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INTRODUCTION

o Risk Assessment Steps

= ldentification of hazards likely to result in disasters: What hazardous events may occur?

= Estimation of the risks of such events: What is the probability of each event?

= Evaluation of the consequences of the derived risk: What is the likely loss created by each event?
o Risk Analysis Techniques related to Safety or Reliability

Dhillon, B.S. (2013) Safety and Human Error in Engineering Systems, CRC Press.

= Fault Tree Analysis

= Failure Modes and Effect Analysis (FMEA)

= Failure Mode Effects and Criticality Analysis (FMECA)

= Hazard and Operability Analysis (HAZOP)

FAULT TREE ANALYSIS (FTA)
Event Tree, Decision Tree, and Fault Tree

O

o Safety, Reliability, Risk, and Industrial Hazards
o Components: Result, Gates (and/or), Fault Events (input/output)
o Examples; Advantages/Disadvantages

FMEA, FMECAAND HAZOP
o An Overview of FMEA and FMECA (http://www.weibull.com/basics/fmea.htm)

o Failure Modes and Effect Analysis (FMEA) % »ci-;¢ 82 s g & 15
o Failure Mode Effects and Criticality Analysis (FMECA) # »cf;¢ s i &2 B 412 4 47
i

Hazard and Operability Analysis (HAZOP) & % 2 ¥ 3 (vl 4 47
(http://158.132.155.107/posh97/private/accident-prevention/HAZOP Technigue.pdf)

RISK ANALYSIS SOFTWARE
o Statistics and Probability: Calculation, Fitting, and Visualization
o Event Tree, Value Tree, Fault Tree, and Decision Tree
o Reliability and Safety => Fault and Failure
= Fault Tree Analysis, FMEA, and FMECA
= Risk Priority Numbers (RPN) for Failures: Severity, Occurrence & Detectability
o Process and Operation => Hazard and Operability
= Process Hazards Analysis: HazOp, Job Safety Analysis, etc.
= Brainstorming, Countermeasures, and Cost Assessment


http://www.weibull.com/basics/fmea.htm
http://158.132.155.107/posh97/private/accident-prevention/HAZOP_Technique.pdf

POTENTIAL
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B Risk Priority Numbers:

B Criticality Analysis
Mode Criticality = Expected Failures x Mode Ratio of Unreliability x Probability of Loss
Item Criticality = SUM of Mode Criticalities

https://www.reliasoft.com/images/documents/xfmea_dfmea.pdf

RPN = Severity x Occurrence x Detection




