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A Case Study of SIL Analysis for Single Station
Controller in Nuclear Power Plant Based on IEC 61508

Gun Myung Kim'
Woojin, Inc.

Purpose: It is not easy to suggest a quantitative data related to safety analysis. The objective of
this paper is to propose a method of Safety Integrity Level (SIL) analysis and to suggest a SIL
analysis result for single station controller in nuclear power plant based on [EC 61508.

Methods: The Failure Modes and Effects Diagnostic Analysis (FMEDA) and average probability
of failure on demand (PFD) are used for SIL assessment.

Results: A SIL of single station controller is evaluated 4 by a reliability analysis results and PFD.
Conclusion: A SIL analysis method and result for single station controller based on IEC 61508
are proposed in this paper. It can applicable for a manufacturer data in safety-related system.

Keywords: Single Station Controller, FMEDA, PFD, SIL
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Table 2 Example of scoring programmable electrons(IEC 61508)
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Logic subsystem

Item

XLS YLS
Separation/Segregation
Are all signal cables for the channels routed separately at all positions? ‘ 1.5 ‘ 1.5
Diversity/Redundancy
Do the ghannels employ different electrical technologies for example, one electronic or programmable 70 i
electronic and the other relay?
Complexity/Design/Application/Maturity/Experience
Does cross—conr}ection.betwe‘en channe!s preclude th0.5e exchange of any information other than 0.5 0.5
that used for diagnostic testing or voting purposes?
Assessment/Analysis and Feedback of data
Have the results of the failure modes and effects analysis or fault-tree analysis been examined to
establish sources of common cause failure and have predetermined sources of common cause failure - 3.0
been eliminated by design?
Procedures/Human interface
Is there a written systf.:m of work to ensure th{it all gomponent failqreg (or degraglations) are dete;cted, i L5
the root causes established and other similar items inspected for similar potential causes of failure?
Competence/Training/Safety culture
Have designers been t.rained (with training documentation) to understand the causes and consequences 20 30
of common cause failures?
Environmental control
Is personnel access limited (for example locked cabinets, inaccessible position)? ‘ 0.5 ‘ 2.5
Environmental testing
Has the system been tested for immunity to all relevant environmental influences (for example EMC,
temperature, vibration, shock, humidity) to an appropriate level as specified in recognized standards? 10.0 10.0
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Table 5 Safety Integrity Level

. Demand Mode of Operation
Safety Integrity - ; .
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