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1 O0ume moJI0KeHus

1.1 bapweps! JIITA-141 npenHazHaueHsI sl MUTaHUS, IPHEMa CUTHAJIOB, IPeoOPa30BAHUS CHT-
HAJIOB B o0ecredeHust HCKPOOEe30MacHOCTH 3JIEKTPUIECKHUX IIeNel epBUYHbIX MpeodpasoBareneil, ycra-
HaBJIMBAEMBIX BO B3PbIBOOINACHBIX 30HAX MOMELIEHUH U Hapy KHbBIX YCTaHOBOK

1.2 bapeepsr JIITA-141 obecnieunBaroT mpueM U NpeoOpa3oBaHUE BXOIHBIX CHTHAJIOB OT AMC-
KPETHBIX AaTYMKOB, JUCKPETHBIX JATYUKOB C MOAAEPKKON KOHTPOJIS LIeTH, a TaKXKe AUCKPETHBIX AaT4H-
KOB C BBIXOIHBIM curHasioM 1o cranaapty NAMUR (EN 60947-5-6), moak/Ir04aeMbIX 110 1By XIIPOBOAHOM
JIMHUU CBSI3U.

1.3 Pacuer nokasareneii 6e3oTkazHocTH OapbepoB uckpobdesonacHoctu JIITA-141 mpoBonuTcs Ha
ocnoBaanu ctangapta FOCT P 27.013-2019 (M3K 62308:2006).

1.4. B kauecTBe MeTOIa ONPEACIICHUs BBIOPAH METO OLIEHKH MPOTHO3HPYEMBbIX TIOKa3aTeNel
0€30TKa3HOCTH T10 CIIPABOYHBIM TAHHBIM.

1.4 UHTEHCUBHOCTH OTKA30B 3JIEKTPOHHBIX KOMIIOHEHTOB B3SThI U3 aKTyJIM3UPOBAHHBIX 0a3
naHHBIX MO Hané:xkHocTu Siemens SN 29500-2016, Telcordia Issue 4, Component Reliability Database
(CRD) Exida.

1.5 YcnoBust BHEITHETO BJIMSIHHS 1J1S1 HHTEHCUBHOCTEH OTKAa30B U MOAENH HAINPSDKEHUs ObLTH
B3sIThI Ha ocHOoBaHuu cranaapta IEC 61709-2017.

1.4 PacyeT nokasarenei NpOBOAUTCS C yUETOM CEAYOLIUX Oy LIEHUIA:

a) bapwepsl uckpodeszonacuoctu JIITA-141 saBnistoTcs u3aerieM, HOMEHKJIATypa COCTABHBIX
4JacTel KOTOPOro OT IPOEKTA K MPOEKTY HE MEHSIETCS

6) B xauectBe ocHOBHOI (pyHKLIMHU OapbepoB uckpobdesonacHocTr JIITA-141 s pacyera mo-
Kazaresiell 6€30TKa3HOCTH PacCMaTPUBALTCS pabOTOCIOCOOHOCTh BCEX OJIOKOB U DJIEMEH-
TOB, BXomamux B cocta JIIIA-141;

B) IIpu pacuete nokasareneii 6e3oTkaznoctu JIIIA-141 paccmaTpuBaeTcst HANXy AU Bapu-
aHT C TOYKU 3pEHUs HaJIeKHOCTH C y4eTOM OJIHOBPEMEHHOTO HCIOJBb30BaHUS BCETO pe-
cypca QyHKIUH U3enus.

r) Pacuér nokasareneii nposogurcs nist moaupukanuu JIITA-141-401 xak nnst Hanbonee
CJIO)KHOT'O C TOYKH 3pEHUs] KOMIIOHEHTHOH 0a3bl u3aenus. [Tokasatenn 6€30TKa3HOCTH
JIITA-141-301 u JIITA-141-201 6ynyT He Xy’Ke YKa3aHHBIX MOKa3aTeNel, T.K JTaHHbIE MO-
au(UKanIuy IMEIOT MEHbIIIee KOJIMYECTBO KOMIIOHEHTOB H CIIEIOBATEILHO MEHBINY IO UH-
TEHCHUBHOCTb OTKAa30B.

1.5 3a otka3 6apbepa uckpobdesomacuoctu JIITA-141 npuarMaeTcst 0TKa3 JFOOOTO 3JIEMEHTa, KO-
TOPBIN MPUBOIUT K HAPY LIEHUIO BBIOJHEHHSI U3IEIUsI OCHOBHOH €ro (pyHKLINH.

1.6 PacueT npoBOAUTCSA B MPEANOI0KEHUH, YTO MOTOK OTKA30B SBJISIETCS] IPOCTEHUIINUM, T.€. Y A0-
BJIETBOPSIET YCIOBMSIM CTALIMOHAPHOCTH, OTCYTCTBUsI MOCIEAEHCTBUSA U OPAMHAPHOCTH U HHTEHCUBHOCTD
OTKa30B KOMIIOHEHTOB SIBJISIETCS TOCTOSTHHOM BETNUMHOM.

B sTOM ciiydae Hapa®oTKa 10 OTKa3a MOAUUHSETCS SKCIIOHEHIIMAIBHOMY PacpeaeIeHHIO U, Clie-
JOBAaTENIbHO:
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R(t) =exp(—At),

J () =hexp(-A1),
At)=h,

MTTF = }L

"

rae:

MTTF — cpenusist HapaOOTKa 10 OTKa3a.

JU1s1 BOCCTAaHABIMBAEMbBIX U3EIHI CPEAHEE BPeMsl MEXKIY OTKA3aMH
MTBF = MTTF + MTTR

rne MTTR — cpennee BpeMst peMOHTa/BOCCTaHOBIIEHHS (8 4acoB).

A - 3HAUEHHE UHTEHCUBHOCTU OTKA30B HU3aCIns.
3HauYeHHe UHTEHCHUBHOCTH OTKa30B MOJKHO NpEACTAaBUTH KaK CYyMMY WHTEHCHUBHOCTEN OTKa30B

BCE€X KOMIIOHCHTOB, BXOAAIIUX B COCTaB U3ACIHA:

= Y3

I_1
rue:
Ai — 3HAUYEHHWE WHTEHCHBHOCTH OTKAa30B I1-I0O 3JIEMEHTa, BXOMSILIET0O B COCTaB Oapbepa
uckpobesonacHoctu JIITA-141, 1 3a1€liCTBOBAHHOTO B BBITIOJTHEHUH OCHOBHOH ()Y HKIIHH,
N — monHOe 4ucio 3meMeHToB Oapbepa uckpodesomacHoctu JIITA-141, 3aaeiicTBOBaHHBIX B

BBITIOJTHEHUH OCHOBHOH (DYHKIUH.
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2.1 3HaueHuss THTEHCUBHOCTEH OTKA30B OTIEIbHBIX 3JIEMEHTOB BXOIAIINX B Oapbepbl HCKPOOe3-

onmacHoctH JIITA-141, a Takke cyMMapHast HHTEHCHBHOCTb OTKa30B IPUBECHbI B TaOnuue 1.

Tabnuma 1
Haunmenoranne Koanm4aectpo A amemenTa L*KROJ-BO
Juox MBR0O520 1 2,25E-09 2.,25E-09
Jwmox SM4007 2 2.,25E-09 4,50E-09
Wmny iecHBIH cTadbmmizarop LMS5009MM 1 4,50E-08 4,50E-08
DC/DC npeobpasosarens MITH-01 1 4,50E-08 4,50E-08
Huaykrusrocth SDR0604 100MK H 1 3.60E-09 3,60E-09
Koaoaka MSTBO 2.5/4-GIL 3 1,65E-09 4,95E-09
Koaoaka MSTBO 2.5/4-GIR 2 1,65E-09 3,30E-09
Konaencarop 0805 X7R 0,01mx®d 50B & 1,90E-09 5,70E-09
Konaencarop 0805 X7R 0, 1mx® 50B 6 1,90E-09 1,14E-08
Konraercarop 0805 Y5V 1ux® 50B 4 1,90E-09 7,60E-09
Konaencarop 0805 X7R 220n® 50B 5 1,90E-09 9,50E-09
Konaercarop 1206 X7R 2200n® 50B 1 1,90E-09 1,90E-09
Konaercarop 1206 Y5V 0,1mx® 50B 1 1,90E-09 1,90E-09
Konaercarop 1210 Y5V 4,7 mx® 50 B 1 1,90E-09 1,90E-09
Konzaercarop ELV-E 100mMk® 50B 1 3,70E-09 3,70E-09
Konaencarop ranranossiii B 10 Mx® 16B 1 3.70E-09 3,70E-09
Mukpocxema TL431BIDBZ 4 4,90E-08 1,96E-07
Bapucrop S05K35 8 1,00E-09 8,00E-09
OnepanunoHHbIH yeumuteas LM2901PW 4 2.70E-08 1,08E-07
Omnronapa PS2801-1P 8 4,10E-08 3,28E-07
Omropene PS7206-1A 8 6,50E-08 5,20E-07
Tpenoxpanutens Littlefuse 263 62MA 8 2.50E-08 2,00E-07
[Ipemoxparutens SDO14 140MA 1 2,50E-08 2,50E-08
[pemoxparuteas Wickmann 373 100MA 1 2,50E-08 2,50E-08
Pesucrop 0805 0,125BT 10kOM = 5 % 8 2,80E-10 2,24E-09
Pesuctop 0805 0,125BT 13kOM = 1 % 4 2,80E-10 1,12E-09
Pesucrop 0805 0,125BT 2xkOM + 1 % 8 2,80E-10 2,24E-09
Pesuctop 0805 0,125BT 2, 7xOM £+ 1 % 8 2.80E-10 2.24E-09
Pesuctop 0805 0,125BT 8060M £ 1 % 1 2.80E-10 2.80E-10
Pesuctop 0805 0,125BT 3xkOMm £ 1 % 4 2,80E-10 1,12E-09
Pesuctop 0805 0,125BT 3.,6kOM £+ 1 % 4 2.80E-10 1,12E-09
Pesuctop 0805 0,125BT 36xk0OM = 1 % 4 2.80E-10 1,12E-09
Pesucrop 0805 0,125BT 47xOM = 5 % 1 2,80E-10 2,80E-10
Pesuctop 0805 0,125BT 51kOM = 1 % 9 2.80E-10 2.,52E-09
Pesucrop 0805 0,125BT 560k0OM + 1 % 4 2,80E-10 1,12E-09
Pesucrop 0805 0,125BT 62x0OmM =+ 1 4 2,80E-10 1,12E-09
Pesuctop 0805 0,125BT 68kOM + 1 % 1 2.80E-10 2.80E-10
Pesucrop 0805 0,125BT 3kOm + 1 % 1 2.80E-10 2.80E-10
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Pesucrop 1206 0.25Bt 1kOm + 1 % 1 2,80E-10 2,80E-10
Pesucrop 1206 0.25Bt 10xOm £ 1 % 4 2,80E-10 1,12E-09
Pesucrop 1206 0.25Bt 2, 7x0Om £+ 1 % 8 2,80E-10 2,24E-09
Pesucrop 1206 0.25Bt 3kOm = 1 % 8 2,80E-10 2,24E-09
Pesucrop 1206 0.25BT1 3830M £ 0,1 % 10ppm 4 2,80E-10 1,12E-09
Pesucrop 1206 0,125BT 51kOm = 1 % 8 2,80E-10 2,24E-09
Pesucrop 1206 0.25BT 8200M £ 1 % 4 2,80E-10 1,12E-09
Pesuctop MF100 1 BT 7,50M+ 1 % 1 2,80E-10 2,80E-10
CaeroBoa 7511A62 2 1,15E-08 2,30E-08
Ceeroanoa KPB-3025SURKCGKC 4 1,15E-08 4,60E-08
Crabumutpon 1N5348B 3 4,40E-09 1,32E-08
Crabumutpon 3EZ13D 8 4,40E-09 3.52E-08
Crabumurpon BZV55B12 1 4,40E-09 4,40E-09
Tupucrop BT149B 1 3,40E-08 3.40E-08
Tpanszucrop BC847A 8 6,70E-09 5.36E-08
Cymma 1,80E-06

CymMapHast ”THTEHCUBHOCTb OTKa30B Oapbepos uckpobdesonacHoctr JIITA-141
A=1,80-10°/ gac.
Cpennsist HapaboTKa 10 OTKa3a:
MTTF = 554 625 4qacos (63 rona).

CpenHee BpeMst MEXKIy OTKa3aMU:
MTBF = 554 633 gacos.

3 UnTepnperanus pe3yJbTaTOB U BbIBO/bL

3.1 Paccuuranbl mokasaTern 0e30TKa3HOCTH OapbhepoB uckpodesomacHoctr JITTA-141.

3.2 Ilo pesynbratam pacuéros MTTF u MTBF cocrasumno 554 625 u 554 633 4yacoB cOOTBET-
CTBEHHO.

3.3 IlonyueHHbIe pe3yIbTaThl 03HAYAIOT, YTO OUH Oapbep nckpodeszonacHoct JIITA-141 oTka-
3bIBAET B CpeHeM Kaxble 554 625 vyacos. [Ipu omHoBpeMenHO# skcmutyatanuu 1000 6GapbepoB UCKPO-
3aLUTHI B CPEAHEM Kaxkable 554 yaca OTKa3bIBAET OJUH U3 HUX.

Pacuér cocTaBu: Z///
3y6pes E.O. L] «25» anpenas 2023 r.

TOANHCH

/
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pnao:kenne 1 — Ceprudurar cnennamncTa

Certificate / Certificat
Zertifikat / 323

210419

exida hereby confirms that:

Zubrev Evgenii

Has shown competency in machine functional safety
based on the exida course: FSE 211

In the field of:
Functional Safety Development

And is authorized to use the title:

exida Functional Safety Practitioner (FSP)

www.exida.com

exida.com LLC N st W

Dr. Wilham M. Goble, CFSE, exiddaCSP
Principal Partner, Instructor

exida.com LLC
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