOHTaKTe C NMOoJIoM, MOXeT
oKasaTbCs Nog yrpo3oii 0co6eHHO BO BpeMs AeliCTBUI, MPU KOTOPbIX He BCA NOAOLWBa 06YBN HAX0AUTCA B KOH-
TakTe C MosIoM (HanpuMep, Korga YesloBeK CTaHOBUTCA Ha KOJsleHW). MUHUManbHOe CONpoTUB/IeHNE YCTPOICTB
3a3eM/IeHMs A0S 3aWnTbl OT WOKa AO/KHO 6bIThb, NO KpaiiHel mepe. 100 kKOMm.

Camblii NPOCTOWN TUM KOMMEpPYeCcKOro ycTpolicTBa — 3as3emsatowmnii 6pacioT co BCTPOEHHbIM Pe3ncTo-
POM. Kak npasunio, 06bl4HO obecneymBaroLWMM 4OCTaTOYHOE A1 3aWUThbl OT WOKa CONPOTUBJ/IEHNE 3a3eMrie-
HUA Npn6nansnTenbHo 100 kKOM. BpacneTbl 3TOro TMNa NPeMMyLecTBEHHO NPUMEHATCA Ha pabounx mecrtax,
Korga AonycTUMO orpaHuyeHve NoABMXXHOCTM onepaTtopa. bpacsieTbl 4O/DKHbI MEPMOANYECKN NMPOBEPATLCA Ha
COOTBeTCTBUE (PYHKUMOHATbHOMY Ha3Ha4YeHuIo.

11.5 Ogexnaa

CoBpemMeHHas ogexpja, cAaeniaHHas U3 CUHTETUYECKOro TEKCTU/IA, JIETKO MOXEeT cTaTb 3/1eKTpocTaTmye-
CKM 3apsiXEHHO, 1 NO3TOMY, HECMOTPA Ha TO, YTO ee Briajenel, 3a3eM/IeH NocpeACcTBOM noaxoasiiein o6ysu
(cm. 11.3) n HacTuna nona (cm. 11.2). unu gpyrumum cpegcrtBamMmun, TakMMu Kak 6pacneT, puck 3axuraHus euie
He ycTpaHseTca. OAHako ogexa Ao/DKHa NoAXoAnTb no pasmepy (cm. ISO 13688 [26]) n He cTeCHATbL ABUXe-
HUSA NPU 3aCTErHYTOM COCTOSIHUM BCEX 3acTexeK, NpefyCMOTPEHHbIX UHCTPYKLMAMUK n3rotosmtensa. Ogexaa
[O0/MKHa 6bITb HACTOMILKO Ob6neraroLLeil, HACKONILKO NO3BONSAET ee NPaKTUYHOCTb, U B TO e BpeMs, BO B3pbl-
BOOMNacHoOW cpefe (Hanpumep, 30HbI knaccos 0. 1. 20 n 21) oHa He A0J/KHa 6bITb CANWKOM CBO6GOAHON, pac-
K/NIeWeHHOW 1 pa3neTatoLwencs.
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XOoTA BEepOATHOCTb 3aXuUraHns m3-za N060ro TMna ofexabl, Korga YyesnoBek 3a3emsieH, 0O6bIYHO OYeHb
HU3Ka, 3apsiXXeHne nepcoHasna B 0AeX/Ae C BbICOKAM yAeNbHbIM CONPOTUBAEHUEM (Hanpumep, TaM, rae nepco-
Has BbIXOAUT U3 rpy30MNo4beMHMKA) CyL|eCTBEHHO BO3pacTaerT.

B ycnoBusax covyetaHus NpoLeccoB 3/1IeKTpU3anmn n NnpucyTCTBUA ra3oB 1 NapoB C HU3KUMU 3HAYEHNAMU
MWHMMaNbHOW 3HEPrnn 3axuraHna mMoxeT noTpe6oBaTbCA NMPUMeHeHWe pacceuBatolweli ogexabl. Mopagok
npuMeHeHUs pacceuBaloleli ogexabl oTpaxeH B Tabnuue 21. MNpegenbHble 3HaYeHUA MapameTpoB, CBOA-
CTBEHHble pacceunBalolen ogexae, npeacTaBseHbl B Tabnnue 1: KnaccudukaumoHHblie rpaHuubl ANs TBep-
OblX MatepuanoB 1 06bekToB Npu (23 +2) °C n (25 +5) % RH .

MeToabl UcnbITaHUA U TPe6OBaHUA K CBOWNCTBAM 3/1eKTpOCTaTUYECKN paccenBatlollein 3almnTHON ofex-
Abl. Tpebylowenca aNa 3awuTbl NepcoHana BO B3PbIBOOMNACHOW cpefe, npeacTtasBneHbl B EN 1149(27], [28].
PacceuvBatlulasn ogexaa A0/XKHA NOKPbITh BCIO APYTy0 oAexay. BepxHaa ogexpaa foskHa 6biTb 3a3eMiieHa
WM NocpeAcTBOM KOHTaKTa C Te/loM Bnagesnbla, Uan HenocpeACcTBEHHO C YCTPOWCTBOM 3aszemeHus. B cny-
Yyae NPUMEHeHUs ofAexXAbl C MHTErpupoBaHHbIMM NPOBOAALLMMN BOSIOKHAMM AR 3a3eMJ/IeHMSA YyesioBeka A0-
CTaTO4YHO conpoTuBrieHne MeHee 100 MOM.

Opexpa, npuMeHsaemas BO B3pbIBOOMNACHbIX cpefAax, oTHocuTca k CpeacTBaM MHAMBUAYasibHONM 3aln-
Tbl lI-ii kaTeropun n B EBpone fo/XHa NOMHOCTbIO cooTBeTcTBOBaTh [lupektuse EC 89/686/EEC «TpeboBa-
HVs 6e30NacHOCTM M OXpaHbl 340P0BbA» [29].

MpumevyaHune 1— XoTs Wenk N 60MbWNHCTBO CUHTETUYECKNX TKAHEW SBNAOTCA NPEBOCXOAHbIMU M30nsTOpa-
MW. N HaTeNbHOoe 6enbe 13 3TUX MaTepuUasnoB He UCK/IYAET Pa3HOO6pPa3HbIX NPOSIBMEHNH CTATUYECKOTO 3N1EKTPUYECTBa,
HeT HUKaKMNX OYEBUHbIX CBUAETENbCTB TOr0, YTO HOLLUEHWE TakKoi HUXHE ofexabl NpeAcTaBsieT ONacHoOCTb. YTBepXe-
HVe He BepHo! VI3BecTeH cnyyaill 3aropaHusi napos 6eH3nHa OT paspsga Mexay HUXHeW BUCKO3HON ofexaoit u BepxHeii
CBOOOHOV LLIEePCTSAHOW 06KOA.

NMpumeyaHue 2 — Opgexpaa C UHTErpUPOBaHHLIMU MPOBOAALWMMI BOSIOKHAMU He ob6ecneynBaeT 3alinTbl OT
yfapa 31eKTpUYEcKM TOKOM.

NMpumeuaHnne 3— CoONPOTUB/EHNE PACCEMBAIOLLMX MATEPMA/IOB U3 PE3MHBI, COAEPXKaLLeli caxy, UHor4a yBeu-
UMBAETCS C YMEHbLUEHWeM TemnepaTypsbl.

Tabnuuya 21 — OnpegenexHve BOCTPeO6OBAHHOCTK 3M1EKTPOCTATUYECKN paccenBaroLlein 3alnTHON oAexabl 1 Apyrux
MHAMBUAYANbHbIX CPEACTB 3aLuUThbl

30Ha onacHocTH BepoAaTHOCTL 3apsAxeHusa 0.02 mAx £ M33 £ 0,20 mAx M33 >0.20 mAx
Bbicokas TpebyeTcs
30H3 KN3cca 0
Hwu3skas
TpebyeTcs PekomeHpayeTcs
Bbicokas
30Ha knacca 1
Hwuskas
Bbicokas PekomeHpgyeTcs He TpebyeTtcs
30Ha knacca 2
Hunzkas He TpebyeTtcs
30HbI knaccos 20. 21 nnu 22 — He tpebyeTcs

B atmocdepe, oboralieHHOR KuCAopoAoM, HanpumMep, Tam. rge obpalatoTca C XUAKAM KUCI0POAOM,
nap oT OX/1aXAEeHHOro rasda MoXxeT NponMTaTb OAeXA4y onepartopa, yBenmumeas ee roptoyectb. Ogexaa MoxeT
3aTeM JIerko 3aropetbCcs OT paspsafoB CTaTUUYECKOro 3/1eKTpnyecTBa C YesiloBeKa UAn C ogexabl.

M33 B cpepe, oboraueHHOl KNC/IOPOAOM, MOXeET ObiTb CYLWECTBEHHO MeHblUe, YeM 3HavyeHne M3I3
BeljecTBa, 06bIYHO coobwaemoe B MuTepatype. Ecnm yctaHoB/ieHa BO3MOXHOCTb 06pa3oBaHus cpefbl, 060-
raueHHoOW Kucnopoaom, To cnefyeT yA0CTOBEPUTLCS, YTO 3HaYeHMe M33. ncrnonb3yemMmoe Npu oL eHKe pucka,
nony4vyeHo B cpefe, o6oraleHHOl KNCNOPOAOM.

Mpexpae, yem BbI6PaTh 3/1€KTPOCTATUHYECKMN pacCenBaloLlyo 3alUTHYO oAexay unn obopyaosaHue Ans
NPUMeHeHns B onacHbIX 30Hax ¢ M33 meHee 0,02 m[x. crieayeT NPOKOHCY/IbTUPOBATLCA C 3KcnepTamu. Tpe-
60BaHMSA. NnpeacTaBneHHble B EN 1149-5, npegycMoTpeHbl A8 B3pblBOONACHOW cpedbl ¢ M33 0.02 mAx unimn
6onee.

Ecnn ogexpga cmadymBaeTCs roprovynMMn, CylWecTBYeT PUCK 3aXMUraHWa ee OT CTaTUYeCKOro afieKkTpuye-
cTBa NpW pasgeBaHUN UAW NpU APYTUX AelicTBUAX, COMPOBOXAalLWnNXca npoueccamu anekTpusauuu. Ecnmn
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HET pUCKa XMMMYECKOro OXOra UM TOKCUKauuUW, OAexXAy, CMOUYEHHYH pacTBOpuUTEsieM, CrieqyeT norpysuTb B
BOAY UMK criefyeT Npexje, YUem ee CHSTb, NOAO0XAATb, NOKa PacTBOPUTE/b UCMAapUTCS.

MeTannunyeckue BOMOKHA (Hampumep, U3 HepxaBetoweli cTanun, u3 nocepe6bpeHHbIX HUTeR) 1 gpyrue
BOJIOKHA C OY€Hb HU3KUM YAEe/IbHbIM 06 bEMHbLIM CONPOTUB/IEHVEM, KOTOPbLIE MOTYT MPUMEHATLCS B paccenBa-
Iowei ogexae, He NpeAOTBPALLAOT ONACHOCTU 3/1EKTPOCTATUYECKOTO WoKa. Taknue BOMIOKHA AOJIKHbI, Clefo-
BaTe/IbHO, MPUMEHSITbCSI B 30HaX, F4e PUCK 3/1eKTPOCTAaTUYECKOTO yaapa UCK/TIOUEeH.

MpumeyaHune — MeTannMyeckne BOJIOKHA MOTYT MPUYUHATHL cnab6ble HEeMNnpuATHblIe NoKasblIBaHUA, KOTOpble
MOXHO NO4YyBCTBOBaTb B MeCTax UX CONPUKOCHOBEHUSA C KOXem (Hanpmmep, Ha 3anAcTbAX U Ha mee). Takue nokasibiBaHus
NPUYNHAKTCA paspsagamn mexay KOXEeN 1 MeTanimyeckumm BoSIOKHaMW.

JneKkTpocTaTMyeckue CBOWCTBA 3alMTHOU oAexXAbl MOryT M3MEHWUTbCS B MpoLiecce ee UCMo/b30Ba-
HUS NO NPSMOMY Ha3HaYeHUIO, B pe3ysibTaTte YUCTKU UAM nocne npebbiBaHWsi B 3KCTPEMaNbHbIX ycnoBusix. C
ofexaoi cnepyet o6palwaTtbCa B COOTBETCTBUU C MHCTPYKUMSMU npousBoguTeneii. Hanpumep, MoxeT BO3-
HUKHYTb HEOBXOAUMOCTb KaxAblii pa3 BOCCTaHaB/IMBaTb CBOMCTBA O4eXAbl NyTeM crneunanbHoii 06paboTku
nocne cTupku.

11.6 NMopuaTtku

MockonbKy NepyaTky N3 N30/IALNOHHbIX MaTepmnanoB CNOCOOCTBYIOT COXPaHEHNIO 3apsAf0B Ha 06 bekTax,
HaxoAsiWMxca B pyke, B 30He knacca 0 1 30He knacca 1 fo/HKHbI MPUMEHSITBCS NepyaTKy M3 paccenBaroLwmx
WM NpoBOAAWMX MaTtepuanos. MNepyaTku cnegyeT UCNbITbIBaTb B coyeTaHnn ¢ 06yBblo. O6bIYHO COMPOTUB-
NeHve N3MepsAT MexXAy HaxoA4AWNMCa B pyKe MeTa/l/INYeCKUM CTEPXHEM U MeTall/IM4ecko NAacTUHOM, Ha
KOTOPOW CTOUT YenoBek. Mpu 3TOM CONPOTUBIIEHNE AOKHO BbITh B TEX Xe npegenax, kakne npeanucaHbl Ans
obyBu (cm. 11.3).

MepuaTkn, NpMeHseMble BO B3pPbIBOOMACHbIX cpefax, OTHOCATCA K CpeAcTBaM MHAUBUAYaslbHON 3a-
wmnThl ll- kaTeropumn 1 B EBpone A0XHbI NOSIHOCTbLIO COOTBETCTBOBATL Aupektnse EC 89/686/EEC «Tpe6o-
BaHWA 6e30MacHOCTU M OXpaHbl 340p0Bbs» [29].

MpumeuyaHne 1— MeTOA MCNLITAHUSA, ONMUCAHHLIN B Npegblaylem ab3aue, ya06eH A1 TPUeMoUYHOro KOHTPo s
1 MOBCEHEBHOM MPOBEPKM NMepuaTok Mo CUCTeME nepyaTku/4enoBek/o6yBb. Mpy KBATMGUKALMOHHBIX UCTILITAHUAX MOXET
YUMTbIBATLCA LOMNOMHUTENBHOE Ha3HaYeHe Npoaykuum, Hanpumep, no CEN pa3pa6artbiBaeTcs CTaHAapT Ha NpUMeHeHue
nepuaTok B KaUecTBe MHAMBUAYA/IbHOTO CPEACTBA 3alMThbl OT PUCKA 3/1EKTPOCTATUYECKNX YAAPOB.

MpumeyaHune 2—B HEKOTOPbIX Cy4asaX OCHOBHbIM ABMAETCA 3aliUTa pyku OT BO3,D,el‘/IICTBVIﬂ TOKCUYHbIX Be-
wecTs. [pn aTOM [TOXET oKa3aTbCs, YTO HEBO3MOXHO NPUMEHUTL NepyaTku, 06na,qatou.me Tpe6yeM0|7| XUMUYECKOU CTOW-
KOCTbHO U oﬁecneqmsammme yTeuky 3apafoB CTaTU4ecKoro afiekTpuyecTsa. B Takom criyyae MOXET BO3HUKHYTb Heob6xo-
ANMOCTb NPUMEHEHNA aNlbTEPHATUBHbBIX yCTpOVICTB 3a3em/ieHns 06BbEKTOB, HaxogAauwmnxcsa B pyke.

Korga Hame4daemas uenb 3a3eMIeHNA NPOBOAALLNX 06bEKTOB NN UHCTPYMEHTOB, HAXOAALLNXCA B PyKe,
obecneunBaeTcs Yepes yesoBeka B NepyaTkax, 3/leKTpUYeckoe CONPoOTUBIIEHMEe, U3MEPEHHOE Yepe3 nepyart-
KW, OO/DKHO ObITb MeHbLUE, YeM MOJIHOe A0MNYCTMMOE COMPOTUBJIEHUEe 3a3emieHns. Obuiee conpoTuBrieHNe
3a3eM/IeHnsl Yepe3 nepyatkm J0/KHO 6bITb MeHee 100 MOM, a Ans 60nblero KonMyecTBa BaXHbIX C/lyyaeB
(HanpumMep, cBA3aHHbIX C O6paleHMeM C YyBCTBUTE/NbHbIMM B3pblBYaTbiIMX BellecTBamMmu), CONPOTUBIEHNE
3a3eM/sieHUs Yyepes nepyatku A0/KHO 6bITb MeHee 100 kKOMm.

11.7 Apyrve cpeacTBa 3alWunThbl

3alnTHble Wembl, annapaTtypa 45 AbIXaHUs WAW WUTKK, cAelaHHble U3 NlacTMacc, MOryT cTaTb 3a-
PSXKEHHBIMUW. HO €C/IN OHU BYAYT UCNONb30BATLCA B COOTBETCTBMM C PEKOMEHAAUNAMY N3FOTOBUTENS, TO OHU
BpSAA4 NN 4OCTaBAT ONACHOCTb 3aXMWraHWa OT CTaTU4YeCcKOro afiekTpuyecTBa B 30Hax knaccos 1. 2, 20, 21 unu
30HE Kfacca 22, ec/iv Tam HeT AeiCcTBUiA, NPUBOASILNX K BbICOKOMY 3apsiXeHuto. Kak 1 Ana oAexabl, puck
3aXMUraHMsi OT CTAaTMUYECKOTO 3/IEKTPUYECTBA MOXET 6bITb, ECNM AeNCTBUSA, CONPOBOXAAIOLWMECA 3NEKTPU3a-
uueli (HanpMMop. NPOTMpPKa) NPOU3BOAMTCA B NPUCYTCTBUM Ta30B WAN NapoB C HU3KOW M33. PykoBoAcTBO,
npeacTaBneHHoe B Tabnuue 21, Takxe NPUMEHUMO W AN APYTUX UHAUBUAYANbHBIX CPeACcTB 3awuTbl. B 30-
Hax, B KOTOpbIX No Tabnuue 21 NpefycCMOTPEHO NPUMEHEHME pacCeNBAOLMNX CPeACTB, NepPCOoHalbHblE Cpes-
CcTBa 3alUTbl JO/MKHbI ObITb CAeNaHbl U3 paccenBalLWUX U/Mamn NPoBOASALLMX MaTepnanos, COOTBETCTBYHOLNX
Tabnuue 1. 1 3a3emsieHbl Yepe3 Teno ux obnagatens. NprMeHeHne OGbIX U30MMPYIOWUX MaTepuanoB B
KOHCTPYKLMAX WHANBUAYANIbHBIX CPEeACTB 3awuThl AO/HKHO 6biTb OFPaHUYEHO U He BbIXOAUTL 3a Mpeaensl,
yCTaHOB/eHHble B Tabnuue 3.
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12 2nekTpocTaTU4ecKnii LLOK

12.1 BBepgeHune

Pa3papg ctaTM4eckoro afiekTpuyecTBa Yepes Tesl0 YesiloBeka MOXeT BbI3BaTb 3/IEKTPOCTATUYECKMIA LLIOK.
HanmeHblwan aHeprus paspsga Ha Tesio UM C Tesia YenioBeka, KOTOPYK MOXHO MO4YyBCTBOBaTb, cOCTaBnsieT
npumepHo 1 mx. Mo Mepe yBenMUYEeHUs 3HEPrun paspsifa U3MEHSIeTCsA peakuusl Ha Hero. Y HeKoTOpbIX fto-
[ell HeMmpon3BO/IbHble MblWeEYHble COKpalleHns HaumHatoTca ¢ 10 mxk. Torga Kak y Apyrux takas peakuus
HayMHaeTCs NpU 3HEPrMn paspsaoB B HECKOIbKO coTeH M. OaHako paspsag ¢ aHeprueii B 1000 mAx Tshxeno
nepeHocuTcst NO6bIM YesloBEKOM. B cuTyauumsax, korga noam Tepsan co3HaHue, aHeprus paspsgoB oueHuBa-
nlacb B HECKOJIbKO A)Koyne.

MocKonbKy B GONbLWMHCTBE CUTyauuii aHeprusa paspsnoB He 6onee 100 mJxx. cepbe3Hble husmonoru-
yeckue nNocnencTBUS LWOKOBbIX BO34eACTBUIA O4YeHb pekun. HezaBUCMMO OT HENOCPEACTBEHHOIO BO3aelicTBUSA
camoro woka (ygapa), BbiI3BaHHOE UM HEMNPOU3BOJIbHOE MYCKY/IbHOE COKpalleHne MOXeT NMpUBeCTU K TpaBMe
U faxe cMepTu, Hanpumep, U3-3a BHE3anHOro najgeHusa uaun BbiNageHusa U3 pyk MHCTpyMeHTa. B gononHe-
HMEe K 3TUM ONacHbIM MNOCNEACTBUSM, TOT Xe pa3psif MOXeT CTaTb UCTOUYHMKOM 3aXUraHWs B3pPbIBOOMACHOM
cpefbl.

IMNynbCbl TOKa Npu paspsagax ctaTtu4yeckoro anekrpuyectBa (yAaapbl TOKOM) O4YeHb KOpPOTKUe (gNATcs
MeHee 1 MUNINCEKYHObI) U XapaKTePU3YHTCS BbICOKMM HanpsiXeHneM (B HECKOJ/IbKO KUTOBOJIbT U/ [ECATKOB
KMNOBOJ/IbT) U YPOBHW MOPOrOBbIX BO3A4EWCTBUI rpaHuLbl 6e30MacHOCTbL/ONacHOCTb BbipaxalwT B efunHMuax
3Heprun unu 3apsga, a He B eAUHMLAX TOKa, Kak 06bIYHO MPUHATO.

12.2 Paspsgbl, npuBogsuwmne K 60neBblM (LWOKOBbIM) BO3A4elicTBUAM

CTaTnuyeckoe 3/1eKTPMYecTBO NPOABAsSeTCA B pasHoo6pasHbiX paspsagax. Vx Tunel 1 nx ceolicTBa pac-
CMOTPEeHbI B NpuioxeHusx A.3.2—A.3.7. K paspagam, NnpnuBoaswMm kK 6051eBbIM BO34eACTBUSIM, OTHOCST:

a) KucTeBble paspsifbl, KOTOPble MOryT BO3HMKATb Ha BbICTynallne yyacTkn Tena nog BosgelicTeuem
CU/bHO HEOJHOPOAHOMO 3/1eKTPOCTATUUYECKOrO BHELIHEro Nosis, Korga YenoBek CH6/vKaeTcs C BbICOKO 3aps-
XXEHHbIMU HEMPOBOASILMMM TeNnaMu, C NOBEPXHOCTLIO XMAKOCTW UM CO CTpyeli Tywauwero areHTa (KOppekTu-
poBKa nepesogunkKa):

b) UCKpOBble pa3psfbl, KOTOPble MOryT BO3HMKaTb B PaspsAHOM MPOMEXyTKe Mex[y NOBepPXHOCTbIo
Tena 4yesioBeKa U BbICOKO 3apsHXX€HHbIM MeTan/IM4eCcKUM Uan NpoBOASAWNM NpegMeToM (KOppekTUpOBKa nepe-
BOAYMNKA);

C) CKOMb3slIMe KUCTeBble pa3psbl, KOTOpble CNOCO6HbI BO3HUKATh, Korga yenoBek obpaujaeTcs ¢ naacT-
MacCoOBbIMWU INCTaMU, 3apPsHKEHHbIMW MOJTIOXUTENIBHO C OHOW CTOPOHbI U OTPULATENIBHO C MPOTUBOMOJIOXKHOW
CTOPOHbI, NN KOTAa YeNoBEeK KacaeTCs BbICOKO 3apshKeHHbIX CbiMyYux MaTepuasioB WUAW rpaHyn B 6OMbLUONR
nnacTMaccoBOl eMKOCTU.

CunTaloT, 4TO paspsafbl CTaTUYecKoro 3neKTpuyecTBa MNpeAcTaB/AOT HeNnocpeAcTBEHHYIO ONacHOCTb
3[l0POBbIO, EC/IN 3HepPrusa ux npesbiwaeT 350 MOx. nnnm ecnn 3apsg B umnynbce npesbiwaeT 50 MkKna. N3
3TOro cfnegyert, UTO KUCTeBble pas3psafbl UK UCKPOBble paspsAfbl C MeJIKUX U30/INPOBaHHbIX MeTasl/InyeCKnx
06BbeKTOB (TPYGbl, KAHUCTPbI, PYyYHble MHCTPYMEHTbI) HE BbI3bIBalOT CYLLECTBEHHbIX LOKOBbIX BO3AelicTBUiA,
KOTOpble 6blIM 6bl HernocpeACcTBEHHO BpeAHbl. HO MCKpOBble pa3psfbl C KPYMNHbIX O6bEKTOB U HEKOTOpble
CKO/b3Ale NCKPOBble paspsiibl MOTyT 6biTb BpeAHbIMU, TakK Kak 9HePrus nx Moxet npesblwartb 1 [x.

Pa3psagbl C HE3HAYUTENIbHOW 3Hepruen, Hanpumep, B HECKOJbKO M), MOryT npeAcTaBNATb KOCBEH-
HYI0 OMacHOCTb M3-3a TOro, YTO OHW MOTYT OKa3aTbCA MPUYNHO HEMPOU3BO/IbHbIX ABUXEHU, NPUBOAALLNX K
TpaBMaTu3My OT BO3[eliCTBMA ABVXYLNXCA MEXaHU3MOB WUan OT NafeHns Cc BbICOTbI. [laxe He3HauynTeNbHble
LOKOBble BO3AelicCTBUA HexenaTeflbHbl, TaKk Kak OHW MOTYT BbI3BaTb HEHYXHOe 6ecrnokolicTBO U NpMBECTU K
notepe co6paHHOCTU.

12.3 UCTOYHUKM pa3psagos, NPpUBOASALLUX K 60N1eBbIM (LUOKOBbIM) BO34ENCTBUAM

MHoOrne nponM3BoACTBEHHbIE N HE MPOU3BOACTBEHHbIE NPOLLECChbl MOTYT NMPUBOAUTL K LLOKOBbLIM BO3AeN-
cTBUAM. ECTb iBa, pacCMOTPEHHbIX HMXe Mo nos3uuusam 1 un 2, cueHapus, NOSICHAILWMNX BO3SHUKHOBEHWE TaKnx
BO34eliCTBWIA:

la) cyuwecTByeT UCTOYHUK MHTEHCUBHOW anekTpu3aumm un

| b) 3apsag cnocobeH HakanIMBaTbCA Ha 06bekTe, 0O6bIYHO Ha NPOBOAHUKE U

Ic) ecTb ycnoBus, He Nckaoyawowme cbamxeHne, BnNaoTb 40 CONPUKOCHOBEHNS YesioBeKa C TakuM 06b-
eKToOM unu
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2a) cywecTByeT UCTOUYHUK MHTEHCMBHOW 3/1eKTpusaumn um

2b) yenoBek 3apsxaeTcs A0 BbICOKOrO MoTeHLMana HenocpeACcTBEHHO B MpoLecce afiekTpusauum um
no VHAYKUUN 1

2cC) 3apshkeHHbIli YesIoOBeK 3aTeM COMpuKacaeTCcs C 3a3eMJ/IEHHbIM MPOBOAHWNKOM.

MpumMepbl NPOLLECCOB NUHTEHCUBHOW 3/1eKTpmU3aumnm:

a) 6bICTpas MPOTSXKa MO WKMBaAM WM MO POJSIMKaM peMeHHbIX nepegay, TPAHCNOPTEPHbIX SIEHT Wan
N/IeHOK;

b) NHEBMOTpPAHCNOPT;

C) MpokKayka XMAKOCTeli C HU3KO/ NPOBOAMMOCTbIO Yepe3 huNbTPblI NN Apyrue rmgpoanHammnyeckne
CONpPOTMBNEHUS;

d) pacnbisieHne c NpUMeHeHNEM 3/1eKTPOCTATUYECKOro pacnbl/INTE/IbHOTO 060PyA0BaHUS;

e) 3arpyska MArkux cpefHeo6beMHbIX KOHTeliHepoB Tuna A HenpoBOAAWMMW MOPOLWKAMU UMN TPaHy-
namu;

0 ncTteyeHue BNAXHOro napa;

) nofava orHeTylwaliMX areHToB, CofepXalnxX 3apsHkKeHHble Kanau Ui 4yacTuubl;

h) ABMXeHne TpaHCNOPTEPOB UMM APYIMX TPAHCNOPTHbIX CPeACcTB (Tefnexek, kap) NoO N30/INPYIOLWUM MO-
BEPXHOCTAM WM Ha U30/INPYIOLWMX Koecax.

12.4 Mopbl NO UCKAKYEHUNIO 3N1EeKTpOCTaTUYECKMX yaapos

12.4.1 NCTOYHUKMN 3N1eKTpoCTaTUYEeCKNX yaapos

BO3HMKHOBEHME pa3psafoB (3/1eKTpocTaTMYeCKUX yaapoB) BO3MOXHO M3-3a TOrO, YTO 3apsj Hakan/ivea-
eTcsa Ha YesnloBekKe, NN Ha M30/INPOBAHHbIX MPOBOAALMX YAaCTAX, NN Ha U3ONALMOHHbLIX MaTepuanax, obpa-
waruwmxes B npouecce, N Ha obopynoBaHun.

12.4.2 Coobu,eHnsa O WOKOBbIX BO34ENCTBUAX NPU NPON3BOACTBEHHbIX NpoLeccax u c o6opypno-
BaHus

dnekTpusaymsa conyTcTByeT MHOTMM npoueccaMm U MHOrMMM Tunam ob6opyaoBaHWMsA, HO OHa 4acTo OocTa-
eTcs He3daMeyeHHoON. OgHako coob6LeHns COTPYAHMKOB, NOABeEPralolWnXCcsa WOKOBbIM BO34eACTBMAM, Bcerga
[OMXKHBbI ccnegoBaTbCcsA. BepoAaTHO, UTO 3Ty BO3AelicTBUA 6e30NacHbl, HO He BO BCeX cayyasax. K Tomy xe. ato
MOXEeT yKa3dblBaTb, YTO 060pyaoBaHue ABNSeTCA Ae(PeKTHbIM 1N ONaCHbIM.

Hanb6onee achpekTuBHass Mepa npeaynpexaeHuns LWOKOBbIX BO3AENCTBUI — 3TO 3a3eM/ieHne BCex Me-
Tan/INYecknx 1 NpoBOAALINX YacTeli MexaHUM3MOB W YCTaHOBOK (Mogpo6HoOCcTM cMm. B pasgesie 13). OpgHako
3Ta Mepa He Bcerga BO3MOXHa W. flaXe Korga oHa peasin3yeTcs, TO He pellaeT ncyepnbiBawlle npobriembl
6e3onacHoro o6pat,eHnsa C Had/1eKTPN3OBAHHBbIMN N30IUPYIOLWMMN TBEPABIMU N XUAKAMU MaTepuanamn un
ob6bekTamMu.

Apyrve mMepsbl 3awWunTbl BKAOYAIOT:

a) CHUXEHNE UHTEHCUBHOCTU 3neKTpu3aunmn. NMpumeHeHne 3Toli Mepbl OrPaHMYeHO, HO UCMO/Ib30BaHne
aHTMCTaTMYeCKMX paccenBalolWmx 4O6aBOK MOXeT ObiTb 3P (PeKTUBHbIM, IMaBHbIM 06pa3om Npu obpalieHnn
C XNAKOCTAMMU:

b) CHMXEHME HAKOMMeHUs 3apsija Ha HeNpoBoASAWMNX 06bekTax. NS yaaneHus 3apsaja Ha ABUXYLeics
N/IeHKe UY Ha TKaHAX NOJSIe3HO NPUMEHEHME HelTparn3aTtopoB CTaTUYECKOr0o 3/1eKTPUYEeCTBa;

C) UCK/TI0YEHMEe CONVKEHNA YesioBeKa C 3apsKeHHbIMU YacTAMU. 3TOT NOAXOo[4 Mosie3eH A8 Taknx npo-
LLeCCOB. KaK 3/ieKTpocTaTtMyeckoe pacnbisieHne (cMm. 8.7), unu gna Apyrnx npoueccos, Npu KOTOPbIX cylie-
CTBYIOT BbICOKO 3apsixatouimecs yacTu. MNepcoHasn MoOXeT 6biTb 3aliMlieH OT KOHTaKkTa C TakKMMu 4YacTsamMu
M30/IUPYIOWMMN YCTPONCTBAMM UM 3a3eM/IEHHBIMW 3KpaHaMu U T. 4.;

d) npyumeHeHne nNona UM matepuanoB A1 NOKPbITUS Mosla ¢ conpoTuBaeHnem meHee 100 Mom. Jliogn,
TpaHCMNopTHbIe CpeACcTBa, BK/KOYasA MOrpy3ymkn nam aBToMo6mnm B mecTax NapkoBKW, 3apsXaroTca npu ABU-
XXEHNU MO MoJly C BbICOKAM CONPOTUB/IEHNEM.

12.4.3 WokoBble BO3AENCTBUSA B pe3ysibTaTe asiekTpusaunm niogem

JlloAn 4acTo CTAHOBATCH 3/1EKTPUYECKM 3apsAXEeHHbIMU, UM HEeNnocpeACTBEHHO, Korga pasgeBatoTcs U
CHMMaKT NpeaMeTbl oAexXAbl UKW Korga nayT no KOBpY, Wi No MHAYKUUK (M3-3a TOTO, YTO HAXo4ATCA B 3/1ekK-
TpOCTaTM4YeCKOM Mosie 3apsKeHHbIX 06bEKTOB). OTO MOXeT NPMBOAUTHL K LOKOBbIM BO34eliCTBUAM, KOTOPbIe,
XOTSl HEMOCpPeACTBEHHO He BpPeAHbl, HO MOTYT NPUYNHATL pasgpaxeHue.

TUNWUYHBI CUTYyauun, Korga anekTpmsayma NponcxoauT Npu XoXAeHUn no rnosly ¢ BbICOKUM COMpPOTUBIIe-
HUEM W Npu BCTaBaHUM CO CTYJIbEB C CUAEHUAMMU N3 oNpefesieHHbIX MaTtepnanos. K yCUeHUIO 3aneKTpusa-
uum noaein MoryT NnpuBoAUTL Takue AeCTBUS, Kak KaYeHNe TeNexXKn C U30/IMPOBaHHLIMWU KOlecamu.
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LLlokoBble BO34eliCTBUA OT HAKOMN/EHNA 3apsa[0B MPU XOXAeHUN 06bIYHO NpegoTBpaLlialdT NMPUMEHEHU-
eM NOKPbITUlA Nosa ¢ cConpoTUBAEHNEM A0 3a3emnuTens meHee 100 Mowm.

Mpamoe 3apsxeHune ntogeli MoxeT 6GbiTb YMEHbLIEHO NPU HOLWEHUN paccenBatlolWwen ogexabl U 3a3em-
NeHnn Yyenoseka, HanNnpumep, Yepes paccenBarWwnii AU NPOBOAALWMIA HACTUA nona v obyeb (cm. 11.2 n 11.3).

OpfHaKo HMU3Koe conpoTuBJ/IEHME 3a3eMieHUs nogeit (< 100 kOM) Boo6LLe HE [O/HKHO UCNOb30BaTbCH,
Tak Kak OHO MOXeT NpuBeCTU K 60slee cepbe3HbIM ygapaM TOKOM, Hanpumep, Mpu KOHTaKTe YesnioBeka C 3a-
PSXEHHbIM NPOBOAHMKOM W/IM C NMOJIFOCOM 3/1EKTPNYECKON ceTu.

12.5 Mepbl 3aWKnTbl B 0CO6bIX CAyyasax

12.5.1 NMHeBMOTpaHcnopT

MHeBMOTPaHCNOPTMPOBaHMIO NO MaTepnanonpoBojam CbiMyynx Matepnanos, rpaHy uan Menkux npes-
MeTOB COMYTCTBYIOT MpoLecChbl 3fnekTpusauymn. TpaHCnopTupyemble maTepuasbl U BCe 4acTW MHEBMOTpPaH-
CNOPTHOW cucTeMbl, BKtOYas Tpy60npoBoAbl U eMKOCTU C 060MX KOHLLOB, MOFYT CTAaHOBUTLCA 3apsXXEHHbIMU.

B fonosiHeHWe K 3a3eM/IEHNIO A0/DKHbI 6bITh NPpeAyCcMOTPeHbI Caefyloline Mepbl 3aWnuThbl:

a) Ecnn B nsonupytouweii Tpybe o6paszoBasiocb CKOMJeHNe NpoBOAALMX 06BbEKTOB, TO Npexae, YeM ero
yAanuTb, ero cnepyeT 3a3eMAnTb. 1A 3Toro nogolifet 3a3eMeHHbli MeTanInyecknii npyT;

b) Korga nHeBMOTpaHCcnopTupyeMble MeTaninyeckme o6bekTbl HakanIMBarTCA B N30/IMPOBaHHOW eM-
KOCTWU. ee criefyeT 3a3eM/INTb CONPUKOCHOBEHNEM 3a3eM/IAIOLEr0 YCTPONCTBA C JHOM €MKOCTU WM UCK/IO-
UNTb COMPUKOCHOBEHUS Ntoaeli C Heil:

c) Korga npoTpaHCNopTUpOBaHHble M30MMpYylOLUIMe CbiNyyne maTepuanbl UAWM FpaHy/bl HakanaMBaloT-
cs B 60nbwnx (£ 1 M3) N301MPOBaHHbIX EMKOCTAX, NepcoHany cnegyet nsberaTb CONPUKOCHOBEHUI C HUMKN
(c™m. Takxke 9.2 n 9.6).

12.5.2 Mbinecochbl

Mbinecocbl NOAO06HLI MHEBMOTPAHCMNOPTHLIM CMCTEMaM: MaTepuas, 3axBa4deHHblli NbIIECOCOM U HaKo-
NMBLUMIACSA B Nbliecoce, 3apsXXaeTcsa NPy NPOXOXAEHUN Yepes LWNaHr.

Heob6xoaumo cobnoaatb cnegytowme mepbl 3aWuTbl:

a) CTauMoHapHble CUCTeMbI AO/KHbI OblTb 3a3eM/IeHbl, @ MeTal/InYeckne NAn NPoBoAsALLMe WNaHTn 1
HaKOHEYHMKWN A0/DKHbI OblTb COeANHEHbl C HUMWN MepeMblYKaMu;

b) MNMopTaTvBHblE CUCTEMbl O6bLIYHO He MPOGAEMHbI, HO UX BHELWHWe MeTas/InyeckKne 4acTu [OSKHbI
6bITb 3a3eMJ1eHbl, OCOGEHHO €C/IM OHU AO0J/IKHbl UCMONb30BaTbLCSA OKO0 ABUXYLLUXCA MeXaHU3MOB U NoAb-
€MHUVKOB.

12.5.3 3apaxeHne Npu nepemMelieHnN No posinkamMm NJAEHOYHbIX UIX NUCTOBbIX Matepuasnos

MneHoYHble 1 NNCTOBbIE MaTepuasbl MOTyT CTaTb 3apsXXeHHbIMMW MPU NepemMeLleHnn No ponnkam npwu
HaMOTKe B PY/IOHbI, YUTO NPMBOAUT K HAKOMIEHMIO Ha HMUX 60NblKnX 3apsAfoB. O6paleHne ¢ TaKMMKU pysIoHaMu
npenmyLeCTBEHHO MeXaHM3MPOBaHO, HO NPY 3TOM TakKXe A0/DKHbl 6bITb COG/II0AEHbI Cneaytowme Mepbl 3a-
WNThI:

a) npexpae 4Yem npousolifeT CONPMKOCHOBEHMEe C YesIOBEKOM, BCe MPOBOAALLME HacTu, OCOBEHHO LeH-
TpanbHasa oCb (MU POMVK), criefyeT 3a3eM/NThb:

b) NPUMEHSIIOT HeWTpann3aTopbl CTaTUYECKOro 3/IeKTPUYeCTBa, OCOBGEHHO MeXAYy HaTsXHbIM YyCTPOW-
CTBOM W NepBbIM POSIMKOM U Nepej BBOAOM B 06/1acCTb nevatu.

C) ANA POSINKOB, Oceli n MyddT NPUMEHSAIOT paccemBalLWwmne marepuanbsi;

d) NPMMEeHSAIT Kpackn, YepHUIa 1 K/1en € 3/IeKTPONPOBOAHOCTLIO He MeHee 10 000 nCwm/m;

e) yBe/InunBaloT OTHOCUTE/IbHYIO BIAXHOCTb BO3AyXa;

f) yMeHbLWaloT CKOPOCTb M/EHKN;

4) YMeHbLalT npmxatne nywimm TpeHne mMmexay naeHKom u poavkamu;

h) B kayecTBe MakcCuMMasibHO AOMYCTUMOIN HaNPsXXEHHOCTU 3/1eKTPOCTATMUYeCKOro nons Hag MN/IeHKOW,
yAaneHHO’ OT 3eM/IM He MeHee YeM Ha 150 MM. NpuHMMaloT 3HadyeHne 200 KB/M. AnbTepHaTUBHO MakcumMmanb-
Has NMOBEepPXHOCTHasA MNMIOTHOCTb 3apsAA0B AO/DKHA OblTb MeHee 2 MKKN/M2.

12.5.4 OrHeTywunTtenn

BbiNyck orHeTylwallero areHta n3 orHeTywnTeNa conpoBoxXxaaeTca UHTEHCUBHON 3nekTpusaunein n scs
cucTeMa um 4yacTu ee. KOTOpble He 3a3eMJ/IeHbl, MOTYyT OKa3aTbCs 3apsXeHbl 40 BbICOKOro HamnpshkeHus. MNoato-
My BCe MeTa//Inyeckme Ui npoBoasilme 4acTu CUCTEM NoAgsexaT 3a3eMeHunto.

Cnyvaun LWOKOBbIX BO3AEWCTBMIA MpM NPUMEHEHUN NopTaTUBHbIX OrHeTylwuTenel pegkn. B utore, npe-
nMyliectTBa NpMMeHeHNs MOPTaTUBHbLIX OTHeTYLWNTeneil nepeBeWNBalOT BO3MOXHbI PUCK LLOKOBbIX BO3Aei-
CTBUI NpU UX NPUMEHEHUN.
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13 3asem’sieHue N coegmnHeHve nepemMblukamm

13.1 O6wmne NonoxeHuns

Be3ycnoBHO, camblii aPpheKTUBHbIN MeToh M36exaTb OnacHbIX NPOSIBIEHWI CTaTUYECKOro 3neKTpuYe-
CTBa COCTOUT B COEAMHEHUUN BCEX MPOBOLHVNKOB MeXJy CO6Oi 1N B NpUCOeAUHEHUN UX K 3eme. ITO peluiaeT
60NbLWNHCTBO caMblX 06LWMX NPo6/ieM, KOTOpble CBA3aHbl C HaKOM/IeHneM 3apsiiloB Ha NPOBOAHUKE U C Bbl-
AeneHveMm akTUYeckn BCeli 3anaceHHOW 3Heprum B O4HOM WCKPOBOM paspsife Ha 3eM/lo Wau Ha ApYroW
NPOBOAHMK.

B NpOMbILWNEHHbIX YCMOBUSX NPU Ha/IMYUKM B3PbIBOONACHOW cpeAbl CyWwecTByeT MHOTO NPOBOAHUKOB, KO-
TOpble B C/ly4Yae OTCYTCTBUS COOTBETCTBYIOLWErO 3a3eM/IEHUA MOTYT CTaTb 3aPs)KEHHbIMMW 40 ONAacCHOro YpoOB-
HSA. HekoTopble U3 HUX ABMAIOTCA HEOTbEM/IEMbIMU HacTAMU YCTAHOBKU WM NPUMEHSEMOro o6opyaoBaHns
N BKIOYAIOT: KOHCTPYKLUUN YCTAHOBKW, peakTopbl, TPy6bl, KnanaHbl, pesepByapbl 1 6apabaHbl. [ipyrue B oc-
HOBHOM MOTYT TaM OKa3aTbCs C/ly4YaiiHO, UK KU3-3a HEGPEXHOCTU; HanpuMep, U3/NULWHNE OTPE3KM MPOBOAOB,
MeTannnyeckne KaHUCTPbl, NaaBalolne Ha NOBEPXHOCTU XUAKOCTU cpefHeli UNn HU3KOW NPoBOAMMOCTU, U
MeTan/Inyeckme MHCTPYMEHTbI UAN NYXULbl NPOBOASILLEN XUAKOCTU HA MOBEPXHOCTU U3OMSILNOHHBLIX MaTepu-
anos.

MpuMeuaHne — TpeboBaHUA K 3a3EMJIEHUI0 U COEAUHEHMIO MEPEMbIYKAMU B CUCTEMAX 3/IEKTPONUTAHUS WK
MOJTHMe3alLUrbl MOTyT OT/IMYaTLCS OT TpeGoBaHwWiA, paccMaTpuBaeMbIX B JaHHOM KOHTEKcTe. B HacTosuem pasgene 13
paccmaTpyBaeTCsi TOJIbKO 3alUTa OT ONACHbIX NPOSB/IEHNI CTATUYECKOTO 3/1eKTPUYECTBa.

CoepfvHeHNe nepemMblykamu MPUMEHSeTCS AN BblpaBHUBAHWUA NOTEHUMANOB NPOBOASLNX OGBHEKTOB.
3TOT cnoco6 npakTUKyeTCs Aaxe TaM. rae cucTema NPoOBOAHUKOB He 3a3eMsieHa. 3asemsieHue, ¢ apyroii cTo-
POHbI. BblpaBHUBaeT NOTeHLManbl NPOBOASILNX 06HEKTOB U 3eMAUN. MNpUMepbl COeAUHEHUSA NepeMblYKaMn U
3a3eMJ/IeHNA NoKasaHbl Ha PUCYHKe 4.

MpumevyaHne 1— TepmuH «grounding» 4acTo NMPUMEHAIOT B KayecTBe CMHOHMMa TepMuHa «earthing». Ob6a
COOTBETCTBYIOT TEPMUHY «3a3eMeHune*.

PucyHoK 4 — Pasnuuua mexay 3aseMieHneM n coefuHeHnem nepemMblukamu
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MNpoBoAsAWNi 06LEKT MOXET 6bITb 3a3€MJ/IEH HEMOCPEACTBEHHO Yepe3 NMPOBOAHMK, COeAMHEHHbIN C 3a-
3eMnuTenem, Uav NocpeAcTBOM NepeMblUkM MOXeT 6biTb COeMHEH C APYTUM NPOBOASMM 06bEKTOM, KOTO-
pblil yXe coefMHeH C 3a3emnnTenemM. HekoTopble 06bEKTbI HEOTHEMJIEMO CBS3aHbl MepeMblYKaMu WU He-
OTHEMJ/IEMO 3a3EMJ/IEHbI BCNEACTBME UX KOHTAKTa C 3eM/Ieii.

MonHoe conpoTUB/EHVE MEXAY 06bEeKTOM 3a3eMJ/ieHUs 1 3eM/ell — CyMMa UHAWBUAYaAsIbHbIX COMPO-
TUBJIEHWI NpoBoAa 3a3eM/ISI0LWEero yCTpoNCcTBa, KOHTAKTHbIX COeAUHEHWU, APYTUX NPOBOASLMX MaTepuanos
LEMOYKM 3a3EMJISIIOLLErNO YCTPOCTBA U COMPOTUBMIEHUS 3a3eMINTENSA (CONPOTUBIEHUSA pPacTeKaHU TOKa B
3emsie, HanpuMep, 3a3eM/s0LLEero CTepXHa/NpyTa).

Han6onbluasi 4acTb NOSIHOFO COMPOTMB/IEHUSI 3a3eMJIEHNSI OTHOCUTCSI K MepexoAHOMY COMPOTUBIEHMUIO
Mexay 3a3eMNAWMM 3N1EeKTPOAOM 1 3eM/ieli. STO NEPEXOLHOE COMPOTUB/IEHWE 3aBUCUT OT NJowaan UCTUH-
HOro KOHTaKTa, yZe/bHOro COMPOTUB/IEHMS MOYBbI, KOSIMYECTBA U COCTOSIHUA Baru, cofepxalieicsi B nouse.

MpumeyaHune 2— [ina paccenBarLLmnx 06BHEKTOB B 3@aBUCUMOCTU OT MX yAenbHOro 06bEMHOro conpoTueneHna
Takxe rnoxeT 6bITb H606XO,D|I/IMO 3asemsieHune. M30nALN0HHbIE MaTtepuanbl He MOryT 6bITb 3a3EM/IEHbI.

13.2 KpuTepun yTeuykn 3apAapoB CTaTUYECKOro 3/IeKTpuyecTBa C NPOBOAHUNKA

13.2.1 OCHOBHblIe NpeanocCbINKN

YT06bI NpefoTBpaTUTh YBENIMYEHMEe NOoTeHuana NpoBogHMNKa 40 ONacHOro 3HayeHns Heob6xo4nmo, YTo-
6bl cONpoTUBeHNe yTeuke 3apsaga 6b1/10 4OCTATOYHO HU3KUM. [pyn MakCMmMasbHO AoNyCcTUMOM noTeHumane V
3HayeHue conpoTuBneHnsa R 3aBucuT oT Toka |, 3apsxatrowero NPoBoOAHMK, YTO BblpaxaeTcsa hopmysoli

V-IR.

3axuraHve NpoucxoanT Npu cCoBnafeHnn ABYX YyCNOBUIA:

a) HanpsHXKeHHOCTb MONA, 06yCcNOB/eHHasas NOTeHLManomM NPOBOAHUKA, MPeBbICUT NPO6GMBHOE 3HaYeHue
aTmocdepbl 1

b) aHeprusa, Bblfe/ieHHasa B UCKPOBOM paspsfe, NpPeBbICUT MUHUMAIbHYIO SHEPTUIO 3aXuUraHus onpege-
NeHHOoro roptovero matepuana.

C HEMHOTMMM UCK/IIOYEHUSAMU, 3a3eM/IeHne npegHasHavyeHo A1 TOro, 4Tobbl NpefoTBpPaTuUTb N06ble
3axurarouime paspsagbl. Mpu TUNWYHBIX NPOM3BOACTBEHHbLIX Onepaumnsax aTo noteHuyman ot 300 B go 1000 B.
Mpumem 100 B 3a 6e3onacHoe 3HauyeHue, Torga MosHoe conpotuBaeHne R uenun 3asemneHnss mMoxeT 6biTb
BblYMC/IEHO COOTBETCTBEHHO:

«=100//.

roe R— B omax, a/— B amnepax.

13.2.2 MpakTuyeckne Kputepuun

B kaxgom cnyvyaB TpeboBaHWA K 3a3eM/IEHUIO cNeunduyHbl, T. K. ciegyeT NpMHMMaTb BO BHUMaHue
COOTBETCTBYHOLME 3HAYEHNS TOKa anekTpusaunm |. NMockonbKy N3BECTHO, YTO 3HAYeHUS TOKOB 3/1eKTpusauum
nexaTt B AnanasoHe oT 10 nA go 100 MKA, TO COOTBeTCTBYIOLWMI AMana3oH 3HavyeHuii R Haxogutca B gnana-
30He oT 10 TOM go 1 MOM. MakcMmMasibHOMY 3HAYEeHUIO TOKa 3/1eKTpusaunm / COOTBETCTBYET MakCcuMasibHOe
3HayeHne conpoTuBeHNs 3azemneHns 1 MOM. Takoe conpoTUB/IEHMEe rapaHTUpyeT 6e30NacHylo yTeuky cTa-
TUYECKOro afleKTpruyecTBa BO BCex cutyaumnax. OgHako B 60/1bWMHCTBE NPON3BOACTBEHHbIX Onepaynii 3Have-
HUA / He npeBbiWwaloT 1 MKA, a eMKoCTb C npoBoAHMKa He npeBbiwaeT 100 nd (cm. npumepsbl B Tabnuue A.2).
B aTom cnyyae fOCTaTOYHO COMPOTUBNEHNA 3a3emnieHns 100 MOm.

Ana meTaninyecknx 06bLEKTOB KOHTAKT C 3eM/ieli A0/IKEH NMeTb cOonpoTuB/ieHne meHee 10 Om. XoTs
conpoTussieHne B 1 MOM npuemsnemMo Ans ob6ecneyvyeHns yTeuykn 3apafoB CTaTUYECKOro afieKTpuyecTtsa, npe-
BbllleHWe 3Ha4YeHns conpoTussieHns B 10 OM No3BosiieT 06HapyXnBaTb BO3HUKHOBEHNE NMPo6/eM B Havaslb-
HOI cTaAun X 3apoxueHns (Hanpumep, pasBuTue KOppo3uu, ocnabneHne koHtakTa). O6HapyxXeHue yBenu-
YeHMSA CONPOTUBJ/IEHNA NO3BOAAET NPUCTYNUTb K UCC/IEA0BAHUIO MPUUYNHBLI TAKOro AAB/IeHNA. BaxHo, 4To6bI BCe
CONPOTUB/IEHNSA KOHTAKTHbIX COeANHEHNI 6binn 6bl HafeXHbIMU, HE HapYLWeHHbIMU U C TeYeHNEM BpPeMeHMU
X Ka4ecTBO He yxyJLwanoch Obl.

Manbie nposogsawme o6beKTbl, HANPUMEP 04N, CUMTAIOTCA 3/1eKTPOCTATUYECKM 3a3EMIEHHBIMUN, €CNKn
BpeMsA peJsiakcaunun afiekTpoctatnyeckmnx 3apsagos meHee 0.1 c.

CnepyeT Y4eTKO pasfinyaTb 3HaYeHUS, BbiOpaHHble 418 yA06CTBa KOHTPO/IS CONPOTUB/IEHUNS KOHTAKTHbIX
coefiMHEHNI MeTann-meTans, u 3HayeHneMm 1 MOM. KOTOpoe siBAseTcA npefAe/ibHbIM 3HAYEHWEM COMPOTUB-
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NeHna 3asemM/ieHMs MPOBOAHMKOB BO Bcex cnyvyasax. OfHako Hanbosee BaxHO, 4YTOGbl BCe 3/eKTpUYeckue
KOHTaKTHble COeANHEHUS 6blNn Obl HALEXHbIMW, NOCTOSAHHLIMW U COOTBETCTBOBANIN MPeAbABASEMbIM K HUM
Tpe6oBaHUAM.

MoABWXHbIE MeTanInyeckme o6bEKTbI TPEGYIOT MPUMEHEHUS CreluasibHbIX YCTPOIACTB 3a3eM/1IeHNs, co-
NPOTUB/IEHNE KOTOPbIX AO/IXHO ObITb He 60/1ee 1 MOM.

A hekTMBHOE 3a3eMIEHNE U3ONPYIOLWUX MaTePUanoB HEBO3MOXHO. [MO3TOMY NpU UX NPUMEHEHUN B
30Hax, r4e MoXeT NpPUCYTCTBOBaTbL B3pblBOONAacHas cpefa, Heob6xoAnMbl Apyrve Mepbl o6ecneveHus 6esonac-
HocTu. Mpu yTOUHEeHUN aeTanei cm. 6.

B 30He knacca 2 1 B 30He Kflacca 22 CylecTBYOT 06/1aCTh, B KOTOPbIX PUCK ONACHbIX NPOAB/EHNA cTa-
TUYECKOTOo 3/IeKTPUYEeCcTBa AOCTATOYHO HU30K 1 B KOTOPbIX, BO3MOXHO, HET HE06X0AMMOCTUN creLmanbHOro 3a-
3eM/IEHUSA MeTan/IM4yecKnX y3n0B UCKIUYNTENTbHO A1 3alMUTbl OT ONACHbIX NPOSIB/IEHUI CTATUYECKOTO 3/1ekK-
TpuuyecTBa. Torga B TakMx YC/OBUAX MOFyT MCNOMb30BaTbCsA pacceuBarouime uan nposBogsiime matepuans,
He coxpaHslLmMe 3apsfbl CTaTUYECKOro anekTpuyecTsa. Hanbonee npuemsieMoe MakCMMalbHOe 3Ha4YeHue
COMPOTMB/IEHUSA 3a3eM/IEHUS BCEX YacTell Takoro o6opygoBaHuss 1 MOM MoXeT 6bITb AONYCTUMbIM, XOTA B
60MbLWMHCTBE CNyYaeB MOTyT 6bITb NpYeMaeMbl U 3HadeHns 4o 100 MOmM.

KpaTkuii 0630p pekomeHAaunin conpoTUBEHNs 3a3eMneHnsa gaH B Tabnunue 22. [JoNKHO B OCHOBHOM
MCMNONb30BaTbCS UCMNbITaTesIbHOE HanpsixxeHre 100 B. HO NpM M3MepPeHUsiX B HU3KOOMHbIX LensiX MOryT notpe-
60BaTbCcA 6onee HU3KME HaNPsKeHUs.

Tabnuya 22— O630p MakCUMasbHbIX 3HAYEHWUI i CONPOTUBEHUS ANS 3alMTbl OT CTATUYECKOro 3/1eKTpUYecTBa B onac-
HbIX 30Hax

MakcMasTbH:
Moapas- X aKcumasibHoe
bl Twbl yCTaMOOO COMPOTUB/IEHNE MprmeyaHmns
A 3asemsieHus a® e>
CraHgapTHoe  3Hauve- 3HayeHuss 6onee 100 MOM npuemnembl, HanpvMep, npu
13.3.1.1 1 MOm
Hune emkocTn 100 nd
Bonbwwue  crauuoHap- o
3a3emMnieHHOe COCTOSiHMe — HeoTbeM/IeMOe CBOWCTBO
Hble  MeTa//imyeckune
13.3.1.2 1 MOm TakMx CTPYKTyp. 3asemsieHve MoXeT notpeboBaTbcs ANns
yCTaHOBKM (peakTopsbl,
YCTAaHOBOK Ha HEMPOBOASALLEM OCHOBAHUN
CUNoChbl N T. N.)
3a3eMneHHoe COCTOsIHNe — HeoTbem/ieMoe CBOICTBO Ta-
13313 MeTannunyeckue Tpy60- 1 MOm KnX CTPYKTYp. CneuunanbHoe coeUHeHne A5 3a3eM/1eHns
"‘ npoBoOAbI MOXeT noTpeboBaTbCs, eC/n CONpoTUBEHNE 3a3eM/IeHns
npeBbICKUI0 Gbl kpUTEPUiA B 1 MOM
MoaBuxHbIE metan-
3a3emneHne 06bIYHO TpebyeTcsa npu 3arpy3ke u BbIrpy3ke.
nnaeckne cpeAcrsa Mexay 3aszemnutesnieM U 3aseMISeMbiM MeTa//IM4yeckum
13.3.1.4  (6apabaHbl, >enesHo- 1 MOm Ay
06BEKTOM NPV YMCTO METa//IMYECKNX KOHTaKTHbIX cOoefmn-
[OPOXHble U aBToUW-
HEHUAX peKkoMeHayeTcs conpotussieHne 10 Om
cTepHbl 1 T. M)
B oTAeNbHbIX CyvYasx MOXHO NPUHATL 3HayeHne 100//Om.
MeTannunyeckne ycta-
HO ecnn KpuTepuanbHoe 3HaveHne 1 MOM He [JOCTUTHY-
HOBKM C W30/1MPOBaH- o
13.3.2 1 MOm TO. TO crepyeT MNPUMEHUTL 3a3em/islee YCTPOMNCTBO.
HbIMU feTansmu (BeH-
TAM M T. ) OyeHb Mefikne NpPoBoAALLINE AeTan MOXHO He 3a3eM/ATh,
T cM. 6.2.3
M3onupyowme petanu
OO6bIYHO PUCK 3aXMTaHUA 1 NOXapHas OnacHoCTb cTatuye-
c/6e3  M30N1MPOBaHHbIX
CKOTO 3/M1EKTPUYECTBA WCKIIOYAOTCA MPUMEHEHUEM TaKUx
MeTan/IMyecknx  kom-  HeT o6LenpuHa-
13.3.3 . MaTepuasio, eC/im nokasaHo, YTO 3HaYUTEe/IbHOro Hakonne-
MOHEHTOB (Hanpumep,  TbIX 3HAYEHWIA
HUA 3apaga He npoucxoauT. Mpy oTCYTCTBUMU HaKoM/IeHus
60Tbl B nacTMacco-
3apsfa B 3oHe 2 1 B 30He 22 3a3em/ieHne He TpebyeTca
BbIX TPy60NpoBoaax)
MaTepuansbl, npefenbHO 651M3KMe K M30/MPYHOLWMUM, B YC10-
O6bekTbl M3 paccenBa- Ot 110 100 P pea o Pytou y
13.3.4 BUAX OTCYTCTBUSA UX UHTEHCUBHOW 3/M1eKTpu3aunm MoryT He
IOWNUX Matepranos MOwm

3asemMnATbCcA
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OKoHuaHne Tabnuupl 22

Moppas-
fenbl

112
HbIX 30Hax

O6yBb AN5 3a3eM/IeHUs
11.3 niofei B 30Hax € B3pbl-
BOoonacHoli cpepoii

O6yBb AN 3a3eM1eHNA
niogeit npu obpatieHun
11.3 CO B3pblBYATLIMU Marte-
puanamn wnu ycTpoii-

cTBamMu

3asemneHve

13.35 3/1IEKTPOYCTAHOBKM 3pa-

HWIA

13.3.6
Ke cygHa

7.8.1.3 Mpn 3anpasBke camo-
neta

78.3 Mpn 3anpaske cpencTts

TpaHcrnopTa

Tvinbl yCTAaHOBOK

Monbl BO B3pbliBOONAac-

Mpwn norpyske 1 BbIrpy3-

MakcumasibHoB
CONPOTUBNEHNE
3a3emneHns

OT 140 100 MOM

100 MOm

1 MOm

100 MOm

Bce metannu-
yeckme vactu
06beVHEeHbI
nepemblukamu

25 Om

100 MOmM

10 rom

1MOm
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MpumeyaHus

ConpoTusnieHve oT NOBEPXHOCTU Nona 40 3a3eMamTens

ConpoTvBNEHNE OT 3aXaToro Ppykol MeTanmyeckoro
CTEPXHS 0 MeTaNIMYeckoii NnacTUHbI Nog NoAoLWwBol eAn-
HULbI 06YBU

ConpoTuBfieHWe OT 3axaToro Pykoii MeTa/IMYeckoro
CTEPXHS [0 MeTaNIMYecKoin NnacTuHbl Nog NoAoLWBON efu-
HUUbl 00yBU. Tam. rge MUHUMaNbHAs 3HepPrua 3axuraHus
51 mAX. MakcmmasibHoe COMpPOTUB/EHVEe A0 3a3eMauTens
[OJ/IKHO 6bITb MeHblle 150 KOM

3710 CONpoTUB/IEHNE CUYNTaeTCA U30STUPYHLWNM NMPU HU3KOM
HanpsaxeHuu

MpumeHsieTcs u3onupytowas naHuesas npoknagka wu
0fjHa NMHUSA 3a3emnsieTcs uepes kopab/ib U Mope, a BTopast
nocpesCTBOM COEAUHEeHUs C 3eMneil Co CTOPOHbI 6epera

CornacHo fieTHbIM npasunam

ConpoTUBMIEHME YTEUKM NOLWALKA CO CTOPOHbI KOSIOHKM
3anpaBku

ConpoTUB/IEHNE YTEUYKU MeXAy 3anpaBouvHOl Hacafkoii u
nnowasko yepes kaxgoe Koneco

ConpoTMBIEHNE YTEUKM MeXAy 3anpaBOYHbIM KpaHOM U
3emseil Yyepes NpoBOAAWMIA WnaHr. B cnyyae anekTpuue-
CK/M nepemMblKaloLinx 3anpaBoYHbIX LWIAHIOB NpefesibHoe
3Ha4yeHne 100 Om

a>3Ta Tabnuua AomkHa BOCNPUHMMATLCSA B COOTBETCTBUM C KOHTEKCTOM yKa3aHHbIX B Heli naparpados.

b' CniefyeT NPUMEHSATb METOA UCNbITAHUS COOTBETCTBYIOLLEr0 Noapasaena.

©) B 30He kniacca 2 1 B 30He knacca 22 3a3emsieHue TpebyeTcsi TONbKO TOr4a, Korga 3apsf HakanimBaeTcs He-

npepbIBHO.

d) nsi o6ecneyeHnsi MOTHUE3ALUTbI U 3a3eM/IEHUS 3/IEKTPOYCTAHOBOK 06bIUHO TPEGYETCSH MEHbLUEE 3HaYeHue

CONpoTUB/IEHNA 3a3eM/1EHNA.

€' 3HayeHus, ykasaHHble B Tabnuue, He AO0/MKHbI NPUMEHSATHLCS B Cyvae 3awnTbl 3/1eKTpoCcTaTuYeckn YyBCTBU-
TENbHbIX 3NIEKTPOHHBIX YCTPOWCTB UM B3PbIBYATHIX BELLECTB.

13.3 TpeﬁOBaHMﬂ 3a3eM/ieHna B TeEXHUYEeCKNX cncrtemax

13.3.1 UenbHomeTannnyeckme CUCTembl

13.3.1.1 O6uime NnonoxeHns

CTaHAapTHOe 3HayYeHWe COnpoTUB/EHUA A0 3a3emnuTens — Ao 1 MOM. nNpu ycnoBuu, 4TO 3TO 3Haue-
HVWEe He MOXEeT 6biTb MpeBbIWeHO. CneynanbHble 3a3eMsioWne yCTpolicTBa 06bIYHO HE TpebytoTcs, ecnu,
Hanpumep, o60pyA0BaHMe He YCTaHOB/IEHO HA M30/INPYIOLLEM OCHOBaHUWN, UK €CNN €CTb HaZeXHbI KOHTaKT,

obecneunBaloLWmnii 3a3eMieHmne.

B HeKoTOpbIX Criydyasax npuemsiembl 3HadyeHns o 100 MOmM. ocob6eHHO Korga eMKOCTb MPOBOAHMKA He
npesblwaeTt 100 n® (cm. 13.2.2 nA.3.2).
Ana uenbHOMeTaN/INYECKNX cucTeM O6bIYHO criegyeT obecrneumBaTb COMpoTuBeHMe MeHee 10 Om.
OpfHako B cucTemMax C NPUMEHeHMeEM, HanpuMep, B KavyecTBe fnepemMblyek kabenbHbIX OMAeToK, AONYCTUMO

conpoTuBneHue Ao 25 Om.
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Mpn o6GHapy>XeHUN CONPOTUBMEHWN, 3HAYNTE/IBHO NpPEeBbIWAKWNX 3TN 3HAYEHURA, crnefyeT BbISCHATb,
4TO NOCNYXWUI0 MPUYNHON TaKOro NOBbIWeHNs (Hanpumep, ocnabaeHne KOHTakTa Uan Kopposus).

13.3.1.2 NaBHble CUCTEMBI

OCHOBHble MPOMBbILWJ/IEHHbIE COOPYXEHUS N UX FNaBHble KOMMOHEHTbI, Takne Kak peakTopbl, MeflbHULbI,
6neHaepbl U pesepByapbl, a Takke TPybonpoBoAHblE NTNHUN, ABASAIOTCA Le/IbHOMeTan/IM4eCKMMN ¢ 601TOBbI-
MU UAN CBapHbIMU coeAUMHEHUAMUN. OHM 06bIYHO HaxoAATCA B NPSIMOM KOHTakTe C cucTeMamu 3asemseHus
3/1eKTPOYCTAHOBOK C HU3KMM COMPOTMB/IEHNEM 3a3eM/IeHUs. MNpu 3TOM NpakTUYeckn OTCYTCTBYET PUCK, YTO
conpoTuBeHNe 3a3eMsieHns npesBbicUT 1 MOM. YaoBneTBopuTenbHoOe 3a3eMsieHne J0/HKHO obecnevynBaTb-
cs 6e3 NnpUMeHeHUsa creunanbHbIX 3a3eMAAOWNX YCTPONCTB, MPUMEHEHNEe KOTOPbIX PEKOMeHAYyeTCs TO/IbKO
Torga, Korga OHM NpefyCMOTPeHbl M KOrga xapakTep akcnayaTtauuu 3atpygHseT obecneveHne Tpebyemoro
CONpoTUBAEHNA 3a3eM/IeHNsi. HekoTopoe NPon3BOACTBEHHOe 060pyAOBaHe He MOXeT 6biTb MOAKIIOHEHO K
cucteMam 3as3eM/IEHUS 3/1eKTPOYCTaHOBOK. 3TO. Hanpumep, MoxeT 6biTb 060pyfOBaHNe, CMOHTMPOBaHHOE
Ha rmMbkom, BMOGpUpPYIOLLEM WM NOABMXHOM OCHOBaHuUW. B cnydyae, Korga ecTecTBeHHOe COMPOTUB/IEHNE 3a-
3eMJ/IeHUA Takoro o60pyfoBaHUA OKasblBaeTCA HeAONyCTUMO BbICOKMM (CM. 13.3.2). AO/IXKHblI NMPUMEHATbCS
cneynanbHble 3a3eMnsloLIMe YCTPONCTBA.

13.3.1.3 Tpy6onpoBogbl

Tpy6onpoBoj nHorga — BpeMeHHas ycTaHOBKa, HEKOTOPble y4YacTKM KOTOPOW MOryT okas3aTbCsi U30/1n-
poBaHHbIMU. B pe3ynbTarte MoryT notpeb6oBaTbCs cneynanbHble ycTpolicTBa, o6ecneynBaloline coeguHeHne
C YCTPOWCTBOM 3a3eM/IEHNA TakUX 3/1eKTPONPOBOAALWNX N30/IMPOBAHHbIX OT 3eMNU Cekunii unn obopyposa-
HuA. Mo 3TOW NpUYMHe ycTaHOBKa TPyObl UMW LWaHra U3 U30AupylolWero matepvana B Le/lbHOMeTanmye-
ckom Tpyb6onpoBoge HegonycTuma, T. K. 3TO paBHO3Ha4YHO pa3pbiBYy nNepemblykn. Kpome Toro, Takas Tpyba
WAW WNaHr MOryT co3faTbh YC/NOBUSA A1 BO3HUKHOBEHWUS CKOJb3ALWMNX KUCTEBbIX paspsigoB. OAgHako uHorga
ycTaHOBKa usonupytoulein onaHuesoii walibbl nnn cekunn tpybonposoga MoxeT notpeboBaTbcs, YTO6bI UC-
KNI4YNTbL 06pa3oBaHne NeTNeo6pa3HOro KOHTypa 3asemneHunsa (cm. 13.3.6).

Ob6uee WYHTUPOBaAHME NepeMblHYKamMn BCeX COeAUHEHWI B MeTa/lInyeckoM TpybonpoBoae He peKOMEH-
AYyeTCs N fONKHO NCNOMb30BaTbCA TONIbKO TOrAa, KorAa no npoekTy UCKIYeHbl KOHTaKTbl MeTanna Kk metansny.
37O MOXeT noTpe6oBaTbCA TaM. rge NPUMEHATCA M30MMpYyoLWMe Waibbl UM Kpacku, UCKAoYaolwmne npu-
MeHeHVe 6GONTOBbIX COeANHEHNI, 06ecneuYnBatoLLMX HaAEXHbI 3/TEKTPUYECKU KOHTaKT Tpy6 mexay co60ii.

13.3.1.4 MNoaBWMXHOe MeTannyeckoe obopygoBaHme

CyuiecTByeT Takoe ob6opyaoBaHue, kak 6apabaHbl, BODOHKN N TENEXKN, KOTOPblE HE MOTYT 6bITb NOCTO-
SIHHO coefiMHeHbl C 3em/ieli Yepe3 OCHOBHbIE MPOV3BOACTBEHHbIE CUCTEMbI 3a3eMieHns. Bo MHOrmx cny4vasx
X COMPOTMB/IEHNE 3a3eMJ/IEHUA OKasblBaeTCA 3HAYUTENbHO HMke 1 MOM. HO Ha 3TO HeNb3A MONOXUTBLCA.
YT06bl HaAeXHOo obecneynTb Ux 3azeMsieHne, creayet NPMMEHATb COOTBETCTBYOLLME 3a3eMNAI0LWNe YCTPOIA-
cTBa. MnHnManbHoe TpeboBaHMe CBOAUTCA K TOMY, YTOObl Takoe o6opyAoBaHMe 3a3eM/1A/10Cb KaxAblli pas,
Korfa OHo MoOXeT o6paliaTbCa B NPUCYTCTBUN B3PbIBOOMNACHON CMeCcu W. B TO Xe camoe BpeMs, NpoucxXoauT
ero anekTpmuslauns, Hanpumep, BO BPeEMSA 3amnosIHEHUS UAN pPasrpy3kn eMKOCTH.

MopTaTuBHbIE NpoBOAsLINE NpeaMeTbl (TENeXKN, 060pyAoBaHHbIe NPOBOAAWMMM Koslecamu, MeTannum-
yeckune Begpa U T. A.), MOTYT 6bITb 3a3eMJ/IEHbI Yepe3 KOHTAKT C paccenBaloWnUMn Uam NpoBOAALLUMN NONAMU.
OpAHaKo rpasb Ha Mosy, Ha Kosiecax TefieXkn Ui Ha meTasi/IM4eckoM OCHOBaHWW Bedpa yBenMunBaeT cONpo-
TUBJIEHME YTEUYKU, YTO NPUBOAUT K UX OMACHOMY 3apsi)XeHuto. Tam. rge Takoe BO3MOXHO OXuAaaTb, Takue aTu
06beKTbl AO/MKHbI GbITb HAAEXHO 3a3eMsieHbl AOMNOJIHUTENIbHBIMU CpeAcTBaMU, Hanpumep, 3asemaaloWwmnmm
KabensAsmn. PekomeHayeTcs, 4To6bl CONPOTMBEHNE MeXAy 3a3eMNsieMblM NOCPeACcTBOM Kabens npegMeTom
n 3azemnutenem 6bis10 He 60nee 10 Om.

3asemMsieHne 1 coeMHEHME NepeMblykaMun AOKHO 6bITb MOCTOAHHBLIM. MNeproanyeckoe, BpemMs oT Bpe-
MeHW, 3a3eM/IEHNO WA COoeAMHEHNEe MepeMblYKO MOXeT Bbi3BaTb 3/1€KTPU3aL N0 MO 31EKTPUYECKOW UHAYK-
UMM 1. TaKUM 06pasomM, MOXeT NPUBECTU K ONACHbIM MPOSAB/IEHUSAM CTaTUYECKOro asiekTpuyecTBa (cm. A.1.10).

13.3.2 MeTannunyeckne yctaHoOBKM C AOTasAMUN N3 U3ONALNOHHbIX MaTepunanos

YcTaHOBKa M3 MeTa/l/IM4eCKNX KOHCTPYKLUMIA BCerga coaepXuT M30ASALNOHHbIE 3/1eMeHTbl, KOTOpPble MO-
ryT BAUSITb Ha 3N1E€KTPUYECKYIO HEeNpepbIBHOCTb M Ha 3a3zemeHune. Mpumepbl — cMa30o4Hble Macna, Xvupbl u
WNPOKNIA AnanasoH NonmMepoB, Takux kak nonutetrpacptopatmned (PTFE) u NonnatuneH, y KOTopbiX ecTb
MHOro o6nacteli npumeHeHns. O6bIYHO, BCe MeTa/l/iIMyeckme 4acTu yCTaHOBKM 3a3eM/ieHbl UKW Henocpea-
CTBEHHO WM Yyepe3 noaxogsune 3aseMsatoUIMe KOHTaKTHble COeUHEHNS, N BCe Lenu 3a3emaeHns obnagaroT
HU3KNUM COMPOTUBNEHNEM, HO MPOG/IeMbl MOTYT BO3HUKATb U3-3a M30NMPYIOLWNX 31emeHTOoB. Kak yxe nokasa-
HO (cM. 13.2.2). conpoTuB/ieHne 3azeMsieHnsa MeHee 1 MOM fOCTaTOYHO ANA YTeUYKU 3apsif0B CTaTUYecKoro
3/1eKTPMYeCcTBa, U BO MHOTMX C/y4Yasix NMPeuMyLLeCTBEHHO MOXET GbITb NMPUHSTO 3TO 3HaYeHMe. BaxHblii npu-
Mep — WCMOJ/Ib30BaHWe Maces W XWPOB ANA CMa3ku oceli BpaweHus, gsuratenein n 1. 4. VicnbiTaHWA Mnoka-
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3a/11. YTO COMPOTUBJIEHME Yepe3 CMa3Ky Bpsg /i npeBbicuT 10 KOM. ITO AOCTATOYHO, YTOGbLI 06ecneuYnTb
yTeuky 3apsfoB CTaTUYECKOro a/ieKkTpruyecTBa 6e3 AONOMHUTENbHbIX 3a3eM/IA0LWNX YCTPOACTB.

MpumeyaHne — Bbl/I0 3aMEYEHO, YTO MPU HEKOTOPLIX NpoLeccax, CONPOBOXAAILMXCA 3HAYNTENbHOW 3nek-
Tpusaumei ns3-3a 3N1eKTPOKOPPO3NN. CHNXKAETCS CPOK CNYXObl LAPMKONOALMNHMKOB. Vicnonb3oBaHne npoBoAsLBii/pac-
CBMBalLLe cMasku (Hanpumep, rpaduta) CHAMaeT 3Ty npobnemy.

Korga nonvMepbl CAyXaTt U3oMpyowmuMm afieMeHTaMu, NpeBbllleHne 3Ha4YeHsi ConpoTuBeHNss 1 MOm
MoYTU HEN36EXHO, N eAUHCTBEHHOE PELeHne COCTOUT B TOM. YTO6bI U30/IMPOBaHHbIE MPOBOAHVKN MeXay CO-
6001 1 CO CMEXHbIMU 3a3eMJIEHHbIMU YaCTsAMU COeAMHUTL NepemMbluKamMu.

PucyHok 5 — OnacHOCTb pa3melleHns 3a3eM/IEHHOro NPOBOAHMKA B HENPOBOASALLEM MOTOKE.

Mpumepbl 3TOl cutyaymm:

a) wapoBble KpaHbl U3 ptoponnacta (PTFE);

b) Tpy6a c piaHUEeBbIMY COEANHEHNSAMU C NOKPbITUEM n3 PTFE;

C) meTanunyeckue cekumn Tpybonposoja, M30/1MpoOBaHHble N1acTMacCoBbIMU COEAUHEHUAMU U

d) meTannunyeckne naTtpybkKy B KOHUE NAACTMACCOBbIX JIMHWNA.

MomeleHne 3a3eM/IEHHOro NPOBOAHNKA B HENPOBOASALWMIA NOTOK, Kak MokasaHO Ha pPUCYHKe 5. MoxeT
NpMBECTU K 3apsikeHunto noTtoka. CriegoBaTesibHO, 3a3eM/IeHHbI/i MPOBOAHUK He cneayeT BBOAUTL B HENpOBO-
AAWNYT NOTOK C Lenibio 0TBOAA 3apsi0B U3 Hero.

13.3.3 N30n1AuMOHHbIEe MaTepuansl

Mpwn n3rotToBneHnn o60pya0BaHNA U ero OTAesIbHbIX Yy3/10B BCe 60Mbllee NPMMeHeHne HaXxoAAaT Takue
N30/1ALMOHHbIE MaTepuasibl, Kak CTEKNO U nonumepsbl. Mpy obpaleHnn ¢ TakKuMU MmaTepuanamv HenpuMeHu-
Mbl KPUTEPUN K CONPOTUB/IEHNIO 3a3eMIAOLWNX YCTPOUCTB, NpefHa3HauYeHHbIX ANS 3alnTbl OT CTaTUYECKOro
anekTpuyecTtBa (cm. 13.2). Tak Kak 3a3eMsieHne He MoxeT obecneunTb yTeukKy 3apsfoB CTaTUYECKOro asek-
TpuyecTBa C TakMx MaTepumanos, HAKOMJIEHHbI Ha HUX 3apsif A4UTEeIbHO COXPaHAEeTCs.

3Heprus paspsfoB C N30/IMPOBaHHbIX MaTeprasioB CpaBHUTENIbHO HeBe/InKa, HO MOXeT 6bITb fOoCTaTou-
HOW ONA 3aXWUraHWs B3pbIBOOMACHbIX CMeceli. TN Xe maTepuasibl CNOCO6GHbI M30AMPOBaTh 3apsxatounecs
NPOBOAHWKMN, IHEPTUS NCKPOBbIX Pa3psijoB C KOTOPbIX MOXeT 6bITb 3HAUYNTENIbHOW. MpuMmepsbl:

a) meTannuyeckas apmaTypa coefMHeHUn nnacTMaccoBbix TPy6 B Tpy6onpoBoge:

b) MeTannnyeckoe cUTO B M30/npytoLLeri obeyarike n

C) NYXW WU C/ION NPOBOASALLENA XNUAKOCTU (HanpumMep, BOAbl) HA NMOBEPXHOCTU MaTepuana.

N3-3a HM3KO/ NPOBOAUMOCTU U30ASALMOHHBIX MatepnanoB UX NPUMeHeHne Npu o6palleHnn c B3pbIBO-
onacHbIMW cpeAaMmn AN OrHeonacHbIMMN XUAKOCTAMU NO Mepe BO3MOXHOCTU HYXXHO nsberaTb 13-3a BbICOKOrO
pucka noxapoonacHblX NPOSIBNIEHNIA cTaTM4eckoro anekTpuyecTsa. EcTb, ogHako, cutyauum, korga npumeHe-
HUe TakMx maTepuanoB (@akTUYeCckn HensbexHo, Jaxe B 30HaX, B KOTOPbIX B3pbIBOONaCHble CMeCU He MOryT
6bITb MOMIHOCTLIO UCKAIOYEHbI (Hanpumep, Npu o6palleHNn C 04YeHb KOPPO3UOHHO-aKTUBHBLIMU XNAKOCTAMMN).
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13.3.4 NpoBoadAwMe n paccensarwne marepunasnbl

Bce 60nee cTaHOBATCA AOCTYMHbIMU MaTepuanbl, B KOTOPbIX COYeTaloTCA XenaTtesbHble CBOCTBa Mo-
NMMepoB. Takme Kak KOpPO3MOHHasA CTOMKOCTb, U A0CTAaTOYHO HU3KOe yaesnlbHOe 06beMHOe CONpOoTUBEHUE,
[ocTaToyHoe, YTobbl o6ecneynTb aWPEKTUBHOCTL 3aLMTbl OT ONACHbIX MPOSAB/IEHUI CTaTUYECKOro 3N1eKTpu-
yecTBa NyTem 3aseMsieHUs. TpebyeTcs, 4TOObI CONPOTUBIEHNE 3a3eMJIEHNSA B OMax 6b1/10 6bl MeHblLle 3Haye-
HUA. paccuMTaHHOro cornacHo 12.2.1. Tpebyemoe 3HauyeHue COMPOTUBI/IEHUNS 3a3eMJIEHUSA YAcTO HaxoAuTcs
B AnanasoHe oT 10 kOm go 100 MOM. [ns obuwero NnpuMeHeHUss MakcMmanbHoe 3HadyeHne 1 MOM aBnsertcs
BEPOATHO Hanbosiee onNTUMasibHbIM, HO €C/1IM OHO He ob6ecneynBaeTcs, cnefyeT NPUHATbL 3HaAYeHUe, paccUu-
TaHHOe. KaK rnokasaHo Bblwe. 3HayeHne 100 MOM ABNseTca nNpuemMsieMblM TOIbLKO B ONpeAesieHHbIX YC/10BU-
AX, HaNpumMep, Korga B pedysibTaTe OLEHKM ONacHOCTM NokKa3aHa ero 4onycTuMocCTb.

13.3.5 3a3emMieHne n3HavyasibHO 6e30NacHOro o6opyaoBaHuns

C n3HavasbHO 6e30nacHbIM 060pyAOBaHNEM UM M3HAYa/lbHO 6€30NacHbIMU YCTaHOBKamMu 4acTo n3-3a
ocobeHHOCTeli NPOM3BOACTBEHHOrO npouecca obpawalTca 6e3 NPUMeHeHns yCcTpolcTB 3azemMsieHusa. Of-
HaKo B OMacHbIX 30Hax NPoOBOAsLlEe UIN paccenBatloliee OCHalleHWe Takoro o60pyaoBaHNA [O/KHO ObliTb
3/1eKTpocTaTuyeckn 3asemsieHo. B aTom cnydae gaxe O/19 HENOCPEACTBEHHO He 3a3eMJIEHHOro 3fieKTpuye-
CKOro o6opyfoBaHNsA fOCTATOYHO CONPOTUB/IEHME 3a3eMieHnsa s 100 MOM.

13.3.6 3azemneHune cyaos

Mpwn 3arpy3o4Ho-pasrpysouHbIX onepaynsax roproynx XuakocTtein Ha cygax MoryT coBnajaTb JBa OCHOB-
HbIX YC/IOBMS BO3HMKHOBEHMSA Moxapa: obpa3oBaHue roptoyer cpefbl U NOAB/IEHNE B HEWN 3axurawowmx pas-
pagos. Mo3aToMy BaxHO o6ecneynTb BblpaBHWBaHWE MNOTEHLMAN0B BCEX Y3/10B U AeTanei nuHun, 3ageiicteo-
BaHHOW B Takux onepaymnax. OCo6eHHOCTb NPUMEHSIEMOW MpPU 3TOM CUCTEMbI BblpaBHWBaAHWSA MOTEHLMaNoB
cBfi3aHa C MPMMEHeHneM KaToAHOW 3awunTbl OT KOPPO3UN CYA0B N 3/1IEKTPUYECKOTo 060pyA0BaHUS B raBaHu,
KoTOopas MOXeT co3faBaTb YC/I0BUA BO3HWKHOBEHWUSA 3/1€KTPUYECKOro uckpeHus. Mo atoit npuumHe ISGOTT
pekomMeHAyeT MPUMEHATb B IMHUM CO CTOPOHbI CyAHa n3onupylwmnii dnaxel (c conpotusneHnem r 1 kOm)
MN y4acTOK HEMPOBOAALLETO W/aHra n obecnevynTb 3a3emMsieHne yepes CyAHO 1 yepes3 6eper aTux ABYyX pa3b-
e[INHEHHbIX 3/1eKTPMUYeckn Mexay coboli yacTeli MOrpy3o4yHoO-pasrpy3ovHON NUHUK. STOT MeToph ycTpaHseT
npun pasmblKaHUN TOKOB YyTEYKN B NOrPY304YHO-Pa3rpy304vHON JIMHUM BO3HWKHOBEHME BO B3PbIBOONACHOW cpeae
pa3psafoB, CNOCOOHbIX BbI3blBaTbh 3a)XXUraHue, Tak kak 06e padMblKaeMble YaCTW 3/1IEeKTPUYECKOW Lenn HaxoaaT-
cA noj 04MHAKOBbIM NMoTeHuMasnoMm. OHAKO BaXHO, YTOObI B JINHUN MexXAy CyJHOM 1 6eperom He okasasiocb
6bl M30/IMPOBAHHOrO y4yacTka, YTO BO3MOXHO, Hanpumep, Npu ycTaHOBKe B 3TO NMHUN ABYX pasfensatolynx
naHueB. MoaToMy pauMoHasbHO NPYMeHeHWe pasgensaouwmnx gnaHues ¢ conpoTneaeHmem 4o 100 MOm.

13.4 YcTaHOB/IEHNE N KOHTPOJ/Ib CUCTEM 3a3eMJ/IeHuns

13.4.1 TpoekTupoBaHue

B cTaaun NpoekTMpoBaHus criegyeT o6¢cnegoBaTb NPOU3BOACTBO, UTOObI YCTAHOBUTH BO3MOXHbIe onac-
Hble NPOSABIEHNS CTATUYECKOrO 3/1eKTpnuyecTBa U Tpe6oBaHUSA K 3a3eMsieHnto ¢ yyeTom 13.3. TaMm. rge sasem-
NUTEeNn OoTCYTCTBYIOT, B KauecTBe 3asemnuTenen cnegyet NpYMMeHUTbL BOUTbIe UM 3apbiTble B 3€eMJ/1I0 CTEPX-
HU WKW NNAACTUHbI. TNpUMeHeHMe cneunduUUHbIX 3a3eMASIOWNX YCTPONCTB, HanpuMep, NpUCcoeanHAEMbIX K
KabensM, pemMHAM UAN LWeTKaM, AO0/HKHO OblTb CBEAEHO K MUHUMYMY. MNPy NPOEKTMPOBaHUM 3a3eMASILWNX
YCTPOWCTB BaxHO:

a) 4To6bl OHM ObININ pacno3HaBaeMbIMU Y COYETa/INCb C NPOU3BOACTBEHHbIMU CUCTEMaMU o6ecneyeHuns
6e30nacHoOCTU;

b) UTO6bI OHW 6bI/IN 6bI XOPOLWO BUANMbBIMUN MU coYeTanunuck 6bl C cuctemammn obecnevyeHnss PyHKLMOHN-
poBaHMA NPoOM3BOACTBA, Tak, YTOObI N1I06ble HeAOCTaTKN MOIM/N 6bl 6LICTPO OBHAPYXNBATbLCS;

C) UTOGbI OHW GbINN UCNPaBHLIMWU N 6bINN 6bl CMOHTMPOBAaHbI TakK. YTOObI He MOBPEXAA/INCb 3arpsA3HEHU-
SIMW C BbICOKUM yZAe/ibHbIM COMPOTUB/IEHNEM, Hanpumep, NPoAyKTaMy KOPPO3UK WU KPacKOii;

d) 4TOGbI UX Nerko 6b1N10 ycTaHaBAMBaTb U 3aMEHATh;

e) uTob6bl Kabenu ANA 3a3eMNeHUs NOABMKHbIX 06BbEKTOB 6bININ 6bl CHAGXEHbI 3aXMUMaMM, CNOCOOGHbIMMN
ob6ecneumBaTb HaZleXHbl KOHTaKT, MPOHMKaA Yepe3 KpPacky WUan C/ion pXxaBuuHbl. 3aX1Mbl JOMKHbLI 06ecneyn-
BaTb NOAK/MOYEHNE 3a3EM/IEHMS [0 Hayana onepauum n octaBaTbCa Ha MecTe, Noka onepauusi He 3aKOHYeHa
1 Mnoka He oTrnana Heo6XxoAMMOCTb 06ecrnevyeHns yTeukn 3apafoB CTaTUUYECKOro 3N1eKTpuyecTBa:

f) ecnn 3asemneHne o6bekTa BO B3PbIBOOMACHOW cpefie He 6bIsI0 BbIMO/IHEHO CBOEBPEMEHHO, TO pe-
KOMeHAYeTCs K 3a3eM/ISEMOMY OOBbEKTY MeA/IEHHO NPUGAMXKaTb 3a3eM/IAOWMI NpPoBOA, 3akaHYMBawWwmiics
OCTpMEM, CMOCO6GHbIM KOPOHUPOBATb. UMW CleunanbHblA 3aXMM C BCTPOEHHbIM B HEro pe3McTtopom, cnoco6-
CTBylOLWMM obecneyeHnto 6e30NacHOCTM B MpoLecce 3a3eM/IEHNA Takoro ob6bekTa. (Ypes3BblvyaiHO onacHas
pekomeHpgaumnal)
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Tam. rge cuctembl NpepeMblyek/3a30MJ/IEHUS MOMIHOCTbIO MeTasl/Inyeckme, CONPOTUBJIEHNE YYaCTKOB
uenu 3asemMsieHnss o6bIYHO MeHee 10 OM. B Takme cuctembl 06bIYHO BK/IHOHAKOTCHA MHOTFOKpaTHbIe KOMMOHEH-
Tbl. Bonbwee conpoTuBneHne 06bIYHO YKa3blBaeT, 4UTO MeTansinyeckasa Lenoyka He HenpepbiBHa, 06bI4YHO
M3-3a HEMJIOTHbIX KOHTAKTHbIX COeAUHEHN NN KOppo3nn. CnucteMa 3a3emM/ieHUss 3/1eKTPOYyCTaHOBOK U ANS
MOHUe3aWwmnTbl 6osiee YyeM yaoBneTBopseT TpeboBaHMAM K cCUCTeMe 3a3eM/1eHusa ANA 3awuTbl OT cTaTuye-
CKOro 3afieKTpuyecTBa.

NMpumevyaHune — B NFPA 77 copepxarca gunarpaMmbl pasfnyHbiX 3a3eM/A0LWLnX YyCTPONCTB, KOHTAKTHbIX CO-
eiHeHWii 1 060pyA0BaHNA.

Tam. rae B Ka4ecTBe NPOBOAHUKOB NPYMEHAETCSA NPOBO/OKA, €€ MUHMMasIbHOe CeYeHne B NepeMblykax
Unn B ycTpolicTBax 3as3emsieHns onpegenseTcsa TpeboBaHNAMN K MeXaHUYeCKOol NPOYHOCTU, a He 3HaYeHnem
HOMWHa/IbHOIO TOKa, 419 KOTOPOro oHa npeAHasHavyeHa. CKpyyeHHble NpoBOAa UK NpoBoja B ONseTke npeg-
HasHayeHbl ANA NPUMEHEHUS B YCTPOWMCTBaAxX 3a3eMJsIeHUsl, KOTopble YacTo OTk/to4alTcs. [JononHUTeNbHble
cBeJleHNs CM. B MPUIOXEHNN A.

MpoBOAHVKN YCTPOICTB 3a3eM/IEHNS MOTYT GbITb B U30715iIUUN (Hanpumep, B KeMGPUKe Unm B njactmac-
coBoOli 060104Ke) UM 6e3 n3onaunmn (MoryT 6bITb rosibiMu). B ycTpolicTBax 3a3emMneHuns crieayeT NPUMeHATb
NPOBOAHVKN 6€e3 N30nAuMnN, 4To6bI 6bINI0 Gbl BO3MOXHO flerye obHapyxunsaTb gedekTbl. OgHaKO, NPOBOAHUKN
C MOKPbITUSIMU 601ee CTOMKM K husmyeckmm noBpexgarlnum Bo3aelricTBUSAM U K KOPPO3UK.

[lonroBpeMeHHble NepemMblIYKN WU KOHTaKTHble COeAMHEeHUs 3a3eMNSWnX YCTPONCTB AO/MKHbLI 06e-
cneymBaTb HMW3KOE COMPOTUB/IEHWE HA BECb CPOK MX 3Kcnayataunun. KOHTakTHble COeUHEeHNS AO/KHbI ObiTh
CBapHbIMU UK CMassHHbIMU. B kKauecTBe BpPeMEHHbIX MOTYT MPUMEHATLCA 60/ITOBble KOHTAKTHble COeANHEHNSA
Unn 3axumbl. BaaBnmBaeMble KOHTaKTHble MOBEPXHOCTU 3aXMMOB A0/DKHbI 06ecneymBaTbh AOCTaTOYHOe AaB-
neHne. 4Tobbl NPOHUKaTb Yepes flob6oe 3aWnTHOE MOKPbITME, PXaBUWMHY, WM HanuNwwuii matepuan, 4tobbl
rapaHTMpoBaTb KOHTaKT C conpoTuBsieHnemMm meHee 10 OM. COOTBETCTBYHOLWMUIA UX MeTan/Inyeckoli anekTpo-
NpPoOBOAHOCTH.

13.4.2 KoHTpoOnb

KOHTpONb cuctem 3aszeMsieHUs, NPUMEHSAEMbIX AN 3alWTbl OT CTAaTUYECKOTro 3/1IeKTpuyecTBa, oT/nya-
eTCs OT KOHTPO/IA CUCTEM 3a3eM/IeEHMNSI 3/IeKTPOYCTAaHOBOK M CUCTEM MOJIHME3alWmnThl. [IpoBepKM cneayeTt npo-
BOAWTbL Npu cAavye o6bekTa B IKCnayatayuio, B nopsgke n1aHOBOro o6CnyxuneaHna uav ntoboro gpyroro enga
ob6cnyxuBaHus, B NpoLecce aKcnayataumn m nocne peKoHCTpyKumu.

OcHoBHas 3ajaya KOHTPO/IS yCTPOWCTB 3a3eM/IEHNSI COCTOUT B U3MEPEHUN COMPOTUBNEHUA MeXAy pas-
JINYHBIMU YaCTAMM YyCTAHOBKM U 3a3emnuntenem (Mnv obuieli WWNHOW 3a3eM1IeHUs), HO MPU 3TOM BaXeH 1 BU3Y-
anbHbIi 0OCMOTpP. BM3yanbHblii 0OCMOTP NOMoraeT o6HapyXvBaTb pa3HoO6pa3Hble OTK/IOHEHUS OT HOpPMasibHO-
ro COCTOSIHUA YCTPOWCTB 3a3eMJ/IEHNS 1 MUHUMU3NPOBATb PUCK HapyLeHNsA Le/loCTHOCTY Lenu 3a3eMeHuns.

CucTema KOHTPONA AO/KHa obecneunBaTb He TO/IbKO HabnogeHne 3a 3Ha4YeHNEM CONPOTUBEHWN, HO
ewe 1 yaensaTb BHUMaHMe N06bIM N3MEHEHUAM, BAINAIOWNM Ha CONPOTUBNEHNE.
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Mpunoxexne A
(cnpaBoy4HOE)

OCHOBBbI CTaTU4YECKOro an1eKTpmuyecTaa

A.1 DnekTpocTaTuyeckoe 3apskeHue

A.1.1 BeegeHune

MepBUYHBIA NCTOUYHWK 3M1EKTPOCTATUYECKOro 3apaja — KOHTakTHoe 3apskeHue (anekTpusauus). Ecnu gsa panee
HesapshKeHHbIX BellecTBa BXOAAT B CONPUKOCHOBEHME, TO Ha UX 06uieli rpaHuLe 06bIYHO NPOMCXOAUT NEePeHoC 3apsjoB.
Mpn ux pasgeneHun Apyr oT Apyra Ha Kaxjoi NOBEPXHOCTWN B3aUMHOIO KOHTakTa 6yAyT HaxoauTbes 3apsfbl, paBHble
no BeIMYMHE, HO NPOTMBOMOJIOKHON NONAPHOCTU. MpoBoasALMe 06bEKTbI MOTYT 3apsXaTbCa N0 VHAYKLWUW, €CIN OHU Ha-
XOAATCS B 3/IEKTPUYECKOM Mo1e APpYrux 3apsXeHHbIX 06BLEKTOB, UM B6M3N OT NPOBOJHUKOB C BbICOKMM MOTEHLIMA/IOM.
No60ii 06BLEKT MOXET TaKKe CTaTb 3apsHXKEHHbIM, €C/IN Ha HEM HaKanIMBalTCA 3apsXKeHHbIe YaCTULlbl NN NOHBI.

A.1.2 KoHTaKTHOE 3apsxeHue

KoHTakTHOe 3apsikeHue MOXeT MPOUCXOAWTb Ha rpaHuuax as «Teepgoe Teno/TBephoe Teno», «KUAKOCTb KWA-
KOCTb» WU «TBEpAoe TeNo/KUAKOCTb». asbl He MOryT Tak 3apsXaTbCA, HO eCnu NPUCYTCTBYIOT B3BELUEeHHble B rase
TBEPAblE UAN XUAKUE YacTuLbl, NOABEPraloNecss KOHTAKTHOMY 3apshKeHUIo, TO ra3. Hecyluil 3apskeHHble YacTuubl,
CTAHOBUTCA 3N1EKTPOCTaTUYECKN 3apsKeHHbIM. KOHTAaKTHOMY 3apsiKeHMI0 MOryT nojBepraTbCsi KOHAEHCUpOBaHHas Wam
3aMOpOXEeHHas BOAa B BO3AyXe WM CHer, o6pasylowuiica, Hanpumep, npu agnabaTuyeckom pacwpeHnn yrnekucnoro
rasa.

B cnyuyae pa3HOpoAHbIX TBEPAbIX YacTUL, NePBOHAYA/IbHO HE3apsHKEHHbIX Y 06bIYHO HAXOAALWMXCA Mo NOTEHLM-
anom 3eMN, MeXJy HUMK, NOKa OHN HAXOAATCA B KOHTaKTe Mexzay cob6oii, NponcxoanT 06MeH HEKOTOPbLIM KOMYECTBOM
3M1eKTpuYecknx 3apaaos. MoaTomy aTn gBa mMaTepuana okasbiBaldTCA NMPOTUBOMOMIOXHO 3apsHKEHHbIMU W. cnefoBaTesb-
HO, MexX/y HUMW Cyl|ecTByeT aneKkTpuyeckoe none. Ecnu marepuasnsl pasfensioTcs, To 3aTpadnsaetca pabota no npe-
O/10/1IEHNI0 B3AVMHOIO NPUTSXKEHNUA UX 3apsf0B U C YBEIMYEHNEM PACCTOSHUA MeXAy HUMKU yBeNnyYnBaeTcs U pasHoCTb
noTeHunanos. PasHOCTb MNOTEHLUMANOB MPOSABIAETCA U B KOHEUYHbIX TOYKax COMPUKOCHOBEHUA pa3fefiieMoro KoHTakra.
B cnyuae [Byx NpOBOAHMKOB MPKU 3TOM MPOMCXOAMT NOYTU MOSHAA B3auMHas HeiTpanusauus pasgensiembix 3apsafos u
HUKaKOro 3HauMTesNIbHOro Ko/MMYecTBa 3apsaoB He OCTAaeTCA HU Ha TOM. HU Ha [IpYyrom matepuasne nocsie pasfeneHus nx
KOHTaKTa.

Ecnu oanH nnn oba maTepnana He ABAAIOTCA NPOBOAALMMU, NONTHASA B3aMMHaA HelTpanusauus pasgensieMblx 3a-
PSAL0B HE MOXET UMEeTb MecTa U Ha pa3fesieHHbliX Matepmanax 3apsafbl HaCTUYHO COXPaHATCA. MOCKObKY paccTosHue
Mex/y 3apsaamu, nepBoHavanbHO pasfefleHHbIMU B COCTOSHUN KOHTaKTa TONbKO MexdasHoii rpaHuLeil, upessblvaiHo
Mano, To noTeHuynan npu nocnegyouem pasgeneHmn so3pactaeT BO MHOIO pa3 U MOXeT JOCTUraTb MHOTUX KUI0BOJIbT.
[na peanbHbIX NOBEPXHOCTEN B NpoLecce TPEHUA NOLWab KOHTaKTa yBemynsaeTca n ysenmunsaertca athHekTMBHOCTb
KOHTaAKTHOTO 3apsXeHus.

A.1.3 KOHTaKTHOe 3apsXeHue XungkocTei

TOYHO TaK Xe NMPOMCXOANT KOHTaKTHOE 3apshKeHWe XUAKOCTEel, HO B 3TOM C/lyyae NpoLecc 3apsXXeHus MOXeT 3aBu-
CeTb OT NPUCYTCTBUA MOHOB U/IM MUKPOCKOMNYECKNX 3apsXEHHbIX YacTul, (nocneHne o6bl4HO MeHee BaxHbl). VIoHbI (1in
4yacTulbl) 0AHON NONSAPHOCTN MOTYT 6bITb 8ACOP6VPOBaHbLI HA BHYTPEHHEN NOBEPXHOCTU MexXdasHoi rpaHuLbl 1 6yayT 3a-
XBaTblBaTb NOHbI NPOTUBOMO/IOXKHO NONAPHOCTU, KOTOPble 06pasytoT AN MDY3NOHHBIVE 3apsXKeHHbI CNOI Y NOBEPXHOCTU.
Ecnv XnaKocTb 3aTem nepemellaetcs OTHOCUTETIbHO MexXd)a3How rpaHunLbl, TO MOTOKOM YHOCUTCS YacTb AU (Y3MOHHOTO
CNnos, U TeM caMbiM obecneynsBaeTca pasfesieHre NoMoXNTE NbHbLIX U OTpULAaTe bHbIX 3apAA0B. TUNNYHbIE NpUMEpPbl —
nepemMelleHne XnaKoCTN OTHOCUTEIbHO TBEPAOI NMOBEPXHOCTU (Hanpumep, B Tpybe, B Hacoce wnn B unbTpe), BO3MY-
LjeHne Uan BO3fJeiCTBMe Mellankoi, pacnblneHne unu apobneHne xunakoctu. Ecnam B XugKocTn npucyTcTeyeT BTOpas
HecmellmBawwancsa asa B BUAE B3BELUEHHbIX TBEPAbIX YACTUL, UMW AUCNEPTMPOBAHHBIX XUAKOCTENA, UAN BO3AYLUHbLIX
nysblpeii, 3apsxeHne 3Ha4nTe/IbHO BO3pacTaeT U3-3a 60/1bLIOro yBeNMYEHUA naolaan MexmasHblx NoOBepxXHOCTEN.

Kak B ciyyae TBep/AblxX YacTuLl, BbICOKOE HanpsXeHve reHepupyeTcs BCieACTBME COBepLUEHNs paboTbl No pasgene-
HUIO MOMOXUTENbHbIX 1 OTpULaTe/IbHbIX 3apA40B, NPU YCI0BUM, YTO XNAKOCTL 06/1aAaeT AOCTATOUHLIMU U30SALUOHHBLIMY
CBOICTBaMU, 4TO6bI NPefoTBPaTUTL X PEKOMOUHALMIO. Takne NpoLecchbl MOryT NPOUCXOANTL Kak Ha MexMasHbIX rpaHn-
Lax «Teepfoe TeN0/KUAKOCTb». TaK U Ha rPaHnLax «XKUAKOCTbAKUAKOCTb».

OO6bIYHO C ONAaCHbIM YPOBHEM 3apsXeHWs CTa/KMBAaKTCA rNaBHbIM 06pa3om nNpu 06paLleHnn ¢ XUAKOCTAMUN C HN3-
KO 311eKTpMYecKoil NpoBoAMMOCTbI0. OfJHaKO N3-3a BbICTPOro pasfeneHns 3apafoB pachblieHne XUAKocTel MoxeT co-
npoBoxgaTbCcA 06pa3oBaHNeEM BbICOKO 3apsXXEHHOro TymMaHa uimn 6pbl3r, He3aBUCUMMO OT MPOBOAUMOCTU XUAKOCTU.

X0TA BbICOKO MPOBOASALLNE XNAKOCTN 06bIYHO 3apaXaloTcsa 0YeHb cnabo, CyLecTBYOT BbICOKO 3apaxatoLmecs npo-
BOASLIMNE XNAKOCTW, 0COBEHHO HEKOTOpble opraHnyeckne aueTaTbl, 3Upbl U BbICLINE KETOHbI, MPU 06paLeHnn ¢ KoTo-
pbiMu TpebyloTca upesBblyaliHble Mepbl o6ecneyeHnss 6e30nNacHoCTU. K HUM OTHOCATCA aTunaueTaT 1 usonponunaueTar.
HO He aueToH.

Buotonnuea npegctaeneHsl B C.8.
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A.1.4 dnekTpusauus xuakocTteii B Tpy6ax u punbrpax

A.1.4.1 Tpy6bl C NOCTOSAHHLIM UAMETPOM

Mpun TeyeHun xugkocTeld No Tpy6am NponcxoauT pasdeneHne oTpulaTesibHbIX U NOMOXUTENbHbIX 3apsSA0B U B pe-
3ynbTate XUAKOCTb 1 Tpy6a 3apsxalTca paBHbIMW MO BEWYMHE W NPOTMBOMOIOXKHBIMK N0 3HaKy 3apsagamu (3apsg Tpy-
6bl. ecnu Tpy6a nposogsLLas, cTekaeT Ha 3em/to). TypOyNeHTHbI NOTOK 3NeKTpu3yeTcst 6osbLie, Yem NaMUHapHbIii. Tak
KaK B MPOMbILLIEHHbIX yCTAHOBKaX TeYeHne 06bl4HO Typ6yNeHTHOE, YUUTbIBAETCA U paccMaTpyuBaeTCsa TO/IbKO TypOyneHT-
Hoe TeueHue. Mpu TYpOYNEHTHOM TEYEHNUM TOK NOTOKA B A/IMHHON Tpy6Ge NpyMepHO NPONopLuoHaneH KBagpaTy CKOpoCcTy.

MpumevaHne — lMpu nammMHapHOM NOTOKE TOK NOTOKA MPAMO NPONOPLNOHANEH CKOPOCTH.

EC/N XNAKOCTb BXOAUT B TPY6Y He3apshKeHHOM!, KOHBEKTUBHbIA 3/1eKTPUYECKMii TOK NOTOKa U NIOTHOCTL 3apsjoB B
NMOTOKE AO/IKHbI YBE/TMUYMBATLCS C AMHON TPY6bl U NOCTEMNEHHO NPUBIMKATLCS K CTALUMOHAPHOMY 3HAYEeHUIo, eciiv Tpy6a
[OCTATOYHO ANMHHAA. NS XUAKOCTE C HU3KOW NPOBOAMMOCTbIO, B OCOGEHHOCTW 4151 HACHILEHHbIX YIN1eBOAOPOAHbBIX
XUAKOCTel, TeopeTUUeckn B «ANNHHOM» NPoBOAsLLel 3a3eMNeHHOi Tpy6e 3HauYeHNe NIOTHOCTY 3apsifioB, P». MOCTOSIH-
HO. He OYeHb 3aBUCUT OT NPOBOANMOCTU U ANINEKTPUUECKON NOCTOSHHOM XMUAKOCTN U NPUGAN3UTENIbHO NMPONOPLUOHANb-
HO CKOPOCTY XMAKOCTU, v. AE/IEHHOW HA AuameTp Tpy6bl, d

p* * K vid.

rae K — koHcTaHTa ¢ pasmepHocTbio Knc m 3

MpumevyaHune — PaHee 6bln NpeasokeHbl Apyrne BbipaxeHus. icTopnueckn valle BbipaXeHUs NpeasoxeH-
HOTO BblLlEe NPUMEHSNOCH BbipaxeHne p» « K v (3akoH LeHa). Mpu aToM cumMTanock, YTo npeAesbHas nNaoTHOCTb 3apsifoB
B MOTOKe B [/IMHHOI Tpybe nponopuynoHanbHa vd. OAHaKO NpefcTaBnseTcs, YTO BblpaXeHWe p» = K vid 3HAYMTENIbHO
Nyuylwe cooTBETCTBYET pesynbTatam M3MepeHuil, o KoTopblix coobuiaetca B nutepaType (Walmsley and Mills 1992 [30].
Bntton and Smith 2012 [31]). OHO 6nnxke k TeopeTuyeckuM BbipaxeHuam (Koszman and Gavis 1962 [32]. Walmsley 1982
[33]). K ToMy e OHO npu COOTBETCTBYILLEM BbIGOpPE KOHCTaHTbl K obecneunBaeT Te e 3Ha4YeHWUs Toka, KoTopble nony-
YeHbl B XOPOLWO uccnefoBaHHbIX ycnosBusax. KoHctanTa LleHa. ykasaHHas Bbille, 6Gbiia NonyyeHa Npu M3MepeHusx Ha
Tpy6ax cpaBHUTENbHO Masnoro gnameTtpa (S 50 MM) 1 AaBana C/MLLIKOM 3aBbllLUEHHbIE 3HAYEHWUA NJIOTHOCTW 3apsifoB ANA
Tpy6 6onbwero gnametpa (Hanpumep. 100 mm). Tak YTo Bbile NpeasioxeHHas hopmyna gaeTt 60/ee HU3KNe 3HaYeHUs
NAOTHOCTY 3apsAAoB ANs Tpy6 6onbluero guameTpa, YTo yylle COOTBETCTBYET peasibHbiM AaHHbIM.

[ns KOHCTaHTbl K 6b111 NpeaioxXeHbl pasHble 3HayeHns. 3HadeHre 1.0 mxKn ¢ M-340/1KHO 6bITb NpUemMIeMbIM ANA
60NbLIMHCTBA YrNeBofopofoB. OfHAKO He UCK/IYEHO, YTO A1 MeHee U3YYeHHbIX XUAKOCTEN 1N ANS XUAKOCTENR € aHTu-
cTaTnyeckummn gobaskamyu MoryT notpebosaTbCa 6osee BbicOkMe 3HauveHus. 3HadveHue 1.6 mkKn-cm'3 ygoenersopsieT
(nepekpbiBaeT) Bce coobLLaemMble YPOBHU 3apsXKeHUs B 0ObIYHbIX TPy6ax.

OCHOBHOMY MpakTMYeckomy gmanasoHy ckopocTei n guameTtpoB Tpy6 (v = ot 1 m/c go 10 m/c. d = ot 0.025 m go
0.2 M) coOTBETCTBYET AManasoH 3Ha4YeHWt 06bEeMHOI NNOTHOCTK 3apsifoB oT 5 MkKn/ m3a0 400 MkKn/m3.

MpakTnyeckn Tpyba MOXET CUMTaTbCA «AJIMHHON», ecnn

L23vrnput=crfcly.

roe L — AnuvHa Tpy6bl (M);
T— co6CcTBEHHOE BpPEMS yTeukn (penakcauunv) 3apsagoB Xuakoctu (c);
Ef — OTHOCUTeNbHas AnanekTpuyeckas NPoHNLAeMOCTb XUAKOCTY (AN YrNeBogopoAos Cr - 2):
c0 — abconoTHasa gnanekTpmyeckas npoHuuaemocTb (8.85 x 10 12 ®/m);
1 — ypenbHas anekTpuueckas NPOBOAUMOCTb XUAKOCTN (CM/M).

EcTb OCHOBaHMA cunTaTh, YTO MJIOTHOCTb 3apsaAo0B, obpasyrowasncsa npu TeYeHnn No Tpybe HaunHasa ¢ HEKOTOPOro
NnoporoBoro 3Ha4eHns NponopLMoHasbHa NPoOBOAMMOCTY TOMAMBA. Tak YTO Hanbonbluas NAOTHOCTbL 3apsAA0B He 06Hapy-
XnBaeTCcs Npu camoii HM3Koi npoBoAaumocTn. CknafdbiBaeTcs npefcTasB/ieHne, 4To cama rpaHmyHas NpoBoANMOCTb (Mo-
poroBoe 3HaueHue) Takoro NoBeAEHNA N3MeHseTCA 06paTHO NPONOpPLMOHabHO BA3KOCTU. Hanpumep, ecTb coobLieHus
(Hearn (2002) [34] and Walmsley (2011) [35]), uTo 06bemMHas NIOTHOCTb 3apAA0B GEH3UHA NPONopLUMOHabHa NpoBOAU-
MOCTW. HauyMHasi Co 3Ha4YeHW i NPOBOAMMOCTU CBbILLE NOPOroBbIX 3HaYeHuin oT 50 nCra/m 1 200 NCM/M COOTBETCTBEHHO.
B 10 xe Bpemsa ecTb faHHble [Walmsley n Mills (1992)], uTo 4ns An3enbHOro TonavMea, BA3KOCTb KOTOPOro NMpYMepHO B
[ecAaTb pas Bbllle BA3KOCTY 6eH3nHa, o6bemMHas NI0THOCTb 3apsA0B CTAHOBUTCS NPONOPLIMOHAbHON NPOBOANMOCTM, Ha-
YnHasa ¢ NOPOroBbIX 3HAYEHUI NPOBOANMOCTHN 6osiee 7 NCM/M. Y mMacen, BA3KOCTb KOTOPbIX ellje Bbille, BbICOKasA 3apsKeH-
HOCTb O6GHapyXunBaeTCs NPW O4YeHb HU3KUX 3HAYEHUAX MPOBOANMOCTM (CM. 7.4). MOXHO OXunAaTb, YTO 3/1IEKTPU3YyEeMOCTb
(2apsXeKHOCTb) TONNB 1 pacTBoOpuTENel HauyHeT ymeHbwartbesa ¢ 3 NCm/M.

MpumeuyaHne — 3ITo obycnasnnBaeT TOT (DaKT, YTO AN AU3E/IbHbIX TOMAWB, Kak MOKasaHo B Mpegblayllem
hparMeHTe, rpaHnua HKe, Yem A/ KUAKOCTEN C HU3KOW BA3KOCTbIO, TAKUX KakK 6EH3UH, 47151 KOTOPbIX rPaH1La CooTBeT-
CTBYET 60/1bLIMM 3HAYEHUAM NPOBOAYMOCTH.
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YXXnAKocTn ¢ BbICOKOI BA3KOCTbIO NPeACTaBsOT 0Co6bIi cyyai n paccMoTpeHbl 0TAeNbHO B 7.4. OxugaeTcsi, 4To
ANS 3TUX XWUAKOCTE paccmaTpvBaeMas rpaHuua roxeT Habnogartbea npyu ovYeHb HU3KOW npoBoauMocTn. Cneposartesib-
HO. He [0/MKHO BbITb OrpaHNYeHNs CKOPOCTM NMOTOoKa HW ANA KakKoi XWAKOCTU C NpoBOAMMOCTbI0 3 NCM/M 1 MeHee npu
BA3KOCTW, MpeBblllaloLLeli BA3KOCTb AN3€/IbHbIX aBTOMOGW/IbHbIX TONNB.

XoTs ucnonb3oBaHne Tpyb N3 AM3NEKTPUYECKMX MaTepuasoB 06bIYHO HE PEKOMEHAYeTCs, Takne TpyObl 1 LWNaHTn
nCcnonb3yloTca ANs cneuynanbHbix Leneil. O4eHb HEMHOTO JaHHbIX HAKOMJEHO MO 3/1eKTpU3aunm NoTOKOB XWUAKOCTel B
Tpy6ax 1 WnaHrax u3 matepuasioB C HU3KON 3/1eKTPONPOBOAHOCTLIO. [N XUAKOCTEW C HU3KOM 3/1eKTPONPOBOAHOCTbIO.
< 25 tr nCM/M, TeKyL X B Takux Tpybax M3 N30nMpyloLMx MaTepnanos, 3/1eKTPUYECKWil TOK NOTOKa NepBoHaYanbHO Npu-
MEepHO TaKoWi Xe. Kak B MpoBoAALMX Tpy6ax, HO C TeUEHMEM BPEMEHMW TOK MOTOKA yMeHbluaeTcs, 1 06bemMHas NI0THOCTb
3apaaoB ANs Tpy6bl 6€CKOHEUYHOR ANINHBI TOXET 6bITh ONpejesieHa No ypaBHeHNo 415 NPOBOAALMX Tpy6.

Korga xuakocTu, cogepxalyne BTOPY0 HeCcMellnBatLyoca a3y, Takme kak AUCneprupoBaHHble XUAKOCTU Uan
cycneH3uu TBepAbIX YacTul, NpokayunBarlTCA Yepes TPyoObl AN MUKPOHHbIE huAbTPbl, 06beMHas NJI0THOCTb 3apsifoB B
NoTOKEe CTAHOBUTCS Ha NOPsAAKM Gonblue, YeM B criyyae ofAHOMa3HbIX XNAKOCTe. 3-3a 60/1bLLIOro KoNMYecTsa BANSAOLWNX
¢hakTopoB, 0A4HaKO, ypOBEHb 3HAYEHWII 06BEMHOI NNOTHOCTY 3apsaA0B Hempeackasyem.

A.1.4.2 Tpy6onpoBog 13 Tpy6 € pasHbIMy gnameTpamu

Ecnun Tpy6onposog, noABefeHHbI K pe3epByapy, coO6paH N3 N CErMEHTOB, Kax/blii U3 KOTOPbIX C pa3/IMyHbIM Ana-
MeTpOM. Torga, NpUHUMas BO BHUMaHWe 3KCMOHEHLMabHbIl XxapakTep yTeuku 3apsaaos (3akoH Orna), Bkiag oT cermMeHTa
j B 06BbeMHyt0 NJI0THOCTb 3apA40B B NOCTynatleM B pe3epByap NoToke:

p,=KM/d")[1-exp(-y y)] exp H ro5,Ir),

rae wr dj u Lj — ckopocTb NoToka, AuamMeTp v A/inHa CerMeHTay.  — BpeMs, 3aTpaysBaemMoe NoTOKOM Ha NMPoXoxaeHue

MyTW OT HUXXHETO MO TEYEHMIO KOHLA CETMEHTA /10 pe3epByapa U T— Bpems pefiakcauum XuAKocTu. Mokasatesnb cTeneHu
N NPUHMMaeT 3Ha4YeHusi, PeKOMeHAyeMble npu aHanuse (1 = 1. NI0THOCTL 3apsifa NPONOPLUUOHA/ILHA vid) UK N0 3aKOHY
LlleHa (1= 0. NIOTHOCTb 3apsaga NPomnopLUyoHasbHa V). AHann3 no 3akoHy LLieHa 06bIYHO He pekoMeHAyeTCsi, Ho elle Gbl-
BaeT BOCTPe6OBaH TakT, rae npeses onpeaensiercs no vd.

B cnyuae, korga /TK) > 3r. Tonbko Manas fona 3apsija oT cerMeHTa/ AOXOA4MT A0 pe3epByapa, Tak YTO CErMEHTOM,
OTCTOALMM OT pe3epByapa Ha Bpems nyTn 6onee 3;, MOXHO npeHebpeub. Mpu 3ToM, Aonyckas MakCumasibHOe Bpems
yTeukn 10 ¢ 1 runepbonMyeckyo 3akOHOMEPHOCTb yTeUKn 3apsifoB, Nojlyyaem ornpejesieHne o6nactu penakcaymmn, mc-
nonb3yemoii B 7.3.2.3.5.2.

MonHaa NNOTHOCTbL 3apsA0B Ha BXOAE B pe3epByap, Kak Cymma BKN1a[0B KaX A0l CerMeHTa B 061acTu penakcaumm.
ecTb:

p=*H»]=1p.=k Sj-"|=1(vVd") [1- ep (-Ljivti epH /).

3ro BbIpaXeHUe CM0XKHO A/s1 NPaKTUYECKOro NPUMEHEHUs U NO3TOMY LO/MKHO 6biTh YNPOLLEHO 3a CYeT yxoda oT
3KCMOHEHUMA/bHBIX 3aBUCUMOCTEN 1 MPUMEHEHMUS U3 BCEI TMHUM OJHOTO CETMEHTA C HAMBOSLIUUM (<KPUTUYECKUM») 3a-
psixeHnem. O6a 3TWX YNPOLLEHbS YBENNYMBAIOT PACYETHOE 3HAUYeHUe N/IOTHOCTW 3apsifioB W NO3TOMY [06aBAsIOT 3anac
HaEXHOCTU 1 YNPOoLaloT NPOLLECC OLEHKU.

Be3 aKkcnoHeHuManbHbIX OYHKLWI yNpoLeHHoe BbipaxXeHne BKaga j-ro cermeHTa:

p=KM n)= (4K Ix) (Aj-/djn2),
rae FT— 06beMHasA NPON3BOAUTENBLHOCTL NOCTYNAIOLWErO B PE3EPBYAp NOTOKA.
W3 3Toli (hopMy bl BUAHO, YTO HANGObLUEE («KPUTUUECKMM») 3apPSHKEHNE MPOUCXOANT B CEFTMEHTE C HAUMEHBLLIUM

nnameTpoM. MpUMeEHss NAOTHOCTb 3apsifloB A/1s1 KPUTUUYECKOTO CerMeHTa K LiefIoil NMHUK, Noflyyaem npejnosiaraemyto
NIOTHOCTbL 3apPsA0B, MOCTYNAKLMX Yepe3 BXOAHOE OTBEPCTUE pe3epeyapa:

p=(4k /9) (FT/dwn2) = kVwIdw n2.

rae W 0603HavaeT XyALWWiA cnydyaidl cerMeHTa C HauMeHbLUM AvnameTpoM. COOTBETCTBYIOLMIA TOK NOTOKA Ha BXO4e B
pesepBsyap:

I = {xKJ4)vIdwe-".

A.1.4.3 Pa3BeTBneHHasa maructpasnb ¢ Tpy60onposoAamMun u3 cekuuii pasnnyHoro guamerpa

Pa3BeTBNEHHbIVi TPy6ONPOBO/J — TOT. B KOTOPOM, C/leflysi BBEPX NO NOTOKY, HalieM pa3BeTBAALYIOCA CEKLMo, OT
KOTOpOIi OTBETBNIAETCA OAHA WK Bonee NVMHWNA, Kaxaas 13 KOTOPbIX NMTaeT OTAesNbHbIA pe3epsyap. Mpn Takom yCTpoii-
CTBE BblYnC/NIEHNE BKNaja OTAebHOT0 CerMmeHTa BO BXO/HYI0 MN/IOTHOCTbL 3apsA/0B Onpefe/ieHHOoro pesepsyapa HecKo/IbKo
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OC/IOKHEHO, MOCKO/IbKY CKOPOCTb NMOTOKA MOXET OKa3aThbCs BbilE B CEKLUUMW, PACMNOSIOXKEHHON BbILE MO TEYEHUID, Yepes
KOTOPYI 3aNOMHATCS ellje HECKO/IbKO pe3epByapos.
B 3TOM Cnyyae ynpoLLeHHOe BbipaXeHne Bknaja CErMeHTaj BO BXOAHYH NMIOTHOCTb 3apsija UMeeT Buj,

p=kvirdf.

M €CTb elle CeAVH KPUTUUYECKNI CETMEHT C HaMBOMbWNM 3HAYEHWEM  1d . HO Tenepb CKOPOCTb vf [O/IKHA BbIYNCNATb-
CA No Fg, ABNswLWelics Haubonbleli 06bEMHON NPON3BOAUTENBHOCTLIO 3arpy3ku Yepes CEerMeHT HEeCKONbKUX pesep-
BYyapoB OJ4HOBPEMEHHO, @ HE FT. ABAAIOLWAACS 06bEMHON NPOU3BOAUTENBHOCTLID NPW 3arpy3ke OAHOr0 OTAENbHOIO
pesepsyapa.

Xyawwuii cnyyaii Bknaga B TOK NOTOKa — OT CErMeHTa, PacrnosioeHHOro BBEPX N0 TEUEHWIO, HA BXOAE B pe3epByap,
npu aTom

I = (AKM) vw2dw2-fINs,

rae Ws=Fs/Fr Tak MakcumasibHas CKopoCTb UK NpefenbHoe 3HauYeHne vd (B ClyyaB OrpaHuyeHns no vd 3HayeHune n = 0)
NPUHUMAETCS A1 KPUTUYECKOTO CerMeHTa, Yepes KOTOPbI 3arpyXaeTcs HeCKO/IbKO Pe3epByapoB O4HOBPEMEHHO, U MHO-
XWUTCA Ha /V /2, NPUHATBIA ANA He pa3BeTBASOLWENCA TMHAN NUTaHWS pe3epByapa.

A.1.5 3apsixeHue B hunbTpax

®unbTpbl B TPY6OMNPOBOAHON IMHUN MOTYT 6bITh aKTUBHBIMU UCTOYHUKAMU 3apsikeHns. B To BpeMs, kak 3apskeHne
B rpy6bIxX hunbTpax TOro xe nopsjka, kak n B Tpybax, 3apsxeHne B MUKPOHHbIX huabTpax Bo3pacTaeT Ha MOpPsAAKM.

MnoTHocTb 3apsAoB, o6pasylowasnca B MUKPOHHbIX (hUnbTpax, OCTaeTcsi BbICOKOW NpW MPOBOAMMOCTU MeHee
1 nCwm/M. OT0 He Moxoxe Ha 3apshkeHune noToka B Tpybonposoge. 3apsf, nocTynawwuii B pesepsyap, MOXeT, cefoBa-
TefIbHO, OTINYaTLCS BbICOKOW 06GbEMHOW NIOTHOCTBLIO U OYEHb A/IUTENbHBIM BPEMEHEM YTeUkM (BpEMEHeM penakcauum),
a 3HauuT 1 HeobblYaliHO BbICOKMMM NoTeHunanamu. CnefosartenibHO, BaXHO pacnonaraTb MUKPOHHbIe (IUILTPbI Ha f0-
CTaTOYHOM PacCTOSAHWUM OT pe3epByapoB, YTO6bI BpeMS yTeukn 3apsA0B Npu npoTekaHum no Tpybam Ao pesepsyapa 6b110
6bl HEe MeHblle TPOeKpaTHOro BpeMeHW penakcauun v obecneunsasno 6bl yTeuky 3apsfoB [0 6e3onacHoro yposHsi. B
XyALWeM criyyae B 3aBUCUMOCTM OT TOrO, HACKO/IbKO TOHKYIO O4MCTKYy obecneunsaeT puabTp, aro Bpems 6oiBaet o1 30 o
100 c (cm. 7.5).

A.1.6 3apsxeHne npu B3GaNTbIBAHUM 1 NepeMeLInBaHUN XUaKocTel

Mpn npoueccax B36anTbiBaHWA W NepeMeLllnBaHna NPONCXOAUT OTHOCMTENbHOe NepeMelleHne XngkocTeid B no-
TPaHNYHOM cloe MexdasHoW rpaHuLibl «XKMAKOCTbI'TBEpAas MOBEPXHOCTb*. EC/N XUAKOCTb HE COAEPXUT BTOPYIO HeCcMme-
wnBaLytoca gasy, To Npu aTUX npoueccax HabnwpaeTcs 06blYHO yMEepeHHas anekTpusauyms xugkocteir. OgHako, npu
B36aNTbiBAHWNMN XUAKOCTEW C HU3KOW NPOBOAMMOCTbIO, COAepXallux AUCNeprupoBaHHy XuaKyto dasy, unm cycnexsuii c
TBEpAOTe bHbIMK YacTuyamu HabnogaeTcs YpesBbluaiiHO BbICOKOE 3apskeHue.

A.1.7 NMoTeHumanbl ocaxaeHus

Ocax/eHve TBEPAbIX YACTUL, AW Kaneb XUAKOCTH, B3BELIEHHbIX B XXUAKOCTY C HU3KOW NPOBOANMOCTbIO, NPUBOAUT
K pasfeneHntio NoNoXnTeNbHbIX N OTpULaTe bHbIX 3apAA0B, K 06pa3oBaHNi0 NoTeHUana ocaxaeHns u NPoABIEHNIO cun,
npenATCTBYOLMX CuNaMm nons rpasutauun. B 6onbwinx pesepeyapax, Hanpumep, nocne Toro, kak CMecb BOAbl U HeddTU
6blna HakayaHa B pesepByap, WK Nocne Toro, Kak HaxoasAWwmiica B pesepByape NPUAOHHbIV CNoit BoAbl Gbl/l BO3MYLLEH,
nosiB/ieHne NoTeHuUnana ocaxaeHus co3gaeT onacHoCTb BOZHUKHOBEHUSA 3axuradns. Aapauyms, Hanpumep, 6ap6otuposa-
HUe. NN ocaxAeHne Bofbl MOXET yBENUNTb 3/1eKTPUYECKMe NONS B pe3epsyape.

A.1.8 jpo6neHne CTpyin XnaKoctu

[lpobneHne CTpyu XMAKOCTU, HANpUMep, Korga CTpys npu 3auncTke pes3epByapa pasbusaeTtca o0 nperpagy, npuso-
[AUT. He3aBUCKMMO OT NPOBOAMMOCTM XNAKOCTU, K 06pa3oBaHNI0 CUIbHO 3apshKeHHbIX 6pbI3r unu TymaHa. Boobuie, yem
60/1ee 3NEeKTPONPOBOAHbI XUAKOCTU, TEM GOMblue 3apskeHbl 6pbI3rn UM TymaH. Hanpumep, TymaH, nopoxgaemsblii Bo-
AAHBIMW CTPYAMU, 3apsaeTca cubHee, YeM TymaH, o6pasyeMmblii cTpysiMum HedhT. OCO6eHHO CUbHON 3anekTpusaunei
conpoBoxgaeTcsi Apo6aeHne aByxdasHbiX CTPYii BOAHO|HETSHbIX CMeceil.

A.1.9 KoHTakTHasa anekTpusauuns nopoLKos

3apag, nepeHocuMblii eAnHMLElR Macchbl NopoLuka (OTHOLWEHWe 3apsifja kK Macce) ABASeTCst 06bIYHO BaXHbIM napa-
MeTpOM. Korja paccMaTpuBaeTcs YPOBEHb 3apsSHKeHHOCTU (Ha3N1eKTPM30BaHHOCTK) MOPOLLKOB. [1A NOPOLWKOB CO cpea-
HUM 1 BbICOKUM Y/ e/lbHbiIM 06bEeMHbIM COMPOTMBAEHNEM (CM. onpegenexne B 9.1) TMNUYHbI 3HaveHns ot 10 nKn/kr go
1 mKn/kr. 3apsg, nepeHoCcHMbIi efuHMLLEl Macchl NOPOLUKa, 3aBUCUT OT XapakTepa 1 napameTpoB npoLecca (CKopocTu
pasfeneHns KOHTaKTUPOBABLLWNX NOBEPXHOCTE), KPYMHOCTH nopoluka, (YAeNbHO! naowagm noBepxXHOCTN) U OT XUMuUye-
CKOro cocTaBa, BKk/louasi 3arpsisHeHus], a Takke OT y/[e/lbHOro 06 beMHOro CONPOTUB/IEHUS N OTHOCUTE/IbHOI AN3NeKTpu-
yeckoii npoHnuaemocTu. B Tabnuue A.1 npepcTaBneHbl XxapakTepHblie A5 psfa NPoU3BOACTBEHHbLIX NPOLECCOB AaHHble
n3MepeHunii ypoBHel 3apsKeHHOCTY NOPOLUKOB CO CPeAHUM yAe/lbHbIM 06bEMHbIM CONPOTUBAEHNEM.

101



roCT 31610.32-1—2015

Tab6nuuya A.1— 3apaj Ha eguHULy MaccCbl NopoLuka

Onepauus 3apsg va eauHnLy Maccbl (MKKM-Kr *7)
Tpn603nekTpuyeckoe NOpPoLLIKOBOE NOKPbITNE 10000 go 1000
MHeBMOTpaHcnopT 1000 go 0.1
MwuKpousmesnibHeHne 100 go 0.1
Pa3smon 10001
Mogaya WHEKOBbLIM nuTaTenem 10 0.01
CaMoTeuHbI TpaHcnopT 1 po 0.001
MpocensaHune 0.001 go 0.00001

A.1.10 3apsxeHue no UHAYyKLUN

060 aneKTpuYeckn 3apskeHHblli 06BLEKT CAYXUT UCTOYHUKOM 3M1EeKTPUYECKOro nons. MNpoBOAHWK, BBEAEHHBbIN
B 3TO MoJie, N3MEHAET SI0KasIbHOoe NnepBoHavasibHoe NPOCTPaHCTBEHHOE pacnpefjesieHne 3/1eKTPOCTaTUYeCKUX NOTeHLUU-
asfioB. NpuBoAsLLee K NPOCTPaHCTBEHHOMY pasfie/IeH/o B CTalMOHapHOM COCTOSIHUM B npejenax [aHHoro npoBoHuKa
NOJIOXNTESbHBIX M OTPULATE/bHbIX 3apAA0B. ECn NpoBOAHWUK U30MPOBaH OT 3eMJIU, TO NOTEHLMasn ero 3aBucuT oT NoJo-
XEHUA B 3/1IeKTPOCTATUHECKOM nose. Mpu 3TOM NPUHATO CYUTaTb, YTO NPOBOAHVK 3apPsKEH N0 UHAYKLMW. B Takom cocTos-
HUW. KOTAa NPOBOAHUK HAXOANUTCA NOA MHAYLMPOBAaHHbLIX» MOTEHLMAIOM W KOrAa 3aps/fbl B HEM pasfeseHbl, C NPOBOAHUKA
MOXeT Npou30iTN NCKPOBOI paspsf CTaTUHECKOro 3NeKTpuyecTsa Ha cocefHee NpoBojsLiee Teno.

Ecnu n3onupoBaHHbI NPOBOAHMK HA MrHOBEHWE 3a3eM/INTb, TO B 3/IEKTPUYECKOM MOSie B MPOMEXyTKe Mexay
NPOBOAHMKOM, HaxXoAALWMMCA NOJ UHAYLMPOBAHHLIM 3/IEKTPOCTATUYECKUM MOTEHLMANIOM, U CONMKaoWMUMCA C HUM 3a-
3eMAI0WNM 3/1eKTPOAOM MPOUCXOAUT UCKPOBON pa3psad. Mpn 3TOM MHAYLMPOBaHHbIA 3n1eKTpocTaTUyecknii noTeHyman
CHMXAaeTca [0 HynA, a NPOBOAHWUK NpuobpeTaeT MHAYLMPOBAHHLIN 3NeKTpUYeckuii 3apsaj onpefeneHHoin NonspHoCTy.
OTOT 3apsf MOXeT pas3psauTbCs MpU UCKPOBOM paspsje, Korga 3apsikeHHbl N0 MHAYKLUM U30NMPOBaHHBIA NPOBOAHMK
yAansetca U3 3/1eKTPOCTaTUYECKOro Mnosis 3apskeHHOro marepuana, 06yc/0BUBLIEr0O €ro 3/1eKTpu3aunio no MHAYKLMu.
OTOT TUN UHAYLVPOBAHHOIO UCKPEHUA MOXET 6blTb ONACHLIM, HANpUMep, KOr4a N30/1MPOBaHHbIA YeoBek nepemelyaeTcs
0KaJ10 3/1eKTPOCTaTUYECKN 3apPSKEHHbIX MaTepuasios.

A.1.11 KOHAYKTUBHOE 3apsXeHune

Bcsakuii pas. korga 3apshkeHHbIl 06bEKT ConpuKacaeTcs C He3apsXXeHHbIM, OH [eNMTCa YacTbio cBoero 3apaga. o
TakoMy CLieHapuio MOXeT NpoTekaTb MHTEHCUBHAA 3/1eKTpu3auus, Hanpumep, TBepbiXx 06bEKTOB 3apsXXeHHbIMKU 6pbi3ra-
MU. a3p030/1eM, TYMaHOM UM YacTuuamu nelnun. NMogobHas nepejadya 3apafa MOXeT Takke UMeTb MECTO, KOrAa MOHbI 13
noToka rasa ocaxjalTCcs Ha nepBoHavasbHO He3apsXXeHHOM ob6bekTe.

A.1.12 3apsaxeHue B KOPOHHOM paspsaje

370 MeTo[, 3apskeHNs 06LEKTOB 3/1EKTPOHAMU, CTEKaLWNMY C MeTa/lsInyeckoro oCTpusi, HaxoAsALWeroca nog ot-
puuaTesibHbIM NOTEHLNANOM B leCATKN ThiCAY BONbT. TaKo MexaHn3m 3apsKeHns MOXeT NPosSBASATLCA CyyaiiHo B none
KOPOHMPYIOLNX 3/1EKTPOA0B 060PYJ0BaHUS 3NEKTPOHHO-NOHHbIX UM MHDOPMALVOHHBIX TEXHOMOTNIA AW UcnblTaTebHo-
ro 060py0BaHNA, NPUMEHAEMOTr0 NpY UCMbITAHUKN MATKUX CPeHeo6beMHbIX KoHTeliHepos Tuna D (D FIBC).

A.2 HakonneHune anekTpocTaTuyeckoro sapaga

A.2.1 O6ume nonoxeHms

Mocne pasgenenns oTpuuaTesibHbIX W MOMNOXUTE bHLIX 3apsf0B B MpoLecce 3/eKTpusaunm OHU MOryT CHoBa
6bICTPO B3aUMHO HeliTpann3oBaTbCA UM HENoCcpeACcTBEHHO Yepe3 pa3beAnHSeMbll KOHTAKT Unu yepes 3emso. 3apsg
Ha HenpoBoAsLleM npeAMeTe coxpaHAaeTcs M3-3a CONPOTWBAEHWA camoro matepvana. Ho gna Toro, 4To6bl NPOBOAHMK
ocTasncs 3apsHXXeHHbIM, OH JO/MKEH OblTb U30MPOBAH OT APYTNX NPOBOAHUKOB U OT 3eM/IN.

Mpn HopMasbHbIX YCAOBUAX YACTbIE asbl ABAAOTCA HENPOBOAALMMK W 3apsAbl HA B3BELIEHHbIX B rase Yactuyax
B 06/1aKax MbliM, TYMaHa unv 6pbi3r MOryT YacTO COXPaHATLCA B TEYEHUE A/IMTENIbHOr0 BPEMEHU, HE3aBUCKMO OT NPOBO-
AVMOCTU caMmnx yacTul.

Bo Bcex cnyyasix, korga ckopocTb yTEUKU 3apsa onpeaensieTcs ConpoTUBAEHNEM HENPOBOASLLMX CUCTEM, NpoLiecc
YTEUKN cuMTaloT NPOLEeccoM penakcauun. YPOoBHU CONPOTUB/EHUS, YAENbHOr0 06bEMHOr0 CONPOTUBEHNS UK YAEeNbHON
06bEMHOI NPOBOAUMOCTY, NPUBOAALLME K ONACHBIM CUTyaLMsiM, CyLLEeCTBEHHO 3aBUCSAT OT NPOU3BOACTBEHHOTO NpoLecca,
41O 06CYyXAaeTca fanee.

Bo MHornx npoueccax ectb 6ecnpepbiBHbIi NPUTOK 3apAA0B U UX HAKOM/IEHWe Ha M30/IMPOBAHHOM MPOBOAHUKE.
Hanpumep, Korga NoToK 3apsXXeHHOW XUAKOCTN N MopoLLKa NOCTynaeT B M30/IMPOBaHHYI0 MeTal/Inyeckylo eMKOCTb, ee
noteHunan onpeAensieTcs paBHOBECWEM NPOLECCOB NOCTYN/IEHUSA U YTEUK/ 3apsifioB, YTO NOKasaHo Ha pucyHke A.1l. lMo-
TeHuMan NpoBoAHMKa BbipaxaeTcs hOpMyoii:

V=/R{1 —expH/AC)}.
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roe Vv — noTeHuuan npoBogHuka. B;
C — eMKoCTb. @;

R — COMPOTUB/IEHNE YTEYKN Ha 3eMsto. Om;
| — TOK 3/1eKTPOCTATUYECKOIO 3apaXeHus. A,
| — BpemMsA OT Hayasia 3apsXeHusa, C.

Hawn6onbLunii noteHuman V(rax foCTUraeTca no UCTEeYEHUN 3HAUYNTE/IbHOrO BPEMEHMN t U. CNefoBaTeslbHO:

3apAfHbIA TR/

CcnpoTwnmu

EnnXrvC _ _ yTeuKm s

br

Tc*yrer*n

PucyHOKA.1— 3kBMBANEHTHAasA 3/IeKTpUYeckas Lenb 3/IEKTPOCTATUYECKOro 3apsXXeHnss NPoBOAHMKA

Mo pesynbTataMm W3MepPEHUst COMPOTUBIIEHUS YTEUKU U EMKOCTU U30/IMPOBAHHOIO NPOBOAHUKA OLEHUBAIOT, MOXET
NV Hakannueawwuiics 3apsg AoCTUraTb ONacHOro ypoBHs. OfHaKo, Takas oLeHKa He BO3MOXHA ANA TBEPAbIX U XKUAKUX
aspo3soneii.

A.2.2 HakonneHve 3apsfioB Ha XUAKOCTAX

Hakonnexue 3apsifa B XUAKOCTW ONpeaenseTcs A4ByMs NPOTMBOCTOSLWMMI NpoLeccaMmn: NOCTynjeHneM 3apsos
B XWAKOCTb W UX YTEUKOW.

YTeuka 3apsfoB C KOHTeHepa ¢ XMAKOCTbI0 3aBUCUT OT €r0 3/1IEKTPONPOBOAHOCTU. MpW OTCYTCTBUM NOCTYNIEHUS
3apsA0B, NNOTHOCTb 3apPAA0B XUAKOCTY YObIBAET N0 SKCNOHEHLMANbHOMY 3aKOHY C XapakTepHbIM BpeMeHeM penakcaLluu:

*eW Y .

rae T — BpeMs penakcauuu;
IT— OTHOCWUTE/IbHasi MPOHULAEMOCTb XUAKOCTU (ANA HACbILLEHHbIX YIN1EeBOAOPOHbIX XNUAKOCTE 0KOMO 2):
e0 — npoHuuaemMocTb cBO60AHOrO npocTpaHcTea (8.85 * 10— 12 d/m);
y — yAenbHas o6bemHas 31eKTponpoBOAHOCTb XUAKOCTU.

JKCNOHEeHUManbHas 3aKOHOMEPHOCTb YTeUKM 03HAaYaeT, YTO 3a BPeMSs penakcauny 3apag yooisaeT fo 37 % nepso-
HavanbHOro 3HauveHus (6osiee TOYHO: 4,0 3HaYeHNs 1/e. rae e — OCHOBaHWe HaTypasbHbIX norapumos). Hanpumep, agnsa
yrneBoAOPOAHONM XUAKOCTU C yAeNbHON 06beMHOI 3/1eKTPONPoBOAHOCTLI0 Yy = 1 nCm/Mm (10°12 Cm/M) BpeMsa penakcauum
t = 18 c. Bpems yteukun 3apsgos fo 50 % oT ero nepsoHayasibHOro 3HayeHus coctasnget 0.7 1 = 13 c.

MpoBOAMMOCTb XUAKOCTE C OYEeHb HU3KOWN yAenbHOW 06beMHOI NMPOBOAMMOCTbLIO 3HAYMTENbHO 6onblie, Koraa
XWUAKOCTb 3apsKeHa [0 BbICOKMX 3HauYeHWii 06beMHOI NAOTHOCTY 3apaAoB, YeM Korga OoHa He 3apshkeHa. JTO AB/eHue
M3BECTHO Kak «runep6onnyeckas 3aKOHOMEPHOCTb YTeYku 3apsifoB». OHO NPOABASETCA B TOM. YTO yTeuyka 3apsifoB C
XNAXOCTU C OYEHb HU3KOW yAesbHOW 06bEMHON 31eKTPONPOBOAHOCTbLIO, 3aPSXKEHHOW [0 BbICOKMX 3HAYEHWUH 06beMHOo
NNOTHOCTU 3apsii0B, MPOUCXOANT 3HAUYNTENBHO GbICTPEE, YEM MOXHO 6bIN10 Bbl 0XMAATH NPU IKCNOHEHLUNAabHON 3aKOHO-
MEPHOCTN X YTEUKN.

370 61aronpusiTHbIN 3hPEKT: OH NPOABAAETCA B TOM. YTO HE3ABMCVMMO OT NPOBOAMMOCTM WM NMPU OYEHb BbICOKOW
nnoTHOCTU 3apsfoB 100 cekyHA AOCTATOYHO, YTO6bl 06BEMHAass MIOTHOCTb 3apsaAoB, NOCTynawwWmx B eMKOCTU yepes
MUWKPOHHbIE (PUNBLTPbI, CHU3NNACH A0 3HAYEHWI, 06bIYHO CBOMNCTBEHHbIX XMUAKOCTM, NOCTynatLein no Tpybonposogam.
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Mo yaenbHOW 06beMHOI 3/1eKTPONPOBOAHOCTY XUAKOCTU KNaccuuumpyoTcst kak Bbicoko (y > 10 000 nCwm/m).
cpegHe (100 nCm/m <y < 10 000 nCwm/m) unu HK3ko (y < 100 nCm/m) npoBogsAwme. B cnyyae yrnesogopofos 50 nCm/m
NpMHUMAaloT 3a NpefesnibHoe rpaHNYyHoe 3HaYeHne 415 XKUAKOCTEN ¢ HU3KOo NPoOBOAMMOCTbIO (CM. 7.1.4). 3HaueHus yaenb-
HOll 06bEMHOI NPOBOAMMOCTU U BPEMEHW penakcauun ANs psga XuakocTeid npefctasneHsl B Tabnuue 7.

OnacHble YPOBHW HaKOMEHUS 3apsiioB XapakTepHbl r1aBHbIM 06pa3oM A1 XUAKOCTel ¢ HU3Koli NPOBOAVMOCTbLIO.
OnacHble YpPOBHW HaKOMIEHWA 3apAf0B MOryT Takke NPOABAATLCA NPU obpalleHnn ¢ XUAKOCTIMU CO cpeAHeli NpoBo-
AVMOCTbIO. KOrAia CKOPOCTb 3apsiXXeHWs BbICOKa, Hanpumep, Npu BbICOKMX CKOPOCTSAX NOTOKa MW NpW B36anTbiBAHUU Cy-
cnensuii (cM. 7.7 n 7.9). OnacHble YPOBHN HaKONJIEHUA 3apAfoB Npu obecnevyeHunn yCroBuii 3aseMneHns paktuiyeckn He
BCTPeYalTCcs Npu o6paLeHun ¢ XULKOCTAMU C BbICOKOV NMPOBOAUMOCTbLIO, €CNIN 3TU XUAKOCTU ABNAETCS 3a3€M/IEHHbIMU.

B3BelueHHble B BO3fyxe Kanau TymaHa Uan aspo3ofisa COXPaHAT CBO 3apaj, MOTOMY YTO BO3[yX XOPOLIWA 130-
NATOpP. YTeuka 3apsifioB B TAKUX CUCTEMax 00yCcnoB/1eHa He 3M1eKTPONPOBOAHOCTLIO, a NpoLeccammn paccesaHns uam ocax-
[EeHNA Kanesb Ha KOHCTPYKUMAX pe3epByapa; W. NPu BbICOKUX YPOBHAX MIOTHOCTU 3apsAf0B — KOPOHVPOBAHUBM BbICTY-
nawLmx y4acTkoB NOBEPXHOCTU pe3epByapa C MasibiM pagnycoM KpMBMU3HbI. TOMbKO 3TV NpoLecChl 06ecneunBaloT yTeuky
3apsaAo0B TymMaHa, a 3/1eKTponpoBOAHOCTb XNAKOCTEN Ha HUX HUKaK He BAVSIeT.

A.2.3 HakonneHue 3apsa40B Ha nopoLukax

EcnnyaenbHoe 06beMHoe CONPOTUB/IEHNE MOPOLLKA NPU HACLIMHON NAOTHOCTN BbICOKOE, 3apsj MOXET COXPaHATb-
CA Ha NMOPOLUKEe, faXe eCc/in OH HaxoA4uTCA B 3a3eM/IEHHON eMKOCTU WM B KOHTaKTe C 3a3eM/IeHHbIM MeTanioM. Bpewms
CHVXEHUS 3apAA0B [0 3HaYeHNsa 1/e OT ero nepBoHaYasibHOro 3HaueHus (rae e = 2.718) n3BeCTHO Kak BpeMs penakcauum.
Bpemsi penakcauum BbipaxaeTcst (hopmynoi:

T= S £r £0.

rae  £j — OTHOCWTEeNIbHaA AW3aneKTpuyeckass NPOHMLLAEeMOCTb NOPOLUKa;
£0 — npoHuyaemMocTb cBO60OAHOro npoctpaHcTea (8.85 * 10— 12 d/m);
S — 06bemMHoe yaesibHoe COonpoTUB/EHNE NOPOLLKA.

Mpn yaensHom 06beMHOM conpoTueaeHnn 10 FTOM-M 1 OTHOCUTENbHOW AN3NeKTpMYeckoil NPoOHNLaeMocTy, paBHOM
2. Bpemsa penakcauuu coctasnset npumepHo 0.2 ¢. 3To 03HavaeT, uTo nocne 0,2 ¢ NpubAN3NTENbLHO ABe TpeTun 3apsaa u3
o6bema nopolLLKa C HACbIMHOI NIOTHOCTLIO CTEYET Ha 3eMI0.

Mocko/bKy BO3/AYyX OYEHb XOPOLLNiA U30NATOP, yTeuka 3apsfa C NopoLuka, KOrAa OH HaxoAUTCst BO B3BELLUEHHOM CO-
CTOAAHWK (B 06n1ake Mblav) MPOUCXOAUT He Noj BANSIHUEM yAe/lbHOro 06beMHOro ConpoTUBAEHNA nopoLuka. 3apsaj coxpa-
HSIeTCA Ha YacTuLax NopoLlka, noka OHW He B3auMOZAEeCTBYIOT Apyr ¢ APYrom unm ¢ o6opygoBaHmem. Mpu Takmx o6CToNA-
TenbCTBax yTeuka 3apsja onpefensercs rnaBHbIM 06pasoM [BWXEHWEM YacTuLbl, BbI3BaAHHbIM BO3AYLUIHbIMU MOTOKaMU,
CUOI TAXECTW N HaNpPsHKEHHOCTbIO 3/1eKTPOCTATUYECKOTO MOJIS.

W ansa nopolika B Cf0e C rpaBUTaLMOHHO NIOTHOCTBIO, U 415 a3POB3BECK NOPOLLKa CTENEHb 3apsSXEHHOCTH orpa-
HuunBaeTca paspagamu. OHM BO3HUKAIOT, KOTAa HanpsXXeHHOCTb 3/1eKTPMYECKOro Nons, gocTurarolas Hambonblnx 3Ha-
YeHwuii Ha rpaHuLe (Ha BHeLWHeM KOHType NoBepXHOCTW MaccChl MOPOLLKa, Ky4u Unun cnos wan obnaka asapos3Becu) 4ocCTu-
raeT npeAenbHbIX 3HAYEHUIA, Hanpumep ANs Bodgyxa. 3 MB/M.

A.3 Pa3psfbl CTaTMYECKOro 3/1eKkTpuyecTea

A.3.1 BeepgeHue

3apsf Ha XWAKOCTU UK Ha TBEPAOM Tesle onaceH TOJIbKO B C/lydae BO3HMKHOBEHUA paspsja Ha Apyroe Teno Win.
4yTO ObIBaET valle, Ha 3eM/. OTW pa3psafbl CUIbHO Pas/iMyHbl MO TUNAM M ONacHbIM NOCNEeACTBUAM, BKIOYas NposiBie-
HUe 3axuratolleli cnocobHocTu. Mx onucaHve gaHo B A.3.2—A.3.7.

A.3.2 NckpoBble paspagbl

WckpoBoii pa3pag — paspsg Mexay AByMS NPOBOAHUKAMU, XUAKUMU UK TBepAbIMU. [Na Hero xapakTepeH YeTkuii
CBETALMICA NCKPOBOW KaHan C BbICOKOI M/IOTHOCTbIO TOKa. a3 B UCKPOBOM kaHasie NoSIHOCTbIO MOHU3MPOBAaH No BCeli ero
AnvHe. Paspsg npoTekaeT o4YeHb GbICTPO 1 CONPOBOXAAETCS PE3KUM LeYKOM (TPeCcKoMm).

Vickpa nponcxoanT mMexzay NpOoBOAHUKAMMU, KOrAa Hanps>XKeHHOCTb MO MeXAy HUMW npeBblluaeT NpobuBHOE 3Ha-
YyeHue ANs Bo3gyxa. PasHOCTb NOTeHLUManoB Mexay NpoBoAHKaMu, Tpebytowasca 4nsa Toro, 4Tobbl nponsolen npoboii,
3aBUCUT Kak OT UX POPMbI, TaK U OT PacCTOSTHUA MexAay HUMK. Kak n3BecTHO, Mpo6uBHaAA HanpsHXXeHHOCTb MpW M0CKUX
afnekTpodax Wan npu anekTpogax ¢ 60MbLIMM paguycom KpuBM3Hbl. 10 MM unu 6onee, NpubAM3NTeNnbLHO cocTasnseT
0Kon10 3 MB/M npu HOpMasibHbIX aTMOCHEPHbIX YC/IOBUAX M BO3pacTaeT Mo Mepe YMeHbLUEHUS pa3psagHOro NpoMexyTka.

MockonbKy 06bEKTbI, Mex /Ay KOTOPbIMW MPOUCXOAAT UCKPOBbIE paspsifbl, NPOBOASALLMe, NPpU paspsge pacxogyeTcs
60/blIan YacTb 3anaceHHoro 3apsga. lNpaktuyecks B 60N1bWNHCTBE C/yvyaeB Npu 3TOM pacxofdyeTca u 60/blias YacTb
3Hepruu, uMmesLLelics nepes pas3psafom. SHEPrnio NCKPOBOro paspsaaa Mexay NpoBOAALMM TeSIoM U 3a3eM/IeHHbIM 06b-
€KTOM MOXHO paccuutatb no opmyrne:

W="AQ V=ViC V2.

rae  w — BblAgefieHHasn aHeprua. [x;
Q — 3apsag nposogHuka. Kn;
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V — ero noteHyuan. B:

C — ero eMKoCTb. ®.

370 MakcMmanbHOe 3HaYeHne aHeprun. SHepPrua B MICKPOBOM paspsfe MeHblle 3TOro 3HauyeHus, ecaim y4ecTb, 4YTo
B Lenu paspaja Ha 3em/1t0 CyLecTByeT akTUBHOe conpoTtusrieHne. OpUeHTUPOBOYHbIE 3HAYEHNS EMKOCTU psaa NpoBo-

AALWMX 06EKTOB ykasaHbl B Tabnuue A.2.

Ta6nn ua A.2 — 3HayeHnsa eMKOCTU TUMUYHBIX npoBOAHNKOB

O6bekT EmKocTb. nda’
Manblit MeTananyecknii 06bekT (COBOK, HAKOHEUYHMK LUIaHra) 10+ 20
Manas emkocTb (Begpo. 50-N1MTPOBbIii GOHOHOK, KAaHUCTPA) 10-100
CpepHeobbemHas emkocTb (250 n + 500 1) 50 - 300
MonHomMacwTabHbIll 3aBOACKOl annapaT (peakTop) 100+1 000
Teno yenoseka 100 + 200

>1nd=1x10120.

Hwxe npusefeH NpyMep BbIYMCNEHNSA IHEPTUN UCKPOBOTO paspsaja:

Hes3asemneHHas meTannuyeckas 6ouka 3anonHseTca NPOAYKTOM, NOCTynawwuMm U3 pa3MonbHOro crtaHka. Mpw
3TOM KOHBEKTMBHbIV (3apAAHbINA) TOK I. MOXeT 6bITb 100 HA: conpoTusrieHne yteykn rR. 100 FOm; n emkoctb C. 50 nod.
Torga MmakcumasnbHblii noTeHunan 604km:

V™M™Mx=/A=H«kB.
a MakcumanbHas 3Heprus UCKPOBOro paspsaga MoXeT 6bITb:
Wtw *K C V max = 2.5uP>*.

A.3.3 KOpOHHbI pa3pag

3T0T TUN paspspa BO3HWKAET Ha OCTPUSAX UK Ha OCTPbIX Kpasx NPOBOAHUKOB, . €. HAa NPOBOAHMKAX C MasbiMn
pagmycamu KpUBU3HbI NOBEPXHOCTU. KOPOHHbIE paspsifibl MOTYT BO3HMKATb, KOrga NMPOBOAHUK COMMKAETCS C Ha3/eKTpu-
30BaHHbIM 06BEKTOM W/IN. €C/IM NPOBOAHUK HAXOANUTCS NOA BbICOKUM HanpshkeHueM. Paspaj Bo3HukaeT BCeACTBUe TOro,
YTO HanpsHKEHHOCTb NOJIA Y NMOBEPXHOCTU MPOBOAHUKA C MasibiM PagnycoM KPpUBU3HbI MOBEPXHOCTU CTAHOBUTCA OYEHb
BbICOKOV (CBbilwe 3 MB/M). MOCKOMbKy HanpsXXeHHOCTb NOMSA MO Mepe yAaneHus oT KOPOHUpYtoLLeli NOBEePXHOCTN GbICTPO
yMeHblaeTcs, 06/1acTb MOHM3ALUM HE pacnpocTpaHseTcs faneko oT Hee. [1pu KOPOHWPOBaHUM 3a3eMJ/IEHHOI NoBeEpX-
HOCTU 0651acTb MOHMU3ALUMKM MOXET OblTb HanpaB/ieHa B CTOPOHY 3apshKeHHOro o6bekTa, a B c/yyae, korga NpoBOAHMK
HaxoAMTCS MOJA BbICOKMM MOTEHLMANOM, MPOCTO B CTOPOHY OT €ro NOBEPXHOCTH.

KopoHHble pa3pagbl TPYAHO 3aMeTUTb, HO NPU NPUMIYLLEHHOM OCBELLEHUN CBEYEHNE OCTPUSA MOXHO BUAETb. VOHbI
MOryT pacnpocTpaHATbCS Aaneko 3a rpaHulbl 06/1acT MOHU3ALUWKU, N UX NOMAAPHOCTb 3aBUCUT OT HanpaB/eHUs Hanps-
KEHHOCTU 3/1eKTpPUYeckoro nons. MAOTHOCTb 3HEPrun B KOPOHHOM paspsiie MHOTO MeHblue, YeM B UCKPOBOM. [oaTomy
ero 3axwuratwoljas cnocobHOCTb 06bIYHO He cyljecTBeHHa. OfHako, Npu onpejesneHHbiX 06CToATEeNbCTBAX, Hanpumep,
npu yBennyeHne noTeHuana KOpoHUpYyoLWero NpoBOAHUKA, KOPOHA MOXEeT NepeiTn B UCKPOBOI paspsas Mexay Tem uau
VHbIM 06BEKTOM.

A.3.4 Kuctesble paspagbl

Takve paspsifibl MOryT BO3HMKaTb NPY CONMKEHUN HE 3a0CTPEHHbIX 3a3eM/IEHHbIX NPOBOAHUKOB C 3apshKeHHbIMMW
N30/1MPOBAHHBLIMU 0GbEKTAMU. Hanpumep, Mexay nasabLem YesioBeka U N1acTMaccoBOli NOBEPXHOCTLIO, UK MEXAY Me-
TaIIMYECKNX» 3/1eKTPOAOM 1 NOBEPXHOCTbLIO XNUAKOCTU B pe3epByape.

OHM NponCXoAAT B TEYEHNE KOPOTKOro NpoMeXyTka BpeMeHu. MNpy onpeaeneHHbIX YCI0BUAX UX MOXHO BUAETb U
CnbllwaTtb. B OTAIMYMB OT UCKPOBbLIX Pa3psiioB, B €4MHNYHbIX pa3psAAHbIX UMNYyAbcax NEPEeHOCUTCS TOMbKO YacTb 3apsaja,
1 He NPOUCXOAWT 3aBEepPLUEHHOro Npo6osi (MOIHOrO NEPEKPLITUA UCKPOBLIM KaHa/oM) paspsfHOro npomexyTtka. Tem He
MeHee, KUCcTeBble pa3psfbl MOTYT 3axuraTb 60/bLIMHCTBO FOPIOYMX ra3oB U NapoB roploUnx xugkocteir. OfHaKo cunTaloT,
YTO MNPV OTCYTCTBUW FOPIOYMX FA30B MW Napoe HUKaKue Mbliin U NOPOLLKN, HE3AaBUCUMO OT 3HAUYEHWUA NX MUHUMAabHO
3Heprun 3axuraHnsa (M33), He MOryT 6biTb 3aXXKEHbl KACTEBbIMU pa3psifjamMu.

OKBMBA/SIEHTHAs 3HEPrusi KUCTeBbIX pa3psAoB MoxeT gocTurate 3.6 mIx. Takas aHeprusa 6blna onpegeneHa no
32XUTaHN0 ra3oBO3AYLLIHbIX CMECEe C U3BECTHOI 3Heprueli 3axuraHus. ITOT 3KCNEPUMEHTa/IbHbIA pesynbTaT, crefoBa-
TeflbHO. HEe MOXeT paccmaTpvBaTbCsi B kKauecTBe NHopMaLmm, kacarwLeica CNOCO6GHOCTN KNCTEBbIX pa3psifoB 3axuratb
NblN1EBO3AYLLHbIE CMECH.
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NMpumMmeyaHue — KucteBble pas3psigbl a OT/IMUYME OT UCKPOBBIX Pa3psifoB NPOSBASIOT CYLECTBEHHO PasMbITOe
pacnpejeneHue no sHeprun B NPoCTPaHCTBe U BO BPEMEHW. DTO NPUBOANT K TOMY, UTO UX 3axuratolas cnoco6HOCTb No
OTHOLLEHUIO K ra3aM 1 napam OT/IMYAETCS OT CMOCOGHOCTM K 3aXKMraHuio Nbinei.

A.3.5 Ckonb3siwne kncteBble (MCKPOBbIE) paspsaabl

[ns paspsga aToro Tmna Tpebyetca NUCT (MK C/oil) maTtepuana ¢ BbICOKAM YAe/lbHbIM CONPOTUB/IEHNEM U 6O/b-
IOV 3M1eKTPUYECKol MPOYHOCTLIO, obecneynsatoLLeil BOSMOXHOCTb CUIbHO 31eKTpM3aLn iy N BO3MOXHOCTb 06pa3oBaHus
Ha [1ByX ero CTOpoHax BbICOKO NOBEPXHOCTHOW NJIOTHOCTK 3apsAA0B NPOTUBOMOMOXHbIX NOMSPHOCTEN.

Paspsg vHULMUPYIOT OJHOBPEMEHHbIM KacaHuem NpoBoAOM (kak Obl KOPOTKAM 3aMblkaHWeMm) ABYX NPOTUBOMO-
JIOXHbIX 3apsKeHHbIX MOBEpPXHOCTel. Mpy 3TOM 4acToO BO3HMKAKOT sipkue apeBonofobHble pa3psaHble o6pasoBaHust U
rPOMKUIA, NOAOGHbLIV BbiCTPeny, 3BYK. BMNONAPHO 3apsKeHHbI NMMCT MOXeT 6biTb B CBOGOAHOM MOJIOXKEHUN UN. OBbIYHO
Hanbonee 4acTo, MOXET HAXOAUTLCSA B HENOCPEACTBEHHOM KOHTaKTe C NPOBOAAWMM MaTepuanom (06bI4HO ¢ 3emneld).

«KopoTKoe 3amblkaHVe» 6UMNONSPHO 3apsHKeHHOro IMCTa MOXEeT [0CTUraTbCs:

a) MpokanbiBaHMeM nucta (MexaHM4yeckn U aNeKTpUuYeckuM CKBO3HbIM npoboem):

b) OAHOBpPEMEHHbIM KacaHneM NpoBOoAOM (kak 6bl KOPOTKMM 3aMblKaHMEM) ABYX MPOTUBOMOIOXKHBIX 3aPSKEHHbIX
NnoBepxHOCTEN; nnm

) MpMKOCHOBEHNEM K 3apsKeHHOV MOBEPXHOCTUN 3a3eMJISII0LW MM NPOBOAHMKOM B Cyyas, Korga Apyras ero nosepx-
HOCTb 3a3em/ieHa (1eXUT Ha 3NeKTPONpoBoAsALLEM 3a3eM/IEHHOM OCHOBaHUK).

Mpwn paspsge NPoNCXoAuUT kKaHann3auna B NCKPOBOM KaHasie pacnpefeneHHbiX Mo NoBepXHOCTH 3apsjoB U UX B3a-
UMHasA HeliTpanusaumsa Yyepes KOPOTKO3aMKHYTYIO LieMb. YCnoBus, HeobxoAnMmble Ana o6ecneyeHmnst BO3MOXHOCTY BO3HUK-
HOBEHUSI pa3psfoB 3TOro TMna, MoryT 6biTb TPYAHO JOCTUXUMbIMU, OCOBEHHO ANSA TONCTbIX NMNCTOB. Mpy 60NbLUNHCTBE
06CTOSATENLCTB TOMWMHA 6onee 10 MM AocTaToyHa, 4TO6bl NpefoTBpPaTUTh BO3MOXHOCTb BO3HUKHOBEHMWS CKOMb3ALLMX
VNCKPOBbIX pa3psagoB. [1a 601ee TOHKMX NNCTOB TpebyeTcs NAOTHOCTb 3apsaAoB Mo MeHbLel mepe 250 MKKT>'M2.

[anbHeliwee Tpe6oBaHWe COCTOUT 8 TOM. YTOGLI HanNpsixeHWe NPo6osi 6b1N10 Gbl 6onblue 4 KB faxe ANs TakMx Ma-
Tepnanos. Kak NeHKN N NNCTbI, 1 6 KB AnsA TkaHell. 3To TpeboBaHne obecneynt HeBO3MOXHOCTb BO3HUKHOBEHMNS CKOJTb3-
ALLNX NCKPOBbLIX Pa3psAA0B Ha C/IOAX Kpacku.

MpumeyaHne — TONCTblE CQIOU COTKAHHbLIX WM NOPUCTbIX MaTepuasioB MOryT MPOTUBOCTOSATb HANPSHKEHUSAM,
60nblwe Yem 4 KB. HO HECMOCOGHBI AaTh HAYao0 CKOMb3SALWMM UCKPOBLIM paspsAaM, ec/ivi OHW He BK/IOYAOT C/I0I Henpo-
HULaeMOoro marepuana, T0 eCcTb OAUH C/O, CNOCOGHLI 63 NPo60S BbiAEpPXMBaTh HanpshkeHue 6one 4 kB.

3Heprusi Taknx pas3psfoB MoxeT 6biTb BbICOKONU (1 [ nnun 6onblue): 370 3aBUCUT OT NaoWaAn U NOBEPXHOCTHOMN
NIOTHOCTU 3apsf0B GMNONSAPHO 3apPsSKEHHOTO NncTa. Paspsaabl CNOCO6HbI 3axuraTb roproume raso-, Napo- 1 NblieBo3ayLu-
Hble CMecH.

A.3.6 Pa3pagbl-MoNnHuun

Pa3psgbl, NOX0XWe HAa MOSTHUM, MOTYT NPOU30TK B Npeaenax 3apskKeHHbIX 06/1aKoB AN Mexay Takumu o6nakamm
1 3emMneii, Koraa HanpsHXeHHOCTb N0, NCTOYHUMKOM KOTOPOro CAyXaT 3apsifbl YacTul, AOCTATOYHO BbicOKa. Takue mon-
HUM Habnoganack B 60/1bWKNX 061akax nenna B0 BPEMS U3BEPXEHNA ByNKaHOB. OHW O4YEeBMAHO CMOCOGHbI K 3aXnUraHuio
roproynx cpefl, HO OHWM HUKOTAa He HabNAanUCb B 3apsXeHHbIX ob6akax ¢ macwTabamu, ¢ KOTOPbIM CTanKkuBalTCS B
NPON3BOACTBEHHbIX Onepaunsx.

CornacHo akcnepumeHTasibHbIM UCC/IeJ0BaHNAM Takue paspsaabl BPSA M BO3MOXHbI B OyHKepax 06beMoM MeHee
100 M3 nnn B 6yHKepax Npou3BO/IbHON BbICOTHI C AameTpoM MeHee 3 M. OTu pa3Mepsbl He criedyeT cuuTaTb npeAesnbHo
6e3onacHbIMU. DTO BCEMO NULWb pa3Mepbl 06CNef0BaHHOIO 060pya0BaHNs. Kpome Toro, HUKakMx MOMHWUIA He Ha6naa-
NoCb NPV NPOMbIBKE CY[0BbIX pe3epByapoB 06bemomM Ao 30 000 m3.

Takve pa3psfbl BpAf M BO3MOXHbI B 60/MbLUMX CUOCAX UK KOHTEeliHepax, ecnn Hanps)keHHOCTb nons byaeT me-
Hee 500 kB/m.

A.3.7 Pa3psaabl ¢ KOHNYECKOW BEpLINHbI Kyun Cbinyyero npoaykra (KOHUYeckme paspsaibl)

Mpn nocTynneHnn 3apsXkeHHbIX NOPOLLKOB N30/INPYIOLWUX MaTepMasioB B CUI0CHI UK 60M1blune 6yHKepbl NosBaseT-
€A 061aCTb C O4EHb BbICOKOW 06 bEMHOI MIOTHOCTHIO 3apPSAA0B B C/I0€ OCaXAALEerocs nopoLka. 3To NPUBOAUT K BbICO-
KO HanpsKeHHOCTN 3/1eKTPUYECKOTro NOs B BEPXHei ero yactu. Mpn 3ToM BAO/Ib NOBEPXHOCTU HabnAalTca paspsagbl
(B cnyvyae unnnHApuYeckoro byHkepa paguanbHble).

Ha ycnoBus BO3HUMKHOBEHUS 3TUX Pa3psaoB BANUAIOT: yae/ibHoe 06beMHOe CONPOTUBEHNE NOPOLLKA NPU HACbIMHOM
N0OTHOCTK, TOK NOCTYNaKwLWero B eMKOCTb Ha3/1eKTPU30BAHHOrO NOTOKa NopoLlka, 06beM 1 reomeTpuyeckne napameTpsbl
o6bema oceBLUero nopowka, u pasmep yactuy. Coobujanoch, YTO Takme paspadbl CNOCOOHbI 3axuratb roproyve rasbl,
napbl ¥ HEKOTOpble MbIV UK CbiNy4ne NPOAYKTbl, 0CO60 YYBCTBUTE/bHbIE K 3aXuratoLieMy Bo3AelcTBUIO pa3paaoB cTa-
TUYECKOTO 3/M1eKTPMYECTBa.

JKcneprMeHTanbHO 060CHOBAHO, YTO CPefHAA 3HEPrUs Takux paspsaaos 3aBUCUT OT AuameTpa byHkepa n pasmepa
yacTuubl (MegnaHHol Macchl), GopMUpyOLWKNX 06BbEM NOCTYNaLero B eMKoCTb NpoaykTa. na 6yHKepoB c gnameTpamu
B 0T 0.5 M 80 3.0 M 1 NPOAYKTOB C MeAWaHHbIM pasMepoM YacTul, (C KpYNHOCTbIO YacTuu) oT 0.1 MM go 3.0 MM. aHepruto
paspsf0B MOXHO OLeHWUTbL No opmyne:

w =5.22 * D338 * d146.
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rae W — makcumanbHoe NpefefibHoe 3HAYEHWE SHEPTUM KOHUYECKUX pa3psagos, MOX;
D — [JMaMeTp 3a3eMJ/IEHHOIO NPOBOASLLErO cuioca, M;

d — CpeAHecTaTUCTUYeckuit pasmep YacTMm, 06pasyoLLnxX KOHYC, MM.

[ns cMNocoB Cc AnaMeTpoMm Gosblie 3 M 1 NOPOLIKOB CO CPeAHUM pasMepoMm yacTul 6osee 3 MM NPUMEHUMOCTb
BbIle NPUBELEHHOR (DOPMYnbl He OLEeHUBANacb HX METPOJSIOTUYECKN, HU 3KCMEePUMEHTaNnbHO. MpaKkTuyeckn o4eBUAHO,
4TO 3axurarLlas cnoCoOGHOCTb MEHbLUIE 3KBUBASIEHTHOW 3HEPTUMN KOHUYECKUX PaspsifioB, BbIYNCIEHHbIX NO Bbllle NpuBe-
[ieHHoli hopmyne. Mo 3Tol NpUUMHE B AaHHbIX 06CTOATENLCTBAX C/ieAyeT o6pallaTbCs K akcnepTam.

Kak cnegyeT un3 hopMynbl, 3Heprus paspsgos ¢ rpy6oaMcnepcHOro OCeBLUEro MaTepuana MHOro 6onblue, YeM C
TOHKOAMC/IBPCHOTO Matepuana. Tak YTo Haubonee onacHas cuTyauus BO3HWKaeT Toraa, Korga rpaHynbl matepuana c
HM3KOW NPOBOAMMOCTbLIO 06paLLalTCs BMECTE C TOHKUMU hpakuusMmn, 06pasyoluMm aspoB3BECh C MasiblM 3HAYEHNEM
MWHUMaNbHOW aHeprun 3axuranmsa (M33).

B cnyyae 6yHXEPOB. CeflaHHbIX W3 U30NSLMOHHOTO MaTepuana, B BbileyNOMsHYTOW hopMyne ANns BblYMCIEHUS
3KBMBANEHTHOI 3Heprun paspsfoB cnefyeT UCNOMb30BaTh YABOEHHbLIN fnameTp. 3Ta pekoMeHfauus He OCHOBaHa Ha
3KCNEPUMEHTASbHBIX faHHbIX, HO NPeACTaBASETCS NPUEMIEMOIA.

A.4 \3mepeHnsa NS OLEeHKN pucka

M3mepeHusi yacTo Heo6X0AUMbI ANA UAEHTUUKALMM ONACHbIX MPOSABAEHUIA CTATUYECKOrO 3N1eKTPUYecTBa u oLeH-
KV PUCKOB BO3HUKHOBEHMWS 3axuraHusi. Kpome Toro, usmepeHus no3BonsoT NPOBEPUTb, AOCTATOUHbI /N MPUHATLIE MepbI
3alWuTbl OT ONACHbIX NPOABNEHUI CTATUYECKOro 3/1eKTPMYECcTBa M XOPOLO Mi BbIMOIHEHbI NPOBEAEHHbIe C 3TOl Lenbio
paboTbl. KoMnbloTEpHOE MOAEeNMpoBaHue Moss NOTEHLUWAaNoB U HanNpsHXKeHHOCTW, OCHOBAHHOE, Ha U3MEepPEeHUn ConpoTHB-
NeHnii. pacnpegeneHns 3apsifa B Macce U/Wan B NPOCTPAHCTBE, [IOKET GbiTb OUYEHb MOMIE3HbIM /151 OLEHKU pucka npw
obpalleHun ¢ XUAKOCTAMMN AN NOPOLLKaMK.

O6Lwue meToAbl NPOBOAMMbBIX NPU 3TOM U3MEPeHUii XxapakTepuUCcTUK aNekTpocTaTuyecknx aBneHunii (3apsga, nnot-
HOCTU 3apsioB, NOTEHLMAN0B, HanPsHKeHHOCTN 3NEeKTPNYECKOro Nons, anekTpusyemoe™, yTeukn 3apsga, Toka M eMKoCTH)
N CBSA3aHHbIX C HAMU CBOWCTB MaTepuanoB (yAe/IbHOro CONPOTUBEHUS U 3NEKTPUYECKO NPOYHOCTY), TPeBYOLWNXCA A5
OLEeHKMN prcka 6binm onucarbl B IEC 61430-1. 3amepeHne nepeHeceHHbIX 3apAAoB onucaHo B IEC 60079-0:2007. B rnase
26.14.

MpunmevaHne — HameyeHO nepecMoOTpeTb 3TOT MeToq U nepeHecTtun ero B IEC 60079-32-2.

[Opyras obuwas npakTuka — n3mMepeHns 6eCKOHTaKTHbIM 3M1eKTpocTaTUYeckuM BONbTMETPOM Wau npubopom Ans
N3MEHEHMNA HaNPSHXEHHOCTY 3N1eKTPOCTaTMYECKOoro nons. ismepeHus napameTpoB 3/1eKTPOCTaTUUYECKOro NosiA No3BoNSAT
onpefenuTb pacnpepeneHne onacHbIX 3apsaAo0B Ha NMPOBOAHUKE UKW HEMPOBOAHMKE. PUCK 3aXWUraHusi, CBA3aHHbIA C 13-
MepEeHHbIMW 3HAYEHNAMMU, [O/MKEH OLleHNBATLCA NyTEM CPABHEHNA C PEKOMEHJYEeMbIM B HACTOALEM CTaHAapTe YpOBHEM
6esonacHocTu. Mpu npoBeAeHNN N3MepPeHNii cnegyeT NOMHUTb, YTO HEO6XOAMMO CneLmnanbHO OLEeHNTb U UCKYNT pUCK
BO3HUKHOBEHNA pa3psifjoB U 3aXUraHna npexge, Yem BBECTU 3a3eM/IeHHbIi MHCTPYMEHT B BbICOKO 3aPSXEHHYI0 OKpyxXa-
towyto cpegy.

OueHKa 3a3eM/1IeHNs 1 BblpaBHNBAHUA NOTEHLMNAN0B MyTeM COeMHEHNSA NepeMblukamn [O/HKHA NPOBOANTLCS Ha
OCHOBaHUW U3MEPEeHWA CONPOTUBMEHUS [0 3a3eM/IUTENA UAN MexAy TouykaMu, COeAWHEHHbIMW nepemMblykamu. V3me-
peHnsa CONpPOTUBEHNA MOTYT MPUMEHATCSA ANA NPOBEPKU IEKTPUYECKUX KOHTaKTHbIX COefUHEHWUI, noABeprawLmxcs
KOppPO3uK, pasbeMHbIX COeAMHEHN, TMOKNX NepeMblYeK, KOHTAKTHbIX 3aXUMOB, U30/IMPYIOLLMX NOKPbLITUA, U T. N. MeToAbl
M3MEepPEHNn CoNpOTUB/IEHNI NONOB 1 06YBMW, NpeAHa3HauYeHHble 419 UCMbITAHUA 3a3eM/IeHNa Tena yenoBeka, npeacras-
nenbl B IEC 61340-4-1 n 61340-4-3.

MeToavkn, npeAHasHayeHHble A8 U3MepeHWin 3/1eKTpocTaTUYeCcKMX CBOMCTB MaTepuasnos, TakMx Kak yaefbHble
ConpoTuBeHNs (MPOBOAMMOCTL) U 3/IEKTPUYECKAA NPOYHOCTL, AaHbl B CeyOLWmnX cTaHgapTax.

a) Ans yAenbHOro 06bLEMHOrO COMPOTWMBAEHUS U yAeNbHOVW O06bEeMHON NPOBOAVMMOCTM TBEPAbIX MaTepuanos:
IEC 60093. IEC 60167 n IEC 61340-2-3. AnbTepHaTUBHbIE HaUWOHasbHble cTaHfapTbl BKNovarT ASTM 0257, BS 7506-2.
JNIOSH TR 42 n DIN 54345-5 [36).

b) ANnA yaencHolk 06beMHOI NMPOBOAUMOCTM XMAKocTK: ISO 6297. AnbTepHaTVBHblE HaUWOHabHble CTaHAAPTbI
BktoyaloT ASTM D2624-07a. ASTM D4308-95. INIOSH TR 42. DIN 51412-1 v DIN 51412-2.

¢) Ans yaenbHoro 06beMHOro conpoTuBieHust nopowkos: IEC 61241-2-2. AnbTepHaTMBHbIE HaLMOHa/bHble CTaH-
faptbl BknovatoT JNIOSH TR 42.

d) Ana HanpshkeHust npo6os. IEC 60243-1 n IEC 60243-2.

MpumevaHne — O606LLEHHOE ONMCaHME BCeX 3TUX MeToAoB gaHo B IEC 60079-32-2.

CnegyeT o6paTuTb BHMMaHME Ha TO. YTO U3MEPEHHOe CONPOTMB/IEHME W Y[e/lbHOe COMpOTMB/IEHME 3aBUCAT OT
KOHdUrypauum anekTpoaos. Hanpumep, NoBepXHOCTHOE COMPOTUB/IEHWE, U3MEPEHHOe C NPUMEeHeHWeM 3N1eKTPoAoB C
KOHpurypauuei, onucaHHoi B npuMeyanmn k 3.21, B eCATb pa3 MeHblUe YAe/lbHOro NOBEPXHOCTHOIO CONPOTUBEHUS.

[Ns OLeHKN BO3MOXHOCTUN 3aXWUraHns B3pblIBOONACHbIX CMeCeil B peanbHbIX YyCN0BUAX cinefyeT onpeaenatb MUHU-
MasibHY0 3HEPruo 3aXUraHus 1 npejesbl BOCNaMeHAeMoCTH BeLecTB 1 matepuanos. COOTBETCTBYIOLME CTaHAAPTHbIE
MeToAbl UCMbITAHUS AN1A Ta30oB npeacTaBneHbl B ASTM E582. a gna neineii B IEC 61241-2-3. ASTM E2019 n EN 13821.
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Mpunoxexne B
(cnpaBoy4HOE)

Pa3paabl cTaTUY4ecKOro anekTpuyecrtsa B CI'IeLl,VI(*)VI'—IHbIX ycnoBuax

B.1 3axuratouwas cnoco6HOCTb Pas3psAfoB C U30MPIOLLUX TBEPALIX MAaTEPUanoB

B.1.1 O6wWwune nonoxeHus

V3onupylouwne matepumasnsl MOTyT NOPOXAaTh pas/inyHblie TUMbl paspsagoB IM60 HENOCPEACTBEHHO C UX NOBEPXHO-
CTei. NN C N30/IMPOBAHHbIX 3/IEKTPONPOBOAALMNX AeTasel, Korga OHU MOTYT OKa3aTbCA 3apsKeHHbIMU.

B.1.2 NckpoBble paspsAfbl C U30/IMPOBAHHbIX NPOBOLHUKOB

MpuMeHeHne N30NAUMOHHBIX MaTepuasioB [NIOXeT NPMBECTU K CUTyaunu, Korga 4actu MeTanMyeckoi ycTaHOBKM
VN ApYrux NpoBOAALLNX 06 bEKTOB 0Ka3blBAOTCA He3a3eM/IeHHbIMU. EC/IM OHM 0Ka3biBalOTCA OKOJ10 3apsKEHHOro mMare-
puana. To MOryT Oka3aTbCs 3apsSXKEHHbIMU MO UHAYKLMU, MOTYT 3apAANTLCSA NPU KOHTAKTHOW a1eKkTpu3auny nam npu ocax-
[OEeHNN 3apsHKeHHbIX YacTul,. Ha Takux NnpoBOJHMKaX MOryT HakanimBaTbCAa U A/IMTENIbHO COXPaHATLCA 60/blIne 3apsibl
¢ 6onbLoli aHeprueii. bonbluasa yacTb 3TON IHEPTUM MOXET, B KOHEYHOM CUeTe, N3PacxofoBaTbCA NPV BO3HUKHOBEHUN Ha
3eM/110 UICKPOBOr0 paspsja ¢ onpeaesieHHol 3axuratoleli Cnoco6HOCTbIO.

Mo 3Toli NpuYMHe BaXkKHO N36exaTtb NOSBAEHUS CyHYaiHO N30/IMPOBAaHHbIX MPOBOAHWNKOB; OHW JO/MKHbI ObITb COEAN-
HeHbl Mexay co60ii nepemblukamMu 1 3a3emsneHbl (CM. pasgen 13).

B.1.3 Kuctesble pa3pafbl C M30/IMPYOWNX TBEPAbIX MaTepuanos

KucTesble pa3psbl MOryT BO3HUKATbL Npu COMMKEHUN NPOBOAALLMX 06BEKTOB C 3apSHKEHHBIM U30NALNOHHLIM Ma-
Tepuasnom. Takme matepuasbl, 06bIYHO NAACTMACCHI, O4EHb PACMPOCTPAHEHbI, W LWUMPOKO MCMOJb3YTCA B MPOMBbILLJIEH-
HocTW. MpuMepbl — Befpa, TPybbl, COBKU, CYMKU U BCe TUMbl €MKOCTEeN, nosica, Mosbl W HACTEHHble MOKPbLITUS, ALLUKN
ANA UHCTPYMEHTOB M MHOTME KOHCTPYKLUMOHHbIE MaTepuasbl. O6BbeKTbl U3 Taknx MaTepranos TeryT cTaTb 3apsXKeHHbIMU
pasHbIMK cnocob6amu; Npyu 06paLleHnn ¢ HAMK; NPU NPOTUPKE; NP NOCTYN/IEHUN B HUX UK Yepes3 HUX 3apsKeHHbIX maTe-
pranos; Npu HaKoMJEHUN Ha UX NOBEPXHOCTAX 3aPSXKEHHBIX YacTul,.

3axurarouiaa crnoCo6HOCTb KACTEBbIX pa3psfoB 3aBUCUT OT psija napaMeTpoB, B 0COGEHHOCTH OT pasmepa 3aps-
XXEHHOW naowaan NoBepXHOCTW, HO OHa (hakTUYeCKN He 3aBUCUT OT TUMa 3apsHKeHHOro martepuana. Xopowo U3BEeCTHO,
4YTO KUCTEBble pa3psifibl CNOCOOHBI 3axuraTb rasoobpasHble cmecn ¢ M3 npumepHo 4 MIX n MmeHee. OfHako, B HacTo-
Allee BPpEMS CUATAETCs, YTO roproyne MOPOLKN He3aBMCUMMO OT 3HAYeHUn nx M33 He MOryT 6biTb 3aX)KeHbl KNCTEBbIMMN
paspsagaMy npu oTCYTCTBMM FOPIOYNX ra30B UK Napos.

OKBMBaJIEHTHbIE 3HEPIM KUCTEBbIX Pa3psifoB oNpeAensanucb nyTemM ycTaHOBMEeHNA (DakTOB 3axXuraHus Tas3os C U3-
BECTHOI aHeprueii 3axuraHns. 3T aKCNepuMeHTbl MO3TOMY He AaloT NPSAMOI MHopMaL Uy o 3axuratoLeil cnoco6HOCTU
KMCTEBbIX PaspsfoB A4/18 Nbiaeil.

KucTesble pa3psifibl C MOOXUTENLHO 3apsHXEHHbIX NPpeAMeTOB UM MaTepuasnos, Hanpumep ¢ NOJSIOXUTESNbHO 3a-
PSOKEHHbIX XuUAKocTell, o6nagaloT 601ee HU3KON 3axuraroLeil CnoCO6HOCTbIO N0 CPaBHEHWIO C TEM CllyYaeM, Korga OHu
oTpuLAaTEsIbHO 3apsXeHbl.

Ecnu nuct 3apskeHHOro matepvana Haxo4uTCA Ha 3a3eM/IEHHOM MeTasl/InYeCcKkoM OCHOBaHWW, TO KUCTeBble pas-
pAAbl 4OBOMLHO cnabbl (CM., 0AHako, npuMevaHue B.1.4).

Vi3mepeHus ¢ Leblo OLLEHKN pUCKa 3aXUraHna OT KUCTEBLIX pa3psAfoB paccMoTpeHbl B A.4 1 6.3.9.

B.1.4 Ckonb3silne KuCTeBble (MCKPOBbIE) paspsfbl C U30/IUPYIOLWNX TBEPAbLIX MaTepnasnos

B ycnoBuax cuibHOW anekTpusauuu (Hanpumep, Npyv NHEBMOTPAHCMNOPTE, NPU 3/1EKTPOCTATUUECKOM HaHeCceHuu
NOpPOLUKOBBIX MOKPbLITWIA), HA NNCTOBOM M30/MpYlOLLLEM MaTepuane Uan Ha cfoe C MeTan/IM4eckumM OCHOBaHWEM [/IOXeT
06pa3oBaTbCA OYEHb BbICOKAs MOBEPXHOCTHASA nnoTHocTs 3apAA0B. Ecim anekTprnyeckas NpPOYHOCTb CNOSA [OCTATOYHO
BbICOKa, TO NPU NOBEPXHOCTHON NAOTHOCTM 3apofoB 300 MKKN/M2 KUCTeBOW paspsf MOXeT nepeiiT B CKONb3ALMIA nC-
KpOBOVA paspas.

Mpy ckoNb3siLLEM UCKPOBOM paspsje BblAenseTcs 60/1bwoe KOMYeCTBO 3HEPrnn. Mpn 3TOM BO3MOXHO 3axuraHue
noyTK BCEX FOPIOYNX TA30B, NAPOB U MbINEi. a TaKkke BO3MOXHbI TSHKe/ble LOKOBble BO3AeicTBNA. MNpu OTCYTCTBUMN 31ek-
TPONPOBOAALLETO NOKPLITUA MPOUCXOANUT BGUNONAPHOE 3apsKeHre U30NNPYIOLWNX MaTepnanos (IMCTOB, TPY6 UK NIEHOK).

B.2 3axuratoouime paspsabl, BO3HMKaWOLW e Npy obpalleHnmn ¢ XUAKOCTbIo

B.2.1 O6uwmne NnonoxeHus

Mpn 3anonHeHWn pesepsyapa 3apsXXeHHOW XWAKOCTbIO C HU3KOM NPOBOAMMOCTLIO, 3apof, HakansatLlnics no
Mepe NOCTYN/eHNs XNAKOCT B pe3epByap, MOXET co3fjaTb BbICOK/ME NOTEHLMabl HA NOBEPXHOCTH XUAKOCTA U BbICOKYHO
HanpsKeHHOCTb 3/1IEKTPMYECKOro Noas B cBO6OAHOM NpoCTpaHCTBe pe3epByapa. PacnpegeneHus HanpsHKeHHOCTW Nons n
noTeHunana 3aBuCcAT OT pasmepa u hopMbl pesepByapa, CTENEHUN 3anoNIHEHNS pe3epByapa 1 An3neKTpuyeckoil npoHuua-
emocT. OHM NPONOPLMOHaNbHbI HAKONIEHHOMY 3apaay W 3aBUCAT OT ero pacnpeAenerHuns BXUAKOCTK.

Mpun BLICOKMUX 3HAYEHUAX NOTEHLMana B CBO604HOM NPOCTPAHCTBE MEXAY BbICTYNaKLWMMK yyacTkaMu Metanmye-
CKNX NOBEPXHOCTel pe3epByapa N NOBEPXHOCTbIO 3aPSHKEHHOW XUAKOCTM MOTYT BO3HMKATb 3aXwuratoline KucTesble pas-
psfbl. DKCNEPUMEHTA/IbHO NOKa3aHo, YTo AN OTpULaTeIbHO 3apSHXKEHHOW XUAKOCTU NPU ONTUMANbHOM ANS 3aXUraHus
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cocTaBe CMeCW yr/iieBofopoja C BO3AyXOM W uaeasbHOM MpoBouupyloleM AnaMmeTpe anekTpoga 12.8 MM. KucTeBble
paspsgbl MOryT okasaTbCsl 3aXuralolmmmn, ecnm noTeHunan NoBepxXHOCTU 3epkana XWAKOCTU B pe3epByape NpeBbICUT
npumepHo 25 kB.

OnacHOCTb 3aXuraHua morna 6bl BO3HWKHYTb MpU HamHOro 605ee HU3KMX NoTeHumanax, ecnm 6bl B pesepsByape
MOr/in 6bl NPUCYTCTBOBATbL U30/IMPOBaHHbIE NPOBOAHUKN. Hanpumep, kaHUCTpa, NnaBakoLas Ha NoBepXHOCTH XUAKOCTH,
MOXeT 3apaAnTbCSA A0 eB MoTeHuuana v ctaTb NPUUYNHON BO3HUKHOBEHWS 3aXWraloLero NCKpoBoro paspsaga npu conmxe-
HUW C METa/I/TMYECKUMUN AeTaNsiMU UM CO CTEHKON pe3epByapa.

K HacTosiemMy BpemMeHU HakomneH onblT obecneveHnss 6e3onacHOCTV Mpu 3arpyske psga cpeAcTB TpaHcnopTa
Hed)TenpoAyKToB (HanpumMep, AN HanMBa aBTOLMCTEPH 1 XeNe3HOA0POXHbIX LUcTepH). Ho npaBuna HanmBa BepTUKab-
HbIX pesepByapoB cpeAHero pasmepa (pe3epsyapoB C BepTUKaibHON 0Cbo) BblIN NOMyYeHbl TeopeTnyeckun (C 4OBOSILHO
Y0BNETBOPUTE/bHBIM NPUGAKEHNEM K IMMUPUYECKUM AAHHbIM, F4e OHW eCTb), MOCKO/bKY AiaHHblE HENOCPECTBEHHbIX
n3MepeHuii AN 3TOro kiacca pe3epByapoB oka3asMcb He AOCTYNHbl. B 0606LeHHOM Buae TeopeTnyecknii MeToa npea-
cTtaBfieH B B.2.2.

B.2.2 MakcumanbHble 6e30nacHble pacyeTHble CKOPOCTW HanMBa BepTHUKa/bHbIX pe3epByapoB CpefHero
pasmepa

MakcumanbHas 6e3onacHas CKOpoCTb NPV HaMBe — 3TO CKOPOCTb, NPU KOTOPOW MakchMasibHblii NoTeHyman no-
BEPXHOCTU He NpeBblllaeT npefesbHoro 3HavyeHuns (25 kB). bputtoHom n Cmutom [Britton and Smith. (2012)]. BpUTTOHOM
n Banmcneem (Britton and Walmsley (2012) [37]) 66111 paccuntaHbl U peKoMeHA0BaHbl NpefesbHble 3Ha4eHUss CKopocTeit
HanunBa BepTUKasbHbIX CpefHepasMepHbIX CTaunoHapHbIX pesepsyapos (cm. 7.3.2.3.5.3).

BbluncneHnns He BNosiHe Npuemaemsbl Ans 60nblINX pe3epsByapos (C AnameTpomM > 10 M). NOTOMY YTO OHU OCHOBbI-
BalOTCS Ha A0BOJIbHO TPy6OM AonylieHnn o6 0fAHOPOAHOW MIOTHOCTU 3apsAfoB. OHW MOrAU 6bl NPUMEHATLCA K HANUBY
KOHTeliHepoB MeHblUero obbema, Takmx kak 6apabaHbl UAK MeTanImyeckne cpeHeo6beMHble KOHTelHepbl. HO Ansa Hux
cnefyeTt yydecTb NpeuMyLLecTBa HUXHEro Hanuea, Korga BBOJA ocylecTBnsetcs B6M3u ocu. MpUToM, pacxofbl B CTaH-
AapTHOM ob6opyoBaHUM HanvBa Boo6LLe AOCTATOYHO HU3KM U HE TPebytloT orpaHnyYeHnii No cKopocTy.

Pe3ynbTathl BbIYUC/IEHWIA He NpefHa3HavyeHbl A8 HENocpefCTBEHHOr0 OrpaHnyYeHns vd W, crefoBaTesibHO, npu-
HATLIA NOAXOA CBOAWUTCS K HEMOCPeACTBEHHbIM BbIYMCNEHUSIM U pa3paboTke Tabnuubl 3Ha4YeHWn MakcuMmasnbHbIX 6es3-
onacHbIX CKOPOCTeli NOTOKa U COOTBETCTBYIOLLLE NPON3BOANTENLHOCTU HAa/IMBA, KakK (hyHKLUM NnapaMeTpoB pe3epByapa
AvameTpa Tpy6bl.

MakcrmasnbHyo 6e30nacHylo CKOPOCTb BbIYUCIAIOT HA OCHOBE C/eAYIOLLMNX NOMOXEHNIA:

a) B no6oii ctagun HannBa MakCMMarbHbIA NOTEHLMan NOBepPXHOCTM Xnakoctun 25 kB (cm. B.2.1).

b) MNOTHOCTb 3apsifoB, NOCTyNawLWmnX B pe3ynbtate 3apsKeHns notoka B Tpybe, onpeaenseTcs B COOTBETCTBUM C
A. 1.4 npu npoBOoANMOCTU HKe 3 NCM/M 1 NpW aMNUpuYeckoii koHcTaHTe 1.0 MkKn ¢ m'3.

¢) Mogenb yTeukn no 3akoHy OMa UCXOANT U3 OfHOPOAHOrO, 3a4aBaeMoro NocTynarwLum NoTokoM pacnpegeneHus
3apaja B pesepByape U npuMeHeHus ahPeKTUBHOIo BPEMEHW YTeUKH. reg, C y4eTOM O0CTaTO4HO NPOBOANMOCTM ToNMBa
paBHOTO yAiBOEHHOMY BpEMeHU penakcauyuun. B 60NbLIMHCTBE NPaKTUYECKUX C/lydaeB MOJHbIA 3apsas XUAKOCTN 630K K
IT™. roe | — BXOAHOW TOK NoToka (06beMHas NIOTHOCTb 3apsAA0B X CKOPOCTb NOTOKA). 34€eChb NOMHbIA 3apsAs npakTuyecku
TO/IbKO YacTb 3apsfa, 3aaBaeMoro NpousBeeHeM tcn. MoAeNVpytoLLero Xyawuii cnyyaii. CnegoBaTenbHO BblUUCEH-
Hble 6e30MnacHble CKOPOCTY COOTBETCTBYIOT MOMHOMY 3apsagy xugkoctu /;&T. HaunHas ¢ nposogmumoctn 3nCMm/M NIOTHOCTb
3apafoB (TOK NOTOKa) NPONopLMOHaneH NPOBOAMMOCTH, a 3PEKTUBHOE BpEMS penakcauum o6paTHO NponopLmoHanbHO
NpoBOAMMOCTM, Tak YTO NOMHbIV 3apsj 1 MOTeHUMan NoBEPXHOCTU He 3aBUCAT OT NPOBOAMMOCTMW. MMoTeHuuan, nonyyex-
HbI Npy 3 NCMm/M (Npu =12 c) cCOOTBETCTBYET Xy/LIEeMy C/ly4ato U BblYNC/IEHbI BbINOMIHEHbI ANA TAKOW NPOBOANMOCTH.

d) BbipaxeHue, nonyyeHHoe HesaBmucumo AcaHo (Asano. 1979 [38]) n BputtoHoMm u Cmutom (Britton n Smith, 1988
[39]) Ans noTeHynana B LLEeHTPE NOBEPXHOCTM XUAKOCTW B CTALMOHAPHOM BEPTUKANbHOM LWIMHAPUYECKOM MeTannnye-
CKOM pesepByape, YaCTUYHO 3ano/IHEHHOM OAHOPOHO 3apPSXXEHHON XNAKOCTbIO.

e) Pa6ota BpuTtToHa 1 Cmuta (Britton and Smith. 2012). B koTOpoOIi NpeAcTaBAeHO MHOTO PacyeToB, BbIMOMHEHHbIX
AcaHo 1 BputToHoM (Asano'Britton). 1 BbINONHEHHbIF CMUTOM 3MMUPUYECKNA aHaNn3 NoyyaloWwmnxcs AaHHbIX, NO3BO-
NVBLWWIA U3BNEYb YNPOLLEHHbIE pe3yNbTaTbl 419 MakCUMasIbHOrO NOTeHuMana Ha NoOBEPXHOCTU XUAKOCTY NpK pasnyHbIX
YCN0BUAX 3aMO/IHEHUS.

3 ypaBHeHus (12) us bputtoHa u Cmuta (2012) n ypaBHeHUsA NAOTHOCTM 3apagoB B A. 1.4 cnepyeT BbipaxeHue
MaKcMmasnbHO 6e30nacHol CKOPOCTMN 3aMOHEHNS v.

v =« (D/d)05.

rae K aBNsieTCA KOHCTAHTON, He 3aBuCALLeli OT CKOPOCTM 1 cnabo 3aBuCALL el OT AN3NEKTPUYECKONR KOHCTaHThI. tL. n BpuT-
ToHOM 1 Banmcneem (Britton and Walmsley. 2012) npefctaBneHa BblpaXXeHeM:

K < 0.6 {(1 + tLYEL 12
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PucyHok B.1 — BbluMcneHHble MakcMManbHble 6e30nacHble CKOPOCTU HaNMBa pe3epByapoB CpeaHero o6bLema
(cm. 7.3.2.2.5.2)

Ana tL= 2.2 K npuHumaeTt 3HaveHne 0.72 m/c. PucyHok B.1 oTpaxaeT npefefibHble 3Ha4eHUSA CKOPOCTM, MOyYeH-
Hble M0 3TOMY BblpaXeHuo AN AnanasoHa 3HavyeHuii guameTpos Tpy6 1 pesepsByapos.

HeBbicoKas JOCTOBEPHOCTb pe3yNnbTaTtoB aHanusa (Hanpumep, NpuUHATOE fonylieHne 06 04HOPOAHOM pacnpeje-
NleHun 3apsafa B XUAKOCTU) He rapaHTMpyeT BbICOKYI0 TOYHOCTb 3Ha4eHus KOHCTaHThbl K. Moatomy B 7.3.2.3.5.3 ee 3Haue-
HUe OKPYrNeHO B MEHbLUYIO CTOPOHY 1 ANA ynpouweHnsa npuHaTto: K = 0.7 m/c.

B.3 3axurawlyme paspsabl Npy o6palyeHun ¢ cbinyunmMmu matepmanamm

B.3.1 O6uwure nonoxeHus

Mpn TpaHcnopTWpoBaHuW no Tpy6am v mMaTepuasnonpoBofamM BCe 4acTulbl, BKIOYas Yellyiiku W rpaHynbl, cTa-
HOBATCA 3apsKeHHbIMU. OTO OCOOGEHHO BEPHO, KOrga 4acTuubl ABWXKYTCA MOYTWM He3aBMCMMO ApPYr OT Apyra, Kak npu
NHEBMOTPAHCNOPTE C HU3KOW KOHUEeHTpauuei. 3apsg, ckannvsawowmiics Ha npoAykTe wan Ha o60opyAoBaHWM OnaceH,
KaK UCTOYHUK 3@XUraHus, TOMbKO MPU BO3HWKHOBEHMMN pa3psga C BbICOKOW /IOKa/bHOM NIOTHOCTbIO aHeprun. Paspsagbl
C 3apsHKeHHOro npogykta u ¢ obopyfoBaHus 4pesBblyaiiHO pasHoo6pasHbl MO TUMam W No 3axwuraroLieir cnocobHocTU
(cm. A.3.2—A.3.7).

B.3.2 Pa3psagbl ¢ o6bema cbinyyero marepuana

Korpa BbICOKO 3apshkeHHble YacTulbl MOCTynatT B 06beM GyHKepa, BO3MOXHO BO3HWKHOBEHME pa3psifoB (KOHM4Ye-
CKUX paspsaaoBs) Mexy 06bemMoM npogykra n 6yHkepom (cMm. A.3.7). CNOCOGHbIX 3aXuUraTh MblfieBO3AYLLIHbIE CMECH.

HeT HuMkakoro prvcka BOCNJIaMeHEeHUs Mpu o6paleHnun ¢ cucTtemamu, CogepXaLumMmn ToNbKo rpaHyibl (pasMmep va-
cTuybl > 500 MKM). Kpome Tex CnyvaeB, Korga npucyTCcTBYeT ropilouduii ras (HanpuMmep, HeouulieHHas cmosna uau no-
POLLUKM. coiepxallyne ocTaToOUHbI pacTBopuTesnb). HO cmecu rpaHyn v TOHKUX dpakymii MoTeHLMa bHO ONacHbl, Tak Kak
npu obpatleHnn ¢ HUMKU MOTyT BO3HUKATb U KNCTEBble paspsifbl, U KOHMYeckue paspsifibl C 6051ee BbICOKON 3axuratoLiei
CMOCOBHOCTHIO.

B.3.3 Pa3pafbl € nblieBblX 06/1aK0B

B npuHuune, paspsgbl MOTyT MPOUCXOAMTb B 06/1akax Mbiv Wan ¢ 0671aK0B MNbl/IM HA CTEHKY KOHTeliHepa, ecnu
HanpsKeHHOCTb NOJIA, 06YC/IOBNEHHAA 3apsSXXeHHbIMU YacTuuamu, AoCTaTOYHO BbicOka. HepaBHMe onepauun NHEBMO-
TPaHCNopTUPOBaHUS B CM/IOC CPeAHero pasmepa nokasasam, 4To Mpu 3TOM BO3HUKAKT KNCTEBble U KOPOHHbIE paspsaabl.
B nbinesbix 06n1akax HY UCKPOBble pas3pafbl, HU pas3pafbl, NOA0OHbIE MOMHUN He Obl/in 06HapyXeHbl. C 04EBUAHOCTLIO
noka 4To MokKasaHo, YTO PUCK 3aXWTaHusa paspsgamu ¢ nbiieBbiXx 06/1aK0B OUYEHb Mas, UCKIYasa ciyyan obpalleHuns co
cpefamu ¢ YpesBblyaliHO HU3KOW YYBCTBUTENBHOCTbLIO K 3aXKMUTaHMio paspsgaMn cTaTuyeckoro afekTpuyecTsa.

B.3.4 Pa3pagbl C KOHTeiHEPOB M3 M30NVPYIOLWNX MaTepnanoB U c naei

3apsixeHHble CbiNyyne MaTepuasnbl B KOHTeiHepe 13 M30MUpYIOLWEero Martepuana, unu noau, npuénanxaoLinecs K
TakoMy KOHTelHepy, MOTyT Bbi3biBaTb BO3HVKHOBEHME Pa3psAAoB, CMOCOOHbIX CTaTb MCTOYHUKOM 3axkuraHus. PaspsikeHne
CbiNy4ero matepuasna Ha BHyTPEHHIO NOBEPXHOCTb CTEHKN KOHTEeliHepa MOryT NpMBeCTW K ee NoNsipusaLm u BO3MOXHO-
CTV NPOSABMEHNSA INEKTPOCTATUYECKOW MHAYKLMN B CMEXHOM npocTpaHcTBe. Ecnn 3a3eMneHHbIi YenoBeK U NpOBOHUK
KOCHYTCSl NOBEPXHOCTU, MOXeT MPOABUTLCH PUCK BO3HWKHOBEHWA CKOMb3SLLEro KNCTEBOro (MCKpoBOro) paspsiga. Takoi
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paspsig He ToNbko 06nafaeT BbICOKOW 3axuratoLeli CnoCoGHOCTbIO, HO MOXET BbI3BaTb U TAXE bl 3/1eKTpocTaTU4Yecknin
WoK. KoHTeliHepbl N3 N30/IMPYIOLLMX MaTepranoB MOryT Takke okasaTbCs 3apshKeHHbIMWU npu 06paboTke C BHeLUHel cTo-
POHbI. MPU NPOTUPKE, NPU MexaHW4ecknx NPon3BOACTBEHHbIX onepayusx, npu obpaboTke cTpyeil cyxoro napa u T. n. Mpu
obpalleHun ¢ TakuM 3apsKeHHbIM KOHTEiHEPOM MOXeT NPOSABAATLCA PUCK BO3HUKHOBEHUA 3aXWUTaHs.

B.3.5 MNpuMeHeHne BkNaablwel npy o6paweHnn ¢ Cbinyuynmu matepuanamu

Mpn HekoTOpbIX Onepauunsax, 0cob6eHHO Npu obpalleHnun ¢ Cyxumu nopolwkamu B 604oHkax u 6apabaHax, ygo6HO
MCMnonb30BaTh BHYTPEHHME BKAAAbILLMW, HANPUMEpP, NON3TUIEHOBbIE NakeTbl, YTO6bI NPefoTBPaTUTL NonajaHue 3arpsis-
HeHWiA. Bknabllin 13 N30MPYIOLLMX MaTepuanoB MOTyT CTaHOBUTLCA 3apshkeHHbIMW Mpu 3arpysxe W Bbirpyske. Pasge-
NleHve 3apsiioB NPOUCXOAWT, KOrAaa BKIaAblll N3BEKAT U3 eMKOCTUW. [py 3TOM MOTyT BO3HMKATb 3axuratolive paspsijpl.
OpHaKo, UCKPbI C HEHaAnexalwmm o6pa3oM 3a3eMIeHHOr0 NepcoHana HaMHoro 6osiee onacHsbl.

B HekoTOpbIX NpoLieccax, Hanpumep, Npy 3anosIHEHWN KOHTellHepa 3apsXXeHHbIM CbiNy4YUM NPOAYKTOM C BbICOKAM
yfeNbHbIM COMPOTUB/IEHNEM, BO3MOXHO Aaxe BO3HMKHOBEHWE Ha BKIafbllle CKOMb3SAWMUX KNCTEBbLIX (MCKPOBbLIX) pasps-
foB. Takve paspsifbl o6nafgaloT 60/bLWON 3axuraioLeli CnocCoO6HOCTLIO, & Takke MOryT Bbl3BaTb Cepbe3Hblil anekTpuye-
CKWIA LWOK, 1 NO3TOMY CriefyeT NpUHUMAaTb Mepbl N0 NpeAynpexaeHuio X BO3HUKHOBEHNUS.

[lpyroe cBOWCTBO M30UPYIOLWUX BKAAAbIWeld COCTOUT B TOM. YTO OHW U30/IMPYIOT MaTepuan B npouecce o6pale-
HUS. faxe Korga BHeLWHWI KOHTelHep NPpoBOAALLMIA U 3a3eM/IEHHbIN.

B.3.6 NckpoBble pa3psagbl npu obpalieHnn ¢ CbinyynMun matepvanamm

WckpoBble paspsiibl MOryT BO3HMKAaTb M3-3a 3apsXXeHUs 3NeKTPUYHECcKN N30MPOBaHHbIX NPOBOAALMNX YacTed 060-
pyAOBaHuA. MOAER NN CKONMEHNS CbiNy4nMX NPOAYKTOB C HU3KOW MPOBOAUMOCTbLIO. Mpy NCKPOBOM paspsife, B GO/bLUINH-
cTBe c/yyaeBs, pacxofyeTtcs chakTuyeckn BCS 3anaceHHas aneKkTpocTatuyeckas aHeprus. 3axuraroLyo cnocobHOCTb MC-
KPOBbIX Pa3psifioB MOXHO OLLEHUBATbL WM CPABHEHWEM 3HEPruu, 3anaceHHol nepef paspsiioMm U U3MEpPEHHON’ Kak ‘Acv 2
(cm. A.3.2). ¢ MMHUMAaNbHOW 3Heprueit 3axurannsa (M33) paccmaTpmMBaeMoro roptoyero npogykra (cm. C.6). unu cpasHe-
HUeM 3apsifja B eMHUYHOM UMMY/IbCe Pa3psAHOro Toka C M3BECTHbIM NpefesibHbIM NMOPOroBbIM 3HauYeHrem (cm. 6.3.9).

NMpumeyaHue — lMpu OLEHKE ONACHOCTU NCKPOBOTO paspsija C W30/MPOBAHHOMO NMPOBOAHMKA 3anaceHHyto ne-
pej paspsgom 3Heprui cnefyeTt CpaBHUBATL CO 3HAYeHNEM M33. yCTAHOBNEHHbLIM C NPUMEHEHUEM €MKOCTHO 31eKTpu-
yeckoi uenu 6e3 JONONHUTENbHON NHAYKTUBHOCTH (CcM. C.6).

B.3.7 Kuctesble pa3psagbl npu o6paljeHnn ¢ CbinyynmMun npogyKramu

KucTeBble paspsfbl MOryT BO3HMKATb C 3a3eMJ/IEHHbIX 06BEKTOB C MasibiM MOMIOXUTEIbHbIM PagnyCcoM KPUBU3HbI
NOBEPXHOCTU, Hanpumep, NOBEPXHOCTU 060PYA0BaHUA, U3MEpPUTE/bHbIX MEPHUKOB WK Npo6o0T6OPHMKOB, pabouero
VWHCTPYMEHTa, NnasblieB Yyenoseka, U T. A.. KOTOpble HaxoAATcA B 06n1acTu nepeHanpsKeHus (BbICOKOW HampsXXeHHOCTU
3/1eKTpUYeckoro nons). Takne ycnosus MoOryT co3faBaTbcsi B6/1M3M OT BbICOKO 3apsKeHHbIX NOBEPXHOCTel o6opyfoBaHus
13 M30MPYIOLMX MaTepuanos, yNakoBOYHOro martepuana, Uan BbICOKO 3apsXKEHHOro ob6bema CbiMyyero npogykra umm
aspoB3BeCH.

MpakTnyecknii onbIT, 3KCNEepUMeHTaslbHble AaHHble 1 OTCYTCTBME MHUUAEHTOB yKasbiBalT, YTO KUCTEBbIE pa3pagbl
He 3aXuraloT aspoB3BECH CblNMyUYnX NPOAYKTOB UK MbIN, €C/IN B HAX OTCYTCTBYIOT roptoune rasbl Uam napbl (cm. A.3.4).

Mpy obpalieHnn ¢ Cbiny4ynM NPOAYKTOM, COAepXalium pacTBOPUTENIM M CNOCOOHbIMU ANWTENbHOE Bpemsi obe-
cneymBaTb 06pa3oBaHne B3pbIBOOMNACHON CMecK, cnefyeT yunTbiBaTb, 4T0 M33 rm6puaHbIX CMeceil MHOTO MeHbLUe, YeMm
M33 u4ncTbix NPOAYKTOB. BO3HMKHOBEHWE 3aXWUTaHWii B3PbIBOONACHBIX Fa30BbIX CMECe OT KUCTEBbIX Pa3psifoB Heb3s
UCKOYNTL Npu obpatlerHun ¢ 60bWNMN MaccaMn UAn C U30AMPYIOLMMU ChiMyYMMU MaTepuanamu.

CnepgyeT Takxe MPUHATL BO BHUMaHWe, He 06yCN0B/IEHO NN 3HavYeHne M33 npucyTcTBMEM ropioyeli ra3oob6pasHoi
cocTaBnsolei B 60MbLIel cTeneHn, 4emMm caMum NOpoLIKOO6pPa3HbIM MaTepranoMm.

NMpumMmeyaHue — MNpUMEHeHNE U30NPYIOLLMX MATEPUASIOB C MOCTOPOHHUMU BKIOYEHUAMN (HanpuMep, pacTso-
puTenem. Xupom uau Bogoit) B NPUCYTCTBAN NbIAU MOXET MOBANSATHL HA NOTeHLMaIbHYI0 ONACHOCTb 3aXUraHus.

B.3.8 KopoHHble paspagbl npu obpau,eHnmn ¢ CbinydyumMu npoaykramm

KOpoHHble pas3psafbl HabnwaalTca B MPUCYTCTBMM AOCTATOYHO CU/IbHOTO 3/1IEKTPUYECKOro Noss, Korga BbicTyna-
IOWKNIA 31eKTpoA UMeeT Mablii NONOXUTENbHbIV aycCOBCKWA pagnyc KpUBU3HbI NOBEPXHOCTW, SIBASETCA OCTPbIM, UK
nmeeT ocTpblii kpaii (M. A.3.3). 3axuratowas cnoco6HOCTb KOPOHHOTO paspsAa He JocTaTouHa A8 3aXUraHnsa roprynx
CbIMy4nX MPOAYKTOB, NOPOLIKOB W Mbinu. Mpu obpalyeHnn ¢ 6oAbWMMU MaccaMu UK C N10XO NPOBOAALLUMU CbiMyHYUMU
npogykTamu v NopoLlKaMn Hefb3st n3bexaTb KOPOHHbIX PaspsifoB, HO OHWM He CO34alT ONacHOCTW 3aXUraHus, ecnu oT-
CYTCTBYeT O4YeHb YyBCTBUTE/IbHAA B3PbIBOONACHAA cpeja, Hanpumep cpeja, oboralleHHas K1cnopohoM, BOAOPOAOM UK
APYTMM ra3oM ¢ O4eHb HU3Kon M3I3.

B.3.9 Ckonb3siwne KncTeBble (MCKPOBbIE) paspafbl Npu o6paleHnn ¢ CbinyYynMun NpogyKTamm

Ckonb3silme KMCTeBble (MCKPOBbIE) paspsfbl MOryT MPOM30ATM Ha CTEHKax KOHTeliHepa u3 U30nupyloLwero mate-
puana nnu Ha nokpbiTun obopyaosanus (cMm. A.3.5). Bbicokasi NoBEpXHOCTHasA NIOTHOCTL 3apsfoB, Tpebylowasnca 4ns
3TUX paspsfoB, MOXeT ObiTb NoslyyeHa Tam. rae BO3MOXHAa 3/1eKTpu3auyna NoTOKOM YacTul. 3TO MOXeT Npou3onTu npu
NHEBMOTPAHCNOPTE ChbiMy4YnX NPOAYKTOB MO Tpy6am M3 N30NMNPYIOLWMNX MaTeprnanos uaM No MeTananyeckum Tpybam ¢ nso-
NVPYOLWUMIN MOKPbITUAMU. BbiCOKkas NOBEPXHOCTHASA NJIOTHOCTb 3apsaA0B MOXeT 6biTb NOyyeHa Takke BCeCTBMe Npo-
CTpPaHCTBEHHOIO NnepepacnpeeneHns NOHOB, MOJTYYEHHbIX NP 06bEMHOM 3apSAXEHUN U30/IMPYIOLLETO NOPOLLKA.

Ckonb3simne KnucTesble (MCKPOBbIe) pas3psabl He MOryT BO3HMKaTb NPU 3apsXeHnn Cros cbinyyero matepvana. ans
X BO3HWKHOBEHUA TpebyeTcs Cnoii MaTepunana c BbICOKOW 3/1eKTPUYEeCKoli NPOYHOCTLIO.
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OHepruio, BbICBOOGOXAAKLLYIOCA MNPU CKOMb3ALWEM WCKPOBOM paspsfe, MOXHO OLEHUTb, npegnonaras, 4to
(6MNONAPHO) 3apshKeHHbIk NUCT nNofobeH nnacTMHaM KoHAeHcaTopa CO C/floeM AuanekTpuka Mexay Humu. Ha-
npumep. NNCT C OTHOCWUTENbHON [WN3/TeKTPUYECKOW NPOHULAEMOCTbI * = 2. NMOBEPXHOCTHON MOTHOCTbIO 3apsifioB
0 = 1x 10"3Kn'M2. TONWmHOM d = 150 MKM. 1 naowaabto A = 0,25 M2, UMeeT 3Hepruo w\

AckT2
W =/,CV 2=-T--—-= 10X
re e0 AR

CKO/b3sILLME UCKPOBbIE Pa3psifibl MOXHO WUCKIIOUUTb, €CN 418 CTEHOK 060PYA0BaHUA U A4S HAHECEeHUs MOKPbITHiA
NPUMEHSATL TO/ILKO MPOBOASILLME UM pacCeuBalolne MaTepuasbl UM Matepuasibl C NPO6UBHBLIM HaMpPsHKEHUEM MeHee

4 kB (cm. A.3.5).
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Mpunoxexne C
(cnpaBoy4HOE)

MoxapoB3pbiBOONacHble cBoicTBa BelwecTB U matepunasion

C.1 O6wume nonoxeHus

BO/bLWVHCTBO YIIeBOAOPOAOB I MHOTUX APYTVX BELLECTB, UCMOMIb3yEeMbIX B MPOMbILIIEHHOCTM, SIBAAIOTCA roploYmn-
MU. 3TV BellecTBa, B BUAe rasa. napa, kanesb XUAKOCTW WK NMOPOLLKA, B CMECSAX C BO34YXOM UM HEKOTOPLIMU APYTMMM
OKWUC/IUTENISIMU MOTYT 6bITb 3aXKEHbl PaspsgaMmy CTaTUYECKOTrO 3/IEKTPUYECTBa. TO. HACKO/IbKO JIETKO OHWU MOTYT 6bITb
3AXOKEHbI, 3aBUCUT OT MHOTMX (haKTOPOB, HEKOTOPbLIE U3 KOTOPbLIX YuTeHbl B no3uumsx ¢ C.2 go C.8.

C.2 BNusiHME KOHLUEHTPaLUM KUCNOPOAa U OKPYXaKLUX yCN0BUIA

CBoiicTBa, onpegensiowme ycnoBus 3axuraHns, 3aBnCcaT OT KOHLEHTpaLMmM Kucnopoaa, Temnepartypsl U AaBneHns
aTMocdepbl. OCHOBHbIE MOACHEHUS W 3HAYeHWUS U3NYECKUX BENNYUH, NpeacTaBieHHbix B C.3—C.8. 0THOCATCS K HOp-
MasibHbIM aTMOCEPHbIM YCNI0BUAM, T. €. K CMECAM C BO34yXOM npu gasneHun ot 0.8 6ap o 1.1 6ap u TemnepaType oT
MuHyc 20 "C no 60 'C.

[ipyrue ycnosus okpyxatoLieli cpefibl, 0CO6EHHO BbiCOKME TemnepaTypbl UM YPOBHU cofepxaHus kucnopoga 60-
neB 21 %. MOTyT UMeTb Cepbe3Hoe oTpuuaTesibHoe BO3aeiicTBre Ha 3axnraemocTb (B 0coO6eHHOCTM Ha M33).

C.3 Mpegenbl B3pbIBOONACHOCTH ra3oB M XugkocTei

[Nsi KaXA0ro BellecTBa eCTb BEPXHUI U HUXKHUIA Npesenbl pacnpocTpaHeHus naameHu, u CMecu MoryT GbiTb 3aX-
XEHbl TOMIbKO B 3TUX npegenax. [ns cMeceii yrnesoAopoaoB C BO3AYXOM 3TN 3HAYEHUS IeXaT NpuGN3nTEIbHO B Ana-
nasoHe ot 1 % go 15 % no o6bemMy. BeliecTsa C LUMPOKUM AMANa30HOM KOHLEHTpaLuUil Mexay npegenamu pacnpocrpa-
HEHUS MIaMEeHN, HanpuMep, BOAOPOA, aueTusieH, v AUCYNbMUA Yrieposa, 0CO6EHHO ONacHs.I.

BeHTUASALNSA 4acTo camblii 3P EKTUBHbIV CNOCO6 CHUXKEHNSI KOHLLEHTPALMM CMECU J,0 3HAUYEHNSI HIKE €€ HUXKHEro
npegena pacnpocTpaHeHus njaamMmeHu, YTo AeflaeT CMeCh HECMOCO6HOM K 3aXnraHuio.

C.4 NHepTusauus

VIHEepTHBIN ra3 He roproY, COAEPXUT HE3HAUMTE/TbHOE KOIMYECTBO UM COBCEM He COLEPXUT KUCNIopoaa v He nog-
fepxuBaeT ropeHne. Hanpumep, aTo a3oT, ra3oo6pa3Hble NPOAYKTbI CrOpPaHns, nap u yrnekucnslii ras. jobaeneHune Takoro
rasa K B3pbIBOONACHO CMeCH MOXeT YMEHbLUNTb KOHL,eHTpaLuio Kucaopoaa [0 Takoro HU3KOro YPOBHS, UTO 3aXuraHve He
BO3MOXHO Npw N0601 KOHLLeHTpaLun roptoyeit coctasnstoleil cmecn. Hekotopble npegenbHble 3Ha4eHUs MUHUMasIbHOTO
B3pbIBOOMACHOrO cofdepxaHusa kucnopoga (MBCK) cnepgyrowme: ans mMeTaHa npu pasbasnenun aszotom 10 % 06., gna
aTuneHa 8 % 06. n Ans Bogopoaa 3 % 06. O6bIYHO C y4eToM 3anaca 6e30macHOCTV 419 Yr/1eBOAOPOAOB NpUHUMaeTcs
MakcumasnbHas npefesibHas KOHLEeHTpaumsa kucnopoga ot 5 go 6 % o6.

3auHepTM3oBaHHas cpefia CHoBa MOXET cTaTb B3pbIBOONACHONM Npy NnonagaHuy AoNONHUTENIbHOW nopuun Bo3ayxa.
Mo3aTomy BaXHO Npu3HaTb, YTO NPV yTeuke rasa uan napa n3 emKoCcTh C 3anHepTU30BaHHON cpefoii 3axnraHne BO3MOXHO.

NFPA 69 (40]. CtaHfapT no cuctemam B3pbIBOSIPESYIPeXAEHNs, MOXET OblTb NONE3EH B YCTAHOBNEHUN KOHTPONA
1 npegynpexgeHns obpasoBaHnsa B3pPbIBOONACHbIX CPef U NONyYeHns nHpopmaumm no koaduureHtam 6e3onacHoCcTn B
3aBMcUMMOCTM 0T MBCK 1 Tuna npuMeHsiemMoii CUCTeMbl KOHTPO/IA coAepXaHusa Kucnopoaa.

MpumevyaHne 1— CHMXeHME COAEpPXaHUSA KNCNOpPOAa B BO3AyXe MPU CMELUEHUN C UHEPTHBbIM rasom npej-
CTaBnsieT NoTeHUManbHyl0 oNacHoOCTb A5 nepcoHana. OHa HacTynaeT BHe3anHo N HacTO/IbKO GbICTPO, YTO Yel0BEeK He B
COCTOSIHUMN NPeAnpUHATL Kakne-nnbo Mepbl camocnaceHus. Cpega ¢ cofgepxaHumem kucnopoga ot 12% 06. go 14% o6.
BbI3blBaeT cegywone dusnyeckme apekTbl: 3aTpygHEeHNE AblXaHUS, yBEINYEHNE YacToTbl Ny/bca, NoTeplo KoopanHa-
LMun, BOCNpUATAS 1 OCMbicInBaHusa. Cpefa c cogepxaHmem kucnopoga ot 15% 06. o 19% 06. rnoxet ocnabutb kKoopau-
HaL Mo ABUXKEHWI 1 BbI3BaTb PaHHME CUMNTOMbI KOPOHApPOTPomM603a, IerouHbIX Npobaem nav Npo6iem KpoBoo6paLLeHNs.
[omkHbl 6bITb pa3paboTaHbl ¥ COrnacoBaHbl HaLMOHaIbHble UHCTPYKUUW W/MNn npasuia, kacawwmecs onpefesneHHbIX
oTpacnieil NPOMbILINEHHOCTN NN MPON3BOACTBA.

Yrnekvcnblii ras. kak U3BeCTHO, UHOTAA B NPOLLECCE TOPEHUSI CTAHOBUTCS UCTOYHWUKOM KUCN10poAa. STO BAXHO yYecTb
npu NPUMEHEHUN YINIEKUCOro rasa Ans UHepTu3auun cpefbl.

C.5 TemnepaTypa BCMbILIKK

OG6bIYHO HEBO3MOXHO 3aXeub NapoBO3AYLUHYI CMeCb Haj 3epKasioM XUAKOCTU Npu Temnepatype, Kotopasi Huxe
ee TemMnepaTypbl BCMbIWKA. UTO6bI NCKOUNTL 3aXUraHue, OLHAKO, XKeNnaTeslbHO NoAAepKMBaTb TEMNEPATYPY XUAKOCTY,
no kpaitHeit Mepe Ha 5 'C HUXe ee TemMnepaTypbl BCAbILKU U. 4N CMeceil, cofepx)aLinx XUAKOCTM C LUMPOKUM g1anaso-
HOM /IETYYECTH (3HAUEHNII TEMNEpaTYpbl BCMbILIKK), 3TA pas3HuLa AOKHA 6bITh yBenuueHa 4o 11 'C.

MpumevyaHne — [Ana o6cyxaeHnsa koapduuneHToB 6€30NacHOCTM MO TemMnepaType BCMbILWKN B 3aBUCUMOCTH
OT NOJIOXEHUSA Bbllle YPOBHA MOps. cM. BputtoHa n Cmuta (Britton and Smith. 2012).
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CnepyeT 0OTMETUTb, YTO Pachbl/IEHHbIE FOPIOYME XUAKOCTU M a3p030/M MOTYT 3aropaTthCsi Npu TeMnepaTypax 3Hauu-
TENbHO HUXEe UX TemnepaTypbl BCMbIWKX (HanpuMep, B ropesike npy npMMeHeHUn masyTa B kayecTse TOMMBA).

C.6 MUHMUManbHas aHeprua 3axuraHusa

Foptouve rasbl, Napbl U Mbilb 4acTo KNacCUUUMPYIOTCS MO 3HAYEHUSIM UX MUHUMANbHOW 3HEeprum 3axuraHus
(M33/M1E). 3Tn 3HaYeHns 06bIYHO OTHOCATCA K Hanbosiee Nerko 3axurarLeincs cMecu roproyero BelwecTsa ¢ BO34yXOM
1 NosyYyeHbl C NPUMEHEHNEM WUCKPOBbIX paspsfoB B eMKOCTHON uenu. OHK cnyxaT nonesHoit uHdopmaymeii kK Tomy, Ha-
CKO/IbKO IErKO BELLECTBO MOXET ObiTb 3aXOKEHO 3aneKkTpocTaTuyeckMMmun paspsagamu. 4ns 60MblUMHCTBA ra3oB M NapoB
3HavyeHna M3O3 nexart B AnanasoHe mexay 0.1 mIx n 0.3 M. a ANS Nblnai Mexay 3HadeHnsaMn meHee 1 mIx n 6onee
10 Ox.

Cnoco6HOCTb UCKPOBBLIX PaspsafoB 3axuratb roplouylo cpefy U3MeHsieTCsi B 3aBMCMMOCTU OT cocTaBa 3/1eKTpu-
YeckMx Lenei ¢ cocpefoTOYEHHbIMU MapamMeTpaMu, cofepXalynx pasfinyHble VWHAYKTUBHOCTW, CONPOTUB/IEHUS U TUMbI
€MKOCTW KOHAEeHCaTopoB. Mpu HEKOTOpbIX 06CTOATENbCTBAX 3aXUraHWUsi MOTyT NPOU3OWTU MPU 3HAYEHUAX IHEepruu, 3a-
naceHHoi nepeg paspsagom, 6onee HU3KUX, YeM 3HaYeHNs MO3. NoNyYeHHble C NPYMEHEHNEM EMKOCTHbIX 3/1IEKTPUYECKNX
ueneii. 4N oLeHKM 3axuraioLLeil Cnoco6HOCTN paspsfoB CTaTUYECKOro a/ieKTpuyecTBa NPUMEHSIOT 3HaveHns M33. ycTa-
HOBJIEHHbIE C MPVMMEHEHNEM €MKOCTHbIX 3/IeKTpUYeckux Leneii 6e3 AONONHUTENbHON MHAYKTUBHOCTM WM COMPOTMBIe-
HUs. MeTogbl onpegenenns M33 razoobpasHbix cmeceli onucaHbl B ASTM E 582 «CTaHAapTHbIA MeTog ucnbiTaHuii gns
onpegeneHnss MMHUMasbHOW 3HEPrun BOCNIaMEHEHNSA 1 30Hbl OXNIaXAEHNSA B ra30BbIX CMECSX», & A/18 Mbl1IEBO3AYLIHbIX
cmeceli B IEC 61241-2-3 «CTaHAapTHbIA MeTOA UCMbITAHUSA 4N1A ONpeAeneHns MUHUMaIbHOW aHeprun BocniaMeHeHus
o6naka nbinn B Bo3gyxe» n ASTM E 2019-03 «CTaHfapTHbI MeTog UcnbiTaHUa A5 onpeAesieHUns MUHUMAasbHOM
3Hepruun BocniameHeHns obnaka nblin B BO3JyXe».

MpumevaHne 1— ASTM E 582 obecneunsaeT BOCNPOM3BOANUMOCTb +10%.

MpumeyaHune 2— Ocobble TPYAHOCTU GbIBAIOT BbI3BaHbl KOHAEHCALME NapoB, KOTOpble B XUAKOI dase sB-
NATCSA NPOBOAALNMM.

MeTaH umeeT Hambonbwyio M33 (MIE) n3 Bcex yrnesogopogoB (0.28 mAx). 3Ttuned (0,082 mOx) STuneH
(0,082 M) ncnonb3yeTcs B UCNbITAHWAX, KaK OTIMYAOLNIACA OT ra3oB napaddMHOBOro psjaa, TakMx kak nponaH. Bogopos
MNCNONb3yeTCs B UCMbITAHUSX, Kak OT/iMyalowmiics ot atuneHa. Y 6eHsona (0,20 mx) onpefeneHo HanMeHblLlee 3Have-
Hue M33. no cpaBHeHuto ¢ M33 no6oro yrnesoAopoaa, He coAepxallero ABOWHbIX, TPOWHbLIX MW KOMbLEBbLIX CBA3EA.
lMonesHo 3anOMHUTb, kak nokasaHo B Tabnnue C.1. HECKO/IbKO MHTEPBasioB 3HaYeHnin M33.

Ta6nuya C.1 — NHTepBanbl TUNNYHbIX 3HaYeHUn M33

HavMeHOBaHME HanmeHbLuve Hav6onblumve
r— 3HaYeHUs 0 3Ha4eHVs B Mpyimepb!
VHTEpBaU1E VHTEpBAVIE

Bbicokme M33 > 10 max — AMMMak, auxnopmeTaH, TPUX10po3TUIEH

MoBblWeHHbIe M33 >0.28 max 10 max Bopgopopa cogepxalias opraHuka

O6biuHbIE M33 0,20 Max 0.28 MaX ApO\I}/IaTM‘-IECKI/Iev n anudatmyeckne yrnesogopoabl 6e3
[ABOIHbIX CBA3EW

Huskie M3 0.08 Max $0.20 MK 3TEHL:I. 6yTaaueH, uMknonponaH, auetanbaerns, AnaTu-
NOoBbI adhup, CTUpPON

OueHb HuskMe M33 _ < 0.08 M Bogopoa, 3TWHbBL. apcuH, Xopcunadbl, Aucynbdug

yrnepoga, okCug atuseHa, cCMecu Tonsime € KMCsiopogom

ECTb TO/IbKO HECKO/IbKO AaHHbIX N3MepeHuii M33 Ans XUAKOCTHbIX aapo3oneit (Hanpumep. 7 MAx Ans asposonei
opraHuyeckux pactsopuTeneii ¢ Temnepartypoii Bcnbliwky oT 38 *C go 150 *C B cnokoiiHOM cocTostHuu, 1 > 150 MOx B
TYpOYNEeHTHbIX YCOBUAX). DTN 3HAYEHUA Bbille Yem M3 3KBMBA/IEHTHbIX CMeceil nap/Bo3ayX. Tak Kak npu 3axuraHum
ANCNepCHbIX cucTem TpebytoTcs elle 3aTpaTbl Ha TENNOTY Napoobpa3oBaHus.

B 1960-x 1 1970-X rr. B3pbIBOONACHbIE NAPOBO3/YLLIHbIE CMECU Knaccudunumnposannuch no 3HaueHnsam 6e3onacHoro
3KCMeprMeHTanbHOro MakcumansHoro 3asopa (6OM3 unn MESG). Takoii nogxog, korga 3HavyeHuss BOM3 conocTaBns-
NINCb C ONACHOCTbIO 3aXUraHus, NpuBes K 06pa3oBaHNio Tpex OTAE/NbHbIX 3HaUNTe/IbHO pasfensaoWwmxca rpynn gaHHbix. B
EN 50014 B 1978 r. 3t Tpu nogdynnsl Hassann HA. MB u IC.

Mocnepgyowan npoeepka VMMeBLUMXCA 3HauYeHnii BOM3 npusena K BbIBOAY, YTO MHOTUE U3 HUX OKasaauncb CAMULL-
KOM 3aBbllleHHbIMN. Kak cneAcTBue, MHOTMe Xuakoctu noarpynnel WA (aTaHon, nponaHosn, 6yTaHos, rekcaHos, renTaHosl.
1,2-aTaHfmon. aTuN6eH30/, 3TUNOBbLIN 3thnp 3-0KkCOOYTaHOBOM KMCNOTbI) 6bINN NepemelyeHbl B noarpynny MB. B 1981 .
3TV XMAKOCTU Obl/IM, MOBTOPHO KNaccuuumnpoBaHbl, Kak oTHocawwmeca K noarpynne VAjIIB. uto6bl ykasatb, 4TO. XOTS
3HaveHnsa nx bOM3 cooTBeTcTBOBaNM Nogrpynne VB. Ho Tpe6oBaHMsA 6€30MacHOCTU AN HUX OCTAIUCh TakUMU Xe. Kak
ANs xuakocTelt noarpynnsl VA,
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B 2003 r. 3TV XUAKOCTW BHOBb 6GblM KnaccuuumpoBaHbl Kak OTHocsLWMecs k nogrpynne VIB. HO conocTaBumbie ¢
Xugkoctamu noarpynnel VA, OgHako, NOCKONbKY 3TO pelleHne He npefcTaBnsnocb 6eccnopHbIM, 6bl/10 BHECEHO MHOMO
npeAnoXeHuid, YTo6bl paspewwnTb 3Ty npo6aemy (Hanpumep, cmelieHne rpaHuubl BAM3 (MESG) ¢ 0.90 MM Ha 0.88 MM
COOTBETCTBYET CMelleHuno 3HaveHnin M33 (MIE) ¢ 0.20 mx Ha 0.18 m[x). Mockonbky 3HayeHna M33 n BOM3 moryT
6bITb ONpefeneHbl TONbKO C OTHOCUTE/IbHO 3HAYNTE/IbHOW NOrPeLHOCTbI0, HA OAHO U3 3TUX NPeASIOXEHWN He sBNseTcs
[elcTBUTeNbHO yA0BNEeTBOPUTE bHLIM. M03TOMY BCe XWAKOCTU, paHee knaccuduuympoBaHHbie kak HAMB (cm. Bbilwe),
6b1/1M NPOCTO BK/OYEHbI B NOArPYNny B3pbiBOONacHocTn VA,

B ta6bnuue C.2 npeacTaBfieHbl 3HAUYEHUS MUHUMabHON aHeprun 3axuranmsa (M33) n MMHUManbHOro 3apsaja 3a-
Xuranusi (M33) cmeceli oNTMManbHOro cocTtaBa B YC/IOBUSIX 3axuranusi npu 25 "C 1 npu HopManbHOM aTMOC(epPHOM
AaBneHun, npeactaBnerHble B TR BS 2153. 2009 [2]. Oco6eHHO oTMeyaeTcs, YTO YTOYHEHHOoe 3HayeHne M33 meTaHona
npusHaHo pasHbiM 0,20 MX. TOorga Kak paHee ero cumtanu pasHbiM 0.14 mx. HekoTopble 3HaYeHUs1 ObIAN BKIOYEHbI U3
NFPA 77 (2004). 3Tn 3Ha4YeHNst OTMeYeHbl 3HAYKOM ak

Ta6nuuya C.2 — MUHUMANbHAas 3HEPrUs 3aXUraHUs U MUHUMaSTbHBIA 3apsif 3aXuraHus

BelLecTBo M33 M33 OnTyMyM 3axKkUraHns [pynna B3pbIBOONACHOCTU
M) [HKA] (06.-%| no IEC 60079-20-1
AueTanbgerng, 0.38 — — MA
ALEeTOoyKCYCHbI achmp 0.46 120 5.2 HA
AueToH 0.55 127 6.5 MA
AKponeunH3) 0.13 — — 1B
AKpuUnoHUTPUN 0.16 — 9.0 IIB
Annunxnopuna3) 0.77 — — HA
AmMMUak 14 1500 20 MNA
BeHson 0,20 45 4.7 A
1.3-bytaaneH 0.13 — 5.2 11B
ByTtaH 0.25 60 4.7 VA
2-byTaHoH 0.27 — 5.3 1B
2-2-bytunxnopug3) 1.24 — — A
Oucynbsdug yrnepoga 0.009 — 7.8 HC
LinknorekcaH 0,22 — 3.8 HA
LinknonponaH 0.17 — 6.3 VB
1,2-AinxnopaTaH 1.0 — 10.5 NA
AunxnopmeTaH 9 300 880000 18 HA
AnaTnnosblii achmp 0.19 40 5.1 VB
LunaTtunoselii achup B kncnopoaedl 0.0012 — — b
2,2-inmeTunbyTtaH 0.25 70 3.4 VA
OTaH 0,25 70 6.5 MNA
ST1aHon 0,28 60 6.4 B
Otunex 0.082 32 8.0 B
3TuneH B kucnopoge3l 0.0009 — — b>
OTuH (AueTunen) 0.019 — 7.7 HC
3TUH B kKucnopoae3) 0.0002 — — b>
Ookeug aTuneHa 0.061 — 10.8 B
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OkoHuyaHune Tabnuupl C.2

BeluecTeo M33 M33 OnTUMYM 3aXuraHus pynna B3pbIBOONACHOCTN
(M) (K] [06.-%] no IEC 60079-20-1

lentaH 0.24 60 3.4 VA
lekcaH 0.24 60 3.8 MA
Bopgopog 0.016 12 22 lIC
Bopopog B kucnopoge3l 0.0012 — — b)
MeTtaH 0.28 70 8.5 VA
MeTtaHon 0.20 50 14.7 MNA
2-MeTunbyTaH 0.21 63 3.8 HA
MeTununknorekcaH 0.27 70 3.5 MA
MeHTaH 0.28 63 3.3 HA
umnc-2- NeHTeH 0.18 — 4.4 HB
TpaHc-2- NeHTeH 0.18 — 4.4 VB
MponaH 0.25 70 5.2 HA
MponaH B KMcnopope3* 0.0021 — — b)
1-MponuH (MeTunaueTuieH) 0.11 — 6.5 HB
Okcug nponuneHa 0.13 — 7.5 HB
(1,2-anokcunponaH)

TeTpadiyopoaTeH 4.1 — — VA
Tetparngpo-2H-nupaH 0.22 60 4.7 MA
Tonyon3* 0,24 — — VA
1,1,1-TpuxnopataH 4 800 700000 12 MA
TpuxnopaTunex 510 150000 26 VA
TpuxnopcunaH3* 0.017 — — HC
Kcunen3* 0,20 — — A

a>3 NFPA77. 2007.

s>CornacHo IEC 60079-20-1, meTof UsMepeHus 3HavyeHnit BOM3 (MESG). Ha KOTOPOM OCHOBbIBAETCSA Knaccu-
dukaumsa rpynn B3pbIBOONACHOCTH, PacnpoCTPaHAETCA TO/IbKO Ha CMeCy ra3oB U NapoB C BO3AYXOM.

C.7 F'optoune nbinu

Bce TBepAapble roprouve mMatepuansl, BKIOYas METan/bl, CNOCOGHbLI CO34aBaTb B3PbIBOOMACHYO cpedy, Koraa ux
TOHKO AMCMEPrMpoBaHHblie YacTulbl 06pasytoT B Bo3gyxe o61aka nbiin. ONacHOCTb B3pbiBa Mblav MOXET NPOSIBASATLCS,
Korga pasmep yactuy meHee 0.5 MM U KOHLEHTPaLMA NblIW B Npejenax CnocoGHOCTM NAAMEHN K pacnpocTpaHeHuio. Ans
60/IbLIMHCTBA OPraHMYecknX Mbinai ux 3HauYeHWsi Nexar NpPMeAN3NTeNLHO B AnanasoHe oT 20 /M3 4,0 HECKONbKUX Kr/M3.
OnacHOCTb B3pblBa (YYBCTBUTENBLHOCTL K 3AXUTraHWUIO 1 CUa B3pbiBa) A1 ONPELENEHHOTO BELLECTBA 3aBUCUT OT pasMepa
YacThL U MHOTUX ApYruX hakTopoB. OnacHoOCTb Hanbonee BbiCOKa Npu 06paLLeHN C 04EHb TOHKOI MbIMbIO.

MpumeyaHne — M3I3 BeleCTB B C/I0€ UHOT4A HUXE, YEM B COCTOSIHUM MbINIEBO3AYLIHbLIX CMecell. Mo3aTomy
PUCK 3aKUraHns paspsfamMun cTaTuyecKkoro a/1eKTpuyecTsa ANCNePCHbIX CUCTEM B C/I0€ UV B OCEBLUEM COCTOSAHUN BbllLE,
4YeM PUCK 3aXUTaHUsA MblIeBO3AYLWHbIX CMEceil.
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C.8 buotonnuea

Brotonnuso — nw6oe TONAMBO, NOSy4YeHHOe M3 GuocucTeMbl. Ha3BaHUS UX COOTBETCTBYIOT GMOKOMMOHEHTaM
(E = 9taHon. M = MeTtaHon. B = bnoausenbHoe TONINBO) M COAEPXKAHMIO X (hPaKLUNii B TONIMBE B 06 bEMHbIX NPOLEHTaX.

CerogHs yxe cyuiectsyet 61MoaunsenbHoe TONMBO, NOJlyYeHHOe M3 HaTypasbHblX Macen n 6Mo6eH3nHa, cocTosLle-
ro U3 aTaHona, BblJeNeHHOro 3 nepebpoamsLiein 6uomaccol. BUOTONNBO, OHAKO, 3TO HE NPOCTO 3TAHOM06EH3NHOBbIE
cMecn uan macna, nonyvyaemMblie NMPOMbILWIEHHbIM CNOCO60M, HO U ApYyrhe CMecu, NepcrnekTUBHLIMU ANS NMPUMEHEHUs B
6yayuiem. MockonbKy TPYAHO 0606WMTb TO. UTO NOSIBUTCS B GyAyLleM, HacTOsALWME NOSIOXEHNA OTHOCATCA TOMbLKO K 61O-
3TaHO0/1/6eH31HOBbLIM CMECSIM.

a) Ecnn ataHon pgo6asneH k 6eH3nHy, To noTpebyeTcs COBEpPLUIEHCTBOBAHME CUCTEMbI YNCTKU. DTO MOXET Takke
NpMBECTN K yBE/TMYEHUIO COAEPXaHUA BOAbl TBEPAbLIX YACTULL, a U TO U [pyroe cnoco6CTBYET 3/1eKTPU3YEMOCTH TONINBA.

b) Uem 6onblue cogepxaHune ataHona B 6eH3nHe, TeM Bbille MPOBOAUMMOCTb U MeHbLUe 3/1eKTPU3yemMoCTb.

c) Kak cnepctene 1w 2 anekTpusyemocTb 6MoTonmBa 06bI4HO yBeNUYMBAETCA B cefyloleii nocnegoBartesibHoO-
ctn: E100 < EFO < EO < ES.

d) Tonnmuea ot E50 o E100 moryT co3gaTtb B3pblBOOMACHYH CMeCb, OCOOEHHO B MOYTK NycTOM pe3epByape. Mo
3TOW MPUYMHE NINHUN HaNO/IHEHNS TPaHCMOPTHbIX CPEACTB, BO3MOXHO, NOHAA0OUTCA OCHACTUTb OrHenperpaguTesnsiMH.
S PeKTUBHBIA CANLLKOM TOHKWIA OrHenperpaguTenb MOXeT, OfHaKo, Bbl3BaTb Apyre Nnpobnemsl, Hanpumep, 610knpoBa-
Hue dmnbTpa.
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Mpunoxexne D
(cnpaBoy4HOE)

Knaccugukaumsa onacHblX 30H

D.1 KoHuenuus knaccugukaymm

CTeneHb pucka (To eCTb BEPOSITHOCTb PUCKA) BO3HWKHOBEHUS MoOXapa WM B3pblBa M3-3a paspsga CTaTuyeckoro
3/1eKTpUYECTBa He TOJIbKO OT BEPOATHOCTU, C KOTOPOI 3apskeHne nNpuBefeT K BO3HUKHOBEHWUIO UCKPOBOTO paspsija, crno-
COGHOro 3axeyb B3PbIBOONACHY CPeay, HO U OT BEPOSITHOCTH 06pa3oBaHuUs Takoi cpefbl. Mepbl N0 OrpaHNYEHUIo 3nek-
TPOCTATUYECKOTO 3apsiKeHNs Heo6Xo04UMbI TaM. rae YacTo obpasyeTcs B3pbiBOONacHas cpeja, Ho OHU He TPeByTCs Tam.
rae Takas cpefia BO3HMKaeT He 4acTo. Heo6X0AMMOCTb 3alUUThl OT OMACHbIX MPOSB/IEHUI CTATUYECKOrO 3M1EeKTPUYECcTBa
3aBWCUT OT BEPOATHOCTU 06pa3oBaHNs B3pbIBOOMACHOI cpefbl. KoHuenuusa knaccuukaLmm cCoCToUT B TOM, YTO 06bEKT
3alMTbl Pa3fensieTcs Ha 30Hbl, COOTBETCTBYIOLME BEPOSITHOCTN 06pa30BaHNs B3pbIBOONACHON Cpefpbl.

D.2 Knaccudukauyus

CornacHo IEC 60079-10-1 n IEC 60079-10-2 ycTaHOB/1E€HbI CNiefytowme 30Hbl ONacHoCTU.

a) 3oHa knacca 0: MecTo, B KOTOPOM B3pblBOONACHAA CMECh C BO3/yXOM rOploYero rasa, napa wiu TymaHa npucyT-
CTBYET AW NOCTOSAHHO, WU ANINTENBHO, UIN YacTo.

b) 30Ha knacca 1: mecTo, B KOTOPOM 06pasoBaHMe B3PbIBOONACHOW CMecK C BO3[yXOM roproyero rasa, napa uam
TymaHa, BeposTHO, 6yeT nHorga npomcxoAnTb B NpoLiecce NpoBeAeHns HopMasibHOM onepauun.

c) 30Ha knacca 2: MecTo, B KOTOPOM 06pasoBaHNe B3PbIBOONACHON CMECH C BO3AYXOM rOployero rasa, napa wiv
TymaHa Bpsif, /i1 NPOn30i4eT Npu HOpMasibHOW onepauun, Ho. eCnin 3T0 AeliCTBUTENIbHO NPOM30AAET, TO TOIbKO Ha KOpPOT-
Koe Bpems.

d) 3oHa knacca 20: MecTo, B KOTOPOM B3pblBOONACHAA CMECH rOpPOYeii Mblin C BO3AYyXOM NPUCYTCTBYET NMOCTOSHHO,
UNN B TeYeHNe ANNTENbHOrO BPEMEHU, NN HACTO, HO B TeYeHne KOPOTKMX NPOMEXYTKOB BpeMeHu.

NMpumMeyaHue — B 3Ty 30HY HE BK/IOHAIOTCS MECTA, T4e NPUCYTCTBYHOT OT/IOKEHUS UM 06bEMBI MbIAKW, HO MblNe-
BO3/yLUHAs CMECb He MPUCYTCTBYET NOCTOAHHO, NN B TeYeHUe ANNTe IbHbIX Nepno0B BPpeMeHU, Uan 4acTo.

e) 3oHa knacca 21: mMecTo, B KOTOPOM 06pa3oBaHNe B3PbIBOOMNACHOW CMECU roptoYell Mbifv C BO34YXOM, BEPOSITHO,
6yAeT MHOrAa NPOVCXOAUThL NPU HOPMasILHOI onepaLui.

f) 3oHa knacca 22: MecTo, B KOTOPOM 06pa3oBaHve B3pbIBOONACHOR CMECU ropioYeil Nbian ¢ BO3LYXOM BPsig v Npo-
M30/4eT NPU HOPMAasILHOI Onepayumn, Ho. ec/in 3T0 A4eNCTBUTEILHO MPOU3OIAET, TO TO/ILKO HA KOPOTKOE BPEMSi.

D.3 Fpynnbl B3pbIBOONACHOCTH

D.3.1 O6wWwune nonoxeHns

CornacHo IEC 60079-0 ycTaHOB/eHbl creaylole rpynnbl B3pbIBOONACHOCTU 060pyA0BaHUA 415 ra3os, Napos U
nbinei.

D.3.2 I'pynna |

O6opyaoBaHve rpynnbl | npegHasHauyeHo 418 NPUMEHEHUS B WaxTax, ONacHbIX N0 PyAHUYHOMY rasy.

MpumeyaHne — Tunbl 3aWKUTLI 060PYLOBAHUSA TPYNMbI 1 NpefynpexfatoT 3axuraHnsi pygHUYHOTO rasa u ka-
MEHHOYTO/ILHON MbIIW N BKIOYAIOT YCUITEHHYIO 3aWnNTy 060pyA0BaHUS, MPUMEHSIEMOTO MOJ 3eMJIeil.

O6opyaoBaHve, npegHasHavyeHHoe A4NS WaxT, B aTMocdepe KOTopbiX MOMUMO PYAHWYHOTO rasa BO3MOXHO Cylle-
CTBEHHOE COepXaHue ApYrux roproymnx rasos, OT/IMHAOLWNXCSA OT MeTaHa, JO0/HKHO OblTb CKOHCTPYWPOBAHO U UCMbLITAHO
B COOTBETCTBMM C TpebGoBaHMsMU Kk 060pyAOBaHMIO rpynnbl | a Takke K o6opygoBaHuto rpynnel Il. 3To obopyaoBaHue
[O0/MKHO MMETb COOTBETCTBYHOLLYHO MapkupoBky (Hanpumep. «Ex d UIIB T3» unu «Ex d I/11 (NH3)»).

D.3.3 'pynna |l

O6opyaoBaHve rpynnbl |l npegHasHayeHo 415 NPUMEHEHNS B MecTax, OfnacHbIX Mo B3PbIBOONACHBIM rasam uam
napam, oT/iHaloWnmMcs OT PyAHUYHOTO rasa 1 cpef, onpeaensomnx onacHoCcTb Cpef B lwaxTax 1 pygHuKax.

O6GopygoBaHue rpynnbl || nogpasgensieTcs B COOTBETCTBUM C NPUPOAOI B3PbIBOOMACHbIX ra30B M Napos, K npume-
HEHWIO B CPeJie KOTOPbIX OHO MpejHasHavaeTcs.

B rpynny Il BxogaT noarpynnol

VA MpeacTaBuTesnbHbI ra3 NponaH v napbl rekcaHa.

VIB: MpepacTtaBuTesnbHbl ra3 3TUEH U Napbl AM3TUN0BOrO adupa.

HC: MpepacTaBuTenbHbl ra3 BOAOPOS U Napbl Ancynbduga yrnepoja.

MpumevyaHune 1— PasgeneHve Ha Takue NOArpynmnbl OCHOBAHO Ha fJaHHbIX MO MakCMMaslbHOMY 3KCNepuMeH-
TanbHoMy 6e3onacHomy 3a3opy (B3M3 unn MESG) nam no oTHoCUTeNbHOMY TOKy 3axuraHus (OT3 nam MIC) B3pbIBO-
onacHoi ra3oBoii cpefbl, 471 NPUMEHEHNSI B KOTOPO nNpeAHa3HavaeTcs o6opyfoBaHue. Cm. IEC 60079-20-1.
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MpumeuvaHne 2 — Ob6opygoBaHue, NnpomapkMpoBaHHoe no VIB. oTBevaeT u TpeboBaHNAM K 060py0BaHUI0 ANs
rpynnbl HA. CooTBeTCTBEHHO, 060pyfoBaHMe, NnpomapkupoBaHHoe no HC. oTBevyaeT n Tpe6oBaHUAM k 060pyA0BaHMI0 AN1A
rpynn HA n 11B.

D.3.4 I'pynna Il

O6opynoBaHve pynnbl |l npegHa3HayeHo A8 UCNOMb30BaHUSi B MecTax CO cpefoli, B3pbIBOOMACHOW N0 Mblau,
KPOMe WWaxT, OnacHbIX eLe 1 no pygHUYHOMY rasy.

O6opynoBaHve rpynnbl Il nogpasgensieTcss B COOTBETCTBUMU C NPUPOAON cpeabl, B3pbiBOONACHOW NO MNblau, ANns
KOTOpOVi OHO NpejHa3Ha4YeHo.

B rpynny Il BxogAT nogrpynnel:

II1A: roptoune B3Becu (Hanpumep, gIoK).

11IB: HenpoBogALMe NbiAn (HanpumMmep, NOPOLLKOBbIE KPackm).

IIIC: npoBoAsLMe NbiIM (HaNnpMMep, MeTaIMYeCcKnii MOPOLLOK).

NMpumeuaHne — O6opygosaHue, npoMapkupoaHHoe no IIB, oTBeyaeT 1 TpeboBaHMsAM Kk 060pyA0BaHNIO ANA
rpynnbl IIIA. CooTBeTCTBEHHO, 060pyAoBaHne, npomapknposaHHoe no NIC. oTBevyaeT u TpeboBaHMAM K 060pYyA0BaAHUIO
ana rpynn A v HIB.
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Mpunoxexne E
(cnpaBoy4HOE)

Knaccundmnkauna ypoBHei 3awmTbl o60pyaoBaHns

B cooTBeTcTBUMM ¢ IEC 60079-0 o6opyAoBaHue A5 B3pbIBOOMACHbLIX cpef knaccuguumpyeTcs No creaylowmm
YyPOBHSIM B3pbiBO3alnTel (YBO/ EPL):

EPL Ma

O6opyAoBaHue ANt NPUMEHEHUS B LUAXTax, ONACHbIX MO HAZIMUYNIO PYAHUYHOTO rasa, C «04eHb BbICOKMM» YPOBHEM
3awWwuThl. Takoe 060pyaoBaHne He CNOCOBHO CTaTb NCTOYHUKOM 3aXMraHWs Npu HoOpMasbHONM onepaLumn, BO BpeMs oxuga-
eMbIx c60€eB UM BO BpeMs pefknx cboes, faxe nocne Toro, kak 0CTaBasnochb NOA Hanps>xeHnem npu B3pbiBe rasa.

EPL Mb

O6opyAoBaHue AN NPUMEHEHUS B LAXTax, ONacHbIX N0 HA/IMUYMNIO PYLHUYHOTO rasa, C «BbICOKMM» YPOBHEM 3alljyn-
Tbl, He CNOCO6HOEe cTaTb UCTOYHUKOM 3aXUraHus Npu HOpMasbHOl onepauumn, BO BpeMs oxuaaeMbix C60eB Uav Bo Bpems
pefknx c60eB, a Takke nocse Toro, kak NnoABeprasocb BO3AeNCTBIIO B3pbiBa B 06€CTOYEHHOM COCTOSHUN.

EPLGa

O6opyAoBaHue A5 B3pbIBOONACHO ra30BO3/AYLUHON CPpefbl C «OYEHb BbICOKMM» YPOBHEM 3al4UTbl, HE CNOCOGHOE
CTaTb UCTOYHWNKOM 3aXuraHus Npu HoOpMasbHOW onepayun, BO Bpems oxugaembix c60eB nnM Bo BpeMs peakux cboes.

EPL Gb

O6opyaoBaHune AN5 B3PbIBOONACHON ra3oBO3AYyLIHOW cpefbl C «BbICOKWM» YPOBHEM 3alliuTbl, He CNOCO6HOe cTaTb
VUCTOYHWUKOM 3@XUraHusi Npu HopMasnbHOI onepauum nav Npu oxugaemsix c6osx.

EPLGc

O6opyaoBaHve AN B3PbIBOONACHON ra30BO34YLUHON Cpefbl C «paclIMPEHHbIM» YPOBHEM 3aLLUUTbl, HE CNOCOGHOEe
CTaTb UCTOYHWNKOM 3aXMraHus Npu HoOpMasbHO onepayun, 1, BO3MOXHO, CHabXeHHOe 4O0N0NHNTENbHO 3alnTol, rapaH-
TUpyloLWeld, YTO OHO He CTaHeT WCTOYHWUKOM 3aXUraHusi B C/lydae BO3HWKHOBEHWS MEPUOANYECKUX OXMAAEMbIX 0TKa30B
(HanpuMep, NpuU NOBPEXAEHUN Nammbl).

EPL Da

O6opyaoBaHue 419 B3pbIBOONACHOI NblJIEBO3AYLIHON Cpefbl C «0YeHb BbICOKMM» YPOBHEM 3aLLUTbl, HE CNOCO6HOe
CTaTb UCTOYHWMKOM 3aXKMraHus Npu HOpMasibHOI onepauun, BO BPeMs oxuaaemMbix c60eB Un BO BpeMsl pefkux c6oes.

EPL Db

O6opyAoBaHue AN B3PbIBOONACHO NbINeBO3AYLLHONM Cpefbl C «BbICOKMM» YPOBHEM 3alUuTbl, He cnoco6Hoe cTaTb
VUCTOYHWKOM 3@XUraHusi Npu HopMasnbHO onepauun UaM Npu oxmaaeMbix c6osx.

EPL Dc

O6opyaoBaHue 4719 B3pbIBOONACHON Nbl1EBO3AYLWHOV Cpefbl C «pacllMpPeHHbIM» YPOBHEM 3alluTbl, HE CNOCO6HOe
CTaTb UCTOYHMKOM 3aXKMraHus Npu HOpMasibHO onepayuu, 1, BO3MOXHO, CHaGXeHHOe [ON0/THUTENBHO 3aWnTol, rapaH-
TUpYIOLLEeli. YUTO OHO He CTaHEeT UCTOYHWKOM 3aXuraHus B CllyyaB BO3HUKHOBEHUSI NEPUOANYECKUX OXMAAEeMbIX O0TKa3oB
(HanpumMep, Npy NOBPEXAEHNUN NaKTbl).
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MpunoxeHne F
(cnpaBoy4HOE)

Bnok-cxema gnsa cucTteMHoOM’ OLEeHKN 3/1eKTPOCTATUKN

3TN TexHnyeckne Tpe6oBaHUA LOCTATOUHO OGLEMHbIA AOKYMEHT, U ANA TEX. KTO 3HAKOMUTCA C HUMU BNepBble, MO-
ryT NOKa3aTbCs CNOXHbLIMU U TPYAHBIMW AN NPaKTUYECKOro NPUMEHEHUs. YTo6bl 061erunts pa6oTty ¢ TT A1 HOBOTO UK
He A0CTaTOYHO KOMNETEHTHOTo Nosib3oBaTens, npegnoxeHa 6nok-cxema, NpuBeAeHHas Ha pucyHke F.1. OHa paspaboTa-
Ha, YTO06blI NOMOYb B OBIAAA€HWIN CUCTEMHOI NPOLeAYPOii OLLEHKM N0 3NeKTpoCcTaTUKe N060ro NpoaykTa unu npouecca.

Bnok-cxema pasgesnieHa Ha AiBe 4acTu: nNepBas 4acTb OTHOCUTCH K OLleHKe BCeX NPOBOAALMX WK paccenBaroLLmx
maTtepuanos, geTaneit n c60pok, TOr4a Kak BTopas KO BCEM 06bEKTAM U3 U30NMPYIOLLUX MaTepuanos. Kaxablii NyTb OLeH-
KN 06beKTa 3aKkaHuMBaeTCs AYeiKol «McnbiTaHne NpoLwen» WA ykasaHuem NyTu AasibHeilwero NpoAomikeHns OLEeHKM,
KoTopas, Kak npeAnonaraeTcs, B yTOYHEHHbIX YC/IOBUSIX OKAXETCS MOTOXUTENbHOI.

JTa 6/10K-CXeMa HanucaHa B CTUe, KOTOpPbIi o6ecneynBaeT HACTONbLKO LUMPOKY NPUMEHUMOCTb TT. HacKoNbKO
BO3MOXHO. OfjHaKo MOryT 6GbiTb CUTyaLuu, Korga 6/10k-CxeMoii 6yfeT HEBO3MOXHO BOCMO/b30BaThCS. B aTOM cnyuae,
nosnb3oBaTesnb JOMKEH HaWTW HenocpeAcTBEHHO B TexHUyeckux TpeGoBaHWsSX HacTb, OTHOCSLLYIOCA K OnpejAesieHHoi
cUTyauuu.
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PucyHok F.1 — Bnok-cxema CUCTEMHOI OLEHKM 3N1EKTPOCTATUKN
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Mpunoxexne G
(cnpaBoy4HOE)

McnbiTaHua

MpepocTaBnseTcs npeseHTauus paspabatbiBaemoit nybnukauwu: IEC 60079-32-2 «B3pbiBoONacHble cpefbl —
YacTb 32-2: dnekTpocTaTuka. OnacHble NposiBAeHns — McnbiTaHna*. MNpeAcTaBfieHHble B Heli MeToAbl UCNbITaHWsA OCHO-
BaHbl Ha CneayoLW X npuHymunax:

G.1 O6wume nonoxeHms

Pa3nnuus pesynbTaTtoB W3MepeHUi 3nekTpocTaTuyecknx CBONCTB MaTepuasioB NOPOXAATCS rMaBHbIM 06pa3om
n3-3a pasnuuus o6paslos (Hanpumep, HEOAHOPOAHOCTY MOBEPXHOCTEN, reOMeTPpMUecKuX napameTpoB U COCTOSIHUA Ma-
Tepuana). a He U3-3a HeCTabW/IbHOCTM HaMPSHXKEHUS U TOKa WIN HecoBepLlUeHCTBa hOPMbl 3/1eKTPOAA UK U3MepuTeb-
Horo npu6opa. 9T0 JO/HKHO B TOM CMbIC/E, YTO 3/1eKTpocTaTUYecKne CBOMNCTBA CUIbHO NOJ, BIMSIHUEM OYeHb HeBONbLLINX
pasnununii Tak, 4Tobbl cTaTUcTUYeckne aheKTbl Urpann BaxHyo ponb. OHM NpoucTekalT M3-3a TOro, YTO 3nekTpocTa-
TUYecKue CBOICTBA MOABEPXKEHbI CUIIbLHOMY B/IMSHUIO CNabbix BO3AENCTBUIA, Tak 4TO CTaTUCTKa Npy U3MepeHnax urpaet
BaXHYI0 pPOsib.

Kak npaBuio, TOYHOCTb W BOCMPOM3BOAMMOCTbL 3/1EKTPOCTATUYECKUX N3MEPEHWIA COCTaBAAIT NPU6GAN3NTENLHO OT
20 % Ao 30 %. 4nA TMNUYHOTO 3N1EKTPUYECKOro U3MEPEHUS 3TO MeHblue, YeM 1%, 1 TOYHOCTb HAMHOrO Bbille. Mo3aTomy
3/1eKTpocTaTMyeckne npejesbHble 3HaueHUs BKIYaloT onpefesieHHbli 3anac HajeXHOoCTH, YTo6bl KOMMEeHCMPOoBaTh MPo-
NcxXoAALLMiA cTaTucTMYeckunii pasépoc.

YTo6bl NONYyunTL CONOCTaBNMbIE pe3ynibTaTbl BO BCEM MUpe, 06pasibl 4O/DKHbI GbiTh aKKIMMAaTU3NPOBaHbl N U3Me-
PEHUA AOMKHbI 6bITb BbINO/IHEHbI NPU YCTAHOBEHHbIX 3HAYEHNAX OTHOCUTE/IbHON BNaXHOCTU U TemnepaTypbl (T1aBHbIM
o6pa3oM B TeyeHue 24 yacos, npu (23 + 2) RC 1 Nnpu OTHOCUTE/bHOW BRaxHocTh (25 + 5) %). B cTpaHax, KoTopble MoryT
NPOBOANTbL UCMbITAHUS MPW 3HAYEHMWAX BIAXHOCTN 1N TemnepaTypbl BblLLEe WU HUXE paHee YNOMSAHYTbIX 3HaYeHWi, MoryT
6bITb NpremaemMbl (Hanpumep, Temnepartypa (40 £ 2) "C n oTHocuTenbHas BNaxHocTb (90 + 5) % Ana TponuYeckux knu-
MatoB 1 (23 £ 2) “C n (15 £ 5) % 419 apKTUYECKUX KNMMaTtoB).

G.2 [ToBEPXHOCTHOE CONPOTUB/IEHNE

G.2.1 O6wue nonoxeHns

MoBepxHOCTH, UMelLNe AOCTATOYHO HU3KOE MOBEPXHOCTHOE COMPOTUB/IEHNE, HE MOTYT 3apsXaTbCs, Moka Haxo-
[AATCSA B KOHTaKTe ¢ 3eMneid. [03ToMy NOBEPXHOCTHOE CONPOTMB/IEHNE — OCHOBHOE CBOMCTBO, OTpaxatollee anekrpocra-
TUYEeCKylo 3apaxaemMocTb. MOCKOMbKY NOBEPXHOCTHbIE CONMPOTUB/EHNS 0ObIYHO YBE/TMUMBAIOTCA C YMEHbLUEHNEM OTHOCK-
TeNIbHOW BNaXHOCTU, BO BPEMSA N3MepeHUs Heob6xoAnMa Hu3Kas OTHOCUTEsIbHas BNAXHOCTb, YTO6bI BOCMPOU3BOAUIUCH
YCNOBUSA XyALLEero crydas.

G.2.2 MpuHuun

Ha noBepxHOCTU ycTaHaB/nMBaloT 4Ba NMPOBOAALLMNX 3/1€KTPoAa onpeAesieHHOV ANINHbI U Ha 3aJaHHOM paccTOSHUN
APYr OT Apyra, a 3aTeM U3MepstoT CONPOTUBAEHNE MexXy HUMW. TOCKONbKY BbICOKME CONPOTUBIIEHNSA 06bIYHO CHUXAIOT-
CA C yBE/IMYEHNEM HaNpPshKeHWs, NpukKnajbiBaemMoe Npu 3MepeHun HanpshkeHne JO/HKHO ObiTb YBEIMYEHO, Mo KpaiiHei
Mepe, Ao 500 B. a npy n3MepeHUN o4YeHb BbICOKMX CONPOTUBNEHMI nNpeanoyTuTensHo o 1 000 B.

G.2.3 Annapartypa

i3mepuTenbHoe ycTpoiicTBo, cooTBeTcTBYOWEee IEC 60079-0. cOCTOUT M3 ABYX NapasiefibHblX 3/1eKTPOA0B C pas-
Mepamu. ykasaHHbIMU Ha pucyHke G.1. 3To MOryT 6bITb 3/1€KTPOAbI, HAHECEHHbIE CepebpsiHOl Kpackoli yepes noaxoas-
Wwunii TpadapeT, UM 3NeKTpPoAbl B BUAE MOJ0C U3 MATKoi NnpoBoasLleli pe3uHbl, 3akpensieHHoN Ha MeTananyeckux nnat-
Kax. Wau 3M1eKTpoAbl U3 Mos0C NPOBOAALLEro NneHonnacTa Ha obecneynsatoLLMx KapkacHOCTb N1aHkax U3 N30nALMOHHOro
maTepuana.
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rMomapb! B MAIMMETPAX

PucyHok G.1 — VcnbiTyemblit 06pasel, C yCTaHOB/IEHHbIMU 3N1EKTPOAAMMN

MpumeuyaHne 1— MMoOBEPXHOCTHOE CONPOTUBEHNE 3AaBUCUT OT KOHUrypaLun aNeKTpoLoB.

MpumMeuvaHune 2— SneKkTpPogbl Takoi KOHUrypaLmm NpuMeHsaTCA Takke, Hanpumep, B IEC 60167 n CENELEC
TR 50404.

MpumevyaHune 3 — OnekTpofbl U3 NOIOC MATKON NPOBOAALLENA pe3nHbl NpeanoYTUTENbHEE 3NEKTPOAOB U3 ce-
pebpsiHOi kpackn. OHW OrpaHMuMBalOT HexenaTeslbHOE XMMWYeckoe B3auMofeiicTBME C MOBEPXHOCTbIO UCMbITYyeMoro
o6pasua.

NMpumeuvaHne 4 — B cnyyae HEPOBHbLIX 06PA3LOB 31EKTPOALI U3 CEPEBPSIHON Kpacku nNpeanoyYTUTeIbHEE MST-
KMX 3N1EKTPOA0B M3-3a TOr0, YTO OHM MlydLlle afanTUpyHTCA K NOBEPXHOCTM o6pasua.

NMpumeyaHue 5— B cnyyaB Menkux o6pasLoB niowanb, NPUMbIKaKLas K 3/eKTPOLaM C HAPYXHOW CTOPOHBI,
MOXeT 6biTb MeHbLUe 25 MM. yKa3aHHbIX Ha pucyHke G.1.

3neKTpofbl COeANHEHbI C TepaoMMerpomM. Utobbl CHU3UTb 3N1eKTPUYECKUA LWYM. NMPUMEHSIIOT OXPaHHbIA 31eKkTpos,
3KpaHUPYLWNIA n3MepuTeNbHble 3NEKTPOAbl. Bo BpemMs usMepeHnii HanpshkeHune A0/HKHO 6biTb JOCTATOYHO CTAbWU/IbHBIM,
4YTOObI TOK M3-3a U3MEHEHWH HanpshXeHWsa Obl1 He3HauuTesleH No CPpaBHEHWIO C TOKOM, TeKyLUM Yepes UCMbIiTaTe bHbINA
obpaseL,

TepaommeTp AOJHKEH PErynsipHO NPOBEPATLCA NyTeM U3MepPeHUs CONPOTUBEHNSA C BOMbLIMM M3BECTHLIM 3Haye-
HueM. FeomMeTpus 31eKTPOAOB M3 MPOBOASALLEN PE3UHbI UM NeHonaacTa Takke JO/HKHA PeryisipHo NpoBepsATbCA NyTem
n3MepeHusa nx otnevartkos. Ecnu ans toro, 4To6bl 06ecneynTs MUHUMasIbHOE 3HAYeHWe U3MepseMoro ConpoTUBIEHNS,
TpebyeTcs NPUMEHNTbL AaBfieHne Ha 3nekTpoabl 6onee 20 H. pesnHoOBble 3NEKTPOAbl [O/KHbI OblTh 3aMeHeHbl 6onee
MATKUMUA.

G.2.4 VicnbiTyeMmblii o6pasey,

[MoBepxXHOCTHOE CONPOTUB/IEHNE, eC/y paspellaeT pasmep, AO0/HKHO 6biTb U3MEPEHO Ha ydvacTKax MOBEpPXHOCTU
peanbHOro U3genna unu Ha obpasue ANA UCNbITAHWA B BUAe NPSAMOYTo/IbHOW NAACTUHbI C pasmMepamu, ykasaHHbIMU Ha
pucyHke G.1. MoBepxHOCTb 06pasLa ANS UCNbITaHUA [AO/MKHA 6biTb HENOBPEXAEHHOW 1 YnCTO. MMockonbky ntob6oi pac-
TBOpPUTENIb MOXET UCKa3nTb peasibHyl0 NPOBOANMOCTb, MOBEPXHOCTb 06pasua syyle YACTUTb TOMbKO WeTKoW. ITO 0COo-
6EeHHO BaXHO B C/lyyasx, korga U3MepeHusi NpoBOASAT Ha NOBEPXHOCTU, 06paboTaHHON! cneymanbHbIMU aHTUCTaTUYeCKUMU
areHTamu.

Ecnu, ogHako, Ha NOBEPXHOCTW BUAHbLI OTNeYaTku nasblLeB ¥ APpYrnx 3arpsasHeHnii n ecnu ee obpaboTka cneuym-
anbHbIMW aHTUCTaTUYECKMMM areHTaMn He NPOoBOAWIAacb, TO NOBEPXHOCTb 06pasua A4S UCMbITaHWA cregyeT YUCTUTb
ANCTUNNNPOBAHHOW BOAOV C M30MPONUIOBLIM CIUPTOM (MK NMOGLIM APYTUM pacTBOPUTENIEM, KOTOPbIA MOXET OblTb CMe-
WaH C BOAOI 1 He flo/KeH BO3jelicTBOBaTh Ha MaTepuan obpasua 19 UCNbITaHWSA U Ha 3N1eKTPOoAbl), 3aTeM, Npexse Yem
BbICYLLINTb 0O6paseL, ero cneayeT elle pa3 o6paboTarb UCTUNINPOBAHHON BOAON.

3aTem obpaseL,, He TPOHYTbIN roNbIMK pykamu, cregyeT KOHAWLMOHMPOBaTb He MeHee 24 yac npw (23 + 2) *C v npun
(25 £ 5) % OTHOCUTE/IbHOIN BNAXHOCTU.

G.2.5 MeToguka

M3mepeHus NpoBoAAT B criedytoLieil nocnefoBaTe/ibHOCTU:

a) ObecneybTe yCNOBMUSA, B KOTOPbIX NPeAyCMOTPEHO NMPOBEAEHNE UCTbITaHUS.

b) YcTaHOBUTE 3/1€KTPOAbI Ha obpasLe.

c) Mpwxmute anekTpoAbl ¢ cuioii 20 H (B ciiyyae aN1eKkTpoL0B U3 Kpacku HeT Takoli He06X0ANMOCTH).

d) [na npoBefeHUs naMmepeHns npunoxute HanpsxeHue (10 + 0.5) B mexay anektpogamu Ha (15 + 5) c.
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B) MpoBeauTe U3MEepPeHUe CONPOTUBIEHUS MEXAY 3NEKTPOAAaMU U NO UCTEYEHUN BPEMEHU, NPELYCMOTPEHHOIO A8
npoBeAeHNs n3IMepeHns, 3adukcupyiite pesynbrar.

NMpumMmeyaHue 1— BbiNnonHeHWe U3MepPEHUii Ha 06pasLax C HA3KUM CONPOTUBNEHNEM HEOGXOANMO HAuMHATL C
HW3KOTr0 N3MEepPUTENILHOTO HaNPsHXKeHUS BO U3GeXaHne NoBpexXAeHNs 3N1eKTPOA0B CU/bHbIM TOKOM.

Ecnu conpoTueneHne ot 1 MOM go 10 MOm, TO HanpseHue ANA U3MEPEHW AO0/MKHO ObiTb yBennyeHo Ao
(100 £ 5) B. ConpoTtueaexmsa oT 10 MOm go 100 MOM A0/KHbI U3MepATbCA npu HanpskeHun (500 + 25) B. B cnyuyae
Ypes3MepHO 60/bLINX NOBEPXHOCTHbIX CONPOTUBAEHWA, nopagka 100 MoM, NpUMEeHAIOT HanpshxeHue, No kpaliHeil mepe.
(500 + 25) B. Ho npegnoututensHo (1 000 + 50) B B TeueHune (65 + 5) c.

MpumeyaHne — HanpsxeHnne 100 B npumeHeHo B IEC 61340-4-1 AnA nsamepeHus conpotmeaeHunii ot 1 MOm
[0 100 MOM 1 500 B ans euie 6051ee BbICOKUX CONPOTUBEHUNIA. [TOCKONbLKY BbICOKME CONPOTUBIEHUSI 06bIYHO YMEHbLUA-
10TCA C YBE/IMYEHNEM HanpshKeHns n TpebyeTca 6onee ANMTeNbHOE BPeMs ANS NOYYEHNS YyCTONUMBLIX pPe3ynbTatos, TO
B HacTosIleM CTaHAapTe AN U3MEPEHUst BbICOKUX COMPOTUBMAEHUI NCNONb3YOTCA elle 60/ee BbICOKME HaNpPsXKEHUs u
6onee gnuTenbHoOe BPEMS, YeM B Bbille NPUBEAEHHOM CTaHAapTe.

f) smepeHus npoussoasaT 9 pas. Ecnm 06bekT He JOCTATOYHO 60MbLLIOI U 9 M3MepeHUii NPOBECTU HE BO3MOXHO, TO
OrpaHNYnBalOTCA MEHbLLIUM KO/IMYECTBOM U3MEPEHWIA.

G.2.6 Kputepumn fonyctuMocTun

[MoBEpPXHOCTHOE CONPOTUB/IEHNE — OTHOLUEHWE MOCTOAHHOIO HaNpPsHXXeHUs, NPUI0XKEHHOTO K 3/1eKTPOAAaM, K NOJTHO-
My NOTOKy, TekylieMy Mexay HuMu. CooTBeTCTBYIOLME KnaccuuKkaLnoHHble rpaHnLbl 415 TBEPAbIX MaTepnanos n 06b-
€KTOB MOryT ObITb HalfeHbl B Tabnuue 1. MicnbiTyemble 06pasLbl fO0/MKHbI 6bITh KnaccutuypoBaHbl COracHO 3HaYeHNo
COMPOTUBNEHNSA, NU3MEPEHHOMY NpPK Hanbosiee BbICOKOM HanpskeHnn usmepeHun. Hanpumep, ecnv conpoTusieHune, ns-
MepeHHoe npu 10 V coctaBnset 1.5 MOM. a npu 100 B 900 kOM. ucnbiTaHHbI 06pasel, 4o/mKeH 6bITh knaccuduumpoBaH
Kak o6napgatwolwmii conpotmeneHnem 900 KOMm.

G.2.7 OT4eT 06 ncnbiTaHum

OTueT 06 vcnbiTaHWM AOKEH BKOYATL C/eyoLLy0 NHdopMaLuio:
nabopaTopus, npoeogAaLaa nmepeHue;
farta u3MepeHus:
TemnepaTypa 1 OTHOCUTesbHasA BNaXHOCTb;
onucaHne n naeHTudmkaLna obpasua;
pe3ynbTaTbl UCMbITAHNS;
HanpshxeHne npu namMepeHun. B;
KOINYECTBO N3MEPEHMWIA;
cpegHee reoMeTpUYeCKoe 3HauYeHne ConpoTUBEHUS;
NAeHTUdMKaLNA NPUMEHEHHOTO Npnbopa;
fJaTta aeiicTBytoLein n npeacTosLein noBepkuy;
- HOMep HacToslero cTaHgapTa.

G.3 YfenbHoe NOBEPXHOCTHOE CONPOTUBEHNE

YaenbHoe NMOBEPXHOCTHOE COMPOTMB/IEHNE B AecATb pa3 60/blie NOBEPXHOCTHOTO CONPOTUBEHNS, U3MEPEHHOTO
cornacHo G.2.

G.4 ConpoTuBNIEHNE YTEUKM

G.4.1 O6wWwune NonoxeHus

ConpoTUB/EHNE YTEUKU CAYXWUT BaXHON XapakTepuCTUKOW anekTpocTatuyeckoli 6esonacHocTu. ECTb Heckonbko
ony6/IMKOBaHHbIX CTAHAAPTOB C Pa3/IMYHbIMU METOAaMV U3MEPEHUA NPW UCTLITAHUM CONPOTUB/IEHNS YTEUKM nona, KoTo-
pble. B OCHOBHOM, NPUMEHUMbI Takxe AA5 A4PpYrMX 06bekToB (Hanpumep, Baskn, MOMeLLeHNs, CYMKN C TOYKOI 3asemse-
HUs). B IEC 61340-4-1 ncnbiTaHve NPOBOAAT C NPUMEHEHMeM anekTpoga AnaMeTpom (65 + 5) MM. NpuxMmaembiM K Moy
rpy3om ¢ maccoii (2.5 + 0,25) kr (npy TBepAoM nokpbITUn) unm (5.0 + 0.25) kr (Npu Markom). B ISO 10965 n3mepeHune npo-
BOAST C 3/1EKTPOAOM C AnameTpom (65 + 2) MM 1 ¢ rpy3om maccoii (5.0 + 0.1) kr. BASTM F150 npuMeHeH 3nekTpoa aua-
meTpoM 63.5 MM 1 rpy3 2.5 k. B EN 1081 ncnosib3oBaH TPEHOXHWK, MPUXKUMAEMbIil K N0y CTOALWMUM Ha HEM Ye/T0BEKOM.
MocKonbKy KaxAablii MeToA NPUBOAUT K HECKONTbKO Pas/IMYHbIM 3HAUYEHNAM CONPOTUBEHNS, BaXHO, YTOGbI UCMNO/b3yeMbli
MeToA n3mepeHus 6bia 3asB/ieH B oTYeTax Mo UCMbITAHUAM U B TEXHUYECKUX XapakTepucTukax n3genus.

MpumeyaHne — B nAeasbHbIX CAyyasix pasnnuus Mexay 3HauyeHUsIMU CONPOTUB/IEHUS, MOJTYYEHHbIMU MPK
N3MEepeHNAX pasNyHbIMM METOAAaMMN, PACCMOTPEHHbIMU BbILLE, HE CAWULWKOM Basnku. B aeiicTBUTENnbHOCTH, rpy6ble no-
BEPXHOCTU. HaNpMMep COCTOSIHUE BHELUHWUX MOBEPXHOCTEN yyacTKOB GETOHHbIX MOKPbITUI C CYLLECTBEHHbIM COofepxXa-
HUEM KaMHei, MOryT B/MATb Ha M3MepeHHble 3HAaYeHNs COMPOTUBIEHNS B 3aBUCMMOCTU OT MCMOJIb3YeMOi NOBEPXHOCTH
VN3MEePUTENIbHOTO 3/1EKTPOAA ¥ NPUIOXEHHOIO AaBNEHUS. YNyULeHHble pe3ynbTaTbl MOryT 6biTh NOSYUYEHBI NPU NPUMEHE-
HUMN 3N1EKTPOL0B C NMPOBOAALWMMYN NEHONIACTOBLIMU Nosiockamu no metoguke IEC 61340-4-1. racAwmx HEPOBHOCTU B He-
CKONbKO MM. O1HaKO 3TO. BO3MOXHO, HEe MOZENMPYeT NPakTUYECKyo cuTyauuto obyBr YesioBeKa ¢ TBepAbIMU NOAOLLIBAMU.
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G.4.2 MpuHuun

Y3aKOHEHHbI 31eKTPoj, NPUBOAUTCA B KOHTaKT C MOJIOM WAW C APYrUM O6BHEKTOM W COMPOTUBNAEHWE WU3MepsoT
MexXay 371eKTpooM v 3amnei.

G.4.3 AnnapaTtypa

O6bI4HO BO BCeX CTaHAapTax, pacCMOTpeHHbIX B G.4.1. npefyCMOTPEHO NMPUMEHEHWE KPYr/10ro anekTpoja Auva-
meTpoMm (65 + 5) MM ¢ NpoBogsLLell pe3VHOBO NOBEPXHOCTLIO U HAarpy)Xaemoro rpy3som ¢ maccoi 2.5 kr uau 5 k. OgHako
TPEHOXHble 3NeKTPoAbl, onucaHHble B EN 1081. moryT 6bITb 60/1€€ NOAXOAALMMMY NPY MOAENNPOBaHUM AaBNeHUs Tena
Ha nof.

NMpumMeyaHue — PesynbTar N3MEPEHUsi CONMPOTUBNEHUS NPOSBASET TEHAEHLMIO K CHUXEHUIO NO MEPE yBennye-
HWSA AaBNEHUA 3NeKTPoAa, HO TOJIbKO [0 ONpeAesieHHOro npeAena, nocsae KOTOpPoro yBesimieHne AaBneHus mano BavseT
Ha pe3ynbTaT U3MEPEHHs. BblN0 YCTAHOBNEHO, YTO OCTATOYHAS TOYHOCTb M3MEPEHUS NPY PA3HOOBPa3HbIX MaTepuanax
NOKpbLITUS Nona o6ecneynBaeTca NPU NPUMEHEHNUN 3M1eKTpoAa AuaMeTpoM 65 MM 1 rpy3a maccoii 5 K.

3nekTpoabl Npy NPOBEeAEHNN U3MEPEHNSA COeJUHEeHbI C TepaoMMeTpPOoM. YTo6bl CHU3UTbL 3/1eKTPUYECKWA WyM. npu-
MEHSIIOT OXPaHHbI 3M1eKTPOA, IKPAHUPYIOLLNI U3MepuTesbHble 3/1eKTpoAbl. Bo BpeMsa nsMepeHuii HanpskeHne fO/MKHO
6bITb 4OCTATOYHO CTABW/IbHBLIM, YTOGbLI TOK M3-3a U3MEHEHWII HanpshkeHus Gbl He3HauMTesNleH No CPaBHEHUIO C TOKOM,
TeKyLW M yepes ncnbiTatesibHblil o6pasel,.

TepaoMMeTp AO0/IKEeH perynsapHo NpoBepATLCSA NyTeM U3MEpPeHUsA COMPOTUBAEHNSA C 60MbLINM U3BECTHbIM 3Haye-
HueMm. Ecnu gnsa Toro, 4Tobbl 06€cneynTb MUHUMaNbHOE 3HaYeHne N3MepPAEeMOoro cConpoTUBAEHNa TpebyeTca NPUMEHUTb
faBneHne Ha anekTpoAbl 6onee 20 H. pe3anHoBble 31eKTPOAbI AO/MKHbI BbITb 3aMeHeHbl 60/1ee MATKUMU.

G.4.4 VcnbiTyeMblii o6pasey,

Moanexalymnii nCnbITaHWIO NOA WK APYroli 06beKT AO/KHbI METb HEMOBPEXAEHHYI0 YACTYI0 MOBEpPXHOCTb. Ecnun
nos nnv o6beKT pacnosioXeHbl BHE NMOMeLLeHNsA (HanpyMep, Ha TeppMTOpMM aBTO3anpaBOoYHOlN CTaHuuK), To 3a 24 yaca
nepef U3MepeHnsMN He AO/MKHO GbiTb AOXAA UM TyMaHa (OTHOCUTe/lbHas BNaXHOCTb A0/KHA 6biTb 6/1M3Ka UK MeHee
50 %). Monbl N 06bEKTbI, HAMeYaeMble K NPUMEHEHNIO B MOMELLeHUsX, 3a 24 yaca A0 NpoBefeHns NabopaTopHbIX 13-
MepeHWt AOMKHbI ObITb KOHAMLMOHMPOBaHbI NpK (23 + 2) "C 1 OTHOCUTENbHOM BNaXHOCTK (25 + 5) %. a npu n3MepeHusx
B APYIMX CUTyaLmsax B YyC/IOBUSAX OKpYXaloLeli cpefbl.

[lononHntenbHoe BpeMs KOHAULMOHUPOBAHNSA MOXeT NoTpe6oBaThCs ANA TEKCTU/IbHbIX NONOBbIX NOKPLITUIA U ApY-
rMx maTepuanos, xopowo abcopbupyowmx snary (cm. ISO 10965).

G.4.5 MeToguka

VicnbiTaHus, KpOMe U3MepeHnii C U3MepeHeM CONpPOTUBAEHNSA MeXAy O4HUM 3/1eKTPOAOM U 3emneii. B cnyyae no-
OB A0CTATOYHO MO OAHOMY U3MEpPEeHNI0 Ha KBaApaTHbIl MeTp.

G.4.6 Kputepumn gonyctuMocTu

ConpoTuB/EHNE YyTEeUKN — OTHOLLIEeHWe MPUIOKEHHOTO NMOCTOSAHHOTO HaMnpsKeHUs K MOSIHOMY MOTOKY, Tekyliemy
MeXxay 3n1eKkTpoAoM u 3emsneil. CooTBETCTBYIOLWME KNacCurKaunoHHbie rpaHnLibl MOryT 6biTh HaiideHbl B Tabnuue 1:
KnaccugrkaunoHHble rpaHnLbl ANns TBEPAbIX MaTePrUanoB 1 06beKkToB Npu (23 £2) *C u (25 £ 5) % RH.

G.4.7 OT4eT 06 ncnbiTaHmn

OT4eT 06 MCMbITAHUK AOKEH BKIOYATb CneaytoLlyo HhopmMaLmio:
nabopartopusi, NpoBOAALLAA N3MEPEHME;
farta nsMepeHus:

Temnepartypa U OTHOCUTE/IbHas BNAXHOCTb;
onucaHne n naeHTudmkaLna obpasua;
pe3ynbTaTbl UCNbITAHNS;

HanpshxeHve npu nsmepexun. B.

onuncaHne anekTpoaa;

[aBneHne Ha 3N1eKTpog;

KO/IMYEeCTBO M3MEPEHMWIA;

cpefiHee reomMeTpnyeckoe 3Ha4YeHne ConpoTUBIEHNS;
NAeHTUdMKaLNSa NPUMEHEHHOTO Npnbopa;
JaTta feiicTBytoLein n npeacTosLeil noBepkuy;
- HOMep HacToALlero ctaHgapTa.

G.5 NcnbiTaHne npumeHsieMoii 06yBu

G.5.1 O6bwune nonoxeHns

Na6opaTopHble ucnbiTaHus 06yBK onucaHbl B IEC 61340-4-3. NS perynsipHoro exeAHeBHOIo U3MepeHusi conpo-
TUB/MEHUS YTEUKN «NEePCOHA — 3eM/Is» A1 YesloBeka, HOCSILLEero 06yBb, MOXET NPOBOANTLCA 06bIYHOE UCTIbITaHNEe NPOBO-
AnmocTu o6yBu. Ecnu Takoro ycTpolicTBa He A0CTaTO4HO, TO c/iefyeT BOCMNO/1b30BaTLCA CeAYyLWUMI pa3genamu.

G.5.2 MpuHumn

V3amepseTca conpoTvBeHNe MexXxay 06bEKTOM B pyke W MeTassimyeckoli NNacTUHON, Ha KOTOPOI YenoBeK CTOUT
ABYMsi Horamu. ConpoTMB/IeHNE TeNa cYNTaeTcs NPpeHeGpexMMo MasibiM B CPABHEHUW C COMPOTUBEHEM 0BYBU.
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G.5.3 Annapatypa

M3mepuTenbHoe yCTPOCTBO BKIOYaET MeTa/l/InYeckyto NAacTUHy Ha Nony U MeTananyeckuini npegmeT B pyke (Ha-
npumep. MeTan/IMyeckuii cTepxeHb guameTpom 20 MM 1 AnnHol 100 MM nan MeTannuyeckuii wap guameTpom 50 Mm).
Montoca TepaoMmeTpa COeAVHAOT C MeTanINnYeckm NnpeMeToM B Pyke N C MeTa//IMYeckoli NNacTUHOW 1 Tak usmepstoT
CONPOTUBNEHNE MexXAy 3TUMK ABYMS 3/eKTpojamMu yepes Teso U Horu. TepaoMMmeTp [O/DKEH PerynsipHo nposBepAaTbes
nyTem usMepeHus ConpoTMUBEHNS C 60bLINM N3BECTHLIM 3HAYEHNEM.

HanpseHve, npumeHsieMoe npu n3mMepeHun, He JO/HKHO npeBbiwaTtb 100 B. YTOGbI UCKIOUUTL INEKTPUYECKui
yaap. MNMpu nsamepeHnn ¢ npumeHeHnem HanpsbkeHus 100 B B nusmepuTenbHyio Lenb AO/MKEH ObiTb BKIIOYEH pe3ncTop ¢
HOMMWHaIOM npumepHo 1 MOM. 3TOT pe3ncTop AoNyckaeTca He UCMOMb30BaTh NPU U3MEPEHUUN HU3KMX CONPOTUBAEHUI C
NpUMEHEHVeM U3MEPUTE/ILHOTO HanpsxeHnsa 10 B.

G.5.4 MeToguka

N3mepeHus NpoBoAAT B criedytoliell nocnefoBaTesibHOCTH:

a) i3mMepeHnsa npoBoasAT npu (23 + 2) "C 1 OTHOCUTENLHOW BNaXHOCTU (25 £ 5) %. Ecnn oTHOCUTE IbHASA BIXHOCTb
60sbLUe, TO NO KpaiiHeli Mepe oTMeyvaloT ee 3HauveHue.

b) HageBaloT 06yBb, NOAMEXALLYI UCNbITAHUIO.

C) BbkngalT NATb MUHYT, YTO6bI yCTAaHOBMUAACh PAaBHOBECHAS BNAXHOCTb 06YBW U HOCKOB.

d) BcTaloT Ha MeTanIMyeckyto naacTuHy 06enumMmn Horamm 1 ¢ MeTanIMyeckuM o6 bEKTOM B OAHOW ronoii pyke.

B) 3anucblBaloT yCTaHOB/IEHHOE 3HaYeHne ConpoTuBeHNs 06yBI.

G.5.5 Kputepuu gonyctumocTu

CooTBeTCTBYylOLME KnacCuUKaLMOHHbIE TPaHNLbl MOTYT 6biTh HailigeHbl B Tabnuue 1: KnaccudmkaymoHHble rpa-
HULbI AN TBEPAbIX MaTepmanos 1 06bekToB npu (23 £ 2) "c 1 (25 +5) % RH.

G.5.6 OTueT 06 ucnbITaHUN

B cnyyae 06bI4HOTO KOHTPOIS AOCTATOYEH pe3y/bTaT B (hOpMe 3aropaHus kpacHoli unu 3eneHoi namnsl. Bo Bcex
APYrnX cnyvasax ot4eT 06 ncnbiTaHNM JO/MKEH BKAOYaTb, N0 KpaliHell mepe, cneaytoLyo nHdopmauio:
nabopartopusi, NpoBOAALLASA U3MEPEHNE;

- [aTta usmepeHus:

TemnepaTypa n OTHOCUTE/IbHas BNAXHOCTb;
onucaHue n nageHTudmkaumns obpasua:
pesynbTaTbl UCMbITAHNSA:

HanpsxeHne npu nsmepeHun. B:

KOJINYECTBO U3MEPEHMWIA;

naeHTUdrKaLmna NpUMeHeHHoro npuéopa:

- paTa AelicTByOLWEen n NnpeacTosLwein NoBepku;
- HOMep HacTosALero cTaHgapra.

G.6 NcnblTaHne NpUMeEHsAeMbIX nNepyaTok

G.6.1 O6wue nonoxeHns

Na6opaTtopHble ucnbiTaHns nepuatok onucarbl B EN 420 [41]. Mpu perynsipHoii exeAHeBHON NpoBepke conpoTuee-
H/e nepyaTok MOXHO U3MEPUTb OAHOBPEMEHHO C U3MEPEHUEM CONPOTUBEHUA 06yBU. K coXaneHuto, aTo nosiHoe conpo-
TMB/IEHME He BCerga MOXHO onpeAenvTb NpU NCNbITaHUSAX npoBoAnMocTn 0byBu (Personnel Grounding Tester). Cnegosa-
TeNbHO. MOXET BO3HWNKHYTb HE06XOAMMOCTb U3MEPEHUA CONPOTUBNEHUI B COOTBETCTBUN CO CNEAYIOLUMUN NOSOKEHNSMU.

MpumevyaHune — PaspaboTtaH HoBbIli cTaHgapT CEM. ngeHTudmumnpoBaHrHbiii kak W1 00162317:2011.

G.6.2 MpuHumn

ConpoTUBNEHUSI MEXAY MeTa/IM4yeckuM 0O6bEKTOM, KOTOpbI/ YeNOoBeK AEepXMUT Pykoi B nepyartke, Te/IOM U Me-
Tan/IM4yeckoi NNacTUHOW, Ha KOTOPOI YesloBEK CTOUT 06enmMn Horamu, umepstT cornacHo G.5.4. Ecnu conpoTuBneHne
006yBV HE U3BECTHO, TO U3MEPSOT CONPOTUBNEHNE MEXAY MeTa/n/IM4eckuM 06 bEKTOM, KOTOPbLI/ YeNOBEK AEPXKUT PYKOii B
nepyaTtke n peMHeM 3anscTbsi C N3BECTHbIM CONPOTUB/IEHNEM.

G.6.3 Annapartypa

Taxe. kak B G.5.3

G.6.4 MeToauka

MeToavika nsmepeHus 3a3emeHus yenoBeka yepes 06yBb cneaytoLias:

a) N3mepsatoT conpoTuBeHne NpuMeHsieMoli 06yBy No onucaHuto B G.5.4.

b) MOBTOPAOT U3MEpPeHNE C NepyaTKoi Ha pyke.

c) PeructpupytoT o6a 3Ha4YeHNs1 1 NX COOTHOLLEHNME.

MeToavka n3mepeHus 3a3emM/ieHns YesoBeka Yepes peMeHb 3anacTbs cnegyouas:

a) 3a3eMnAl0T YenoBeka Yepes pemMmeHb 3anAcTbs C U3BECTHbIM CONPOTUBEHNEM.

b) VI3MepsAlT CONPOTUBEHNE MeXAy MeTal/IMYeckum npeameToMm, KOTOPbIA AepXaT pyKoil B nepyaTke,  peMHeM
3ansAcTbs.

c) PernctpupytoT o6a 3Ha4eHNs n nx pasHoCTb.
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G.6.5 Kputepun gonyctumocTu
CooTBeTCTBYylOLME K1acCuUKaLMOHHbIE TPaHNLbl MOTYT 6biTh HaligeHbl B Tabnuue 1: KnaccudmkaymoHHble rpa-
HULbI ANA TBEPAbIX MaTepmanos 1 06bekToB npu (23 £ 2) "c 1 (25 +5) % RH.
G.6.6 OTueT 06 ucnbITaHUN
OTy4eT 06 MUCMbITAHUN JO/IKEH BKIOYATb, N0 KpaiiHeli mepe, creayioLLyio nHopMaLmio:
nab6opartopws, NpoBOAALLAA UIMepeHue,
- faTta usmepeHus.
Temnepartypa n OTHOCUTe/lbHasA BAaXHOCTb,
COMPOTMBNEHNE PEMHS 3aNSCTbA UK 06YBU.
pe3ynbTaTbl UCMbITAHNSA,
HanpshkeHve npu namepenuu. B.
KONIMYECTBO U3MEPEHNA,
naeHTMnKauns NpMMeEHeHHOoro npubopa.
Aarta aeiicTByloleii 1 npeacTosLLe NoBepku,
HOMEp HacTosiLero ctaHgapTa.

G.7 YaenbHoe conpoTuB/ieHNne nopolka

G.7.1 O6bwune nonoxeHns

CyLlecTByoT pas/inyHble MeToAbl W3MEepPEeHUs yAeslbHOro CONpOTUBAEHUA MOPOLLKA: W3MepuTenbHas adyelika no
IEC/TS 61241-2-2 (sueiika B BuAe BbleMku), no IEC 60093 (nevaTHas sueiika) U KOHLEHTpUYeEcKas sueiika C BHELIHUM
W BHYTPEHHUM KONbLeBbIM anektpogamu (Lucas. 2011. Stahmer u gp.. 2012). CornacHo Ctamepau u ap. (Stahmer) n
Ap. Avelika ¢ yrnybneHneM u KOHUeHTpuyeckas Avelika AaloT oAnHakoBbie pedynbTathl. OAHAKO, Kak ClefCcTBMe CxaTus
nblNK, nNeyatHan Aveiika faeT 3Ha4YeHWE YAeNbHOro CONPOTUBNEHNSA CXXUMAEMON NbIIN B AECATb pas Huxe. Mo 3TuM npu-
YMHaMm yfesibHOe CONpOoTUBJIEHNE MOPOLIKOBOE credyeT U3MepsiTb cornacHo metoauke no IEC/TS 61241-2-2.

G.7.2 MpuHymn

OnpefeneHHblii 06bem NopoLKa 3arpyxatT B U3MepPUTEsIbHYI0 A4eliky ¢ A4BYMA anekTpogamu. 3mepsioT conpo-
TUBNIEHNE MEeXy 3/1eKTpoAamMu.

G.7.3 Annapartypa

[lonxHa NpUMeHATLCA (CM. pUCYHOK G.2) nsmepuTensHas sdeiika us IEC 61241-2-2, koTopas coCTOUT U3 BYX pac-
NOMIOXEHHbIX Ha paccTosiHum 10 MM Apyr NPOTUB Apyra 3/1eKTPoA0B, B BuAe 6PYCKOB U3 MOMIVPOBAHHON HepxXaBeloLiei
cTanu (1)c BbICOTOR 10 MM 1 ANMHOK 100 MM. 31eKTPOAbl BMECTE C COeAUHAILWMUMMN U U30NTMPYIOLLMMKN UX ABYMS TopLe-
BbIMW CTEKNSAHHbIMN Gpyckamu (2) BbicOTOM 10 MM CMOHTUPOBaHbLI Ha W30NUPYOLLEM OCHOBaHUW (3). ToNWMHA 3/1eKTPo-
[10B lo/KHA 6bITb OT 5 MM A0 10 Mm. ConpoTUB/EHUE MeXAy 3/1eKTpojamMu [0/HKHO 6biTb 60nee 100 Tom. TouHble
3HauYeHNsa pasmMepoB fYElKV A0/KHbI 6biTb U3BECTHLI A1 ONpefesieHns 3aBUCSALLEero OT reoMeTPUYECcKUX napameTpoBs
MHOXWUTENA, yKa3aHHOTo B 4.7.4,

PucyHok G.2 — Ayeiika 15 M3MepeHns yenbHOro ConpoTUBEHNS NopoLuka

ONeKTPoAbl COeAVHEHbI C TEPAOMMETPOM. TepaoMMeTp AOSIKEH PEry/IipHO NPOBEPSTLCS NyTEM U3MEPEHUS COnpo-
TUBNEHUSA C 6ONbLUMM U3BECTHLIM 3HAYEHWEM. UTOObI CHU3UTb SNEKTPUYECKNIA LWYM. HAJ N3MEPUTESbHBIMU 3N1eKTpojaMu
nomMeLlalT OXPaHHbIN aKpaHUPYIOLKI 3NEKTPOL, He KOHTaKTUPYLWMi ¢ u3MepuTenbHbIMK 3nekTpogamu. Bo Bpems 13-
MepEeHUii HanpsXXeHne [OMKXHO GbITb AO0CTATOYHO CTAGWNbHBIM, YTO6bI TOK U3-38 W3MEHEHWI HanpsXKeHUst Gbla He3HAUM-
TEfIeH Mo CPaBHEHWIO C TOKOM, TeKyLUM Yepes UcnbiTaTeNbHbIli o6pasel.
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G.7.4 MeToauka

MpumeHsaeTca cnegylowas MeToAnka N3MepeHus:

a) cnblTyeMmblii NOPOLLOK KOHAULNOHUPYIOT B TeYeHVEe He MeHee 24 yacoB npu (23 + 2) “C 1 0THOCUTESNbHOI BriaX-
HocTK (25 + 5) %. ConpoTvB/IeHNe NOPOLUKOB, KOTOPbIE CU/IbHO BbICLIXAKT UK abcopbupyloT BoAy U A1 KOTOPbIX CONPO-
TUBNEHNE TEXHOMOTMYECKN BAXHO, criedyeT U3MepsiTb B YC/IOBUAX 3TOTO TEXHO/IOTMYECKOro npouecca.

b) 3arpysute Tpebyemoe KonnM4ecTBo NpeAcTaBUTeNIbHOTO, He HaXxoAWBLLIEroca B 06palleHnm, NCNbITyemMoro nopoL-
Ka MexAay namepuTesnibHbIMU, 3nekTpogamu (3).

C) YaanvTte U3NWLLKN NOPOLLKA, NPOBeAs CKOMb3ALWMM No cTanbHbIM 6pyckam (1) nessnem.

d) MpuknageiBas K M3meputenbHbiM anekTpogam (1) Ha 10 c nocTosaHHOe HanpshkeHue (105 + 10) B. (500 + 25) B.
(1000 * 50) B. u3mepsAT CONPOTUBIEHNE MeXAY M3MepPUTENbHbIMY 3nekTpogamu (1) npu 3anonHeHHol syelike. OAUH 1
TOT e obpasel, NOpPOLIKA B UCMbITATE/IbHOW siYelike MOXeT UCMOMb30BaTLCA 1A BCeX U3MepeHUli npyu BCcex Tpex Bbille
npeAycMOTPEHHbIX 3HAYEHUAX HanpshkeHWs. Ecnm BOCnpon3BoAMMOCTb M3MeEpPSEeMbIX 3Ha4YeHWn He obecneunsaeTcs 3a
npomexyTku B 10 ¢, TO BpeMS Kaxoro nu3mepeHus fO/IKHO ObiTb yBennueHo fo (65 + 5) c.

MpumeyaHne — B 6GoONbWNUHCTBE CAyYaeB AOCTATOYHO HanpshkeHus (105 + 10) B. YBenuueHue HanpskeHUs
MOXeT NPUBECTN K HEOXNAAHHBIM (hU3UYECKUM UM XUMUYECKUM 3dhchekTam.

€) YAesbHylo 06B-EMHYI0 NMPOBOAUMOCTL P MPU BCEX HAMPSKEHWSX, MPU KOTOPbIX BbIMOJIHSAMINCL U3MEPEHUS, Bbl-
uncnsoT no gopmyne

p=0.001+*R *H * WIL.

roe p — yAesbHas 06beMHas NPOBOAUMOCTL B OMM;
H — BbICOTA 3/1EKTPOAOB B MM;
W — [/IMHA 3M1eKTpoAa B MM;
L — paccTosiH/e MexJy 3/1eKTpofaMu B MM.

f) [ABaxAbl NOBTOPUTE NOJIOXKEHNSA OT b) 0 €) 1 BblUMCNINTE CpefiHee 3HaYeHue.
G.7.5 Kputepuun gonyctuMmocTu

CooTBeTCTBYlOLME KNacCurKalMoOHHbIE TPpaHuLibl MOryT 6biTb HalgeHbl B 9.1.
G.7.6 OT4eT 06 ncnbiTaHumn

OTy4eT 06 MUCMbITAHUN JO/KEH BKIOYATb, N0 KpaiiHei mepe, cneAyioLLyio nHopMaLlmio:
nabopartopusi, NpoBOAALLASA U3MEPEHME;

fara nsMepeHus;

Temnepartypa U OTHOCUTE/IbHas BAAXHOCTb;

onucaHne n naeHTudrkaymsa obpasua;

pe3ynbTaTbl UCMbITAHNS;

HanpshxeHne npu namepeHun. B.

KO/IMYEeCTBO U3MEPEHWUIA;

naeHTUdrKaLnsa NpUMEHeHHOro npuéopa;

- paTa feicTsyloLein n npeAcTosLein NoBepku;

- HOMep HacTosLlero ctaHjapra.

G.8 YaenbHas o6bemMHas NpoBOAMMOCTb

G.8.1 O6wue nonoxeHns

O6bIYHO U3MEPUTENIN NPOBOANMOCTU C MOTPYXHbLIMU 3/1EKTPOAAMMN [OCTATOYHO TOYHbI AN NPUMEHEHUA B 3M1ek-
TpocTatuke. B nwbom cnyyae B oTyeTax crnefyeT ykasbiBaTb TemnepaTtypy, T. K. MPOBOAMMOCTb CW/IbHO 3aBUCUT OT
Temneparypbl.

Ecnu Heo6XxouMbl 60n1€ee TOYHbIe 3HAYEeHUS, A0/MKHbI NPUMEHSTLCA CTaHAAPTHbIE U3MEpUTeNbHble AYeliku, onuca-
HMe KOTOpbIX NpefcTaB/ieHo B NocneAyloWnx pasgenax. A4eiikn MoryT NPUMeEHATLCA AN 0AHOMAa3HbIX Y MHOroasHbIX
XUAKoCTen. ANbTepHaTMBHO NPOBOAMMOCTbL (JIOXKHO onpeaensitb cornacHo IEC 60247(43].

G.8.2 MpuHumn

YcTaHOB/EHHbI 06bEM XMAKOCTU HANMBAIOT B ONpeAesieHHY0 N3MepuTeNbHYI siUeliky ¢ ABYyMs anekTpogamu. Us-
MepSAT CONPOTUB/IEHNE MEXAY 3/1IeKTpoAaMu.

G.8.3 Annapartypa

Ha pucyHke G.3 nokasaHa m3mepuTenbHasa sueiika, cooTBeTcTBytowas DIN 51412-1, ¢ KOHCTaHTOW kK € pa3mep-
HOCTbO 1/M. BO3MOXHbI siYeiiku ¢ APYrumMy pasmepamu, HO KOHCTaHTa ycTaHOBMEHa A5 YCTPOCTBA UMEHHO C Takoi
reomeTtpueii. Mexgy BHYTPEHHUM U HApPYXHbIM 3/71eKTpojamun nojaeTcs NoCToOsHHOe HanpskeHune (100 + 1) B u Tok peru-
CcTpUpyeTcs nuKkoamnepmMeTpoM, COeJMHEHHbIM C OCLUANI0rpadpoM UM NepcoHasbHbIM KOMMNbIOTEPOM.
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FAUMpi 1B Mmnv—w ipat

PucyHok G.3 — Aueiika AN U3MepeHusi NPOBOANMOCTM XWUAKOCTU

G.8.4 MeToguka
MpumeHseTca cnepylowas MeToanka N3MepeHus.

a) HanuatoT (100 * 0.5) cM3 npefcTaBMTENbHOM HE HaxoauMBLUElCA B 06paLLeHNn NCNbITYEMON XUAKOCTU B U3Me-
PUTENbHYIO AYEKy 1 3aKpbiBAlOT €€ KPbILLIKOIA.

b) PErncTpupytoT ToK 1. NpoTeKaLmii Mexay anekTpogamu yepes siueiiky npu 100 B B TeYeHWe BPEMEHMU t U U3Me-
psieMblIii MMKOAMMNepMETPOM, COEAMHEHHbBIM C OCLMIIOrPadioM MM NEPCOHA/IbHLIM KOMMLIOTEPOM.

MpumeyaHne — B 6OMbLIMHCTBE C/yYaeB AOCTATOYHO HanpsxkeHve 100 B. YBenuueHvne HanpsxeHWs [OXeT
NPUBECTU K HEOXNAAHHBIM (PU3NYECKUM WU XUMUYECKMM 3hdeKTam.

c) Mo 3aperncTpMpoBaHHOMY U3MEHEHNIO TOKa / aKCTPanoNVpPYOT ero 3HauyeHne K MOMeHTYy BpemeHu t = 0.
d) BbluncnsawT NnpoBoAUMOCTb 0 B CM/M no dhopmyne

a=K* iQuU.
1nCwm/m = 10—12 Cm/m = 1 cu (eanHMLA NPOBOAUMOCTM)
e) 3Ty npoueaypy NOBTOPAOT ABAXAbI.

G.8.5 Kputepuun gonyctumocTtu
CooTBeTCTBYlOLME KNacCurKaLMOHHbIE TpaHuLibl MOTYT 6bITb HalifeHbl B 7.1.4.
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G.8.6 OTyeT 06 ncnbiTaHUn

OTyeT 06 MUCNbITAHWMN JO/IKEH BKOYATb, N0 KpaliHeli Mepe, cneayoLwyo nHopmaumio:
na6opaTopusi, NpoBoAsLLas U3MEPEHNE;
nata nsmepeHus;

Temneparypa;

onucaHue n naeHtTudmrkayma obpasya;
cpeaHee 3HaYeHWe NPOBOAUMOCTHU:
HanpshkeHue npu nsmepeHuu. B:

KOJINYECTBO U3MEPEHMWIA;

NAEHTUMKALNA NPUMEHEHHOTO Npubopa:

- faTa AelicTByOLWENn U NpeacTosLWw el NoBepkuy;
- HOMep HacTosLero cTaHgapTa.

G.9 EmMKOCTb

G.9.1 O6wue nonoxeHns

OfaHO 13 Hanbosiee BaXHbIX NMPaBWU/ B 3/1EKTPOCTATUKE — WCK/IOUEHNE M30MMPOBaHHbLIX NPOBOAHUKOB. o 3TOM
NpuyYnHe TONbKO MeJIKue M3011PoBaHHbIe NPOBoAALLNE NPeAMETbI 4O0MYCTUMbI B ONACHbLIX 30HaX. YTo6bI y40CTOBEPUTLCS,
[0NyCTUMO N1 NPUMEeHeHe paccmaTpuBaemMoro npoBojsLLero o6bekra (Hanpumep, MeTa//IMYecknx BUHTOB 060/104KM,
MeTanINYecKknx rHes ] pasbeMHbIX KOHTaKTHbIX COEJMHEHUI NEPEHOCHOT0 060pYA0BaHUSA), A0/KHbI 6biTb BbINO/HEHbI NO-
cnepytouive ucnbiTaHnsa. Metannnueckue rHesfa n KOHTakTbl, KOTOpble pacrnonaranTca B 060/104Ke 1 paspsaabl C KOTOPbIX
npu CONMKEHUN C 3a3€M/TEHHBLIMU 06bEKTaMMN He BO3MOXHbI, UCMbITbIBATL HE HYXHO.

G.9.2 MpwuHumn

McnbiTyemblii 06pasel, NomMeLlalT Ha He3a3eMEHHYI0 MeTaN/IMYeckyto NNacTUHy U usmepuTesieM eMKoCTU n3mMe-
PAOT EMKOCTb MEXAY UCMbITyeMbIM 06pa3L,0oM U MeTanIMuyeckoi N1acTuHoOA.

G.9.3 Annapatypa

N3mepuTtenbHoe yCTPOKCTBO COCTOWUT M3 He3a3eM/IeHHOW MeTas/IMYeckoli MNacTuHbI, Niowafb KOTOPOW 3Hauu-
TeNbHO npesbiWaeT naowaas oépasya AN UCNbITAHUA, U U3MEPUTENSA eMKOCTW, CNOCOBHOro Ha YacToTe, No KpaiHei
mepe. 1000 'y n3amepaTb 3HayeHns emkocTyt o1 1 1® go 10 n® ¢ norpelwHocTb0 MeHee 0.5 nd. MpumeHaemoe Hanpsxe-
HVe 0/KHO 6bITb 0T 140 9 B. CoeaunHeHne ¢ N1acTUHOR NpUBOAUT KOT6paKkoBke U3MepeHus. ViamepeHne BO3MOXHO npu
CBO6OHOM NOJIOXEHUN N3MEPSEMOI eMKOCTU. MeTannnyeckne nNacTuHbl C OKUCNIEHHOV MOBEPXHOCTbIO AO/DKHbI ObITh
UCK/TIOYEHDI, T.K. UX NPUMEHEHNE MOXET NPUBOAUTL K OLUMGOUYHBLIM pe3ynbTaTtam.

NMpumMmeyaHue — MoOXeT NOTPeGOBATLCS U3MEPUTENIb EMKOCTM, paboTaloLwmii OT akkyMynstTopa u He Tpebyto-
WM COeAAVHEHNS C LUMHON 3a3eMeHNst, YTOGbI rapaHTMPOBaTb CTABUNBHOCTL Pe3ybTaTOB U3MEPEHNS.

[lpyroe anekTpuyeckoe o60pyAoBaHne, 0CO6eHHO (h/lyOpeCLEeHTHbIe Namnbl, A0/HKHO 6biTb YAANEHO OT UCMbITye-
Moro obpasua He MeHee YeM Ha [Ba MeTpa.

G.9.4 NcnbiTyeMmsblii o6pasel,

WcnbiTyembliii o6pasel, MOXeT 6biTb M3bATLIM U3 NOTHOCTLIO cOBpaHHOro obpasua obopyaoBaHus. McnbiTyeMbli
obpaseL, NoANEXNUT KOHAULMOHNPOBAHWIO B KIMMATUYECKOl Kamepe B Tedenne 1 uyaca npu Temnepatype (23 + 2) *C u
OTHOCWTE/bHOI BnaxHocT (25 £ 5) %.

G.9.5 MeToauKa A4NA NOABUXHbLIX 06bEKTOB

EMKOCTb MexXay Kax/oii paccmaTpuBaemoil MeTaslIM4eckoil feTasiblo UCNbITYyemMoro obpasua v MeTasInyeckon
NNacTUHOW [OMKHA 6bITb M3MEPEHa creayoLMm 06pa3om.

a) MomecTuTb o6pasel, Ha MeTannyeckylo naactuHy. Mposojsuias Aetanb obpasya, noanexaiias N3MepeHuio,
[l0/1XHa ocTaBaTbCsA M30/IMPOBaHHON OT NnacTuHbl. Ecnu gna obpasya TpebyeTca onopa, TO OH MOXET yAepxusaTbcsa B
TpeobyloLeMca NOIOXEHUN C MOMOLLLIO 3aX1Ma U3 N30/IMPYIOLLErO MaTepuana, Ho TO/IbKO He PYKOA.

b) MonoxeHne o6pasua AO/MKHO GblTb TAKMM, YTOOLI NOANEXaLLan U3MEePeHNo MeTannyeckas getasnb pacnonara-
nacb BO3MOXHO 6/MKe K METa/i/IMYecKoi NiacTuHe, He KOHTaKTUpoBasa ¢ Heil. OiHAKO €CNU HapyXHasa mMeTan/myeckas
fleTanb Haxo[4uTCs B KOHTaKTe C APYrMMU BHYTPEHHUMWN METaINYECKUMU HYaCTAMU, TO U3MepPeHus cneayeT NpousBecTu
B pa3Ho06pa3sHbiX NOMOXKEHNAX UCMbITyemMoro obpasua, 4Tobbl y6eanTbes, 4To 06HapyXeHo 1 n3MepeHo Hambonbliee
3HaYeHne eMKOCTH.

Mpumevyanune 1— Ecnum metannuyeckas yacTb TPYAHOAOCTYMHA AN15 NPOBEAEHUSI U3MEpPeHuid, Ans obecneye-
HWSA BO3MOXHOCTU NPOBEAEHUS| U3MEPEHU I MOXHO NPUMEHUTb BUHT, 06eCcneynBaloLLnii KOHTaKT C 3TOl BHYTPEHHel ya-
CTb0. BUHT AO/MKEH 6bITb METKUM MO CPABHEHUIO C METAN/IMYECKOW YaCTbo U HE [O/MKEH UMETb 3/1eKTPUYECKOTO KOHTaKTa
c No6oi Apyroit BHyTpeHHel MeTannnyeckoli getansio.

MpumevyaHne 2 — lMapasnTHas eMKOCTb JO/KHA 6bITb CBElEHA K MUHUMYMY, Npex/je BCero Tem. 4ytobbl npu
npoBefeHNn N3MepeHnii Bce NOCTOPOHHWE MPOBOAALLME NpeaMeTbl U Ye/I0BEK HAaXOAWINChL Ha PacCTOAHUW, MO KpaliHei
Mepe, He MeHee 50 cM OT ucnbITyemoro o6pasua.

c) CoeanHeHne N3MepuTeNs EMKOCTU C He3a3eM/IEHHO MeTanIM4yeckol NNacTUHON NpMBOAUT K OTOpPakoBke pe-
3yNbTaTOB M3MEPEHWIA.
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d) MomecTnTe npoBofa OT M3MEPUTENS eMKOCTV Ha yfganeHun oT 3 MM JO0 5 MM OT UCMbITYeMOW 4acTu W Kak
MOXHO Aasiblle OT MeTa//INYecKoil NNacTuHbl. 3anuwunTe 3HauyeHue 3ToW napasnTHON eMKOCTU, OKPYI/INB ero A0 Lenbix
nukodpapag.

e) MpoBefuTe N3MepeHne eMKOCTU UCMbITYEMOI YacTh 1 3anuiumTe pe3ynbTaT 3TOr0 U3MEPEHUs, OKPYInB ero Ao
uenbix nukodapag,.

f) BbluncnnTe pasHocTb pe3y/bTaToB, M3MepeHHbIX Mo d) 1 B), U 3anulLMTe NOMYYEHHOE 3HaYeHue.

a) MosTopute geiicteua oT d) go f) gBaxabl 4719 KaXAOr0o NMOMOXKEHUS UCTbITAHUSA.

h) Bbluncnute cpefiHee 3HauyeHue U3 Tpex N3MePEHHbIX 3HaYEHU i eMKOCTH.

i) BbluncneHHble 3HaueHnss eMKocT MeHee 2 n® cnegyet 3anucatb kak 21®.

B cnyyasx, korga usmMepeHHoe 3HayeHne eMKoCTU N30/IMPOBaHHOI MeTannyeckoi getanu npesbillaeT 3HaYeHue,
npu KOTOPOM OHa NOANEXUT 3a3EM/IEHMNIO, CNleyeT NPOBECTW AOMNOSTHUTE/IbHbIE N3MEPEHUSI U NOBTOPHO OLLEHUTb HEO6XO-
AVMOCTb ee 3a3eM/eHus.

G.9.6 MeToanka fNs ctauMoHapHbIX CMOHTMPOBaHHbIX 06bEKTOB

EMKOCTb MeXJy KaXaol paccMaTpuBaemoli Mesikoli MeTasi/IMyeckoii 4acTbio Ha UCNbITYyeMOM obpasue 1 3emnei
[O/MKHa 6bITb U3MEpeHa B YC/I0BUSAX COCTOSIHUSI 3aBepLUEHHOl CO0pKM (Hanpumep, MeTananyeckue feTann BHYTpU 3a-
3eMJIEHHOI MeTanIMyeckoii cucTemMbl pesepsyapa) B YC/I0BUAX MOJeNMpoBaHus XyaLero cnyyas. Mpy aTom B npumMeHe-
HUW MeTannyecKoin HezazeMNEHHON NacTUHbI HEeT HE06XoAMMOCTU. EMKOCTb U3MepsAIoT caeayowmnm o6pasom:

a) Vi3meputenbHbIM LLYNOM COELMHSIIOT C 3eM/ell oTpuLuaTesbHbI Noc npuéopa ANsS U3MepeHust eMmkocTu. BTo-
poli N3MepuTenbHbIN WyN. COeAUHEHHbIV C MOMOXUTENbHbIM NOMOCOM Npubopa, pacnonarawT Ha BO3MOXHO 60/bluem
yfaneHun oT Nepsoro Lyna.

b) BbINonHAT AelicTBMA No nepeyncneHnsm ot d) 4o i) METOANKMA UCMbITAHWIA, onncaHHoi B G.9.5.

G.9.7 KpuTepumn gonyctuMocTu

MakcnmanbHoe gonycTMMOe 3HaYeHne eMKOCTW 3aBUCUT OT TuMna OnacHOii 30HbI M gaHo B Tabnuue 1.

G.9.8 OT4eT 06 ncnbiTaHun

OTy4eT 06 MCMbITAHUN AO/KEH BKIOYATb, NO KpaiiHeli Mepe, creAyioLLyo NHopMaLmio:
na6opaTopus, NpoBoAsLLas UIMEPEHUE;

- faTa usmepeHus;

TemnepaTypa v OTHOCUTE bHAas BNAXHOCTb;

- onucaHve n ngeHTudukauma obpasua;
cpefiHee reoMeTpnyeckoe 3HayeHne eMKoCTU:
- HanpsxeHue npu nsmepexuu. B;

yacToTa npv NPOBeAEHUN N3MEepeHWii:

- KONMYECTBO U3MEPEHMUIA;

naeHTudrKaunsa NpUMeHeHHoro npuéopa;

- faTa geicTBytolei U npeacTosLwWwein NoBepkuy;
- HOMep HacToslLero ctaHgapTa.

G.10 MNMepeHeceHHbIN 3apag,

G.10.1 O6uwme nonoxeHus

Bo B3pbIBOONACHOI cpefie MakcMmasibHO AonycTuMmasi naolwajb NOBEPXHOCTU U30/IMPYIOLLEro MaTeprana Ao/ixHa
6bITb OrpaHnyeHa B coOOTBeTCTBMM ¢ TpeboBaHusMu IEC 60079-0 n IEC/TS 60079-32-1. OHaKo eCTb MHOXeCTBO APYrux
cnyyaes, Korga npy NpYMEHeHUN N30NNPYIOLWUX MaTepmanoB obecneyrBaeTcs 4OCTATOUHbI ypoBeHb 6e30nacHoCTW. 3ro
cnyvyaun NpUMeHeHNs MaTepuasnos C BHeAPEHHbIMU B HUX U BbICTYNAKLWMUMK HA NOBEPXHOCTb KOPOHUPYIOLUMUN OCTPUAMMU,
cnyyan 060/104€eK C MeYaTHbIMU KOHTYpaMu, a Takke c/lyvyan NpUMeHeHUs MaTepuanos ¢ NPOGMBHLIM HanpsXeHMeM BCero
B HECKO/1bKO KM/10BO/bT. M0 3TOM NpuynHe cneayioliee UcCnbiTaHNe 3apsxeHHoe ™ [oXeT No3BOMNTbL MPOU3BECTU OLEHKY
[ONYyCTUMOCTU NPMMeHeHns obbekTa TorAa, Korga TpeboBaHWs Mo OrpaHMYEeHUI0 ero Maolanan NoBepPXHOCTU He MOryT
6bITb BbIMOSTHEHbI.

B HeKoTOpbIX Cyyasx ucnbiTaHne cnegyeT yxecTounTb. Hanpumep, B criyyae oueHku Tpybbl 4NS 3anpaBku erko-
BbIX aBTOMOGUEN NpeAnoYTUTENbHbI YCNIOBUA XyALIero ciydyas 3apsxeHus 3arpy30o4Hoil Tpybbl NOTOKOM CU/IbHO 3a/ek-
TPU3yOLWMUXCSA TONNB.

MpumevyaHnune — OAHOW U3 Hanbonee CUNbHO INEKTPUIYIOLNXCA XUAKOCTEN ABAAETCA TEXHUYECKNA Tonyon.
OpHako TONyosl NPUBHOCUT 3HAUYUTENbHbIA MOXapHbI puck. Moatomy B SAE J1 645 npeanoxeH TexHuyeckuii ruappae-
CYNb(ypMpPOBaHHbIA TSXKeNblii KEPOCKH, C MHTEpPBaA/IOM TemnepaTypbl kuneHus ot 145 “C k 200 “"C u ¢ TemnepaTypoii
Bcnbiwkn 40 "C [kOMMepUeckue HasBaHus: yarcnmpuT. pactBoputenbs Ctob6apaa, unm tectoeHsunH (Testbenzin)].

B cnyuyaB npeAmMeToB OAeXAbl UCMbITAHNE MOXET NPUBECTU K pe3yfibTaTaM, KOTOPble HaxoAATcsA B NPOTUBOPEYn
C pesynbTataMu, NOJlyYeHHbIMU APYTMMW NPUMEHAEMbIMU MeToAaMn UchbiTaHuii. Mo3ToMy npefMeTbl oAeXAbl 06bIYHO
npoBepsaTCA METOAOM yTeukn 3apaja, ykasaHHbIM Bpacnaga 06suHeHnsa B G.12 uam B EN 1149-3.

G.10.2 MpuHunn

VckpoBoii paspsi NpoMcxoauT, Koraa eMkocTb C. 3apsbkeHHas 4,0 HanpshkeHus u, paspshxaeTcs Yyepes paspagHbli
NpoOMeXxyTok. W3 nutepaTypbl U3BECTHO, YTO Y KaXAol B3pbiBYATON cpefjbl eCTb onpefeneHHblli MUHUMabHbIA 06beM.
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3aXuraHme KOToporo Heo6Xxo4MMO NpU onpefeneHun 3Ha4eHNs MUHUMASIbHOW 3Heprumn 3axuraHus. MNoatomy yasoeHue
LNTMHBI NPOMEXYTKa UCKPbl NOTPE6YeT YABOEHUS HANPsSHXKEHUst U NPU OAHOM ¥ TOM X€ MUHUMAa/IbHOM 06bemMe 3aXUraHus.
M3-3a 3TOV NHENHOI Koppensauumn Mexay 3axuraroLleli CnoCO6HOCTbI0 pa3paga 1 HanpsxxeHVeM U nepeHeceHHbIn 3apsag,
C X U Nlyylle KoppenupyeT ¢ 3axurarnLieil cnocobHOCTbI0 paspsa, YeM ero 3Heprus /> ¢ X U 2.

3T (hakTbl NO3BOASIOT NyTEM W3MEPEHUS 3apsfa, NepeHEeCceHHOro B paspsfe, oueHMBaTb ONacHOCTb 3aXuraHus
paspsifaMu cTaTuyeckoro anekTpuyecTsa.

G.10.3 AnnapaTtypa

Heo6xoammo cnepytoulee.

1) Cton unu TBEpAbI WUT U3 paccenBaloLLlero Matepuana, Hanpumep n3 Heo6paboTaHHOro fepesa:

NMpumeyaHue — lpaBuibHOE UCNONb30BaHNE paccenBatoLLeil NOBEPXHOCTU CTONA rapaHTUpyeT CUbHOe Ha-
KOMMEHWE 3apsif0B Ha 3apsXEHHOV NOBEPXHOCTW BCeACTBME 3h(DEKTOB CBA3bIBAHUSA 3apsAoB. MNocne nogbema obpasua
0T cToNa 3apsafbl 60/blue He CBA3aHbl 3apsfaMun cTosa NPOTUBOMOMIOXKHOIO 3HaKa, YTO NPUBOAUT K ONTUMAasIbHLIM YC/0-
BUSAM 415 BO3HUKHOBEHUSI pas3psfoB.

2) TkaHW M3 mMaTepuanos, OTCTOAWMX APYr OT Apyra JOCTAaTOYHO Aasieko Mo MecTy B TPMGO3INEKTPUYECKOM psgy,
1 LOCTATOYHO 6O/ILLLOTO pasmMepa, YTO6bl UCK/UYUTL KOHTAKT MEXAY MUCMbITyeMbiM 06pa3LoM 1 nanblLaMu Yyesoseka Bo
BpeMs mpouecca 3/71eKTpru3anum TPeHWEM, NepyuaTKu UIN KyCKU [afKoli eCTeCTBEHHON KOXW.

MpumeyaHune 1— Tpuboanektpuyeckune psaabl cM. B IEC/TR 61340-1.

MpumeyaHune 2 — TOAXOAAWMMU NONOXUTENIBHO 3apsXaloluMucs npu TpubGo3anekTpusaumm martepuanamm
ABNAOTCA, HANPUMeEp, rMajkas eCTeCTBEHHAA KOXa, OBeUbs LWepCTb, NoNMaMuHas ogexaa ans yKpbITus oT AoXAs, X/10-
NoK 1 Kowauuit Mex. MoAXoAAWMMY NONOXNUTENBHO 3apsxalLWmrMmuca npyu TpuB6o3NEKTpU3aLMM MaTepuanamMm ssBAsSOTCS,
Hanpumep, NosMypeTaHoBoe W NONUITUIEHOBOE NOKPbLITUE CTONA.

3) lnsA 3apseHns B KOPOHE HYXeH OAWHOYHbIA MeTanmyeckuii uronbyaTblii 3NeKTPoA, CoeANHEHHBIR ¢ oTpula-
Te/IbHbIM MOJIICOM UCTOYHMKA NMUTaHUA Ha HanpsxeHue ot 30 go 70 kB.
4) Cnepytouiee nnv aKkBMBasieHTHoe 060pyAoBaHue A1 U3MEPeHNs NepeHeceHHoro 3apsaga:
a) OTNO/IMPOBAaHHbI MeTanNYecknin anekTpos ¢ anameTpom (25 + 5) MM. coefuHeHHbIV ¢ ocunnnorpadgom c
50 Om Bx040M Npuv paspellarwlleii cnoco6HocTy 109 1/c u ¢ nonocoii nponyckaHust 300 MLy, a Takke UMEKLWMNA LnupKy-
NAPHbIV WYHT 3a3emneHns ¢ conpoTusnernmem (0,25 + 0,05) Om 1 nonocoii nponyckaHus 300 MIy [B cnncke nutepaTtypbl
cM. dhoH Mupgonn [44] [45]. [46](von Pidoll)]. nan
b) OTNONNPOBAHHLIV MeTanInyeckuii aNeKTpos ¢ AnameTpom (25 + 5) MM. COeMHEHHbIV C yCTaHOBIEHHOW Ha
BXOZ€ BONbTMETPA C aBTOMaTUYEeCKUM TPUITEPHbIM cnyckom RC-Lenoukoi 3 napanienbHo BKAUYEHHbIX HA 3eMJ1H0: KOH-
AeHcartopa ¢ emkocTblo (100 £ 10) H® 1 conpoTuBneHns (15 + 2) kKOM (B cnucke nutepatypbl cMm. WHaiiep (Schnier) nnun
C) OTMONMPOBAHHBIA MeTanIM4yeckunii anekTpog ¢ guameTpom (3 £ 1) MM. yCTaHOB/IEHHbI/i B OTBEPCTUM C FNajKu-
MK Kpasmu guameTpom (5 + 1) MM B cTeHKe nosoli chepbl guameTpom (25 £ 5) MM A. coefiJMHEHHbIN C 3eMneil Yepes KOoH-
fleHcaTtop ¢ eMKocTbto (100 £10) H®. ycTaHOB/EHHbIV Ha BXOAe Ky/loHMeTpa [B cnucke nutepatypsl cM. WWa66 (Chubb)].
5) CUIbHO 3NeKTPU3yLWNiics NNOCKNiA Kpyrabliii guck n3 proponnacta (PTFE) TonwmHoi meHee 3 MM 1 ¢ naouia-
Abto 20 000 mm* [B cniucke nuTepaTypbl cM. oH Mugonn (von Pidoll)].
G.10.4 NcnbiTyeMblil o6pasel,
WcnbiTanus cnegyeT BbINOMHATL HA NOTHOCTbIO cO6paHHOM 06pasLe KOHeYHOW NPOoAYKLUM UNK Ha NpescTaBuTeNb-
HOM o6pasue matepuana. O6pasel, He JO/MKEH GblTb MCMOL30BABLLUMMCS B Kakux-1Mbo Apyrux npeAwecTsyoLWmnx ncnbl-
TaHUSAX U MOXET BK/OUATb 106GYI0 KOMBMHALMIO U30MPYIOLLMX, MPOBOASALLMX U paccenBaloLLux MaTepuanos.

NMpumeyaHne — LienecoobpasHo UcnbiTaTb 06paseL, NoSHOCTLI COGPAHHOTO KOHEUYHOTO U3Aenus, NoTOMY YTo
3(hheKT CBA3bIBAHNUS 3apsiiOB BHYTPEHHUMMW MPOBOAALWMMU AeTassiMM MOXET Cnoco6CTBOBATL NPEAOTBPALLEHNIO BO3-
HUKHOBEHUS OMAaCHbIX Pa3psoB.

O6pasel, cnefyeT KOHAMLMOHNPOBATL, NO KpaliHeli Mepe. 24 yaca B kKamMepe KOHAWLMOHMPOBAHNA NpW TemnepaTy-
pe (23 = 2) *C n oTHOCUTENbHOI BRaxHocTh (25 * 5) %.

McnbiTyemblii o6pasel, JO/KeH UMETb HEMOBPEXAEHHYIO YMCTYI0 NOBEPXHOCTb. MOCKONLKY N060I pacTBopuTesb
MOXeT OCTaB/iATb Ha MOBEPXHOCTU NPOBOAALINE CNefbl, NOBEPXHOCTb JIyylle YACTUTL TONbKO WeTKoW. OTO0 0CO6EeHHO
BaXKHO B C/ly4ae, Korja noBepxHOCTb 06paboTaHa aHTUCTATUHECKUM areHTOM.

Ecnun, ogHako, Ha NOBEPXHOCTU BUAHLI CMiefbl NasibLEeB WK Apyrue 3arpAasHeHns 1 NoBepxXHOCTL He obpabatbiBa-
nacb aHTUCTATUYECKMMM areHTamu, To UCMbITyeMblii o6pasel, cnegyeT YNCTUTL cornacHo G.2.4.

G.10.5 MeToguka

CnepyeT BbINONHUTL UCNbITaHNE BCEX YacTeil UCNbITyeMOro o6pasya, CAenaHHbIX U3 U30MPYIOLNX MaTepuanos.
MposoAALWMe YacTu Npu UCNbITAHUK A0/DKHbI ObITb 3a3€M/EHbI, €C/IN NpeJycMaTpuBaeTcs WX 3a3eMsieHne B npolecce
NpUMEHeHns n3genus.

McnbiTaHne NpoBoAAT B Cneaytolem nopsike.

a) MpaBUNbLHOCTL (PYHKLMOHMPOBAHNA CUCTEMbI U3MEPEHUA [O/DKHA ObiTb NOATBEPX/AEHA, Hanpumep, UChbiTaHun-
eM BO3/eiicTBMA paspafHOro uMnynbea npnéamsntensHo 50 HKN co chepuyeckoro anekTpoja Ha BXoAe CTaHAapTHOro
3/1eKTPOCTaTUYECKOro BO/IbTMETPA C M3BECTHOM BXOAHOW eMKOCTbio (Hanpumep. 10 n®) 1 Npyu M3BECTHOM NPUMEHEHHOM
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HanpskeHumn (Hanpumep. 5 kB). AnbTepHaTMBHO, NPV OYeHb KOPOTKOM KOHTakTe ¢ 1.5 B 6aTapeeii (kak npasuno. 1.65 B)
KynoHmeTpa (kak npasufio, ¢ eMkocTbio 100 HP) fOMKHO AaTb NOKa3aHWe coobLeHHOro 3apaga (kak npasuno. 165 HKn).

b) MpoBoAAT UcnbiTaHUa ¢ Heckonbkummn (0T 3 o 12) auckamu m3 proponnacta (PTFE) n yoocToBepsiloTCs, 4To
nonyyvaroT 3HaYeHns, no KpaiiHeit mepe. 100 HKn.

c) HatupailoT ucnbiTyemblii o6pasel, Matepuasiom C NOMIOXUTENIbHOTO KOHLA TpMGo3nekTpuyeckoro psiga. Hatu-
paHue NpoBOAST CO CpefHUM ycunuem npwmxatuna (npubnmsntensHo 40 H) co CKOPOCTbIO OAHO ABWXEHWe B CEeKYyHAY B
Hanpas/ieHUN OT UCMbITATeNs YenoBeka. DNeKTPU3yemMoil NOBepPXHOCTN HeNb3sA foTparneaTbCs ronoii pykoin. HatmpaHue
[0/KHO npogonxaTbes Ao (10 £ 1) ¢ 1 3akaH4YMBaTLCA PE3KUM YAapoM NPUMEHSeMOro KoHTpTena (Matepuana, KoTopbim
HaTMpanu ucnbiTyemblii o6pase).

MpumevaHne — CpefHee yCUINB NPUXATUA MOXHO MPOKOHTPONMPOBATL B3BELUMBAHUEM.

d) 3akpenuTe o6paseLl, N30MPYIOLLUM 32KMMOM, YTO6bI NPEAOTBPATUTL HEXENaTe NbHble YTeukyu 3apsaioB.

e) MogHumuTe o06pasew Hag CTOMOM, Mo KpaiHel Mepe, Ha 20 CM. Kak MOXHO TLLaTe/ibHee COXPaHss ero 3apsg.

f) He Tepsis BpemMeHU, MeA/IEHHO COIMXKAalOT Cthepryecknili INeKTPos 3MepuTesibHoli CUCTEMbI C UCMbITYEMbIM 06-
pasLoM. Moka He MPoMcXoauT paspsg. Ocoboe BHUMaHWE crefyeT yaennTb 0C060 OnacHbIM yyacTkam obpasua, Hanpu-
Mep. ¢ 60/1bLLION NA0WaAb0 NOBEPXHOCTEN U C MENKUMW NMPOBOAALLMMYN AeTansMU.

MpumevyaHne — W3-3a racsawero apdekra 3neKTpoAoB 3axurarowas cnoco6HOCTb pas3psaoB MeHbLUE, YeMm
MOXHO 6bI/10 6bl 0XWMAATL MO 3HAYEHWUIO MEePEeHEeCEeHHOro 3apsAja B UMMybCce, Korga paspsf NPoUCXoAUT B paspsifHbIX
npomexyTtkax MmeHee 2 Mmm gna rpynnsl NA. 1 mm gna MBu 0.5 mm gnsa 1IC.

4) HemepanerHo yaanute o6pasel, OT CO/IM3NBLUETOCS C HUM 3M1eKTpoja.
h) CHUMUTE nokasaHus ¢ gucnaes Uan NPOUHTErpupyiTe ocLUNNOTPaMMy TOKa U YMHOXbTE Ha W3BECTHbIA Kanu-
6pPOBOYHbIVi MHOXMWTE b.

NMpumeyaHne — ECnv PErucCTpupyoTCs MHOXECTBEHHbIE pa3psifbl, TO MPOKOHCYIbTUPYITECH CO CNEeLNanuCcToM.

i) MoBTOpUTE UCNbITaHWe AeBATbL pas.

j) MosTOpMTE NYHKTBI C 3-r0 (C) MO 9-1 (i) C MaTepuanom ¢ oTpULAaTENbHOIO KOHLLA TPM6031eKTPUYECKOro paja.

k) MoBTOpUTE NyHKTbI ¢ 3-ro (c) No 9-i (i) ¢ ApyrMmM mMaTepuasnioM C NOMOXUTE/IbHOTO KOHLA TPU6031eKTpMYecKoro
psaga.

1) MoBTOpUTE NYHKTbI € 3-ro (c) no 9-ii (i) ¢ TpeTbuM MaTepuanom unm oT 5 fo 10 pas ¢ rnagkMM y4acTKOM KOXW
nepyartku.

T) lNpoBepbTe, €CTb N B UCMbITYEMOM 06pasLie 4acTu U3 U30/MpYIOLLEero MaTepuana ¢ NnposoAsaLleli npoTuBono-
NIOXHOW CTOpOHOW. Ecnn ga. To npogomknte ¢ 16-ro. ecnu HeT. 70 ¢ 14-ro.

NMpumeyaHne — IT0 HEO6XOAUMO, UTOGbI YAOCTOBEPUTLCS, YTO CKOJb3SAILLME KUCTEBbIE (CKOMb3SAILLME UCKPO-
Bbl€) pa3psifibl, CNOCO6HbLIE MOBPEAUTL U3MEPUTESIbHYIO CUCTEMY, HE CMOTYT BO3HUKHYTb.

n) MoMecTUTe KOPOHUPYIOLLWA 3EKTPOA Ha HEGOBLLOM PACCTOSHUM HAA UCTIbITYyeMbiM 06pasLLoM 1 3apsiguTe ero.
coBepluas HeboMbLUMe KPYroBble ABUXEHbs. Yepes 5 ¢ yaanute anekTpos 6e3 oTKI0UEHNs BbICOKOTO HANpshXeHusl, 4To6bl
3apsKeHHbIN 06pasel, He paspsauaca 06paTHO Ha OCTPUB.

MpumeyaHune — B KPYroBbIX ABMKEHUAX HET HEOGXO,D'I/IMOCTM, €eC/n aNneKTpon MHOTOWUTO/bIaTbINA.

0) Mpogomxute c 4 (d) no 9 (i).

p) KoHew, vcnbiTaHwmii.

G.10.6 Kputepun AonyctTumocTn

B npouecce oueHkn onacHOCTY creayeT NCNo/b30BaTh HaWbo/bLUME 3HAYEHWUA U3 BCEX Pe3y/bTaToB, NOyYEHHbIX
npu Bcex MeToAax 3apsikeHus.

MakcnmarnbHble 4OoNyCTUMble 3HAYEHUS JaHbl B Tabnuvue 2 v 3aBUCAT OT TUNa ONacHOM 30HbI.

3apsiKeHne KOPOHOIN M HaxNecTbiBAHUEM KOXAHOW nepuyaTkoii — npouecchbl CUbHOW 31eKTpu3auum, conocTaBu-
Mble C 3apshkeHVeMm Npu MaliMHHONM NpPoTUpKe, 060pyA0BaHNEM 3M1EKTPOHHO-UOHHbLIX TEXHOMIOTWIA NN NOTOKaMU XUAKO-
cTell U cbiNyYnx matepuanos.

G.10.7 OTuyeT 06 UcnbiTaHNN

OTy4eT 06 UCMbITAHUM JO/IKEH BKIOYATL, N0 KpaiiHel Mepe, creAyioLLyio MHopMaLmio:

- nabopaTtopus, NpoBoAsLLas U3MepeHue;
farta usmepenus;
- Temnepartypa n OTHOCUTe/IbHas BAAXHOCTb;
onucaHve n ngeHTudmkauma obpasua;
- TUM UCMOMb3yeMOWi TKaHu;
HanpsXeHne KOPOHUPOBAaHUS;
- MakcMmasibHoe MosyyeHHoe 3HauyeHwue;
KOJINYECTBO M3MEPEHMNIA;

- MakcMmasibHoe 3HauyeHue, Nosly4yeHHoe C NPUMEHEeHEM BbIGPAHHOrO MaTepuana 418 KOHTpTena npu anekTpusa-
LUun TpeHnem;
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- nAeHTudmrKauus NpUMeHEHHOro npubopa;

- paTa gelicTByloLWwein n npeacTosLeil NoBepkuy;

- HOMep HacTosLLero cTaHAapTa.

Ecnu pesynbTaTbl UCMbITAHWS NPU 3apsXXeHNN KOPOHOI U Hax/JieCcTbiBaHWEM KOXaHOW nepuartkoli nokasann Hepdo-
nycTUMble 3HAYEHWUs 3apsifjloB B UMMY/bCE, TO UCMbITYEMbI 06pasel, He MOXEeT UCMo/b30BaThbCs TaM. r4e B npoleccax
npounssoAcTBa Npoucxoaut 6onee CuNbHOE 3apsXeHune, Yem Npu pyyHoi nNpoTupke.

G.11 VicnblTaHne 3axXuraHmem

G.11.1 O6wwme nonoxeHns

BTopas BO3MOXHOCTb OLeHKM 3aXuratesibHoii cnoco6HOCTU pa3pafoB, CIPOBOLMPOBAHHbIX B YC/I0BUAX MOAENNPO-
BaHWA XyfLIero cnyvas, COCTOUT B NPOBEAEHNN ONbITOB MO 3aXUraHuio Npo6 pasfMyHbIX B3pbIBOONACHbLIX cpej B 061actu
BO3HUKHOBEHWSA 3TUX paspsaaoB. MprMeHsieMblii 30H4 3axuranusa onucaH B IEC 61340-4-4 (pucyHku G.4 n G.5).

[ipyroe, oTniMyaioLieecs oT peKOMeH0BaHHOro 34ecb, 060pyA0BaHNe, INOXEeT NPUMEHSTLCS, €C/TN OHO BOCMPOU3BO-
AWUT NPUHLUMMbLI UCMbITAHUS U AaeT conocTaBuMble pe3ynbTaTbl.

G.11.2 AnnapaTtypa

30HA, 3aXuraHusi, onmcaHne koToporo gaHo B |IEC 61340-4-4 n nokasaHHbli Ha pucyHke G.4 — 3TO UWAMHAP C
BHYTPEHHUM AnameTpom (70 + 5) MM 1 AnunHoi (100 + 5) MM. M3rOTOB/IEHHBIN N3 XECTKOro HB3NIEKTPONPOBOASALLETO Ma-
Tepuana. TaKkoro kak nonnkapboHart unu oprctekno. Matepuan 3oHga Ao/mKeH 6biTb 4OCTATOYHOWM TOMLWMHBI U AOCTATOY-
HOW NPOYHOCTU, YTOGbI HE packanbiBaTbCA, He KOPOOUTLCA U He NoABepraTbCs Kakum-nnbo ApyruM NOBpPexXAeHUsaM npu
nageHun.

C 04HOro KOHLUa UWIMHApPa, OTAENEHHOro OT LeHTpasibHOM YacTu, NnogaeTcs ropioynii ras. PasmMep BXOAHOrO OTBeEp-
CTUA He CTO/b BaXeH, HO A0/KEH OblTb AOCTATOYHbIM, YTOGLI 06ecneunTb Tpebyemyto nogavy rasa 6e3s cyLecTBeHHOro
NoBbIWEHNA ero AaBneHns. Moaxogawmin orHenperpaguTenb AO/HKEH 6biTb YCTAHOB/IEH B IMHUM NOJAYN rasa Kak MOXHO
6/11Ke K 061acTu 3aXuraHus.

C Apyroro KoHua LuavHApa 3akpenjeHa metananyeckas nnacTuHka, Kotopas ClyX1T OCHOBOI anekTpoAa-paspsasa-
HUKa (CM. pucyHok G.5). B MeTannmueckoii nnactuHe npocBepsieHbl oTBepcTusi agnametpom (5 + 1) Mmm. o6ecneumsaroLyme
nocTynsieHne rasa BOKpYr a/ieKTpoaa-paspsagHuka.

Cdhbepuyecknii MeTannmyeckuii anekTpos avameTpom (20 + 5) MM CMOHTUPOBAH B LeHTpasibHOW YacTu MeTannu-
YyecKkol nnacTuHbl. DNeKTpoA, MeTannnyeckas nnacTvHa u gpyrue MeTanMyeckne Wau Apyrme a/ieKTponposoAsiyme
feTanu JOMKHbI GbiTb NPUCOEAMHEHBI K 06LLEel TOUKe 3a3eM/IeHNs Yepe3 COeMHEeHUs ¢ HeGOoMbLINM CONPOTUBEHNEM
(meHee 10 Om). Touka 3a3eMNeHNs foMKHA ObiTb 06LLeli TOYKON 3a3eMIeHNs KOHCTPYKLUIA 1 060pyaoBaHus. O6uias Toy-
Ka 3a3emMsieHust MoXeT 6bITb COejJMHEeHa C 3a3eM/IeHNeM UCTOYHMKA 3nekTponuTanusi. CoeAHEHNE MeXAy 3N1eKTPOAOoM,
MeTanINYecKoin NNacTUHOW N yCTPONCTBOM 3a3eMNeHUst JO/MKHO 6biTb JOCTATOYHO YCTONUYMBLIM, YTOOLI MPOTUBOCTOATH
hmsnyeckum 1 TepmMmyeckum yaapam. Nepes npyMeHeHnem Ao/XHO 6bITb NPOBEPEHO 3NEKTPUYeckoe coenHeHne pas-
PSALAHOrO 3/1eKTPoAa € 3a3eM/ISIWUM YCTPOCTBOM.

30HA 3aXnraHna HanosIHeH HacafKoW, CTEKNSHHbIMU UK hapdopoBbIMU rpaHy1amMmn C HOMUHaNbHbIM AMamMeTpoMm
0T 1 MM 0 2 MM, KOTOpPbIE YAEPXNBAIOTCA TOHKOV MeTanNoTKaHblo UM CETKOW B KOHUe uunnHapa. CTeknsHHble rpaHybl
Crnoco6CTBYIOT CMELLEHMIO ra3oB 1 NPeoTBpaLLaloT MPOCKOK NaMeHun Yepes 30HA.

Hacagxa, 3anonHsiowas uunuHap, obecneunsaeT pacnpejenerune rasa Haf paspagHbiM 3/1eKTPOAOM U nepes HAM
Tam, rge NpoMcxoaAT pas3psafbl CTaTUYeCcKOoro afekTpuyecTea. [juameTp ceveHns cnost Hacagkm (40 £ 5) mm.

BocnnameHseMblii ra3 — cMechb C BO34yXOM MpeacTaBUTE/IbHOro roptoyero rasa (Y1cToToli He meHee 99.5 %). Bos-
AYyX fomkeH cogepxaTb (21.0 + 0.5) % kucnopoga v (79.0 £ 0.5) % asota. Annapartypa KOHTPOSA U CMELIMBAHUSA ra3os B
Tpebyemoil nponopuum obecneynBaeT nogavy rasa B 30HA 3axuraHus. 3HaueHWs 06bEMHOI KOHLEeHTpauuy rasa B npu-
MEeHSeMOI cmMecu nokasaHbl B Tabnuue G. 1.

Ta6nuuya G.1 — O6beMHas KOHLEHTPaLMsA Ta3oB B rOPOUNX CMECAX

MpepcTaBuTeNbHbI ras O6beMHas KOHLeHTpaums MMH”?ﬂ;ﬁm:gﬁ prus B3pb[l—ll300'q0FI)'ly:(I:-I:OCTl/l
Bopgopog (22.0 * 0.3) % B BO3AYXE 0.016 max HC
OTuneH (8.0 £ 0.1) % B BO3AYXE 0.082 max 1B
MponaH6l (5.2 £ 0.1) % B BO3AYXE 0.25 mOx MA

»Cwm. C.6.

b>Cm. EN 50050.

KoHTposb ra3oBoii cmecun B npegenax HOpMaTUBHbIX [ONYCKOB AO/HKEH OCYLLECTBAATLCA, HaNpUMep, B IMHUA NO-
[lauun ra3oBoii cMecy MHpakpacHbIM aHaIM3aTOPOM COLlePXaHUA roproYero rasa B CMecy.

Ecnun ra3oBas cmecb oT/in4aeTcs OT cMecu, npeAycMoTpeHHoli B Tabnmue G.1. no meToanke ASTM E582-88 gonx-
Ha 6bITb MPOBEPEHA €€ MUHMMAasIbHASA IHEPTUS 3aXUraHUs.
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B kayecTBe MCTOYHMKA rasa YA06HO NPUMEHUTb a30Bbli GaNNOH, HO MOTYT MPUMEHSITLCA U APYrMe UCTOYHWKW
nojauu rasa. B cnyyae HEOGXOAWMOCTW [OMXHbI WCNOMb30BATLCA MONEKYNSPHbIE YnaBnusawlime GuIbTPbl, YTOGbI
rapaHTUpoBaTb HW3KOB B/larocoAepXaHnB rasoB. 3T0 0COGEHHO BaXHO, Hanpumep, Korga BO3fAyx nojaetcs npsMo oT
Komnpeccopa.

Kaxpblil ra3 npoBepsieTcsi, nofjaya ero KOHTPOAMPYETCA pacxofomMepamMu 1 perynmpyeTca knanaHamu. O6wmii pac-
X0f rasa, nocTynawLero Yepes 30HA 3axuraHus, omkeH 6biTb (0.21 + 0.04) n/c.

YTo6bl NpekpaTuTb nojadvy rasoBoii CMecy nocne 3axuraHns, NpuMeHeH 6bICTpo cpabaTbiBatoLLMil OTCEUHbIN Kna-
naH. OTceYHsbIi knanaH JO/KEH OCTAHOBUTb TONbKO NOAAaYy CMecu, 0CTaBNAA NPUTOK BO3AyXa, 06ecneynBatoLLero cyLuky
30Ha 3aXuUraHusi nocsie Toro, Kak BCMbILWKa Npon3oLuna.

Pasmepbl B MUIMMETPAX

T — paspsafAMbIN 3NeKTPOA. 2 — perynupyemas Hacajka U3 usonupywuiero matepuana (nonukap6oHaTHEro uau akpunaoeoro); 3 — uu-

numap u3 usonupylouero matepuana (nonnkap6omMaTHOrO WM akpuaosoro); 4 — nepcopupoBaHHas MeTaninyecxas nnactuHa (Ho-
MUHanbHaa TonuwuHa — 2 NIVI); 5 -- ToHKas mMeTannuuyeckas ceTka (Hanpumep, mMeaHasn);, 6 — Wapuku (Hanpumep, CTEKNAHHbIE UK
dapcdoposbie) guametpom 1—2 MM, 7 — HagexHoe coefjuHeHne C 3eMneil; 8 — 3aXuWM 3a3emneHus; 9 — BXOAHOe OTBepcTue Ans

BSprBOOI‘IaCHOﬁ cmecun
PucyHok G.4 — 30HA 3axuraHmsa
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Pxvieepsimwunwerpet

1 - AMaMeTp OTBEpPCTUi — (6 + 1) MM: 2 — MOHTaXHO€ OTBEpPCTUe ANA Pa3psAHOro anekTpoga: 3 — BUHT ANS KPENIeHus
nnacTuHel Kkopnycy 30HAa 3axuraHus

PucyHok G.5 — MepoprpoBaHHas MeTanamyeckas naactTuHa 30H4a 3aXuraHns

G.11.3 MeToguka

Mpn “cnbITaHUM Ha 3aXWUraHue 30HA 3aXWraHusi, B KOTOPOM o6ecrneyeH NPOTOK UCMbITaTeNIbHOW roptoyeli cmecm,
c6MXaloT C UCMbITYeMbIM 06bEeKTOM. VcnbiTaHNA NPOBOAAT MO MeToAuke, onucaHHoi B G.10.5. nocnefgosatenbHO OT b)
o p). MNpu 3TOM OT/IM4ME COCTOUT B TOM. YTO YMCMO MOC/ef0BaTe/IbHbIX UCMbITAHUIA AOMKHO 6biTb, NO KpaiiHel mepe,
yABOEHO, 4TO6bl KOMNEHCHPOBAaTL CTATUCTUYECKMNIA pasbpoc.

G.11.4 KpuTepuun gonycTumocTn

No6oe BO3HMKLIEE 3axuraHue crnegyeT paccMmaTpuBaTb kak 060CHOBaHWe A5 3aK/OYEHUS O HefoMmyCTUMOCTMW
NpUMEHEeHNs aHHOTO U3AEeNUsi B cpefie COOTBETCTBYIOLLEN rpynmbl B3pbIBOONACHOCTY.

3apskeHne KOPOHOW 1 Hax/necTbiBaHNEM KOXaHOl nepyaTKoil — npoLecchl, CpaBHUMbIE C 3apsXXeHWeMm npu ma-
LWWHHOM TPEHWUW, B 06OPYAOBaHNN 3NEKTPOHHO-NOHHbIX TEXHOMOTUI UMW NPU 3apsKEHUN NOTOKOM XWAKOCTU WK Cbiny-
yero marepuana.

G.11.5 OT4eT 06 UCNbITAHUNK

OTy4eT 06 UCNbITAHUW AO/MKEH BK/OYATb, MO KpaliHeil Mepe, cnegytollyo MHhopmaLumio:
nabopartopusi, NpoBOAALLASA U3MEPEHME;
- [aTta usmepeHus;
TemnepaTypa n OTHOCUTE/IbHAs BNAXHOCTb;
onucaHue n nageHTudmkaums obpasua,;
TUN UCNONb3YeMOli TKaHw;
HanpsXXeHne KOPOHVPOBaHUS;
pe3ynbTaTbl UCMbITAHUA HA 3aXUTaHUe;
KONMYECTBO UCMbITAHWIA, NPN KOTOPbIX 3aXWTraHUsi He NPOU30LWIO;
obpaseL, Npu NCAbITAHNN KOTOPOrO 3aXuraHne nNpon3oLuso;
naeHTUdMKaLnsa NpUMeHeHHbIX Npu6opoB.;
AaTbl A4eliCTBYOWMX N NPEACTOSILLMX NOBEPOK;
HOMEp HacToALlero ctaHjapra.

G.12 N3mepeHune yTeuku 3apsaga

G.12.1 O6wWme NonoXeHUs
[lpyras BO3MOXHOCTb OLlEHKM 33pshkaeMoCcTu MaTepuana, koTopas kK TOMy Xe npegnoytuTesnibHa AN8 npeamMeToB
oAexAabl, COCTOUT B U3MEPEHUMN YTeUkn 3apsaga cornacHo IEC 61340-2-1(42].
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MpumevyaHune — B EBpone NpUMeHsIOT onpejesieHne yTeukn 3apsifja ¢ NepcoHasbHOW 3aluTHON oAexabl no
meToay, onucaHHomy B EN 1149-3.

G.12.2 MpuHuun

Matepuan 3apsxaloT KOPOHOIi 1 B 3ajaHHOM MHTepBasne u3MepuTenem Nons perncTpupytoT nageHne aKBUBaseHT-
HOrO 3apsaay Hanps>KeHUs Ha ero NOBEPXHOCTW.

G.12.3 AnnapaTtypa

Mpumep annapatypbl NokasaH Ha pucyHke G.6. cnbiTyeman 06n1acTb HAHECEHUSA U U3MEPEHNSs HAHECEHHOrOo 3a-
psga fAomkHa 6bITb AuameTpom 50 MM UM 3KBUBANEHTHON KBa3vWKBagpaTHOW naowaan. Bce kKopoHupytoLwmne anekTpoabl
YCTaHOBJ/IEHbI B Kpyre AraMeTpoM 10 MM Ha MOABMXHON nnacTuHe Ha 10 MM Bbile LeHTpa UCnbITyeMolt o6nactn. AnepTy-
pa nsmepuTensa nons (kpyrnoe oTsepctue) Ao/mkHa 6biTb Ha 25 MM Bbile LieHTpa ucnbiTyemol o6nactu. Korga nnactuHa
C KOPOHUPYOLWUMN OCTPUAMU yaNnseTcsl NO/IHOCTbIO, UCTbITyeMas 061acTb [O/KHA ACHO NPOEKTMPOBaTLCA Ha anepTypy
YyBCTBUTE/IbHOCTW U3MEpPUTENs nons.

Vi3mepuTenb Nons AO/MKeH 6bITb NPUOGOPOM 3aBOLCKOr0 M3rOTOB/IEHNS, CMOCO6HBIM N3MEPSATL HaNpsXeHne nosepx-
HOCTU C TOYHOCTbIO OT 5 B g0 40 B 3a Bpems (0T 10 % go 90 %) meHee 10 munnucekyHg. CTabunbHOCTb HOMA JO/MKHA
No3BOMISATb U3MEPATH HaNpPsHKEHME NOBEPXHOCTU C 3TON TOYHOCTbIO 3a CaMble A/INTENbHbIE 3HAYEHUS BPEMEHU YTEUKU.
NMobas octatoyHas MoHU3auMsa [O/MKHA 6biTb MeHblie 10 B, 4To6bl 6bi1a BO3MOXHOCTb NMPOBEPKM MOIHOCTLIO NPOBOASA-
e ogexabl.

[ns obecneyeHnss BOSMOXHOCTW 3anucy yTeukn 3apsija usmeputesib Nons Jo/HKeH 6biTb COEUHEH C NepcoHasb-
HbIM KOMMbIOTEPOM UK OCLMANOrpad oM.

MpumevyaHune — Bonee getanbHOe onuUcaHue METOAWKM W3MEPEHUS UM annapaTypbl MOXHO HaliTm B IEC
61340-2-1.

Myamubl MUKW TP

| -- 10 MUANUMEeTPOBLIA AnaMeTp KpyTa KOPOHUPYIO LWL UX 371EKTPOAOB. 2 — anepTypa U3MepuTens nons; 3 — NoABUXHAA NaacTuHa: uso-
nupylowas nnacTuHa — A5 MOHTaxa KOPOHMPYI LW MX 31eKTPOA0B (CONPOTUBAEHNE yTeuke Ha 3emM/o > 10M OM), BEPXHSAs 3a3eM/eH-
Hasi naacTuHa — 15 9KPAHUPOBAHUS U3MEPUTensi Nons; 4 m— 3a3eM/eHHblii kopnyc; 5 — o6pa3sel 6 -- OTKMAHOE 3KPAHUPYOLEE JHO

MpumevyaHune — Bce pasmepbl HOMUHAJIbHBIE.

PucyHok G.6 — Mpumep ycTpoiicTBa 4N M3MEPEHUs yTeukn 3apsaa

G.12.4 VicnbiTyeMblii 06pasel,

O6pasel, kak npaBuio. — MaTepvan npegmerta ofexabl, No kpaiHeli mepe. 60 MM B gnameTtpe. Yaanute, MArko
nonb3ysch WeTKOW an cayBas YNCTbIM BO3AYyXOM, N106YI0 HAceBLYIo NbiNb. JanbHelilasn ouncTka 4o/HkHa NPOBOANTLCS,
TO/IbKO €CNn 3T0 NpeABapuTENIbHO cornacoBaHo. OAHaKo He UCMbITbIBAiTE COBEPLUEHHO 3arpsi3HEHHbIE YacTy.

Mpn KOHAULMOHNPOBAHNW ¥ MPOBEAEHUN UCNbITAHWIA B OKpYyXatoLieli cpede Ao/mkHa 6biTh Temnepatypa (23 + 2) *C
N OTHOCUTe/bHas BNaxHocTb (25§ 5) %. BpeMs KOHAWLMOHWPOBAHUS nepef WUCNblITaHWeM AO0/KHO GbiTb, MO KpaiiHei
Mepe. 48 4acoB UK APYTUM, €CNN 3TO NPeAYCMOTPEHO CornaleHneM.
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G.12.5 MeTtoguka
VcnbiTaHne NpoBOAAT B cnegytoliem nopsigke.
a) 3akpennsT obpasey B annapartype.
b) BbigBUraloT NAacTUHY C KOPOHUPYIOLW UMK 31eKTpoAamMu B pabouee NoM0XeHNe 1 aKpaHUpyoT n3mMepuTeb nons.
c) Ha (1 £ 0.5) c nogaloT Ha KOpOHUPYHOLLME 3/1eKTPOAbl OTpuLaTenbHoe HanpshkeHne oT 5 kB go 10 kB.
d) YpgansaoT nnacTuHy Tak. 4To6bl n3mepuTesieM nons MOXHO 6blS10 M3MEpPUTb NOTEHL AN Ha MOBEPXHOCTU UCTbI-
Tyemoro o6pasua.
e) /i3mepstoT yTeuky 3apsiga oT Haya/IbHOro [0 CPABHUTE/IbHO HU3KOT0 YPOBHSA HanpshKeHWs.
f) MoBTOpPSAIOT Warn ot b) 40 €) ABaXAbl NPU Pa3INYHbIX NOMOXKEHUAX.
4) MoBTopsAoT warn ot a) Ao f) Npu NoNoXnTeNnbHOK NONSPHOCTY.
G.12.6 Kputepun gonyctuMmocTu
Mpremnemoe Bpems yTeukn 3aBUCUT OT MpoLecca 3apsXeHUsi B YC/I0BUAX OXNAAEMOro NpUMeHeHns. [Ns pyyHbIX
npoLeccoB, rAe 3apskeHue 3aBUCUT OT MOABWXHOCTU YenoBeka OT 1 ¢ A0 2 €. 06bIYHO NpMemMsieMoe BpeMs yTeukun oT
1000 B go 100 B. [ge Tokn 3apskeHus 6oblue, Tpebyemoe BpeMs yTeukn Kopoue.
G.12.7 OTyeT 06 ncnbiTaHUu
OTy4eT 06 UCNbITAHUW AO/MKEH BKOYATb, MO KpaliHeil Mepe, cnegytolyo MHhopmaLuio:
na6oparopus, NpoBOAALLAA U3MEPEHNE:
- AaTta u3MepeHus:
Temneparypa u OTHOCUTe/IbHasA BNAXHOCTb;
onucaHne n naeHTudrkaymsa obpasua:
pesynbTaT UCMbITAHUS;
HanpshXeHve KOPOHUPOBAaHUS;
BPEMS 3apsHKEHNS;
naeHTUdrKaLna NpUMeHeHHOro npuéopa;
nata feiicTBytoLLel 1 NpefCTOsILLER NOBEPKY;
- HOMep HacToslLero ctaHgapTa.

G.13 Mpo6uBHOE HanpsXxeHue

G.13.1 O6uee nonoxeHue

QnekTpuyeckoe NpobMBHOE HanNpsKeHne JO0/MKHO U3MEPATLCA B TeUeHne KOPOTKOro BpeMeHu (Mpu 6bICTPOM pocTe
HanpsKeHus) Npu ncnbiTaHuy cornacHo IEC 60243-1 1 ¢ y4eTOM JONONHUTE NbHbIX TPe60BaHW NO UCMbITAHKI0 HAa NOCTO-
AHHOM HanpsxeHun cornacHo IEC 60243-2.

G.13.2 MpuHuun

McnbiTyembiit o6pasel, noMelanT Mexay AByMSA MeTaiiMyeckumn anektpogamu. MNprknagbisaoT 1 yBenmunsanT
[0 HacTynneHnsa npo60osi NOCTOSAHHOE HanpsXeHue.

G.13.3 Annapatypa

B cnyyae nnacTuH, [UCKOB 1 NUCTOB o6paseL, noMeLlaloT Mexay ABYMA MeTannnyeckumu uunuiapamu. CornacHo
IEC 60243-1, nepsblii, gnameTpom (25 + 1) MM 1 BbICOTOW (25 * 1) MM. f@aBUT Ha obpasel, Maccoil 1 kr. a BTOpPOW, gname-
Tpom (75 + 1) MM U BbicoTOl (10 + 1) MM (pucyHoK G.7). Kpas MeTanimuyecknx LUINHAPOB LOMKHbI OblTb 3aKPYTr/IEHHbIMU
C NONOXNTENIbHLIM PaANyCcoOM KpMBM3HbI (3 £ 0,2) MM. 4TOGbI UCKNIOUNTL KOPOHPOBaHUe. B cnyyae WnaHros mMasnoro gua-
MeTpa OfiMH 3NeKTPOA AO/IKEH 6biTb METaIMYEeCKUM NPYTOM, NIOTHO KOHTAKTUPYIOLWWM C BHYTPEHHEN YacTbio LWnaHra, a
BTOPOW, C BHELWHEN CTOPOHbI 06pasua. — MeTananyeckoin q)osbLroin B BUAE NEHTbI.
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PBLIBpbI B W M TAMETPUT

PucyHok G.7 — OneKTpoAbl A5 U3MepeHns NPOGUBHOIO HaNPSHKEHUS| INCTOB

ONeKTpoAbl COeAVHEHbI C TeHepaTopoM NOCTOSAHHOIO HaNPSHKEHNA U C OTKaIMGPOBaHHbIMW AUCNAEAMU 418 n3Me-
peHnsa HanpsHXeHUs U Toka. [N 06bIYHO 3NEeKTPOCTaTMUECKOW NPaKTUKN MakcMManbHoe HanpshkeHue 20 kKB focTaTtoyHo.
OpfHako B c/lydyae ucnbitTaHusa Tpyb6 Heo6xoAnMO MakcumanbHoe HanpshkeHue 120 kB.

G.13.4 MeToauKa UcnblTaHUsA

MeToguka ucnbiTaHna COCTOUT B CriefytoLem.

a) BbigepxmBaloT o6pasel, npu Temnepatype (23 £ 2) ‘'c 1 OTHOCUTENbHON BnaxHocTu (25 + 5) %, ecnu cornate-
HUEM He NpefyCMOTPeHbl Apyrue yCnoBus.

b) MomelyaloT o6pasel, Mexay 31eKTpoAammn NpU TeX Xe YCI0BUAX OKpyxXatoLeli cpepl.

c) MNopatT NOCTOSAHHOE HaMpsXXeHUe Ha 3NeKTpoAbl U NnogHMMatloT ero B Temne 100 B'c oT 3HaueHus 0 B.

d) B aTom npouecce HeNnpepbIBHO OTC/IEXNBAKOT TOK.

e) OcTtaHOBWTE WCMbITaAHWE U cAenaiTe 3anucb 3HAUYEHUS HanpPsXKeHUs, NpyY KOTOPOM WM Npom3oLwwno 6bicTpoe
yBe/InyeHne Toka, 4acTo BMEeCTe C Pe3kvM 3BYKOM W NOSB/IEHWEM AbiMa, UK Korga AOCTUIHYTO COrlacoBaHHOE BepxHee
npefenbHoe 3HavyeHne HabngaemMoro Toka.

f) ECnv NOCTOSAHHbIV TOK OT UCTOYHMKA 3/1IEKTPONUTAHNA AOCTUraeT 3HadyeHne 1 MA npexge, YeM HanpshkeHue Ha
anekTpogax gocturHet 4 kB (6 KB B cnyyae TkaHell), cnefyeT cumTaTtb, YTO UCMBITYEMbI Matepuan obnagaeTt 4OCTaTOYHO
HU3KUM HanpsxeHnem npo6os.

MpumeyaHne — Bonee getanbHOE ONMcaHNe METOAUKNA N3MEPEHUS MOXHO HaiTy B IEC 60243-1 n IEC 60243-2.

G.13.5 Kputepuu gonyctumocTtu

MakcumanbHO fonycTUMble 3HAYEHUA 3aBUCAT OT 30Hbl ONACHOCTU U NpefcTaBneHbl B 6.3.4.3 1 9.6.1.

G.13.6 OT4eT 06 McnbITaHUK

OTy4eT 06 MCMbITAHUN JO/KEH BKIOYATL, N0 KpaiiHei mepe, cneayioLLyio nHopMaLmio:

- nabopartopus, nNpoBojsLiasa n3mMepeHue;

- faTa usmepeHus;

- TemnepaTypa v OTHOCUTE/bHAas BAAXHOCTb;

- onucaHve n naeHTudukauma obpasua;

- cpefHee HanpshkeHne nMpo60s UAN HanpPsHKeHUs, NMPU KOTOPOM MOCTOSIHHBIA TOK gocTuraeTt 3HavyeHne 1 MA paHb-
Wwe. YeM HanpsHKeHue Ha 3nekTpojax ocTurHeT 4 kB (6 kB B cnyyae TkaHei);

- MAeHTMdMKaLNSa NPUMEHEHHOTO Npnbopa;

- paTa geicTBytolei n npeacTosLwein NnoBepkuy;

- HOMep HacTosALWero cTaHgapTa.
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Mpunoxexnune A
(cnpaBoy4HOE)

CBefleHNa 0 COOTBETCTBUU CCbITOYHbIX MEXAYHapOAHbIX CTAHAAPTOB MEXrocyAapCTBEHHbIM

Ta6nuuya JA.1

O603Ha4EHNE CChITOYHOTO
MeXayHapoAHO CTaHaapTa

IEC 60079-0

IEC 60079-10-1

IEC 60079-10-2

IEC 60079-14

IEC 60079-20-1
IEC 60079-32-2
IEC 60093

IEC 60167

IEC 61340-2-3
IEC 61340-4-1
IEC 61340-4-3
IEC 61340-4-4
ISO 284

ISO 6297

ISO 8031

ISO 9563

ISO 12100-1
1ISO 16392

1ISO 21178

1ISO 21179

1ISO 21183-1
ASTM D257

CreneHb

COOTBETCTBUA

MOD

IDT

IDT

IDT

CTaHgapTam

O603HaYEHIE 1 HAMMEHOBAHNE COOTBETCTBYHOLLEID
MEXIOCYJapCTBEHHOIO CTaHAaPTa

FOCT 31610.0—2014/ IEC 60079-0:2011 «B3pbiBOONACHbIE Cpeabl.
YacTb 0. O6opypoBaHme. Obuwme TpeboBaHNA»

FOCT IEC 60079-10-1—2013 «B3pbiBoOnacHble cpefbl. Yactb 10-1.
Knaccudmkaums 30H. B3pbiBoonacHble ras3osble cpejpl»

FOCT IEC 60079-10-2—2011 «B3pbiBOOnacHble cpefbl. Yactb 10-2.
Knaccudmkaums 30H. BapbiBoonacHble NblieBble cpefbl»

FOCT IEC 60079-14—2013 «B3pbiBoonacHble cpefbl. YacTtb 14. lpo-
eKTUpoBaHMe. BbIGOP U MOHTaX 3/1eKTPOYyCTaHOBOK»

1)
2)
3)
>
6)
&

»

Ha TeppuTtopuun Poccuiickoii Pepepauun geiicteyet FOCT P M3K 60079-20-1—2011.
2>Ha Tepputopun Poccuiickoli ®egepaunn gelicteyet FOCT P 50499—93 (M3K 93— 80).

Ha Tepputopun Poccuiickoin degepauun geicteyeT FOCT P 50344—92 (M3K 167—64).
41 Ha Tepputopun Poccuiickoii ®eaepauun geiicteyeT FOCT P 53734.2.3—2010 (M3K 61340-2-3:2000).
5*Ha Tepputopun Poccuiickoli ®epepaunn geiicteyeT FOCT P 53734.4.1—2010 (M3K 61340-4-1:2003).
Ha TeppuTopun Poccuiickoii ®epepauun feiicteyet FOCT P 53734.4.3—2010 (M3K 61340-4-3:2001).
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OkoHuaHune Tabnuubl JA. 1

O603HaueHVIe CCbITOYHOTO CreneHb O603Ha4eHVe 1 HaMMeHoBaHVe COOTBETCTBYHOLLETo
MeXayHapoaHOro ctaHgapra COOTBETCTBUA MEXrocy4apCTBEHHOIO CTaHaapTa
ASTM D2624-073 - :
ASTM D4308-95 — .
ASTM E582-88 - >

ASTM E2019-03 —

ASTM F150 _ ?
ASTM F1971 — :
BS 5958 — *
BS 7506 — :
DIN 51412-1 _ *
DIN 51412-2 — :
EN 1081 . *
EN 1149-3 _ 1)
EN 1149-5 - 2)
EN 1360 — .
EN 1361 — .
EN 13463-1 MOD FOCT 31441.1—2011 (EN 13463-1:2001) «O60pyAoBaHNe HeaneKkTpu-

yeckoe, npefHasHaYeHHOe 418 NPUMEHEHUS B NOTEHLMANLHO B3PbIBOO-
nacHbix cpegax. Yactb 1. O6wune Tpe6oBaHus»

EN 14125 _ i
EN 14973 _ ®
ISGOTT — @
JNIOSH TR 42 — ®
NFPA77 _ ®
SAE J1645 — ®

» COOTBETCTBYHOLLMNI MEXIOCYAaPCTBEHHbIA CTaHAAPT OTCYTCTBYET. [l0 €0 YTBEPXAEHUS PEKOMEHAYETCSA UCNOSb-
30BaTh NEPEBO/ Ha PyCcCKUii A3blK AHHOTO MeX/yHapOoAHOro cTaHaapTa. MNepeBog AaHHOTO MeXAyHapoAHOro cTaHhapTa
HaxoguTtcs B ®efiepasbHOM MH(OPMALMOHHOM (DOHAE TEXHUYECKUX PErlaMeHTOB M CTaH4apTOB.

MpumeuyaHne — B HacTosLel Tabnuue UCNONb30BaHbI CEAYIOLNE YCNOBHbIE 0603HAYEHUS CTENEHN CoOoT-
BETCTBMUS CTaHAapPTOB:

- IDT — ngeHTU4YHbIe CTaHAapThl:
- MOD — moAnduLMpoBaHHble CTaHAapThI.

Ha tepputopumn Poccuiickoii ®epepaumnmn geincteyetr FOCT P EH 1149-3-2008.
2) Ha TeppuTopun Poccuiickoii ®epepauun geiicteyet FOCT P EH 1149-5-2008.
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Bubnunorpadus

Code of practice for the avoidance of hazards due to static electricity (PekomeHgauns
no npeAoTBPALLEHNI0 ONACHOCTU 3aXUraHus 0T 3/1eKTPOCTaTUYeCKUX 3apsag0B)

Avoidance of ignition hazards due to static electricity. Editor: Berufsgenossenschaft der
Chemischen Industrie. Heidelberg, Germany (available in German only) (MpegoTspa-
LleHMe 0NacHOCTU 3aXWUraHus OT 31eKTpocTaTUYeCKnX paspsaos.)

Electrostatics — Part 1. Electrostatic phenomena — Principles and measurements
(3nekTpoctatuka. Yactb 1. SnekTpocTtatnyeckne ABneHus. MpuHUUNbLI 1 U3MepPeHNN)

Rubber and plastics hoses and hose assemblies — Vocabulary (PykaBa n pykasa B
c6ope pe3nHOBble U NaacTMaccoBble. CnoBapb)

Electrostatics — Part 4-5: Standard test methods for specific applications — Methods
for characterizing the electrostatic protection of footwear and flooring in combination
with a person (3nekTpoctaTtuka. YacTtb 4-5. CTtaHfapTHble MeToAbl UCMbITAHWA ANs
cneymanbHbIX CiydaeB NpUMeHeHns. MeToabl onpeAeneHns anekTpocTaTnyeckoi sa-
LWMTbI 06YBM 1 NOXPbITUSI NOMIA OTHOCUTENILHO YeN0BEKa)

Personal protective equipment — Safety footwear (CpeacTBa MHAMBKUAYANbHON 3a-
WmnThl. 3awuTHasa obyBsb)

Electrical apparatus for use in the presence of combustible dust — Part 2: Test methods
— Section 3: Method for determining minimum ignition energy of dusb'air mixtures
(3nekTpoobopyaoBaHue, NpUMeHsieMoe B 30Hax, OMacHbIX N0 BOCM/IAMEHEHWIO TOpto-
yeii nbinn. Yactb 2. MeTogbl cnbiTaHuii. Pasgen 3. MeToA onpegenerHns MUHMMab-
HOI 3Heprum 3axuraHna NbleBo3AyLHbIX CMeceil)

Potentially explosive atmospheres — Explosion prevention and protection —
Determination of minimum ignition energy of dust/air mixtures (IMoTeHunanbHO B3pbl-
BoonacHble aTmocdepsbl. MNpegoTepalleHne 1 3awmTa oT B3pbiBa. OnpegeneHne Mu-
HUManbHOM 3HepPrumn 3axnranus cmeceli Nblab/Bo3Ayx)

Electrical strength of insulating materials — Test methods — Part 1. Tests at power
frequencies (MaTepuanbl U30M5ILMOHHbIE. MeTOAbl OMPeAeneHus 3MeKTPUYecKoii
npoyHOCTW. YacTb 1. VicnbiTaHWs Ha NPOMbILLIEHHbIX YaCcTOTax)

Electric strength of insulating materials — Test methods — Part 2: Additional
requirements for tests using direct voltage (MaTepuasnbl TBepAbl0 U30MALMOHHbIE. Me-
TOfbl ONpefeneHns 3N1eKTpPMYeckoin NpoyHocTn. HacTb 2: lononHuTeNnbHble Tpe6oBa-
HWSA K UCMbITAHUAM NPW NOCTOSIHHOM HanpshKeHnm)

Electrostatics — Part 4-7: Standard test methods for specific applications — lonization
(9nekTpocTtatuka. YacTb 4-7. CTaHAapTHble MeToAbl UCMbITAHWIA ANSA cneunanbHbIX
cnyyaeB nNprvMeHeHus. VioHnsauus)

Belt drives — V-ribbed belts, joined V-belts and V-belts including wide section belts
and hexagonal belts — Electrical conductivity of antistatic belts: Characteristics and
methods of test (Mepegaun peMeHHbl0. KNMHOBbIE PEMHW, YCU/IEHHbIE pebpamu XecT-
KOCTW. COeJMHEHHbIE K/IMHOBbIE PEMHMW U KNIMHOBbIE PEMHM, BK/OYAKOLNe PEMHU LIN-
POKOr0 CeYeHWs U LeCcTUrpaHHble PeMHW. DNeKTPONPOBOANMOCTb aHTUCTATUYECKUX
peMHeli: xapakTepucTUk1 1 MeToAbl UCTbITaHNSA)

Rubber and/or plastics hoses and hose assemblies for airless paint spraying —
Specification (PykaBa u pykaBa B c60pe pe3nHOBble WM nnactmaccosble Ana 6es-
BO3/]YLLIHOTO pacnbl/ieHNs Kpacku. TeXHnueckne ycnosus)

Standard for Chemical Hoses (PykaBa 15 XMMU4Yeckux npoaykKToB)

Design. Construction. Operation and Maintenance of Aviation Fuelling Facilities (Mpo-
eKTUpoBaHMe. U3rOTOBMIeHWe, 3KCMyaTauus u Texob6CnyXuBaHMe NOCTOB 3anpasku
aBMaLMOHHbLIM TOM/IMBOM)

143



roCT 31610.32-1—2015

[16)

[17]
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144

EN 50050

EN 50059

EN 50176

EN 50177

EN 50223

BIA-Report 12/97

NFPA484

EC Directive 99/92/EC

ISO 10965

ISO 20344

ISO 13688

EN 1149-1

EN 1149-2

EC Directive 89/686/EEC

Electrical apparatus for potentially explosive atmospheres — Electrostatic hand-held
spraying equipment (3nekTpoannapatypa A5 MOTeHUWaNbHO B3PbIBOOMACHbLIX aT-
mocchep. O6opyaoBaHMe pyyHoe AN 3N1eKTPOCTaTUYEeCKOro pacnblifieHuns)

Specification for electrostatic hand-held spraying equipmentfor non-flammable material
for painting and finishing (Pacnbinutenu anekrpoctaTtnyeckme pyyHble NS HaHEeCEHUS
HeBOCMIaMEeHAIOLWNXCA MaTepnasnios Npu oKkpacke u otaenke. TeXHUUYeckne ycnosus)

Automatic electrostatic spraying installations for flammable liquid spraying material
(YcTaHOBKM pacnblivTeNbHble 3/eKTpocTaTuyeckne aBTtomaTnyeckme As NerkoBoc-
nnameHsALWMXCA XUAKUX MaTepranos)

Automatic electrostatic spraying installations for flammable coating powder (ABToma-
TUYECKNEe YCTAHOBKW 3/1eKTOCTATUYECKOTO HamblIeHNs NerkoBoCnaaMeHsoWnxes no-
POLUKOBbIX MOKPbITUIA)

Automatic electrostatic spraying installations for flammable flock material (ABTomatun-
yeckoe o6opyj0BaHNe 3/1€KTPOCTATUHECKOTO AEWCTBUA AN /TErKOBOCNIaMeHAeMOoro
Martepuana u3 KopoTkoro BosiokHa (cpnoka)

Burning and explosion characteristics of dusts. 1997 (in German language only).
Editor: Hauptverband der gewerblichen Berufsgenossenschaften e.V.. St. Augustin.
Germany (XapaKkTepucTVUK1 rOpeHuUs 1 B3pbIBYUATOCTM Nblneit)

Standard for combustible metal (CtaHgapT no orHeonacHblM MeTaniam)

Minimum requirements for improving the safety and health protection of workers
potentially at risk from explosive atmospheres (MMHUManbHble Tpeb6oBaHMA K NOBbI-
LWeHnio 6e30NacHOCTM N OXpaHe 340P0Bbsi PAGOTHNKOB B YC/I0BUAX MOTEHLMANIbHOIO
pucka oT NpPUCYTCTBUA B3pbIBOONACHO! cpeabl)

Textile floor coverings — determination of electrical resistance ([MoKpbITUA TEKCTU/b-
Hble Ans nonoe. OnpeaeneHne 3NeKTPUYECKOro CONPOTUBNEHMS)

Personal protective equipment — Test methods for footwear (CpeacTtsa nHamsngyanb-
HOW 3aWuTbl. MeToabl UCNbITaHW 06yBK)

Protective clothing — General requirements (3awuTtHasa ogexga. O6wme TpeboBaHns)

Protecting clothes — Electrostatic properties — Part 1: Test method for measuring the
surface resistivity (Ogexgaa cneunansHas 3awmTHas. ekTpocTaTmyeckne CBolCTBa.
YacTb 1. MeTog ucnbiTaHUA ANA W3MEPEHUsi NOBEPXHOCTHOTO Y/Ae/NbHOro COMnpoTHB-
neHns)

Protecting clothes — Electrostatic properties — Part 2: Test method for measuring the
volume resistivity (Ogexga cneunanbHas 3alnTHas. dnekTpocTaTuyeckne cBoicTBa.
YacTb 2. MeToAbl UCMIbITAHUS ANS U3MEPEHUS 3N1EKTPUYECKOro CONPOTUBEHUS Yepes
maTepuan (BepTukasibHOe CONpoTUBEHNE)

Personal Protective Equipment (MHavBuayanbHble cpeacTsa 3aluThbl)

H. L. Walmsley and J. Mills. Electrostatic Ignition Hazards in Road Tanker Loading:
Part 1. Review and Experimental Measurements. J. Electrostatics. 28 (1992), 61—87
(X.1. Boamcan n k. Munn3. OnacHoCcT BOCM/I@aMEHEHMS OT 3M1eKTpoCTaTnyecknx
pa3pagoB nNpu 3arpy3ke aBTOMOOGWAbHLIX LMCTepH: YacTb 1. O630p M aKcnepumeH-
TasbHble N3MEepPeHUs)

L. G. Britton, and J. A. Smith. Static Hazards of the VAST. J. Loss Prevention. 25
(2012). 309—328 (J14x. BpuTToH 1 k. A. CMuT. OnacHble afiekTpocTaTnyeckne npo-
aneHns VAST)

1 Koszman and J. Gavis. Development of charge in low-conductivity liquids flowing
past surfaces: Experimental verification and application of the theory developed for
tube flow. Chem Engng Sci, 17 (1962). 1023— 1040 (/. KoxmaH n [Ix. leiisuc. O6-
pa3oBaHue 3apaAa B XUAKOCTAX C HU3KO NPOBOAVMOCTbLIO, NpOTeKaKLWmX No NoBepx-
HOCTAM: 3KCMepuMeHTanbHasa NpoBepka v NpMMeHeHne Teopuu, pa3paboTaHHOl AN
noToka B Tpy6e)
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H. L. Walmsley, The generation of electric currents by the turbulent flow of dielectric
liquids: 1. Long pipes. J. Phys D Appl Phys. 15. (1982). 1907— 1934 (X.J1. Bonmcnw.
BO3HVMKHOBEHME 3/1eKTPUYECKMX TOKOB B TYpOY/IETHOM NOTOKE ANINEKTPUUECKNX XKUS-
KocTeit: 1. lnnHHbIe TPy6bI.)

G. L. Hearn. Electrostatic ignition hazards arising from fuel flow in plastic pipelines. J.
Loss Prevention. 15. (2002), 105— 109 ([x. /1. XepH. OnacHOCTU BOCM/IaMeHEHNs OT
3/1eKTPOCTaTUYECKUX pa3psoB, Bbi3BaHHbIX MOTOKOM Tonnauea B Tpyb6onpoBojax u3
nnacTuka.)

H. L. Walmsley. Electrostatic ignition hazards with plastic pipes at petrol stations. J.
Loss Prevention 25 (2012) 263—273 (X./l. Bonmcnn. OnacHOCTV BOCN/1IaMeHEeHUs oT
3neKkTpocTaTUYecknx paspapoB B N1ACTUKOBLIX Tpy6ax Ha 6eH30K0M0HKaX)

Testing of textiles: electrostatic behavior; determination of electrical resistance of strips
of textile fabrics (MaTepuanbl TekcTubHble. OnpefeneHne 31eKTPocTaTNYeckoro 3a-
pAAa nonoc TEKCTU/bHBIX MONOTEH)

L. G. Britton, and H. L. Walmsley. Static Electricity: New Guidance for Storage Tank
Loading Rates, Process Safety Progress. 31 No. 3. (Sept2012) (/1. BpuTToH n X.J1.
Bonmcan. Ctatnyeckoe anekTpuyecTBo: HoBoe pykOBOACTBO MO CKOPOCTW 3arpysku
TON/INBHbIX EMKOCTEW)

K. Asano. Electrostatic potential and field in a cylindrical tank containing liquid. Proc
IEE. 124. (1977). 1277— 1281 (K_AcaHo. D/eKTpocTaTMyeckuii noTeHuman u none B
LUMAVHAPUYECKOM pe3epByape, codepxallem XULKoCTb)

L. G. Britton and J. A. Smith, Static hazards of drum filling, Plant/Operations Progress.
7 No. 1(1988). 53—62. 63— 78 (J1.0x. BpuTTOH M [ X A CmnT. OnacHoCTU 31eKTpo-
cTaTuyeckoro paspsifja npv pasnvee roptoyero B 604ku)

Standard on explosion prevention systems (CtaHgapT no cuctemam 3aluTbl OT B3pbiBa)

Protective gloves — General requirements and test methods (MepyaTkn 3alUTHbIE.
O6uwwne TpeboBaHNA N METOAbI UCMbITAHWIA)

Electrostatics — Part 2-1: Measurement methods — Ability of materials and products
to dissipate static electric charge (3nekTpoctaTtvka. YacTb 2.1. MeTofbl UCMbITAHWIA.
Cnoco6HoCTb MaTepurasnos U U3genunii paccemBaTtb a/1ieKTpocTaTUYeckne 3apagbl)

Insulating liquids — Measurement of relative permittivity, dielectric dissipation factor
(tan d) and d.c. resistivity (AnanekTpuku xugkue. NamepeHne oTHOCUTENbLHOW An3-
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