MEXXIOCYJAPCTBEHHbIV COBET MO CTAHAAPTU3ALMN, METPOJIOMMN Y CEPTUDUKALNN
(MrC)
INTERSTATE COUNCIL FOR STANDARDIZATION, METROLOGY AND CERTIFICATION
(ISC)

_ TrocT
MEXITOCYOAPCTBEHHDBINU
e IEC TR 61340-1—
2023

SNNEKTPOCTATUKA

DN1eKTpocTaTnyecKkmne aB/eHunsa

PUNSNYHECKME OCHOBBbI
N METOAbl N3MEPEHWI

(IEC TR 61340-1:2012+AMD1:2020 CSV, Electrostatics — Part 1: Electrostatic
phenomena — Principles and measurements, IDT)

N3pgaHne oduumanbHoe

Mocksa
Poccuiicknii NHCTUTYT CcTaHgapTM3aunn

2023


https://www.stroyinf.ru/russian-certificate-1055.html

FOCT IEC TR 61340-1—2023

MNpepgnucnoBne

Llenn, ocHOBHble NMPUHLMNLI U 06lUMe NpaBuia NpoBeAeHUs pa6oT Mo MeXrocyaapCcTBeHHOl cTaHaap-
TU3aumm yctaHoBneHbl TOCT 1.0 «MexrocygapcTBeHHas cuctema cTaHgapTusauun. OCHOBHbIE MOMOXEHNUSI»
n FOCT 1.2 «MexrocyfapcTBeHHas cuctema ctaHgaapTusauun. CTaHaapTbl MEXTocyapCcTBeHHble, NpaBuna
N pEKOMEHAALMM MO MEXTOCYAapCTBEHHON cTaHgapTu3auuun. MNpaBuna paspaboTku, NPUHATUS, 06HOBNEHMS
I OTMEHBI»

CeefigHns1 O cTaHgapTe

1 NOArOTOBJ/IEH AKUWOHEepHbIM 06LWecTBOM «Hay4yHO-NpoM3BOACTBEHHAaA (impma «Junonb» (AO
«HM® «[unonb») Ha OCHOBE COOGCTBEHHOIO MepeBofa Ha PYCCKMIA A3bIK aHrN0sA3blYHOW BEPCUU [OKYMEHTA,
yKa3aHHOro B nyHkre 5

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PerympoBaHuUio 1 MeTposiornm

3 NMPUHAT MexrocygapCTBEHHbIM COBETOM MO CTaHAapTu3auumn, MeTposaornn u ceptudumkauymm (npo-
Toko OT 31 mapTa 2023 r. Ne 160-IT)

3a NPpUHATME Nporosiocosasin:

Kparkoe HavimeHoBaHve CTpaHb! Kog cTpaHbl CokpalleHHoe HaviMeHOBaHVe HaLWIOHaUIbHOro opraHa
no MK(MNCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTv3aumn
ApmeHuns AM 3A0 «HaupoHabHbIA OpraH MO CTaHZapTu3aunm un
MeTposiorMmn» Pecny6imkn ApmeHus
Benapycb BY loccraHgapT Pecny6nvkn Benapycb
Poccua RU PoccraHgapt
Y36ekncTaH uz Y3ctaHgapT

4 Tpukasom ®degepanbHOro areHTcTBa MO TEXHUYECKOMY peryivMpoBaHuio U MeTposiormn ot 4 mas
2023 1. Ne 296-cT MexrocygapctBeHHsblii ctaHgapT FOCT IEC TR 61340-1—2023 BBefeH B geiicTBme B Kade-
CTBe HauMoHanbHOro ctaHgapTa Poccuiickoli degepauyum ¢ 1 uons 2023 T.

5 Hactoswwmii cTaHAapT MAEHTMYEH MexayHapodHoMmy AokymeHTy IEC TR 61340-1:2012 «3nekTpo-
ctatmka. Yactb 1. JnektpocTatmyeckue sBneHus. MpuHumnbl U naMmepenus» («Electrostatics — Part 1
Electrostatic phenomena — Principles and measurements», IDT), Bkao4yas nameHeHne AMD1:2020.

MexAayHapogHblA AOKYMEHT pa3paboTtaH TexXHMYeckum KOMUTETOM Mo cTaHgaptm3auum IEC/TC 101
«3JnekTpocTtaTuka» MexayHapoaHol afekTpoTexHuyeckol komuccun (IEC).

HanmeHoBaHVe HacTosWero craHgaprta U3MeHeHO OTHOCUTE/IbHO HaVMEHOBAaHUSA YKa3aHHOro Mexay-
HapogHoro ctaHgaprta Ansa npusefeHns B cooteseTcteue ¢ NOCT 1.5 (nogpasgen 3.6).

Mpy NpMMEHeHUN HacTosILLEero ctaHgapTa PeKOMeHAYeTCs MCMNOo/b30Barb BMECTO CCbIIOYHbIX MEXAy-
HapoAHbIX CTaH4APTOB COOTBETCTBYIOLME UM MEXroCcyfapCTBEHHble CTaHAapTbl, CBELEHUA O KOTOPbIX Npu-
BeLeHbl B LOMNOJIHUTE/ILHOM npunoxeHun OA.

JonosiHnTeNnbHble CHOCKM B TEKCTe CTaHAapTa, BblAesfieHHble KYPCUBOM, NPUBEAEHbl AN MNOACHEeHUA
TeKcTa opurnHana
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WHdopmaunsi o BBefeHUn B AelicTBMe (NpekpalieHun AeicTBuUS) HACTOSWEro cradgapTa 1 nsme-
HEHWI K HEMY Ha TeppuTOpUM YKasaHHbIX Bbllle rocyfapcTB NybanKyeTCS B yKazaTenax HalMoHaNbHbIX
cTaHapToB, N3jaBaeMbiX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caiiTax coOOTBeTCTBY-
HOLLUX HAUVOHA/IbHbIX OPraHoB No cTaHAapTu3auuu.

B cnyyae nepecmoTpa, U3MEHEHUS UM OTMEHbl HACTOSLLEero cTaHgapTa CoOOTBeTCTBYLWAan UH-
opmauns 6ygeT onybsvMkoBaHa Ha oduunanibHOM UHTeEpPHeT-caliTe MexXrocyaapcTBEHHOrO coBeTa no
cTaHjapTu3auum, MeTponorum u cepTudukauum B kKaTanore «MexrocygapcTBeHHble CTaH4apTbi»

© IEC, 2020
© OdpopmneHue. Prey «MHCTUTYT cTaHgapTusaymm», 2023

B Poccuiickoii ®egepauuy HacTosilMii cTaHAapT HE MOXEeT 6biTb MOJIHOCTLIO UK
YacTMYHO BOCMPOW3BE/EH, TUPAXUPOBAH W pacnpocTpaHeH B KadecTse OoULMabHOro
usgaHua 6e3 paspelleHus denepasibHOTO areHTCTBA MO TEXHUUYECKOMY PerysimpoBaHuio
1 MeTpOosIornu
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BBepgeHune

CTtatnyeckoe 3/1eKTPMYECTBO U3BECTHO Yxe okoso 2500 neT, HO A0 HeJaBHEro BPEMEHU ero BAusHue
Ha YenoBeYeCcKylo AeATe/IbHOCTb Obl10 He3HaYMTe bHbIM. B NpoLu/ioM cTonieTni Nnpupoga CTaTMyeckoro anek-
TpuyecTBa cTasia 6051ee NOHATHOW U NOsiIBUNAacb BO3MOXHOCTb onucaTh NPUHUUMBLI pas3fenieHns 1 HakonaeHus
3apsga. HecmoTps Ha 370, M3-3a MHOXECTBa B3aMMHO BAUSAOLWMX (DaKTOPOB TPYAHO B TON WAN MHOW cuTyaumu
npeaBuAeTb NOMAPHOCTb M BEMIMUMHY BO3HUKAKOLWMX 3apsfoB. Bo MHOTOM afekTpocTaTuka Bce elle ocTaeTcs
«4YepHOoIi Marmeii», a He HayKoiA.

Pas3Butre coBpeMeHHbIX MaTepmnasnoB, 0COBEHHO MOSIMMEPOB, U UX MAcCOBOE NPUMEHEHWe ANns MOKpPbI-
TUI NOMOB, OTAENKA NOMELLEHUI, U3rOTOBAEHUA Mebenu, ogexabl Y NPoAYKLMN TEXHUYECKOro NpUMeHeHus
chenann crtatuyeckoe 3/1IeKTPUYECTBO NOBCEMECTHbIM fIBIEHWEM. B psfe oTpacneil npoMbIW/IEHHOCTH, Ta-
KMX KaK MPOW3BOACTBO 3/IEKTPOHUKM WM peanu3almsa MpoLeccoB C UCNOJSIb30BaHNEM JIerkoBOCM1aMeHs0-
LUMXCA Marepuanos, HenpejHaMepeHHble W HeBUAMMbIE pa3psdbl CTATUYECKOro 3anekTpuyectsa nNpuBoOSAT
K NosIB/IEHMIO 6paka, yTpaTe HafeXHOCTU NPOU3BOAMMON MPOAYKLMUKN, BO3HWKHOBEHWIO NOXAapOB W B3PbIBOB.
B noBceaHEBHOI XW3HN ONbIT yaapa 3/1eKTpoCTaTMYeCKUM paspsagomM ctan Ans nwgeli 06blYHbIM SB/IEHUEM.
OTOo nNpuBesIo K Bo3pacTalolleil NoTpebHOCTN NOHATb Takue AB/IEHUSA U BbISBUTb Matepuasnbl, 060pyaoBaHune
1 Mepbl, NpegoTBpallalLme uiM orpaHMyYnBatoLLe onacHble U HexesnartesibHble MPOSIBAIEHUSA CTAaTU4YeCcKoro
3/1eKTpMYecTBa B XU3HEeLEeATEeIbHOCTM YesioBeka.

B ctaHgapTe npeacTtaBneH 0630p BOMPOCOB, CBA3@HHbLIX C 3/IEKTPOCTATUKON, AL NoMb30BaTesiM
npeacrtasneHve 06 06LWMX CBeAeHUsX, NpuHUMnax, MeToAax U3MepeHuit U NpakTUYeckoM NpuMeHeHun [0-
KyMEHTOB, pa3paboTaHHbix TexHnyeckum komutetom IEC/TC 101.
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M E X T OCVYAAPG CTUBTEHH HBDB 1 CTAHOAPT

ANEKTPOCTATUKA
ANeKTpocTaTndeckne sBfeHns
®VN3NYECKUE OCHOBbI N METO/bl N3MEPEHWIA

Electrostatics. Electrostatic phenomena. Principle physics and measurement methods

Jata BBegeHna — 2023—07—01

1 O6nactb NpUMeHeHus

B HacTosLWeM cTaHAapTe OTpaxeHbl NPUHLMNNAbHbIE OCHOBbI 3/1IEKTPOCTATUYECKUX ABMNEHWI, BKIOYas
reHepupoBaHue, HaKoM/IeHWEe U CTeKaHWe 3apsfoB, a Takke onMcaHne 3/1eKTPOCTaTMYeCKMX paspsifos.

B cTaHgapTe npeAcTaBnieHO 0606LIEHHOE OMMCaHMe MeTOL0B M3MepeHuli (PU3NYEeCKUX BEJSIMYUH, Ha-
61104aeMbIX NPU 3/IEKTPOCTATUYECKUX ABMEHUAX, U XapakTepusylLux Mx CBONCTBaxX marepuasnos, OnucaHbl
onacHble NpPosiBAIEHMS WU NPo6J/IEMbI, CBSI3aHHbIE C 3/IEKTPOCTATUUECKUMUN ABMEHUSAMW, NPUHLUMBLI UX Npeja-
YyNpexaeHns 1 3aluTbl OT HUX, a Takke nprBefeH 0606LLEHHbI 0630p NOME3HOr0 NMPUMEHEHNS 3/1EKTPOCTa-
TUYeckux apekTos.

CTaHpapT npefHasHauyeH [/ UCMO/b30BaHWs MNpu pa3paboTke CTaHAapTOB, B KOTOPbIX YUMTbIBAKOTCS
3/IeKTpocTaTUyecKne SIBMIEHUSs, a Takke [/ NMPMMEHEHMS B KaYecTBe peKoMeHAauuu nonb3oBaTensiM CTaH-
[apToB No obecneyeHnto aHTUCTaTUYECKON 3aLuThbl.

2 HopmaTuBHbIE CCbI/IKM

B HacTosWwemM cTaHgapTe UCMNofib30BaHbl HOPMAaTWBHbIE CChIIKA Ha clefylowmne ctaHgapTsl [Ansa gatu-
POBaHHbLIX CCbIJIOK NMPUMEHSIOT TO/IbKO YKa3daHHOe u3faHue CCbIZIOYHOro ctaHjapTa, AN HeAaTUPOBaHHbIX —
nocnegHee magadHve (BkN4Yass BCe N3MEHEHUS)]:

IEC 60079-10-1, Explosive atmospheres — Part 10-1: Classification of areas — Explosive gas
atmospheres (B3pbiBoonacHble cpefbl. Yactb 10-1. Knaccudmkaumsa 30H. BapblBoonacHble rasoBble cpenbl)

IEC 60079-10-2, Explosive atmospheres — Part 10-2: Classification of areas — Explosive dust
atmospheres (B3pbiBoonacHble cpefbl. YacTte 10-2. Knaccudmkaumnsa 30H. B3pbiBoonacHble MbisieBble cpefbl)

IEC TS 60079-32-1:2013, Explosive atmospheres — Part 32-1: Electrostatic hazards, guidance (B3pbl-
BoonacHble cpefbl. Yactb 32-1. SnekTpocTartvka. OnacHble NposiB/ieHns. PyKOBOACTBO)

IEC 60079-32-2, Explosive atmospheres — Part 32-2: Electrostatics hazards — Tests (B3pbiBoonacHble
cpeppbl. Yactb 32-2. dnektpoctatmka. OnacHble nposBaeHns. MeToabl UCMbITaHNA)

IEC 61000-4-2, Electromagnetic compatibility (EMC) — Part 4-2: Testing and measurement techni-
ques — Electrostatic discharge immunity test (COBMecTUMOCTb TEXHUYECKUX CPEeLCTB 3/IeKTpOMarHuTHas
(BMC). YacTtb 4-2. TpeboBaHUSA U METOAbl UCMbITAHWIA. YCTONYMBOCTb K 3/1EKTPOCTATMUECKUM pa3psgam)

IEC 61340-5-1, Electrostatics — Part 5-1: Protection of electronic devices from electrostatic
phenomena — General requirements (9nekTpoctatuka. YacTb 5-1. 3awmuta 3N1eKTPOHHbIX YCTPONCTB OT 31eK-
TpocTaTtuyeckmx seneHunin. Obume TpeboBaHms)

IEC TR 61340-5-2, Electrostatics — Part 5-2: Protection of electronic devices from electrostatic
phenomena — User guide (3nekTpocTtatuka. YacTb 5-2. 3awmra 31€KTPOHHbIX YCTPONCTB OT 3/1eKTpocTaTu-
Yecknx ABNEHNA. PyKoBOACTBO NO NMPUMEHEHMIO)

M3gaHne opuuynanbHoe
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IEC 61340-6-1, Electrostatics — Part 6-1: Electrostatic control for healthcare — General requirements
for facilities (9nektpocTtatuka. YacTtb 6-1. DneKTpocTaTtnyecKnin KOHTPO/Ib NPY OKasaHnn MegULUHCKUX YCAyT.
O6wume TpeboBaHA K NevebHbIM yUupexneHusm)

IEC 60243-1, Electric strength of insulating materials — Test methods — Part 1. Tests at power
frequencies (2nekTpuueckasi NPOYHOCTb M30MSALMOHHBIX MaTtepuanoB. MeToapl ucnbiTaHuii. Yacte 1. cnbiTa-
HMS Ha NPOMBbILISIEHHbIX YacToTax)

IEC 60243-2, Electric strength of insulating materials — Test methods — Part 2: Additional requirements
for tests using direct voltage (2nekTprnyeckass NPOYHOCTb U3OASALMOHHBLIX MaTtepuanoB. MeToabl UCMbITaHUIA.
Yactb 2. lononHUTe bHble TPEOGOBAHNS K UCMITAHUAM NPU MOCTOSIHHOM HanpsXeHuUm)

ISO/IEC 80079-20-2, Explosive atmospheres — Part 20-2: Material characteristics — Combustible
dusts test methods (B3pbiBoonacHbie cpegpbl. HacTb 20-2. XapakTepucTukn martepuanos. MeToabl UCNbITaHWUIA
roproyein nbiam)

ISO 80079-36:2016, Explosive atmospheres — Part 36: Non-electrical equipment for explosive
atmospheres — Basic method and requirements (B3pbiBoonacHble cpegbl. YacTb 36. Heanektpuueckoe o6o-
pyfoBaHve 4na B3pblBOONACHbIX cpes. O6lme TpeboBaHusa 1 MeTofbl UCMbITaHWiA)

3 TepmuHbI 1 onpepeneHusa

B HacTosileM cTaHfapTe NpYMeEHeHbl cneaylolmne TepMUHbl C COOTBETCTBYHOLLUMMK OnNpeaeneHnsIMu:

3.1 aHTucTaTtmuyeckaa gobaBka (antistatic additive): BewecTtBo, gobasnsemoe naM BBOAUMOE B XWUA-
Kne wnu TBepable MaTepuasibl B LENAX CHMKEHWS CNOCOBHOCTU MaTtepuana npuobpeTtaTb 3apsj, Npu KOHTak-
Te WAV NpU TPEeHWW, NOBbILEHMUA CMOCOBHOCTU K NEpeMEeLLEHNIO 3apsafa U CHMXEHNUS CNocobHOCTM obbekTa
yOEPXMBATb 3apsj Npu KOHTaKTe ¢ 3eMJei.

3.2 aHTucTaTuk (antistatic): CBOIiCTBO Marepuasna, CNnoCOO6HOro MPensiTcTBOBaTb WM OrpaHnMynBaThb
TPM603NEeKTPUYECKOe 3apsKeHue.

3.3 coeguHeHne nepembldkamn (bonding): dnekTpuyeckoe coefnHeHue ABYX wUnn 6onee aneKTpo-
NPOBOAALLNX 0OBEKTOB, CHMXALWee pasHOCTb MNOTEHUWanoB Mexay HUMW 40 He3HAaYUTENIbHOTo YPOBHS.

3.4 npo6on (breakdown): [MoTepsa w3onupyowelin cpenon, BO3MOXHO BPEMEHHO, W30NAUMNOHHbIX
CBOICTB MOJ, BO3AENCTBUEM 3/1EKTPUUECKOTO HaMPSHKEHUS.

3.5 npobusHoe HanpsixeHue (breakdown voltage): HanpskeHne, npu KOTOPOM NPOMCXOAUT Npoboli B
NPeAyCMOTPEHHbIX YCMOBUAX UCMbITAHUA WM NPUMEHEHMS.

3.6 cTekaHue 3apsga (charge decay): HeWTpanusaumsa wiv nepemelleHve 3apsija B matepuane umm
yepes Hero, CONPOBOXAaloLMecs CHMKEHNEM NIOTHOCTM 3apsfa WK noTeHumana 3aps>KeHHOol NoBepXHOCTH.

3.7 Bpems cTekaHus [penakcauunun] 3apsga (charge decay time): Bpems, Tpebyloweecs AN CHUXe-
HVA 3apsga OT BEPXHEro YCTaHOB/IEHHOIO YPOBHSA [0 HWXHEro YyCTaHOBIEHHOTO YPOBHS.

MpumeyaHune 1— B KayecTBe HWKHENO YCTAHOB/IEHHOMO YPOBHSI OObIYHO NMPYHMMAETCS 3HAaYeHue, CocTaB/s-
toLee ofHy JecAaTyo wm 1/e oT HavaulbHOro 3HadeHus (e = 2,718).

3.8 npoBogmmocTb (conductivity): CNnoco6HOCTb BelecTBa NPOBOAUTL 3MIEKTPUYECKUIA TOK, BbIpaXeH-
Had B Cm mm-1.

3.9 npoBOgHWK; npoBoAasawnin maTepuan (conductor or conductive material): O6bekT win matepuan,
obecneunBaroLLmii 4OCTATOUYHO BbICOKYH NPOBOAMMOCTb, MPWU KOTOPOW PasHOCTb NOTEHUManoB Mexay Ntoobl-
MW €70 4YacTsAMU NPaKTUYECKN HesHavymma.

MpumeyaHue 1— Bobuwem ciyyae 3T0 MaTepuas, UMeKLMiA conpoTueieHne Hwke 105 Owm, npu 3Tom pas-
JINYHBIMM CTaHZapTamMu MOryT BbITb YCTAHOB/IEHbI CBOW AViana3oHbl CONPOTUBIEHNS 471 3TOrO TepPMUHA.

3.10 pacceuBawwmini matepunan (dissipative material): MaTepuasn, KoTopblli ob6ecneymBaeT BO3MOX-
HOCTb NepeMeLleHns 3apsfa Ha NOBEepPXHOCTb W/MNKN Yepe3 ero 06beM 3a Bpemsi, KOTOPOe CyLLeCTBEHHO
MEHbLLE BPEMEHMW €ro 3apshKeHUs1 1 BpEMEHU, NPUBOASLLEro K NpobsemMaM, CBA3aHHbIM C 3/1IEKTPOCTATUKOM.

MpumeyaHune 1— Yawle BCEro paccevBatoLM CHATAETCA MaTeprias, MMEIOLWWIA CONpPOTMBEHME B Ananaso-
He oT 10540 1011 Om. PasnnuHble cTaHdapTbl MOMYT yCTaHaB/IMBaTb CBOM NPeAesibHbIe 3HAYEHNS CONPOTUBIEHNIA.

3.11 3emns; 3aszemneHue (earth, earthing, grounding): 3nekTpuyeckoe coegnHeHne (Nepemblvkoii) Nnpo-
BOJHMKA C 06LWei LUMHOW 3a3eMfieHns, rapaHTupyloLlee, 4To NOTeHuuan NpoBOAHMKA U NOTEeHuMan 3emsau
OOVHaKOBbI.

2
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3.12 anekTpocTaTnyeckmii paspsag; 9CP (electrostatic discharge, ESD): lNMepeHoc 3apsiga Henocpea-
CTBEHHbIM COMPUKOCHOBEHUEM WM MPo6oem MNpu PasHOCTM MOTEHLMANOB MeXay OObEeKTOM W OKpyXaloLein
€ro cpegoil.

3.13 rpynnbl B3pbiBOONACHbIX cMmecei (explosion groups): CMecu roprumx rasoB ¢ BO34yXOM, Noa-
pasgeneHHbie Ha rpynnbl B3pbiBoonacHocTtu |, MA, MB n IIC, xapaktepusylowme mx BocnaiaMeHaemocTbl).

MpumeuvaHne 1— Haubonee yyBCTBUTENBHA K B3pbIBY rpynna IIC.
MpumevaHne 2— MeTog knaccudimkauyv npuseneH B [10]2).

3.14 orHeonacHoe BeuecTBO (flammable substance): a3, XngkocTb, TBEPA0E BELLECTBO UM UX CMeE-
CW, CNOCOBHbIE K pacnpoCTpaHeHWo ropeHus Npu A0CTaTOYHOM A1 3aXUraHus BO3AEeNCTBUMM UCTOYHUKA 3a-
XUraHusi.

3.15 noporoBoe HanpsixeHue anekTpoctatuveckon onacHocTtu (hazard threshold voltage): MuHu-
MasibHOE 3HA4YeHVe HamnpshKeHUs 3apshKEHHOW eMKOCTW, NPy KOTOPOM MOXET HACTynNuTb ONacHOCTb NposiBfe-
HWSE CTATUYeCKOro 3/1eKTpuyecTBa.

3.16 B3pbiBOONacHble 30HbI (hazardous area): 30Ha, B KOTOPOW MPUCYTCTBYET MK CYLLECTBYET BEPO-
ATHOCTb MPUCYTCTBMSA OrHEOMACHOro BELLECTBa B TakUX KOMMYecTBax, Npu KOTOPbIX TPebylTca mepbl npea-
YNPEeXAEeHNST 3aKUraHns.

MpumeyvaHne 1— OnpefeneHns B3pbIBOONACHbLIX 30H npuBeeHsl B IEC 60079-10-1 v B IEC 60079-10-2.

3.17 AVANEeKTPUK; U30MAUMOHHbIA MaTepuan (insulator): MaTepuan ¢ o4eHb HWU3KOW CKOPOCTbIO Auc-
cunauyuy 3apsaa, npy KoTopoli 3apsif Ha NOBEPXHOCTU COXPaHSieTCsl AIMTENIbHOEe BpeMs.

MpumeuyaHue 1— lNprcoeanHEHVE AN3NEKTPUKA K SIMHUM 3a3eM/IEHUS He 0GECTeUMBaET OTekaH1e 3apsiaa.

3.18 MuHUMasnbHasa aHeprus 3axuraHnga; M33 (minimum ignition energy): HanmeHblee, B COOTBET-
CTBMM C YCTAHOB/IEHHOW METOAUKOW, KOMMYECTBO SHEPTUM NpU MCKPOBOM paspsiie eMKOCTW, CMOCO6HOM 3a-
Xeub CMecCb OnpejesieHHOro orHeonacHoOro MaTepuana ¢ BO34yXoM Wan KACAOPOAOM.

3.19 penakcauusa 3apsaga (relaxation of charge): Yteuka, nam HelTpanusayus 3apsga yepes TBepAbIi,
XUAKUA MM ra3006pasHblli MaTepuan, NpUBOASALWAs K CHXKEHUIO 3HEPTMU U MOBEPXHOCTHOM MNMOTHOCTW 3a-
psga.

MpumeyaHune 1— loTeHUMaN NOBEPXHOCTU TaOKE CHUKAETCS.

3.20 noBepxHOCTHas N/IOTHOCTb 3apsiga s (surface charge density): BennunHa 3apsifa, npuBegeH-
Has K eAVHULLEe Mowaamn TBepAoli NOBEPXHOCTM WM MNOBEPXHOCTU XUAKOCTU.

3.21 ypesibHOe MOBepXHOCTHOe conpoTusBiieHne, Om (surface resistivity): ConpoTusneHme mexagy
NPOTUBOMNONOXHBLIMA CTOPOHaAMWN KBajpaTa Ha NMOBEpPXHOCTU marepuana.

3.22 TpuboanekTpuyeckoe 3apsxeHue (triboelectric charging): MNpouecc 3NeKTPUYEeCKOro 3apsKeHns,
npy KOTOPOM 3apsif, reHepupyeTcs Mpy KOHTaKTe U NOCNeAyLleM pa3feneHnn AByX NOBEPXHOCTENR, KoTopble
MOryT ObITb TBEPALIMU, XUAKAMU UM NOBEPXHOCTAMU YacTWL, NEPEHOCHMMbIX NOTOKOM rasa.

3.23 ob6bemMHas NNOTHOCTb 3apsga oy (volume charge density): BenuunHa 3apsiga, npuBeAeHHas K
eAnHuLe obbema TBepAOWN, XNAKOA unm razoobpasHoi dassbl.

3.24 ypenbHoe 06beMHOe conpoTusieHne, Om mm (volume resistivity): ConpoTuBneHne mexagy npo-
TMBOMOJIOXHBIMW KBaJpaTHbIMU CTOpPOHaMKU mMatepuana B chopme kyb6a ¢ o6bemom 1 m3.

4 OCHOBbI CTaTU4YeCKOro afieKTpmyecTtea

4.1 O6wme NonoxeHus

B oCHOBHOM 3fiekTpocTaThyeckne 3apsgbl Ha Matepuane, U3genunm uin o6bekTe — 3To pesy/bTar:
- MPUKOCHOBEHUS U TPEHUS;

- nepeHoca 3apsga;

- 3MEKTPOCTATNYECKON UHAYKUNN;

- nonspusauuu;

) IOCT 31610.20-1—2020 npegycMaTprBaeT Knaccudbrkaumio TPexX rpynn B3pbIBOONacHbIX cmecei |, HA, 1IB,
IIC, A, 1B, 11C BblAgeneHHbIX B nogrpynnbl cornacHo MOCT 31610.0.

2) CcbINkM B KBagpaTHbIX CKOOKax OTHOCSTCS K pasfeny «buorpadimis».
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- NposiBNeHnsa PoToapdexTa;

- NPOABMEHNSA NUPO3NEKTpPUYecKoro addekTa;

- NPOSAAB/IEHNA Nbe303/IeKTpUYecKoro agpdekTa;

- MOHM3aLUN 1 afcopbLmmn NOHOB;

- 9N1EeKTPOXUMUYECKMNX MPOLEeCcCOoB.

Mpy 3TOM NEepPBUYHLIM UCTOYHWKOM 3/1IEKTPOCTATUYECKOrO 3apsja sBnseTca TpnuboanekTpuyeckoe 3aps-
XeHue. Ecnu aBe nepBOHayYasibHO He 3apshKeHHble NMOBEPXHOCTU MPUBECTU B COMPUKOCHOBEHWe, nponsoingeT
nepeHoc 3apsija B OCHOBHOM Ha 06Lleld, pasgensowein nx rpaHuue. Ecnm ras cogepxuT B3BeLLeHHbIe TBep-
[Oble UMW XUAKME YacTuubl, KOTOPbIE CTAHOBATCS 3apsHKEHHbIMU MPU KOHTaKTe Y Noc/efylolwemM pasgeneHun,
TO MOXHO YBUAETb, YTO ra3 afiekTpocTaTnyeckn 3apsikeH. Mpu pasgeneHnn kaxgas noBepXHOCTb YHOCUT 3a-
psgbl OAMHAKOBbLIE MO BENMYMHE W MPOTMBOMOJIOXHbIE MO 3Haky. MNpoBoAsALMe UM paccemBarline 06bEKThI
MOryT MpMobpecTy 3aps NOCPEeACTBOM MHAYKLUM NOJ BO3AEWCTBMEM 3/IEKTPUYECKOTO NONS APYTrMX 3apsKeH-
HbIX OOBLEKTOB WU MPOBOAHMKOB C BbICOKMM MOTEHLUManoMm. /1loboii 06BEKT MOXET CTaTb 3apshKEHHbIM, eciuv
Ha HEM akKKyMy/NUPYIOTCH 3apshKeHHble YacTULllbl WU UOHbI.

OueHb BaXHO UMETb MpeAcTaB/fieHNe 06 3TUX SIB/IEHUSX, YTOObI 0b6ecneuymBaTb Haj/iexallee BbINos-
HeHne mnpoueayp NPOBEPKM U OAHO3HAYHYID MHTEpnpeTauuo NoslyvyaeMmblX AaHHbIX. DTO TakKe BakHO A1s
Bbl6Opa 3/1€KTPOA0B, 3almnTbl MPUOOPOB A1 U3MEPEHNS TOKa OT HaYa/IbHOr0 €MKOCTHOrO cKauka W B/IMSHUS
BPEMEHM UX MHEPLMOHHOCTM Ha 06pabOoTKy pe3ynbTaToB U3MepeHusi. VIHepUMOHHOCTb M3MEpPEHU Ao/HKHA
COOTBETCTBOBAaTL TPe6OBAHMAM K MOSyYaeMbiM AaHHbIM. [leTasibHble KOMMEHTapun BK/HOYEHBbI B ONMUCAHUSA
OTAe/IbHbIX METOA0B UCMbITAHUNA.

4.2 KOHTaKTHaAa anekTpusauus

KOHTaKTHas 3/1eKTpM3aLusi MOXeT NMPOMCX0AnTb NPU B3aMOAeNCTBIUM ABYX TBEPAbIX MaTepuanos, AByX
XUAKOCTEN Ui TBEpPAOro matepuana v XXugkocT. Yuctble rasbl He MOTYT 3apsXkaTb MaTepuasibl Takum nyTem.
Ecnu ra3 cogepXuT TBepAble YacTuLbl WM Kaniu XUAKOCTU BO B3BELIEHHOM COCTOSIHUM, TO OHWU MOFYT 3apsi-
XaTbCs, W TaKoli ra3 MOXeT HECTU 3TU 3apshKeHHbIe YacTuLbl.

B cnyyae pasninMyHbIX TBEPALIX MaTEpPUasioB, NepPBOHAYA/ILHO HE 3apsKEHHBbIX M HAXOASALWMXCS Mog, Mo-
TEHLUMaNoM 3eM/1, NPU COMPUKOCHOBEHUM MeXay HUMK MPOUCXoAuT nepefada 3apsga oT ofHOro matepuana
K Apyromy. Korga oHU pasfensitotcs, CBOGOAHbIA NOMOXUTE bHBIN 3apsj 0CTaeTCs Ha OAHOV NMOBEPXHOCTU, a
CBOGOAHbBIV OTPMLATE/bHLIA 3apsf — Ha ApYroil noBepxHocTW. KonnyecTBo 3apsiia BO3pacTaeT C pasmMepom
niowagnm KoHTakTa U BO3AENCTBYIOLLEro AaBneHus. [ononHUTeNbHOE TPeHUe Takke yBenuuuBaeT addek-
TUBHYIO KOHTAKTHYIO M/olafb.

CBSi3b MeXay BE/IMUMHON U NOMAPHOCTbIO 3apsi0B, NosyYaeMblx MaTepuanamu, MOXHO NpeacTaBuTb
B BUAE CMNUCKOB, Tak Ha3blBAEMbIX TPUBOINEKTPUUECKMX PSAOB. OXMAAeTcs, yTo MaTepuasn 3apaauTcsa no-
NIOXUTENbHO MpY B3aMMOAENCTBUN C MaTepPMasioM, PacnofoXeHHbIM B TAKOM Psily HUXE ero, 1 oTpuuaTteb-
HO — MpW B3aWMOAENCTBMM C MaTEPMAsIOM, PACMOJIOKEHHbIM Bbille €ro. HyHO OTMETWTb, YTO MOJSIOXKEeHue
maTtepuana B TPMGO3/1EKTPUUYECKOM Psily HELOCTATOYHO ONpefesieHHOe, 3aBuCsLLee OT YC/I0BUIA UCMbITaHWS.
K ToMy e fgBa o6pasua 13 0AHOro 1 TOro Xe MaTepuana npu TpeHun ApYr ¢ APYroM MOryT A0BOSIbHO CU/bHO
3apskaTbCs.

Mpumepbl TPBO3NEKTPUUECKNX PAAOB NpPeacTaBfieHbl B Tabnvue 1.

Tab6nunya 1— Mpumepbl TPNOOINEKTPUUECKUX PSOOB

Mpeamet 3apsig,

Mex kposnvika MonoXuTENbHBI
Crekno

YesioBeyeckne BOJIOCHI
Monvamung, (HelinoH)
Lepctb

Mex

Lenk

ANOMUHNIA

Bywmara

Xnonok

Crasib

[Jepeso

4
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OKoHuaHVe Tabnmubl 1

Mpeamet 3apsag

PesuHa OTpuatensHblii
AueTaTHbIi UCKYCCTBEHHbIN LUK

MonuatuneH (M3) v nonunponuneH (M)

MonuteTpaatuneH (MT3I)

Bununnact (HMBX)

[MonuypeTaH

MonuteTpadiTopatuneH (MTHI)

[Ba conpukacatLinxcs npegmeTa B3aMMHO 3apshkatoTcsl 3apsfaMu NpPOTUBOMOJOXHbIX 3HAKOB, U MEX-
Ay HAMKM o6pasyeTcsi afiekTpuyeckoe nose. MNpu nocreaytollemMm WX pasfesnieHnn NpeojosieBaeTcs cuna ux
B3aMMHOIO MPUTSHXKEHWS] U JIMHEHO C YBE/NIMYEHMEM PAacCTOSIHUSI MeXAy HUMW BO3pacTaeT pasHOCTb MOTEH-
umasnoB. Mpn 3TOM NPOUCXOAUT yTeuka 3apsfoB yepes /obble oCTaloWMecs y4acTKu CONPUKOCHOBEHNUS pas-
fensiemMblx MatepuanoB. B ciydae fABYX MPOBOAHWMKOB PEKOMOMHALMA 3apsifoB MPakTUYeCcKW MOsHas W Hu
Ha OfHOM MaTepuasie 3apsifoB Mocne pasgeneHuss He octaetcsa. Ecnv oguH unm oba maTtepuana siBNsOTCS
HEeNpPOBOASLLMMU, MOXET He GbITb MOSIHON PEKOM6MHALMM 3apsSA0B, U pasfensiolecs Mmatepuasbl COXpaHaT
yacTb CBOero 3apsga. Mpn 3ToM, HECMOTPS! Ha TO YTO COXPaHSETCS TO/IbKO HeGOo/bluasi YacTb NepBOHaYasb-
HOrO KOJIMYecTBa pas3fesisieMblX 3apsfoB, T. K. paccTosiHUe MeXay HUMMW Npu CONMPUKOCHOBEHWM NOBEPXHOCTE
ObI/I0 Upe3BblYaliHoO Masio, NoTeHUMasn Nocie WX pasgesieHus MOXeT AOCTUYb MHOTUX KUMOoBO/bT. PeasibHble
MOBEPXHOCTM OObIYHO MMEIT HEKOTOPYH LUEPOXOBATOCTb, M UX 3apshKeHWe BO3pacTaeT, ecnu noj Bo3feit-
CTBYEM AaBfIEHVs WM TPEHUs YBeNM4MBaeTcsl njoladb KoHTakta. CreayeT 3amMeTuTb, UTO peasibHasl nio-
Wafb COMPUKOCHOBEHUSI MaTepuasioB CyLECTBEHHO OT/AMYaeTcs OT NJowWaAy VX HOMWUHA/ILHOTO KOHTaKTa.
OHUM MOTYT OT/IMYATLCS Ha NOpsSLOK Unn Gosee.

KoHTaKTHasi a/1eKTpu3aLmsi XUAKOCTeH — Takoii Xe COoXHbI MpoLecc, HO 3aBUCALMIA elle U OT npu-
CYTCTBMSI MOHOB U 3apshKeHHbIX MUKPOCKOMUYECKUX YacTUl, (B MeHbLUei cTeneHu). ECnm noHbl (Mnn YacTulbl)
OfIHOI1 MoNAPHOCTU abCcopbMPOBaHbI NMOBEPXHOCTHIO, TO K HUM MPUTSIHYTCS WMOHbI NPOTUBOMO/IOXKHON MONAsp-
HOCTU, KOTOpble 06pas3yloT ANGMY3NOHHbI 3apsXKeHHbIN C/oM B XUAKOCTU, NPUMbIKAIOWMIA K NOBEPXHOCTY.
Ecnu XnaKoCTb 3aTeM NepeMecTUTCs OTHOCUMTE/IbHO MOBEPXHOCTU, TO OHA YHECeT 4YacTb 3TOro AN dy3noH-
HOro c/losl, TEM camblM 06ecneynB pasgesieHne NoSIOXKUTESbHLIX U OTpULaTE bHbIX 3apsfoB. Kak 1 B criyyae
TBEpAblX YacTul, BbICOKOe HanpshkeHue obpasyeTcsi B pesy/bTaTe paboTbl, 3aTpayeHHoil Ha pasdeneHve 3a-
PSLOB, €C/N XWAKOCTb HEA0CTATOYHO 3/1EKTPONPOBOAHA, YTO6LI MPEeaoTBPaTUTL UX B3aMMHYH HeliTpanusa-
umto. Takne MpoLECCHl MOTYT NPOTeKaTb Ha rpaHuLax TBEPAOro MaTepuanahknaKocTu U KUAKOCTUHKULKOCTH.

4.3 3apshkeHue NHAyKUunen

dnekTpuyeckoe nosne CywecTByeT BOKPYr /II060ro 3apshkeHHoro oobekta. MpoBOAHMK WK pacceunsalto-
WMii MaTepuasn, BBEAEHHbIA B Nose 3apsHKEHHOTO 06beKTa, U3MEHSeT Haya/lbHyl0 KOHhurypauuio ero anek-
TPOCTATUYECKOTO MOMS, U B TO e caMOe BPeMs MoJ B/IMSHUEM ero BO3AENCTBUA B HEM NPOMCXOANT nepepac-
npegenexHve 3apagos (PUCYHOK 1a). Ecnv He3apskeHHbI 06BbekT U30/MpoBaH OT 3eM/n, TO OH npuobpeTeT
3/1eKTpoCTaTMYeCcKknii NoTeHUMan, 3aBUCALLMIA OT ero MOJIOKEHUSI B MNOJe 3apshKeHHOro Tena. Takoli 06bekT
Cnocob6eH Bbi3blBaTb 3/1EKTPOCTATMYECKNE pa3padbl M3-3a SHEPrMn NpUo6GpeTeHHOro noTeHumana.

1 2 1 2 2
PucyHok 1a) - ConuxeHve PricyHok 1b) —KpaTkoBpemeHHoe PucyHok 1c) - YpaneHve
3apshkeHHOro oobekTa (1) coeVHEeHVe He3apsHKEHHOro COEAVIHEHVS C 3eM/1eit
C He3apsHKeHHbIM 06BEKTOM (2) o6bekTa (2) ¢ 3a3eMNEHNEM. 1 3aTeM NEPBOro 06LEKTA;
HezapshkeHHbIi 06bEKT NPOBOJHVK OCTaeTcs
3apsxaeTcs, HO npuobpeTtaeT 3apPsHKEHHBIM (B flaHHOM
noTeHupasn 3emm npymepe - OTpULATESILHO)

PucyHoK 1 — 3apsikeHvie UHayKumei
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Ecnu, noka AeiicTByeT anekTpocTaTnyeckoe nose, 06bLEKT KPaTKOBPEMEHHO COEAMHUTL C 3eMseil, no-
TEHUMaN 06beKTa CHWXAeTCA A0 Hy/sl U Ha HEM OCTaeTCs HeypaBHOBELUEHHbIV 3apsas (pucyHok 1b). Korga
BO34ECTBYIOLLEE 3/IEKTPOCTATUYECKOE MOJIE YCTpaHaeTcs, CBO6OAHbLIN 3apsig octaetcs (pucyHok 1c). Ecniu
06BbEKT 2 OTK/IOUEH OT 3eM/IN, a BO3[eiCTBYIolee Nojie YCTPAHEHO, TO C HEro MOXeT Mpou3oiiTV paspsig,.
CuuTaloT, YTO TakuM 06pasoM MNPOBOASALLMIA OGBEKT 3apsauica MNOCPeAcTBOM MHAYKUUW. Paspsp ¢ Takoro
06beKkTa MOXET NpefcTaB/sTb ONACHOCTb, HaNpUMep, Npy NepemMeLLeHn 130/IMPOBAHHOIO YesioBeka BON3N
3apshKeHHbIX MaTepuasnos.

4.4 Tlepepadva 3apsaga NpoBOAUMOCTbLIO

Bcsikuii pas, korga 3apsKeHHblli 06 bEKT KOHTAKTUPYET C APYrMM 0GBLEKTOM (PUCYHOK 2), UX 3apsifbl ne-
pepacnpefenstoTcs B Takoil CTeNeHu, B KOTOPOIi MO3BOST UX NPOBOAUMOCTb M €MKOCTb. DTO NOTEHLMANbHbII
MCTOYHMK 3/IEKTPOCTATUUYECKOTO 3apshkeHusl. Tak, Hanpumep, 3apshkalTcs TBepAble O0GBLEKTbI, Ha KOTOPbIX
0CaXAAlTCA 3apsiKeHHble OpbI3rv, TyMaH WAM Nbiib. Mogo6Has nepegaya 3apsifoB MOXET Takke NpPoucxo-
OUTb, Korga 06bekT HAXOAUTCS B MOHM3MPOBAHHOM MOTOKE rasa.

PucyHok 2a) - 3apshkeHHbI 06beKT PuicyHok 2b) - PasfeneHve 3apsKeHHbIX
ConpyriKacaeTcs ¢ He3apsKeHHbIM 0OBLEKTOM. 06BLEKTOB
MonoxuTensbHbI 3apaa nepegaeTcs
Ha He3apsHKeHHbI 06beKT

PucyHok 2 — Mepeaada 3apsiaa NPoOBOAMMOCTbIO, KOrAa 06bekTbl 1 1 2 SABNSOTCS NPOBOAHKAMM

4.5 CoxpaHeHue 3apsna

Jaxe nocne pasgeneHnst B Npouecce 3apshkeHUs 3MeKTpocTaTuueckie 3apsgbl GbICTPO B3aMMHO Heid-
TPanNU3yTCs HEnocpeacTBEHHO UM Yepes3 3eMsIlo, eCcnn AN 3TOr0 He BO3HWKHET MpensTcTBuii. Ecnu 3apag
HaXOAWUTCS Ha HenpoBoAALEM 06BbEKTe, TO OH COXpPAHSAETCA U3-3a 3/1eKTPUYECKOro COMpoTUB/IeHNs MaTepua-
na. Ytobbl 3apsig, COXpaHsacs Ha NPOBOAHMKE, NPOBOAHMK LO/MKEH GblTb U30/IMPOBAH OT APYIUX NMPOBOAHMKOB
N 3eM/IN.

UuncTble rasbl, Kak v BO3ayX, B 06blUYHbIX YC/IOBUSX ABNSIOTCA HENPOBOAALLMMU, U B3BELLEHHbIe YacTuLbl
UnK Kanam B o6/1akax Mbinn, B TYMaHe WM B Pacrbl/IEHHbIX CUCTEMAX MOTYT COXPaHATbL CBOU 3apsifibl OYeHb
[IONIr0 HEe3aBUCKMO OT 3/1EKTPONPOBOAHOCTU CaMMX YacTuL,

CKOpOCTb yTeuek 3apsija 3aBUCUT OT 3/IEKTPUYECKOTrO COMPOTUB/IEHNS HEMNpPOBOAALLMX 06BEKTOB B CU-
cTeMe 1 eMKOCTeil NPoBOHNKOB. 3TOT NPOLIECC U3BECTEH KakK penakcauus. 3HaueHus 3/1eKTPUYecKoro conpo-
TUBMIEHWS], YeNbHOr0 CONPOTUB/IEHUS, 3/TIEKTPONPOBOAHOCTM W/IM CKOPOCTU CTekaHus 3apsija, KoTopble Tpe-
BYIOTCS AN PELLEHUs 31eKTPOCTaTMUecKoi Npo6iemMbl, 3aBUCAT B OCHOBHOM OT paccMaTpvBaeMoil CUCTEMBI.

BOo MHOIMX NPOW3BO/ACTBEHHbLIX MPOLEccax 4acTto NMPOUCXOAMT HEenpepbiBHAA reHepauus 3/1eKTpocTa-
TUYECKUX 3apsif0B, KOTOpble HaKan/MBalTCS Ha AWSMEeKTPUKe WM 060COGMEHHOM MPOBOAHVKE, Hamnpumep
KorAa MoTOK 3apsXKeHHOW XUAKOCTU WK NOpoLIKa NOCTyNaeT B U30/IMPOBAHHbIA MeTanIMyecknii KoHTeliHep,
WK Korga 4YenioBek UAET Mo M30/IMPOBAHHOMY HAMO/ILHOMY MOKPbITUIO. B 3TOM criyyae noTeHuuan Ha n3o-
IMPOBaHHOM MPOBOAHMKE — pe3y/bTaT 6asaHca Mexay nocTynalolwmm 3apsiioM U CKOPOCTbIO ero CTeKaHusl.
SKBUBA/IEHTHAs 3MEKTPUYECKAss CXeMa MoKasaHa Ha puUCyHKe 3, a noTeHuMan NPoBOAHMKA BbIYUCASAT MO

dopmyne

V= \VOeR'c + iRm1 - eRC (1)

roe V. — noTteHuman nposogHuka B;

6
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VO — HauvanbHbIA NOTEHUWan;
R — conpoTtusnieHue 3aszemsnieHus, Owm;
t— Bpemsa OT Havana 3apskeHus, C;

C — eMKOCTb NpoBOAHMKA, .
MakcuManbHbIli NoTeHUMan gocturaetcs, korga t » RC, W BblpaxaeTcsi kak

Yrax="'*4- @)

JEC 1195/12
PyCyHOK 3 — SKBUBa/IEHTHAS! 3/IEKTPUUECKAs CXeMa [/ 3aPsKeHHOrO NPOBOAHMKA

UT06bl YCTAHOBUTHL 3HAYeHUe 3apsfa, KOTOPbIA MOXET HakKoMUTbCS, MOXHO U3MEepUTb eMKOCTb U30/U-
pOBaHHOrO 06BbEKTa U ero CONPOTUB/IEHWE OTHOCUTE/IbHO 3a3eM/IEHUA WM CKOPOCTb CTekaHus 3apsja. 3To
HEBO3MOXHO cAenaTb /15 B3BELUEHHON B BO3A4yXe NblN WM TyMaHa.

34ecb NPUHATO AOMyLleHWe, YTO COMPOTMBIEHWE WM CKOPOCTb penakcauuu 3apsifa W30/sLUOHHOTO
mMaTepunana — BefMYMHa MNOCTOsIHHasA. 3TO He Bcerja Tak. 3HadeHue COoMnpoTMBEHMA AN ONpefesieHHO
pa3HOCTM MOTEHLMNANIOB MOXET MEHSITbCS B 3aBMCMMOCTU OT BPEMEHU, U TOYHO Tak Xe CKOPOCTb CTEKaHWs 3a-
PSA0B MOXET 6biTb OYHKLUMEN 3N1EKTPUUYECKOro HanpshkeHus (Mnu konmyectsa 3apaga). 3tm adekTbl MOryT
Takke 3aBUCETb OT TEMMNEPATYPbl N OKPYXatoLeli BIaXXHOCTH.

4.6 BrnnsaHune BI@XKHOCTW BO3ayXa

4.6.1 O6uIMe NONOXEHUSA

MaTepuanbl B TO WM MHON CTeneHW abcopObupyrT M3 BO3ayxa Bofy, U B C/lyvyae AM3EKTPUKOB 3TO
MOXET 3HauYNTesIbHO YBE/IMYMBaTb CKOPOCTb CTEKaHus 3apsaoB. Boga, abcopbupoBaHHasi MOBEPXHOCTbIO Ma-
Tepnasnos, SIBSETCA OCHOBHOI COCTaBAAKLWE NOBEPXHOCTHOW MPOBOAMMOCTU, KOTOpas OT/MYaeTcs OT UX
06bEeMHO NPOBOAUMOCTU. [aHHblii 3dhekT, XOpoLWO HabAKAaeMbI, HO BCE eLe M0X0 MOHSATbIA, COCTOMT
B TOM, YTO NPOBOAUMOCTb YBEMUYMBAETCS C KO/IMYECTBOM abCcOpOMpOBaHHOW BOAbl, TO €CTb MPaKTUYECKM
NPOBOAMMOCTb BO3pacTaeT C yBe/IM4YeHWeM OTHOCUTESNIbHON BAaXKHOCTU. OdhchbekT HabnwgaeTcs gaxe npu
OTHOCWUTE/IbHO HU3KOW BriaxHocTu (RH < 20 %), korga BoAa MOXET NPUCYTCTBOBATb TO/IbKO B MOJIEKY/ISIPHOWA
chopmMe 1 HuMkakoli cBO6OAHOW BOAbI B BUAE CMOSI XUAKOCTU He CyLLecTBYyeT.

4.6.2 N3mepeHns B peasibHbIX YC/IOBUAX

Mpy NpoBefeHNN U3MEPEHUI B peasibHbIX YC/IOBMAX YACTO HEBO3MOXHO YNPaB/iATh B/I&XHOCTbIO BO3-
ayxa. TlockonbKy pesynbTaTbl M3MEpeHWit 3aBUCAT OT BJAXHOCTM, TO BaXHO 3anucaTb 3HavyeHus ycroBuii
OoKpyXXalLein cpefbl BO BPEMS U3MEPEHMS.

4.7 JnekTpocTaTtuyeckme paspsagbl

4.7.1 O6uure NonoXeHns

Pa3psagbl cTaTyeckoro snekTpuyecTBa BO3HMKAKOT, KOrAa B ra3oBOW cpefe, Hanpumep B BO3fyxe, obpa-
3ylI0TCA MepeHanpshXeHns UM Korga HanpshkeHHOCTb MO MpeBblllaeT ero 3/1eKTPUYECKY0 NPOYHOCTb. Mpu
HOPMaJIbHbIX KNMMaTUYeCKUX YCNOBUAX 3NeKTpuyYeckas NpoYHOCTb AJ/1A MIOCKUX 3/1IEKTPOLO0B NN 3/IEKTPOLO0B
c pagnycom 6onee 10 mm cocTaBnsieT npnéamsmtensHo 3 MB/m (30 kB/cm).

TUNOB 3NeKkTpocTaTUYecKUx paspsfoB AOCTATOMHO MHOMO, M OHM 3@aBUCAT OT CMCTEMbI, B KOTOPO BO3-
HUKatoT. HekoTopble Tunbl paspAanoB MOryT ObITb kKiaccuduunMpoBaHbl B COOTBETCTBUMN C 4.7.2—4.7.6, X0TA
JaHHble onucaHus He AABNSAIOTCA MCYEPMNbIBAOLWMMN N abCOOTHO OnpefesiEHHbIMU.
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4.7.2 VicKpoBble paspagbl

VickpoBoii paspsag — 3TO 3NeKTPUYECKUin paspsas Mexay ABYyMs NPOBOAHUKAMK C ONpefesneHHon pas-
HOCTbIO MOTEHUManNoB. [N5 Hero xapakTepeH YeTKUl SAPKO CBETALLMIACA KaHa C BbICOKOW N/IOTHOCTLIO TOKA.
a3 MOMHOCTLIO MOHW3MPOBAH MO BCe ANvHe KaHana. Pa3pag peskuil U MOXeT CONPOBOXAATLCA YETKO Cllbl-
LWMMbIM LLENYKOM (OAMHOYHBIM PE3KMM 3BYKOBbIM WMMY/NbCOM). TUNUYHBLIA NpUMep — paspsag Mexay nasb-
Luem yenoseka v 60NbLIMM METaNIMYECKUM OOBEKTOM.

Pa3HoCTb NoTeHUManoB Mexay nNpoBOAHWKaMW, HeobxoAMMas A8 CO3[aHWs 3NeKTpocTaTuyeckoro
nons, Npu KOTOPOM MPOUCXOAUT paspsaf, 3aBUCUT OT UX POPMbl Y PACCTOAHUA MEXAY HUMW.

Tok, NpoTeKarLWmnin B MCKPOBOM KaHasle, orpaHuyeH TO/IbKO MMMNefaHCoOM BHELUHeR uenu, u B paspsge
npoTekaeT MOYTU BeCb 3apsj, MMEeKLWUAca Ha a/1ekTpodax nepef paspsagom. MoaTomy B 60MbLUMHCTBE Chy-
YyaeB Mpu UCKPOBOM paspsafe pacxofyeTcsl MpakTUYecKn BCA IHEeprus, UMmerolasca nepeg paspsagomM. 3arpa-
YEeHHYI0 3HEpPrunio BbIYUCNAT No opmyne

W=-QV =-CV2 191
2 2 2 C (=)
roe W — 3aTtpayeHHana aHeprus, [x;
Q— 3apsapg koHaeHcaTtopa, Kn;
V— pasHoCTb NnoTeHunanos, B;

C — eMKOCTb OTHOCUTESNIbHO 3em/iu, P

3TO0 MakcumanbHOoe 3HauyeHue 3aTpayeHHOoN aHepruun. Jllo6oe conpoTMB/EHVNE B paspsaAHOR Lenu CHU-
XaeT 3Heprui UCKpbl 1 YBEINUYMBAET ee NMPOLAO/IKUTEIbHOCTb. TUMNYHbIE 3HAYEHUS 3NEKTPUYECKO eMKOCTM
psga o6bekToB npegcTasneHbl B Tabnuue 2.

Tabnuuya 2— TUNNYHbIE 3HAYEHWST SNTEKTPUYECKON EMKOCTM

Mpenmet Ewmkoctb x 10-12, ®
OueHb Masible MeTa/l/IM4eckme 06bLEKTbI (BUHT, rBO3Ab) Or 100 10
Mavible MeTasimueckne 06bekTbl (COBOK, HAKOHEYHWK LLIaHra) or 10 no 20
Mauible emkocTu (Beapo, 50-1MTPOoBbIA GOYOHOK) ot 10 go 100
CpegfHepa3smepHble emkocT (o1 250 go 500 ) ot 50 go 300
Teno yenoseka or 100 go 300
OcHOBHOE MPOV3BOACTBEHHOE 060PYAOBaHNe (pe3epByapbl), NPUMbI-
KatoLLiee K 3a3eM/IEHHbIM KOHCTPYKLMAM ot 100 A0 1000
ABTOMOGWN ot 800 go 1200

4.7.3 KOpOHHbIe pa3paabl

OTOT TN paspsfoB CBA3AH C MPOBOAHUKAMM C OCTPUSAMU WAW OCTPbIMU KpasMu. KOpOHHbIe paspsagbl
MOryT BO3HMKaTb, KOrAa Takol NPOBOAHUK 3a3eM/IEeH U NPUBAMKaeTCs K Ha3/1eKTPU30BaHHOMY OOBLEKTY Wu,
a/lbTepHaTUBHO, €C/N MPOBOAHUK HaXOAUTCA MO BbICOKMM HanpshkeHnem. Pas3psagbl BO3HMKAKT BCieAcTBUe
TOro0, YTO /IOKA/IbHOE 3/IEKTPUYECKOe Mosie Y OCTPO NOBEPXHOCTM OYEHb BEUKO M obecneymBaeT BO3HUKHO-
BeHWe nepeHanpskeHus (npesbiwaeT 3 MB/M). Tak Kak nepeHanpskeHue O6bICTPO yMeHbluaeTcs Mo mMepe
yAaneHns oT NOBEPXHOCTU NPOBOAHUKA, 0611aCTb MOHM3ALMM HE pacnpocTpaHseTcs Jafblle rpaHulbl nepe-
HanpshkeHusi. KOpoHHbI/ pa3psg MOXeT ObiTb HanpaB/ieH K 3apshXKEHHOMY OObEKTY UiuM, B Cllydae BbICOKOTO
noTeHuuasa NpoBOAHMKA, B OKpYXXatollee rnpoCcTpaHCTBO.

KopoHHble pa3pagbl TPYAHO YBUAETb, HO MPU NPUITYLWEHHOM OCBELLLEHUN CBEYEHME MOXHO 3aMeTUTb C
HEKOTOPOro paccTosiHus. BHe 3Toli MOHM3MPOBaHHOW 061acT! MOHLI MOTYT nepemMeltaTbcs Ha 60/blive pac-
CTOSIHMA, N X ABVXEHME 3aBUCUT OT HanpasB/iIeHUs MOoJIA.

Mone 3apsKeHHON NMOBEPXHOCTU, BbI3biBaKOLLEE KOPOHHbIE Pa3psifibl HA CMEXHbIX 3a3€MJIEHHbIX OCTPU-
AX, NPUTArMBAET MOHbI MPOTMBOMNOJIOXKHOW NOASPHOCTU MO OTHOLIEHMWIO K TEM, KOTOPble YY4acTBYIOT B paspsje
W, cnefoBaTeNbHO, 3aps NOBEPXHOCTU MOXET CHWXKAaTbCA. DTOT npouecc byaeT npofosmkaTbes A0 Tex nop,
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noka HanpsXKeHHOCTb MOJIA Y OCTPUS HE CHU3UTCH HWXe nopora KOPoHWpoBaHus. Mpu 3TOM MonHas HenTpa-
nm3auns He NPONCXOAMT.

MpV KOPOHHOM paspsfe Takke MOryT 3apsxaTbCs NOBEPXHOCTb WMAN 0OBLEKT. ITOT adhekT MOXeT uc-
No/b30BaTbCA NpefHaMepeHHO UAK cnyvaliHo cTaTb NPUYMHON ONacHOCTW, Hanpumep, Korga U3oaMpoBaHHas
MeTasiiMyeckas getasib 3apAauTca A0 BbICOKOro noTeHumana.

4.7.4 KucteBble pa3psaabl

3TN pa3psadbl MOTYT BO3HMKATb, KOrga 3a3eMsieHHble NMPOBOAHUKM NMPUBANXKAKTCA K 3apSAXEeHHOMY 130-
NAUMOHHOMY MaTtepuany (Hanpumep, Mexay nanblem YesnioBeka M NNacTMaccoBOW MOBEPXHOCTbIO WU MeX-
[y MeTanMyeckoi 3arpy3oyHoii Tpyboii U NOBEPXHOCTLIO XUAKOCTU B pe3epByape).

OT0 6bICTPO MpoTekawLe KpaTKOBpeMeHHble pas3psfbl, KOTOpble Npy NOAXOAAWMX YCN0BUSAX MOXHO
YBUAETb M yC/biwaTb. B OT/InuMe OT UCKPOBLIX pPaspsAfoB B HUX PacXoAyeTcsl TOMbKO He3HauuTesibHasi 4yacTb
3apaga, CBSA3aHHOrO € CUCTEMOM, W pa3psi He NPUBOAUT K BbIPaBHWBAHMIO MOTEHLMANO0B ABYX O6HEKTOB.

4.7.5 TloBEpPXHOCTHbIE KMUCTEBbIE pa3psAanbl

Pasnunuve mexay KUCTEBbIM paspafoM U NOBEPXHOCTHLIM KUCTEBbLIM paspAagoM COCTOUT B TOM, YTO nep-
BbIAi MPOUCXOANT, [MaBHbIM 06Pa30M, B BO3AYLLIHOM pa3psgHOM MPOMEXyTKe, a BTOPOA — Ha rpaHuue pasge-
na pas, Hanpumep Ha NOBEepPXHOCTM Martepuana. MNpuymHa BTOPOro paspsga, ABASAKLWErocs noBepxXHOCTHbIM,
COCTOUT B TOM, YTO 3HEPreTUY4eCcKUM UCTOYHUKOM CNYXWUT Mnosie, 3ak/io4YeHHoe, MaBHbIM 06pa3oM, B TOHKOM
cnoe AM3nekTpuyeckoro marepuana, a He BHelUHee Mnose, Kak B NepBoM cry4vae. [na ero BO3HWKHOBEHWUSA
TpebyeTcsA HanpskeHue nNpobosi TOHKOro €05, KOTOPOe 3HauuTeNbHO NpeBbilaeT HanpshkeHue npobos co-
OTBETCTBYIOLLErO BO34YLUHOIO MPOMEXyTka. BO3HMKHOBEHNSA MOBEPXHOCTHbLIX KUCTEBbLIX Pa3psAf0B MOXHO U3-
6exarb, ecnu rapaHTpoBaTth, YTO HanpshKeHne Npo60os AN3NEKTPUYECKOro C/os MeHblue, Yem 4 kB. Makcu-
MaslbHOE J0NYyCTUMOE 3HAUYEHME HanpsXXeHUsa Npobos yBe/IMUnBaeTCA C yBe/IMYEeHNEM TOJILWMHbI AN3NeKTprKa
N B ONpejesieHHbIX NPaKTUYecknx cnydyasax onycTumoe HanpsxeHve npobos MOXeT 6bITb 6osiblie Yem 4 kB.
Pas3psag MOXHO MHUMLMUPOBAaTL WY NPOBOAALWLMM 06BEKTOM, NPUBMXKAIOLLUMCSA K MOBEPXHOCTU, WM NPo6oem
ananektpuka. Ecnu none B AuanekTpuke, 06ycnoBMNeHHOe 3apsAoM Ha ero noBepxHOCTW, AocTuraeT npo-
6UBHOr0 3HaYeHUs A1 marepuana AUaNeKkTpuka, BO3HMKatOT CNOHTaHHbI pa3pss v ConyTCTBYHOLWMI Npo6oi
(npokon) nucta/nokpbITUSA. HaumHaa ¢ aToro Nnpo6os (MM ¢ paspaga Ha NpuonmKaoLwnincs 06bEKT) BbiCOKas
napasnnenbHas CoCTaB/ALWas 3/IEKTPUYECKOro NosiA Ha NOBEPXHOCTU AU3IEKTPUKA NPUBOAUT K BOSHUKHOBE-
HUIO psifia CUbHBLIX NOBEPXHOCTHbIX Paspsanos, B KOTOPbIX CTekaeT 60/blias yacTb NOBEPXHOCTHOrO 3apsja.

[nanekTpnyeckuin NNCT, NOBEPXHOCTU KOTOPOrO 3apshKeHbl 3apsfamMmu NpPoTUBONOMOXHbLIX 3HAKOB, NOAO0-
6eH koHAeHcaTopy C nnockonapansiesibHbIMKU NaacTuHammn v ¢ AN3NEKTPUYECKOl NPOCAOKKON MexXay HAMMW.
CnepoBaTesibHO, 3HEPrUIo, peasin3oBaHHY B NOBEPXHOCTHLIX KMCTEBbLIX paspafax, MOXHO /1IerKO OLEHUTL No
3anaceHHoW aHepruu. SKBUBA/IEHTHAss eMKOCTb Auanektpuyeckoro nucta Ce ¢ nnowanbio A, TOAWUHON d,
3/1EKTPMNYECKO NOCTOSAHHON e0 = 8,854 * 1CIM12 ® » M-1 M OTHOCUTE/IbHOM AN3NEKTPUUYECKOIN NPOHULAEMOCTLIO
er yaepxusaloLwasa noBepxHOCTHYIO MMOTHOCTb 3apsja 0, cocTaBnaeT

Ce=sr'f0 'y A

AN NM0THOCTKU 3apsija 0, MOJSIHOro 3apsaja d.
Mpumep:

d=75MKm, A =0,5M2 er=2 1 NNOTHOCTb 3/7IEKTPUNYECKOI0 3apsiga 0 = 10~3 Kn/M2, 3anaceHHas saHeprus:
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4.7.6 KoHn4eckue paspsagbl

OTOT TN pas3paga BO3MOXEH, KOrga, Hanpumep, rpaHyfbl C BbICOKMM yAeflbHbIM COMNPOTUB/IEHWEM 3a-
rpy>KatoTcsl B UUIMHAPUYECKYIO AYeEliKy. 3arpyxaeMble 3apsXeHHble YacTulpbl, TakMe Kak naactmaccoBble rpa-
Hy/bl, HakanJuBalTCHA W 3anofIHAT 06beM s4veliku. Mone aTtoro 3apsag NposBASeT OTTa/lkKMBalolwme Cusbl,
JelicTByOLIME HA OAHOUMEHHO 3apsKeHHblEe YacTuLbl, KOTOpble NajalT B 3arpyxaemblii o6bem. MNoka rpa-
BUTAUMOHHbIE CW/IblI NpeobnagatoT Haf cuiaMmu OTTa/IKMBaHUS 4acTul, MPOUCXOAUT yBeNuveHme naoTHOCTU
3apsga B obbeme. Ecnu 3apshkeHHble yacTuubl NPOAO/IKAOT ocaxaaTbCcA B 06pa3oBaBlUIMiica 06beM mare-
pvana, Korga HanpshKeHHOCTb MOoMs NpeBbiCUia 3HaYeHe NPOOMBHON HaNPSHXKEHHOCTU BO34yXa, NPOUCXOAAT
paspsagbl Ha NPOBOAALLME CTEHKM 3a3€MJIEHHOW LUANHAPNYECKON SYERKN.

4.8 MexaHWU4ecKme CuU/bl B 3/1IEKTPOCTATUYECKOM Mosie

DnexkTpuyeckoe nose 3/71eKTPUYECKOrO 3apsfa MOXET MPOABAATLCSA B MEXaHWYeCKOM BO34EWCTBMM Ha
CMeXHble 00bekTbl. [NeHKN, 3apsXKeHHble A0 HEeCKOSIbKMX MUKPOKY/IOH Ha KBagpaTtHbIi MeTp, MOryT npunu-
natb K MeTa/yIMYeckMMm npegmeram, a vyacTuubl MbUM MOTYT NPUTATMBATLCA NOMSAMU, OBYC/IOB/IEHHLIMU 3HA-
4ynMTeNbHO MeHbLUeli NIOTHOCTbIO 3apsaoB.

Hanpumep, cuna, AeicTByoLan Ha 3apsXeHHYH YacTully B6M3M OT NOCKOW 3a3eM/IEHHOWN MAacTuHbI,
MOXeT ObITb BblUMC/IEHA HA OCHOBaHMM 3akoHa KyroHa:

16 o1reer +e0 ocl2

rae g — 3apsf yacTuupl;
d — paccTosiHue A0 NNacTuHbI.

5 [Mpo6nembl 1 onacHble NPOSIBNIEHMST CTATMUYECKOrO 3/1IEKTPUYECTBa

5.1 O6uwme nonoxeHus

DNeKTpocTaTMYeCcKuin paspsig pasnuyatT no TUMy 1 No BO3AEWCTBUIO, MOCKO/bKY MPUYMHbLI 3/1EKTPOCTa-
TUYECKMX NPo6aeM MOryT 6bITb pas3/sinyHbiMU. Paspsgbl Mexay MeTaniMvyeckuMn CTPYKTYpamu, UCKPOBblE U
NMOBEPXHOCTHbIE KUCTEBble paspsbl Hanbonee cusbHble W onacHble. Pa3pagbl ¢ Ha3NEeKTPU30BaHHbIX 06bek-
TOB U3 N30MMPYIOLLMX MaTepranos Takke MOryT npeAcTaB/iaTb ONACHOCTb U MOTYT 6blTb UCTOYHUKOM 3aXura-
HMS1 OrHeonacHbIX ra3oBbiX CMeceil unuM ctaTb NPUUMHON NOBPEXAEHWSA 3NEKTPOHHbLIX KOMMOHEHTOB. po6oli
N30/IMPYIOLLMX C/I0EB NOSYNPOBOAHMKOBOIO YCTPOMCTBA MOXET MPOM30ATM Npu HanpskeHun meHee 50 B, a
0N opyrux NoBpexXAeHWid, Takux Kak naaBneHne marepuasia noaynpoBoAHMKa, TPebyeTca 3Heprus Bcero B
HECKONbKO MUKpOXOyneli. 3apsas XUAKOCTU Unm TBEPAO0ro ob6bekTa co3gaeTt npobnemy npy paspsge Ha apy-
roe Tesi0 UM Ha 3emio.

B xupyprunueckux otaeneHnsax uav npu npovsBofcTBe hapmaleBTnyecknx npenaparoB BaXHO cO6o-
AaTb 0cobble TpeboBaHUA No cCOBNIOAEHNIO YACTOTbI. [1py 3TOM MOXET BO3HMKHYTb HEOOXOL4MMOCTb KOHTPO/IS
3N1eKTPOCTATUYECKNX SABNEHWIA, YTOObI n3bexaTb 3apsHKeHns YacTul,.

5.2 3/IeKTPOHHbIE KOMMOHEHTbLI N CUCTEMBbI

5.2.1 O6uwwme nonoxeHus

2nekTpoctartnyeckuin paspsg (CP) — cepbesHasa yrposa g1 3/1eKTPOHHbIX KOMMOHEHTOB U CUCTEM.
[dnanasoH 4yBCTBUTE/IbHOCTU 3/1EKTPOHHbLIX KOMMOHEHTOB K Bo3geictenio ICP wupok. Hanbonee yyBCTBU-
TeNbHbIMWU ABJIAKOTCA, Hanpumep, NOJYNPOBOLHUKNA, CUMTbIBaKLW e MarHuTopesucTusHole (MP) rosoekm u
TOHKOMMEHOUYHbIE pe3ncTopbl. dnekTpocTatnyecknii noteHumMan ot 10 B mMoxeT ctaTtb MpUYMHOI OTKasa He-
KOTOPbIX KOMMOHEHTOB.

M3-3a BbICOKOI 4YyBCTBUTENbHOCTM MpeAnonaratT, YTOo BCe TUMbl 31EKTPOCTATUUECKMX pPa3psfoB MOryT
noBpexaaTb YyBCTBUTEIbHbIE 3/IEKTPOHHbIE KOMMOHEHTHI.

5.2.2 Tunbl NOBpPeXaeHUi

MoepexaeHne ot SCP MOXeT NpUBECTU K KaTacTpodimyeckoMy OTKasy M CKPbITbIM AedekTam.

KaTtacTpouueckoe noBpexaeHue MOXeT MPUBECTU K OTKasy wunm aedekTy KOMMOHEHTa W Bbl3blBaTb
npekpalieHne YHKLMOHUPOBAHUSA KOMMNOHEHTA WAN CUCTEMbI WIN HECOOTBETCTBME MPeAbABASAEMbIM K HUM
TpeboBaHUAM.
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Y KOMMOHEHTa CO CKPbITbIM AedeKTOM MOryT BO3HUKHYTb U3MEHEHUS XapakTepucTuk, KoTopble He 065-
3aTesibHO BbIAAYT 3a npefesibl HOpMaTMBHbIX A0NYCKOB. [pu 3TOM MOryT 6bITh AerpagaunoHHblie adekThbl,
cBsA3aHHble ¢ Bo3geicTBMeM DCP. KOMMOHEHT CO CKPbITbIM AedIEKTOM MOXET ObiTb 60nee BOCNPUMMUMB K
nocneaywwmmMm paspsgam wav ai6omMy ApyromMy Bo3AenCcTBUI0 HANpsXXeHus. W BcneacTBme 3T0ro yBenyumTes
BEPOATHOCTb COKpaLLeHUs ero cpoka C/yxo6bl.

C60li nporpamMmmbl B NpPorpamMuMpyeMOM KOMMOHEHTE B MOMEHT Bo3gelicTBus ISCP unan OT 31eKTpu-
YyecKknx MoMex, BO3HMKaLWUX Npu paspsge, MOXeT NPOoABUTLCA B (POPME UCKKEHWUSA XPaHALMUXCA OaHHbIX.
JTIOXHbIV curHan MOXeT NOSIBUTbLCH U3-3a HANOXEHWS HaBOAMMbIX TOKOB WM 3NEKTPOMArHUTHBIX WU3yYeHuid,
MCTOYHUKOM KOTOPbIX CNYXMWUT 3N€eKTpocTaTuyeckuii paspss.

YpoBeHb NOBPeXAeHNs KOMMNOHEHTa, B 3aBUCMMOCTM OT TUNa MexaHusma nosBpexaeHus, onpegensercs
UAN HanpshkeHnem, UnmM MOLLHOCTbIO. Pa3nnyHble TUMbl KOMMNOHEHTOB Y NOMYNPOBOAHUKOBbLIX YCTPONCTB BOC-
NPUUMUMBBI K TEM WU UHBIM BUAAM MEXaHU3MOB MOBPEXAEHUS.

OaunH 13 Hambonee pacnpoCTpaHeHHbIX MEXaHW3MOB MOBPEXAEHUS CBA3aH C NPo60eM WU MPOKOSIOM
OKCUAHOI M30N5LMKN, ANINEKTPUKa UM NoaynpoBOAHMKOBOrO nepexoga (06pbiB BCAEACTBUE BbIrOpPaHUa WK
KOpOTKOe 3amblkaHue). [lpyroii pacnpocTpaHeHHbIi MexaHW3M MOBPeXAeHUs CBA3aH C naaBfieHWeM Waun cy-
6numauven metTanmMsaunm 1U3-3a BbICOKMX TOKOB, BO3HUKAKLWUX B pe3ynbtate 3CP.

MpuMepbl KOMMNOHEHTOB, OCOGEHHO BOCMPUMMUMBLIX K ANINTIEKTPUYECKOMY NPOBOI0, BK/IKOYAIOT NoJeBble
TpaH3nCcTOopbl (AUCKPETHBIN Npoboit oKcMaHOoro 3aTBopa), Mukpocxembl MOIT, MUKpOCXeMbl C nepexojamu me-
Tannmsaumm v KoHgeHcatopbl (B YactHocTy, MOIT). TUNUYHBIMK BUAAMU OTKA30B SABMSAIOTCA KOPOTKME 3aMbl-
KaHua 1y Bo3pacTaHue Toka yTeukn (YXyAlueHue BONbTaMnepHOi XapakTepucTuku).

Mprvmepbl KOMNOHEHTOB, OCOBGEHHO BOCNPUUMYMBLIX K NOBPEXAEHUIO MeTannuisauuu, BkaoyakT CBY-
TPaH3MCTOPbI N MHTErpasibHble MUKPOCXEMbl. TUMMYHBIA BUA 0TKaza — O6pbIB Lenu.

lMockosbKy BCe 3TM MexaHW3Mbl NOBPEXAEHUA 3aBUCAT OT reOMEeTPUYECKOro pasmepa AuanekTpuye-
CKOro Cnos, APYroro Cfof MU3oNAuuMu, LWWPUHBLI U TOMWUHBI MeTaniM3aumm u T.4., npeanonaraercs, 4Yto co
BPEMEHEM MpOSIBASIETCSA TEHAEHLUNSA YBEMYEHUS YYBCTBUTE/IbLHOCTM NOJIYNPOBOAHNKOB K Bo3aeicTemio ACP.
OfHako AO/19 HEeKOTOPbIX TUMOB KOMMOHEHTOB Ha WX BbiBOAAX peann3yloTcs 3awuTHble cxembl ot 3CP, 4to
CHUXaeT UX 4yBCTBUTENbLHOCTbL K 3CP.

5.2.3 Mpobnembl 1 yrpo3bl Ha pas/InyHbIX 3Tanax XU3HEeHHOro uukna

Bce 3/1eKTPOHHbLIE CUCTEMbI B NPOLLECCE NPUMEHEHUS YA3BUMbI A/19 3/1EKTPOCTATMYECKOro paspsja.
MpsiMoe nopaxeHwe CUNbHLIM PaspsaoM /60 YacTW CUCTEMbI MOXET CO34aTb TOKM WU 3Hepruun pocrta-
TOYHO BbICOKME [/11 MOBPEXAEHUS KOMMOHEHTOB, €C/W AaHHbIA pas3psii He MpoTekaeT HenocpeacTBEHHO B
3emMNI0.

[Jaxe pa3psg B6/m3M cucTembl MOXeT NoBpeauTs ee. Paspsag uinyyaet a1eKTpoMarHMTHoe nose, cro-
cobHOE MHMLMMPOBATb TOKM B cuUCTeMe. ITU TOKU MOTYT ObiTb paspylimMTesbHbIMA WAN NPUBOAUTL K «MpPO-
rpamMMmHbIM gedyektam», Hanpumep K UCKaKeHUI0 MHAIOpMauun HaBefeHHbIMU umnyiscamu. Mukponporpam-
Mbl HEKOTOPbIX KOMIMOHEHTOB MOTYT ObITb Takke 6€3B03BpaTHO MOBPEXAEHbI.

DNeKTpoCcTaTUYeCKUin paspsag MOXeT NPoM30ATM Ha kabesib, pacrofiOXeHHbI Aasieko OT CUCTEMbI, U
BOSIHA NepeHanpsXXeHnsa (MMMynbC BbICOKOrO HanpsXXeHUs) MOXeT MPOHUKHYTb B CUCTEMY.

Bo Bpems M3roTOBMEHWUS 3NEKTPOHHbLIX YCTPOCTB 06paboTka YyBCTBUTESbHbIX 3/IEKTPOHHbIX KOMMO-
HEeHTOB W cHopKa AO/HKHbI NPOBOAUTLCA OYEHb OCTOPOXHO. BOKpyr paboyero mecrta eCTb MHOrMO Yrpo3 afek-
TPOHUKE: 3apsXeHHble onepartopbl, oAexAa, He3a3eMJ/IEHHble Y3/bl MexaHW3MOB, MacTUKoBasA ynakoBka WU
MyCOpHble Beapa, naacTMaccoBble KOMMNOHeHTbl U T. 4. Hanbonee paspywimTeneH UCKpOBO pa3pss. Takoi
pa3psi, MOXeT NPOU30ITN NpY CONPUKOCHOBEHMMN C MEYaTHOW MIaTON Ha3NEeKTPU30BaBLUErOCs oneparTopa.

3apag camMoro KOMMOHEHTa Takke MOXeT Bbi3BaTb MOBPEXAeHWs. 3aknioYeHHbI B Ma1acTMaccoBbli
Kopnyc noalynpoBOAHUK JIETKO 3apsXXaeTcs Mnpu TPEHUU O ero NOBEPXHOCTb, Hanpumep 06 YN/0THUTENb UAn
NNacTMKOBbIA NakeT. STOT 3apsag Ha NaacTMaccoBOi MOBEPXHOCTU Kancy/bl MHAYLUUPYET HanNpshkeHne Ha npo-
BOAHMKaX MOSynpoBOAHMKA M Ha ero BBoAax U BbiBogax. Npy CONPUKOCHOBEHUN BbIBOAOB KOMMOHEHTa C Me-
Ta/I/IMYECKMM UHCTPYMEHTOM WU NasibuemM NpoucxoamuT paspsg,. MNMOCKo/IbKY eMKOCTb 3TUX 06beKkToB Mana,
a eMKOCTb MHCTpYMeHTa wau nanbua (onepaTtopa) HamHoro 6osblie, pas3pss NpoucxXoAuT O4YeHb ObICTPO U
BbI3blBAET NpPOTEKaHMe CULHOTO TokKa. [axe ecnu paspsxaeTcs 3apsf C OUYeHb HWU3KOL aHepruein, Ans oyeHb
MeIKNX 3N1EMEHTOB LN TOK MOXET ObiTb paspyLUnTEsIbHbIM.

B npouecce npon3BoACcTBa KOMMNOHEHTOB BO3HUKAKT U Apyrve npobsiembl, CBA3aHHbIE C 3IEKTpOCTaTU-
yecknm 3apsbkeHvem. MonynpoBOAHMKM B NpoLecce NPoM3BOACTBA AO/MKHbI ObiTb Ype3BblYAAHO YMCTbIMU, U
NX NOBEPXHOCTb A0/1XHAa 6bITb 3aluweHa. Ecav nonynpoBoAHNK 3apsKeH, OH NPUTArMBaET Nbl/b U3 BO34yXa.
Ta xe camasi npobnema cylecTByeT U B OTHOLIEHUN APYIMX AeTasieil 3NeKTPOHNKU, Hanpumep, B CBA3W C 3a-
rpsA3HEHNEM [UCKOB, AVUCKOBOLOB N 3NEKTPOHHO-ONTUYECKUX YCTPOMCTB.
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YpoBeHb, NPV KOTOPOM KOMMNOHEHT NOBpEeXAaeTcs OT 3N1eKTPOCTaTUYeCcKoro paspsga, 3aBUCUT OT CTPYK-
TYpbl KOMMOHEHTA W XapakTepucTuk pa3psaga. MoryT BO3HUKaTb pas/inyHble YC/I0BUS BO3HWKHOBEHUA pas-
pAgoB, HO TPU TuMNa U3 HUX — MofAeslb YyenoBeyeckoro Tena (MYT), mexaHunuyeckas mogess (MM) n mogens
3apshkeHHoro yctpoiictea (M3Y) — BblAeNeHbl Kak NpUMMeHuMble Ans 60/blLMHCTBA TUMOB, AaXe eC/I OHU He
nepekpbIBaloT BCe BO3MOXHbIE B/UAIOLINE HA pa3pag ycnosua. Mogenu ncnonb3yloT, 4Tobbl onpesennTts Mmak-
CMMasibHOe 3HauyeHne HanpskKeHus, KOTopoe KOMMOHEHT CMOXEeT BblaepxaTb 6e3 nospexaeHuii. Mogens me-
XaHW4YeCcKoro ycTpoicTBa 60blle He Ucnosb3yeTca Ansa knaccudmkayumm 4yBCcTBUTENbHBIX K QCP yCTpOCTB.
B uenax yctaHoBnieHna npenenos ana nporpamm SCP-ynpaBneHusa paspagbl MM Tenepb paccmaTtpuBaloTcA
B 60/1€€ LINPOKOI KaTteropnm paspsigoB OT 060C061EHHbIX NMPOBOAHNKOB.

5.3 OnacHOCTb 3aXuraHusa OT CTaTUYECKOro /1IeKTpuyecTBea

5.3.1 O6uwwme nonoxeHnsa

Pa3psgbl cTaTMyeckoro afekTpuyecTsa MOryT 3aXuratb roptoumne rasbl, fblfb, Napbl WK asapo3osnun. 3a-
XUraHve Bbi3blBAET CU/IbHO HarpeBawLWMica KaHan paspsga.

5.3.2 VickpoBble pa3psfbl C 3/71eEKTPONPOBOAALNX OO BHLEKTOB

Mpubnn3nTeNbHbIA pacyeT SHePrnv UCKPOBOro paspsaga MoxeT ObiTb cAenaH, Hanpumep, A1 Hesa-
3eM/IEHHOTO0  MeTaiinmyeckoro 6apabaHa, 3ano/IHEHHOro NPOAYKTOM pasMona. B aTtom cnydvae 3apafHbii
TOK Npumem paBHbiM 10-7 A. ConpoTvBneHne 6apabaHa oTHocuTenbHO 3eMn R npumem 1011 Om, a eMKOCTb
okosno 50 nd. Torga BO3MOXHOE MakCHMasibHOe HanpseHue Ha 6apabaHe npubn3nTensHO Yepes 15 ¢ 3a-
rpy3ku pasHO

dnax="-R=101<B-

MakcumanbHas aHeprus W, peanunsoBaHHasi Npy UCKPOBOM paspsije, paBHa:

W = 2,5vx.

KpyTnsHa nepegHero poHTa, amnantyga v npoao/HKUTENIbHOCTb UMMy ibca pas3psagHOro Toka npy pas-
psfe — BaxHble hakTopbl, BAVAIOLWNE HA YPOBEHb onacHOCTU. CKOpPOCTb HapacTaHus nepefHero poHTa u
amnanTyga umnynbca Toka onpejenseTr agvabaTMyHOCTb Tensonepefayun, Hambonee cnocobCTBylOLLER 3a-
XWUraHuio rasoBo3gyLliHol cMmecu. HaobopoT, 6onee anutenbHas NpoAo/HKUTENbHOCTb paspsja uHorga npu-
BOAWT K YBE/IMYEHNIO BEPOATHOCTU 3aXKUraHWs NblJEBO3AYLLHON cMecu. BKNYeHUs BbICOKOTO mMmnegaHca B
uenb paspsgHoro Toka A0CTaTOYHO, YTOObl YMEHbLINTbL TOK paspsaga W yBENUYUTb €ro NpoAO/KUTEbHOCT,
4YTO MOXET CHU3UTb MOTEeHUUanbHY0 OMNacHOCTb 3aXUraHus 60/bLUINMHCTBA OrHEeoNacHbIX CMecel.

5.3.3 KopoHHble pa3psafbl C 3/1eKTPONPoOBOASALLNX 06 bEKTOB

MAOTHOCTb 3HEPrNM B TakOM paspsife HaMHOro MeHblle, YeM B MCKpPEe, U N0 3TOW NPUYMHE KOPOHHbIE
pa3psagbl 06bIYHO He CMOCOBHbI CTaTb UCTOYHMKOM 3axuraHusa. OfHako npu onpefeneHHbIX 06CToATeNbCTBAX,
HanpuMep, ecsim NPoOuCXOAUT yBe/IMyeHne noTeHumana 3a0CTPEHHOTo NPOBOAHUKA, KOPOHA MOXET nepentu
B MCKPY MeXAy 3TVM MPOBOAHWKOM W APYT1M, CNOCOBCTBYHOLWMM 06pa30BaHNI0 UCKPOBOrO pa3psgHoro npo-
MexyTKa.

5.3.4 KucteBble pa3psfbl C N30/INPYIOLLNX NOBEPXHOCTEN

Ecnun aHeprum BnosiHe AOCTATOYHO, KUCTEBbIe pas3psadbl MOryT 3axuratb 60/bLIMHCTBO B3PbIBOOMNACHbIX
rasoB 1 napos. 3axurarouias cnocobHOCTb 3aBUCUT OT NOMAPHOCTU paspsLoB U KOHUrypaumm an1eKTpoaoB.

Moka elle HeT yBEPEHHOCTM B TOM, YTO KMCTEBble pa3psabl CNOCO6HbI 3axkuraTb Mbl/1IEBO3AYLUHbIE CMECH.

5.3.5 Ckonb3silwme KMCTeBbIe pa3psgbl C U30/INPYHOLWNX MOBEPXHOCTEN

[Nns BO3HUMKHOBEHWS CKOJb3ALWMNX KACTEBbIX paspsanosB TpebyeTcs BbiCOKkas NMOBEPXHOCTHAs NJIOTHOCTb
3aps40B, KoTopas 06bIYHO hopMUpyeTCs TaM, rae YacTuubl CbiMy4ynMx MaTtepuanos B3avMOLENCTBYIOT CO CTEH-
Kamy 1N NOKPbITUAMU C BbICOKAM YyAeSIbHbIM COMPOTUBNIEHNEM, HANpuUMep, Npu NHEBMOTPAHCMNOPTE ChIMy4nx
mMaTtepuanos no Tpybam n3 matepuasioB C HU3KUM paccerBaHWeM 3apsfoB (BbICOKMM yAeslbHbIM COMNPOTUBIIE-
HMeM) WK No MeTan/IMyeckum Tpyb6am C NOKPbITUAMU U3 Takux Mmatepuanos. CKoNb3slue KUcTeBble paspsabl
Habnwgancb, Korga NpoBOAALME XUAKOCTU MNyNbCUpoBasiv (MMMYNbCHO NPOKayMBanucb) NO LWAaHraMm U3
N30UPYIOLLNX MaTepPUanioB C Cyxoil NOBEPXHOCTbI. B Apyrux cnyyasax npu onpegenieHHbIX 06CToATeNbCTBaX
3HauMTes/IbHOE TPEHWE MOXET NPOUCXOAUTb MeXAy ynakoBaHHbIM MPOAYKTOM M yNnakoBKOW. Bbicokas noBepx-
HOCTHasA NJIOTHOCTb 3apAL0OB MOXET Takke cTaTb pe3yNbTaToM OCaXAEHUS WOHOB Ha CTEHKaX WM NOKPbITUAX
C BbICOKMM YyAe/ibHbIM COMPOTUB/MIEHNEM (HU3KMM paccemBaHnem). Bonbllioe KOMNMYECTBO MOHOB MOXET MNpo-
ABNATLCA B NPOU3BOACTBEHHbIX YCNOBUSAX, HanpuMep, BO BpeMs yBen4yeHUss o6beMHOM MI0THOCTU 3apsioB
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(Nnpy ynnoTHeHWM B NpoLecce OCaXAeHUs) CbiNyYnx mMaTepuasioB C BbICOKMM YAeslbHbIM CONPOTUB/IEHUEM.
Takve paspagbl He BO3HUKAKOT B C/I0AX CbINMyYuX mMaTepuanos.

CyaouTb 0 3axuraroeil CnocobHOCTU CKOMb3ALWMX KACTEBbLIX PaspsgoB MOXHO, MOCKO/bKY B KaXAOM
OoTAeNbHOM paspage peanusyeTtca 60/bllas YacTb 3apsfa U 3anaceHHYH 3Hepruio MOXHO CPaBHUTb C MU-
HYMaJ/IbHOI 3HEeprueil 3axuraHvs AaHHOro MopoLlkoobpa3Horo npoaykta. Paspsgbl ¢ Takoit aHeprueid npu
HenocpeACcTBEHHOM BO34EWCTBUM Ha 3MEKTPOHHbIE CMCTEMbI MMM YCTPOWCTBa MOryT MPUBOAUTL K KaTacTpo-
uyeckum nocneAcTemaM. CnegyeT OTMETUTb, YTO paspsaj Ha 3eM/Il0 Yepes yesloBeka Npu Takoil aHeprum
OKa3blBaeT Ha Hero 3HauuTesibHoe (hU3MONornmyeckoe BO3LencTeBrne U NnpeacTaBiseT 0nacHOCTb.

5.3.6 Paspsgbl c Tena yesioBeka

3apagbl Ha Tene YesioBeka O6bIYHO BbI3bIBAKOT OMACHOCTb. YenioBeK, N30/IMPOBaHHbIA OT 3eMN, MOXET
NIerko HasNeKkTpM3oBaTbCs U OCTaBaTbCA B 3apPsHXEHHOM COCTOSIHUW. M30M1Aumus OT 3eMn MOxeT obecneuyu-
BaTbCA Hano/IbHbIM MOKPbITUEM WAM NOAOLWBaMU 06YBW, BbIMNOJHEHHBIMU U3 U30MALMOHHOIO MaTepuana. Cy-
LLecTByeT MHOrO MexaHu3MOoB, o6ecrneynBaroLmx 3NeKTpU3aunio Yesioseka: A1 3T0r0 4OCTATOYHO MOXOAUTb
no nosy, NOAHATLCA C CUAEHbSA, CHATL OAEXAy, BOCMO/1b30BaTLCA M1aCTMacCOBbIMW U3AENUAMWN, CIIUTb XULA-
KOCTb WN cobpaTb 3apsKeHHbIi MaTepuan B eMKOCTb, WM NOCTOATb B MOsie 3apsHXeHHOro o6bekTa, Hanpu-
Mep NPMBOLHOIO PEMHS UAW M30/IMPYIOLLE YNakKoBKN.

Ecnn anekTpocTaTUyecky 3apsdkeHHbI YenoBeK KOCHETCS 3/eKTponpoBoslero o6bekra (Hanpumep,
pyykn ABepu, nepun uT. 4.), TO B MecTe KOHTakTa Npov3oingeT UCKPOBON pa3pss. Takue paspsgbl MOryT 6biTb
He3aMEeTHbIMU WIN HEC/bIWMMBLIMU U AaXe He OLLYTUMbIMU YesIOBEKOM.

MoTeHumnan 3 kKB AnA xapakTepHoW ANnsa Tena yenoseka eMkoctTn B 200 Nd cOOTBETCTBYET 3amnaceHHol
aHeprum 0,9 mx. VickpoBoii paspsag ¢ YenoBeka Npu TakoM 3HAYEHUN IHEPrum CnocobeH 3axeub rasbl (CMecb
Bogopoa/so3gyx — 0,02 mAx), napbl (cmeck yrnesofopos/so3nyx — 0,2 M) 1 faxe HeKoTopble BUAbI MbUN
(meHee 1 mOx). W, KoHEYHO, Takme paspsfbl CNOCOOHbI NOBPEAWTb He3allWLLeHHblE 3/1EKTPOHHbIE YCTPOWA-
cTBa.

5.3.7 3axwurarouiasa cnocoObHOCTb 3/1EKTPOCTAaTUYECKMX pa3psaLoB

5.3.7.1 O6ume nonoxeHus

Ecnn B onacHbIX 30HaxX MOryT BO3HUKaTb pas3psibl CTATUMYECKOro 3/1eKTpuyecTsa, To C/iefyeT yyecTb nX
CNOCOGHOCTb 3aXuratb B3pPbIBOOMACHYH cpefy, B KOTOPO OHU BO3HUKAIOT.

5.3.7.2 VickpoBble pa3pagbl

OnacHOCTb 3aXuraHus UCKPOBbIM PaspsAoM MOXHO OLLEHUTb NyTeM CPaBHEHUS 3aTpadvyeHHOol npu pas-
psge aHeprum ¢ MUHMManNbHON aHeprueli 3axuradusa (M33) cpefbl, B KOTOPOI paspag nponcxoaut (cm. 5.3.2).

5.3.7.3 KopoHHble pa3psgbl

MAOTHOCTL 3HEPrMM Mpy Taknx paspsgax o6bIYHO He gocTaTouvHa Anda 3axuraHusa (cm. 5.3.3).

5.3.7.4 KucteBble paspaibl

lMoka HeT elle HUMKaKMX JoKa3aTesibCTB, CBMAETE/NbLCTBYOLWMNX TOM, YTO Aae camMas 4YyBCTBUTESNIbHas
Nbl/ib (KpOME WHULUMPYIOLLUX B3PbIBYATLIX BELLECTB) MOXET ObiTb 3adOKeHa KUCTeBbIMU paspsgamu. Teope-
TUYECKM, TaKylo BO3MOXHOCTb Heflb3s oTpuuarb, NOTOMY 4YTO SKBMBAJIEHTHAA 3HEPrus KUCTEBbIX paspsLoB
MOXeT 6bITb 40 4 mIX (cm. 5.3.4).

Mpn aTOM OrHeonacHble rasbl U Napbl MOTYT ObITb 38XKEHbI KMCTEBLIMW pa3psgamu.

OueHKa BEPOATHOCTU NOSIB/IEHUS KMCTEBbIX pa3psfoB, CNOCOGHbLIX Bbi3BaTb 3aXuraHve rasa Wiu napa,
MOXeT ObITb cenaHa no 3HayeHWsIM Be/IMYMHbI 3apsfa B eMHUYHbLIX MMMy/bcaxX paspsagHOro Toka npu Ku-
CTEBOM paspsge.

MuHUMasbHblEe 3HAYeHMsA 3apsafa B €AUHUYHbBIX MMMY/bCax paspsagHOro TOka Mpu KUCTEBOM paspsje,
CrnocobHble Bbi3BaTb 3aXWraHue rasoB M MapoB pas/iMyHbIX rPynn B3pPbIBOONACHOCTW, OLEHUBAKOTCH B COOT-
BeTCTBMM € Tabnuuein 4 IEC TS 60079-32-1:2013 kak:

- 60 HKn — pnga rpynn B3pbiBOONacHocTU | unu MA;

- 25 HKn — ansa rpynn B3pbiBOONacHoCcTU Ms;

- 10 HKn — ansa rpynn B3pbiBoonacHocty IIC.

B Tabnuue 4 ctaHgapta IEC TS 60079-32-1:2013 yka3aHbl BbllWENPUBELEHHbLIE BE/IMUYUHbI Nepegayn
3apaga kak MmakcumasibHo gonyctumble B 30Hax 1w 2. Ana 30Hbl O orpaHMyeHuns CHWXKEHbI C Y4eTOM Hemnpeg-
BUAEHHbIX CUTyaLmii 1 BbICOKOro YPOBHA 6e3onacHocTu, Tpebyemoro ans 3oHbl 0. Bonee nogpo6Hy0 UHAGop-
Mauuio O rpynnax B3pbIBOONACHOCTM U 30HAaX ONacHbIX 30H MOXHO HaliTn B IEC 60079-10-1 n IEC 60079-10-2.

Mpumeyanne — B D.4.2.4 craHgapTa ISO 80079-36:2016 maxkcvMaibHO JOMYyCTUMas BeNMuMHa repesaqn
3apsga Ans B3pbIBOOMACHOW rpynnbl MB ykaszaHa kak 30 HKn. 3HayeHue, ykasaHHoe B IEC TS 60079-32-1:2013, 6bu10
YMEHbLLEHO B pesy/nbTaTe nociefHuX 1ccnefoBaHuii ¢ Lenbio BbipaBHUBaHUA BCEX NpeaesnoB 6e30nacHOCTU.
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[nsa perncrpaumy KACTEBbIX PaspafoB, ANAWMXCA B TeYeHMe HaHOCeKyHn, TpebykTcs COOTBETCTBYHO-
lwme cpenctea usmepeHuii. Ha pucyHke 4 npusefeHbl ABa npumepa. MNMpumepbl Takux yCTPOWCTB — BbICTPO-
AencTeylowme 3anomuHalowme ocumnnorpadbl (nonoca nponyckaHus > 300 MIy, yactoTa AuckpeTusaunu
> 1BbI6/C.) C BLICOKOYACTOTHBIM LUYHTUPYIOLUM PE3UCTOPOM.

PucyHok 4a) - Cnabebiii paspsag < 20 HKn PucyHok 4b) - CunbHbIli paspsg > 60 HKn

PI/IcyHOK 4 — SKBUBaUIEHTHasA ANIEKTPUYECKaA LeMNb 3apsXeHnsa NpoBOAHMKaA

B3anMmMocBA3b MeXxay nepeHocom 3apsaga npu KUCTEBOM paspsafe U BEPOATHOCTLIO BOCM/IAMEHEHUSA He
yunTbiBaEeT NPOCTPAHCTBEHHOE WM BPEMEHHOE pacrpefefnieHne 3Heprun B paspsage. OTU 3HayeHusa cnepyer
paccmartpuBaTh TOJ/ILKO Kak NpubvM3nTenbHble Y He CneayeT UCMo/b30BaTh B kayecTBe abCoNoTHOro onpeae-
neHna 6e30nacHOCTU AN BCEX MartepuasioB BO BCeX 061acTAX NPUMEHEHUS.

5.3.7.5 Ckonb3dwme KucTeBble paspsaibl

OuyeBMAHO, YTO CKO/Ib3SALLME KUCTEBbIE pa3psAfbl CNOCOOHLI 3aXuraTb roproyne rasbl U napbl, kak u 60sb-
LUMHCTBO BMAOB Mbin (cM. 5.3.5).

5.3.7.6 KoHuueckne paspsgbl

M3BECTHO, YTO KOHUYeCKMe paspafbl CNOCOOHbLI 3axuratb roptoyme rasel v napbl. Cresyet yunTbiBaTh,
YTO OHWM MOTYT 3aXuraTb U HEKOTOPblE BUAbI MbIIN.

5.4 dunsmonornyeckoe BO3AeiCTBUE

Xopowo M3BECTHO SIBNIEHME, OCOBEHHO B AHM C HU3KOW BMaXXHOCTbIO BO34yxa, KOrga 4esioBeK anekTpu-
3yeTcsl, NPOAAsCh MO KOBPUKY WM MOAHABLUMCHL C CUAEHbS aBTOMOOGW/IA, WU NPU NPUKOCHOBEHMM K 3/1EKTPO-
NPOBOAALLMM O06beKTaM oLyl aeT 31eKTpUYecknii yaap.

YPOBHM BOCMPUATUS NIOAbMU 3/IEKTPOCTATMYECKOrO 3apsija M OTBETHON peakuun npuBedeHbl B Tab-
nvue 3.

130/1MpoBaHHbIii YeNOBEK MOXET 3apAgnTbCA A0 BbICOKMX 3HAYEHWA NoTeHuuasa, 0CO6EeHHO npu 06-
paleHnn ¢ CUIbHO 3apshKEHHbIMKM 00beKTaMU. MpuMepbl Takux CUTyaluii BKIKOYAtOT:

- Mpouecc 3anpaB/fieHns MOCTe NN MOKpbiBasa 3apsbkeHbl U YeNOBEK MpuobpeTaeT UHAYLMPOBAHHbIN
noTeHuunan, KoTopblii HeliTpanuayeTca Npu UCKPOBOM paspsiie B MOMEHT COMPMKOCHOBEHMSI C MPOBOASALLMM
006BbEKTOM;

- YMakoBKy M pacnakoBKy B C/lydae NPUMEHEHNS] XOPOLLIO 3/1IEKTPU3YIOLLNXCS YNAKOBOYHbIX MaTepunasios.
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Ta6nuua 3— YpOBHW BOCMPUATUS SIIOABMI SMEKTPOCTATUYECKOTO 3apsiia 1 OTBETHON peakuyy Mpu eMKocTV Tena B
200 no

OHeprus paspsaga, MO Peakupa MoTteHuwan Tena, B
0,1 Paspsg owytim 1000
0,9 YeTKo oLy T!M 3000
6,4 HenpusTHbIiA LLOK 8000

YenoBek MOXeT NMOYyBCTBOBaTb Takoe Xe BO3[eiCTBUe, MPUKOCHYBLUUCH K 3apsKEHHOMY OObEKTY.

Mpumepbl Taknx CUTyauuii BKIOYAIOT:

- OfieBaHWE U CHMMaHue cBuTepa: CBUTEP CWU/IbHO 3apskeH W 3TOT 3apsaj nepefaeTcs Ha 4vesioBeka
(kucTeBble paspagbl);

- Tenexka C M30/IMPOBaHHbIMU MACTMACCOBLIMM KO/ecaMu 3apsgunacb Npu ABWXEHUWU, U KacaHue
Kopryca MOXeT Bbl3BaTb HEMPUATHbLIM LUOK.

5.5 MopgennpoBaHue 3/1eKTpPOCTaTUYECKNX paspsanos

5.5.1 OO6uine NOJSIOXKeHUS

Paspsabl cTaTMYecKoro afiekTpuyecTBa 06bIMHO MOLESIMPYIOTCS MPOCTOIN 3/1eKTPUYECKON CXEMOIA, B KO-
TOPOIi 3/MeKTpocTaTMUecKnii 3apag HakannMBaeTcs Npu 3apsiie eMKOCTU KOHAeHcaTopa [0 onpefesieHHOro
HanpshkeHusi. Korga TpeGyeTcsi MojenuvpoBaHuWe paspsia, 3anaceHHasl afiekTpocTaTuyeckas 3Heprus pas-
pshkaeTcs Yepe3 3NEKTPUYECKYIO LieNb Ha Harpysky, KOTOPOW MOXET ObiTb MCKPOBOI paspsg Win UChbITyemoe
3/1EKTPOHHOE YCTPOICTBO. Pa3psig 06blYHO XapakTepuayeTcs napameTpamu, OTHOCSLUMMUCS K (DQOPME BOJSIHbI
TOKa /, XOTa 3anaceHHasi nepepf paspsAoM 3/ieKTpocTaTMyeckas 3Heprua Takke MOXeT OblTb BakHbIM Mapa-
METPOM.

Conpotvenerve R VHOyKTMBHOCTL L

YW Y\
PaspagHik
Emkocts C Tok , 1 (D wm
Hanpsokenne V a3 ucrbiryemoe
' basbre YCTPOWICTBO

PucyHoK 5 — MpyHUMNasibHas cxeMa A/1si MOAE/MPOBaHIS SMIEKTPOCTATUYECKUX PaspsiioB

3Ta ynpolieHHas Mogesb Lenu No3BonseT nosyyaTb AN pas/iMuHbIX Leneit WUPOoKWUii BapbupyeMmblii
AnanasoH (popMbl BOJHbI, B 3aBUCUMOCTM OT 3HauyeHusi eMkocTu C, conmpoTMBAEHUSS R U MHAYKTUBHOCTU L.
Takne KOMMOHEHTbI CYLIEeCTBYHOT B /Il060V 3/IEKTPUYECKON Lenu, XOTS NPaKTUYeCKN HEKOTOPbIe U3 HUX MOryT
MPUCYTCTBOBAaTbL Kak HEMpeayCMOTPEHHbIe, HO Heu3bexHble «MNapasuTHbIe» KOMMOHEHTbl. Bo MHOIUX uLensx
Masible «NapasuTHbIe» KOMMNOHEHTbI MOFYT UMETb CYLLIECTBEHHOE B/IMSIHUE HA KOHEUHYI0 MoAesnmpyemyto ¢op-
My BOJIHbI, NOMly4aeMoli Ha BbIXoge.

Monyyaemblii Ha BbIXOfe TOK BbIYMCASIOT MO dopmyse

/= e-{fata>}t _ e-(0-03-t (6)
2¢L®
roe
R
C = moommn (N
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"
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Ecnn oo— pelicTBUTENIbHOE YMCO, TO Uenb AaeT YHUMNONAPHY (DOPMY BOJIHbI, KaK MNpaBusio, C KPYTbIM
nepefHUM OPOHTOM K NOCMEAYOWMUM ANUTENbHBIM 3KCMOHEHTHBLIM 3aTyXaHUeM.

Ecnm w =0, TO Luenb KpUTUYECKM 3arnylieHa, v hopMupyeTcs KOPOTKWU YHUNONSAPHBIA umnynec. Ecnu
to — KOMMJIEKCHOE 4mncrio, To hopma BOJSIHbI — yOblBaKLWasa «UuKInyeckas» cruHycouna.

5.5.2 EMKOCTHbIe pa3pagbl AN OnpeaenieHNs SHeprmn 3axunraHus

Llenn ¢ paspsxatoLLeiica eMKOCTbl0 OObIYHO NPUMEHSAIOT NPY ONpeAeneHUNn SHEePrun 3aXuraHus ropo-
4yMx cMeceil. B TUMNOBOWN cxeMe NpUMeHSeTCa KOMMOHEHT eMKOCTU AN1S 3afaHusa onpegeneHHol aHepruun. Co-
npoTuBneHve uenm R 1 MHAYKTUBHOCTb L 06bIYHO HAXOAATCSA HA YPOBHE «MNapasvTHbIX» 3HAYEHWNA.

Bo MHOrmx cnyvasax onpefenseMbiM napameTpoM C/IYXWUT 3anaceHHasa nepep paspAagom 3Heprus, a He
chopma nosiyyaemMoli BOSHbI TOka paspsga. Kak npaswio, dopma nosyvyaemMol BOSHbl — ybblBaloLwas CUHY-
covga.

B HeKkoTOpbIX cnyyaax B Lenb MOryT ObiTb BK/IOYEHbI MHAYKTUBHOCTL L unu conpoTtmBneHve R, Hanpu-
Mep, B yCTAHOBKaxX A/1a onpefeneHns MUHUMabHOW 3Heprum 3auraHusa nbiau, rae 4acto BKAKYaAETCH UHAYK-
TUBHOCTb 1 MIH. TunuyHblie 3HavyeHusa npeacrasfeHbl B Tabnuue 4.

5.5.3 Mogenb 4yesioBeYecKoro tena

BaxHoe 3HaueHue 0TBOAWUTCSA MOZENV 3/IeKTPOCTaTUUECKOro paspsja, UMUTMpYLoLLel paspss c Hasnek-
TPU30BAHHOrO YesioBeKa Ha UCMNbITyeMoe YCTPOMNCTBO WM Ha CUCTEMY U Ha3biBaeMOl MOAENb0 Yes10BeYecKo-
ro tena (MYT). 3T1a mMogenb 06bIYHO UCMONb3YEeTCA U AN TOro, YTobbl MPOBEPUTL YYBCTBUTE/IBHOCTL K BO3-
pelictBuio OCP 3N1eKTPOHHbIX KOMMOHEHTOB M CUCTEM B NpOLecce MX NMPOU3BOACTBAa WM 3Kcnyatauun. 3Ty
MOZEe/Nb TaKke NPUMEHSAIOT B APYTrMX CUTyauusx, rae MoryT BO3HUKHYTb pa3psifbl CTaTUYECKOro afiekTpuyecTsa
Tena yenoseka, HanpvMep, B OLeHKe YYBCTBUTE/IbHOCTU K 3aXUIaHWU0 NUPOTEXHUYECKON NbInn.

B atom cnyyae emkocTb C BbIGMPAOT Takoi, 4TO6bl GbITb TUMWYHOW AN AManas3oHa 3HavyeHwid veno-
Beyeckoro Tena. ConpoTtuerieHne R BK/IOYEHO B LeNb, HO MHAYKTUBHOCTb L ocTaeTcsa B npefenax HeKOHTPO-
NNpyeMbIX «napasuTHbIX» 3HauveHuin. Monyyaemas BOMHA MMEEeT YHUNONSAPHY (hopMy C KpyTbiIM NepegHuM
(hPOHTOM ¥ MefIeHHO YObIBaOLWNM NOCNeAYWMM 3HaYeHeM Toka. TUNMYHble 3HaYeHns napameTpos npej-
cTaB/ieHbl B Tabnvue 4.

5.5.4 MexaHunyeckasa mopesnb

MexaHunueckyto mogens (MM) NpuMeHSIOT 418 cuMynsaunm paspsaga ¢ 60blWNX MeTalsiMyecknx oobek-
TOB, TaKMX Kak y3/ibl U YacTu MallnH. 3Ta MoAesb 60/blle He MPUMEHSAETCA Npu onpefesieHnn YyBCTBUTE b-
HOCTM 3/1EKTPOHHLIX KOMMNOHEHTOB K 3CP.

B aTom cnyuyae 06bl4HO 3adalTcs emkocTb C, MHAYKTUBHOCTbL L 1 dhopma nonyvyaemoil BosiHbl. Tunuu-
Has dhopMa BOJSHbI — UMKIMYEeCcKas CMHycouga 3afaHHON 4acToTbl, ANUTENbHOCTM U aMnanTyabl. TUNWYHbIE
3HayeHMs napameTpoB NpeacTassfieHbl B Tabnumue 4.

5.5.5 Mogenb 3apsXKeHHOro ycTponcTea

Mogenb 3apsbkeHHoro yctpoiictea (M3Y) mogenupyeT cutyauut, korga 3CP npoucxogsat npu co6nu-
XEeHNN HebObLIOr0 Ha3/eKTPM30BaHHOMO YCTPOMCTBa MAM 0ObekTa C 3a3eM/IEHHOW MNOBEPXHOCTbID, B pe-
3ynbTare KoToporo npovcxoant 3CP. Mofenb NPUMEHSAIOT NPU UCMbITAHUN YYBCTBUTE/IbHOCTU 3/IEKTPOHHbIX
YCTPONCTB K BO3aelicTBuio ACP. Kak npaBuio, B yCTPOICTBE NPUMEHEHa Masiast EMKOCTb, a MHAYKTMBHOCTb L
M conpoTuBiieHMe R orpaHuyeHbl Ha ypoBHE «MapasvTHbIX» 3HayeHuid. Mogenb 06bI4HO hopMupyeT BOSHY,
XapakTepHYI A1 OYeHb KOPOTKOro M 6bICTPO NpoTekalLwero YHUMNOASPHOro paspsga. TunuyHble 3HayeHus
napameTpoB npefcTaB/ieHbl B Tabnuue 4.

Tab6nunuya 4— TunnyHble 3Ha4YeHUs, UCMOb3yeMble NpY MoaenMpoBaHnm SCP

Mogenb 0O6nacTb NPUMEHEHNSI R Owm C, nd L, HMH
3axuraHve obnaka [MapasuTHoe MapasuTHOE
nbum 3HayeHne 5—1000 3HaveHne wm 1 MM
OnpepernieHve aHeprum
3aKuraHmst
3axuraHue napa MapasnTHoe 51000 MapasuTHOE
3HayeHne 3HayeHue
VcnbitaHue MapasutHoe
Mogerib YenoBeyeckoro 3/1EKTPOHHOIO 1000—3000 100—300 3HayeHue
Tena (MHT) yCTpoiicTBa

16



MOCT IEC TR 61340-1—2023

OKoHuaHVe Tabnuubl 4

Mogernb O6n1acTb NPUMEHEHNS R, Om C, no L, HIH
VcnbiraHve 8,5 (TrnnyHo) 0,5 (TMnnyHo)
MexaHunyeckass Mogenb
3M1EKTPOHHOTO 200
(MM) L
ycTpoicTea
VcnbiTaHve <10 (TUnNn4HO) 3—30 (TvnnM4HO) <10 (TunNun4Ho)
Mogens  3apsbkeHHOro
o 3/1EKTPOHHOIO
ycTpoiictea (M3Y) "
ycTpoiicTea

6 OCHOBHbIe peLleHus npo6neM n 3alinTa OT ONacCHbIX ABEHUN

6.1 O6uiMe NoNoXeHus

B To BpemA Kak BbisiB/ieHMe npo6/sieM, CBA3aHHbIX CO CTaTUYECKUM 3/1eKTPUYECTBOM, He ObIN0 Lesbio
HacTosALWero ctaHgapTa, KpaTkuii 0630p KX pelleHns HeobxoAMM B KavyecTBe BBEAEHWS B OnucaHue MeTofoB
M3MepeHns COOTBETCTBYHOLLMX NapamMeTpoB, CBA3aHHbIX CO CBOWCTBaMU MaTepuasnoBs. MNpo6riembl, CBA3aHHbIE
CO CTaTMYyeCcKUM 3/1EKTPUYECTBOM, ONpeaensnTcs cneundurkoin NpomsBoACcTBa, NPOLECCOB MW MaTepuanos
1 06CTOATENLCTB. M3MepeHne anekTpocTaTu4ecknx napameTpoB — nepBOCTENEeHHass HeobxXxoAnMMOCTb, nNpesa-
LwecTByloWasa NPUHATUIO 3G EKTUBHBLIX PELLEHWIA.

OnuncaHve nopsgka obpalleHns ¢ KOMNOHEHTaMK1, YyBCTBUTE/bHbIMU K BO3AENCTBUIO 3nekTpocTaTuye-
CKMX paspsigoB, npusegeHo B IEC 61340-5-1 u IEC TR 61340-5-2, a 3awuta oT onacHbIX NPOSIBNEHUI cTaTu-
yeckoro anektpuyectea B IEC TS 60079-32-1. 3nekTpocTaTUYECKUIA KOHTPO/b MPU OKasaHuu MeguLMHCKUX
ycnyr npuBegeH B IEC 61340-6-1. O6wumii 0630p npeactaBneH B 6.2.

6.2 OCHOBHbIe noaxonbl

Bo MHOrmMx cnydasax Heo6xoAMMO onpeaenntb 0651acTb, B KOTOPOI HEOBXOAWMMbI cneunasibHble npeno-
CTOPOXHOCTU. 3TO MOXeT ObITb Y4acToK 3almTbl 0T SCP npu Npou3BOACTBE 3/1EKTPOHUKN WM B3pbiBOONAac-
Has 30Ha B NPOMbILWIEHHOCTU. [ns BCero nepcoHana, paboTalLllero Ha aTux yvyacTtkax, Heo6XoauMOo NOHATbL
NOTPEBHOCTb B 3/1EKTPOCTATUYECKOM KOHTPO/IE Ha rpaHuuax y4acTKOB UM Mepax 3aliuTbl, KOTOpble AO/HKHbI
6bITb COOMIOAEHBI HA 3TUX YyYacTKax.

MepBbli NPUHLMN — MWCKAOUYUTL NPUMEHEHUE U30ASAUMOHHBLIX MaTepuasioB U rapaHTMpoBaTb, YTO BCe
npoBoAslMe mMaTepuansl WM npegmeTbl U3 MeTasnna 3asemneHbl. Ecnn anektpusauns HeusbexHa, YTo cny-
YyaeTca Haubosiee 4acTo, cTeneHb 3apsHXKEHHOCTN MOXHO MHOrAa OrpaHu4YnTb NYTEM CHUXEHUS ymcna conpu-
KOCHOBEHUI 1 NOCNeAyrLWmnX UCKIUYEHNI KOHTAKTOB. 3TO AOCTUraeTca npegoTBpalleHnemM TpPeHus TBepablX
MaTepuasioB N CHMXEHUEM SIMHENHOW CKOPOCTU XUAKOCTeR. MoHM3aLmMa KOPOHHbIM paspsifioM — O4YeHb Mo-
Nle3Hoe CPefAcTBO COKpalleHUs HexenaTe/lbHOM NOBEPXHOCTHOW MN/IOTHOCTW 3apsiioB Ha U30NUPYHOLUX NO-
BEPXHOCTAX. B 3/1€KTPOHHOM MPOMBILLAEHHOCTU A5 HEeATpannsaunm 371eKTpocTaTuyeckmx 3apsaoB UCMosb-
3YHOT YCTPOICTBA, KOTOpble OCHOBaHbI Ha 3TOM MPMHLMNE W B KOTOPbIX MPUMEHSIOT OCTpble (Mronbyartblie)
3a3eMJ/IeHHble 3/1eKTPOabl.

lMocKosbKy Hakomn/ieHne 3/1IeKTPOCTaTUYeCKUX 3apsfoB CYLLEeCTBEHHO 3aBUCUT OT BJI&XXHOCTU BO34yxa,
BANSAIOLLENA HA BNAXHOCTb MOBEPXHOCTEN, obuiee pelleHne noayynTb 60s1ee HU3KUE YPOBHU 3apsKeHHOCTU
CBOAMUTCA K CTPEMIEHUIO NOAAEPXMBATbH BMAKHOCTb BO34yXa HACTO/IbKO BbICOKO, HACKOJIbKO 3TO BO3MOXHO
B OTHOLLUEHMMN OPYIMX PUCKOB. Hanpumep, B 3/1EKTPOHHON NPOMbILWIEHHOCTU OTHOCUTE/IbHASA BAaXXHOCTb BO3-
ayxa nogaepxuBaeTcsa B npegenax ot 40 % fo 60 %. [na 600bWMHCTBA C/lyvyaeB MCMO/b30BaHWe BbICOKOM
OTHOCUTENbLHOM BNAXHOCTU HE OCHOBHAas, a TOMIbKO BTOPUYHAA Mepa 3aliuTbl OT ONAacHbIX NPOSBNEHWl cTa-
TMYECKOTO 3/IeEKTpUYECTBa.

VHTeHcuMdumnpoBaTb CKOPOCTb CTEKaHNA 3apsfoB C U30/IALMOHHOIO Marepuana Ha 3eMJ/10 MOXHO Mnpu-
MEHEeHVeM aHTUCTaTU4eckKoi [o6aBKu.

[nsa TBepabiX M30N1ATOPOB 0ObLIYHO NPAKTUKYKOT NPUMEHEHME NPOBOAALLEA MaTpuubl B MaTepuane go-
6aBfieHVeM yrnepoga uaM mMetasIMyecknx 4actuy, NAacTUH WAM BOJSIOKOH. MMpu 3TOM cnedyeT yyecTb, YTo
3TN cuctemMbl 3OPEKTUBHBLI TONLKO TOrAa, KOrga BO BCEM MaTpuue BblAEpPXMBAETCH anekTpudeckas Henpe-
PbIBHOCTb U, Cflei0BaTe/NbHO, Takue CUCTEMbl YYBCTBUTENbHbI K MEXAHUYECKUM BO3LEACTBUSM UM N3MEHEHUAM
TemnepaTypbl. Kpome TOro, B aHHOM KOHTEKCTE OHWM MOryT co3faTb Npo6remy An1s NpoBeAeHUs U3MEepPEHUi.
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3apsia BoOGLLe He MOXET MUrpMpoBaTb C M30/1SiTOpa K NMPOBOAsLLEl MaTpuue U, Takum 06pa3oM, xapakTe-
PUCTMKM paccenBaHus UAM NPOBOAMMOCTU CYLLECTBEHHO Pas/iMyaloTCcs B 3aBUCUMOCTW OT TOro, Kakoi 3apsj,
paccmaTpuBaeTcs: 3apag B 06beme Uy Ha MOBEPXHOCTW. DTN pasnnumsa B NPUMEHSEMbIX MeToAukax cregyet
TLWATENbHO yYMTbIBaTh NpY NPOBEAEHMUN NI060Or0 NCMbITAHUS.

Mpobnembl CTATUYECKOrO 3/1eKTpMYEeCcTBa B OCHOBHOM BO3HMKAKOT TaMm, r4e matepuan ABNseTcs 3nek-
TPUYECKUM M301ATOPOM, WK TaMm, rae HET XOPOLUEero KOHTakTa ¢ 3eMneil. TUnuyHbIA NpyMep — MHEBMOTPAaH-
CMoOpT CbIMy4yMX MaTepuasnoB, Korga Aaxe MeTan/IMyeckme 4acTulbl COXPaHST 3apsf, €C/iM OHU HaxoAsTcs
BO B3BELLEHHOM COCTOSIHUU B BO3ayxe. B aTom cnyyae, CHMXeHvne nnbo NosHyo HeliTpanusaumio 3apsfoB Ha
mMaTepuasnie MoOxXeT obecneunTb MOHU3AUUSA OKpYyXatoLlein cpeapi.

HakonnieHne MeTan/IMyecKkoi Mbi/IM Ha aKTMBHbLIX MOHU3ATOPax MOXET MPUMBECTU K OMacCHbIM MCKpam.
Moatomy npu o6paLLeHnn ¢ MeTan/IM4yeckoi Nbl/ibio PEKOMEHAYETCS MCNo/b30BaTh NacCyBHbIE WKW pajuoak-
TUBHblE MOHMU3aTopbl. Ana obecnevyeHns 6e30NacHOCTU N APPEKTUBHOCTU NPUMEHEHNSA NACCUBHbIX U aKTUB-
HbIX NWOHM3ATOPOB BaXHO B COOTBETCTBUM C WHCTPYKUUAMWU U3rOTOBUTENS NPOBOAUTL UX PErYNSPHYH YUCTKY
M NpOBEpPKY NCMPaBHOCTM.

OpHa 13 Hanbonee pacrnpocTpaHeHHbIX NpobneM — He3aseMsieHHble NPOBOAHMKW. YacTo menkue me-
Ta/I/IMyeckne o6bEKTbI UM Aetanu B c6opke MOryT HakanaMBaTb 3apsfbl M CTaTb UCTOYHUKOM BO3HWKHOBE-
HVS1 33XKUraloLmx UM Bbi3blBAKOLLMX NOBPEXAeHUsA paspsgos. [peanouTntesibHO 3a3eMAsaTh Takue o6bekTbl
M npepoTBpallaTh HaKoMJeHWe Ha HUX 3apsaoB.

MoTeHUMasIbHO 3apsKEHHbI He3a3eM/IEHHbI MeTaslIMYecknii UM TOKONPOBOAALUIA NpeaMeT HUKorga
He crnepyeT 3a3eMniAaTb B NPUCYTCTBUM NErkoBocnaameHsowenca cpeapl. 3To NPUBOANT K PUCKY BO3HUKHOBE-
HVS paspsifa, CnoCOGHOro cTaTtb UCTOYHMKOM 3aXWraHWs B3pbIBOONACHON cpeabl.

OueHb BaxHO, 4YTOObI MepcoHas1, paboTawLnii BO B3PbIBOOMACHbIX 30HAX WM C 3/IEKTPOHHLIMU CUCTE-
Mamu, YyBCTBUTE/IbHbIMU K BO3LENCTBUIO pa3psfoB, HE MOr Gbl OKa3aTbCA 3M1EKTPOCTATUYECKM 3apsdKEHHbIM.
Tam, rge HeobxoamMmo obecneunTb cobnfeHME faHHOrO TpeboBaHWsA B NPOU3BOLACTBEHHbIX YC/0BUAX, 3TO
JocTuraeTcs 3a3emMsieHMeM nepcoHasia NocpeAcTBOM NPOBOAAWLMUX 6GPacneToB, NPMMEHEHNEM MPOBOASLLErO
nona v nposogsiieli o6yBu, B 3aBMCMMOCTM OT TOrO, YTO 60/bLUE NOAXOAMT AN KOHKPETHOW MPOMbILLNEHHO
cpefbl.

Mon fomKeH GbITb JOCTATOYHO YMCTbIM, M €r0 COCTOSIHUE A0/DKHO PErynsipHoO KOHTPO/IMPOBAaTbLCS, MHave
He 6yJeT OCYLLeCTB/IATLCA 3a3eMJ/IeHNe Yyepes nosa 1 obysb.

Ans 3awmnTbl YyBCTBUTE/IbHON 3N1EKTPOHMKM, 0COBEHHO BO BpeMs TPaHCMOpPTUPOBaHWS, pekoMeHayeTcs
MCMO/Ib30BaTb 3KPAHUPYHLLYI0 YMaKOBKY, 3aliULLaloLLyl0 OT BO3AENCTBUS 3MEKTPUYECKUX MNOeid M NpsMbIX
3/1eKTPOCTATUYECKNX Pa3psaA0B, BO3HMKAKLIMX BHE YNAKOBKU. YNakOBOYHbIA MaTepuas, KOHTaKTUPYILWA C
YCTPOICTBOM, He A0/MKeH ObiTb AM3NEKTPUKOM, UTOObI UCKIOYaTh CYLLECTBEHHYI0 3/1eKTpM3auunio ynakoBKu
nnn ycTpoiicTea.

7 TMlonesHble NPUMEHEHUSA 3/IEKTPOCTATUYECKUX SABNEHN

LLinpoko pacnpocTpaHeHHble (hOTOKOMMPOBa/IbHOE YCTPOWCTBO U CTPYWHbIA NPUHTEP — YCTPOWACTBA,
Upe3BblyaliHO BaXHble B MH(POPMAaLMOHHONM TeXHONorMn. 3nekTporpaduyecknii NpoLecc NosIHOCTLH OCHOBaH
Ha anekTpocTaTuyecknx adpdpekrtax, v CTPYHbIA NPUHTEP MCMONb3yeT TOYHOe pacnpefeneHve TOYHO oTme-
PEHHbIX U 3apSHKEHHbIX Kanenb YepHua. B nepBMYHOM npouecce onTuyeckoe M3obpaxeHne npeobpa3oBaHo B
3apSHKEHHbI KOPOHHBLIM Pa3psiloM KOHTYP Ha 3apsikeHHOM (hOTONPOBOAHVKE, KOTOPbIA BNOCNEACTBMU MPOSIB-
nseTca BCNeACTBME MPUTSHXKEHMS YacTuL, C MPOTUBONO/IOXHBIM 3apsafoM. 3aknunTesnbHbIA aTan — nepejaya
n306paxeHns Ha Bymary — CHOBa OCYLLECTB/SETCA B 3/1EKTPOCTATUYECKOM TMoSe.

3apshKeHHble KOPOHHbIM pPa3psiAoM YacTuubl MbUIK, 3MEKTPpUYECcKMe CBOWCTBA 3axBaTbiBaeMbIX U nepe-
HOCUMbIX CNIOEB NblIN U CTabu/bHbIE BbICOKUE 3N1EeKTpUYEecKre nosass — Bce 3TO crnocobeTByeT apheKTUBHO-
CTV 3/1EKTPOCTATMYECKOTO OCAXAEHNS.

Okpacka B 3neKkTpocTaTM4eckom rfosie, BOPCOBaHWe, oboraleHne pyabl U pasfesieHve njactmacc —
BCE 3TO UM YXKEe NPUMEHSEMble, UK pa3BuBaloLLMecs NPoM3BoACTBEHHbIE NpoLecchl. KOHEYHO, BO3MOXHOCTM
OCYLLECTB/IEHUS, YNpaB/IEHUS M NPAKTUYECKOrO NMPUMEHEHUSI 3/1IEKTPOCTaTMYECKMX 3h(heKTOB KapAuHanbHO
3aBUCAT OT KO/IMYECTBEHHbIX faHHbIX 06 3M1EeKTpOCTaTUYECKNX MapameTpax M 0 COOTBETCTBYHLUNX CBONCTBAX
mMaTtepuasioB. [JONOMHUTENBHO MOXHO OTMETUTb NPYMEHEHNEe CTaTUUYeCKOro aeKTpuyecTsa B neyaTHoM aene,
NpU 3/1EKTPOCTATUYECKOM YBTXXHEHUN U 31EKTPOCTATUYECKOM MPOMaC/IMBaHUN.
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8 0O6Lwwme acnekTbl U3MepeHUi

8.1 O6ume NnonoxeHUs

M3mepeHnsa No3BOMAIOT MOHATb 3/1EKTPOCTATMUECKME SIBNEHMUSA, NpoaHanu3MpoBaTtb M BbipaboTaTb pe-
LeHnsa npobnem, cnpoekTMpoBaTb U pa3paboTaTb CUCTEMbI M YCTPOWCTBA, OCHOBAHHbIE Ha 3nekTpocTaTuye-
CKMX mpoLieccax.

B sTom pasgene npencTaBfieHO OnvcaHWe OCHOBHbIX METOLOB M3MEepeHuil, koTopble obecneuyvBatoT
OfHO3HAYHOCTb U AOCTATOYHYK TOYHOCTb MOJyvYaembixX AaHHbIX. Hanbonee BaxHa npaBuibHas UHTepnpe-
Taums gaHHbIX, 1 OHa MOXeT ObITb MOJlyYeHa TOMIbKO MPY MOHMMAHWUU OCHOBHbIX ABMEHWUIA W BAWAHUA Ha HUX
NoKanbHbIX YC/IOBUIA.

HekoTopble anekTpocTaTnyeckne n3mMepeHns UMeKT OTHOLLEHME HenocpesCcTBEHHO K OCHOBHbIM dun3n-
4yeckuM napameTpam, Hampumep K 3/1eKTPUYecKoMy Moo, 3apsaay, NOBEPXHOCTHON M 06BLEMHOW MIOTHOCTU
3apsaoB, yoenbHOMY COMPOTUB/IEHNIO, EMKOCTU, TOKY W 3Hepruu. [pyrve namepeHus 6onee cneumcuyHbl 1
BOCTpe6OBaHbl B MeTOAMKaX WCMbITAHUIA, B KOTOPbIX MOAE/IMPYIOTCS MpakTMyeckue cuTyauuu, reomeTpuye-
CKve napameTpbl 1 pasMepbl. Takve NpuMepbl CBSA3aHbl C 3apsHXaeMOoCTbio, CTEKaHNEM 3apsiia, conpoTuBrie-
HYeM 3a3eMNuTeNns u cNoCOBHOCTbIO K 3KPaHMPOBAHMIO.

Mpy n3MepeHnn 3/1eKTPOCTaTMUECKOro 3apsaga v nonst He TpebyeTcs 0CO60 BbICOKOW TOYHOCTU. Bo MHO-
rMX Cnyvyasix JOCTaTOYHO onpefesiMTb NOpPsA0K 3HAUYEHUSI U3MEPSIEMOI Be/TIMUMHbIL. Heo6XxoANMbl HAAEXHOCTb
1 YBEPEHHOCTb B TOM, YTO B Npefesiax npuemaemMoi TOYHOCTU caenaHHble HabMaeHNs peasibHbl Y NPaBW/ib-
Hbl. EcTb criyyan, Korga BbicOKasi paspeluarolias cnoco6HOCTb UM CTabuIbHOCTb MOryT ObiTb HEOOGXOAWMBI,
Hanpumep Mpy OLEHKe CKOPOCTM CTeKaHUs 3apsga C M30MUPYIOLLEro mMarepuasia npu KOPOTKUX 3HAYEHUSIX
BpPEMEHU HabnwaeHns, Korga nOBEPXHOCTHbIN 3apsf M NoTeHuuan MoryT ObiTb BbICOKAMU, @ TEMM WX U3Me-
HEHWI OYeHb MeASIEHHbIN.

EcTb cnyuyan, korga Heob6xoguma BbICOKasl UYyBCTBMTE/NILHOCTb, HanpuMmep Ans TOro, 4TtoObl MU3Me-
pvTb HU3KME MOTEHLUUasnbl, KOTOpble MOryT MPeACcTaBUTb PUCKA ANl YYBCTBMTE/IbHbIX NOMYNPOBOAHUKOBLIX
YCTPOIACTB 1 A5 TOTO, YTOObl U3MEPUTbL MOBEPXHOCTHYH M/IOTHOCTb 3apsiioB Ha OTAE/bHbIX CTOPOHAX TOHKUX
nneHok. EcTb Takke HEKOTOpble Cyvyau, KOraa MOXeT 6biTb HE0OX0AMMA BbICOKasi TOYHOCTb, HANpUMep Tawm,
roe U3MepsitoT pasnuuma mexay ABYMS unv 60MblUNM YMC/IOM U3MEPEHUA 3/1IeKTPMYECKOro Nons, Hampumep
npy N3MEpPEHNSIX B PEXUME peasibHOro BPEMEHU MIOTHOCTM 3apsiioB WM CKOPOCTW CTeKaHus 3apsiga.

MpeacTaB/ieHHble METOAMKU KacaloTcsl, Npexae BCEro, NpaBUIbHOCTU MEeToAa, a He AOCTUXEHMWS BbICO-
Kol TouHoCTU. Mpeamnc/ioBre K KaxXAoMy M3 NpeAcTaB/IEHHbIX METOAO0B MPU3BAHO Pa3bsSCHUTb HEKOTOPbIE U3
TpygHocTeli u obecneunTb NX NPaBUIbHOE BbIMOSIHEHME U OHO3HAYHYH MHTEpnpeTauuo pesybLTaTos.

8.2 Jnektpuyeckoe none

8.2.1 OO6ume nosoxeHus

Mi3MepeHus anekTpmyeckoro noss MpoBOAAT C NPUMEHEHWEM NpuBOPOB ABYX TUMOB: UHAYKLWUOHHbIX
[aTyMKOB U AaTYMKOB POTOPHOro Tuna.

B MHAYKUMOHHBIX gaTyMKax eCcTb YyBCTBUTESIbHAA MOBEPXHOCTb, MOAK/IYEHHas K YyCUAUTEN C BbICO-
KM BXOZHbIM CONPOTUB/IEHMEM U Yepe3 KOHAEeHcaTop K 3eMsie. Takme npubopbl NPOCTble Y OTHOCUTENLHO Ae-
LUEBbIE, HO NX YYBCTBUTE/IbHOCTb M BO3MOXHOCT/ MPUMEHEHUS OrpaHUYEHbl. Y HUX eCTb KOHEYHas MHEPLMOH-
HOCTb, U 3TO O3HA4aeT, YTO OHWM MOTYT UCNOb30BaTbLCA TO/IbKO 4151 OTHOCUTE/IbHO KPaTKOCPOUHbIX U3MEPEHMW
(OecsaTkn cekyHA) nocne ycTaHOBKM Hy/S B OKpyXatoLeli cpefe, B KOTOPOIW OTCYTCTBYET 3/1eKTpuyeckoe nosne.
VIX NokasaHns HETOYHbI MPY U3MEPEHNM B NPUCYTCTBMM MOHM3MPOBAHHOIO BO3ayXa.

JaTumkn poTOPHOro TUna HasBaHbl Tak NOTOMY, YTO CHAGXEHbl BpallaloLMca 3a3eM/IEHHbIM 3aTBOPOM,
MOAYMPYIOLMM MOTOK 3/IEKTPOCTATMUYECKOrO MOJMSi HA YyBCTBMTE/IbHOW MOBepxHocTU. lMonyyaemblii nepe-
MEHHbI CUTHAN 3aBUCKT TO/IbKO OT NNOLWAAMN YyBCTBMTE/IbHOW NOBEPXHOCTUN 1 3HAYEHNST EMKOCTU Ha BXOAHOM
KoHAeHcaTope A0 TexX nop, Noka CKOPOCTb U3MEHAEMOro Habni4aeMoro aNeKTpUYeckoro nosisi COOTBETCTBEH-
HO BblllEe, YEM BXOAHas MOCTOSIHHAs BPeEMEHW. lMpu 3TOM nepuoa Moaynsauun AO/MKEH ObiTb KOPOYE BPEMEHM
penakcaumy BXoAHon uenn. dasa YyBCTBMTENLHOTO 3/1leMeHTa DOPMUPYET BbIXOAHOI CUrHasn, COOTBETCTBYHO-
LM HANPSXKEHHOCTW Y NOMSAPHOCTU Ha6NAaEeMOro 3/1EKTPUYECKOro nons.

B anbTepHaTMBHOM Mpubope NPUMEHSIIOT BUOPUPYIOLWNIA 3KpaH, MOAY/IMPYOLWMI NOTOK 3/1eKTpocTaTh-
YyecKol MHAOYKUUWM K YyBCTBUTESIbHO MOBEPXHOCTU. B Takmx npmbopax HanpshkeHue 06blYHO noaaeTcs 06-
paTHO Ha Bx0A, NO3TOMY Npubop paboTaeT B pexume HyNeBOW Moaynauum. ITO 0COBEHHO MOAXOAUT Mpu
CNeXeHnn 3a HanpsXXeHHOCTbI0 MOoJs.
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8.2.2 TpumeHeHne

Vi3mepeHne 31eKTpUYeckoro nons MOXeT npefocTaBuTb MHAOPMALMI0 O BENWYMHE W NOASIPHOCTM Mo-
TeHumnana NoBEpPXHOCTWU, NOBEPXHOCTHON WM 06BEMHON NIOTHOCTU 3apAf0B WAM O SIOKa/bHOM MoTeHuuane
B OMpefesnieHHON ToUke NMPOCTPaHCTBa.

VHAYKLMOHHBIA faTunk HenpepbiBHO pearvpyeT Ha Habnwgaemble nons. ViamepeHHoe nofie oTpaxa-
eT pe3yfnbTaT OTHOCMTENILHO NpeablayLnMX HabnwaaBwnxcs nonei u, TakuM 06pasoMm, BaXKHO, YTOObl Takoi
[aTyuK BHa4asie BK/IKYa/IM UM B HYJIEBOM MOMOXEHUW, Uin B 06/1acTu, rae nose OoTCyTCTBYET, a U3MepeHUs
BbINOJTHANN HENOCPEACTBEHHO WM B Npefenax 0THOCUTENbHO KOPOTKOrO NPOMeXyTka BpeMeHu nocne nepe-
YCTaHOBKM Hyns. lMNokasaHus gaTumka pPOTOPHOrO TUMa He 3aBWUCAT OT YC/I0BWIA €ro BK/IOYEHWS, MOCKObKY
Hy/Nlb OCTaeTCcs YCTOWUYMBLIM B TEeYEHMEe BCEro BPEMEHMW MPOBEAEHNA U3MEPEHUIA.

BaxkHO, 4TOGbI JaTyMK O6bl1 AO/MDKHBIM 06pa3oM COoefuHEH C 3a3eMsieHueM 1 4tobbl cobnoganach cra-
BGUNLHOCTbL YCTAHOBKU HyNs B NPOMEXYTKax BPEMEHU, HE06XoAUMbIX A1 NpoBefeHuns naMmepeHuin. Cnegyet
TaKkke KOHTPO/IMPOBaTb MNPUCYTCTBME APYIMX 3a3€MJ/IEHHbIX MOBEPXHOCTEN B 06/1aCTU NPOBEAEHUS] U3Me-
PEHWIA.

lMoBepxHOCTV B 0611aCTW NPOBeAEeHNS U3MepPeHuid AO/MKHbI COAepXaTbCs B YACTOTE. DTO OCOBEHHO Bax-
HO MpY BbICOKOW YyBCTBUTENLHOCTW NMPMOGOPOB U Npu paboTe B cpefe C Ha/IMuMeM YacTul, M30NPYIOLLUX Ma-
Tepunanos. TakMe 4YacTuLbl Nerko CTaHOBATCH 3apsHXKEHHbIMWU, N UX Ha/MuMe MOXEeT CMEeCTUTb HyMNb AaTyuka.
OuncTka BO3dyxa MomoraeT NpefoTBPaTUTb HanMune Takmx 4acTul, HO 3TO He WCKIYaeT HeobXxoAMMOCTb
perynsipHoii NepeycTaHOBKU Hy/IS.

Hynesoe nonoxeHue nokasaHwWii AaTtynka POTOPHOTO TuUNa MOXeT ObiTb NPOBEPEHO C MOMOLLLIO ero
9KpaHMpPOBaHNA 3a3eM/IEHHOW MeTan/IMyeckon NAacTUHOIA.

VIHAYKLUMOHHBIA AaTunK WM fAaTYMK POTOPHOrO TUMa CBOMM MPUCYTCTBUMEM UCKAXAKT 3MeKTpuyeckoe
none. Kpome Toro, nokasaHus gaTymka OTpaxalT UHTerpasibHoe 3HauyeHve Nonas uav noTeHuuana B Heonpe-
OeneHHol obnacTt (Touke) NpocTpaHcTBa. DTN 3hdekTbl MOryT 6biTb CYL,ECTBEHHBIMMU U AO/KHbI ObITb Yu-
TEHbI.

8.3 lMoTeHumnan

8.3.1 OO6uwwe nonoxeHus

MoTeHynansl MOryT ObiTb Ha 0ObEKTax, Ha 3apsXXEeHHbIX MOBEPXHOCTAX WM B 06bemax, cofepxalymx
06beMHble 3apsdbl. NepBble MOTyT ObiTb M3MEpPEHbl 3N1EKTPOCTaTUYECKMUM BOIbTMETPOM, HO BCE OHM MOTyT
6bITb OnpefeneHsl U3MepUTeNnsMn Noas OTHOCUTE/IbHO 3eMAIN WU YCTaHOB/IEHHOWN HYNEBOWN TOYKM ANs Aat-
ymka. MNpu Taknx U3MEPEHUSX HEe [O/HKHO MPOUCXOAUTb UCKAXKEHWA HU B pacnpefenieHusix 3/1IeKTPUYecKnx
3apsgo0B, HU B 3HAYEHUAX NapaMeTpPOoB 3/1EKTPUYECKOro Mosis Ha UCMbITYEMON MOBEPXHOCTW, MOCKO/bKY 3TO
MOXeT M3MEHUTb pacnpefeneHve NpuUcyTCTBYIOLLEro 3apaja.

8.3.2 Hanps»xeHne Ha NOBEPXHOCTMU

Mpy M3MepeHnn aneKkTpocTaTMYeCKMM BONbBTMETPOM AATUMK NPeAnovYTUTENIbHO pacnonaratb Henocpes-
CTBEHHO Y NOBEPXHOCTU Tak, YTOObI HUKaKWe ApyrMe CMeXHble 3apsfbl He MornvM 6bl BNWATL Ha pesynbTar
n3mepeHns. FNaBHble OrpaHNYeHUs BO3HMKAKT B CBA3WM C TPYAHOCTbH MEPEKPbITUS GOMbLIOT0 AuanasoHa
3HaYeHMn NoTeHLMana u pucka BO3HMKHOBEHMSA NPO6OS, KOrAa CKOPOCTb M3MEHEeHUs NoTeHuuana npesbiwaeT
WHEPLNOHHOCTb CUMTbIBAHMA MoKasaHuii npubopa. MNpenmylectsa: BbiICOKAs TOYHOCTb M3MEPEHWA NOTEHLN-
ana, WWPOKWiA amanasoH UamepsembiX 3HaYeHU N HU3Kas eMKOCTb M3MEPUTE/IbHOrO Aatymka.

Mpnbop oA nN3MepeHnsa Nons, COeAVHEHHbIN NepeMblUKOli C 3a3eMNeHneM, MOXET MCNO/b30BaThCs B
KayecTBe BOMbTMETPa U MOXET U3MePSATb NMOBEPXHOCTHbIN NOTEHUMas Aaxe NPV 0YeHb BbICOKUX HaMpPSXeHU-
ax. PacctosiHne, pasgenswouiee namepuTenbHblil NpMéop 1 06bLEKT U3MEpPEHNS, AO/MKHO ObiTb M3BECTHLIM U
O0CTaTOYHO 60/bLWIMM, YTOObI N36exaTb YBEIMYEHNS EMKOCTU N3MEPUTE/TIbHOW CUCTEMbI U CHWXKEHUA U3Meps-
eMoro noteHyuana. rpu aToM paccTosiHWe He AO/KHO OblTb CANULWKOM 60/bLIUM, YTOObI UCKIUYUTL BAUSHME
OPYrnX 3apsgoB WK 3a3eM/IeHHbIX NOBEPXHOCTEA.

[NpefocTopoXHOCTHU:

- 9NeKTpUYecKoe nosie Mexay NOBEPXHOCTbIO WAM TefloM U NPUGopPOM AN U3MepeHus nons 0bblYHO
HEOAHOPOAHO, a NOBEPXHOCTHbI MOTEeHUuan nosyyarT nyTeM YMHOXEHUS HabNl4aeMoro 3HavyeHuss Hanps-
XeHHocTu nons E (B/m) Ha paccTtosiHue / (M) Mexay nprbopoM 1 06bEKTOM U3MEPEHUS 1N HA MONPaBOYHbI KO-
adhpnUMEHT, KOTOPbI 3aBUCUT OT NPEAYCMOTPEHHON METOAMKN n3mepeHuii. Mpu nsmepeHnn nons y 60bLIoin
MJI0CKOM NpoBOASALLEN NOBEPXHOCTU 3/1IEKTPUYECKOE NoJsie OAHOPOAHO M NOMPABOYHbIA KOIMULMEHT MOXET
6bITb NONYyYEH MpU rpagyMpoBKe camoro npubopa. [/ HEKOTOpPOro BblpaBHMBaHWSA NOAA AaTyuK npubopa
OOMNOSHAKT cneunanbHOW NAacTUHON. 3Ta NjacTMHa MNO3BOMSET TOMbKO He3HAauyuTesIbHO CKOpPpPeKTUMpoBaTb
HeoAHOPOAHOCTb NMoNSA. MNpM NEPEHOCHbLIX M3MEPEHMAX Nierye UCMNo/sib30BaTb NPMOOP 6e3 NAacTuHbI;
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- €C/I1 NOBEePXHOCTb — HebosbLlasi NA0CKOCTb, TO HEOBXOANMO YCTaHOBUTb COOTHOLLEHUS MeXay d/ek-
TPUYECKUM MNOSIEM, PACCTOSHUEM OT MOBEPXHOCTU A0 AaTyMka U NoTeHuuanom. 3TO MOXET ObiTb cAenaHo uam
ONbITHLIM NYTEM, WU KOMMbIOTEPHLIM MOAENNPOBaHNEM;

- NPV U3yYEeHUN PUCKOB, CBA3AHHbIX CO CTATUYECKUM 3/IEKTPUYECTBOM, B C/IOXKHbIX paboymx npocTpaH-
CcTBax criefyeT € NOMOLLbIO npubopa AN U3MepeHus napameTpoB MNoss, npexae BCero, AeHTUULNPoBaThb
BCE CYLLEeCTBEHHbIE UCTOYHMKN 3apskeHns. OTAe bHble NOBEPXHOCTHbIE MOTeHUuasbl MOryT 6biTb U3MEpPEHbI,
BO3MOXHO, C 9KPaHMPOBAHMEM [APYIrMX CMEXHbIX UCTOYHUKOB NOMs. Takoi noaxon no3BosseT UCKIIYUTL Ha-
NIOXXEeHUe Ha 3HavyeHuss NOTEeHUMasnioB MOBEPXHOCTU ApPYrux 6onee 3HauuTesIbHbIX CMEXHbIX WCTOYHUKOB 3a-
psaos;

- BO BpEMS MPOBEAEHUS U3MEPEHWUA NpU HaMuMM MOBEPXHOCTEl U3 OM3MEKTPUYECKMX MaTepuasioB
cnegyet yumTbiBaTb, YTO TakMe MaTepuasbl Npo3padHbl ANS 3/1IeKTpUUeckux nosein. ddekTmBHasa nokauus
NCTOYHMKOB 3apsiloB MOXET OblTb BbINOSIHEHA NYTEM NepeMeLLeHus NpubopoB OT MecTa K MecCTy.

8.3.3 TloTeHuUMan B NpPOCTpaHCTBE

NokanbHbIA NOTEHUMan B NPOCTPAHCTBE MOXHO M3MepuTb Npubopamun N8 U3MepeHus 3fekTpocTaTu-
4yeckoro nons. 3asem/ieHHbI Npubop BO3MYyLLAEeT Nosie NoTeHUUasoB B 3aBUCMMOCTU OT AvaMeTpa AaTtyuvka.
HanpshkeHHOCTb nons E, B mm-1, cBA3aHa € NnokanbHbIM noTeHuuanom V, B, n gnameTtpom gatuvka d, m, n
BbluMcnAeTca no opmyne

roe f — KoHcTaHTa, NpMGAM3NTENIbHO paBHas 1. 3T COOTHOLIEHWS COXPAHSTCS NPU YAAIEHHOCTM AaTunka
Ha HECKOJIbKO €ero AMaMeTpoB OT CMEXHbIX 3a3€MJIEHHbIX MOBEPXHOCTEN W KOHCTPYKUMiA. STO MOXHO npoBe-
pUTb C MOMOLLbI0 M3MEpPUTENs Noss Ha GaTapeiikax U MOBbLICUTb €0 A0 NOTEHUMana, npyu KOTOPOM MOKa3aHus
3/1eKTPUYECKOro Moss paBHbl HY/0, TO eCTb UCMOJIb3ys ero B kauecTBe npeobpasoBaTesiax HanpsikeHus.

Heo6xoA¥MO MPOBEPUTbL, UTOOLI NPV BBEAEHUM AaTyvka B 3/IEKTPOCTATMUECKOE NOJie He MPOBOLUPOBa-
I0Cb BO3HUKHOBEHME KOPOHHbLIX WM UCKPOBBIX Pas3psifoB..

8.4 3apsap,

CBOGOAHbI 3apsig CTATUYECKOTO 3/1EKTPUUECTBA HA U3AE/UMN WK HA MaTepuasie MOXET 6biTb U3MepeH
npv NOMELLEHUN 3TUX O6BLEKTOB B 3aMKHYTYI0 NMPOBOASLLYI0 KamMepy, U3BECTHYIO Kak LMAUHAP UAK KNeTka, uau
kamepa ®apajes, a UHAYLMPOBaHHbI Ha Hell 3apsg Ha HapyXHol MOBEPXHOCTU U3MepsieTCs NocpeacTBOM
3/1IEKTPOMETPUYECKOTO yCUNUTENs. ANbTEPHATUBHBLIM CMOCOGOM W3MEPEHUSI YBE/IMYEHWUS HaNPsHKEHUS Ha
knetke ®apajes, 3aBUCSILLETO OT €€ eMKOCTW, MOXET ObiTb MPUMEHEHVNE U3MEPUTENA 3/1EKTPOCTATUUYECKOTO
Mo/t WM U3MEpPeHNe MHTErpasibHOro0 Toka Ha 3eMsiko.

Mpu paboTe C YyBCTBUTESIbHLIMK 3/IEKTPOMETPUUYECKMMMU YCTPONCTBAMK CrefyeT o6ecnednTb MX Bbl-
COKOe BXOJHOE COMPOTMBJIEHME, YCTPAHEHUWE LWYMa OT /1060r0 COeAMHUTEILHOTO Kabens v CBefeHue K Mu-
HUMYMY BXOAHbIX TOKOB CMeLLeHus. Mpy NpoBefeHUN N3MEPEHUI YBENNYEHUSI HANPSXKEHNS C NPUMEHEHUEM
unnuHapa dapages cregyeT no3aboTUTLCS O TOM, YTOGbI €r0 €MKOCTb MHOTOKPaTHO NMPEBOCXOAMIa EMKOCTb
Ha3/1EKTPU30BaHHbLIX 0OBLEKTOB M3MepeHus. MNpu TakoM NPOCTOM MOAXOAe NpPefoCTaB/isieTCsl BO3MOXHOCTb
NpoBefEeHNs U3MepeHust 3apaaoB Ao 1 nKn. Mpu npoBeAeHUn U3MepPEeHWii 60MbLINX 3apAA0B B MPOMbILLIEH-
HbIX YCMIOBUSIX BaXHO 06ecneunTb 6e30MacHoOCTb. [/ 3TOr0 MOXET NPUMEHATLCA Cnoco6 M3MepeHus 3apaaa
Mo BE/IMYMHE WHTErpasibHOrO 3HAYEHWUS TOKA W pacrnofiokeHue umnuHapa ®apagesi HENOCPeACTBEHHO Y
3emau.

MpakTMyeckne pekoMeHgauMmn NpPoBeAeHNUS U3MEPEHWIA:

o umnuHap dapasges Ao/MKEH GblTb JOCTATOYHO GOMbLWMM, YTO6LI MOSIHOCTLIO BMELWaTh U OXBaTbiBATb
napy 3apshkeHHbIX 06BHEKTOB TaK, UTO6bl HU OfMH Y4aCTOK MOBEPXHOCTM He OKa3asiCsl CHapYXW;

* [OJ/IKHO GbITb 06ecneyYeHo xopollee aKpaHWpoBaHue UuMHapa ®apages, 3allulialolee ero ot Bu-
AHMS NIOObLIX 3apsif0B BO BHELLUHE oKpyxaloleii cpeae;

» cneayeT NpefoTBpaTUTb BAWsIHWE MO6GbLIX NOKasIbHLIX 3apsiloB B NpoLecce U3MepeHust 3apsiKeHus.
Ons aToro, Hanpumep, TpebyeTcs 3a3eMATb 060pyAoBaHNe, Korga onepaTtop nomellaeT 06bLeKTbl U3mepe-
HUA B uMnuHAp ®apages, 1 rapaHTUpPoBaTh, UYTO OMepaTop TakKe 3a3eMJ/IEH M UTO ero 0feXaa HeHasNeKTpu-
30BaHa U He MOXET Ha3/IeKTPU30BaTLCA B MpoLecce NPOBEAEHUS U3MEPEHMUI;

* cregyeT NpefoTBpaTUTbL YTeuky 3apsfoB 4Yepes M30MsAupio uunvHapa dapagesi, 3N1eKTpuueckmnx co-
eIMHEeHWI 1 NPOBO/OB BHELLHNUX U3MEPUTESbHBIX Leneil;
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e crefyeT yAOCTOBEPUTLCS, YTO U HyfIeBble MOKa3aHUsi, U NoKasaHWUs, Kacalolmecs BeIMYMHbI U3Mepsi-
€MOro 3apsifia, COXPaHSIIOTCS YCTOWUMBO B TEUEHWE BPEMEHU, AOCTATOYHOrO AJ1s1 CHSATUSI NnokasaHuii usmepu-
TeNIbHbIX NPUGOPOB.

Be3onacHoCTb fo/MKHa Takke ObiTb 0GecneyeHa U Ha TOT MOMEHT, Korfa 3apsbkeHHblid uununap dapa-
fes 3azemnsietcs. MNpu 3TOM He JO/IKHO BO3HUKATb MCKPOBbIX Pa3psfioB, CNOCOGHbIX BbI3BaTh 3aKMraHue.

8.5 TNoTHOCTL 3apAanoB

8.5.1 lMoBepxHOCTHaa M/IOTHOCTb 3apAanoB

3apsXeHHbIN NNCT N30ASAUMOHHOIO MaTtepuana, yaaaeHHbI OT N06bIX APYTrMX 3a3eM/IEHHbIX NOBEPXHO-
CTelA, CNYXWUT NCTOYHMKOM OAHOPOAHOr0 OAMHAKOBOrO M Hanpas/IEeHHOr0 HOPMa/lbHO K MOBEPXHOCTAM Kaxoi
CTOPOHbI SINCTA 3/IEKTPUYECKOro Nons, 06yCnoBNEeHHOro anrebpanyeckoli CyMMOR NMOBEPXHOCTHbIX MAOTHO-
CTeli 3apsiioB Ha KaxXAol M3 ero CTOpoH. [MI0THOCTM 3apsifioB Ha KaxXAol CTOpPOHe fucTa MOryT ObiTb U3-
MEpEHbI, €C/In JINCT COoMpuKacaeTcs C 3a3eMJ/IEHHO MOBEPXHOCTbH. 3apsif Ha MOBEPXHOCTW, Kacawllieics
3a3eM/IEHHOl NOBEPXHOCTU, HE OKaXKeT B/IMSHWUA HA BHELUHee noJsie y NPOTMBOMO/IOXHOW NOBEPXHOCTU SINCTA,
M NAOTHOCTb 3apsfoB Ha MocnefHeli NOBEPXHOCTY MOXET ObiTb M3MepeHa, Hanpumep, Npubopom Ansa m3me-
peHus Hanps>keHHoCTW nond. Mpy 3ToM TOJLWMHA Y OTHOCUTENIbHAA AU3NIEKTPUYECKan MOCTOAHHAsA maTtepua-
na 1 ToYHoe paccTosiHMe JaTymka OT NOBEePXHOCTU AO0/MKHbI 6biTb U3BECTHbI.

Utobbl 0becneunTb TpebyemMyt TOYHOCTb M3MepeHuii Ao 5 %, gaTyuuk mameputenbHoro npubéopa fon-
XeH ObITb yAasieH OT NMOBEepPXHOCTU /IMCTa Ha paccTofHWe He MeHee yeM 1,5 anameTpa fatyuka. Pasmep 3a-
LWMTHOW NNacTUHbI AO/HKEH HE MeHee YeM B 9 pa3 npeBbillaTb paccTosiHvue, oTAaenswlee gaTymk oT NnoBepx-
HOCTK nncta. na obecnevyeHms TOYHOCTU n3MepeHuin 4o 1 % pasmep 3awWnTHOM NNACTUHLI AO/DKEH HE MeHee
yem B 15 pa3 npeBbIlaTh paccTosHWe, OTAeNsAlWee 4aTUMK OT NOBEPXHOCTM SIUCTA.

Mpy menkomaclTabHbIX 06bekTax UCNbITaHUA TpebyeTca NPUMEHSATb AaTUMKM U PacCTOSHUA, pasnens-
olwmne AaTtunk M 06beKT UCMbITaHUA, copasMepHble 06BEKTY UCMbITaHWIA.

[ns npoBefeHns n3mMepeHnin Ha ABUXYLLMXCSA 06bekTax TpebyTca usmepuTenbHbie Npubopskl C focTa-
TOYHO BbICOKOI CKOPOCTbIO pearnpoBaHus Mo CPaBHEHMIO CO CKOPOCTbIO ABMXEHUA U paspeLuatoLlein cnocob-
HOCTb0, AOCTATOYHON AN 06HapYyXeHUs NobbIX U3MEHEHUI B CTPYKTYpe 3apsga Ha NOBEPXHOCTMU.

8.5.2 O6bemHas NJIOTHOCTb 3apsn0B

Ons cepuyeckoro npoboOTOOPHMKA Y OAHOPOAHOIO pacnpefeneHvus 3apsfoB 3fiekTpuueckoe none
Ha MOBEPXHOCTW WM MakCMMaJ/ibHblii MOTEHUMan B MPOCTPAHCTBE CBSA3aHbl CO CpefHell M/I0THOCTbI0 3apsaoB
NVHENHON 1 KBaApaTUYHOWN 3aBMCMMOCTbIO, COOTBETCTBEHHO. CnejoBartesibHO, Npy OAHOPOAHOM pacnpege-
NeHun 3apsga nA0THOCTb 3NEKTPUYECKOro 3apsja B 06bemMe MOXHO onpefesnaTb N0 HanpsHKeHHOCTW arek-
TPUYECKOro Mofs y NOBEPXHOCTW WM NO MakCcMMasbHOMY MOTeHuuany B kamepe MpocToil dhopmbl B onpege-
NEeHHbIX YCNOBUSX.

Ana kamep npo600T6OpHMKA CNOXHOW (POpPMbl MOXHO NPUMEHUTb KOMMbIOTEPHOE MOAENMpOBaHMWe,
4yTOGbI MOMYYUTL pacnpepesnieHve 3apsia Ha NnoBepxHOCTU K pacnpefesieHne noteHumasna rno ooLemy.

Kamepa npo600T60opHMKAa MOXET ObiTb Kak eAnHbIM 0OBEMOM 3apsKEHHON cpefpbl, Tak U HeBOo/bLNM
Npo600T60PHMKOM, MOMELLEHHbIM B cpely. TpebyeTcs akkypaTHOCTb, YTOObl cbasiaHCMpOBaTb 3apsSXKEHHOCTb
cpefpbl U 3KpaHMpoBaHWe 3/1eKTPUYECKOro Noss, co34aBaemMoro 3apsajaMmmn Ha NOBEPXHOCTU kamepbl. BansHue
9KpaHMPOBaHWNA MOXHO OLLEHUTb, KOrga B 06beMe OTCYTCTBYIOT 3apsfbl, NyTeM BHYTPEHHUX U3MepeHui npu
MOBLILWEHHOM MOTeHunane kamepbl. Bo3geicTBue BHELWHUX Noneii MOXeT 6biTb A0BOMIbHO CYLLECTBEHHbIM,
ecnn npob00TOOPHNK NOMELLEH B LIEHTPasibHY0 4acTb MOLLHOrO pacnpefefnieHHoro 3apsaa, rae NokasbHbIR
noTeHuuan MoXxeT [OCTUraTb HECKOSIbKUX AeCATKOB KUIOBO/bT.

8.6 CtekaHue 3apsapga

OTekaHue 3apaga c MaTepuasnioB — (pakTop KOHTPOS 3neKTpocTaTUudeckux adpgpekto. CriefoBaTeslb-
HO, M3MEpPeHNe CKOPOCTW eCTECTBEHHOIO CTeKaHusi 3apsifa — BaxHblli napameTp. CBOICTBA, CBSI3aHHbIE CO
oTeKaHMeM 3apsiioB, XapakTepusyTcs BpeMeHeM CTekaHus 3apsiaa.

TpaAuUMOHHO 3/1EKTPONPOBOAHOCTL MaTepuasioB U, c/iefoBaTeslbHO, WX CMOCOGHOCTL 06ecrneynBaTth
CTeKaHus 3apsijoB OLEHMBAETCA AaHHbIMU U3MEPEHUi 06BLEMHOMO WM MOBEPXHOCTHOTO YAeNbHOro COoMnpo-
TUBNEHNSA. DTO MOXeT 6biTb Y/0BNETBOPUTE/LHON XapaKTEPUCTMKON AN TOMOTeHHbIX maTepuanos. K coxa-
NEHN0, MHOTMe MaTepuasibl He SIBAAOTCS TOMOrEHHbIMU, W'Yy MHOMMX MPOABNSAETCA 3aBUCUMMOCTb Y/e/bHOro
COMPOTUB/IEHNST OT HaMpaBfeHWsl MPUOXKEHHOTO HaMpPsHKEHWsl. Tak Kak a/IeKTpocTaTuieckue 3apsibl BO3HU-
KaloT Ha NOBEPXHOCTSX MPU KOHTAKTE WU MPU TPEHWM, Nydlinii cnoco6 oLeHUTb CBOCTBA MaTepuasioB Co-
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XPpaHsiTb 3apsgbl COCTOUT B HAHECEHUM 3apsifa Ha mMaTepuan U nocnegyowem HabMAeHUN 3a CKOPOCTbHO
€ro oTeKkaHusl.

3apsaauTb mMaTepuasl TPEHMEM OYeHb MPOCTO, M 3TO NPaKTU4YHbIA CNOCO6 3apsKeHUs NOBEepXHOCTEN
TBEpPAbIX MaTtepuasioB. STOT MeTOA 06/1a4aeT 1 TEM NPEVNMYLLECTBOM, YTO NPV HEM BOCMPOM3BOASATCS peasib-
Hble ycnoBusi. OHaKO 3apsikeHne AaHHbIM CMOCO60M MOXET OKa3aTbCs N0X0 BOCMNPOM3BOAVMbIM. [OpOLLKY,
rpaHysbl ¥ X/10Mbss Mateprasia MoryT GbiTb SIErKO 3apshKeHbl NP MOAENUPOBaHUM peasibHbIX YCN0BUA 0Cax-
LEeHVA UM TPaHCNOPTUPOBAHUST NOTOKOM.

KOpOHHBI BbICOKOBOMLTHLIA pa3psg 4acTo MPUMEHSIT A5 3apsiKeHUst MaTtepuasnioB WM MOBEPXHO-
CTeil. OTO NPOCTOI N yHUBEpCasbHbIA cnocob 3apskeHus. MeTog NpUMeHVM Npu 06palLeHnn ¢ TBEPAbIMM
NOBEPXHOCTAMM, NMOPOLUKAMMU WK TPaHy/laMn 1 XXKUAKOCTAMM.

MpoBoasLwme 1 paccemBarLme mateprasbl UM 06bEKTbI C yAeNbHbIM CONPOTUBIEHNEM OKO/1I0 1011 Om
N MeHee MOryT 3apshXaTbCsl M0 UHAYKUMW UAN MPU NPSIMOM KOHTaKTe C MCTOYHWKOM BbICOKOTO HamnpsiKeHUs.

OO6bIYHbIi MeToA, HabNOAEHNS OTeKaHUst 3apsfo0B OCHOBaH Ha MPUMeEHeHWM npubopa Ansi U3MepeHust
HanNpPsHYKEHHOCTW NONS Y NMOBEPXHOCTU U CHATUSI XapakTepUCTUKM ero y6biBaHusl.

MaTepuanbl WM MOBEPXHOCTM OGBLEKTOB, KOTOpble AO/MKHbI OGecrneumBaTb OTekaHue 3apsga, MoryT
OblTb MPOBEPEHbI MO YObLIBAHWID HANPSXKEHUSI HA 3apPSHKEHHOW MeTasl/IMYecKoil miacTuHe, nexallein Ha uc-
NbITyeMOoli MOBEPXHOCTH.

CKOpOCTb CTEKaHWs 3apsifioB A/ MHOTMX W30/SILUMOHHBIX MaTepuanoB B 60/bLIOK CTeneHuW 3aBUCUT
OT MJIOTHOCTM 3apsiioB — YeM Bblle MJIOTHOCTb 3apsfoB, TeEM GbICTPEE NPOMCXOAUT UX cTekaHue. OYeHb
ObICTPasi B Ha4yaslbHbI Nepuos CKOPOCTb CTEKaHWs 3apsiioB MOXET 3aTeM CyLIeCTBEHHO 3aMeansiTbCsi, no-
CKOJIbKY MMOTHOCTb 3apsifioB yMeHbllaeTcsi. Mo3aToMy siydwnii cnocob MHTepnpeTupoBaTb CKOPOCTb CTeka-
HWUSt — CpaBHEHUE C W3BECTHbIM MaTepuasiom.

UTo KacaeTcsi KosmMuyecTBa 3apsja, OCTaloLerocs, Hanpumep, Ha Cbily4yem MaTepuane npu ero xpa-
HEeHMW, TO Takas XapakTepucTUKa OCOGEHHO BakHa. B AmHamMuuyeckux npoueccax afekTpusauuu, Takux Kak
MHEBMOTPAHCNOPT MaTepuana, BaxHblii (DAKTOP — 4YMCTOTa M30/IMPYIOLLUX NOBEPXHOCTEN, KOHTaKTUPYHOLWMX
C NPOAYKTOM.

Mnowaab 1 NIOTHOCTb 3apsija, a Takke 6/1M30CTb 3a3eM/IEHHBIX MOBEPXHOCTEN 6yayT BANATb Ha 3ek-
TPUYECKME MONS, NPUBOASLLME K NepemelleHnto 3apsga. MoaTomy B ugease CKOpocTb CTeKaHUsl 3apsiga He-
06X04MMO M3MEPSITb B ABYX IKCTPEMASIbHBLIX YC/IOBUSAX, YTOObI OLEHUTbL BAUSIHWE G/M3fexalmx 3a3eMsieH-
HbIX MOBEPXHOCTE. KOHTaKT ¢ chnaHuamy cnocobCcTByeT NPevMMyLLECTBEHHO OTEKAHMIO MO NMOBEPXHOCTU, B
TO BPeMsi Kak KOHTaKT C MeTasl/IM4yeckoil ONOPHOWN NNaCTUHOW — OTekaHuio Yepe3 o6bem. [1si maTepuanos,
NPUMEHAEMbIX B MOHTaXe, KOHEUHO, HeO6XOANMO HabAATL CTeKaHUE 3apsiioB B YC/TOBUSAX CYLLECTBYOLUX
3a3eMJ/IEHHbIX Y3/10B YCTaHOBKM.

Heob6xoaMMo MUHUMKU3MpPOBATbL 06palleHne C maTepuasiaMmu, BHOCsILLEee /o6Gble N3MEHEHUSI B CBOWCTBA
UX noBepxHocTeli. MOPOLKN AO/KHbI ObiTb NOMELLEHbI B NOAXOASLLNIA KOHTERHEP.

8.7 ConpoTuB/eHue U yaesbHOe CONpPoTUB/IEHME

dnekTpuyeckoe conpoTusieHne — OU3NYECKUii napameTp ¢ HaMboNbLIMM AMana3oHOM, OXBaTbiBalo-
MM 3HAYEHUA, OT/IMYAIOLLMECS CBbllle, YeM NpU6AM3NTEeNbHO Ha 30 fecATUYHbIX NOPSAKOB, OT MeTaNIoB [0
MoYTU MaeanbHbIX ANINEKTPUKOB. CONPOTUB/IEHNE U YAE/bHOE CONPOTUB/EHNE TBEPAbIX 06 LEKTOB U XUAKO-
CTell N3MepsSINCh B TEYEHNE MHOTVX fIET, 60/bLLIOE KOIMYECTBO METOL0B M3MEPEHUSI ONMCAHO B iTepaType u
B cTaHgapTax. O4YeBMAHO, YTO HUKAKOW eANHCTBEHHbI MeTof He NPUMEHUM MO Le/loMy AnanasoHy 3HavyeHus
n3mMepsieMbIX BENNUMH, HO B 0611aCTV 3/1eKTPOCTATUKN BYAyT, BEPOATHO, AOCTATOUHbI B GOMbLUMHCTBE Clyyaes
MeTofbl, MPX KOTOPbIX 06paseL, NPpoCcTo NOMELLAT MeXAy napoli 3/1eKTPoA0B 1 U3MEPSIIOT TOK Npy 3aaHHOM
HanpsbkeHun. ConpoTuB/ieHWEe MOBEPXHOCTWM OAHOTO W TOTO Xe CaMoro mMartepuana MOXeT 3HauuTeNbHO OT-
nnyatbcsa us-3a abcopbummn 3arpsasHeHnii, 0C06eHHO BoAbl. MO3TOMY ACHO, YTO AN U3MEepeHnin NoTpebytoTcs
pasHble CUCTEMbI 3/1IEKTPOAOB, HO NPUHLMN M3MEPEHUI OCTAETCSH OLHWM U TEM Xe.

[ns maTepuanoB C XOPOLIMMU W30MALMOHHBIMK CBOWCTBAMMW MPU MOCTOSIHHOM 3/1EKTPUMYECKOM nose
HabnaeTcs HenpepbIBHOE YMEHbLUEHME TOKa (UM yBE/IMYEHWE CONPOTMBEHNS). Kpome Toro, Ans 3Tux ma-
TEPUAsIOB TOK MOXET YBENNYMBATLCA HENIMHENHO NO Mepe YBEJIMYEHUS HanpsKeHus. ATW hakTopsl genatT
KOHL,ENUWI0 yAeNbHOTo CONPOTUB/IEHNS HECOBEPLLUEHHOV W 3aTPYAHSAT UHTEPNPEeTaLnto 3KCNepUMEHTAsTbHbIX
HabnwaeHnid. Oblias npakTMka COCTOWT B TOM, YTO A1 TaKMX MaTepuasioB C BbICOKMMU W30AALUMOHHBIMU
cBoiicTBamMy ycTaHaB/MBaeMOe 3HauyeHue COMPOTUB/IEHWS PerncTpyMpyeTcs nocre npesycMOTPEHHOW Bbl-
[lePXK/N onpefesieHHOro BPEMEHMU.
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B npakTuke vHorga TpeéyeTcs NpoBeAeHue U3MepeHuii ConpoTMB/IeHUSI OT MOBEPXHOCTM CMOHTUPOBAH-
HOI KOHCTPYKUMM A0 3a3eMInTeNs 3aaHns UM CoNpoTMB/IEHUS 3aLUTHON 06yBU. B Takux cnydyasx geicteyeT
MPUHLUMNM, B COOTBETCTBUM C KOTOPbIM CUCTEMA 3/1IEKTPOAOB A0/KHA, MO BO3MOXHOCTU, TOUHEE COOTBETCTBO-
BaTb peasibHbIM YCNOBUAM.

BaxkHO, UTO6bl Obl/T YCTAHOBMEH XOPOLUMIA KOHTaKT MEXAy 3nekTpogamu u o6pasuom. Mo3Tomy yacTto
MPUMEHSIIOT MSTKME 3IEKTPUYECKN NMPOBOASLLME MaTepuasibl WM METa/ISIMYECKYO (DO/IbIY B COMETAHUMN C MSIT-
KUM MaTepuasiom. [ns XWAKOCTEA M NOPOLWIKOB TPeGYHTCS creunasibHble U3MepuTesibHble suelikn. B Tex
cnyyasix, Korga ComnpoTMB/IEHME NPOAYKTA TOrO e MOopsAKa, YTo U CONPOTUB/IEHME W30/MPYIOWMX AeTanell
N3MepuUTESNIbHOI Aueliku, TPEBYHTCS 3alUTHbIE 3/1EKTPO/bI, OTCEKAlOLLNE Napa3uTHbIe TokW. Mpu 3anosiHeHn
N3MepUTesIbHO Auelikn nopolikaMmu TpebyeTcs, UTo6bl NPUMEHSIICA MeTod, 06ecrneynBalolLnii ero BbICOKYH
MIOTHOCTb.

8.8 Cnoco6HOCTbL HakannmBaHuA 3apsaga (3apskaeMocTb)

Yacto Heob6XoaMMO M3MEepUTb 3apsXaemMoCTb, YTOObl OLEHUTb TOKW, KOTOpble MOrYT BO3HUKHYTb Mpwu
npoBefeHny onepauuii unu npu obpalleHuy ¢ onpefeneHHbIMM nNpofykTamu. B HeKoTopbix cnyvyasx 4yem
6o/blle 3aTpayeHHan paboTa, Tem 6onblle 3apsag. Hanpumep, npu pasmosie 3apsf 60sblwie, yem npu npo-
cemBaHUM MOpOLLKa, NpKU MpoKayke XUAKOCTU yepe3 huibTp 3apsas 6onblie, YeM NpyU NamUHAPHOM TeYEHUMN.
Jpyrue yacTto BCTpedvawwmecs crydyanm anekTpusauun: TpeHne martepuana, nepemelieHve No AIEHTOYHbIM
TpaHcnopTepam, MHEBMOTPaAHCNOPT, TPy6ONpPOBOAHbIVA TPAHCMOPT XUAKOCTEN, XOXAEHUe floaeid no N3onupy-
IOLLMM MOKPLITUAM MOoNa.

3apsga, obpasylowmiics Ha onpefeneHHoOM KOMMNOHEHTE, MOXET ObiTb M3MEPEH HENOCPEACTBEHHO C Npu-
MeHeHueMm uunuHapa ®apages v KOCBEHHO MO AaHHbIM M3MEpPEeHUI Nosei noTeHumana WM HanpsXeHHo-
CTW, COOTBETCTBYHOLLUX 3TOMY 3apsiy. M3-3a paBeHCTBa 3apsA0B Ha UCMLITYEMO MOBEPXHOCTU U Ha TPYLLEM-
C MaTepuasie ecTb BO3MOXHOCTb BbIO0OPa, KakoM M3 HUX U3MEpPSIThb.

Mpy M3mMepeHnsaxX [OMKHbI MCMNOMNb30BAaTbCA HOBble MaTepuasbl, YTOObl WCKIYANNCh UCKAXEHUS, Bbl-
3BaHHble 3arpsi3HeHnemM.

PazgeneHne 3apsgoB MOXET CONPOBOXAATLCA MX YTEUKoin. Mexay pasgensowmMmicsa TenamMmm nponcxo-
[OAT paspagbl. VismMepeHHbIl 3apag — pesynbTar 6a1aHca NpoueccoB anekTpusaumm n paspshkeHus. Cneposa-
TenbHO, 3apag AO/MKEH 6bITb U3MEpPeH HenocpeaCcTBEHHO cpasy nocsne ero obpasosaHus. Hanpumep, Tekyune
ncnbiTyemble NPOAYKTbI AO/MKHbI Cpasy nocTynartb B uunuHap ®apages nsmepuTesibHOW CUCTEMBI.

BHellHMe 3nekTpuyeckme nons MOryT BAUSITb Ha NpoLecc pasfeneHns 3apsifioB, Tak YTO M3MepeHus
[OJIKHbI BbIMOJHATLCS B YC/IOBUSAX 9KPAHUPOBAHWS OT BHELLUHUX MOJEN.

8.9 Tok

EcTb Heckonbko obnacTteid, B KOTOPbIX B 3/IEKTPOCTATUKE YMECTHbI U3MEPEHNsT Toka. OYeHb MasieHbkue
TOKW, MEHbLUE HECKONbKMX HA, 06YC/I0BNEHblI 3/1IEKTPONPOBOAHOCTLI0 U30AATOPOB. TOKM 60/1€e BbICOKMX 3Ha-
yeHwuii, nopaaKa MUKpoamnep, BO3HMKAKT B MOTOKAax, a TOKM, M3mepsieMble B amnepax, — B paspsjax cratu-
4yecKkoro anekTpuyectsa. [JOCTYMHbIE KOMMEPYECKNE 3N1EKTPOMETPLI 06ecneymBaoT BO3MOXHOCTb U3MEPEeHNs
TOKa B MepBbIX ABYX Cy4yasx, a albTepHaTUBHbIA MeToj M3MepeHus Toka NOo NoTeHuuany 3apsxaloLerocs
KOHAEeHcaTopa M3BECTHOW eMKOCTU NpueMsieM BO BCEX Tpex cny4vasx. YUTo kacaeTcsi TOKOB MCKPOBbIX pas-
ps40B, TO BaXHO, YTOObI BeCb 3apsif npowen yepes WyHT C MasibiM COMPOTUB/EHWEM. BaxHo Takke, 4ToObI
nageHve HanpsHXeHus Ha LWyHTe Obl/I0 HECOM3MEPVMO Masio B CPABHEHUU C HaNpsXeHUeM UCTOYHMKAa. Peak-
TUBHbI MMNefaHc WyHTa A0/MKEH OblTb He3HauYMTelbHbIM MO CPaBHEHUIO C €r0 aKkTUBHbLIM COMNPOTUB/IEHUEM,
4yTOObl NafeHMe HanpsHKEHWS Ha LWyHTe 6blJ10 TOYHOM MEpPON NpoTekallero no Hemy Toka. VIHEPLMOHHOCTb
N3MepUTENbHOW CUCTEMbI AO/MKHA ObiTb MHOMO MEHbLLE MUHUMASIbHOW O/IMTENBHOCTU pa3psja, noanexalle-
ro namepenuto. Mpu paspagax ¢ NPOBOAALUNX TeN NHEPUMOHHOCTb NPUBOPOB A0/MKHA ObiTb 1 HC WK MeHee.

HeobxoamMmo, 4To6bl MakCMMasibHble 3HAYEHUS HaNPsXXeHWs Ha U3MEepPUTEsIbHON cucTeMe U NPUMEeHs-
emMble cpeAcTBa ee 3a3eM/ieHns, MPMMEHSIEMble BO B3PbIBOONACHON cpee, He NpuBOAWAN Bbl K BO3HWKHOBE-
HWI0 NCKPOBbLIX pa3psAnos.

OnTManbHbIli cNoco6 o6ecneyuntb HU3KYH WHAYKTMBHOCTb COCTOMT B TOM, 4TOOblI chOopMUpPOBaTh, Ha-
npuMep, LWYHTUpYLWee BXxogHoe conpoTtmeiieHne B 1 Om 13 10 napasnenibHbiX COMPOTUBAEHUIA, KaXaoe Mo
10 OM. YT06bl fOCTUYb HU3KOTO peakTUBHOINo mmnegaHca LyHTa aa1sa vyactot o 1Ty, noneseH noBepxHOCT-
HbI MOHTaX pe3ncTopoB. MNpu npumMeHeHUn kabensa ¢ cCO6CTBEHHbIM BOMHOBbLIM conpoTusneHnem 50 Om ans
coeflMHEHMA JaTumka C NpMbopom crieflyeT cO6/0CTM yCcoBue, NpY KOTOPOM BXOAHOE W BbIXOAHOE COmnpo-
TMBNEHNs kabens 6bi1n 66l paBHbl 50 OM. Bosnblune TpeboBaHUA NPeAbABASAIOTCA K KAYECTBY 3a3eMsieHns U
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JKpaHnpoBaHuUA Kn3-3a HeO6XO,CI,VIMOCTI/I NCK/TIOYNTb UCKaXEHWUA pe3y/ibTaTtoB M3MEpPEHnA B CBA3M C nepexon-
HbIMW npoueccamu. NonesHo NpoBepuTb, HEe BO3HUKAIOT /1N CUTHASbI B Cyvyae paspsaja HenocpeacTBeHHO Ha
3a3eM/IEHHYK NOBEPXHOCTb, a HE Ha AaT4yWK.

8.10 DHeprma eMKOCTHbIX pa3psanoB

OnpegfeneHne 3Hepruv, peanin3oBaHHOW B pa3psfe, BaXKHO AN OLEHKM BO3MOXHOCTU MOBPEXAeHUs
YyBCTBUTESbHbIX YCTPONCTB Y MHULUUPOBAHUSA CMeCell C BO3AYyXOM FOplUMX BellecTB U maTepuanoB. B Ha-
cToslLee BpPeMs HeT 06LenprHATOr0O MeToAa A5 NPSIMOro M3MepeHus 3Toi aHepruv. Cameblii 06WwniA cnoco6
onpegennTb 3HEPruto, 3anaceHHy 3apsHKeHHbIM 06BHEKTOM, — MYyTEM U3MEPEHUS HanpsXKeHUs V 1 eMKOCTU
C n pacueTa aHepruu no copmyne 0,5 mCV2. BosgeiicTBue paspsga NPUHATO OLEHWBaTb NO IHEPrny Takoro
KOHZeHcaTopa, 3anaceHHol nepeps paspsagom. MeTtof ncnblTaHUSA BO34ENCTBUA Takoro paspsga Ha 3N1eKTPOH-
Hoe o6opypoBaHue npueegeH B IEC 61000-4-2. MeTog onpeaeneHns MUHAUMasIbHOW SHEPTUN 3aXKuraHms Mbl-
NeBo3ayLWHbIX cmecei npueedeH B ISO/IEC 80079-20-2.

8.11 3Heprua 3axuraHus

8.11.1 O6uwme NonoxeHUsi

OHeprus, TpebyLwanca AN 3aXuraHusa rasoB WM MblIJIEBO3AYLUHBIX CMECEN, CHUXaeTca npu BKIO-
YeHUM CONPOTMBMIEHUS WM WHAYKTUBHOCTU B LieNb paspsga eMKOCTW, YBennuuBawllell ANUTeNbHOCTb pas-
psga. O6bI4HO MCMbITaHUS NPOBOAAT 6€3 BKIYEHUS AO0MNOMHUTENbHbLIX WHAYKTMBHOCTEN B Lenb paspsga.
MWHUMasbHYIO aHepru 3axunraHma (M33) cMmeceli razoB MM NbM C BO3AYXOM HaxOoAsaT nNyTeM NpoBeAeHus
cepun MCMbITaHWUiA, B X04€ KOTOPbIX NOC/e0BaTENbHO, NOKa HE MPEKPaTATCA 3aXWUraHusl, CHKAKT 3HEPruto,
3anaceHHyl B KOHAeHcaTope nepef paspsfoM, BO3AelCTBYOLWEM Ha cMecb. [OpOLLOK MMMY/NbCOM CXaTto-
ro BO3fyxa paccenBalT B MPOMEXYTKE MexAy 3MeKkTpojaMu, Mexay KOTOpbIMU C 3a[epXKOol B HEeCKOSIbKO
MUNNCEKyHA, 06pa3yeTcs UCKPOBON paspsag. a1 nonyvyeHus UTOrOBOro pesynbTarta KakAblii pa3 TpebyeTtcs
MHOrokpaTHoe MNoBTOpeHMe 60/bLIOro KoanyecTsa onepauuii. Metoa onpefeneHns MUHUMAasIbHOW 3Hepruun
3aXuraHna nbly1eBo3ayLLHbIX cMeceli npuseseH B ISO/IEC 80079-20-2.

OnTvManbHblli MeTof, OLEeHKW 3axuratoweli cnocobHOCTUN paspsafoB C 3apsKeHHbIX NOBEPXHOCTENR co-
CTOUT B 06ecneyeHMn pas3psiioB Ha 3a3eMJIEHHbI CHEPUYECKNIA 3NEKTPOA, PacnoOXEHHbIA B rnybuHe oT-
KPbITOrO CTakaHa M3 M30MUpYyHoLLero Marepuana, 3ano/sIHEHHOro CMecbid U3BECTHOrO cocTaBa roptoyero rasa
C BO34yxoM. [laHHOe yCTpOICTBO Ha3blBaeTCHA AaTYMKOM BOCM/IaMeHeHus. dakT 3axuraHms cMecu, B KOTO-
Pyl MOTPYXEH 3MeKTPOA, CAYXUT NPAMbIM nokKasaTtesieM 3axurarolleii cnocobHOCTU nccnegyemMbix paspsios
cTaTMYecKoro anekTpuyectsa. 3axwurarowias cnocobHOCTb paspsga TeM 60/blue, Yem 60/blue 3Heprus 3a-
XnUraHmsa cmecu, Kotopast cnocobHa 3aropatbCs OT ero Bo3aelcTBus. B oanHakoBbIX YCNOBUSAX UCMbITaHWUSA 3a-
Xurawwas cnocobHOCTb pa3psagos € OTpuuaTeNbHO 3apsHXXeHHOW NMOBEPXHOCTU 60/blUe, YeM C MOBEPXHOCTH,
3apSHKEHHON MONOXUTENbHO. PaKT MOSABMEHUA 3aXWUraHus Npu NpoBefeHUU UCNbITaHWS CBUAETENbCTBYET O
peanbHOCTU pUCKa 3aXXuUraHus. 3axuraHme — CTaTUCTUYECKUA npouecc, u TpebyeTcs 60MbLIOe KOIMYEeCTBO
NCNbITAHWUIA, B KOTOPbIX 3@XuUraHue OTCYTCTBYET, YTOObl YTBEPXAaTb, YTO PUCK 3aXuUraHnsa Man.

HanpshkeHne cnepyeT u3MepsaTb 40 W MOcae pas3psfa, T. K. 3Heprus MoxeT OblTb M3pacxofoBaHa He
MOJIHOCTbLIO.

O heKTMBHOCTb BO3AECTBUS NCKPOBbIX Pa3psiioB CTATUYECKOro 3/1eKTPUYecTBa MOXET CUSIbHO M3Me-
HATLCA C YBEJ/IMYEHUEM MEPUOANYHOCTU U ANUTENBHOCTU. POCT NEpUOAMUYHOCTN UCKPOBLIX PaspsfoB Mexay
MeTaN/IMyeckKuMn MPoBOAHUKAMWU B BO3Ayxe TouyHee HabnwogaeTcsa npu 60/ee HU3KUX HanpskeHusx, a npu
cONMmKeHNn 3NeKTpPoaoB elle 6o0/ee TouHee, YeM B CTabubHbIX paspsafHbIX NpoMexyTkax. B npuHATbIX B
M3K ncnbiTaHMAX NPUMEHSIOT KaK UCKPOBbIE pa3spsfbl Npu CONMKEHUU 3/1EKTPOLO0B B LiENsAX, YyBCTBUTENbHbIX
K X BO3LENCTBUIO, TaK U KOHTAKTMPYIOLLME 3M1eKTPOoabl, NPUMEHsSeMble Npy )OPMUPOBAHUM BOJIHbI TOKa 3a-
JaHHOol hopmbl. KpaTKkoBpeMeHHble 3HayYeHUs Toka A0/DKHbI 6biTh 60/bLIe NpyY HenocpeacTBEHHOM KOHTakTe
W, cnepoBatenbHo, A0/MKHbI 06ecneunBaTb GO/bLUYIO XECTKOCTb MCNbITaHWUSA YCTPOICTBa.

UT06blI 06€CNeYnTb HaAEeXHOCTb pe3ynbTaToB ONpeAesieHnsa IHeprnn 3axuraHns, Tpebyetcsa npegsapu-
TeNbHO XOPOLIO CMeLlaTh KOMMOHEHTbI M 06ecneynTb CTPOro onpefeneHHbIn KOMMNOHEHTHbIN coCTaB ra3o- Unn
NbIEBO3AYLLUHON CMecH B paspsgHOM MCKPOBOM MNPOMEXyTKe. PaspsigHblii MCKPOBOW MPOMEXYTOK AOSHKEH
npeBbllaTb KPUTUYECKOE 3HAYEeHMe, NpY KOTOPOM 3N1EKTPOAbl CNOCOOHbLI OKasblBaTh OXAaxgawllee BAUSHNE
Ha obpasywolieeca A4po nnameHn. PaspsgHas Lenb M ee KOMMNOHEeHTbl A0/MKHbl obecneumBaTb €MKOCTHOM
xapaktep paspsga. OnTuMusaumns Toka U NOCTOAHHOW BpeMeHW paspsagHoi uenv Ans paspanos, 3aXuratonx
Nbl1eBO3AYLLUHbIE CMECU, AO/MKHbI BBINOHATLCA C y4eTOM OnbiTa.

25



FOCT IEC TR 61340-1—2023

Korga mpumeHsieTcsl AaTyuk BOCM/aMeHeHusl, HeobxoauMma xopolwas oblas BEeHTUNSAUMS, YTOobObl U3-
6exaTb ckonneHus 60MbLWOro 06bema B3PbIBOONACHOV CMeCU U B Cyvae 3aXuraHus — pucka KpynHomac-
wtabHoro B3pbIBa.

8.11.2 3SkBUBaIEHTHaA 3aHeprusd

3axunraemocTb roplyMx BeLLeCTB U MaTtepuanoB OT paspsafoB CTATMYECKOro 3/1eKTpuyecTBa xapakre-
pV3YyIOT MUHUMasbHOI aHeprueli 3axuraHns. MAOTHOCTb MOLHOCTU paspsja CTaTUYeckoro afekTpuyecTsa
TaKkke BaXHa OIS XapaKTepUCTUKM BEPOSITHOCTU 3aXWraHus paspsifoM CTaTUUeckoro anektpuuyectsa. [Mpu
3TOM, 3a WUCKNIOYEHNEM BbILLEPACCMOTPEHHOTO Cayyas noslydyeHuss UCKPOBbIX paspsifos, B OCHOBHOM, onpefje-
NWTb NOJHYI0 SHEPruio paspsga CTaTUyYecKoro afekTpuyecTsa Henerko. HamHoOro nerye onpefennTb, CKOMbKO
3Hepruy 3aTpaymnBaeTcsa Ha 3axuraHue. Mo 3TOV MPUYMHE WCKPOBOW paspsig MCMNoNb3yeTcsl, YTOObl U3MEpPUTh
SHEPIUI0 3aXWraHus, Tak kak Takoli paspsf obecrneyvBaeT BbICOKYH MJIOTHOCTb 3HEPrMM BO BPEMEHU U B
NPOCTpPaHCTBE W NO3BOJSET ONpefenuTb 3aTpadeHHyo aHepruo. MNpu apyrux HENCKPOBLIX paspsgax cratuye-
CKOr0 3/1eKTpuYecTBa 3KBUBaJ/IEHTHAs 3HEprus onpenensieTcsl kak X Axoynei, Korga paspsj 3axuraet cMechb
C MUHMMAasIbHON 3Heprueli 3axuraHns X mkoyneil. Tak aKBMBasIEHTHas 3HEPrus 3KCNepUMeHTaslbHO onpe-
[JeneHa no aHeprun 3axuraHus. 370 yAOOHO Mpy aHanMse pucka 3axuraHus. bygem cuvTatb, UTO 3Heprus
pa3spsifa (HEMCKPOBOro) COOTBETCTBYET 3TOW SKBUBA/IEHTHON 3Heprun. Tak HasbiBaemas 3pheKTUBHAS 3HEpP-
rMst onpefensieMoro 3/1eKTpocTaTMyeckoro paspsaga onpegensiercs no hakTy 3aXuraHust CMecu ¢ U3BECTHOIA
MWUHVMMAsIbHON 3HEpruelt 3axnraHua v NPUHNMAETCA PaBHO MUHMMAasIbHON SHEPTMU 3aXWUraHUsa 3TON cMmecu
(cm. [7] n [8]).

8.12 TlepeHoc 3apaga npu 3CP

8.12.1 O6wme NonoxeHus

BHUMAHWE — He npoBoAuTb U3MepeHuUsa nepeHoca 3apsaga B MMNynbcax paspafoB BO B3pbiBoonac-
HOI cpege.

Mpy No6bIX paspsafax CTaTuyeckoro 3NeKTpuyecTBa MOXHO NPOBOAUTL U3MEPEeHUs 3apsfoB B eAUHUY-
HbIX UMMNYyNbcax Toka. MNMpoBeaeHne Takux U3MEepPEeHNn NO3BONSET ONpefenaTh 3aXUrarLLyt0 CNOCO6HOCTL pas-
pSA0B CTaTMYeCcKoro anekTpuyecTsa. B [7] noka3aHo, 4TO BEPOATHOCTb 3aXWUraHWs roproyein cpeabl paspsiom
CTaTMYeCKOro afIeKkTpuyecTBa MOXeT ObITb CBA3aHa C 3apsafoM B MMMyfbCe pa3psagHoro toka. Cnegyer oTMme-
TUTb, YTO COOTHOLUEHVE MeXAy 3apsfoM B UMMNY/IbCE N BEPOATHOCTLIO 3aXWUraHus MOXeT ObiTb OrpaHMyeHo
cneyndgurKon matepuanos, C KOTOPbIX BO3HMKAKT pa3psgbl, U NPUMEHAEMO MEeTOAMKOW u3mepeHuid. Mpuyn-
Ha 3TOro COCTOMT B TOM, YTO paspsfbl OT/IMYAKTCA N0 NPOCTPAHCTBEHHOMY UM BPEMEHHOMY pacnpefeneHuio
aHeprun. Hanpumep, npv oAUMHAKOBOM 3apsfe B UMNYy/ibCe MeHbluas BEPOATHOCTb 3aXWUraHns BO3MOXHA Mpu
KACTEBOM paspsae, YeM Nnpu UCKPOBOM. STO BO3MOXHO, MOTOMY YTO 3HEPIMA NPpU KUCTEBOM paspsfe pacnpe-
AeneHa B 3HAUMTE/IbHO 60/blieM O06beme rasa. XoTa MUHUMasIbHbIE 3HAYEHUS 3apAL0B 3aXUTaHUsA YCTaHOB-
NeHbl ANA pas3NnyHbIX ra3os, Ux cnefyeT NPUMEHSATb TO/IbKO KakK CnpaBoyHble 3HAYeHUSA. DTUMM 3HAYEHMAMM
cnepyeT NOMb30BaTbCA MU NPOBEAEHUV U3MEPEHWA 3apafoB B UMMynbcax B Lensax obecneveHus 6esonac-
HOCTV CamMunx N3MEepPEHMWA.

bas3oBas cxema AN U3MepeHua 3apaga B UMNY/IbCe MPU 3NeKTPOoCTaTMYecKoM paspage nokasaHa Ha
pucyHke 6.

PucyHok 6a) — OCHOBHOE pacrofioKeHne YCTPORCTB
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PucyHok 6b) — Vi3MepuTesnibHas LIEMoyKa C KOHAEHCATOPOM
5 mm 6

PucyHoK 6¢) — M3MepuTenibHas Lienovka ¢ pe3ucTopoM

1— 3apsHkeHHbI 06BEKT UM NOBEPXHOCTb; 2 — chepuyecknii ABYXKOMMOHEHTHbIN paspsaHbI 3N1eKTpos; 3 — V3MepuTesibHast Liemb;
4 — UMdOPOBOIA 3anoMUHaOLLMIA ocupnniorpadd (Hanpymep, ¢ Mosocoi nponyckaHust 1 ITL); 5 — KOHTaKTHOe COeAVHEHME C 3M1EKTPOAOM;
6 — KOHTaKTHOe coefayHeHue ¢ ocumniorpadom; 7— koHaeHcatop (Hanpumep, 20 HP); 8 — pesucTtop (Hanpumep, 0,25 Owm)

PuicyHok 6 — Ba30Basi cxema M3MepeHns 3apsiia B MMy ibCax paspsiioB CTATUUECKOTO 3/1eKTpUYecTsa
C a/TbTEPHATMBHBIMY M3MEPUTETbHBIMW LIEMSIMM

8.12.2 3nekTpoAa-pa3pagHUK

Pa3smep 1 dopma 3anekTpoga LO/MKHbI obecneymBaTb BO3MOXHOCTb MPOBEAEHUS WU3MEPEHWUA, AMA KO-
TOPbIX OH MpegHasHayeH. Hanpumep, onTUMasbHbIA gMameTp ANns NoNyyYeHus paspsfoB C CUIbHO 3apsKeH-
HbIX NOBEPXHOCTElW cocTaBnsaeT npubnmantensHo 30 mMm. Cdepudeckuii anekTpos gmametpom (25 + 5) mm
0N U3MepeHns KosmyecTBa 3apsfa, nepefaHHOro B pesysbTare 3/1eKkTpocTaTUYeckoro paspsga, onucaH B
IEC 60079-32-2 1 I1SO 80079-36. [ns noBepxHOCTEl ¢ 60/iee HN3KOW NOBEPXHOCTHOW M/IOTHOCTbLIO 3apsfoB
6o051ee NOAXOAALMM MOXET OKa3aTbCsA 3/IeKTPOA, MeHbLUero gmamMeTpa, Hanpumep 3M1eKTpos C AuaMeTpoMm
2 MM, OCOBEHHO ecnu uccnepyeTcs 3axuraHve cCMeceil ¢ BbICOKOM YyBCTBUTEIbHOCTBH) K 3aXUrarLemy BO3-
[elicTBui0 pa3psaoB, Hanpumep BOAOPOLOBO3AYLUHbIE cMecH. MNpYMeHeHe 31eKTPoA0B € ANaMeTpoM cyllie-
CTBEHHO MeHblle 2 MM cfiegyeT UCKIYNUTbL, T. K. OHW CMOCOGHbI K KOPOHUPOBAHWMIO. 3M1EKTPOoabl AnamMeTpoMm
6onee 10 MM AO/DKHbI ObITb ABYXKOMMOHEHTHbIMW, C LLEHTPaSbHON 4acTblo, COeAMHEHHON C U3MEpPUTENbHON
CUCTEMOW U C BHELIHUM 3a3eM/IEHHbIM 3KpaHOM. MNpuMeHeHne ABYXKOMMNOHEHTHbIX 3/1eKTPoA0B HeobXoanMO,
yTOObI M36eXaTb adhhekTa 3apsKeHNa No MHAYKLMKN ele A0 TOro, kak NpousoigeTt paspsag,.

8.12.3 Cxema MU3MepeHuin

M3mepuTenbHas Lenoyka MOXeT 6bITb YCTPOEeHa Mo O4HOMY U3 [iBYX BAPUaHTOB: MOXET ObITb NPUMEHeH
KOHOeHcaTop unun pesuctop, o6bi4HO B 20 HP 1 0,25 Om cooTBeTCTBEHHO. Ocuunnorpad oTpaxaeT n3MeHe-
HVEe HanpshKeHUs BO BpeMeHW. [INs KaxAoro BapvaHTa U3MepuTesibHOW LIeNoYKM, Kak NMokas3aHo Ha pUCyHke 7,
noslyyaeTcs CBOSA OcLuIorpaMma U3MeHeHUs HanpsXXeHUs BO BPEMEHW.

PuvicyHok 7a) - EmKocTHas PucyHok 7b) - PesuctopHas
n3MepuTenbHasa Lienoyka n3mepuTenbHasa Lenovka

MpumeyaHue — JT0 MAEATIM3MPOBAHHBIE OCLM/IIONPAMMbI, HA NPaKTUKE rpadiMk COOTHOLLEHWSI HanpshkeHne/
BPEMs MOXET MMETb (oopMy KOSIoKoMa 1 Apyrve.

PuicyHok 7 — Ocupniorpamma  HanpshkeHue/Bpems
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MpumeHeHne KoHAeHcaTopa B M3MEepPUTENbHOI Lienoyke obecneynsaeT nosyyeHne CTyrneH4yaTo ocuusi-
norpammbl. 3apsag B UMNy/bCe B Ky/IOHaX PacCUMTbIBAETCA YMHOXEHNEM aMMInTy/bl B BO/IbTaxX Ha BE/IMUNHY
eMKOCTU KOHJeHcaTopa B thapagax.

Pesnctop B namepuTensHoi Uenu BelipabaTbiBaeT uMMynbc. VsameputensHaa cuctema ocumnnorpada
WHTErpupyeT HanpshkeHue no BPeEMEHW AN NONYyYEHUs 3HAYEHUS B BOMbTax Ha cekyHAay (B mcC), KOTopoe MOX-
HO pa3feninTb Ha 3HavyeHne COnpoTMBIEHUA B OMax, YTOObI MOYYNTL MepeHoc 3apaga B Ky/IOHaxX.

8.12.4 AnbTepHaTUBHbIe YCTPOMCTBA U3MEPEHNS 3apaaa B UMMyAbcax

Ons npuMeHeHUs OOCTYMHbI KOMMepYeckue npubopsbl, NepeHoCHbIe KY/IOHOMETPbI, npefHasHayeHHble
ONnA U3MepeHua 3apsga B UMMysibce NPU 3/1eKTpocTatnyeckux paspsagax. Mpubopsl NpPocTbl B obpatleHny v
obecneunBaloT NpAMOE CuUMTbIBaHWE AaHHbIX M3MepeHus. OHM NonesHbl ANS BbISBAEHWUA paspagos, npej-
CTaB/AOLWNX ONACHOCTb KaK NOTEHUMAIbHbIE UCTOUYHUKW 3axkuraHnsa. Ho npy ux Mcnosib3oBaHuyM HEOBXO04MMO
yunTbiBaTh CriefytoLlee:

a) ecnv paspsfHbIi 3NeKTPoa BXOAUT B KOMMEKT Npubopa, TO ero reomeTpuyeckue napameTpsl (gua-
METP) MOryT OKa3aTbCsl HEONTUMAsIbHBIMU 415 NPOBOAUMbBIX U3MEPEHW;

b) ecnn paspafgHblil anekTpos — TeepAas cdepa, faHHble U3MepeHuii MOryT UckaxatbCs WHAYLUPO-
BaHHbLIMW 3apagamu;

C) ecnu npubop He npefHasHayeH 4718 NPoBeAeHUs UMMYNbCHbIX U3MEPEHU, TO HEBO3MOXHO YCTaHo-
BUTb, SIBISIETCA NI U3MEPEHHOE 3HAYeHWe XapaKTepPUCTUKOW OAUHOUYHOro paspsiiHOro UMMy/sbca WK UHTe-
rpasibHON XapakTepuCTUKON cepumn paspsaaHbIX UMMYILCOB.

8.13 EMKOCTb

EMKOCTb MOXeT 6bITb M3MepeHa NyTem MpUMEeHeHUss MoCTa NepeMeHHOro HanpskeHus uam nytem us-
MEHEHWNS Hanps>keHus Npu pasfeneHnn 3apaga mexzay U3BEeCTHOW W Hen3BeCTHOW eMKocTblo. [na 3apsja,
pasfeneHHoro mexagy eMmkocTaMu Clu C2 ¢ HavyasibHbIMU HanpsikeHnAMn V1 1 V2 1 KOHEeUYHbIM HanpshKeHnem
V3, HEN3BECTHY0 eMKOCTb C2 BbIYUCAAT Mo hopmyne

C2=cr -1— (10
2 1\V3-v2

Mpn “3MEepeHUsix 3HaAYEeHWn eMKOCTM KOHAEHCATOPOB, NpefHa3Ha4yeHHbIX 4718 MOSyYeHUs WCKPOBbIX
pa3psgoB C onpefeneHHol aHeprueil, HEO6X0AMMO YUNUTbIBATb BO3MOXHbIE NOTEPU B AMINEKTPUKAX, B CBA3U
C YeM 3(PheKTMBHAS EMKOCTb MOXET OKa3aTbCsl MEHbLUE M3MEPEHHOW HW3KOYACTOTHbIMM MeTodamu. MoaTo-
My MpesnoYTUTENIbHO MPOBOAUTL M3MEPEHUS EMKOCTW B Npefeniax HopMasibHbIX OMNepauroHHbIX 3HaYeHWI
HanpshkeHUsi No MeToAy pacnpefesieHns U3BECTHOro 3apsifa C NPUMEHEHNEM BbICOKOKAYECTBEHHOIO KOHAEH-
caTtopa W3BECTHOI EMKOCTHU.

Mpn M3MepPEHNAX Masbix 3HAYEHUIH eMKOCTU criedyeT UCK/TIUNTL EMKOCTb NMPUMEHSEMbIX COEAVHEHWNIA 1
He BHOCWUTb B HVWX M3MEHEHWUI B NpoLecce U3MepeHuii.

8.14 JnekTpuyeckas NPOYHOCTb

Vi3amepeHne anekTpuyeckol NPOYHOCTU TOHKUX MIEHOK WM CAO0EB WU30ASAUUN — BaxkHbIl dhakTop npu
OLeHKe BO3MOXHOCTU BO3HUKHOBEHWSA CKOJIb3ALLUX NOBEPXHOCTHbLIX KUCTEBbLIX PaspsafoB Ha martepuane. Bax-
HbIi NapaMeTp — HanpshkeHne Npobosi, KPUTMYECKOE 3HAYEHUE KOTOPOro paBHO NpuGM3NTesibHO 4 KB.

DnekTpuyeckas MPOYHOCTb U30NATOPOB 3aBUCUT OT AediekToB Matepuana. Moatomy pesynbTtaT cylie-
CTBEHHO 3aBWCUT OT MJiowaamn noBepxHOCTU WCMbITyemMoro obpasua. Yucno gedekros Bo3pacTaet v, cnepo-
BaTesIbHO, d/1eKTpuyeckass MNPoOYHOCTb YMEHbLIAEeTCA Mo Mepe yBesIMYeHus nnowiagm noBepxXHOCTU UCMbITY-
emoro obpasua. /I Hao6opoT, Npu MeHbLUel naowaan nosydyarT 6osbliee HanpshkeHne npobos, a 3HauwT,
N 3aKyeHne o 6onblleid onacHOCTU NpPUMEHeHWsa matepuana. Hanpumep, anekTpuyeckas MpoYHOCTb No-
nnatuneHa npnoéamauntensHo 20 MBm-1. Takum 06pasom, HanpsikeHue Ao 4 KB BblAEPXUT €O C TONWMHON
npnénnsnTtesibHo 200 MkM. EMKOCTb KOHZeHcaTopa naacTWHbl C TakMM C/oeM AW3JIeKTpuKa pasHa npubnm-
3uTenbHO 90 HO « M~2, 1 3anaceHHas 3Heprusa (0,5 CV2) npu 4 kB cocTtaBnseTt 720 mAx * m~2. na naowaan
obpasua 100 cm2 310 NpubnuauTesibHo 7 MIk. Mo3ToMy 3n1ekTpohbl NAoWabl0 B HECKOJIbKO KBaApaTHbIX
CaHTMMETPOB obecneyaT peasibHYH OLEHKY OMacHOCTU.

[nsa obecneyeHns HanpsXeHUs NPO60S MPUMEHSIOT MPOCTYI0 3M1EKTPUYECKYI LeMNb 3apsKeHUs KOH-
AeHcartopa. Npy ucnbiTaHUN BaXKHO UCKIOYUTL yAap TOKOM. Takasi OnacHOCTb COMpshXeHa C NpPUMEHEHWEM
BbICOKOIO HanpshKeHns, 601bLLNX eMKOCTEN U OTHOCUTEIbHO HU3KUX 3aliUTHbLIX CONMPOTUBAEHUIA. MeToapl uc-
nbiTaHuii npuseeHbl B IEC 60243-1 n IEC 60243-2.
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MpunoxeHve JA
(cnpaBo4HOE)

CBefleHNs1 0 COOTBETCTBUMN CCbIJIOUHbIX MeXAyHapoaHbIX CTaH4apToOB
MEeXrocyapCTBEHHbIM CTaHZapTam

Tabnnya [OA 1

O60o3Ha4YeHVe CCbUTOYHOrO CreneHb
MeX/IyHapoJHOro craHgapTa COOTBETCTBYUSA

IEC 60079-10-1 HoT
IEC 60079-10-2 HoT
IEC TS 60079-32-1:2013 HoT
IEC 60079-32-2 HoT
IEC 61000-4-2 MOD
IEC 61340-5-1 HOoT
IEC TR 61340-5-2 HoT
IEC 61340-6-1 —

IEC 60243-1 —

IEC 60243-2 —

ISO/IEC 80079-20-2 HoT
ISO 80079-36:2016 MOD

OG603HaueHNe 1 HaMMEHOBaHNE COOTBETCTBYHOLLIErO
MEXTOCYAaPCTBEHHOMO CTaHaapTa

FOCT IEC 60079-10-1—2013 «B3pblBOONacHble cpepl.
Yactb 10-1. Knaccudomkaums 30H. B3pbiBoonacHble raso-
Bble cpeabh»

FOCT IEC 60079-10-2—2011 «B3pbiBOOnacHble cpefpl.
Yactb 10-2. Knaccudomkauyst 30H. B3pbiBoonacHble nbiie-
Bble cpeabh»

MOCT  31610.32-1—2015/IEC/TS ~ 60079-32-1:2013
«B3pbIiBoonacHble cpefpl. YacTtb 32-1. SnektpocTtartuka.
OnacHble npossieHns. PykoBoACTBO»

MOCT 31610.32-2—2016/IEC 60079-32-2:2015 «B3pbIBO-
onacHble cpefpl. Yactb 32-2. dnektpoctatuka. OnacHble
nposiBrieHns. MeTofb! UCMbITaHNi»

FOCT 30804.4.2—2013 (IEC 61000-4-2:2008) «CoBMme-
CTUMOCTb  TEXHUYECKUX CPeACTB  3/IeKTpOMarHUTHas!.
YCTOMUMBOCTb K 3/1EKTpOCTATUHECKUM paspsigam. Tpebo-
BaHUSA 1 METOZbI UCTIbITaHUA»

MOCT IEC 61340-5-1—2019 «3nekTpocTtatvka. 3awmra
9/IEKTPOHHBIX YCTPOMCTB OT 3/1EeKTPOCTaTUYECKUX SBfie-
HUiA. ObLme TpeboBaHUs»

FOCT IEC TR 61340-5-2—2021 «3nekTpocTartuka. 3awm-
Ta 3NEeKTPOHHbIX YCTPOWCTB OT 9/1EKTPOCTATUYECKUX SIB/e-
HUA. PykoBOACTBO MO NPUMEHEHWIO»

*

*

*

MOCT  31610.20-2—2017/ISO/IEC ~ 80079-20-2:2016
«B3pbIiBoONacHble cpenpl. Yactb 20-2. XapakTepucTuku
MaTepuasnioB. MeToabl UCTbITAHWIA roproYeli Nbu»

FOCT 32407—2013 (ISO/DIS 80079-36) «B3pbiBOONac-
Hble cpefpl. YacTb 36. HeanekTpuueckoe o6opyaoBaHue
[Ons B3pbIBOOMNAacHbIX cpes,. ObLume TpeboBaHWs U MeToab!
UCTbITaHU>

* COOTBETCTBYHOLLWIA MEXTOCYAPCTBEHHbI CTaHAAPT OTCYTCTBYET. [l0 €ro NpuHSTIS PEKOMEHAYETCS UCMO/Ib30BaTh
nepeBof, Ha PyccKuiA A3bIK AaHHOTO MEeXayHapOoaHOro cTaHaapTa.

MpumeyaHne — B HacToslLeli Tabnmue MCnonb30BaHbl crefiyrolyie ycnoBHble 0603HaYeHUsi CTerneHu cooT-

BETCTBMS CTaHJAPTOB:
- KOT — upgeHTnYHbIE CTaHAAPTLI;
- MOD — mogvdmumpoBaHHble CTaHaapTbl.
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