IrOCT P M3BK 61241-2-3—99

TOCYJIAPCTBEHHBIMN CTAHJIAPT POCCUMCKOHN ®EAEPAIIUHU

DeKTpoodOpyI0OBaHHE, NPHUMEHSAEMOE B 30HAX,
ONACHBIX N0 BOCILIAMEHEHHIO roproveli mbLId

YYactp 2

METO/IbI UCITBITAHUN

& Pasnea 3

“ A4

N § Metoa onpeneneHuss MUHAMAJIBHON SHEPruM 3aKUTaHUA
( “»

@ NbLIEBO3AYIIHLIX CMecei

HM3nanne opunuanbuoe

B3 11-99/560

TOCCTAHIAPT POCCHH
Mockra



roCTt P M9K 61241-2-3—99

IIpenucnosue

1 PASPABOTAH I'Tl <BHUUDPTPU»

BHECEH Texnwdeckum koMureroM 1o cranmaptusanuu TK 403 «BapeiBo3amyieHHoOe ¥ pyTHHY-
Hoe 000opymoBaHHEs

2 TIPUHAT U BBEJEH B JEVCTBUE Iocranosnenuem Toccranmapra Poccuu ot 17 mexa6bpst
1999 r. Ne 537-cr

3 HacTosimii cTaHIAPT CONEPXMWT MOIHBIA ayTeHTUYHBIM TEKCT MEXIYyHAapoxgHoro craHgapra MOK
61241-2-3 (1994—09), nznanue 1.0 «DnexTpoobopynoBaHKe, MPUMEHIEMOE B 30HAX, OMTACHEIX [10 BOCIUIA-
MeHeHMI0 roproveil nmeu. Yacts 2. Metomsi ucnerranuii. Pasaen 3. Mertoxn onpeaeneHuss MAHUMAIBHON
SHECPIrUM 3AXKUTAHHUS MBUTCBO3AYIIHBIX CMecen»

4 BBEIEH BITEPBDLIE

© WUIIK HzpatensctBo craHmapros,2000

Hacrosiinuil cTaHZAPT He MOXET GBITh IOJHOCTBIO WIK YAaCTUMHO BOCIIPOM3BENEH, TUPAXKUPOBAH U
paclipocTpaHeH B kauecTBe oduumaisHoro uaganus 6ea paspeweHust 'occranmgapra Poccun

11



TOCT P M3K 61241-2-3—99

CogepxaHue
1 OOMACTD IPHMEHEHMSI . . . . o o v vttt et e e e e e e e e e e e e e e e e e e e e e, 1
2 HOPMATUBHBIE CCBUIKM . . . . v vttt ettt ettt e e et e e e e e e e e e e e e ettt 1
3 OOPEACHEHMS « - - . v v ottt et e e e et e e e et e e e e 1
4 YcraHOBKA JUISL MCHILITAHUN U TIOPSZIOK ITOATOTOBKM K HCHBITAHMAM . . . . o v v oot e e ie e e nn e 2
4.1 DyeKkTpHYecKasi cXeMa HCKPOOOPA3YIOILEM CHCTEMBI . . . . . .. v v vt i it e oo e e e eeee e e e 2
4.2 KaMepa IUiT BOCILUTAMEHEHHA . . . . . o . ottt ettt et e et e e e e e e e e e e e e 2
5 IloaroroBka 06pa3lia roploveif MBUTA K MCHBITAHUAM . . . . . . o o oi e et e e et eeee e e eee e 2-
6 TlopAmoK MPOBEHEHMS MCIIBITAHME . . . . . o v vttt et et e e e e e e e e e e e e e e i 3
6.1 KpaTKOE OITHCAHUE . . . . . . . ottt i ittt e e e e et e e e e e e e e e e e 3
6.2 TIpoBepKa YCTAHOBKH JUIS MCITBITAHME . . . . o oo oot ettt e et e et e e e ettt e e e e 3
6.3 TIPOTOKOM HMCIIBITAHMM . . . . o v v vttt et e e e e e et e e e e e e e et e e e e e e e 4
IMpunoxeHue A TIpUMEPBI UCKPOOOPABYIOIUX CHCTEM &+ « + o v v v v e et et e e e e e ee et e e e e e n 4
Ipwioxenue B 3HaueHHEe MUHUMATBHON SHEPIMM 3AKMIAHMST . . . . . o v oo et iie et e e ne e e e 8
IMpunoxenue C HOPMATUBHBIE CCBUTKH. . . . . o .\ ot e e et e e e e e e e it et e e 10

I



roCT P M3K 61241-2-3—99

Beenenue

Hacroguivii craHmapT gsisercd YacTHBIM CTAHJAPTOM B COCTaBe TOCYIZPCTBEHHBIX CTaHIAPTOB,
pa3paboTaHHbIX HA OCHOBE MPUMEHEHUS TpeGOBaHUI KOMIUIEKCa MEXIYHAPOIHbIX cTaHaapToB MOK 61241
K 9JIEKTpOODOPYIOBAHHUIO, IPUMEHAEMOMY K 30HAX, OIIACHBIX [T0 BOCIUIAMEHEHHUIO roptovelt mbUiy, IOAro-
ToBNeHHBIX ¥ NpuHATHX TK 31 M3OK «DiekTpoobopynoBaHue A1 B3PIBOOIIACHBIX Ia30BBIX CPEl».

Hacrostimit craHmapT mpeaHasHaveH 4JIs pelleHHs BOITPOCca O BOCIIAMEHEHIH KOHKPETHBIX FOPIOYHX
ITBUTEBO3AYIIHBIX CMECEH EKTPHIECKUM Pa3psiioM.

DHEPIruM 3aXUIaHUs [TBUIH KOHKPETHHIX BHIOB, ONpeAeAeHHBIE I0 HACTOAIIEMY CTaHIAPTY, MO3BO-
JSIIOT OLIEHUTh OTHOCHMTE/JIBHYIO ONACHOCTh BOCIUIAMEHEHHS DIEKTPUYECKUM HIH 3JIEKTPOCTATHYECKHM
pPa3psAIoM JaHHOM ITBUTEBO3NYLIHON CMECH IIYTEM CPaBHEHUS C SHEPTUSAMY 32KUTAHUSA [TbUIM APYIUX BHIOB
U, TaKuM 00pa3oM, PELINTH BOMPOC O BO3MOXHOCTH HCITOJNBb30BAHMS JIEKTPOOOOPYIOBAHMS B 30HAX, IIE
MPUCYTCTBYET JaHHAsl TOprOYasi MbUIb.

CraHaapT He paclpOCTPaHSETCs HA METOAbI UCIIBITAHMS MBUIA B3PHIBYATHIX M PAlIHOAKTHUBHBIX Be-
IIECTB.

IpyiMeHeHWe HACTOSILLEIO CTAHAAPTA He OCBOOOXIAET OT OTBETCTBEHHOCTH 32 HEecoOJIONeHUE Tpe-
GoBaHM 0E30TIaCHOCTH, M3JIOXEHHBIX B IPYTHMX 3aKOHOAATEBHBIX akTax Poccuiickoii Penepaunu.

Homepa pasjienoB, MyHKTOB, TabIuil, pUCYHKOB COOTBETCTBYIOT NpuBeneHHBIM B MOK 61241-2-3—94.
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TOCYJAAPCTBEHHBIN CTAHJAAPT POCCHMCKON ®EIEPAIIUU

DaexTpoobopynoBanne, NPpUMEHAEMOE B 30HAX, ONACHLIX 10 BOCILIAMEHEHHIO IOPIOYeil MbUH

YacTrp2
METOJbI UCITBITAHUN

Pa3zgea 3
Meron onpenelieHMs MHHEMAJBHOM SHEPIUA 3AXKHTAHHSA NbUIEBO3AYIIHLIX CMeECei

Electrical apparatus for use in the presence of combustible dust. Part 2. Test methods. Section 3.
Method for determining minimum ignition energy of dust/air mixtures

Jara peenemns 2001—-01—01

1 ObaacTby npuMeHEeHAs

Hacroswmuit cTanmapt ycraHaBIMBAeT METOXN OMNpeReNeHNs MUHUMAIBHON SHEPTUM 3aXWIaHUs IIBI-
JIEBO3IYILHON CMECH 3JIEKTPUYECKHUM HCKPOBBIM PaspsiioM TOCTOSHHOIO TOKA.

H3noxeHHEI B HACTOSIIEM CTaHAApTe METON He NOIMYCKAETCS IPUMEHATh A MCIIBITAaHUsA OOIIeII-
PH3HAHHBIX B3DPBIBYATHEIX BELIECTB, YEPHOIO ITOPOXa, AMHAMMUTA, NMUPOQOPHBIX BEIECTB WIM BELIECTB U
cMeceil BelllecTB, KOTOPBIE NIPU OIpeNeNeHHBIX YCIOBUSAX MOTYT BeCTH ceOs MogOOHO B3pLIBYATHIM Bellie-
CTBaM, WIH JPYTUX BELIESCTB, KOTOPBIE He TPeGYIOT KMCI0POIa U FOPEHUS.

JUrsa obecrieyeHUsT MUHMMAJIBHOTO PUCKa M3-3a B3PBIBYATHIX CBOMCTB BELUECTBA JO/KHBI OBITH NPO-
BECHEI UCIILITAHUSI HA B3PHIBAEMOCTh MAJOro KOJMYECTBA ITbLUIM HA IIOBEPXHOCTH TeMmeparypoii 400 °C

WK BbIIUE, Haxomsuleicd Ha Oe30lacHOM YOAIeHHMM OT omepartopa, B cootBercTBHH ¢ I'OCT P MBDK
61241-2-1.

[MIpuMmevyanue — [Ipy npoBefEeHUN UCTIBITAHMI JOXHEI GRITh TIPUHATHI HEOOXOMMMbIE MephI 6€30aCHOCTH
IUIsl OXpaHbl 3A0POBb IEpCoHala, HaNpHUMep, Mepbl NIPOTMB BO3HMKHOBCHMs 110XKapa, B3pHIBA M/UIH BO3AEHCTBHSA
JMOGHIX TOKCHYHBIX NTPOLYKTOB rOPEHHSL.

B npwioxeHu B Hacrosero CTaHIapTa comepXkarcs peKOMEeHJAIMH 10 UCIIOJb30BaHHIO 3HAYCHU
MUHUMATBEHON SHEPIUM 3aXUTaHUSA OT SNEKTPOCTATHYCCKUX PA3PALOB.

2 HopmaTHBHBIE CCBUIKH

B HacTosiieM cTaH#apTe KCIOJIb30BaHbl CCHUIKM HA CTAHOAPTHI, N€peYeHb KOTOPHIX TPUBENEH B
npwioxenuy C.

3 Onpenenenns

B HacToOAIEM CTAHOAPTE MPUMCHSIOT CJICAYIOIINE TCPMMHBI C COOTBETCTBYIOLLIUMMU OIpeAeICHUSIMHU:

3.1 meume: JIucnieprpoBaHHLBIE TBEpIbIE Bcu.[ecma A MaTepHaibl C YACTHULIAMH pa3MepoM MeHee
850 MM (mo TOCT 12.1.044).

3.2 ropiosas meuib: [Tbuth, BOJOKHA WM JIETydWe YACTHLIBI, KOTOPblE MOIYT IOpETh WIM TJIETH B
BO30yxe M 0Opa3’oOBBIBATH B3prBOOIIaCHBIe CMECH C BO3OYXOM IIpU aTMOC(HEPHOM JABJICHHH X HOPMAaJIbHBIX
TeMIepaTypax.

IMMpuMeuaHus

1 Cmecu ropiodeit TIbUTH ¢ BO3AYXOM BOCIUIAMEHAIOTCSA TONBLKO IPH OINMPEAEICHHBIX KOHLIEHTPALHsIX.

2 Toprovas 1eiTe ciocoGHA BOCIUIAMEHATHCS T10[ BO3AEHCTBHMEM BHEHIHMX MCTOYHMKOB BOCIUIAMEHEHMS M
MOXET INpPOJO/IKATh TOpeTh TIPM OKPYXAIoWel TeMIepaType; CaMOBOCIUIAMEHSThCH CAMONPOM3BOJLHO OHA MOXET
TONLKO I10J BO3ACHCTBHEM TEMIIEPATYPhl, IPEBLILIAIOLICH €€ TEMIIEPATYpy CaMOBOCIUIaMEHEHM .

H3namme opumnansuoe
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3.3 ncKpoBoii pa3pan: OXMHOYHBIN STEKTPHUECKHMIA paspsili MEXIY ABYMsT paSHOMMEHHO 3apsSDKCHHBI-
MM TIpOBOIHKMKaMH. MICKpa — HeyCTAHOBMBLUMMCS paspsil, CO3NAIOLIMMA eIMHIIHBIA KaHal MOHU3ALMM B
[MPOCTPAHCTBE MEXIY MPOBOAHUKAMM.

3.4 MHHHMaNbHAS SHEPrEA 3aWurammsi (Topioyeil NMbUIEBOSAYLWIHON cmecu): HauMeHbluas sHeprud
MCKPOBOTO pa3psifia, CIIocoGHasi BOCIUIAMEHHMTD CaMYIO YYBCTBUTEJIBHYIO MBUICBO3NYHIHYIO CMECh C yCTOM-
YHUBBEIM TOPEHUEM.

3.5 BOCIUIAMEHEHHe NbLIeBO3AymHoi cMecH: IIpouecc, Mpu KOTOPOM:

- NaBNIeHUe, U3MEPEHHOE B 3aKPHITOM cocylie (Harpumep, chepudeckHil Cocyll BMECTUMOCTBIO 20 om3)
[ToCJIe BOCIUIAMEHSIIOLEr0 MCKPOBOTo paspsiiia Bo3pacTeT He MeHee YeM Ha 0,2 Gap, wiH

- [uiamsi, HabmonaeMoe B OTKPBITON TpyOKe (HampuMep, Tpydka XapTMmaHa), pacrpoCTpaHaeTcd He
MeHee YeM Ha 6 cM 0T MCKpOBOIO paspsiia.

3.6 BpeMs 3aJiePXKH BOCIUIaMeHeHMs: Bpems MeXy pacmbUleHMeM o0paslia MbUIM U IOSBACHUEM
HCKPOBOIO paspsja.

4 YceraHoBKA IS HCNBITAHMA B NOPAAOK NOATOTOBKH K MCHBLITAHHAM

4.1 DiekTpHyecKas cXeMa HCKpooOpasyiomeil CHCTEMBbI

JUisi MHULMAPOBAHHMS HCKPOBOTO Pa3psiia MOTYT GBITh MCIIONB30BAHbI HCKPOOGPA3YIOUINE CUCTEMBI,
[IpPUBEJEHHbIE B [IPWIOXEHUH A, KOTODbIE TOJDKHBI MMETD CJIE/IYIOLINE XapaKTePUCTHKU:

- MHOYKTUBHOCTb PaspsiHoi e — oT 1 o 2 MI'H, KpoMe ciTyyaeB OLEHKH OMAacHOCTH OT BOSHUK-
HOBEHUS 3JIEKTPOCTATUYECKHUX 3apsANoB (B 3TOM CJIy4yae MHIYKTUBHOCTH Pa3psIHOM LEMU HE NOJDKHA
npesbiniath 25 MxI'H);

- aKTHBHOE COIIPOTUBJIEHHE Pa3psAHON e — MOoAOUPAIOT MUHUMATIBHO BOSMOXHBIM, HO HE bosee
5 OmM;

- MaTepua 3JMEKTPojia — HEPXABEIOIast CTallb, JATyHb, MeIb WK BOJIbdpaMm;

- nuameTp anexrpona — (2,0+0,5) mM. Pexomeryercss MCITONB30BATE SNEKTPOABL C 3AKPYTICHHBIMMA
KOHLAMM Ul YMEHBIIEHUs] KOPOHHBIX Pa3psioB, KOTOPbIE MOTYT IOSIBIATBCS Y NMEKTPOAOB C 320CTPeH-
HBIMH KOHI[AMU ¥ IIPUBOIMTH K HEBEPHOH OLIEHKE 3HAYECHUS SHEPTUH HCKPOBOTO paspsiaa. Ecnu wcrions-
3YIOT 3JIEKTPOMBI ¢ 320CTPEHHBIMH KOHIIAMM, TO CIeAyeT NPHHATb BO BHHMaHWE MU3MEHEHUE 3HAYCHUS
SHEPruM UCKPOBOIO paspsifa, CBS3aHHOIO C TUIIOM pa3psiia,

- MEXO3JIeKTPOIHBIN TIPOMEXYTOK — He MeHee 6 MM,

- KOHIEHCATOPhl — HU3KOMHIYKTHBHOTO TUIA, CTOMKHME K BBIOPOCY TOKa;

- COMpPOTUBICHUE M3OJALMM MEXIY 3IEKTPOAaMH — HOCTATOYHO BBICOKOE [UIA YMEHbBIUCHMs TOKA
YTEYKH [0 BEJIAYMH, HE BIMSIOLINX Ha Pe3yIbTaThl U3MEPEHUH. :

MpuMeyaHne — OGEIMHO [T TIONYYEHNS MMUHUMATbHOM 3Hepruu 3akuranus 1 mIx HauMeHbllee co-
TIPOTHBIIEHME MEX3/IeKTPOIHOTO TIpOMexyTKa coctabiser 10'2 OM, a Wil MMHMMAILHOM IHEPIMM 3AXHTaHWS
100 MIx — 1019 Om.

4.2 Kamepa ans BoCcILIaMEHEHNS

JList poBENEHUS MCTIBITAHUIA [0 ONIpe/IeIeHUIO MUHUMATBHOM SHEPTMM 3aXUIaHMs IIBUIH MOTYT ObITh
MCIIONB30BaHbI chEPUYECKUI cOCy BMECTUMOCTBIO 20 M3 u Tpy6ka XapTmana. MoryT 6biTh HCIIOIbB30BA-
HbI ¥ IPYTHE COCYABI, €C/IM OHU OTKAIMGPOBAHBI B COCTABE YCTAHOBKM IS MICTIBITAHMIM B COOTBETCTBHU C
tpeboBaHusaMu 6.2.

5 TloaroroBka oOpa3na ropioyeii MbUTA K HCHBITAHAAM

McrbITaHust TOJDKHBI IPOBONMTECS Ha 06pa3iiax roplogeil MbUIM, XapaKTEPUCTUKH KOTOPOH COOTBET-
CTBYIOT XapaKTepyCTHKAM ropIoueil MbUIH, CYIIECTBYIOUISH B YCIOBUAX MPOM3BOACTBA. Tak KaK MUHUMAIb-
Hasi SHEPrud 3aXWTaHUS YMEHBIIAeTCSs C YMEHBIIEHWEM pa3Mepa YaCTHL, HCIIBITAHMS [OJLKHBI
MPOBOAMTECS Ha oOpasliax, MMEIOUIMX PasMepbl YacTHI, COBMANAIOLIHE WIM MEHBLIME, YEeM y Camoro
TOHKOTI'O MAaTepHaTa, KOTOPHIH CYIIECTBYET B YCIOBUSIX SKCILTYaTaLMH 3JIEKTPOOGOPYIOBAHM.

JIisi MCTIBITAHMI 0GPA3IIbl NODXHbI GBITh MOATOTOBIEHB! OTHMM U TEM X€ METOLOM C Liefbio obecre-
yeHMs eqUHOOOpa3HA pacIpeNeeHHsT YaCTHLL TI0 pasMepaM M BIAXHOCTH.

Eciv pasMepbl YaCTHI] MATEpHAA HEM3BECTHBI, MCTIBITAHHSI IOJDKHBI TPOBOANTECS Ha 00pasie Takoro
e COCTaBa C Pa3sMepoM 4acTHIl He Goyee 63 MKM.

BelteicTBMe 3aBUCHMOCTH MUHUMAIBHOM SHEPTHM 3aKUTaHUs MbUIEBO3IYLIHOH CMECH OT pasMepa e
YaCTHL HOJDKHO GBITH IPOBEPEHO COOTBETCTBHE PAa3MEPOB 4acTHl obpasia pasMepaM CaMoOro TOHKOro
MATEepHA/Ia B YCIOBHSX IIPOM3BOICTBA.

2
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6 Ilopsanoxk mposeneHAss HCILITAHAN

6.1 Kparxoe onscanme

Toptouyro nbuUib TIpU aTMocepHOM IABJIEHWHM ¥ TEMIEpaType OKPYXAaIoIIeHd cpeibl PABHOMEPHO
PpacmbUISIOT B KaMepe UL BOCILUIAMEHEHMSI U 9epe3 00pa3oBaBLIYIOCS MBUIEBO3AYIIHYIO CMECh IIPOITYCKAIOT
HCKPOBOH pa3psll OT 3apsDKEHHOTO KOHAEHCATopa.

BenauuuvHy 3Hepruu paspsima W, X, NOACYMTHIBAIOT 0 opMyne

W=0,5CU? (1)

rae C — MOJNHas1 BJIEKTPUYECKasi EeMKOCTh pa3psanHoil wernu, PD;
U — HanpspkeHHe 3apsKeHHOTro KoHJeHcaropa, B.

lIpumMeyanus

1 Ilpm sHeprusx uckpoBoro paspsiga cB. 100 mIX CONpPOTHBICHUE MEX3JIEKTPOAHOTO IPOMEXYTKA MOXET
HACTOJILKO YMEHBIIMTBCSA, YTO COMPOTURICHWE LIENM THepecTaHeT ObITh NpeHeOPEXMMO ManbiM B CPAaBHEHMM C
CONPOTHUBIIEHNEM MEXIJIEKTPOIHOTO NIPOMEXKYTKA, 0OCOOSHHO KOria LIEMb CONEPXHUT KaTyLIKy MHIYKTUBHOCTH MOpsAaKa
1 MI'H. B Takux cnyyasx pe3yJbTUPYIOHIas SHEPTHsA UCKPOBOTO paspana W, JIx, Mmoxer OBITh ITOACYNTAHA ITO (opMyre

{1 vear, @

rae I(f) — TOX MCKpOBOro paspsiia B MOMEHT BpEMEHH 7, A;
U(f) — HanpsiXeHHe Ha MEXDIICKTPOOHOM NPOMEXYTKe B MOMEHT BpeMeHH /, B.
2 Bonee nonHas MHGoOpMaIMs OTHOCHTE/ILHO TIOCYeTa SHEPTHM HCKPOBOIO paspsia MpoBeAeHA B NIPHWIOKCHIM A.

HeoGxonuMo o0paTiTh BHUMaHKE HA BO3MOXHOCTh 3aBUCMMOCTH pE3YJILTaTOB HUCIIBITAHUH OT CJie-
Iyolux ¢hakTopoB:

- aQ9POIMHAMMKH ITbLIEBO3AYIIHOM cMeCH (HAIIpUMep, BpeMEHHU 3aIepKKH BOCIUIAMEHEHMS, NaBICHUS
PAaCHBUISIIOIIETO ra3a);

- KOHLIEHTPAIUH TTBUIN;
HanpsDKEeHHs 3apsgia KOHIeHcaTopa;
3IEKTPHYECKON EMKOCTH KOHIEHCATOPA;
- UHOYKTHBHOCTH Pa3psSAHONA LICIIH;
AKTHBHOTO COIPOTHRICHUS PaspsAIHOM IEITH;

- MaTepuaja, pasMepoB JIEKTPOIOB M MTPOMEXYTKA MEXIY HUMHU.

dns orpaHMYeHHS pacXOlOB HA HCITHITAHUA, B KAXKIOM YCTaHOBKE JJISI MCIBITAHWUNM HCTIOAB3YIOT
JJICKTPOAbI, HUITOTOBJIICHHLIC M3 ocoboro MaTe€pHajyia ¢ OIPEACICHHBIMU pasMepaMHM W MHUHHUMAaJIbHBIM
MEX3JIEKTPOAHBIM TIPOMEXYTKOM. AKTUBHOE COIPOTHBIIEHME pa3psiiHON LENU JOJLKHO OBITh BO3MOXHO
HU3KUM 110 4.1. TIpu onpeneneHny HEPTrHM UCKPOBOro paspsia, KOTopas 3aBeIOMO IPHBEIET K BOCIUIA-
MEHEHUIO UCITLITYEMOH IbUIM, ITOA0UPAIOT KOHLEHTPALMIO ITbLUTH U [IapaMETPLI €€ PacIibUIeHUsI (HAIIpUMED,
BpeMs 3aIEpXKH BOCIUIAMEHEHUS M JaBJIEHWe PACIBUISIONIEro rasa) Tak, YTobbl co3naTh Haubonee Boc-
[IaMeHAeMYIO NbUIeBO3NYIIHYIO cMeCh. [IpH monoGpaHHbBIX OITHMAIBHBIX YCJIOBUSIX BOCIUIAMEHEHUS, C
MOMOILBIO PETYIMPOBAHMS 3JIEKTPUUECKON EMKOCTH KOHACHCATOPA M/WIM HATIPSDKEHUs 3apsiiKi KOHIEH-
caropa, HOCJIeIOBATEIbHO YMEHBHIAIOT KaXIbIi pa3 HANOJOBIUHY SHEPTHIO MCKPOBOTO pa3psiaa Ho 3Haye-
HM$1, HE BBI3BIBAIOLIETO BOCIUIAMEHEHMS ITBUIEBO3AYIIHON CMECH B ABAMLIATU CICAYIOHINX OJUH 33 APYTrUM
HCTILITAHMSIX.

IlpuMeyanne — [Ipy npoBeAeHHH UCHBITAHUIH ¢ MCITONIb30BaHUEM CHEPHIECKOTO cOCyaa BMECTHMOCTBIO
20 M3 BpeMsi 3amepXKH BOCIUIAMEHEHMs JOJDKHO GhiTh 120 Mc.

MuHyMaNbHas SHeprus 3aXuraHusi W, HaXomuTcs MEXIY caMoil BBICOKOI 3Heprueil HCKPOBOTo
paspsina W), Iipu KOTOPO#f He IMPOUCXOAMT BOCIUIAMEHEHHE HU B OXHOM M3 NBAJLIATH CJICXYIOIIUX APYT 3a
IPYroM ITONBITKAX BOCIUIAMEHMTD ITbUICBO3AYILIHYIO CMECh, M CAMOM HU3KOU SHEpTHell NCKPOBOro paspsiia
W,, IIpu KOTOPOii BOCIUIAMEHEHUE ITPOMCXOMUT B KAXKION U3 JBAILIATU ITOCIEHOBATEIbHBIX MOIMBITKAX.

Wi Win< Wi ©)

6.2 IIpoBepKa yCTAHOBKM )i HCILITAHME

an/II‘OI[HOCTB K pa60're YCTAaHOBKH I UCHBITAHUA JO/DKHA MPOBOOHUTHCA HA TPEX CTAHAAPTHBIX BUOAX
MIBLTH, TTONYYeHHOM M3 MOPOIIKOB, NPeBApUTEILHO BBICYLIIEHHBIX IPH aTMOCGhEPHOM JaBIEHUN U TEMIIe-
parype 50 °C B TeyeHMe 24 ¥ 1o HaYaIa U3MEPEHUH.

3HaueHMsA MUHUMAILHBIX SHEPIUi 3aXUTraHust Wi, TONYIeHHBIE B Pe3y/bTaTe MPOBEPKHU, JOJDKHbI
HAXOOUTHCS B CIIEMYIONIMX Tpeaesiax:
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5—15 MIX — TUKOTIOAUI C CPEEHUM AMAMETPOM dacTUil 31 MKM;

2—6 MJIX — aHTpaxuHOH C CPeTHUM JXMAMETPOM YacTHIl 18 MKM;

2—6 MJIXX — ITOJIMAaKPWIOHHUTPWI C CPEIHUM IWAMETPOM YacTUL, 27 MKM.

IMapaMeTpbl pachbUIeHHs 00pa3Lia MbUIKA, BKJIIOYAst BpeMsl 3a[IepXXKH BOCILUIAMEHEHUs!, A1 KaXIoro
06pasiua HOJOKHEI OBITh 3a(hbUKCHPOBAHBEI.

6.3 Ilporokos mcobrranmii

ITpoTOKOJ MCTIBITAHUM JOMKEH colepxaTh uHGpopMauuio, repeyrcieHHyio B 6.3.1—6.3.3. B nporo-
KoJle 0OBIYHO HE YKAa3bIBAIOT KOJIUYECTBO ITBUTH, UCIIOIB3YEMOH ITPH NPOBEIEHUM UCTIBITAHKI, HO BEIMYMHA
KOHLIEHTPALMK{ IBUIM, OT KOTOPOM 3aBUCAT T'pPaHULKLI AMarnasoHa MUHMMAIBHBIX JHEPrHi 3aXWTIaHHs,
JIOJDKHA OBITh YKa3aHa.

MpuMeuanue — BernuuHa KOHUEHTpallMd TBUIM B KaMepe OTIpeAeiAeTcs, KaK OTHOIIEHHE MaccChl
obpa3slia NLUIM X 066eMy BO3IyXa, MCIIOB30BAHHOTO YISl paciibuleHust o6pa3lia MbUH.

6.3.1 Xapaxmepucmuku ucnoimyemozo obpazya nviau

B nporokoJie UCTIBITAHUI JO/IKXHO ObITh YKa3aHO:

- obo3HayeHue obpasla (HasBaHUe ¥ XUMHUYECKUI COCTAB, €CJIM 9TO HE OTPaXEHO B HA3BAHMH);

- TIPOMCXOXICHUE WIK UCTOYHHUK TTONyYeHUsI obpasLa;

- CBeJleHH O MPEeIBAPUTENBLHOM MOArOTOBKE 06pasLa;

- XapaKTepUCTHKA pacrpeeleHUs YaCTHIL [0 pa3MepaM U COAEPXKAHUE BJIary, ecjid ob 3ToM UMeeTcH
rHopMaIs OO IPOBEACHMA TOATOTOBUTEBHBIX UCIIBITAHHIA.

6.3.2 Xapaxmepucmuxu ycmanogku 0as UcCnvimanuil

B niporokojie HOKHBI GBITh YKA3aHBI CHEAYIOLIME XapaKTePUCTHUKM YCTAHOBKH JUJIST MCITBITAHUIA:

- BcKpooOpasyiolias cucreMa (CIrocod MoayYeHUs MICKPOBOro pa3psizia);
TUI KaMepbl VIS BOCILIAaMEeHEHUST;
THII PacbUBIIOLIEH CUCTEMBI;
o61Ias MHAYKTUBHOCTD pPa3psiiHOM HeEIH;

- 3apsaaHOe HANpsDKeHHe, MaTepUall 3IEKTPOJa U AJTMHA MEX3JIEKTPOIHOIO NPOMEXYTKa HCHOJIb3ye-
MOt paspsiiHON Lernu.

6.3.3 Oghopmaenue pesyromamog UChbimaHull

B nporoxoiie MCIIBITAHMIA JOJKHEL ObITh YKa3aHBbI:

- 3HaYEHUE CaMOil BLICOKOM 3HEPTrHH MCKPOBOro paspsiia W), npu KOTOpoi He IPONCXORUT BOCILIA-
MeHeHHe MbUICBO3AYLIHON CMECH; ‘

- 3HayeHHe caMoli HW3KON SHEPrHH MCKPOBOro paspsna W,, mpu KOTOPOH IMBUIEBO3NYLIHAS CMECh
BOCILIaMEHSICTCS .

6.3.4 Oghopmnernue npomoxoaa ucnvimanuii

IIpuMep odopMeHHs MTPOTOKOJIA UCIILITAHMS [IPUBEICH HAa pUCYHKE A.l.

NMPUJIOXEHHUE A
(pekoMeHayeMoe)

IIpumepn1 ucKpooOpazylommx cucTeM

A.1 O0mme nonoxenns

Ina onpenencHWs MWHHMAILHON 2HEPIMM 3aKWTaHMs TILUICBO3AYILIHOH CMECH JOIYCKaeTCs HUCNONb30BaTh
KOHCTPYKIIMM MCKpooOpasylolmx cUcTeM, omucaHHble B A.2—A.S. C mobolf M3 3THX KOHCTPYKUMH BO3MOXHO
UCTIONb30BAHHE PANTMYHBIX KaMep [UIsi BOCIUIAMEHEHMS 1IPH YCIIOBUH, YTO pacibUieHne o6pasla NMbLUIM OITHMH3NUPO-~
BAaHO Y MPHHATH HEOGXOIMMEIe Mephl Ge30TACHOCTH € HEJIbIO NPEAOTBpALieHHs TOGOUHBIX 3((DEKTOB, BOZHMKAIOIIMX
B CPaBHHUTENBHO OOJIBIUMX cOCyJaX OT SABICHHI 2JEKTPOCTATMYECKOM pa3psalKd B MOMEHT pacliblieHus. aHHbiE
SIBJICHMA BBI3BIBAIOT HOTIONTHUTENBHYIO 3apSAKy/pa3psiKy KOHIACHcaTopa.

B ciryyae oTcoeAMHEHHS aKKYMYJIMPYIOLIET0 KOHICHCATOPa OT 3JIEKTPOJAA BO BpeMs 3apsja, PH pacyueTe SHEpTUH
HMCKPOBOTO pa3psija, XOJDKHO OBITh NPHUHATO BO BHUMAaHKE YMEHbIIEHNE HANPSKEHKS , BOSHUKAIOLEe N3-32 YBETHYSHUS
2JIEKTPHYECKOM EMKOCTH NpH TIONKITIOYEHHH KOHAEHCATOpa K 3IeKTpoxay. IIpK Beex pacyeTax SHEpruy HeoGXOIMMO
YIHUTHIBATE TIOJIHYIO DJICKTPHYECKYIO EMKOCTh Pa3psaaHON LM H HANpSKEHHUE B MOMEHT Pa3spsiKH.

A.2 3axuranpe npH HOMOIM BCHOMOraTe/JbHONH HCKPLI C HCIOJb3OBAHHEM TPEX ICKTPOAOB
CxeMa yCTAaHOBKM VIS MCIIBITAHUH IpUMBeeHa Ha PUCYHKeE A.2.
OT/IMYUTENIBHBIM  3JIEMEHTOM 3TOIf YCTAHOBKH UIA WCHHITAHMHA ABIAETCS MEXINEKTPOAHBIA TIPOMEXYTOK,
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obpa3oBaHHBIA TpeMda anekTponamu. [Ipa snekrpoaa, GopMHUpyicli¥e OCHOBHOM MEXSJIEKTPOIHBIN IIPOMEXYTOK /,
PacroyioXeHbl COOCHO, MMEIOT guaMerp 3,2 MM, M MX KOHLH 3a0CTpeHB 10 AuaMmerpa 2 MM Ha WinMHe 20 MMm.
CB0o0OAHBII KOHELl BCTIOMOIaTeNbHOTO JIeKTpoa / HAKJIOHEH K OCHOBHOMY MEX3JIEKTPOHOMY IIPOMEXYTKY U MMEET
nnyHy 20 MM. OmiicaHHOe YCTPOMCTBO YCTAHABIMBAIOT B TpyOKy XapTMaHa 2 C OTKPBITBIM BEPXOM, HO OHO MOXET ObITh
YCTAHOBJIEHO U B APYTMX KaMepax Jjid BoCIUTaMeHeHHS.

[Tocne 3arpy3ku B yCTpOMCTBO AJIS TIONYUEHHS HMbUICBO3AYLIHONM CMecH TpeGyeMOro KOAHYecTBa MbUIK TPYOKy
YCTaHAaBIMBAIOT B cxofaHoe nonoxeHue. Konnerncarop C (ot 20 mo 10000 i), akKyMyIUPYIOLLKMEA 3HEPTUIO, 3apSXAI0T
C TIOMOILLBIO BBICOKOBOJILTHOTO 3apsiiHOro ycrpoictBa BB3Y uepes 3apsaaHoe conpoTrBieHHe R, KOTOpoe OrpaHHYH-
BAET 3apsOHBIA TOK Mo 1 MA. 3aXuraHue NBUICBO3IYIIHOW CMeCH MHHLMMPYIOT KOHTPOJBHEIM ycTpoiictBoM (KY).
ITpyu KaXIOM HMCIILITAHWM 3aITYCKAIOT YCTPOMCTBO, KOTOPOE pacHbuIgeT ob6pasell NbUIM, 3aTEM MHULMUPYIOT BCIIOMO-
TaTeJIbHYIO MCKPY M 3allyCK OCHOBHOFO MCKPOBOI'O pa3psila OT aKKyMY/JIMPYIOUIETO KOHACH CATopa.

DHeprus BCIIOMOTaTeNBHOMN LIeTIH JOXHA OhITh He Gonee 1/10 Hepruy oCHOBHOM pa3spsaHO LIEMH.

A.3 3axwranne H3IMEREHHEM MEXIJIEKTPOAHOIO MPOMEKYTKA

CxeMa yCTaHOBKM U1 UCIIBITAHHI NpMBEAEHA Ha PUCYHKe A.3.

B 1Ba oTBepcTUsl Ui KpeIUICHHs JICKTPOXOB B TpyOKe XapTMaHa ¢ OTKPHITOM BepXHEH uacrblo | BCTABISIOT
npobku 2 u3 IITOD (nonwrerpadropaTicHa). [IpoOky npeaHasHayeHbl IS TOTo, YTOOB! YKpEIUIEHHBIE B HHUX
S7IeKTPOAB!l 3 MOITIM IiepeMelllaThes. 3a3eMJICHHBIN 3JIEKTPOJ NPUKPEIUIcH K U3MEPHUTENIbHOMY CTePXHIO MHKPOMET-
PHUYECKOT0 BUHTA 4, 32KMM KOTOPOTr'o YKOPOUYEH M MPHKpeILieH K MoaubHuuMpoBaHHoOM Tpyoke XaptmaHa. Ha npyroit
3JIEKTPO[, IPUKPETUICHHBIN Yepe3 U30NIUNOHHYI0 TpYOKy B3 IITOD 5k TonkaTesnto yrpaBisieMoro NHEBMATHIECKOTO
TIOPLUIHSA ABOIHOTO ACHCTBUS 6, HMEIOLIETO [UIMHY pabodero xoga 10 MM (HOMMHAIbLHBINM AHaMeTp MOPLIHA — 35 MM;
pabouee naprnenue — 600 xIla), roJalOT BHICOKOE HANPSKEHHE. DJEKTPOJ BBICOKOTO HANPSIKEHHMS TMOIACOEAMHEH K
KoHzieHcaTopy 7 eMKocThio OoT 26 n® mo 311 Mx®d. Dnexrpocrardeckuit BoabT™MeTp & PUKCUpyeT HaNpaXeHUe, J0
KOTOpPOTO 3apsxaeTcs KoHAeHcaTop. Tlocne oTcoeauHeHHs reHepaTopa BRICOKOTO HanpsaxkeHHsa 9 OT Henu KOHAeHCca-
TOpa OTKPBIBAETCS SJIEKTPONTHEBMAaTUUECKUIt KJlaTiaH M CXaThblil BO3AYX U3 KAMEPHI BBICOKOIC AaBJicHUs /0 pacnbuisier
obpazen nbUiM, 0bpasys IMBUIEBO3RAYLIHYIO cMech. Ilocme 3ajiepXKy, YCTaHOBIEHHON TaiiMEpHBIM YCTpOMCTBOM 11,
3JIEKTPO/ BBICOKOTO HANpsDKEHMS BhIOBUTraercs B pabouee IoJoXeHHe, M HAKOIUIEHHas B KOHACHCATOPE HEPTHsI
BBLIESETCA B MEXDJIEKTPOTHOM TTPOMEXYTKE.

A.4 3axwurande yBesMYeHHEM HANPSDKCHUSA (3apAaMas UeNb)

CxeMa yCTaHOBKM ISl MCITHITAHMI ITpyBeeHa Ha pUCYHKE A.4.

Meron yBeTMYEHAS HAMpPsDKEHWS Ha KOHZACHCATOpe LIEM SIBSIETCS OAHMM M3 CAMBIX IIPOCTBIX METOIOB CO3TAHMUS
MCKPOBOTO pa3psifia U3BECTHOMN SHEPTUH WIS OIpeleficHUs MUHUMAIGHON SHEPTUM 3KUTaHWUS MbUICBO3AYIIHBIX CMECEil.

BricOKOBONMBTHREIA MCTOYHHK TTOCTOSHHOTO TOKA MEUIEHHO ITOBBHILIACT HATIPSDKEHWE HA KOHIeHcarope IO TeX
TIOp, TIOKA He BO3HMKHET UCKPOBOM pa3psit. 3aTeM LMK IOBTOPSAIOT, JaBasg CEpUIO MCKPOBBIX Pa3spsioB OOMHAKOBOU
sHepruy. B 1enb BK/IOYEH TOKOOrpaHMYMBAIOWIMIL pe3ucTop comporuicHMeM or 108 go 10° Om. IMoreHuman Ha
KOHJIEHCATOpe M3MEPAIOT JIEKTPOCTATUYECKMM BOJILTMETPOM, MOJACOCAMHEHHBIM K OOKJIaiKaM KOHJIeHcaTopa 4Yepes
Pa3BA3LIBAIOLIMIA pe3UCTOp, MMelolMil conpotumieHue ot 108 1o 10° Om. MiaMensisi eMKOCTb KOHIEHCATOPa Y, €CIIH
HeobxoOuMo, HanpsDKeHUe pa3psiia B JaHHOM LIEIH, MOXHO JIETKO IONYyYUTh MCKPOBBIE paspsaasl ot | MIX u Bolue.

ITapaMeTpsl cxeMBl Wit OPMUPOBAHUSA MCKPOBBIX pa3psaaoB TpeOyeMOil SHepTHH OIPENEIsSIOT 10 TIOMELECHNA
obpasna Nl B Kamepy g BocIvlaMeHeHus. [loaGupaloT eMKOCTh KOHeHcaropa U Hanpskenue or 10 go 30 kB.
3aTeM ycTaHaBIMBAIOT OA0OPOM HaNpSXECHUE M PACCTOSTHUE MEXAY 3/ICKTPOIAMH 10 MOARICHUA B MEXIJIEKTPOIHOM
NPOMEXYTKE MCKPOBBIX paspsioB TpeGyeMolt 3Heprum, onpeneageMoit o dopMmyie (1) v pasHoit 0,5 CU2. B maHHOM
BhipaXeHHH U — HalpsKeHHe 3apsDKeHHOTo KOHAEHCATOpa, IIPH KOTOPOM BO3HUKAET MCKPOBOI paspsia, C — rojiHas
SNICKTPUYCCKAsA SMKOCTb Pa3psUTHOM LIEMM 3MEKTPOAa BHICOKOT'O HAIPSKCHHst, KOTOpas MOXET GbITh M3MEpeHa TpH
TIOMOLIX OOBIYHBEIX MOCTOBLIX METOIOB IIOCTOSIHHOTO ToKa. IIpH npoBeicHUM HCHBITAHUI Ha BOCTUIAMEHEHHE 3JIEKTPO/L
BBICOKOTO HanpsKCHUs MOMEILAIOT B KaMepy Ui 3aXWraHus Iocae TOro, Kak Tyha yXe rnomellleH obpasell MbLIH,
MOMIEXaUA HCHBITaHUIO. BRICOKOBONLTHBI MCTOYHUK HOCTOSHHOTO TOKAa BKJIIOYAIOT B LENb M, KOTAa MEXIy
SMEKTPOAAMHM HAYHYT IPOXONHTh WCKPOBBIE paspsaibl, PacHBUIAIOT oOpasell NBUIM BO3RYIIHOH crpyeil. [Ipn stom
duKcHpyeT, HOSBASETCA X BOCIUIAMEHEHME ¥ PaclpoCTpaHIeTcs JIM TUiaMs OT MCKPOBOTO pa3psna.

INepBbie UCTIBITAHUA OGBLIYHO BHIMOMHAIOT C MICKPOBBIM pa3psioM Bhicokoil aHepriuu 500 JIx. Tlocne nossneHus
BOCTTAMEHEHMSI HCKPOBYIO 3HEPIMIO CTYNEHYAaTO MOHMXAIOT, M MCIBITAHMS MOBTOPSIOT, KaK OMHCAaHO B 6.1, 1o tex
110p, TNOKa MCKPOBbIe Paspsjbl He TIepecTaHyT BOCIUIAMEHATh NBUIEBO3AYLIHYIO CMECh.

A.5 3amuranne BCHOMOraTeAbHOH HCKPOi C HCHO/Ib30BAHHEM HOPMAJIBHOMN CHCTEMBbI ABYX 3JIEKTPOAOB (TPUITEPHbIH
TpancGopMaATOp B PA3PATHOIN Nenn)

Cxema ycTaHOBKH JUIS MCITBITAHWI ITpUBEicHa HA PUCYHKE A.S.

JlaxHas LeTb He MOXET GBITh HCII0/Ib30BaHa Ui UCTIBITaHus 6¢3 MHIEYKTUBHOCTU. C — paspsaAHbIii KOHIEHCATOD,
AMEIOILMI HcXxoaHoe Hampsxenue U. EMKOcTh KOHIEHCATOpa, KOTOpasd MOXeET U3MeHATbCA oT 40 n® u Huxke
crynienyaro ¢ Koadoduurentom 10, ¥ HaApsDKeHHe, KOTOpoe MoXeT M3MensaTeest oT 1000 mor 400 wim 500 B
(TIpakTHYEeCKWIT MMHHUMAJIbHBIA YPOBEHB), MO3BOJAIOT MOMYYHUTh IIMPOKUI IMATIa30H FHEPIHii, BEIMYMHBI KOTOPBIX

S
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paccuMTHIBAIOT 10 Gopmyse (1). HUHuMumMmMposaHie HCKPOBOTO pa3pAla B 3aJlaHHbI MOMEHT Tpebyercs JUisl CHHXPOHH-
3alMM MCKPOBOTO paspsjia ¢ GOpMMpPOBAHHMEM HeCTabWILHOrC 06J1aKa MBUTH H BHIIONHSETCS C TIOMOLILIO CIYCKOBOH
cXeMBl (TpUITEpa), B KOTOPOH OCHOBHBIMM 3JIEMEHTAMH SIRIIOTCA KoHAeHcatop Cpy, BRIKNIOYATENb S W MEpBUYHAA
KaTyIlKa TPMITEpHOro TpaHchopmaropa. Ilocse 3aMBIKAHUSA BHIKIIIOYATENs BO BTODMYHOM KaTyliKe TpaHcgopMaTropa
BO3ZHMKAET MMITY/IbC BHICOKOTO HATIPSDKECHMS ¢ MUHMMAILHEIM 3HAYCHUEM, IPUGIIM3UTEILHO paBHbIM 15 KB, BRI3bIBad
poGoi MEX3/IEKTPOIHOTO MPOMEXYTKa G ¥ pa3psll OCHOBHOTO KonieHcatopa. OIBIT IOKa3kBaeT, YTo ¢ IMOMOLIBIO
TPUITEpHOM CXEMBEI OYeHb TPYAHO YMEHBIUMTb MOLIHOCTb, MOIBOAMMYIO K MEXSIEKTPOAHOMY MPOMEXYTKY, RO
sHayeHus 2—35 mJx. Tlo 210¥ NpHYMHe OTMCAHHBINA TPUITEPHBI METOA MPHMEHUM TOJIBKO K MCKPOBBIM SHEPTHIM
cB. 5 MIx.

DHepryM WCKPOBBIX Pa3spAAOB, BOHHKAIOWNX HPH PasnuyHbIX KoMObunaumax C v U, onpeAessiior u3MepeHnem
TOKA B MEXIEKTPOAHOM IIPOMEXYTKE Y MPWIOXEHHOTO K HEMY HaNpPsAXKEHMS KaK PyHKIMHA BpeMEeHH W UHTETPHPO-
BaHMEM KPHMBOI MOIHOCTH 1o BpeMeHH. PyHKumsA 1uoaa D cocToUT B TIONYYEHHH TONBKO OLHOTIONAPHBIX Pa3pslos.
Ko3d®buLMeHT caMOMHAYKIIMY BTOPHYHON KATYLIKH TPHUITEPHOro TpaHcgopMaTopa JojpkeH ObiTh oT 1 o 2 MIH.

MUHMMATBHAS SHEPTHS 3KUTAHUS TTLUIEBOSAYLIHOM cMecH, u3MepenHast cornacHo TOCT P MBK 61241-2-3—99

XapakrepHcTHER 00pa3ia mbLIR

O6o3HaueHMe obpasua:

IIponcxoxXneHHe WM NCTOYHUK orGopa obpasua:

TNogroroeka obpasua:

HHbopMaLysa o pasMepe YacTuLl (HApUMeD, MEIMaHa, PaiMyC, MAKCUMATEHOE 3HAYCHHE):

CopepxaHuve BIaru:

YeTanoBKa i HCHBITAHMS

Hckpoobpa3syioluas cucreMa:

Kamepa 11 BoCTIIaMEHEHHS:

Cucrema PacCblICHNUA NBUTH:

O611asi MHIAYKTHBHOCTD LETIN:

MexXaeKTpOIHBINA NPOMEXYTOK:

3apsanHoe HaNpsKCHHE:

PesyapraT HenbITamMii
o fWmin<____

Hara Toamice

PucyHok A.1 — O6pasen ¢popMbl NPOTOKOJIa UCIIBITAHMS
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BI] — genioMoraTenbHas uernb; C — UCIBITATENBHEI KoHAeHcaTop; KY — KOHTpoiabHOoe ycTpoitcTBo; BB3Y — 3apsiqHoe ycTpoi-
cTBO; M — MaHOMeTp; L — HHIYKTUBHOCTb; MK — MarHMTHBIM KianaH; R — 3apsaHoe conpotyBieHue; K — 3allopHBIA Kila-
naH; / — OCHOBHOM MEX3JEKTPOJHBII! IIPOMEXYTOK; | — BCIIOMOTATeNIbHELT 3NeKTpod; 2 — TpyGka XaptMmaHa; 3 — pe3sepyap
CKaTOro BO3yXa

)2

PucyHok A.2 — CxeMa yCTaHOBKM U1 MCIIBITAHMIA. 3aXUraHye NpH ITIOMONIM BCIIOMOTATENIBHOM MCKDPHI C UCTIOJNb30-
BaHHEM TpeX 3JIEKTPOJOB

4 H=30" =
9 8 7 6| Q5
u

11 \fu 10

1 — KaMepa U1 BOCIUTAMEHEHUS, TpyOKa XapTMaHa ¢ OTKPHITOR BepxHell YacTsio; 2 — npo6ku u3 [1TO; 3 — snexrpons;
4 — MMKpPOMETPHYECKHNI BUHT; 5 — M30JSIIMOHHLIL oTpe3oK Tpy6ul u3 [ITPD; 6 — mHeBMaTHYecKHil MOpIIEHb ABOIHOrO Kei-
cTBHA; 7 — KOHOEHCATop; § — 3JIEKTPOCTATHYECKMIH BOJIKTMETp; 9 — reHepatop Brlcokoro HanpsokeHus (5—10 xB); 10 — xame-~

pa BbICOKOro namjieHust; 11 — TafiMep

PucyHok A.3 — CxeMa yCTaHOBKM Ui MCHBITaHMI. 3aXvraHue H3MEHEHHEM MEX3JIEKTPOTHOTO MPOMEXYTKA
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Kamepa ans
BOCNNaMeHeHun
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U — MCTOYHMK HalpSDXKeHHs MIOCTOSHHOTO ToKa; C — KoHIeHcaTop; RI — peaucTop (pa3Ba3niBaiolliee CONpOTHRIeHHe); R2 — To-
KOOTPaHWYMBAIOIIMHA pe3ucTop; V — anekTpocTaTiyecKuit BonsT™MeTp; L — MHAYKTUBHOCTb | MITH

Pucynok A.4 — CxeMa yCTAaHOBKH JUISI TIPOBEACHUS! MCTILITAHMA. 3aKUraHye YBETHUCHHEM HaNpsDKCHUSA
(zapsagHas uens)

o oY @
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T
' L |
G :" T CTr
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C — ocHoBHO¥} KoHzeHcaTop; Crr — KOHIEHCATOp B Leny Tpurrepa; D — auoa; S — BeIK/nodatess; T — TpaHcdopMaTtop;
G — MEXINEKTPOIHMIN IIPOMEXYTOK; V — UMIYABCHBEA BOJBTMETD

PucyHok A.5 — Cxema ycTaHOBKHM ISt HCIIHITAHWH. 3aXKUraHWe BCTIOMOTATETLHOM MCKPOH, C HCTIONb30BAHHEM HOP-
MaJIBHOW CHCTEMBI JIBYX 3JIEKTPOJOB (TPUITEPHLII TpaHchopMaTop B paspsAmHOM Liern)

MPUIIOXEHWE B
(pekoMeHxyeMoe)

3HavenHe MHHAMANLHOM SHEPIUM 3KHTAHUA

TpeGosanus HacTosLIEro CTAHAAPTA HE PACIPOCTPAHSIOTCA Ha OTIpe/le/iEHHE TPAHHUILI OTIACHOCTH U YCTAHOBJICHHE
Mep 6€30MacHOCTM TpH ONpeleNeHNH MHHUMAIbHBIX 3HEPrHi 3aXUraHus. TeM HE MEHEe YMECTHO TIPUBECTH
HEKOTOPBIC MAaTEPHAITHI 10 UCTIONIL30BAHMIO 3HAYEHMI M3MEPEHHAIX BEJIMIMH /151 OLIEHKH Ge30I1aCHOCTH NPOMBILIUIEH-
HBIX YCTaHOBOK.

Heo6xomiMo paccMaTpuBaTh HECKOIBKO THIIOB paspsiioB:

- TIEIOUMIA KOPOHHLIA paspall — OT 3a0CTPEHHOIO 3JIEKTPOJA WIH JIEKTPOAa MaJleHbKOro paguyca;

- KUCTCBOH paspsaa — OT NOPOLIKOOOPa3HOTo B3pLIBYATOTO BELLECTEA WIM M30NAUMOHHBIX TBEPILIX BELIECTE,

- KOHYCHBIH (mddy30pHEIit) paspsn — OT BHICOKOU3OMALMOHHBIX TPAHYI;

- PacTIpOCTPAHAIOIMIACH KUCTEBOH Pa3pAl — OT MONSPH3OBAHHLIX M30JIAIIMOHHBIX ITOBEPXHOCTEH;

- HCKpOBO¥ pa3psn.

Ux pocriamensiomie crocoGHOCTH ykasaHhl B Tabmuue B.l 1Mo OTHOWIEHHMIO K MHHMMAIbHOM 9HEPruu
SaXKHTaHHs!, U3MEPEHHOM B COOTBETCTBHH C HACTOSIIMM CTAHIAPTOM.

8
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Ta6nruua B.1 — BocrnaMeHsomme crnocoGHOCTH PasiUYHEIX TUTIOB 1EKTPOCTATMYECKOTO pas3psaaa

Tun paspana Bocramensitoias cnoco6HoCTs MuHMMaTEHAS SHEPTUS 33XKUTaHMS

KopoHHbIit BocrnaMmenenue o6NakoB TIHITM W OPYTHX

HEB3PBIBYATHIX BELLIECTR Ho 0,1 M/Ix
Kucrepoit Bo3MoxHO BocruiaMeHeHHe CMeCH M OYEHb

YYBCTBUTENbHON MBUTH HEKOTOPHIX TUIIOB Jo 3 m/Ix
KonycHnrit Bo3MOXHO BOCIUIAMEHEHHE IOPIOYEH NbLIK BoapacraeT ¢ yBenuueHueM

OOJBIIMHCTBA THUIIOB o0beMa MaTepHaia
PacnpocTpansio- Bo3aMoXHO BoCIUTaMEeHEHHE TOpIOYel IThUIM

mMiics GONBIIMHCTBA TUIIOB Heckonexo mxoyneit

Hckposoit paspsn | BosMoxHo BocruiameHeHHe J1060ii roproyeit

IBUTH He orpanunuena

CaMBIM MOLLHBIM THIIOM 3JEKTPOCTATUMECKOTO Paspsjia, CIOCOOHBIM 3aKUraTh BONLIIKHCTBO JerKoBOCIUIaMe-
HAIOHIMXCA CMeCeH, SIBNAETCs] HCKPOBOM paspsii.

OCHOBHOM 3alUWUTON TIPOTUB BO3HUKHOBEHHH BOCTUIAMEHSIIOIIMX WCKPOBBIX DPa3pAfOB SABAAETCA HalexXHoe
3a3eMJICHHE BCEX NTPOBOIAILMX Yacreil obopyaoBaHMA.

Jna cospanust Gonbhiero 3amaca Ge30MAacHOCTH ¢ YYETOM W3MEHEHMH COINPOTHBICHUA CO BpPEMEHEM Ui
TIPOBOMALLMX 3JIEMEHTOB TOMYCKAETCH CONPOTHMBIECHHE OTHOCUTENLHO 3eMIM MeHblle, yeM 108 OMm.

MakcumanbHO 6e30TTacHOe EKTPUYECKoe ConpoTuBiacHue (R) Mexay NnpoBoasiiieil JacThlo 060pyaoBaHNUS M
3emneit Moxer ObITh ompeleneHo 0e3 HOCTHXEHMS MaKCHMMalbHOIO 3/IeKTPOCTaTHMYECKOro 3apsaHoro Toka (f) B
CHCTEME.

XopolLo U3BECTHO, YTO HCKPORBEIE Pa3psabl, KOTophie Mosapngiorca npu 100 B u HuXe, He ABISIOTCH NPUYUHOMN
BOCTUIAMEHEHH S TIPEXAC BCEro IOTOMY, YTO NPOMEXYTOK, Yepe3 KOTOPHI NMpOXOIUT UCKPOBOM paspsili, 3HAUMTENLHO
MEHbLIE, YeM PacCTOHME TrallicHUsl. YUUTHIBas MakKCUManbHOe HanpsokeHue 100 B, cornacHo 3akony OMa Ge3onacHoe
conpoTtueiaeHue R, OM, onpenensiior no dpopmyie

R=——, (B.1)

rae / — MakCHMaNbHBINA pa3psyTHBIif TOK, A.

MakcuMaIbHBIA paspAIHbI TOK 115 GOMBLIIMHCTBA cyyaes 6yneT 108 A, mosToMmy GesonacHoe CONpoTHRIEHIE
OTHOCHTENBHO 3€MJIM B TAKUX CIyYasx JO/DKHO G6hTh He MeHee 108 Om. B mpolleccax ¢ GONbIIMMM SHEPIHAMU
paspsaHble TOKM MoryT mocturatk 10~% A. B takux ciyyasx 6e30onacHOe CONMPOTHMBICHME JOXHO GHITh He MeHee
106 Om.

B cnydae, ecnu TpebyeMoe 3asemiieHHE He MOXET ObITb JOCTMIHYTO, BeJIWYHWHA MYHHMMANLHOM SHEPTHH
3aXMTraHUA MOXeT ObITh UCIIONIb30BaHA AN OLIEHKH AOCTATOYHOCTH JOCTHIHYTOrO 3a3eMJICHMS.

3Has CKOpPOCTb paspsAa, 3JeKTPHYECKYIO €eMKOCTb, [UTUTENBHOCTD IIPOIIECCA M COMIPOTUBIIEHHME YTEUKH, MOXHO
MOACYHATATh MAKCUMAJILHOE KOJIMYECTBO HAKAIUIMBAEMOH SIEKTPUYECKON 3HEeprHH. 3aTeM ee BEJHYMHY HeoOXOooMMo
CPaBHMTb C CAaMOM HU3KOHN U3 MHUHMMAIbHBIX SHCPTHI 3aXKMTaHHs MAaTEPUAIOB, B IIPHCYTCTBMH KOTOPHIX 3KCIUIYaTH-
pyercs asekTpoobopynoBanue. AHaTOTHYHO, €CIM MAKCUMAaNbHBIH MOTEHLMAN, KOTOPBIM MOXET BOSHUKHYTh, OrpaHH-
YUTh MOCPEACTBOM (HKCHPOBAHHOTO, Y3KOIO TIPOMEXYTKA, 4epe3 KOTOpHIH Tpoimer 060 HMCKPOBOH paspsj
(HanpyMep, B HEKOTOPBIX BPALUAIOIVXCS MEXaHU3MaX, TAaKMX KaK LIAPOBHIE 3aTBODBI), pacyeThl BEIMYMHEI /IEKTPH-
YEeCKOM SHEPTHH JOJDKHEI OBITh BHITIONHEHH M COMOCTABIEHB ¢ U3MEPEHHOM MITHUMAabHOM SHeprueil saxuraHus. Bo
BCEX PACCMOTPEHHBIX C/1y4asX BaXHO TO, YTO AJIs CPABHEHMS MCMOJAb3YETCs caMasl HU3KAs N3 MUHMMAIbHBIX 9HEPTHi
3aKMIaHMs MaTepHalios, IPUMEHsIEMBIX U 00pabaThiBacMBIX B TIPOU3BOJCTEE B YCIOBHAX SKCIUIYATAlMK 371EKTPO0DO-
PYAOBAHMSI.

HckpoBrie pa3psiibl OT 3apsOKEHHBIX, He3a3eMJIEHHBIX METAUIMYECKMX YacTed IOMeleHHs: U obopyZoBaHMs
ABJIAIOTCA EMKOCTHBIMH. [ OLleHKH ONacHOCTH BOCTUIAMEHEHHUS B CJIYYAE EMKOCTHEIX HCKPOBBIX Pa3psALOB 3HAUYCHHMA
MHHMMAIbHON 3HEPTHH 3aXUTaHUs MOIYT OLITh OIPEAENECHB! ¢ MOMOLIBIO MPOCTOM €MKOCTHOM paspaxHoi uenu. B
HEKOTOPBIX CIIy4asiX BOCIIPOU3BOJYMMOCTb Pe3Y/JIbTaTOB, MOJYYEHHBLIX C TIOMOLIBIO €MKOCTHRIX LieIeif, MOXeT OhIThb
yaydlleHa BKIIOYEHHMEM KaTyllkW HMHAYKTMBHOcTH | MI'H B paspsaaHyio uemns. CheayeT, OOHAKO, OTMETUTb, YTO
BKJIIOYEHHE KaATYIUKM WHAYKTMBHOCTH OGBIYHO IIPHBOMUT K TOJYYEHHUIO Oojiee HU3KMX 3HAYEHUH MWHMMAIbHOM
SHEPIMM 3aXUTaHMsE. DTO MOXET IIPUBECTH K IIPUHATHIO Mep Ge301acHOCTH, KOTOpBIE HE BCErIa ABISIOTCS 00s3aTellb-
HBIMM, M YBEJIMYEHHIO 3aTparT.

DKCHEepUMEHTATBHHE UCCIEIOBAHMS ITHUIH Pa3TWYHBIX BHAOB NOKAa3hIBAIOT, YTO OLEHKA BOCIUIAMCHSIEMOCTH
TIbUICBO3/YINHBIX CMECEH C HMCITONb30BAHUEM HACTOSALIETO CTaHAApTa U ONpENeNCHUS MHHUMAJIbHON 3HEPruy
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3aKUTaHKUA NMBUIEBO3AYIHLIX CMeceif Takxe nMpueMieMa Ui APYTHX CNTyYaeB, B KOTOPBIX HCTOYHHKAMM BOCILIaMEHEHUS
SABJIAIOTCA HE TOJBKO MCKPOBBIC paspsiibl.

Pazmiuust B XapaKTepe BHINEJICHWS DHEPIMU TP 3aXMTAHUM OT PAa3jNTMYHBIX HCTOYHUKOB BJIEKYT 3a coboit
pasnvyus B oOLIEM KOJMYECTBE SHEPTHH, TpeOyeMoil [Uid BOCIUIAMEHEHUA JAaHHOM TBUICBO3AYLIHOM CMecH.

XOpol1lI0 H3BECTEH TIpUMED IPpo6IeMaTUYHOCTH OLIEHKH BOCIUIAMEHEHH 00/1aKOB IIUTH KUCTEBRIMH pa3psaaMu
TOJIbKO HA OCHOBE CPABHEHHS NMOJTHBIX SHEPTUi. DKCIIEPUMEHTHI ITOKA3AIM, YTO KMCTEBRIE Pa3psijibl MOTYT BOCIUIaMe-
HSTh B3PHIBYAThIC Ta30BbIE CMECH, MMCIOIHE MUHMMAIBHLIC SHECPTHH 3aXUTaHWs HMCKPOBBIMH paspsgamu 4 MIDX.
O/HaKO [0 HACTOSAILETO BPEeMEHH He GhUla MPOAEMOHCTPHPOBAHA BOSMOXHOCTD 3aKUTAHMSA TPH NOMOLIM KMCTEBBIX
pa3paaoB NMBUIEBO3AYITHOM cMecH, UMeIoIIeH MUHUMABLHYIO SHEPTHIO 3aKUTaHMS MCKPOBBIMH Pas3psiiaMit 3HAYHTE b~
HO MeHblIe 4 MIIX. OnHOM U3 IPUYMH 3TOTO MOXET OBl OBITH TO, YTO KHCTEBBIE PA3pAAbl KMEIOT APYTOE BpeMs pa3psja.

OnpenesieHue aGCOMIOTHRIX SHEPTUi 3AXUTaHUS MTHUIEBO3AYIIHLIX CMECEH MPH MOMOIUHM EKTPHYECKUX pa3ps-
OB BO3MOXHO IIpM YCIOBWH, YTO TIOPSANOK HCHKITAHWI oTBedaeT TpeOOBaHMAM, YCTAHOBIEHHBEIM HACTOSIIMM
cradnaproM. OCHOBHOM XapaKTepHCTUKON 3aKMTAlOLIEH CITIoCOGHOCTH J1000r0 paspsana ABIgeTca NpocTpaHCTBEHHOE
Y BpeMCHHOE paclipefieicHHe B HeM 5Heprul. OmHAKO SKBHBAJIEHTHAs 3HEPrHd MOXeT OLITh IPHUITMCaHa pas3psoy
moBoro THMAa HpH MOMOIIM CPaBHUBAaHWSA €€ C SHEPrHeH MCKPOBOrO paspsiia, KOTOPBIH MMEET Ty Xe 3aXHUraloLyio
CMOCOOHOCTD, YTO W pa3psal pacCMaTpUMBaeMOTO TUIIA.

HanoxeHHoe Bbillie IPUEMIEMO TONBKO IVl Toprodeit nbity. Eciv peub MIET O 3aXMramolieii cnocoGHOCTH
HCKPOBHIX Pa3ps/ioB B cMecsiX 06Jiaka ITbUTM W B3pHIBYATOrO Ta3a, CAEAYeT B CIyYyae COMHEHMs UCIIOIh30BaTh 3HAYECHHE
3HEPTMM 3DKUTAHUS TOJIBKO JUIA rasa.

INPUIOXKEHME C
(cnpaBo4yHoOE)

HopmaTuBHbIe CCHLIKH

T'OCT 12.1.044—89 Cucrema craHaapToB Ge3onacHocTH Tpya. I1oXapoB3pEIBOONMACHOCTb BELIECTB M MaTepH-~
anoB. HoMeHKnarypa mokasarejieil ¥ METOARI MX ONpEIe/ICHUS

T'OCT 22226—76 Juxononuii. Texuudeckue ycaoBHs

I'OCT P MOK 61241-2-1—99 DnexrpoobopyaoBaHue, IIpUMeHIeMOe B 30HAX, ONACHBIX IO BOCIUIAMEHEHHUIO
roproueit neutv. Yacte 2. MeTonn vicnbitTanmii. Pasgen 1. Meroan! ornpeieneHus TeMIlepaTyphl CaMOBOCILUIAMEHEHH
MBUIN
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