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 Management Commitment 
 

 Quality Culture 
 

 Independent Quality Organization 
 

 Communication 
 

 Qualified/Educated Personnel 
 

 Well-Defined  Roles, Processes and Tools Including: 
  Use of Technical Standards, Capture/Use of Lessons Learned, 
  Audits and Reviews, Stop Work Authority 
 

 Sufficient Resources 
(Kiessling, Shivers, and Tippet, 2004) 
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Juran: 
 customer satisfaction, or simply "fitness for use" (p 20) 
Ishikawa: 
 the practice of developing, designing, producing, and servicing 

a quality product that is most economical, useful, and 
satisfactory to the customer (p 64) 

Crosby: 
 conformance to requirements (p 21) 
Deming: 
 a predictable degree of uniformity and dependability that is 

suited to the market at low cost. In other words, quality is 
meeting customer needs and wants (p 61) 
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ASQ, 2001 



• Babylonian, Egyptian, Greek, Roman weights and 
measures for trade (or, per Ken Crane/MSFC, 
Genesis 1 v 3-4) 

• Trades and craft guilds standards (experts) 
• Mass production and machinery (low level training) 
• Supervisor quality monitors 
• Inspectors  (ala quality control) 
• Deming: Plan-Do-Check Action Cycle 
• Juran, Feigenbaum, Ishikawa: TQM 

• Quality assurance 
• designed in, not inspected in 

(James Reason, pp 46/7) 
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Support management risk decisions relative to system failures 
and hazards  
 
Avoid “fly-fail-fix-fly” and “pilot error” mentalities 
 
Manage quality in the same manner as any other design or 
operational parameter 
 
Prevent failures and accidents, not react to them 
 
Consider impacts to:  workers, the public, product quality, 
productivity, environment, facilities and equipment 
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Shivers, 2005 



Quality is the responsibility of all technical and management 
personnel on a project team 
 
Chief engineers, systems engineers, design engineers, project 
managers all must include “Quality Thinking” as a minimum in 
their work and understand what Quality is and does 
 
Quality practitioners generally come from the risk management 
and assurance organizations, but must be planned for and 
included in the team activities 
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Shivers, 2005 



Quality considerations must be included in the up front 
conceptualization so that pertinent information can be used in 
trade studies and requirements development 
Quality is applied throughout the life cycle with appropriate tools 
and analyses brought to bear as warranted 
 The quality process can be applied at any point in the system life cycle, 

but the greatest advantages are achieved when it is used early in the 
acquisition life cycle 

 The quality process is normally repeated as the system evolves or 
changes and as problem areas are identified (Air Force Safety Agency, 2000, p 
14) 

 
Decisions made under cost and schedule pressure can lead to 
hazards (Stroup and Naylor, 2001) 

7 



Proposal Support 
Requirements Definition 
Design Assessment 
Assessment of Risk 
Verification of Hazard Controls 
Quality Support during Integration and Testing Activities 
Track Closure of Verification Items 
Certification 
Prelaunch Support 
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Goddard Space Flight Center, 2006 
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– Dr. Rees succeeded Dr. Von 
Braun as Director of Marshall 
Space Flight Center (March 1, 
1970 - Jan. 19, 1973 ) 

– Dr. Rees spoke to The 
World Management 
Congress in Munich in 1972 

– Dr. Rees spoke words that 
are as true today as they 
were then 

http://en.wikipedia.org/wiki/Image:Eberhard_Rees.jpg
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     “The program management permits faulty 
components to enter the system – due to 
lack of quality control and testing – the 
components would only be detected in 
overall checkouts.  And finally, 
unrealistically short time schedules 
endanger the quality of the product and 
cost control, whereas long, drawn-out 
time plans increase total project cost.” 

                                                                     Dr. Eberhard Rees 
 

The Trade: 
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Safe Exploration is Still the Goal 



STS-47, Spacelab J 

STS-117 Launch 



The contractor followed acceptable drawing room practice as to 
procedure and discipline 
 
Design intentions were carried through manufacturing 
 
Only mandatory changes were approved 
 
The exact configuration, known down to the most minute detail 
was delivered to the launching site 
 
Failures or unsuitable hardware or material could be traced 
down to the point of origin (Apollo management called this 
“traceability”) 

 
 “Configuration control carried out in a strict sense is very 

expensive.  It is, therefore, vital that these controls not be 
overdone and that they are wisely introduced to prime 
contractors and subcontractors.”  
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Rees 



https://www.youtube.com/watch?v=FhzyIWKvo9Q  

https://www.youtube.com/watch?v=FhzyIWKvo9Q


 SLS-PLN-216, SLSP Exploration Mission Safety 
Requirements for Secondary Payload Hardware 

 SLS-PLN-217, SLSP Exploration Mission Secondary 
Payload Safety Review Process 

 SLS-SPIE-HDBK-005, SLS Secondary Payload Users 
Guide 



 Dekker - … “drift to failure” is the greatest risk to 
today’s safe socio-technical systems. 

 “Drifting to failure” is a metaphor for the slow, 
incremental movement of systems operations toward 
(and eventually across) the boundaries of their safety 
envelope . 

 People within the system do not recognize the drift 
because of decisions made with incomplete knowledge 
in the face of competition, data scarcity, etc.  

 Similar to Vaughn’s “Normalization of Deviance.”  



 How do we know that we are drifting toward failure?  
What data or metrics exist that we can rely on to make 
sure that we avoid making the decisions or doing the 
things that take us along that path to failure?   

 Do we rely on doing the best we can and serendipity to 
get us there?   

 Serendipity might help us; we certainly should not 
base a strategy on it. 

 Is there a model for measuring this drift?  Do we need 
such a model? 
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Senge 

 Learn to view connected events as a system 
 

 Seeing wholes – the “big picture,” unintended 
consequences, cause and effect (including delay), 
long term views, etc. 
 

 Our jobs don’t exist in isolation 
 

 Deal with root causes, not symptoms 
 



Quality thinking is focused on identifying and 
controlling potential failure, while design engineering 
thinking might be more focused on successful 
operation 
 
Together, the two thought modes are complimentary 
and lead to better chance of success, which is the goal 
of each 
 
Both thought modes need to be within the realm of 
“Systems Thinking” in general to consider all impacts 
of decisions made  
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Shivers, 2005 



Quality is involved throughout entire project 
lifecycle  
Nonconformances and potential failures are 
identified, eliminated or controlled to an 
acceptable level of risk 
Implementation and inclusion of requirements 
are verified 
Verification results are documented 
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1:20 

Goddard Space Flight Center, 2006 



 Quality Engineering/Assurance: 
 Necessary components of good program and 

systems management 
 Must be applied early in the project life cycle and 

throughout the project life cycle 
 Must be implemented religiously throughout 

program execution 
 Must be continuously examined and improved 
 Necessary for mission success 
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Vigilance 

– “If eternal vigilance is the price of liberty, then 
chronic unease is the price of safety.” Professor 
James Reason (2005, p 37) 
 

– One might just as well say, “quality” 

http://www.amazon.com/gp/product/images/1840141050/ref=dp_image_0/104-3425231-5586359?ie=UTF8&n=283155&s=books
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