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1 O0uue moJ10KeHus

1.1 Tlotopurenu curHano uckpodeszonacHeie JIITA-310 mpenHasHaueHb! 11 OOeCTIeUeH s Uc-
KpOoOe30MacHOCTH LeTeil B3phIBO3AIMIIEHHBIX JATYUKOB C YHU(DHUIIMPOBAHHBIM BbIXOJHBIM CUTHAJIOM IO~
crosiHHOTO ToKa 0/4...20 MA, NOAKIIOYaEMBIX IO BYXIPOBOAHBIM JIMHUSIM CBSI3H U Pa3MEIIaeMbIX BO
B3PBIBOONACHON 30HE.

1.2 Tlostoputenu JIITA-310 obecrneunBarOT MUTaHKUE NATYMKA, ONPOC CUTHAJIBHBIX IIETIeH, TOBTO-
peHHe CUrHajla BO B3pbIBOOE3OMACHOH 30HE, a TAKXKE JABYHAPABJICHHYIO Nepeady CUTHAJIOB MPOTOKOJNA
HART.

1.3 Pacyer nokasareneii 6€30TKa3HOCTH MOBTOPUTENIEH CUTHAJIOB HCKpobe3onacHbx JIITA-310

npoBoauTcs Ha ocHoBanuu crannapra 'OCT P 27.013-2019 (MDK 62308:2006).

1.4. B kauecTBe MeTOIa ONPEACNICHUs BBIOPAH METO OLIEHKH MPOTHO3HPYEMBbIX TOKa3aTeNel
0€30TKa3HOCTH T10 CIIPABOYHBIM TAHHBIM.

1.4 UHTEHCUBHOCTH OTKA30B 3JIEKTPOHHBIX KOMIIOHEHTOB B35IThI U3 aKTyJIM3UPOBAHHBIX 0a3
OaHHBIX MO Haaé:xkHocTu Siemens SN 29500-2016, Telcordia Issue 4, Component Reliability Database
(CRD) Exida.

1.5 YcnoBusi BHEIIHETO BIMSHUS AJ11 MTHTEHCHBHOCTEH OTKAa30B M MOJIEIN HATIPSIKEHUs ObLTH
B3sIThI Ha ocHOoBaHuM cranaapta IEC 61709-2017.

1.4 PacyeT nokasarenei NpOBOAUTCS C yUETOM CJEAYIOIIHUX Oy IEHHIA:

a) IloBToputenu curnanos uckpodesonacusie JIITA-310 sBnsoTCS M3AEIMEeM, HOMEHKIIATYpa
COCTaBHBIX 4acTe KOTOPOTO OT MPOEKTa K MPOEKTY HE MEHSIETCS,

0) B kauecTBe OCHOBHOI (DYHKIINH MOBTOPHUTENICH CUTHATIOB UCKpoOe3onacHbIx JITTA-310 mist
pacdera mokasaTeJieil 0€30TKa3HOCTH pacCMaTPUBAETCsl pabOTOCTIOCOOHOCTh BCEX OJIOKOB
1 3JIEMEHTOB, BXoasmux B cocta JIITA-310;

B) IIpu pacuete nokasareneii 6e3oTkaznoctu JIITA-310 paccmarpuBaercss HauXy AU BapH-
aHT C TOYKU 3pEHUS HaJIe’KHOCTH C y4ETOM OJJHOBPEMEHHOTO HCIOB30BaHUA BCETO pe-
cypca QyHKIUH U3eus.

r) Pacuér nokazareneii nposogurcs nist moaupukanuu JIITA-310-200 kak nnst Hanbonee
CJIO)KHOT'O C TOYKH 3pEHUs] KOMIIOHEHTHOH 0a3bl u3aenus. [Tokasatenu 6€30TKa3HOCTH
JIITA-310-100 u JIITA-310-110 6yayT He Xy’ke YKa3aHHBIX MOKa3aTeNel, T.K JaHHbIE MO-
auuKanuy IMEIOT MEeHbIIee KOINYECTBO KOMIIOHEHTOB H CIIEOBATEILHO MEHBINY IO WH-
TEHCHUBHOCTb OTKa30B.

1.5 3a otka3 nosroputeneii curaaios JIITA-3 10 npuHuMaeTcs: OTKa3 JFOOOTO 3JIEMEHTa, KOTOPBIH
MPUBOUT K HAPY IICHUIO BBITIOJHEHUS U3ENIHsI OCHOBHOH ero Oy HKIIUH.

1.6 PacyeT mpoBOAUTCA B MPEANOI0KEHUH, YTO OTOK OTKA30B SIBJISIETCS MPOCTEUIINM, T.€. yI0-
BJIETBOPSIET Y CJIOBMSIM CTALIHOHAPHOCTH, OTCYTCTBUSI OCIEAEHCTBUSA U OPAMHAPHOCTH U HHTEHCUBHOCTD
OTKa30B KOMIIOHEHTOB SIBJISIETCS TOCTOSTHHOM BEJTNYMHOM.

B sToM ciiydae Hapa®oTka 10 OTKa3a MOAUUHSAETCS SKCIIOHEHIIMAIBHOMY PacIpeeseHHIO U, Clie-
JNOBATEJIBHO!
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R(t)=exp(—At),

f(t)=Nrexp(—rr),

Mt)=1,

MTTF = }L

%

rae:

MTTF — cpennsist HapaOOTKa A0 OTKa3a.

JIJ1s1 BOCCTaHABIMBAEMBIX U3AENHUIT CpEeAHEe BPEMsI MEXKIY OTKa3aMH:
MTBF = MTTF + MTTR

rne MTTR cpenHee Bpemsi peMOHTa/BOCCTAHOBJIEHUS (8 4acos).

A - 3HAUEHHE UHTEHCHBHOCTU OTKa30B U3aCuns.
3HauyeHHe UHTEHCUBHOCTH OTKAa30B MOXKHO NpeaACTaBUTb KakK Cy MMY WHTEHCHUBHOCTEN OTKa30B

BCE€X KOMIIOHCHTOB, BXOAAIIHUX B COCTaB U3ACIINA.
A = § A
rac:

Ai — 3HaUE€HHE MHTEHCUBHOCTH OTKA30B i-TO 3JIEMEHTA, BXOISIIETO B COCTaB MOBTOPUTENEH
curHanoB uckpodeszonacHeix JIITA-310, 1 3amefiCTBOBAHHOTO B BBIMOJHEHHN OCHOBHOMW (pYHKLNY,
N — m[monHOE 4YHMCIO 3JEMEHTOB MOBTOpHUTENeH CHrHanoB uckpobesomacHbix JIITA-310,

3a/1eiCTBOBAHHBIX B BBIMIOJIHEHUH OCHOBHOH (DYHKIIHH.
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2 Pacuer nmokazaresieii 0€30TKa3HOCTH
21 3Ha‘{eHH$[ HHTGHCHBHOCTGP'I OTKA30B OTACIABHBIX 3JICMCHTOB BXOOAILIINX B HOBTOpI/ITeJ'II/I CUr-

HasoB uckpoOesonacHere JIITA-310, a Tak:ke cyMMapHasi MHTEHCUBHOCTb OTKAa30B MPUBEIEHBI B Ta0JIH-

me 1.
Tabauna 1
HanmvenoBanmne Komuectso | O6o3navenne }.3JemMenTa | L*K0JI-BO
Kounencarop uum 0805 0,1 | 30 Cl1, C11,C12,C13,C14, C15, C22, C23, C26, 1,9E-09 5,70E-08
Mk® 50B X7R C27, C32, C33,C40, C42, C44, C4d6, C48, C49,
(€52, C53, C60, C63, C65,C67, C69, C71, C72,
C75,C76, C83
Kounencarop uum 1210 4,7 | 13 C2, C3, C6, C20, C21, C24, C25,C30, C31, 1,9E-09 2,47E-08
Mk® 50B X7R (€38, C50, C61,C73
Kounencarop uum 0805 220 | 6 C4, C5,C54,C55,C77, C78 1,9E-09 1,14E-08
nd 50B X7R
Kounencarop uum 0805 2 C7,C8 1,9E-09 3,80E-09
2200 n® 50B X7R
KonaeHcarop TaHTaIOBBIN 2 C9, C10 3.7E-09 7,40E-09
D 10 mx® 50B
Kounencarop uum 0805 36 2 Cl16, C17 3,1E-09 6,20E-09
n® 100B NP0
Kounencarop uum 2220 180 | 2 C18,C19 3,1E-09 6,20E-09
nd 500B NPO
KonaeHcarop 371€KTpOuT. 2 C34, C35 3,7E-09 7,40E-09
ELV-C 47 Mx® 25B Dnek-
TPOJIUT
Kounencarop uum 0805 0,01 | 6 C36, C37, C41,C51, Co4, C74 1,9E-09 1,14E-08
Mk® 50B X7R
Kounencarop uum 0805 100 | 2 C39, C62 3,1E-09 6,20E-09
nd 50B NP0
Kounencarop uun 1206 2 C43, C66 1,9E-09 3,80E-09
0,022 Mmx® 50B X7R
Kounencarop uum 0805 2 C45, C68 3,1E-09 6,20E-09
1000 n® 50B NPQ
Kounencarop uum 0805 2 C47,C70 3,1E-09 6,20E-09
4700 n® 50B NPO
Kounencarop uum 2220 390 | 4 C56, C57, C79, C80 3,1E-09 1,24E-08
nd 1500B NP0
Kounencarop uum 0805 0,47 | 2 C58, C81 3,7E-09 7,40E-09
Mk® 50B X7R
Kounencarop uum 0805 1 2 C59,C82 3,7E-09 7,40E-09
MK® 50B X7R
Muxkpocxema SIP2802DY 2 DAI1,DA2 4,5E-08 9,00E-08
Muxkpocxema TL431BIDBZ | 4 DA3,DA4, DA7, DA10 4,9E-08 1,96E-07
Muxkpocxema LM258ADT 2 DA5, DAS 2,7E-08 5,40E-08
Muxkpocxema MIC4425BM | 2 DA6, DA9 2,7E-08 5,40E-08
Muxkpocxema CD4047BP 2 DDI1, DD2 4,5E-08 9,00E-08
IMpemoxparutens Littelfuse | 2 F1,F3 2,5E-08 5,00E-08
0242.050 0,05 A
IIpenoxpanutens Bourns 1 F2 2,5E-08 2,50E-08
MF-SM050 0.5 A
IMpenoxpanutens Littelfuse | 4 F4,F5,F6,F7 2,5E-08 1,00E-07
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0242.080 0,08 A
Wunyxrusaocts SDRO604- | 3 L1,L2,1L3 3,6E-09 1,08E-08
220YL 22 Mxl'H
HHayKTUBHOCTB 2 L4, L8 6E-09 1,20E-08
LOM21INN4R7K10L 4,7
MKl H
Wunyxrusaocts SDRO604- | 2 L5, L9 3,6E-09 7,20E-09
221KL 220 Mxl'H
Pesucrop uun 1206 0 Om 2 L6, L10 2,8E-10 5,60E-10
Wunyxrusaocts SDRO604- | 2 L7, L11 3,6E-09 7,20E-09
331KL 330 mxI'H
Moayas MT-01 2 M1, M3 6,5E-09 1,30E-08
Moayas MT-02 2 M2, M4 6,5E-09 1,30E-08
Pesucrop uun 0805 1 kOm 6 R2, R3,R46,R49, R88, R91 2,8E-10 1,68E-09
1% 100 ppm/°C
Pesucrop uun 0805 5,1 kOm | 2 R4, R6 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uun 0805 10 kOm | 10 R5,R7,R12,R13,R20, R21, R42, R43, R84, 2,8E-10 2,80E-09
1% 100 ppm/°C R85
Pesucrop uun 0805 9,1 kOm | 2 R8, R9 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uun 0805 13 kOm | 2 R10, R11 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uun 1206 3,6 kOm | 2 R14, R15 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uunm 0805 2 Om 2 R16, R17 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uun 0805 1,2 kOm | 2 R18 R19 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uun 0805 100 6 R24, R26, R62, R63, R104, R105 2,8E-10 1,68E-09
kOMm 0,1% 25 ppm/°C
Pesucrop uun 0805 20 kOm | 2 R25, R27 2,8E-10 5,60E-10
0,1% 25 ppm/°C
Pesucrop uun 0805 130 Om | 4 R28, R29, R34, R76 2,8E-10 1,12E-09
5% 100 ppm/°C
Pesucrop uun 0805 24 Om 2 R30,R72 2,8E-10 5,60E-10
5% 100 ppm/°C
Pesucrop uun 0805 27 kOm | 2 R32, R74 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uun 0805 100 Om | 4 R33, R41, R75,R83 2,8E-10 1,12E-09
1% 100 ppm/°C
Pesucrop uun 0805 43,2 2 R35,R77 2,8E-10 5,60E-10
KOwm 0,1% 25 ppm/°C
Pesucrop uun 0805 22 kOm | 2 R36, R78 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uun 0805 51 kOm | 4 R37,R39, R79, R81 2,8E-10 1,12E-09
1% 100 ppm/°C
Pesucrop uun 0805 120 2 R40, R82 2,8E-10 5,60E-10
kOwM 1% 100 ppm/°C
Pesucrop uun 0805 11 kOm | 2 R45, R87 2,8E-10 5,60E-10
1% 100 ppm/°C
Pesucrop uun 0805 47 kOm | 2 R47, R89 2,8E-10 5,60E-10
0,1% 25 ppm/°C
Pesucrop uun 0805 10 kOm | 2 R48, R90 2,8E-10 5,60E-10
0,1% 25 ppm/°C
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Pesucrop uun 0805 15 Om 2 R50, R92 2,8E-10 5,60E-10
1% 100 ppm/°C

Pesucrop uun 0805 1,6 kOm | 8 R51, R52, R53, R54, R93, R94, R95, R96 2,8E-10 2,24E-09
1% 100 ppm/°C

Pesucrop uun 0805 39 Om 4 R55, R56, R97, R98 2,8E-10 1,12E-09
1% 100 ppm/°C

Pesucrop uun 0805 150 Om | 4 R57, R58, R99, R100 2,8E-10 1,12E-09
1% 100 ppm/°C

Pesucrop uun 0805 4,3 kOm | 2 R59, R101 2,8E-10 5,60E-10
1% 100 ppm/°C

Pesucrop uun 1206 10 Om 4 R61, R69, R103, R115 2,8E-10 1,12E-09
1% 100 ppm/°C

Pesucrop uun 2512 20 Om 2 R64, R106 2,8E-10 5,60E-10
1% 100 ppm/°C

Pesucrop uun 1206 1 kOm 4 R65, R66, R109, R112 2,8E-10 1,12E-09
1% 100 ppm/°C

Pesucrop uun 2512 75 Om 8 R67, R68, R70,R71, R113, R114, R116, R117 | 2,8E-10 2,24E-09
1% 100 ppm/°C

Tpauchopmarop TPH- 2 T1, T2 6,5E-09 1,30E-08
ER9.5-N87-01

Crabumurpon DL4731A 4,3 | 2 VD1, VD3 4 4E-09 8,80E-09
B 5%

Juon SM4007 1 VD2 2,2E-09 2,20E-09
Juon 114148 6 VD4, VD5, VD17, VD18, VD32, VD33 2,2E-09 1,32E-08
Juon RS1JFA 2 VD6, VD7 2,2E-09 4,40E-09
Juon MBRA160T3G 2 VD8, VD9 2,2E-09 4,40E-09
Juon GL34J 4 VD10, VD11, VD14, VD29 2,2E-09 8,80E-09
Crabumurpon BZV55B16 4 VD12, VD13, VD15, VD30 4 4E-09 1,76E-08
16 B 2%

Ceeroauon LTST- 2 VD16, VD31 1,15E-08 2,30E-08
108TGKT

Crabumurpon BZV55B20 2 VD19, VD34 4 4E-09 8,80E-09
20 B 2%

Crabumurpon Z3SMC12 12 VD20, VD21, VD23, VD24, VD26, VD27, 4,4E-09 5,28E-08
(SZ3C12) 12B 5% VD33, VD36, VD38, VD39, VD41, VD42

Crabumurpon Z3SMC16 6 VD22, VD25, VD28, VD37, VD40, VD43 4 4E-09 2,64E-08
(SZ3C16) 16 B 5%

Onrpon TLP291GRH 6 VDAL, VDA2, VDA3, VDA4, VDAS, VDA6 4,15E-08 2.49E-07
Tupucrop S6X8BBS VSI1, VS2, VS3, VS4 3,44E-08 1,38E-07
Tpauszuctop IRLML0O100 VTI1, VT2, VT6, VT7, VT19, VT20 1,1E-08 6,60E-08
Tpausucrop BC847 2 VT3, VT16 6,7E-09 1,34E-08
Tpansuctop IRFR9024 4 VT4, VT15, VT17, VT28 1,1E-08 4,40E-08
Tpansucrop IRFR024 VTS5, VT18 1,1E-08 2,20E-08
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Tpamsucrop ZVN3306F 12 VT8, VT9, VT10, VT11, VT12, VT13, VT21, 1,1E-08 1,32E-07
VT22, VT23, VT24, VT25, VT26

Tpausucrop BC857 2 VT14, VT27 6,7E-09 1,34E-08
Konoaka xiemMHas 2 XP1, XP2 1,65E-09 3,30E-09
MEO9L-500-02P blue, ne-
BAA, CHHSIS
Konoaka xiemMHas 3 XP4, XP5, XP6 1,65E-09 4,95E-09
MEO9R-500-02P gray, mpa-
Baf, cepast
Pazbsem PLD-12R 12 xoHT. 1 XP7 1,65E-09 1,65E-09
(DS1022-2x6R 1Hm 1)
Imara meuarsag TBUS-ITI- | 1 XP8 1,65E-09 1,65E-09
01
Cymma 1,809E-06

CymMapHast ”THTEHCUBHOCTb OTKa30B TIOBTOPUTENEH CUrHAIOB HcKpobe3onacHbix JITTA-310
A=1,809-10°/ vac.
Cpennsist HapaboOTKa 10 OTKa3a:
MTTF = 552 862 vacos (63 rona).

CpenHee BpeMst MEIKIY OTKa3aMH
MTBF = 552 870 gacos.

3 UnTepnperanus pe3yJbTaTOB U BbIBO/bL

3.1 PaccunTanbl mokaszatenu O€30TKa3HOCTH MOBTOPHUTENEH CUTHAIOB UCKpoOe3omnacHbIx JITTA-
310.

3.2 Ilo pesynbratam pacuétros MTTF u MTBF cocrasumno 552 862 u 552 870 yacos cOOTBET-
CTBEHHO.

3.3 IlonyueHHbIE pe3ybTaThl 03HAYAOT, YTO OJMH MOBTOPHUTENb CUTHAJIOB HCKPOOE30MacHbBIX
JIITA-310 otkaseiBaeT B cpenHeM Kaxable 552 862 yacos. [Ipu onHoBpemenHol skcrutyaTanuu 1000 mo-
BTOPUTEJIEH CUTHAJIOB B CPEIHEM Kaxable 553 yaca OTKa3blBAET OJUH U3 HUX.

Pacuér cocTaBHI: /f//
l\///» ,J'

3kcnept, 3yopes E.O. «17» anpens 2023 r.

noafucy
Y
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Mpnao:kenne 1 — Ceprudurar cnenuamncra

Certificate / Certificat
Zertifikat / 2:

FSE .

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)

exidacomLLC
www. exida.com

Uptham YA

Dr Wilham M. Goble, CFSE, exidaCSP
FPrincipal Partner, Instructor

exida.com LLC
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