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<Abstract>

The IEC 61508 standard was established to specify the functional safety of E/E/PE safety-related systems. Safety life cycle to provide
the framework and direction for the application of IEC 61508 is included in this standard. In this paper, we describe overviews, objects,
scopes, requirements and activities of each phase in safety life cycle. In addition, we introduce safety integrity level(SIL) which is used
for verifying the safety integrity requirements of E/E/PE system and perform a case study to estimate hardware SIL by FMEDA. The
SIL is evaluated by two criteria. One of them is the architectural constraints which restrict the maximum SIL by combination of SFF
and HFT. The other is the probability of failure which is classified into PFD and PFH based on frequency of demand and calculated

by safe or dangerous failure rates.
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FERRITE BEAD | 5975 | P™0 | o detection of gas | 013 | 0 | 0 000 | 000 | 000 | 0.3
INDUCTOR
40.25 | shorted no effect on system 0.09 0.00 | 009 | 0.00 | 0.00
FERRITE BEAD | 59.75 | opened no detection of gas 0.13 0.00 | 0.00 | 0.00 | 0.13
INDUCTOR 40.25 | shorted no effect on system 0.09 0.00 | 009 | 0.00 | 0.00
8115 | opened | ° read'”gigs;sor output | oog | 1| 1 | DMO1 | 99 | 008 | 0.00 | 0.00 | 000
CHIP RESISTOR | 1371 | high value | ™ read'”gigsszlsor U 001 | 1| 1 | Dmot| 99 | 001 | 000 | 000 | 0.00
F2
514 | shoted | read'”gigss;sor U 000 | 1| 1 | DMOL | 99 | 000 | 0.00 | 0.00 | 000
DIP SWITCH 100.00 | opened no detection of gas 2022 (0| 1 |DmM02 |99 | 000 | 0.00 | 2001 | 0.20
81.15 | opened no detection of gas 008 | 0| 1 |DM-02 |99 | 000 | 000 | 0.08 | 0.00
CHIP RESISTOR | 13.71 |high value no detection of gas 001 | 0| 1 |DM-02| 99 | 000 | 000 | 0.01 | 0.00
514 | shorted no effect on system 000 | 1] 0 0.00 | 0.00 | 0.00 | 0.00
81.15 | opened no detection of gas 008 | 0] O 0.00 | 0.00 | 0.00 | 0.08
CHIP RESISTOR | 13.71 |high value no detection of gas 001 | 0| O 0.00 | 0.00 | 0.00 | 0.01
514 | shorted no effect on system 000 | 1] 0 0.00 | 0.00 | 0.00 | 0.00
81.15 | opened no detection of gas 008 | 0] O 0.00 | 0.00 | 0.00 | 0.08
CHIP RESISTOR | 13.71 |high value no detection of gas 001 | 0| O 0.00 | 0.00 | 0.00 | 0.01
514 | shorted no effect on system 000 | 1] 0 0.00 | 0.00 | 0.00 | 0.00
81.15 | opened no detection of gas 008 | 0| 1 |DM-02 |99 | 000 | 000 | 008 | 0.00
CHIP RESISTOR - -
13.71 | high value no detection of gas 000 | 0| 1 |DM-02 |99 | 000 | 000 | 0.00 | 0.00
514 | shorted no effect on system 000 | 1] 0 0.00 | 0.00 | 0.00 | 0.00
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o IEC 615082 F919] & By %o tho] g HEo % SIL 28 Hrh= e,
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$E | SFF (%) | HFT Architectural o) 2s 20 | oo | Ddow
constraints (FIT) (FIT) (FIT) (FIT)
7he 99.40 B, N=0 SIL 2 98.87 4607.15 5194.06 5135.12 58.94
=71 '
F1 100.00 B, N=0 SIL 3 100.00 33.78 0.00 0.00 0.00
F2 98.27 B, N=0 SIL 2 98.17 6.77 116.82 114.67 214
F3 93.87 B, N=0 SIL 2 93.62 0.20 495 463 032
F4 99.06 B, N=0 SIL 3 99.00 93.84 1325.27 1311.98 13.29
F5 97.00 B, N=0 SIL 2 96.69 8.37 80.13 7747 265
F6 99.13 B, N=0 SIL 3 98.77 317 7.57 7.47 0.09
F7 99.18 B, N=0 SIL 3 99.00 26.74 122.95 121.72 123
F8 99.95 B, N=0 SIL 3 99.00 248,59 12.86 12.74 013
F9 98.91 B, N=0 SIL 2 98.89 50.05 3503.89 3465.00 38.89
F10 100.00 B, N=0 SIL 3 99.00 4135.64 19.63 19.44 0.20
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