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The Four Aspects of Quatity* 

• Quality 

• C o s t  

• Delivery 

• Service 

* As Defined by Kaoru Ishikawa 
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"Human Factors Inf[uence the 
Abi[ity to 

Satisfy the Four Aspects of Qua[ity" 



Examples of Human Factors 

• Competency ~ Experience 

• Materia[ Procurement & Traceabi( i ty 

• W o r k  I n s t r u c t i o n s / C o m m u n i c a t i o n s  

• Workmanship/Craftsmanship 

• H o n e s t y  

• P r i o r i t i e s  in P r o d u c t i o n  
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Establish Quality 
Systems Et 
Procedures 

J 
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Identify 
Technical 
Requirements 
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I How Do We Contro[ Human 
Factors in Manufacturing? / 
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Provide 
Independent 
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• Design 
!i!i!i!i!i!i!iiiii!i!i!i!i!i!ili!iii!iiiiiii~ 

• Fabricat ion Specif icat ion 

• Industry Codes & Standards 

• Fabricat ion P[annin8 E Procedures 

• Fabricat ion Drawinss 



ASME Code 
Section III, Division 3 

Storage and Transportation 
Containments 

• App[ies to Containment Boundary Onty! 

• Major Re-write 

- WA- Genera[ Requirements 

- WB - Transportat ion Containments 

- WC - Storage Containments 

• Authorized Nuclear Inspector 

• N-Stamp 
/ 
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• Quatit  . 

• QuaLity PLanning E Procedures 

• Inspection 
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• A c c e p t a n c e  Testing 

Documentat ion 
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• Proper  A t t i t u d e  

• U n d e r s t a n d  C u s t o m e r ' s  E x p e c t a t i o n s  

• M a n a g e m e n t  C o m m i t m e n t  

• D e v e l o p  Ski[is 

• Prov ide  R e s o u r c e s  

• "Team Spirit" 
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• Internal Quality Control ~ ~  
• Regulators (e.g. NRC) 
• Customer Inspectors (e.g. Designers) 

Q 

Owner's Inspectors (e.g. End-User) 
Authorized Nuclear Inspectors (e.g. ASME Code) 
EPRI Guidelines 

if ! 



EPR! Guidance Document 

The scope of this guidance document 
covers items important to safety in dry 
spent fue[ storage and transportation 
systems with an emphasis on the 
incorporation of [icensing/design into 
fabrication, examination and testing 
requirements. 

J 



EPRI Guidance Document 

• P l a n n i n g  

• F a b r i c a t i o n  

• E x a m i n a t i o n  

• T e s t i n g  

• Ove rs igh t  Program 



BIG "3" 

• Technica[ 

• Documentat ion 

• People 



"Success Factors" 

• Clear Understanding of Customer 
Expectations 

• Definit ion of Critica[ Characteristics 

• Manufacturabi[ i ty Review of Design 

• Proper Materia[ Selection E Procurement 

• Critical or Specia[ Processes 
~-'..,~. ~.:, 

Documentation Review 

• People/Experience 



Summary 

"The measure of success in manufacturing spent fuel 
transportation i~ a function of having the right 
peop/~ and culture who can meet the expectations 
of the designer, customer, regulatory community, 
andthe public" 



Discussion 


