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Delivering The Goods Requires  
Good Quality Assurance 

“ It’s  not about writing 
res earc h papers  anymore, 
you’ve got to deliver the 
goods .”  

S ecretary of E nergy  
Dr. S teven C hu 

 



Video on Delivering the Goods 




Obtaining and Using University Data 




Quality Assurance Is Crucial for the 
Success of the Nuclear Renaissance  
We are not merely doing Quality A s s uranc e jus t for the s ake of 
meeting regulatory requirements  or ens uring that work 
c ontinues  to get funded or is  even ac c epted by Indus try or NR C  
(whic h are huge reas ons  by thems elves  to produc e high quality 
produc ts  and s ervic es ) 
•We c an’t afford another 30 years  of the s ame energy s etbac ks  
Quality A s s uranc e is  c ruc ial to:  
• G aining the trus t of the A meric an and World populations  
• E ns uring the future of nuc lear energy and energy 

independenc e 
• E ns uring we have s us tainable power produc tion for c enturies  

to c ome 
• Maintaining the national s ec urity of our c ountry through 

energy independenc e 

 



QA is Doing Things Right the First Time 







Questions 
Did the man s c raping s now do things  right?   Did he 
do the right thing?  
How many of you would fly with an airline that had a:  
• 10% failure rate on parts  s afety related c omponents  
• 5% 
• 1% 
Where is  your res earc h going to end up?  
Would you live by a nuc lear fac ility with know quality 
defec ts  in the s afety s ys tems  or operated the 
s ys tems  with nonvalidated data/res earc h?  
 



Why Quality Is Necessary  
• R es earc h s hows  that for every Quality defec t, is s ue, or problem not 

found (or found and NOT  s olved) during R & D through des ign the c os t 
is  approximately 100 times  more to fix  after it has  been implemented 
(this  does  not inc lude legal c os ts ). 

• Mos t Quality problems  do not c aus e immediate problems  and 
s ometimes  take years  to s how up.  B ut the c ons equenc es  are 
s ignific ant, c os tly and s ometimes  fatal when they do!   
 A defect in a S oviet early-warning monitoring s ys tem nearly brought on 

nuclear war in 1983. T he s oftware was  s uppos ed to filter out fals e mis s ile 
detections  caus ed by S oviet s atellites  picking up s unlight reflections  off 
c loud-tops , but failed to do s o. Dis as ter was  averted when a S oviet 
commander, bas ed on what he s aid was  a '. . .funny feeling in my gut',  
dec ided the apparent mis s ile attack was  a fals e alarm.  

 In Augus t 1991 the concrete bas e s tructure for a North S ea oil platform 
imploded and s ank off the coas t of Norway, reportedly due to errors  in 
initially-us ed (R & D) des ign s oftware. T he enormous  s tructure, on hitting 
the s eabed, reportedly was  detected as  a magnitude 3.0 s eis mic  event and 
res ulted in a los s  of $700 million 

 



Why Quality Is Necessary  
 In A pril of 1999 a s oftware defec t c aus ed the failure of a $1.2 

billion U.S . military s atellite launc h, the c os tlies t unmanned 
ac c ident in the his tory of C ape C anaveral launc hes . T he failure 
was  the lates t in a s tring of launc h failures , triggering a 
c omplete military and indus try review of U.S . s pac e launc h 
programs , inc luding s oftware integration and tes ting 
proc es s es . C ongres s ional overs ight hearings  were reques ted.  

 
 A s oftware defec t was  determined to be a major c ontributor to 

the 2003 Northeas t blac kout, the wors t power s ys tem failure in 
North A meric an his tory. T he failure involved los s  of elec tric al 
power to 50 million c us tomers , forc ed s hutdown of 100 power 
plants , and ec onomic  los s es  es timated at $6 billion. T he error 
was  found and c orrec ted after examining millions  of lines  of 
c ode.  

 



Why Quality Is Necessary  
• A t leas t 34 people died due to Toyota’s  Quality 

P roblems  with their gas  pedal and braking s ys tem. 
(Quality problem bec ame a s afety problem) 

• 8.5 million vehic les  were rec alled 
• T he c os t of quality has  been es timated at  well over 2.5 

billion dollars  (this  does  not inc lude law s uits , public  
relations /advertis ing or los s  of value in s hares  – whic h 
dropped 20%) 

• R epairs  and apologies  have not s atis fied the c us tomer 
or gained their trus t that the faulty vehic les  are s afe – 
20% of c us tomers  have s witc hed to another c ar brand 

• C ongres s  has  c alled for c riminal inves tigation into 
Quality and S afety problems . 
 



Lessons From History 
Quote from G A O R eport:   A udits  at Yuc c a Mountain identified 
quality as s uranc e problems  in three areas :  
1. data s ourc es   
2. validation of s c ientific  models   
3. s oftware development  
 
• DOE  c ould not ens ure that all the data needed to s upport 

the s c ientific  models  c ould be trac ked bac k to original 
s ourc es  or that the data had been properly c ollec ted.  

• DOE  had no s tandardized proc es s  to develop the s c ientific  
models  needed to s imulate geologic al events .  

• DOE  had no proc es s  for ens uring that the s oftware being 
developed to s upport the models  would work. 

 



So What Does All This Mean  
for The University 

• Univers ities  are now under c ontrac ts  whic h require 
flow down of QA requirements  in ac c ordanc e with DOE  
Order 414.1C  Quality A s s uranc e 

• A ll univers ity c ontrac ts  c ontain QA requirements  
s pec ified on the QA R equirements  F orm 

• T he Quality of univers ity res earc h produc ts  mus t be 
s uffic ient to be qualified by the NE  P rogram or end us er 

• Univers ities  are key to the renais s anc e of the nuc lear 
indus try 

• We  mus t train and educ ate s tudents  on Quality 
A s s uranc e not jus t tec hnic al fields  in order to ens ure 
validity of res earc h res ults  
 



So What Does All This  
Mean for The University 

• In order to deliver the goods  when it c omes  to 
Quality A s s uranc e funding following the 
requirements  flowed down to the univers ity is  
es s ential.  

• T here will be no s ec ond c hanc es  to make a firs t 
impres s ion regarding the renais s anc e of the nuc lear 
indus try. 
 



Emphasis on Why Quality is 
Important 




NEUP QA Requirements 
• Tes t P lanning, Implementation, and 

Doc umentation (R es earc h P lanning) 
 Tes t/res earc h methods  and c harac teris tic s  have 

been planned, doc umented and the approac hes  
and proc edures  rec orded and evaluated. 

 C harac teris tic s  to be tes ted/res earc hed and 
tes t/res earc h methods  have been c ommunic ated 
to thos e performing the tes t/res earc h. 

 T he tes t/res earc h res ults  have been doc umented 
and their c onformanc e to ac c eptanc e c riteria 
evaluated. 

 C onformanc e C riteria has  been es tablis hed for 
tes ts . 

 



NEUP QA Requirements Cont. 
• Tes t P lanning, Implementation, and 

Doc umentation (R es earc h P lanning) 
 Doc umentation or the tes t/res earc h performanc e has  been 

developed to ens ure the res earc h/tes t c an be replic ated.  
 T he res earc her/developer has  doc ument work res earc h/tes t 

methods  and res ults  in a c omplete and ac c urate manner 
s uffic ient to withs tand a s uc c es s ful peer review.  

 P rotoc ols  on generation and s afeguarding of data and 
proc es s  developed from res earc h/tes ting  has  been 
developed to ens ure c ons is tenc y of R & D work. 

 T he univers ity has  s ubmitted a Tes t P lan/R es earc h P lan to 
the funding organization for review and c onc urrenc e prior 
to us e if reques ted or s pec ified in c ontrac tual doc uments . 

 



NEUP QA Requirements Cont. 

• E quipment C alibration and Doc umentation 
 T he res earc her/univers ity has  s pec ified the 

requirements  of ac c urac y, prec is ion, and 
repeatability of meas uring and tes t equipment 
(M& T E ).  

 S tandard univers ity doc umented proc edures  are 
implemented for equipment c alibration.  

 If univers ity M& T E  proc edures  are not us ed, the 
effec ts  of the ins trument’s  performanc e on the 
unc ertainty of the meas urements  and tes ts  have 
been c ons idered and doc umented in the 
res earc h.  

 



NEUP QA Requirements Cont. 

• E quipment C alibration and Doc umentation 
 M& T E  is  properly c ontrolled. T he degree of 

c ontrol s hall be dependent on the applic ation of 
the meas urement.  

 T he univers ity has  c alibration rec ords  
doc umenting ins trument c alibration to a national 
s tandard as  a deliverable produc t and has  
provided or will provide the doc umentation to the 
appropriate NE  program or national laboratory. 

 



NEUP QA Requirements Cont. 

• P roc urement Doc ument C ontrol 
 Univers ity proc urement doc ument c ontrol 

proc edures /proc es s es  have been doc umented 
and implemented.  

 P roc urement doc ument s pec ific ations  are being 
c ontrolled.  

 T he univers ity has  a doc umented 
proc edure/proc es s  for c ontrol of 
s us pec t/c ounterfeit items  (S /C I),  and has  
s ubmitted or will s ubmit material pedigree 
rec ords  as  a deliverable produc t. 

 



NEUP QA Requirements Cont. 

• Training and P ers onnel Qualific ation 
 P ers onnel performing res earc h ac tivities  have 

been trained per univers ity doc umented 
requirements  to ens ure work is  being c onduc ted 
properly to prevent rework or the produc tion of 
unac c eptable data.  

 T he univers ity has  doc umented the training of 
pers onnel performing res earc h ac tivities  and has  
s ubmitted or will s ubmit pers onnel training 
rec ords  as  a deliverable produc t. 

 



NEUP QA Requirements Cont. 
• A nalys is /Modeling S oftware Verific ation and 

Validation 
 S oftware us ed for modeling development in 

s upport of s c oping work has  c onfiguration 
c ontrol implemented by a minimum of a 
bas elined c opy of s oftware exec utable file plus  a 
text s tatement des c ribing c hronologic al c hanges  
being made. A t a minimum, all c hanges  have 
been verified to operate c orrec tly by the 
developer and an independent qualified c hec ker 
prior to us e.  

 



NEUP QA Requirements Cont. 
• A nalys is /Modeling S oftware Verific ation and 

Validation 
 R eports  or work s ummaries  for modeling s oftware 

development inc lude:  
• T he s oftware name 
• Vers ion number 
• C omputer manufac turer name and model 
• Name and vers ion of operating s ys tem 
• A lis t of libraries  or interfac es /environment required for 

c orrec t s oftware operation. 
• R eferenc e to the applic able V & V  doc umentation 

 Modeling has  been performed us ing c odes  and/or s oftware 
pac kages  that have rec eived verific ation and validation (V & V ) 
in ac c ordanc e with univers ity doc umented 
proc edures /proc es s es  or s ome proc es s .  

 



NEUP QA Requirements Cont. 
• A nalys is /Modeling S oftware Verific ation and 

Validation 
 T he c ode or s oftware vers ion(s ) us ed to develop 

res ults  has  been identified in the projec t’s  final 
report/doc umentation.  

 Where c odes  or models  have not rec eived V & V, 
or the V & V  doc umentation is  not available, the 
univers ity has  provide a des c ription of the model 
or c ode and the tools  and methods  us ed to 
ens ure ac c urac y of the data generated. T he data 
generated has  been identified as  To B e Verified 
(T B V ) and its  us e is  being trac ked until the c odes  
or models  have been V & V ’d. 

 



NEUP QA Requirements Cont. 
• R ec ords  
 R es earc h notebooks /journals  of the res earc hers  

have been c ontrolled in ac c ordanc e with 
univers ity doc umented proc edure/proc es s es . 

 R es earc h notebooks /journals  of the res earc hers  
have been c ontrolled doc uments  and c opies  of 
c ritic al pages  have been maintained or ac c es s -
c ontrolled filing is  ins tituted when not in us e to 
pres erve proc es s  repeatability and the QA rec ord.  

 E lec tronic  media us ed to rec ord data and has  
been s ubjec t to doc umented adminis trative 
c ontrols  for handling and s torage of data.  

 



NEUP QA Requirements Cont. 
• R ec ords  
 Work ac tivity rec ords  have been maintained by 

the univers ity and have been provided to the 
funding organization within 60 days  of 
c ompletion of work s c ope. 

 T he proc es s  for development of intellec tual 
property doc umentation has  been c ontrolled 
under univers ity doc ument c ontrol 
proc edures /proc es s es . 

 



NEUP QA Requirements Cont. 

• Data A c quis ition/C ollec tion and A nalys is  
 When gathering data, the res earc her has  ens ured 

that the s ys tems  and s ubs ys tems  of the 
experiment are operating properly.   

 S oftware s ys tems  us ed to c ollec t data and 
operate the experiment has  rec eived verific ation 
that it meets  func tional requirements  prior to 
c ollec tion of ac tual data.   

 



NEUP QA Requirements Cont. 
• Data A c quis ition/C ollec tion and A nalys is  
 Data anomalies  have been inves tigated and 

doc umented.   
 When performing data analys is , the following have 

been defined and doc umented:    
• as s umptions  and the methods  us ed 
• the res ults  obtained /doc umented s o that independent 

qualified experts  c an evaluate how data was  
interpreted 

• methods  us ed to identify and minimize meas urement 
unc ertainty;   

• the analytic al models  us ed 
• whether the R & D res ults  have been doc umented 

adequately and c an be validated   

 



NEUP QA Requirements Cont. 

• P eer R eview 
 P eer reviews  have been performed in ac c ordanc e 

with journal peer review requirements .   
 T he peer reviews  have been doc umented and 

maintained by the univers ity.   
 P eer review doc umentation and res ults  have been 

or will be provided to the funding organization if 
reques ted. 

 



Open Communication is Essential 
to Our Success 




Date Presentation or Meeting 
Title 

31 

QUALITY 
ASSURANCE 
AND THE 
SINKING OF 
THE 
LARGEST 
OFFSHORE 
OIL 
PLATFORM 

March 2001 



Presentation or Meeting 
Title 

32 

For those of you who 
may be involved in 
project cost control (at 
whatever level),  



Date Presentation or Meeting 
Title 

33 

please read this quote from 
a Petrobras executive,  



Date Presentation or Meeting 
Title 

34 

extolling the benefits of 
cutting quality assurance 
and inspection costs,  



Date Presentation or Meeting 
Title 

35 

on the project that 
sunk into the Atlantic 
Ocean off the coast of 
Brazil in March 2001.  



Date Presentation or Meeting 
Title 

36 

"Petrobras has established new global benchmarks 
for the generation of exceptional shareholder wealth  



Date Presentation or Meeting 
Title 

37 

through an aggressive and innovative programme 
of cost cutting on its P36 production facility.  



Date Presentation or Meeting 
Title 

38 

Conventional constraints have been successfully 
challenged  



Date Presentation or Meeting 
Title 

39 

and replaced with new paradigms appropriate to 
the globalized corporate market place.  



Date Presentation or Meeting 
Title 

40 

Through an integrated network 
of facilitated workshops,  



Date Presentation or Meeting 
Title 

41 

the project successfully rejected the established constricting 
and negative influences of prescriptive engineering,  



Date Presentation or Meeting 
Title 

42 

onerous quality requirements, and 
outdated concepts of inspection 
and client control.  



Date Presentation or Meeting 
Title 

43 

Elimination of these unnecessary straitjackets has empowered the 
project's suppliers and contractors to propose highly economical 
solutions,  



Date Presentation or Meeting 
Title 

44 

with the win-win bonus of enhanced 
profitability margins for themselves.  



Date Presentation or Meeting 
Title 

45 

The P36 platform shows the shape of things to come  
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