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Coverage 

Text 
• The burning platform for change in Dependability standards 

• Technical Committee TC 56 – 13 Countries directly involved 
 

• International Electrotechnical Commission (IEC) TC56  
Dependability standards (60+ standards on RAMS) 
• The Swiss army knife for risk based decision making 

 
• ISO 55000 - Balancing cost, risk and performance 

• Role of risk based tools for asset management 
 

• Integrating an ISO Asset Management System and Dependability 
• Building a symbiotic relationship to assure Business Outcomes 

 
• Summary 

• Why bother? 
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IEC standards – Swiss Army knife of Asset Management  
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• FMEA 
• RBD 
• RCM  
• FTA 
• LCC 
• RCA 
• ILS 
• HAZOP 
• +50 

more 



IEC Dependability - A burning platform 

Text 
• “Dependability” - A new name to extend “reliability” focus and 

capture attention and knowledge (1980s) in new standards on RAMS 
 

• RAMS = Reliability, Maintainability, Supportability = Availability 
 

• Bottom up process of standards development had evolved over time 
 

• Standards while individually sound, were fragmented and 
overlapping 
 

• Standards now “not fit for purpose” at top levels 
 

• IEC TC56 was now challenged on the relevance 
 of those standards  
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Dependability standards - Previous structure 
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Not Fit for Purpose 
 
 
 
 
 
 



Lighting the fuse - TC56 Meeting Pau France 2012 
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Design Influence 

Organisational Influence 

Availability 

Reliability 

Maintainability 

Supportability 

UP DOWN 

TOTAL 
Failure 

Influence 

Ao = R/(R+M+S) 

R  = MTBF 
M = MTTR 
S   = MLDT 

Kennedy 2006 



ISO 55000 - Balancing performance, cost and risk 
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Uncertainty 

Capability of Asset Management 
System drives size and placement of 
”uncertainty”. 

Kennedy 2015 

Risk  
Appetite 

ISO 55000: 
“achieve a desired balance of 
performance, cost and risk” 
 
But what does that mean? 

 

 



ISO/IEC 31010 - Risk assessment methods 

Text 
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 Event Tree Analysis 

 Fault Tree Analysis 

 Cause and Consequence 

 Bow Tie Diagram 

 Failure Modes and Effects 
Analysis (FMEA) 

 Fault Mode, Effects and 
Criticality Analysis (FMECA) 

 Reliability Block Diagram 

 Human Reliability Analysis 

 Consequence/Likelihood 
Matrix 

 Cost Benefit Analysis 

 Multi Criteria Decision 

 Root Cause Analysis 

 Layers Of Protection Analysis 

 Hazard and Operability 

 HACCP 

 Preliminary Hazards Analysis 

 

 Category Rating 

 Common Mode Failure 

 Consequence Models 

 Delphi Technique 

 Hazard Indices 

 Monte-Carlo Simulation 
Technique 

 Paired Comparisons 

 Structured “What-if” 

 Scenario Analysis 

 Toxicological Assessment 

 Markov Analysis 

 Bayesian statistics and Nets 

 F-N Curves 

 Sneak Analysis 

 Decision Tree Analysis 

 



International consensus is a very slow boat! 

Text 
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• 2012  Pau – we need to do something but what? 
• 2013  Milwaukie then Denmark – we need to do M & S together 
• 2014  London then Prague – somethings amiss – all M&S goes on hold 
• 2015 Helsinki then Glasgow – conducted a stakeholder analysis 
• 2016 Paris then Sydney – realisation that change must happen 
• 2017 Copenhagen and Tokyo – a decision made! 
• 2018 Waterloo – a direction agreed 
• 2018 Milan – the Renaissance begins – NOW! 

 
• New Reliability standard 
• New Maintainability and maintenance standard 
• New Supportability and support standard 
• New Specifying for Dependability standard 



Tokyo 2017 - A new structure rises 

Text 
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IEC 60300-1 
Dependability 

IEC 60300-3-1 
Reliability 

IEC 60300-3-10 
Maintainability 

IEC 60300-3-14 
Supportability 

ISO/IEC 31010 
Risk Analysis 

IEC 60300-3-4 
Specifying 

Dependability 

R, M and S bookended by Risk Methods and How to Specify  

50+ Dependability (R, M and S) Tools 



Why does this matter? - A symbiotic relationship model 

Text 
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Dependability 
Management 

 
 

 
 
 
 
 
  

Asset  
Management 

 
 
 

 
 
 
 

Reliability 
Maintainability 

Performance 
Cost 

Supportability 

Assurance (risk) 

Leadership and Culture 

R,M & S activities 

System and Support  
Design Solutions 

Assures AM 
objectives 

Assures support 
objectives 

Desired 
Balance Inherent 

Capability 

But does it change our outcomes? Organisational 
Design Solution 



Does the model work – RailCorp Experiment 2004/5? 
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Kennedy/Sweeney 2006 



Summary - Asset Management and Dependability 
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We need to connect 
Assurance in technical design (Dependability) 

To 
Assurance in organisational design (Asset Management) 
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