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1. O6bnacTb NpMMeHeHuns

Hactosilime HoOpMbl ycTaHaBnMBaloT TpeGoBaHMs MoXapHoW 6e30MacHOCTM M MeToAbl WCMbITaHui
3MEKTPOHHBIX U3genuin (AM), BbinyckaeMbix B Poccun npeanpusitusiMm, opraHu3aumsiMi v UHbIMU I0pUANYECKMMU
NMUaMKN He3aBMCUMO OT MX OpraHU3auUMOHHO-NPaBOBbLIX hopM 1 hopM COGCTBEHHOCTM (Aarnee - NpeanpuaTus), a
Takke BBO3MMbIX MO MMMOPTY.

Hopmbl npuMmeHsitoTc Npyv CepTUUKALMOHHBIX UCMBbITAHUAX W MpU  MOCTAHOBKE MNPOAYKUMM Ha
NPOM3BOACTBO. BeposiTHOCTb BO3HWMKHOBEHUSI MoXapa B SMEKTPOHHOM MW3AEnMU OnpeaenseTca TOMbKo Mpu
NOCTaHOBKE U3aeNusi Ha NpoM3BOACTEO.

HopMbl pacnpocTpaHsloTCs Ha 3NEeKTPOHHbIE W3AENus, KOTOpble HEMOCPeACTBEHHO MMM MpW MOMOLLM
ApYruX YCTPOWCTB NMOAKIIOHaTCSA K 3NEKTPUYECKO CETU NEPEMEHHOIO ToKa:

GbITOBbIE 3NEKTPOHHbIE NPUGOPLI;

BbIYUCITUTENBHYIO TEXHUKY;

paanoaneKTPOHHYIO annapaTtypy;

paguocTaHUMK rpaXKaaHCKoW CBA3U U TenedoHbl C NMMTaHWEM OT CETH;

UrpyLLKK, codepKallume aneKTPOHHbIe BrOKU 1 y3rbl;

3MEKTPOMY3blKaribHbIe UHCTPYMEHTbI;

ntobble apyrne Npnbopbl, BbINOHEHHbIE HA OCHOBE 3S1EKTPOHHbIX 31IEMEHTOB.

OrnemMeHTbl, GMOKU M y3rbl, BXOASLIME B COCTaB 3MEKTPOHHLIX WU3OENWA B KauyecTBe KOMMIEKTYHIOLLIMX
(TpaHcopmaTopbl, KOHAEHCATOPbI, PE3UCTOPLI, MOMYNPOBOAHMKOBLIE NPMBOPLI U Ap.), BbiNYCKaeMble CTOPOHHUMM
opraHM3aumsiMi, JOSHKHbI COOTBETCTBOBATL TPeBOBaHNAM HACTOSALLMX HOPM Kak CaMOCTOSITENbHbIE M3aenus.

2. Tpe6oBaHMsA NoxXapHoM 6e3onacHOCTH

2.1. OneKTpoHHOE n3genne AOIMKHO BbiTb CKOHCTPYMPOBAHO M M3rOTOBMEHO Taknm o6pa3om, YToObl OHO He
NPeACTaBMAN0 NOXAapPHOW OMAacHOCTW B HOPMAaIibHbIX YCITOBUSX SKCMyaTauum 1 Npy aBapunHbIX pexmmMax.

2.2. NpumeHsieMble B KOHCTPYKLMW 3MEKTPOHHBIX U3Oenuin matepuanbl, arieMeHTbl, 6oKu, y3nbl JOMKHbI
obecneymBaTb BEPOATHOCTb BO3HWKHOBEHMWS MoOXapa B KaxaoMm m3genun He 6onee 10-(6) B rogq B COOTBETCTBUM C
FOCT 12.1.004. BeposiTHOCTb BO3HMKHOBEHMSI MOXapa B 3MEKTPOHHOM M3Oenuu onpeensercs pacyeTHo-
9KCnepumMeHTallbHbiIM MeTOAOM Ha OCHOBaHMW [OaHHbIX O Hap860TKe Ha OTKa3, YKa3aHHbIX B TEeXHUYEeCKUX
YCNOBUAX, XapaKTepusyrwmnx noXapHyr OMnacHOCTb KOMMIIEKTYHLNX I/I3JJ,eJ'IVII7I N pe3ynbraTtoB UCMNbITaHUA B
NnoXxapoonacHbIX aBapUHbIX peXxmmax.



2.3. MNpw HopmanbHoOW 1 aBapuUnHON paboTe aNEeKTPOHHbLIX N3OENUN HA OONH U3 ANEMEHTOB KOHCTPYKLUUU He
[OIMKEH UMeTb TemnepaTtypy Bbille AOMYCTUMbIX 3HayYeHun, yctaHoBneHHblx MOCT 12.2.006, a gns wvsgenui
BbluncnutensHon TexHukn - FOCT P 50377.

2.4. DNeMeHTbl 3NEKTPOHHbLIX M3OENWIA, HarpeBalLUecs B aBapuUHbLIX pexumax o Temnepartyp, Bbille
yKasaHHbIX B M.2.3, OOMKHbI ObiTb 3allMLLeHbl OT MeperpeBa TepMOBbIKMOYATENAMNU, Tepmopene u T.n. [lpu
HEBO3MOXXHOCTW BbIMOJSTHEHMS 3TOro TpeboBaHMSA LOSMKHO NPUMEHATHCA SKPAHMPOBAHNE 3fIEMEHTOB KOHCTPYKLMM B
30He neperpepa. Temnepartypa cpabaTbiBaHUS 3alUTHBIX YCTPONCTB HE AOMKHA NPEBLILATL 3HAYEHWI, YKa3aHHbIX
B N.2.3.

2.5. Llenn nuTaHua 3neKTPOHHbLIX MU3Aenui O0SMKHbl UMETb 3alUMTy OT TOKOB Meperpyskm U KOPOTKOro
3aMblKaHuA.

2.6. [1na orpaHM4eHnst pacnpoCTpaHEeHNs TOPEHUS MO KOHCTPYKUMM 1 3a npegenbl SNeKTPOHHOro usaenuvs
OOSMKHBI MPUMEHATLCA MPOTUBOMNOXAPHBIE KOXYyXU. [lonyckaeTcs NpUMEHATb Opyrue KOHCTPYKTMBHbIE peLUEHWs,
UCKIIoYaloLLmMe pacnpocTpaHeHe ropeHus.

2.7. BosgywHble 3a30pbl M PacCTOSHUA MO W30MALMK, XapaKTepusylollne YyTeyky ToKa Mexay
NPOBOAHNKAMM, HAXOOALWMMMKCA Nod HanpsXKeHneMm, AomkHbl cootBeTcTBoBaTb TOCT 27570.0.

2.8. Komnnekrywowme anemeHTbl (KOMMOHEHTbI), BXOASLINE B COCTaB JIIEKTPOHHOIO W3AENWsi, OOMKHbI
oteeyaTb NOCT 20.57.406.

2.9. [etanu SMNeKTPOHHbIX U3OENUA N3 HeMEeTamnnM4Yeckux MaTepuarioB, WCMOMb3yeMble AN HapyXHbIX
yacTen, YacTel, YAepPXKMBalLIMX TOKOMPOBOAHMKW, W NOOOEPXUBAIOLIME COEOMHEHUA B OnpenerneHHoOM
NOJIOXXEHUW, AOIMKHbI ObITb TEMNNOCTOMKUMMU.

2.10. QJOneMeHTbl KOHCTPYKLUMM SNEKTPOHHOro W34enusi, HarpeBalolimecs npu  BO3HUKHOBEHUM
HEUCNPaBHOCTMK, [OOSMKHbI YCTAHABMMBATLCA Ha MeyaTHble nnaTel U3 MartepumanoB knacca V-1 uvnu nydwe.
[MeyaTHble nnaTbl, OCHOBAHWS, KOMMMEKTYIOLLME 3SMEMEHTbI, PaCMOfIOXKEHHbIE BHYTPU LENbHOMETaNnIM4eckoro
KOXyxa 6e3 BEHTUNAUMOHHBIX OTBEPCTUIA, MOTYT ObITb BbINOMHEHbI N3 MaTepuanos noboro knacca.

2.11. CoeguHuTenbHble AeTany Mexay TOKOBeOyLUMMUN YacTsAMU SNEKTPOHHbIX U3AENWI, BbINOMHEHHbIE U3
N30MNSILMOHHbIX MaTepuanoB, AOMKHbI OblTb CTOMKMMW K 0Opa3oBaHUI0 TOKOMPOBOASALLMX MOCTMKOB. Ecnn nspenve
3KCNMyaTUpyeTCs B CBEPXKECTKUX YCINOBUSIX, TO YKa3aHHble MaTepuansl A0MmkHbl cooTBeTcTBOBaTH KT 250.

2.12. KOHCTPYKUMSI KpenmeHUs KOMMIEKTYIOWMX 3NIEMEHTOB AOMMKHA UCKITIOYaTh BO3MOXHOCTL BbiNagaHus
UX U3 NasHbIX CoeanHeHN B BoKe U yane npu aBapyinHbIX NOXapoonacHbIX pexumax paboTbl.

2.13. Pe3uncTopbl MOLHOCTLIO 2 BT 1 Gonee gomkHbl pacnonarateCsl Hag NnaTon Ha paccTosHUM He MeHee
paguyca pesucTopa.

2.14. Pe3uctopbl MOLLHOCTbIO 2 BT npu ycTaHOBKe nof nratown Knacca Bo3ropaemMocTtu xyxe V-1 OoSmKHbI
pacnonaratbCa OT HE€ Ha PacCTOSHUWM OBYX pagauycoB pesuncTtopa unu 6onee. [JonyckaeTcs yMEHbLUEHWE 3TOro
paccTosiHUA, eCnn NPMMEHEHa nnaTta UM nognoxka u3 matepuana knacca V-1 unm nyJwe.

2.15. Pe3uncTopbl, KOHAEHCATOPbI 1 NOMYNPOBOAHNKOBBIE NMPMOOPLI C KOPNYCOM M3 FOPHYMX MaTepranos,
KOTOpble 3aropatoTcsl Mpu aBapuAHOM pexume paboTbl SMEKTPOHHbIX M3OeNUA, OOSMKHbl OblTb CHaGXeHbI
3aLUUTHBIMU 3KpaHaMK, KOXXyXamMn U3 HErOpHoYero Unu TPYAHOropoyero Matepuana unu AomkHbl ObiTb NPUMEHEHBI
apyrme MeTodbl 3allMThl, npegoTBpallatoliMe BbIOPOC packaneHHbIX, FOPSWUX WUNu TRELWMX Yactuy wu
pacnpocTpaHeHue niamMmeHn Ha coceqHue ANEMEHTDI.

2.16. MNpenenbHO AONYCTUMbIE 3HAYEHMS MOLLHOCTM PacCesiHUA KOMMMEKTYIOWMX 3NIEMEHTOB, BXOASLUNX B
Lenb aBapuiiHOrO pexnma, cooTBeTcTByoLEero n.2.40, He JOMMKHbI NMPEeBbILAaTh 3HAYEHWI, yYKa3aHHbIX B Tabn.1 npu
YyCNoBMU HecpabaTbiBaHWs 3aLLmnThl.

2.17. PasbeMbl GNOKOB U Y3MOB AOIMKHbI UCKMOYaTb BO3MOXHOCTb MOAKIIOYEHUS UX K MecTam, He
npeayCcMOTPEHHBIM 3MIEKTPUYECKON CXEMOM, UMK OLLMOOYHOE NOOKITIoYEHNE.

2.18. [Ina aneMeHTOB Y3r0OB M GIIOKOB, BbIMNOSHAOLWNX PYHKLUMN SNEKTPUYECKON 3aLnTbl, OOMKHbI OblTh
yKasaHbl BEPOSTHOCTHbIE AdaHHble WX OTKasa Mpu BbIMNOSHEHUN 3aLWUTHBLIX (YHKUUA. YucneHHble 3Ha4YeHus
BEPOSTHOCTHbIX MOKasaTenen oTkasa 3alnThbl OIMKHbI ObITb NPUBEAEHbI B TEXHUYECKMX YCITOBUSIX HA 3NIEKTPOHHOE
n3genve unu annapar 3awmThbl.

Ta6bnuua 1

[JonycTuMble 3HAYEHUA MOLHOCTU AN TUNOBbLIX KOMMNJEKTYOLWMUX 3/1IEMEHTOB
B aBapMUHOM pexume padoTbl

IOy CTUMEI TpaH3MCTOPH B MuxkpocxeMel B PesucTops
SHEepTreTUYeCKUM [1JIaCTMaCCOBEIX [1JIaCTMaCCOBEIX
nokaszaTesb Kopnycax (6ez3 KopIycax (umciio

pammaTopa) BEIBOIOOB IO 16)



HoMmMHasIbHasa MOWHOCTBL KOMILJIEKTYIMX 3JIEMEHTOB, BT

MeHee or 0,3 BoJee MeHee 1 2
0,3 no 1,5 1,5 0,4
MomHOCTE, BT 2 3 5 6 5 10

2.19. B cny4ae ecnv HaaeXHOCTb 3MEMEHTOB 3alLWTbl HE MO3BONSAET obecneynTb TpebyeMbill ypOBEHb
BEPOSATHOCTU BO3HUKHOBEHWUSI MOXapa B SMEKTPOHHbIX M3OENUSIX, YCTAaHOBMEHHbIN B N.2.2, To GMnok mnu ysen
OOIMKEH NpedycmaTpuBaTh JOMOSMHUTENBHYO 3almTy. B KayecTBe 4ONOMHUTENBbHbLIX 3NIEMEHTOB 3aLUUThI Lienern oT
KOPOTKMX 3aMblKaHWU MOTyT ObITb MCNOMb30BaHbl JOPOXKM NEYaTHbIX Mart.

2.20. KongeHcaTopbl Tuna K73-17, K53-19, K78-2 gomkHbl ObITb UCKIIOYEHbI M3 LIENU MOXapoomnacHOro
pexuma corrnacHo nepeynto n.2.40. Npyn HEBO3MOXHOCTU BhINMOSTHEHWUSI L@HHOMO TPeBOoBaHMS OHWM OOJMKHBI OTBEYaTb
TpeboBaHMaM M.2.15 HACTOSILLUX HOPM.

2.21. JKryTbl MOHT@XHbIX NPOBOAOB AOSMKHbI OblTb CTOMKMMM K BOCMIIAMEHEHMIO U pacnpoCTpaHeHuo
ropeHns Npy BO3OENCTBMM CTAaHOAPTHOIO UronbYaToro NiameHu.

[onyckaeTcst UCNONb30BaTh XryThbl MPOBOAOB C U30MALNEN N3 MNONUBUHUIXIOpUAA.

2.22. lNpoknagka XryToB, MOHTaXHbIX NPOBOAOB [OSMKHA UCKMYaTb CONPUKOCHOBEHWE UX MU30NALUnU C
KOMMNNEKTYIOLLMMN SrieMeHTamu.

2.23. He ponyckaeTcsi 00beanHATbL MOHTaXHble U CETEBble MPOBOAA B OOWH XryT. PaccTosHne mexay
CETEBbLIMY U MOHTaXXHbIMW NPOBOAAMM OOJPKHO ObITb HE MeHee 10 MMm.

2.24. lUHypbl NUTaHWS SNEKTPOHHBLIX U3AENNA AOMKHBI UMETb ABONHYIO U30NSALMIO.

2.25. B KayecTBe 3MeMEHTOB 3alUUTbl OT aBapUMHBIX PEXMMOB OOIMKHbI MPUMEHATLCSA CTaHOapTHble
nnaekve NPeLoXpaHUTENK, SNEKTPOHHbIE YCTPONCTBA, TENSOBLIE pene 1 T.n.

2.26. Ecnu anekTpoHHOE usgenve npu Hanmumm pabodero HanpskeHUst UMeeT 3a3eMIieHne, TO NaBkUMMU
npegoxpaHMTensamMun SOMKHbI 3amwaTbes oba NpoBoga CETEBOrO NUTaHUS.

2.27. HoMuHanbHOEe 3Ha4YeHne Toka NIIaBKOro NpeaoXpaHUTeNsa NN 3aLMTHOIO 3NEKTPOHHOMO YCTPOWCTBA,
B3ATOE U3 CTaHOApPTHOro psaa, AOMKHO 6biTb Hambonee GMM3KMM K TOKY aBapUMHONO pexuma B 3alimiiaemMon
uenu.

2.28. [epxatenu nnaBkux npeaoxpaHuTenen OOMKHbI KPEenUTbCA XECTKO C MOMOLUBbI MPYXUHHbIX
3NEMEHTOB B KOHCTPYKLUWN SNEKTPOHHBIX U3OENNIA.

2.29. [etanu o6OMno4YeKk INEKTPOHHLIX WU3LAENUA U3 HeMeTannMyeckux mMaTepuanoB [OSKHbI obrapaTtb
CTOMKOCTbIO K BOCMIaMEHEHUIO Y PacrpoOCTPaHEHNIO FTOPEHMS NPY BO3AENCTBUM NrameHn. [laHHoe TpeboBaHne He
NPUMEHSIETCA K JEKOPATMBHBLIM YKpaLLEHUAM.

2.30. leTtanu KOHTaKTHbIX COEAVHEHWIA Y MPOBOOHWKU, BbINOMHEHHbIE U3 CTanu, AOMMKHbI ObiTb 3alyuLLEHbI
OT KOPPO3UN.

2.31. Yactn snekTpPOHHbIX M3Oenuii u3 HeMeTarnIM4ecknx MatepuanoB LOSDKHbI 00nagaTb CTOMKOCTLIO K
BO34ENCTBUIO HaKarneHHbIX 31IeMEHTOB.

HapyXHble 4acTM W3 HemeTansIMyeckux mMaTepuanoB M 4acTeh W3 UIONSALUMOHHBbIX MaTepuanos,
YOEPKMBAKOLWNX TOKOMPOBOAHUKM B OMNPEAENEHHOM MOMOXEHUN (KPOME KOHTAKTHbIX COEAMHEHWURN), AOSKHbI
BblAepXMBaTbh BO3AENCTBME HaKaNEHHbIX 3NEMEHTOB, MMetoLLMX TemnepaTypy 550°C.

2.32. Yactn u3 HemeTannuyecknx martepuanos, Ha KOTOPbIX pacrnonaralTcd TOKOBeayluue 3NeMeHTHl,
OOMMKHbI 06rnafaTb CTOMKOCTbIO K BOCMMAMEHEHUIO U PacrnpoOCTPaHEHUI0 FOpeHns Npu BO3OENCTBUWU MMaMeHMW.
Knaccudukauma matepmnanoB no Bo3ropaemMocTu gomkHa cootsetctBoBaTe [OCT P 50377 (V-1, V-2, HF-1). Knacc
MaTepuana AOIKeH COOTBETCTBOBATb Ha3Ha4YeHUI0 AeTanu B U3genuu.

2.33. Yactm M3 HemeTannMueckux MaTepuanos, YAepXuBalolMe B ONpPeaeneHHOM  MONOXKEHWU
3MEKTPUYECKME COEAMHEHMS, MO KOTOpbIM npoxoauT Tok 0,5 A unu 6onee, OOmMkHbI OGNagaTe CTOMKOCTBIO K
BO3OENCTBUIO HaKaneHHbIX 3NIEMEHTOB, MMelLWMX TemnepaTypy 750°C, ecnu anekTpoHHble u3genus paboTaroT
noa Hag30pom.

2.34. YacTn aneKkTPOHHbIX U3AENUA N3 HeMeTanfM4eckKnx matepuanos, YOepXuBaloLMe aneKTpuyeckme
COeAMHEHUs, OOIMKHbI 06nagaTbh CTOMKOCTBbK K BO3AEWCTBMIO HaKalleHHbIX 3M1IEMEHTOB, UMEKLMX Temnepartypy
850°C, ecnu aneKkTpoHHbIE U3Oennst HAXOA4ATCA NOCTOSAHHO NOA HanpsbkeHnem 1 6e3 Haasopa.

2.35. HemeTtannuyeckne matepmarnbsl YacTen 3MNEeKTPOHHbIX M3OENMN 13 HeMeTannmyecknx martepuaros,
paboTtatowux noa HanpsbkeHuwem 1 kB n Bbiwe, AOMKHbI OGbITb AYrOCTOMKUMUM U UMETb KIacC BO3ropaemMocTu He
Hwxe V-1, a N0 pacnpocTpaHeHWIo ropeHust - Knacc He Hke HF-1.

2.36. BbICOKOBOSBTHBIE 3NIEMEHTbI (KOMMOHEHTLI) U BIIOKN 3MNEKTPOHHBLIX U3AENUIA OOMKHbI ObITb CTOAKUMMU
K BO34ENCTBMIO UroNb4aToro niameHu.



2.37. HemeTtannuyeckne matepuarnbsl 3ieMEHTOB KOHCTPYKLNN, B KOTOPbIX 00pa3yeTcs anekTpuyeckas gyra
(KOHTaKTHble MepeKYaTENN U T.N.), AOMKHbI ObITb OYrOCTONKUMMN.

2.38. HacTn anekTpOoHHbIX U3aenuin n3 HemeTannnmyeckux MaTepmanos, NOAAEPKMBAIOLLMX ANeKTpudeckme
KOHTaKTHble COEOWHEHUS, OOIMKHbI OblTb CTOMKMMMW K HarpeBy, Bbi3BaHHOMY MepexXodHbIM COMPOTUBIIEHWEM B
[edeKTHOM KOHTaKTHOM COEAMHEHUMN.

2.39. lpoBepka COOTBETCTBUS SMIEKTPOHHbLIX M3OENUi TpeboBaHMSM MOXapHOW 0e30MacHOCTU AOKHa
NPOBOAMTBCS METOAaMM, yKa3aHHbIMU B HACTOSLWMX HOpMax. B craHgapTax unm TexHMYeckux YCroBUSAX Ha
n3genus ykasblBaeTcs 4ncno obpasuos, NogBepraemMbiX KOHTPOSO Ha MOXAapHYK OMacHOCTb, HO HE MEHee Tpex
WTYK. B 060CHOBaHHbIX cryvasx no corrnacoBaHuio ¢ opraHamu IMIC ymMcno obpasuoB MOXET ObiTb YMEHbBLUEHO 1
yKa3aHOo B MPOTOKONE UCMbITaHWI Ha KOHKPETHOE usaenve.

2.40. OueHka nOXapHOW OMACHOCTU SMEKTPOHHbIX W3OEnuiA OOSPKHA BKMYaTh cnegylowue Buapl
NCNbITaHUN:

Ha TennoCTOMKOCTb;

Ha BO3ropaeMoCTb KOHCTPYKLMOHHbLIX MaTepuanoB 1 COCTaBHbIX YacTew;

ans onpegeneHnsa npuHagnexHoctu k knaccam V-0, V-1, V-2 (knaccudmkaumss maTtepmanoB no
BosropaemocTu cootBetcTByeT FOCT P 50377);

Ha pacnpocTpaHeHne nramMeHn Mo KOoXyxamM W [EeKOpaTMBHOW OTAENKe KOpMycoB M3genun ans
onpegeneHuss npuHagnexHoctm Kk knaccam HB, HBF, HF1, HF2 (knaccudvkaumss martepuanoB no
pacnpocTpaHeHuto ropeHnsi cootsetctyeT FOCT P 50377);

Ha CTOWKOCTb K BO3AENCTBUIO HaKaneHHbIX 351IeMEHTOB;

Ha OYroCTONKOCTb;

Ha TPEKUHIOCTONKOCTb;

Ha CTOWKOCTb K 3aropaHuto B aBapuiHbIX peXXUMaXx.

ABapUIHBIMK MOXApPOOMNaCHbLIMU peXxnMamMu paboTbl, UMUTUPYEMBLIMW B MPoOLEcce UCMbITaHWN, LOSKHbI
ObITh:

NpeBbILLEHNEe HOMUHAMNBHOIO 3HAYEHNSI NUTAIOLLEro HanpsXKeHus;

NpoOol N KOPOTKOE 3aMblkaHWe NoNynPOBOAHMKOBOrO Npnbopa;

NpoOol N KOPOTKOE 3aMblkaHWe KOHAeHcaTopa;

neperpyska anektTpogsurartens (Hanpvmep, paboTa ¢ 3aTOPMOXXEHHBIM POTOPOM);

KOpPOTKOE 3aMblKaHue unu neperpyska TpaHcgopmartopa;

OTKa3 OTAENbHbIX 3NIEMEHTOB (MHTErparnbHasi MUKPOCXeEMa, TPaH3MCTOP, KOHOEHcaTop, pe3ncTop, Avog u
T.N.);

NOBbILLEHWE NEPEXOAHOTO CONPOTUBIIEHNS B KOHTAKTHBIX COEAMHEHUSX.

lMepeyeHb aBapuHbIX PEXMMOB MOXET ObiTb [OMOSIHEH B 3aBMCUMOCTU OT CXEMHO-KOHCTPYKTUBHOMO
WCMOJSTHEHNSI SNEKTPOHHOIO M3Oenus.

2.41. PykoBOACTBO MO 3KCMMyaTauuu 3NEKTPOHHbIX W3Aenui AOMKHO cogepxaTb pasgen "lMNpasuna
noxapHou 6esonacHocTun".

3. Mopsipok npoBeAeHUA UCNbITAaHUN

3.1. VcnbiTaHnst Ha NOXapHYyl OMAacHOCTb MaTepuarnoB, KOMMMEKTYHOLWMX 311eMEHTOB, OrOKOB, y3rnoB U
M3genun  OOMKHbl MNPOBOAUTBCA B COOTBETCTBMM C TpebOBaHMAMM HACTOALWMX HOPM, CTaHOapToB Ha
COOTBETCTBYOLLME TPYNMbl N3AENUN U TEXHUYECKUX YCIOBUIN Ha KOHKPETHbIE N3Aenus.

KoHTponb BbINONHEeHUA TpeboBaHW noXapHOW 0e30MacHOCTU OOIMKEH OCYLLUECTBATHCS BM3yarbHO U
nyTeMm MUCNbITaHWN.

3.2. AcnbiTaHMa 3NEKTPOHHbIX M3OENUn Ha MOXaPHYK OMacHOCTb AOMXKHbI MPOBOAMTLCA Ha obpasuax,
npoLueawnx nNpuemMKy, ynakoBaHHbIX B COOTBETCTBUWM C TEXHUYECKOW OOKYMEeHTaumenh n npeaHasHavyeHHbIX Ans
oTnpaBku noTpedutento. OTbop 06pasuoB Ans CepTUdUKALMOHHBIX WCMbITAHUA OOMMKEH OCYLUECTBAATLCS C
yyacTMeMm npeacTaBuTENst opraHa no cepTtudukauun npoaykuum B obractv noxapHow 6GesonacHoOCTU U
ucnblTatensHon nabopatopmm METOLOM CIydaiHOW BbIOOPKM 1 0hOpMIIATLCA COOTBETCTBYHOLLMM aKTOM.

3.3. WcnbiTaHua nNpoBoAAT B HOPMAanbHbLIX KAMMaTUYECKUX YCMNOBUAX MpU TemnepaType OKpyXaroLlen
cpeabl ot 15 go 35°C, oTHocuTEnNbHOM BnaxHocTn oT 45 go 75% n atmocdepHom gaeneHun ot 84 go 106,7 kla
(ot 630 oo 800 MM pPT.CT.), €ecnn B HOPMATMBHOW OOKYMEHTaLMN Ha KOHKPETHbIN TUM 3NEKTPOHHOIO U3Oenusi HeT
WHbIX YKa3aHWUA.

3.4. HanpspkeHve nutaHus npu UCMbITaHUAX U3Aenuii, y3nos, GroKoB, B aBapuiiHbIX pexmMMax AOIDKHO
OblTb paBHbIM 1,1 HOMWHANBHOIO HanpPsHKeHUs. IcnbITaHNa B peXMME MOBbLILLEHHOrO HaNPshHXeHMs NPOoBOAAT Mpu
TakoM HanpsbkeHUU CceTu, NpU KOTOPOM noTpebnsemas MOLWHOCTbL cocTaBnseT 1,24 HOMUHaNBHON MOLLHOCTH.

3.5. O6pasubl n3genuin, 6nokos, y3rnoB, MaTepranoB U KOMMMEKTYIOLMX 3NEeMEHTOB nepes npoBeaeHnem
ucnbiTaHW noaeepratotcs naeHTudmkauun. MpusHakm naeHTudukaumm AomkHbl ObiTb OTpaxeHbl B oT4eTe 00



UCMbITAHMAX UNUM  npoTokone. WpaeHTudurkauma SneKkTPOHHbIX U3Oenuidi  OCYLLECTBISIETCS  BU3yarbHO MO
KOHCTPYKTMBHbBIM MpU3HaKaMm.

3.6. Tlepen npoBegeHMEM WCMbITaHUA 0OpasuUbl OOMKHbI ObiTb BblAepXKaHbl MNPU  HOPMaIbHbIX
KNUMaTUYECKUX YCNOBUSIX, YKa3aHHbIX B N.3.3, B TeyeHue 24 u.

3.7. OnpepneneHne BepoOSATHOCTM BO3HWKHOBEHMSI MOXapa MNPOBOAUTCSA MO MEeToAUKE, W3MNOXEHHOW B
HacToAwmMx Hopmax. [laHHass mertoauka, paspaboTaHHas [Onsi KOHKPETHOro Buaa W3Oenusl, OoIbkHa ObiTb
npuBeneHa B TY u cornacoBaHa ¢ opraHamu TIC. MeTognka onpeaeneHnst BEPOSITHOCTU BO3HUKHOBEHMS MOXapa
OOIDKHa npefycMmatpyBaTh WCMBbITAHUS  3MEKTPOHHBIX  U3OENUA C  OTKa3aMu  KOMMJIEKTYHOLWMX 3fIEMEHTOB,
NPUBOOALLMMMW K NMOXaApPOONacHbIM aBapUAHbLIM PEXMMaM;

KOPOTKOMY 3aMblKaHWIO TOKONPOBOASALLMX YACTEN, HAXOOALWMXCS Mo, pa3HbiM NOTEHLUManomMm;

KOPOTKUM 3aMbIKaHWUSIM 31IEMEHTOB;

npo6oto AnaneKkTpmka B KOHAEHcaTopax U p-n nepexoae B NofynpoBOAHNKOBbLIX Npubopax;

KOPOTKOMY 3aMblkaHU0 06MOTOK TpaHChOpMaTopoB;

neperpyske unm KOpoTKoMy 3aMblkaHWO Bbixoga 6noka nuTaHms;

NOBbILLEHMIO HAMNPSDKEHUS;

3aKNMHUBAHWUIO NOABWKHBIX YacTeN aNEKTPUYECKNX MaALLUMH U annapaTos.;

YBENNYEHWIO NEPEXOAHOIO CONPOTUBIEHNSI B KOHTAKTHBIX COEOMHEHUSX;

yXyOLWeHNo TENNOoTBOAA.

lMepeyeHb UMUTUPYEMBIX NOXAPOOMACHbLIX OTKA30B 3JIEMEHTOB [OJPKEH ONpeaensaTbCa Ha OCHOBE aHanmaa
KOHCTPYKUMM SMEKTPOHHOIO M3OEeNns, €ero 9nekTPUYecKom cxembl W, MNpu HeoOXOQMMOCTW, Ha OCHOBaHWUM
ncenenoBaTenbCKMX UCrbITaHui. [epeyeHb NoXapoonacHbIX OTKA30B 3NIEMEHTOB, NMOPSAOK MX MMUTaALMM LOIMKEH
yKasblBaTbCs B cTaHAapTax, TY unu paboymx MeTogukax UCNbITaHUIM Ha KOHKPETHbLIE TUMbl 3NTIEKTPOHHbIX U3OENWNA.

3.8. lNpn onpepeneHun BEPOSTHOCTU BO3HUKHOBEHWSI MoOXapa B MCMbITAHWUSX 3MEKTPOHHbIX W3Aenun
annapar 3aluTbl 3arpybnsitoT unu oTkYatoT.

3.9. B o6pasuax, npegHasHayeHHbIX ANS UCMbITAaHUA B aBapuUiHbIX MNOXAapOOMacCHbIX pexumax,
UMUTUPYETCH OTKa3 KOMMMEKTYIOLLUX SNIEMEHTOB 3MEKTPOHHbIX U3OENUNA, yKa3aHHbIX B METOOUKE.

3.10. Temnepatypa HarpeBa 3NEeMEHTOB 3MEKTPOHHbIX U3AENUN U ee MNpeBbILeHne NpU HOPManbHOW U
aBapuiHon paboTax [ormkHa onpedenaTtbCsl C  MOMOLLbIO  TEPMO3NEKTPUYECKUX MpeobpasoBatenen u
namepuTenbHbIX Npnbopos, obecneunBaroLLMX NOrPELLHOCTb M3MepeHus He Bonee +- 5°C.

3.11. UcnbiTaHusa maTepmanoB Ha obpa3oBaHWE TOKOMPOBOASLLUMX MOCTMKOB He MPOBOAST, eCnv n3genuve
npegHasHa4yeHo Ansi 3KChnyatauMuM B HOpMarbHbIX yCrnoBusX. [ns cnyyas akcniyaTaumm B XKECTKUX YCIOBUSIX
ncnblTaHWe NPoBOAAT Npu HanpsXeHun 175 B.

Nsgenus, npegHasHadeHHble ONsd  3KCnnyaTaumMmM B CBEPXKECTKMX YCIMOBUSIX, WCMbITbIBAKOT MpU
HanpsixeHun 250 B. B cnyyae noBpexaeHus usaenuns cnbiTaHus NoBTOPSIIOT Npu HanpsbkeHun 175 B.

CreneHb xecTkocTn gormkHa onpegenaTtbca no FOCT 27570.0.

3.12. Ona wucnblTaHUM KOMMMEKTYHOLWMX 3feMEHTOB (pe3ncTopoB, KOHAEHCATOpoB, AWOAOB W T.M.)
npeacTaBnsaioT BbIBOPKY 13 AECATU 3NIEMEHTOB, COOTBETCTBYIOLLMX TPeOOBaHNSAM TEXHUYECKMX YCIOBUNA.

3.13. MNopsanok npoBefeHUss UCNbITAHU KOMMEKTYHIOLMX 3NIEMEHTOB Ha CTOMKOCTb K BOCMIAaMEHEHM0 U
npw neperpyske gormkeH cootsetcteoBaTh [OCT 20.57.406.

3.14. KoHTponupyeMble B npoLecce UCMbITaHUA NokasaTenn noXxapHoW ONacHOCTU 3NEKTPOHHbIX U3aenun
npuBeneHbl B Tabn.2.

Tabnuua 2

KOHTpOﬂVIpy9MbIe nokKasarenu I'IO)KapHOVI ONaCHOCTM 3NEeKTPOHHbIX n3genun

[lokazaTeam IOXapPHOM HoMep nyHKTa HaACTOAWMX HOPM [TpumMmeuaHUEe
OIIaCHOCTU
TpeboBaHME METOI MCIETAaHUN
1 2 3 4
1. HonycTuMoe 2.3 2.3
[IpEeBBIICHME TeMIepaTypPH
2. TenJoCTOMKOCTH 2.9 4.1




3. CTOMKOCTb 2.8 4.7

KOMILJIEK TYIOIMX

BJIEMEHTOB K

BOCTIJIaMEHEHUIO

4. CTOMKOCTb 2.8 4.8

KOMITJIEK TYIOIMX

3JIEMEHTOB K

BO3IOEMCTBMIO aBapUMHEIX

BJIEKTPUUE CKUX

Ieperpy30K

5. TPeKMHTOCTOMKOCTb 2.11 4.6

6. HamexHoCTb 2.12 4.11

KperJjieHus

KOMITJIEK TYIIOIMX

3JIEMEHTOB

7. [IpenesibHO 2.16 4.12

OOy CTUMEIE 3HAUYEHUSA

MOWHOCTM pacCesHus U

TOKa KOMIIJIEKTYRIMX

BJIEMEHTOB

8. CTOMKOCTbL XI'YyTOB WU 2.21 4.7

MOHTAXHHEX MPOBOIOB K

BOCTIJIaMEHEHUIO

9. CTOMKOCTb 2.29, 2.32 4.4, 4.10

HeMe TaJlJInue CKUX

MaTeprasioB K

BOCILJIaMEHEHMIO

10. CTOMKOCTb 2.29, 2.32 4.4, 4.10
HeMeTaJlJInue CKUX

MaTEPMaJIoOB K

PacnpoCTPaHEeHNIO

TopeHu s

11. CrovikocThb (2.31, 2.33, 2.34 4.2

HeMe TaJIJInue CKUX

MaTeprasioB K

BO3IOEMCTBUIO HaKaJIEHHHEIX

3JIEMEHTOB

12. JIyTOCTOMKOCTH 2.35, 2.37 4.3

13. CTOMKOCTb 2.36 4.9

BEICOKOBOJIb THEIX

DJIEMEHTOB M OJIOKOB K

BO3IOEMCTBUIO IIJIaMeHU

14. CTOMKOCTb 2.38 4.5 [IpuMeHseTCH
HeMe TaJlJInue CKUX TOJILKO s
MaTeprasioB K HaTpeBy, MBOJIALMOHHBIX
BEISBBAHHOMY IIepexoOHBEIM MarTepmnasion,
CONPpOTUBIIEHUEM B MCIIOJIb 3y EMBIX B
nebexTHOM KOHTaKTHOM KOHCTPYKLUMAX
COoeIMHEeHUN KOHTAKTHBIX

COenMHEeHUMN




15. BeposTHOCTH 2.2 Pasmesn 5 BeposTHOCTH

BOBHMKHOBEHUS MOXapa onpenenseTcs
TOJIBKO npu
IOCTaHOBKE
IIpoOyKUIUM Ha
IIPOM3BOILCTRBA

16. PaccrTossHUS or|2.7, 2.13, 2.14 4.13

JjlaTel 0O Pes3UCTOpOB,

3a30PH

17. IepxaTenn IJIaBKUX 2.28, 2.30 OpraHoJenTuyuec-—

BCTaBOK Vi 3ammTa Kue

CTaJIbHEX KOHCTPYKLUMI

OT KOPPO3UMU

3.15. VicnbITaHnsa SNeKTPOHHOIo M3Oenusi ¢ Lenbko onpenenieHns CTOMKOCTM MaTtepuanoB K BO3OENCTBUIO
niamMeHun, HakaneHHbIX 3IEMEHTOB, SMEKTPUYECKON Ayrn 1 06pasoBaHMO TOKONPOBOAALLMX MOCTUKOB, MOTYT ObITb
npoBefeHbl Ha YacTaAX U3aenui, N3roToBMNEeHHbIX U3 3TUX MaTepuarnos.

4. MeToAbl UCnbITaHNN

4.1. OnpegeneHve TEMMOCTOMKOCTU KOHCTPYKLMOHHBIX WM 3IIEKTPOU3ONALMOHHBIX MaTepuarnioB OOMMKHO
ocyuwectenaTbesa no NOCT 27570.0 npy Temnepatype (75 +- 2)°C gna HapyxHbix 4Yacten u (125 +- 2)°C - gn4a
yacTen, yoepXXvBarLwmx TOKOBeayLUMe YyacTu B OnpederieHHoOM nonoxeHun. NcnbitaHma MoryT ObiTb MPOBEAEHbI
nyTem BOaBnuBaHus Wapuka B matepman no NOCT P 50377.

4.2. VicnbiTaHNA Ha CTOMKOCTb K BO3OENCTBUIO HaKaNeHHbIX 3NIEMEHTOB AOMMKHbI NPOBOAUTBLCS HArpeTom
npososiokon no NOCT 27483 n HarpeTon cnnpanbto no MOCT 28913.

McnbiTaHne HarpeTon cnupanbko NpoOBOAAT Ha obpasuax TBepablX 3MeKTPOU30NALMOHHBIX MaTepuarnosB C
Luenblo Mmutaumm TENMOBOro BO3LAENCTBUSA MeperpyXeHHbIX OroneHHbIX NPOBOAHUKOB. McnbiTaHuio noasepraoT
0600YKM U3AENUS, HAXOAALMECS HA PACCTOAHMN MeHee 13 MM OT NPOBOAHWMKOB, HAarpeBaLMNXCA NPU aBapUHbIX
pexvmMax 4o TeMnepaTtypbl, AOCTAaTOYHOWN ANsl BOCMaMEHEHMS.

McnbiTaHns HarpeTor NpoBONoKow AormkHbl npoBoauTbesa no FOCT 27483.

4.3. NcnbiTaHMa Ha [YroCTOWMKOCTb 3MeKTPOM3ONAUMOHHBLIX MaTepuanoB W getanen nop AevWcTBUEM
3NEeKTpUYECKO Oyrn nepemeHHoro HanpsbhkeHust cebile 1000 B pgomkHbl npoBogutbess nmo OCT 10345.1.
VcnbiTaHna maTepuanoB Ha CTOMKOCTb K AEUCTBUIO 3NEKTpUYECKON ayru npu HanpsbkeHun Hke 1000 B gormkHbl
nposoguTbea no NOCT 10345.2.

4.4. VicnblTaHnst 3NEKTPOUIONALMOHHBIX M KOHCTPYKLUUOHHBIX MaTepuanoB, 6510KOB U y3IOB Ha CTOMKOCTb K
BOCMMaMeHeHM0 AormkHbl nposoauTecs no FOCT 27484.

4.5. VicnbiTaHns BrioKoB U y3M0B Ha CTOMKOCTb K Ae(peKTHOMY CoeaMHEHUI0 (MNOXO0N KOHTAKT) NpU NOMOLLM
HaKaneHHbIX aNeMeHTOB AOMKHbI npoBoanTbesa no MOCT 27924 ; npu HEBO3MOXHOCTU NPOBECTU Takue UCMbITaHUSA
M3-32 KOHCTPYKUMM COEAMHEHUS 4YacTu U3 U3ONAUMOHHBLIX MaTepuanoB [AOMKHbl BblAEPXMBATb TENsoBoe
BO34ENCTBUE HaKaNeHHbIX 3MeMEHTOB, uMMerowmux Temnepatypy 750°C gnsa annapaTypbl, paboTatowen nog
Hagsopom u 850°C - gna annapatypbl, paboTatower 6e3 Haasopa. Kputepum noxapHon 6e30nacHOCTU LOSKHbI
cooTBetcTBOBaTb OCT 27483.

4.6. VcnbiTaHnst aneKTpomn3onsAUMOHHBIX MaTepuanoB Ha TPEKMHTOCTOMKOCTb AOJPKHbI MPOBOAMTBCS MO
FOCT 27473.

4.7. WcnblTaHnss KOMMNEKTYIOLWMX 3feMeHTOB, MPOBOAOB, XIYTOB W LUHYPOB Ha CTOMKOCTb K
BOCM/IAaMEHEHMIO A0MMKHbI npoBoauTbea no metoay 409-1 TOCT 20.57.406.

KomnnekTylowme anemMeHTbl, cropatowue 3a BpeMsi MeHee 30 C, cuMTaloT COOTBETCTBYIOLUMMWU OAHHBIM
HOpMaM, ecrnn B NPOLIECCe UCMbITaHMI BbICOTA NlaMeHN He npeBbiwana 13 mm.

4.8. VcnblTaHUA KOMMMNEKTYIOLWMX OMEMEHTOB Ha CTOMKOCTb K BOCMMIAMEHEHUIO MpU  aBapuMHbIX
3NEKTPUYECKMX Neperpy3kax OOMKHbI NpoBoanTbes no metogy 409-2 NOCT 20.57.406.

4.9. NcnbITaHns BbICOKOBOMbTHBIX KOMMNEKTYIOLWMX 3MIEMEHTOB Ha CTOMKOCTb K BOCMIAaMEHEHWUIO OOMKHbI
npoBoamnTbest no MOCT 12.2.006. Bpems ropeHusi obpasua nocne yganeHus nnaMeHn SOMmKHO 6biTb He 6onee 30
C.

4.10. VicnblTaHUs aneKTpoU3oNsALMOHHBIX U KOHCTPYKLMOHHBIX MaTepuaroB U maTepuanoB neYaTtHbix nnart
Ha CTOMKOCTb K BOCM/TAMEHEHUIO U K pacnpoCTpaHeHuto ropeHnst nposogdatcsa cornacHo FOCT P 50377. MpoBepky



COOTBETCTBUS OFTIOKOB U Y3rOB Ha CTOMKOCTb K BOCMIAMEHEHWI0 MPOBOOAT METOAOM Wrofnbyatoro nrameHu no
FOCT 27484 co cnepylowyMmn AONONHEHNSMMU:

nnams JOfMKHO BO3AENCTBOBaTb Ha Hanboree roprounii M30NSLMOHHBIN MaTepuan cH13y obpasua;

NPOAOIMKNTENBHOCTL BO3AENCTBUS NNamMmeHn Ha obpasel, ormkHa 6biTb (30 +- 1) c.

4.11. TlpoBepka BO3MOXHOCTW BbINAAEHUS KOMMIIEKTYIOLMUX 3MIEMEHTOB W3 MasiHbIX COEAMHEHMWN
OCYLLECTBISETCA BM3yarlbHO B MNPOLECCE WUCMbITaHWA B aBapUWHBIX PeXuMax, CBA3aHHbIX C onpedeneHnemM
BEPOATHOCTUN BO3HUKHOBEHUS NoXapa.

B mpouecce ncnbITaHnin KOMNNEKTYIOLWME ANEMEHThI HE JOIPKHbI BbiNadaTh U3 MECT UX KPEMMEHUS.

412. ToK M MOLWHOCTb B aBapuMAHOM pexuMe paboTbl SMNEKTPOHHOrO M3Oenus Ana  TUMOBbIX
KOMMMEKTYOLWUX 3NEeMEHTOB N3MEPSATCH C MOMOLLBIO aMmnepmeTpa 1 BofbTMeTpa, obecneunsaownx abconoTHyo
norpeLHoCcTb uamepeHus no Toky +- 0,01 A u no Hanpsixkenuto +- 0,02 B.

4.13. N3amepeHue pacctodHun no nn.2.7, 2.13, 2.14 ocywecTBnAeTcad C MOMOLLbIO fIMHENKN C LEHON
nenenus 1 mm.

5. PacyeTHO-3KCNeTUMEHTaNbHbIN MeTo4 onpeanefnieHNsA BEPOATHOCTHU
BO3HUKHOBEHUSA Nnoxapa B IJIEKTPOHHbIX nagenuax

5.1. BeposiTHOCTb BO3HWKHOBEHUSI TOXapa B 3NIEKTPOHHOM M3OeNnuU OnpedensieTcs CcrieayoLmm
BbIpaXKEHNEM:

4n
Q = 1 - IpoussemeHue (1 - Q 0 0 Qo )
o i=1 npi n3i #H3i Bi
roe Q - BEPOSATHOCTH BOBHMKHOBEHMSA 1-T0 aBapuMHOTO [10XapoO0nacCHOI'O
npi pexmuMa B COCTAaBHOM UYacTM us3Idenamusda (oTkasa KOMIIJIEK T YOI X
3JIEMEHTOB " BOBHMKHOBEHUS K3, Ieperpy3Ku, [IOBHIIEHU S
IepPexXOnHOTO CONPOTHUBJIIEHUSA n T.1m.), 1/rvom. ABapuMHLEIE
IOXAapPOOIMaCHHE PEeXVMB MPUBEIEHH B MI.2.40 HaACTOSMMX HOPM;
Q - BEpPOATHOCTL TOI'O, UYTO 2BHaAUEHMEe XapaKTEPHOT'O 3BJIEKTPUUECKOTO
ns3i napamMeTpa (Toka, [IepPexXOOHOT'O COINPOTUBIIEHUS M IOp.) 1-T0 pexuma
JIEXMUT B IMallas0HE I[IOXAPOOIIACHEIX BHAUEHUMN;
Q - BEpOATHOCTHL HecpabaTeHBaHMA annapara 3allMTH OT 1-T0 aBapMMHOTO
H31 [IOXapOOIlaCHOT'O  peXxuma (py1EeKTPUUECKON, TEernJioBOM M T.II.) C
ydeToM €TI0 HaIeXHOCTUu (onns wm3genuy OBITOBOIO Ha3HaAuUeHus

YUMTEIBAEeTCSa TakXe HaOeXHOCTb BJIEKTPMUECKOI'O allapaTa 3alMTH
OBITOBEIX CeTell) ;

0 - BEpOSATHOCTH OOCTVXEHUSI TOPoYYM MaTepurasioM KPUTUYIECKOMN
Bi TeMIlepaTyps MJIM €TI0 BOCIIJIaMEHEeHMe (BepxHssd IOBEepUTeJbHas
TpaHMlla) OpM 1-M aBapUMHOM DPEXUME;
n - KOJIMYECTBO aBapPMMHBIX I[1OXaPOOIIaCHEIX PEXUMOB.

Mopagok onpeneneHnst COCTaBMAOLLMX BEPOATHOCTEN AN KAXAOr0 i-ro pexxmmMa NpuBeaeH HuxXe.

5.2. BepoatHocTb Q_npi - onpeaenstoT Ha OCHOBaHUU JaHHbLIX O HAAEXHOCTMW.

Mpy HaNMuMM COOTBETCTBYHOLLUMX CMPABOYHbIX AaHHbIX Q_MNpi KOMNMEKTYIOLNX 3N1EeMEHTOB U3AEeNns MOXeT
ObITb onpeaeneHa vyepes3 obLLY0 UHTEHCUBHOCTL OTKA30B M3OENUs C BBeAEHMEM KO3 MULMEHTa, YYUTbIBAKOLLENO
[OMo NoXapoonacHbIX 0TKA30B (KOPOTKOrO 3aMblkaHusl, 0OpbiBa Lienu, 0Tkasa KOHTaKTHOrO COeQUHEHUs 1 ap.) no
dopmyne. 3HadeHne koadppumumeHTa GepeTcss M3 CNPaBOYHOM M HOPMATMBHO-TEXHUYECKOW OOKYMEHTauum Ha
KOHKPETHOE U3aenune unm MoXeT ObiTb ONpeaeneHo METOOOM 3KCMEPTHOWN OLIEHKM.

5.3. ABapuUMHbIA  MOXapOOMaCHbLIN  PEXUM  UCMbITAHUA  U3OENUs  XapakTepu3yeTcss  BEenvYMHOMN
MOXXapoonacHOro guanas3oHa 3MeKTPOTEXHUYECKOro napameTpa, MpyM KOTOPOM BO3MOXHO MOSIBNEHWE MPU3HaKoB
3aropaHus. Hanpumep, xapakTepHbIi MNOXapooMnacHbIi pPeXMM - KOpoTKoe 3amblkaHue (K3); xapaktepHbin
ANEKTPUYECKUI NapaMeTp 3TOro pexuma - Tok K3.

MoxapoonacHbli guanasoH paboTbl U3genus B NoXapoonacHOM pexume onpeaensietcss B obwem suae
BblpaXXeHneMm:

Q = N /Nr

I3 H 3
rone N , N - OMarnas30HEl MMOXAPOOIIAaCHBEIX M BO3MOXHBIX B SKCIIJIyaTaluuM 3HAUEHUN
H > XapaKTEpPHOTO BJIIEKTPUUECKOT'O rnapamMeTpa (Toka, MOIIHOCTU,



COIPOTUBJIEHUS U IP.) .

MoxxapoonacHbln Ananas3oH onpefensieTcd B Xo4e MCMbITaHWW, CBSA3aHHbIX C onpegeneHnem Q_Bi. Ons
3TOr0 HaxXo4sAT MakCuMasribHble M MUHMMarbHblE MOXapOoOnacHbIe 3HAYEeHWSs1 XapakKTEepHOro napameTpa W ero
rpaHnYHbIe 3HAYEHMS!, BOBMOXHbIE B MpoLecce paboThbl.

5.4. BeposATHOCTb BocnnameHeHnss Q_Bi onpegensieTcs nocre npoBedeHunst nabopaTtopHbIX UCMbITaHWA B
ycnoBusix paseHcTBa Q_npi = Q_H3i = Q_n3i = 1 no 1abn.3 B 3aBMCMMOCTM OT 3HAYEHMIN M 1 N, FAe M - KONIMYECTBO
UCMNbITaHWIN, B KOTOPbIX NPOM30LLIIO BOCNSIaMEHEHUe, a n - obLee KONMYEeCTBO UCTbITaHWNA.

Ecnn B ucnblTaHUsAX OTCYTCTBYIOT BOCMNaMeHeHnss 06pasuos, TO B KA4eCTBE KpUTEpUs OLEHKN MOXapHOM
OMNacHOCTM HeobxoanMo BpaTb KPUTUYECKYIO TemnepaTypy.

Mpu ncnonb3oBaHUM B KayecTBEe KPUTEPUSA MOXKAPHOW OMacHOCTU KPUTUYECKOW TemnepaTypbl roproyero
MaTeprana Q_Bi JOMKHO onpeaensatbes (Mpu To4e4HON oueHke) n3 opmyrbl

A A
Q = &(h)
B
T - T
: cp Kp
roe h = ———————————- ’
curMa
2 1 N 2
curMa = —————-—- Cymma (T - T ) ,
N -1 i=1 i cp
1 N
T = -—— Cymma T ;
cp N i=1 i
T - KpuUTHUeckas TeMlIepaTypa »OJjsa Topildero MaTepuaja B TOUKe
Kp UBMEpEeHMsa TeMmrnepaTypr, °C (ODpuiokxeHue 2) ;
T - CpenHee 3Ha4YeHMEe TeMIepaTypel B Haubojiee HaTpPeToM MecTe
cp uzgemmsa, °C, NOJlydeHHOe Mo pesyJibTaraM N M3MEpeHWU;
T - U3MepeHHOe 3HaueHMe TeMIepaType Topilduero MaTepualla B Haubojee
i HarpeTo Touke m3mesms, °C, 1-To U3MEpeHMS;
CUTMa - CpeIHee KBaOpaTUUYHOE OTKJIOHEHUE;
N - KOJMYUECTBO M3MEPpEeHMM B OOHOM Hamubojiee HATPEeTOM TOoduKe U3OeNusd

IpM N—M KOJIMYECTBE VICTIEITaHUM .

Ta6bnuua 3
3HaveHusn BEpPOATHOCTU BoCNnJ/1aMeHeHunA Q_Bi
[ I I I I I I I I I I I I I I
I I 1
n | 1 | 2 | 3 | 4 | 5 | ¢ | 7 |8 | 9 | 10 | 20 | 50 | 100
200 ‘ 500 |1000 |
| | | | | | | | | | | | | |
m | | | | | | | . | | | | |

I I |
1. |1,00 |1,00 |O,86 | 0,72 |0,61 |O,54 |o0,48 |0,43]|0,39 |0,36 |0,20 |0,08 |0,04
o,ozl 0,01 ]0,00

I | | | | | | | | | | | |

I I I I I I I I I I I I I
| | |
I I |
1,00 |1,00 | 0,93 |o0,80 |0O,70 |O0,60 |O,56|0,51 |0,47 |0,25 |0,11 |0,05

2. |
0,03| 0,01 [o0,01 |




1
3. ] |1,00 | 1,00 |0,99 |O0,86 |0,77 |0,69|0,63 |0,58 |0,31 |0,13 |0,07
0,03 0,01 |o0,01 |
| | | | | | | | | | | | |

I I 1
4. | | | 1,00 |1,00 |1,00 |O,91 |0,82]0,75 |0,68 |0,37 |O0,16 |0,08

0,04 0,02 |o,01 |
| | | | | | | | | | | | |

I I 1
5. | | | |1,00 |1,00 |1,00 |O,95|0,86 |0,79 |0,43 |0,18 |0,00

0,05 0,02 |0,01 |
| | | | | | | | | | | | |

| | |1,00 |1,00 |1,00]|0,98 |0,90 |0,49 |0,21 |oO,11
0,05| 0,02 |o,01
] ] ] ] ] ] ] ] ] ] ] ] ]
! ! ! ! ! ! ! ! ! ! ! ! !
I I 1

| | | |1,00 |1,00|1,00 |1,00 |O,55 |0,23 |O,12
0,06 0,02 |o,01
| | | | | | | | | | | | |

I I 1
8. | | |1,00|1,00 |1,00 |O,61 |0,26 |0,13

0,07 0,03 |o,01 |
| | | | | | | | | | | | |

I I 1
9. | | | |1,00 |1,00 |0,67 |0,28 |0,14
0,07| 0,03 |0,01 |
| | | | | | | | | | | | |

10. | | | | 1,00 |0,73 |0,31 |0,16
0,08 0,03 |o0,01 |
| |

[lpy oTpuUAaTeJIbHEX B3HaYeHMAX h Q B omnpenesndeTca IO Qopmyse

Q =1 - o) mpu |h.
B

n3 Tabn.l OpuJoXeHMsS 3 IO TIOJIYYeHHOMY SBHAUEHMI h HaxoIuTcsd
A
TOUeudHasad OLEeHKa Q
B

B kadecTBe KpMTI/I‘-IeCKOIZ TeMnepartypbl T_Kp npn onpegeneHnn BepoATHOCTU BO3HUKHOBEHUA MNoXapa
NnpUMHUMaeETCA Temnepartypa, COoCTaBnAlollan 0,8 TeMnepartypbl BOCMIIaMEeHEeHUA Wn3oNAUMOHHOIo Martepuana,
Harpes KOTOPOro KOHTPOJMINPYETCA.

[ns otaenbHbIX mMaTtepunanoB 3Ha4eHusd T_Kp npmuBegeHbl B NpUoXeHnn 2.

KoHTpPOJIb COOTBETCTBMA M3OeIMs TpeOoBaHMAM I[IOXapHOM 0e30IaCHOCTHU

OCYWECTRBIJIAETCHA IO BEPXHEMY 3HAUEHMI BEPOATHOCTM IIOJIOXUMTEJIBHOI'O MCXOooa Q
B

0 = @(h).

3HaueHMe h MOXeT OBITH IIOJIYYEHO pacueTHEM nyreM wmjin I10 Taba. 2



npuioxexHus 3,

Toe _ ~ 1 1 "2
h=h+ 72 ramma --——-——--—--—- KB.KOpeHb (1 + --- h ).
KB .KOpeHb (N) 2
SHauveHuda Z ramma, Q B, Q B omnpenmendoTrcd IO Tabju.l OpuiIoxeHusa 3.

UucyieHHOe 3HadeHMe h wMoxeT OBTb [OJydYeHO U3 Tabj.2 MNpUJIoXeHus 3 B
3aBUCHMMOCTM OT KoJMdYecTBa N M3MepeHMN B Hambojiee HATpeTOM TOUKEe NIPM N—M

KOJIM4YeCcTBEe MCHHTaHMﬁ, IIapaMeTpa hu ﬂOBepMTeﬂbHOﬁ BEPOATHOCTHM TI'aMMa.

[lo TabanMyHOMYy MM PacCUeTHOMY 3HadeHUo h onpermenderca Q B

5.5. BeposiTHOCTb HecpabaTbiBaHUsl aNekTpUYeckoi 3awmuTel Q_H3i onpedensieTcss Ha OCHOBaHUM OaHHbIX
no ee HaJeXHOCTH

S
-(t Cymma jmambma )

J=1 31
Q =1--e ’
H31
roe namvbna - MHTEHCMBHOCTBb OTKasz30B J-TI0 amnnapara 3alyuTe OoT i-To
31 IIOXapOOIIaCHOT'O aBapMMHOTO pPeXuma;
t - Bpema paboTe 3V B TedeHMe IOna;
S — KOJIMUECTBO SJIEMEHTOB 3allMTH (annapaToB) .

Mpu OTCYTCTBMM SMEKTPUYECKOW UNW Apyron npefoTBpallalollen 3aropaHue 3awuTbl 3HadeHve Q_H3i
NPYHUMAETCSA paBHbIM eaVHULE.

5.6. JonyckaeTcs npu onpegeneHmn Q_B 3aMeHsITb CO3aHNe XapakTepHOro NoXapoonacHOro pexumMa Ha
MCMNONb30BaHWE CTaH4APTU30BAHHOMO 3KBMBANEHTHOMO MO TEMSIOBOMY BO3OEWCTBUIO MCTOYHMKA 3aXKWraHusl, T.e. C
SKBMBANEHTHLIMW MapameTpaMu, XapakTepPU3YIOLWMMKN 3axuraoLLlyo CnocoBHOCTb (MOLUHOCTb, Temnepatypy,
nnowaab, NEPUOANYHOCTb U BPEMSI BO3AENCTBUS).

5.7. Nzpenue cumTaeTcsa YIOBJIETBOP AOUMM TpeOOBaAHUAM IIOXapHOM
fesonacHoOCTH, ecnu Q m, TnoJiydeHHOe Ipu Q B, YIOOBJIETBOPSAET YCJIOBMIO
Qn < 10(-6). Ecmm Qn > 10(-6), TO mpMHMMaeTCHa pelleHMe O HopaboTke

KOHCTPYKUMM DSJIEKTPOHHOTO M3IOEeJIMA.

MpunoxeHwue 1
TepMuHBLI U onpeaeneHus

MNMoxapHasi onacHOCTb 3NeKTPOHHOro uspgenua (AN) - xapakrepusyemas BEPOSTHOCTbIO BO3MOXHOCTb
BO3HVMKHOBEHMWS NOXapa B U34eNnn B YCIOBUSAX €ro HopMarnbHOM paboTbl Min NPy aBapuiHbIX pexumax.

ABapuiHbIA NOXapooNnacHbIN PEeXUM 3NEKTPOHHOro WU3AEeNnUA - pexuMm paboTbl, Mpu KOTOPOM
HapyLlaeTcs COOTBETCTBME HOMMWHArbHbLIX MapameTpoB WM HOpMaribHbIX YCMNOBUIW 3JKChnyaTauun u3genus u
€o3Jal0TCcs YCnoBms AN BO3HUKHOBEHWUS 3aropaHus.

MNMoxapoonacHbIN OTKa3 3NIeKTPOHHOro u3genusa - HapylweHue paboTocnocobHOCTM m3genusa (Oroka,
y3na, arnemMeHTa), npuBeaLlee K BO3HUKHOBEHMIO aBapUIAHOTO NOXapoonacHOro pexuma.

Komnnektywowme 3nemMeHTbl (KOMMOHEHTbI) - OTAENbHbIE SMEMEHTbl, COBOKYMHOCTb KOTOPbIX
obecneyvmBaeT €4MHCTBO KOHCTPYKLMU 1 BbIMONIHEHUE OYHKLMI U3AENUSI.

ONEeKTPOHHbIN INIEMEHT - KOMMIEKTYIOLWMNIA SIEMEHT, B KOTOPOM OCYLLECTBSIETCS 3NEKTPOHHO-AbIPOYHas
NpOBOAMMOCTb.

ONEeKTPOHHbLIN y3€en - rpynna 3MeKTPOHHbLIX ANIEMEHTOB, PACMONOXEHHbIX B KOHCTPYKLMU, 3aMeHa KOTOPbIX
MOXeT BbITb NpoBedeHa 6e3 NoBpeXaAeHNS KOHCTPYKLUNN.



MpumeyaHue - [MpuMepoM SMEKTPOHHOrO y3na SBMASIETCA rpynna 3Sf1EMEHTOB, CMOHTUPOBAHHBLIX Ha
neyaTtHown nnare.

OneKTPOHHBLIN BFIOK - rpynna y3noe, Mo KpanHen Mepe, OOUH N3 KOTOPbIX 3NIEKTPOHHBIN.
OneKTpoHHOe usaenue - n3genve, cogepXallee B KOHCTPYKLUUN SMEKTPOHHbIE 31EMEHTbI, BIIOKM U y3nbl.

I'Ipvmeqal-wle - I'IpwmepaMM QNEKTPOHHbIX nM3genun  ABNATCA  TENEBU3UOHHBbIE NPUEMHUKMN,
npeo6pasoBaTenM YacCTOTbl, 3NIEKTPOHHbIE 3BOHKW.

TennocTorMkoCcTb - CMOCOGHOCTL MaTepuana COMpPOTMBASTLCA WM3MEHEHUOD (HOPMbI U pa3MepoB Mo
BHELLHUM BO3ENCTBUEM B YCIIOBUSIX Harpeea (Matepuana, anemMeHTa, yana).

CTOMKOCTb K BOCMNaMEHEeHMIo - CoCOBHOCTb NMPensiTCTBOBAaTL 3aropaHuio C MOSIBIEHUEM NIIaMEHN Npu
BO34EWCTBUM CTaHAAPTU30BaHHOIO UCTOYHMKA 3aXKUraHus.

CTOMKOCTb K pacnpocTpaHEeHWI0 FOPeHUsi - CNocobHOCTbL MaTepuarna, UCMonb3yeMoro B KOHCTPYKLMM
n3genus, NpenaTcTBoBaTb CAMOCTOATENBHOMY PacnpoCTpaHEHNIO TOpeHns.

[yrocTonkocTb - CNOCOBHOCTL MaTepumana ConpoTUBIIATLCSA 3aropaHunio Npu BO3OEeNCTBUN 3NEKTPUYECKON
ayru.

TpPeKUHroCcTOMKOCTb - CMOCOBHOCTb MaTepuana npOTUBOCTOSATb OOpa3oBaHMI0 3MEKTPONPOBOASLLEN
OOPOXKN B pesyrnbrate KOMOMHMPOBAHHOIO BO3AEWCTBUSA JMEKTPUHECKOTO HAaNPsKEHUs U 3NeKTPONIMTUYECKOro
3arps3HeHUsi ero NOBEPXHOCTMW.

MpoTuBONOXapHbIA KOXYX - YaCTb SMIEKTPOHHOIO U3AEenusi, BbINOMHEHHAs M3 Heroprodero Matepuana,
npefHasHayeHHast Ans YMEHbLUEHUS] pacnpoOCTPaHEHUSI TOPEHUS, BO3HUKLLETO BHYTPU 3MEKTPOHHOIO U3Jenus ot
OJHOrO UIN HECKOINBKMX €ro ar1eMeHTOB.

OnekTpoHHoe wu3fenue, paboTawllee 6e3 Hags3opa - M3genve, BbINOSHSAKLWEE CBOM (DYHKUUM B
NPUCYTCTBUM U OTCYTCTBUM YerioBeKa (3MNEKTPOHHbIE 3BOHKW, W3AENMUsi OXPaHHbIX W MOXapHbIX CUCTEM,
BMOEOMArHMTooHbI 1 T.M.).

OnekTpoHHOe u3aenue, paboTalollee Noa HaA30pPOM - U3fenue, BbIMOHSALEE CBOM (OYHKLUW TOMbKO
B NMPUCYTCTBUWN YENoBeKa.

MpunoxeHue 2

3HayeHus Temnepartyp T_Kp ANA roproyvmMx M3oNALUOHHbIX MaTtepuasnos,
Mcnonb3yeMbiX B pacyeTe BEPOATHOCTHbLIX NOKa3aTeriel NoxapHou onacHoCTH

nm3genun

MaTepmnain Temneparypa, - C
T'eTMHAaKC 228
TexCcTONIUT 286
[TOIM3TUIIEH BECOKOTO IaBJIEHUS 272
[IonmmMaTMIIeH HUM3KOI'O IOaBJIEHUS 245
[TONMMBMHMUIIXJIOPUT, 312
[TonmmnponmieH 260
[TommMe TUIIME TaKPUIIaT 170
MonmviamMun (KampoH) 170
[NonmmxapboHaT 418
deHOmacT 497

IlpuMmeuanme - B xadecTBe T kp npmHATO 0,8 TemnepaTypel BOCHIJaMEHEHUA




M3OJIALIMOHHOT'O MaTepuarla.

MpunoxeHune 3
(ob6s3aTenbHoOE)

Tabnuua 3.1

3HauyeHue pyHKLMMN HOpManbHOro pacnpegeneHus



P (Q , O ) mpm ramma 0,8
- " u B
(h, h)
0,00 0,01 0,02 0,03 0,04 0,05 0,06 0,07 0,08 0,09

0,0 0,500 0,504 0,508 0,512 0,516 0,520 0,524 0,528 0,532 0,536
0,1 0,540 0,544 0,548 0,552 0,556 0,560 0,564 0,567 0,571 0,575
0,2 0,579 0,583 0,587 0,591 0,595 0,599 0,603 0,606 0,610 0,614
0,3 0,618 0,622 0,626 0,629 0,633 0,637 0,641 0,644 0,648 0,652
0,4 0,655 0,659 0,663 0,666 0,670 0,674 0,677 0,681 0,684 0,688
0,5 0,691 0,695 0,698 0,702 0,705 0,709 0,712 0,716 0,719 0,722
0,6 0,726 0,729 0,732 0,736 0,739 0,742 0,745 0,749 0,752 0,755
0,7 0,758 0,761 0,764 0,767 0,770 0,773 0,776 0,779 0,782 0,785
0,8 0,788 0,791 0,794 0,797 0,800 0,802 0,805 0,808 0,811 0,813
0,9 0,816 0,819 0,821 0,824 0,826 0,829 0,831 0,834 0,836 0,839
1,0 0,841 0,844 0,846 0,848 0,851 0,853 0,855 0,858 0,860 0,862
1,1 0,864 0,867 0,869 0,871 0,873 0,875 0,877 0,879 0,881 0,883
1,2 0,885 0,887 0,889 0,891 0,893 0,894 0,896 0,898 0,900 0,9015
1,3 0,9032 0,9049 0,9066 0,9082 0,9099 0,9115 0,9131 0,9147 0,9162 0,9177
1,4 0,9192 0,9207 0,9222 0,9236 0,9251 0,9265 0,9279 0,9292 0,9306 0,9319
1,5 0,9332 0,9345 0,9357 0,9370 0,9382 0,9394 0,9406 0,9418 0,9429 0,9441
1,6 0,9452 0,9463 0,9474 0,9484 0,9495 0,9505 0,9515 0,9525 0,9535 0,9545
1,7 0,9554 0,9564 0,9573 0,9582 0,9591 0,9599 0,9608 0,9616 0,9625 0,9633
1,8 0,9641 0,9649 0,9656 0,9664 0,9671 0,9678 0,9686 0,9693 0,9699 0,9767
1,9 0,9713 0,9719 0,9726 0,9732 0,9738 0,9744 0,9750 0,9756 0,9761 0,9767
2,0 0,9772 0,9778 0,9783 0,9783 0,9793 0,9798 0,9803 0,9808 0,9812 0,9817
2,1 0,9821 0,9826 0,9830 0,9834 0,9838 0,9842 0,9846 0,9850 0,9854 0,9857
2,0 0,9772 0,9778 0,9783 0,9783 0,9793 0,9798 0,9803 0,9808 0,9812 0,9817
2,1 0,9821 0,9826 0,9830 0,9834 0,9838 0,9842 0,9846 0,9850 0,9854 0,9857
2,2 0,9861 0,9864 0,9868 0,9871 0,9875 0,9878 0,9881 0,9884 0,9887 0,9890
2,3 0,9893 0,9896 0,9898 0,99010 0,99036 0,99061 0,99086 0,99111 0,99134 0,99158




2,4 0,99180 0,99202 0,99224 0,99245 0,99266 0,99286 0,99305 0,99324 0,99343 0,99361
2,5 0,99379 0,99396 0,99413 0,99430 0,99446 0,99461 0,99477 0,99492 0,99506 0,99520
3,0 0,99856 0,99869 0,99874 0,99878 0,99882 0,99886 0,99889 0,99893 0,99896 0,99900
3,5 0,999767 0,999776 0,999784 0,999792 0,999800 0,999807 0,999815 0,999822| 0,999828 0,999835
4,0 0,9999683 0,9999867| 0,99999459 0,99999789 0,999999207 0,9999793| 0,99999146 0,9999966(0,9999987|0,999999521




Tabnuua 3.2

HOBepMTeanble rpaHyubl Ans napameTtpa Z

h | h = Zramma/xBampaTHeM KOpeHb N npm ramma = 0,8

I 1

| 2 | 3 4 5 6 7

8 9 | 10

| | | | | |

I I | I | | I I I I
I I ]

|o,50 | 1,264 | 1,307 | 0,912 | 0,914 | 0,916 | 0,917

0,917 | 0,783 | 0,783 |

| | | | | | | |

I I | I | I | I I I I
! ! |

|o,80 | 1,559 | 1,605 | 1,230 1,230 1,229 1,229

1,228 | 1,101 | 1,099 |

| | | | | | | |

[ I | I | I | I I I I
I I 1

|1,00 | 1,763 | 1,811 | 1,451 | 1,447 1,444 1,442

1,439 | 1,317 | 1,314 |

| | | | | | | |

[ I | I | I | I I I I
I I 1

|1,10 | 1,868 | 1,916 | 1,563 | 1,558 | 1,553 | 1,549

1,546 | 1,425 | 1,422 |

| ] ] ] ] ] ] ]

! ! | ! | ! | ! ! ! !
I I 1

|1,20 | 1,974 | 2,022 | 1,676 | 1,669 | 1,663 | 1,658

1,654 | 1,536 | 1,532 |

| | | | | | | |

| I | I | I | I I I I
I I 1

1,30 | 2,081 | 2,129 | 2,790 | 1,781 | 1,773 | 1,767

1,762 | 1,647 | 1,641 |

| | | | | | | |

I I | I | I | I I I I
I I ]

1,40 | 2,189 | 2,237 | 1,906 | 1,894 | 1,885 | 1,877

1,871 | 1,758 | 1,752 |

| | | | | | | |

I I | I | I | I I I I
! ! |

1,50 | 2,299 | 2,346 | 2,022 2,008 1,997 1,988

1,981 | 1,870 | 1,863 |

| | | | | | | |

[ I | I | I | I I I I
I I 1

1,60 | 2,410 | 2,456 | 2,138 | 2,122 2,109 | 2,099

2,091 | 1,982 | 1,974 |

| | | | | | | |

[ I | I | I | I I I I
I I 1

|1,70 | 2,522 | 2,567 | 2,256 | 2,237 | 2,222 | 2,211

2,202 | 2,095 | 2,086 |
| ]




|1,80
2,313
|

2,679
| 2,198

2,373

2,352

2,336

2,323

|1,90
2,424
|

!
2,792
| 2,311

1
2,492

2,469

2,450

2,436

|2, 00
2,536
|

|
2,906
| 2,423

|
2,611

2,585

2,565

2,549

|2,50
3,102
|

I
3,483
| 2,991

1
3,211

3,173

3,144

3,120

|3,00
3,673
|

I
4,074
| 3,563

1
3,817

3,768

3,729

3,698

|4, 00
4,829
|

I
5,283
| 4,714

1
5,041

4,969

4,912

4,866

|5,00
5,995
|

I
6,515
| 5,872

]
6,271

6,178

6,104

6,044

|10,0
11,874
|

!
12,773
| 11,699

|
12,420

12,255

12,098

11,975

|0,50
1,145
|

I
1,759
| 0,939

|
1,149

1,148

1,147

1,146

|0, 80
1,468
|

I
2,079
| 1,268

1
1,496

1,485

1,477

1,472

| 1,00
1,690
|

I
2,304
| 1,495

1
1,741

1,721

1,707

1,697

|1,10
1,804
|

I
2,420
| 1,611

1
1,867

1,841

1,825

1,812

|1,20
1,918
|

I
2,538
| 1,727

]
1,994

1,964

1,943

1,929

|1,30
2,033
|

!
2,659
| 1,845

1
2,123

2,088

2,064

2,046

|1,40
2,150
|

I
2,781
| 1,963

|
2,254

2,213

2,185

2,165




|1,50 | 2,96 | 2,905 | 2,386 | 2,339 | 2,308 | 2,285 |
2,268 | 2,097 | 2,082 |
| |

! |
|1,60 | 3,10 | 3,031 | 2,519 | 2,467 | 2,431 | 2,406

2,386 | 2,219 | 2,202 |

| | | | | | | |

! I | I | I | I I I I
| I 1

|1,70 | 3,24 | 3,158 | 2,653 | 2,595 | 2,556 | 2,527

2,505 | 2,341 | 2,322 |

| | | | | | | |

[ I | I | I | I I I I
I I 1

|1,80 | 3,38 | 3,287 | 2,788 | 2,724 | 2,681 | 2,650

2,625 2,464 2,443

I, I| ' I| ' I| | | | |

I I | I | I | I I I I
I I 1

|1,90 | 3,53 | 3,418 | 2,923 | 2,855 | 2,807 | 2,773

2,746 2,587 2,565

| I| I| I| | | | |

I I | I | I | I I I I
I I 1

|2,00 | 3,67 | 3,558 | 3,060 2,985 2,934 2,897

2,868 | 2,710 | 2,687 |

| | | | | | | |

[ I | I | I | I I I I
| I ]

|2,50 | 4,42 | 4,225 | 3,750 | 3,648 | 3,577 | 3,524 |

3,483 3,334 3,302

| II II II | | | |

[ | | | | | | | | | |
| ! |

|3,00 | 5,02 | 4,922 | 4,450 | 4,321 | 4,230 | 4,162 |

4,108 | 3,965 | 3,925 |

| | | | | | | |

! I | I | I | I I I I
| I 1

|4,00 | 6,78 | 6,355 | 5,865 | 5,683 | 5,553 | 5,455

5,378 | 5,236 | 5,180 |

| | | | | | | |

[ I | I | I | I I I I
I I 1

|5,00 | 8,38 | 7,819 | 7,290 | 7,057 | 6,890 | 6,763 |

6,663 | 6,517 | 6,445 |

| | | | | | | |

I I | I | I | I I I I
I I 1

|10,00| 16,53 | 15,293 | 14,426 | 13,990 | 13,627 | 13,368

13,166 12,994 12,850

| I| | | I| | | | |

! | | I

| IpuMewanme - JVICXOOHEIMM OaHHEMM TaOJaMLB CJyXaT bejauumuel N, h, ramma, rme h = (X -

a)/s

MpunoxeHwue 4
HopmaTuBHbIe cCbIfIKK

B HacToAwmnx HOpMaX UCMNOJIb30BaHbl CCbIJTIKN Ha creaywwne CtaHaapTbl:

T'OCT 27570.0-87 BezomnacHocCThb OBIT OBEIX u AHAJIOTUUHEIX
DIIEKTPUYECKMX NPpuOOopoB. OOmMe TpeOOoBaHMA U
METOIE WMCIIBITaHUM .

T'OCT 27418-87 AnnapaTypa PaIMoOBIIEeKTPOHHAS OBITOBAS .
TepMUHEL ¥ ONpelesieHN s .



I'OCT
I'OCT
I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

T'OCT

I'OCT

I'OCT

20406-75
12.1.004-91 CCBT
12.1.033-81 CCBT

20.57.406-81

27473-87

27483-87

15088-83

27484-87

28913-91

10345.1-78

10345.2-78

27924-88

12.2.006-87

P 50377-92

[InaTe nedaTHHe. TepMMHH M ONpenejieHUHd.
[ToxapHada ©Oes30HnacHOCTb. OOmue TpeOOBaHMA.

[ToxapHada 06e30IacHOCTE . TepMUHE U
onpenesieHNS .

KoMmnsiekcHasa CUCTeMa KOHTPOJIA KadecTBa.
Vzpgenusa SJIEKTPOHHOM  TEXHMKM, KBAHTOBOUI
DIIEKTPOHUKM M DBJIEKTPOTEeXHMUEeCKMe. MeTonu
VICIIEITAHUM .

MaTepnais BIIEKTPOMBOJIALMOHHEE TBEpObe.
MeTon onpenesieHMs CPaBHUTEJILHOTO U

KOHTPOJIBHOTO MHIEKCOB TPEKMHITOCTOMKOCTM BO
BJIQXHOM cCpeIe.

VlcnelTaHmAa Ha [IOXapOOIIaCHOCTD . MeToms!
VCHBITaHUM . VICIIEITAHMS HATPEeTOM INPOBOJIOKOM.
[lnmacTMaccel. MeTon omnpenesieHMsA TeMIepaTypE
pasMArdeHusa TepMOIlJIaCTOB IO Buka.
VcnelTaHuAa Ha [IOXapPOONaCHOCTE . MeTonel
VICOEITAHMM . VICHOBEITAHUSA TOPEJIKOM C MI'OJIbYaTHEM
IIJIaMeHEM.

MaTepnaJsisl BIIEKTPOMBOJIALMOHHEE TBEpPOLE .
MeTonmbl MCHBITAHMM II0 OLEHKE BOCIPUMMUUBOCTU
K BaXuUIaHMIO I[IOH BO3OeMCTBUEM TEIlJIOBEIX
VMCTOUHUKORB .

MaTepnaJsiel BIIEKTPOMU3OJIALMOHHEE TBEepILE .

MeTon omnpenejieHUs CTOMKOCTM K IeMCTBUIO
BJIEKTPUUECKOM IOyT'M Majlor'o Toka BBCOKOI'O
HaNpPSIXEHUS .

MaTepuais BIIEKTPOMUBOJIALUMOHHEE TBEepOLe.
MeTon omnpenejieHMs CTOMKOCTM K OEMCTBUIO
DIIEKTPUUECKOM oyTu IIOCTOAHHOTO TOKa
HM3KOT'O HAIPSXeHUS.

JicnEITaHUA Ha IIOXapOOIIaCHOCTh . MeTonsl

VICOIEITaHMM . VICHOBITAHMA Ha I[JIOXOM KOHTAKT NIpu
IIOMOWM HaKaJIbHEIX BSJIEMEHTOB.

BesonacHOCTb anmnapaTypsl BJIEKTPOHHOM
ceTeBOM M CXOIHBIX c HeMr YCTPOMCTB,
npenHa3HayeHHBIX osis OBITOBOTO U
aHAJIOTMYHOTO Obwero IPVMMEHEHUS . Obume

TpeOOBaAHUSA M METONE MCIIBITAHUM .
BezonacHocTe OOOpPyHmOBaHMA MHOOPMALMOHHOMN
TEXHOJIOTHUM, BKJIOUA L BIIeKTPUUIecKoe



	Нормы пожарной безопасности НПБ 247-97 "Электронные изделия.
Требования пожарной безопасности. Методы испытаний" (введены в действие приказом ГУГПС МВД РФ от 25 ноября 1997 г. N 73)
	Electronical products. Requirements fire safety. Test methods
	1. Область применения
	2. Требования пожарной безопасности
	Допустимые значения мощности для типовых комплектующих элементов в аварийном режиме работы
	3. Порядок проведения испытаний
	Контролируемые показатели пожарной опасности электронных изделий
	4. Методы испытаний
	5. Расчетно-экспетиментальный метод определения вероятности возникновения пожара в электронных изделиях
	Значения вероятности воспламенения Q_вi
	Термины и определения
	Значения температур Т_кр для горючих изоляционных материалов, используемых в расчете вероятностных показателей пожарной опасности изделий
	Значение функции нормального распределения
	Доверительные границы для параметра Z
	Нормативные ссылки

