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Chemical Plant 12 4 1 1 1 1 1 1 22

Oil Refinery 12 3 1 1 1 1 19

Discrete Manufacturing Plant 9 1 10

Mine 3 2 1 1 7

Paper Mill 2 2

Power Plant 2 2

Aluminum Mill 1 1

Pipeline 1 1

Steel Mill 1 1

Grand Total 39 14 2 2 1 1 1 1 1 1 1 1 65
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Automation and Safety Forum 02, 03 June 2015 Brussels: Findings and Conclusions 
https://www.skybrary.aero/bookshelf/books/3105.pdf
Nancy Leveson, “Engineering a Safer World”; American Airlines, “Children of the Magenta”; David Mindell, “Our Robots, 
Ourselves”; Some Lessons Learned About Flight Deck Automated Systems, Kathy Abbott, PhD, FRAeS Federal Aviation 
Administration 2 June 2015, https://www.skybrary.aero/bookshelf/books/3094.pdf; Levels of Automation Advantages & 
Disadvantages, https://www.skybrary.aero/bookshelf/books/3120.pdf

https://www.skybrary.aero/bookshelf/books/3094.pdf
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ASM

Abnormal Situation Management®

Joint Research and Development Consortium

www.asmconsortium.com
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Source: Errington, DeMaere, and Wade “Supporting Key Console Operator Interactions through the Control System Interface”, 2005 AIChE meeting.
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Michael DeKort, “Autonomous Levels 4 and 5 will 
never be reached without Simulation”, June 20, 2017

Alexis C. Madrigal, “Inside Waymo's
Secret World for Training Self-Driving 

Cars”, The Atlantic, Aug 23, 2017 





Palerm, C. C., Lintereur, L., Monirabbasi, S., & Desborough, L. (2014, February). Virtual Trial Predicts Clinical Trial Outcomes-accelerating 
Development and Reducing Risk Through Model-based Design.  Poster, ATTD 2014, Vienna, Austria. 
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https://www.mathworks.com/solutions/medical-devices.html



for i=1:length(inData)

if(inData(i)>=t)

outData(i) = inData(i);

else

outData(i) = 0;

end

end

inNormalRegion = true;

for i=1:length(inData)

if(inNormalRegion && (inData(i)<t1))

inNormalRegion = false;

elseif(~inNormalRegion && (inData(i)>=t2))

inNormalRegion = true;

end

if(inNormalRegion)

outData(i) = inData(i);

else

outData(i) = 0;

end            

end

inNormalRegion = true;counter = 0;

for i=1:length(inData)

if(inNormalRegion)

if(inData(i)<t1)

counter = counter+1;

if(counter>=N1)

inNormalRegion = false;

end

else;counter = 0;end

else

if(inData(i)>=t2)

counter = counter+1;

if(counter>=N2)

inNormalRegion = true;

end

else; counter = 0; end

end     

if(inNormalRegion)

outData(i) = inData(i);

else; outData(i) = 0; end

end

+ hysteresis + debouncingsimple state machine + hysteresis
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Status Quo

Innovation

Exploration

Experimentation

Introduction of Variation

Hacking

Ethnography

Pivoting

Accidents

Iteration

Design of Experiments

Data Mining

Modeling and Simulation

Set-based Concurrent Engineering

Lean / Agile

Statistics Chief Engineer
Concept Paper

ConOps



Status Quo New Value

Engineering Methods for
Introduction of Variation

Engineering Methods for
Elimination of Variation

Design
Freeze

explore exploit
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Kirner, Tereza G., and Alan M. Davis. "Requirements specification of real-time systems: temporal 

parameters and timing-constraints." Information and Software Technology38.12 (1996): 735-741.
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“If you’re not the 
simplest solution, 
you’re the target 
of one”
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From:  G.M. Weinberg,  An Introduction to General Systems Thinking, John Wiley & Sons, New York, 1975, p 18.
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we are here

– Losses due to interactions 
amongst components

– Components are often 
working fine / reliable

– May evolve to an unsafe 
state over time, due to 
unmanaged change



Charles Perrow, “Normal Accidents: Living with High-Risk Technologies” (1984)





Sources:

• Nemeth C, “The Safety of Medical Devices Perspective”, 
http://www.webmm.ahrq.gov/perspective.aspx?perspectiveId=104

• Nemeth C, Cook R. The infusion device as a source of resilience. In Nemeth C, Hollnagel E, Dekker F, Dekker S, eds. 
Resilience Engineering Perspectives, 2. Farnham, UK: Ashgate Publishing; 2009. ISBN: 9780754675204. Preparation and 
Restoration; vol 2. 



Source:  Role of knowledge management in project management of complex 

systems organizations, NASA JSC Conference, Arvind Gudi, March 2-3, 2006
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Fischer, Peter, Anne Sauer, Claudia Vogrincic, and Silke Weisweiler. "The ancestor effect: Thinking about our genetic 

origin enhances intellectual performance." European Journal of Social Psychology 41, no. 1 (2011): 11-16.
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https://www.goodreads.com/review/list/1114014





























































































































