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– NOTICE – 
The Ux Consulting Company, LLC (“UxC”) shall have title to, ownership of, and all proprietary rights in this Report.  
Under United States federal copyright law (17 USC 101 et seq.) it is illegal to reproduce this Report by any means 
without written permission from UxC.   

The information contained in this Report is obtained from sources that UxC believes to be reliable.  UxC makes no 
warranty or representation, express or implied, with respect to the accuracy, completeness or usefulness of the 
information contained in this Report and UxC, to the maximum extent permitted by law, assumes no liability for the 
use or effects of any of the information or data contained in this Report. 

It is UxC’s strict policy not to endorse, promote, or recommend any particular securities, currencies, or other finan-
cial products or instruments.  Nothing contained in this Report is intended to constitute investment, legal, tax, ac-
counting or other professional advice and the reader should not rely on the information provided in this Report for 
making financial decisions. 



NRTA Addendum - Aug 2008 Table of Contents 

© 2008 UxC UxC Proprietary 1 

Table of Contents 
1 – Introduction __________________________________________________________________________ 3 

Purpose of Addendum ................................................................................................................................................. 3 
Structure of Addendum ................................................................................................................................................ 3 

2 – Methodology and Analytical Reasoning ___________________________________________________ 5 
Overall Methodology .................................................................................................................................................... 5 

• Why Are Reactor Comparisons Possible?......................................................................................................... 5 
• Global Approach ................................................................................................................................................ 6 

Reactor Deployment Status and Plans ........................................................................................................................ 7 
Commercial Considerations ......................................................................................................................................... 8 

• Levelized Cost Analysis and Comparative Economics ...................................................................................... 9 
General Overview................................................................................................................................................... 9 
Economic Data Points ............................................................................................................................................ 9 
Limitations for Levelized Cost Analysis ................................................................................................................ 11 

Lack of sufficient data.................................................................................................................................... 11 
Initial focus on nuclear island ........................................................................................................................ 11 
Differing financing methods ........................................................................................................................... 11 
Varying discount rates................................................................................................................................... 12 
Currency exchange rates .............................................................................................................................. 12 
Differing environmental regulations ............................................................................................................... 12 
Electricity sales price variations..................................................................................................................... 13 

Summary of Comparative Economic Analysis ...................................................................................................... 13 
• Reactor Vendor Capabilities and Supply Chain............................................................................................... 13 
• Regulatory Status ............................................................................................................................................ 14 
• Fuel Considerations......................................................................................................................................... 14 

Technological Considerations .................................................................................................................................... 15 
• Design Commonalities ..................................................................................................................................... 15 
• General Technical Factors............................................................................................................................... 16 
• Evolutionary vs. Revolutionary......................................................................................................................... 18 
• Inherent Complexity Indicator .......................................................................................................................... 19 
• Engineering Judgment and Interrelationships.................................................................................................. 20 
• Technical Analysis Examples .......................................................................................................................... 21 

PWR Case A ........................................................................................................................................................ 21 
PWR Case B ........................................................................................................................................................ 25 
BWR Examples .................................................................................................................................................... 26 

Subjectivity vs. Objectivity.......................................................................................................................................... 28 
3 – Review of Rating Parameters ___________________________________________________________ 29 

Rating System Overview............................................................................................................................................ 29 
Overall Design............................................................................................................................................................ 31 
Technical Robustness................................................................................................................................................ 32 
Overall Safety............................................................................................................................................................. 33 
Construction Experience ............................................................................................................................................ 36 
Operating Experience ................................................................................................................................................ 38 
Economics.................................................................................................................................................................. 40 
Fuel Considerations ................................................................................................................................................... 44 
Regulatory Status....................................................................................................................................................... 45 

4 – Details of UxC Reactor Scoring System___________________________________________________ 47 
Overall Design............................................................................................................................................................ 48 
Technical Robustness................................................................................................................................................ 48 
Overall Safety............................................................................................................................................................. 49 
Construction Experience ............................................................................................................................................ 49 
Operating Experience ................................................................................................................................................ 50 
Economics.................................................................................................................................................................. 50 
Fuel Considerations ................................................................................................................................................... 51 



List of Figures NRTA Addendum - Aug 2008 

2 UxC Proprietary © 2008 UxC 

Regulatory Status.......................................................................................................................................................51 
5 – Final Observations_____________________________________________________________________52 
Appendix 1 – Comparative Matrix of Reactor Data______________________________________________53 
 

List of Figures 
Figure 1. PWR Conventional Configuration, Multiple Joints ....................................................................................22 
Figure 2. Elbow-less Piping and Reduced Weld Joints............................................................................................24 
Figure 3. Significantly Reduced Weld Joints, Canned Pump Configuration ............................................................25 
Figure 4. Rating Processes through Selective Data/Extrapolation ..........................................................................35 
 

List of Tables 
Table 1. Reactor Deployment Status Comparisons ...................................................................................................7 
Table 2. Economic Factors Considered for Reactor Comparisons..........................................................................10 
Table 3. PWR Cold-Leg Inherent Complexity Index (ICI) Comparisons ..................................................................21 
Table 4. Highest and Lowest Efficiency Considerations ..........................................................................................31 
Table 5. Reactor Economic Data and Indicator Comparisons (Part 1) ....................................................................42 
Table 6. Reactor Economic Data and Indicator Comparisons (Part 2) ....................................................................43 
Table 7. U.S. Reactor Design Certification Status ...................................................................................................45 
Table 8. Explanation of Scores for “Overall Design” ................................................................................................48 
Table 9. Explanation of Scores for “Technical Robustness” ....................................................................................48 
Table 10. Explanation of Scores for “Overall Safety” ...............................................................................................49 
Table 11. Explanation of Scores for “Construction Experience” ..............................................................................49 
Table 12. Explanation of Scores for “Operating Experience”...................................................................................50 
Table 13. Explanation of Scores for “Economics” ....................................................................................................50 
Table 14. Explanation of Scores for “Fuel Considerations”......................................................................................51 
Table 15. Explanation of Scores for “Regulatory Status” .........................................................................................51 
Table 16. Comparative Reactor Data Matrix ............................................................................................................54 

 



NRTA Addendum - Aug 2008 1 – Introduction 

© 2008 UxC UxC Proprietary 3 

1 – Introduction  
The Ux Consulting Company (UxC) has prepared this addendum to our special report 
on Nuclear Reactor Technology Assessments or NRTA, which was published in 
April 2008.  The original NRTA report offered a comprehensive review of the major 
nuclear reactor technologies available in the world today as well as UxC’s expert 
views on the comparative strengths and weaknesses of each of these reactor tech-
nologies.  This addendum provides additional information and explanations of our 
methodologies and the ultimate findings in our NRTA report in order to supplement 
and expand upon the original report contents.  

Purpose of Addendum 
The process of evaluating nuclear reactor technologies and rating the various designs 
is naturally a dynamic and evolving process.  Therefore, following UxC’s publication 
of the original NRTA report, we decided it would be useful to add fuller explanations 
about our methodologies and rationales behind each of our reactor design evaluations.  
In addition, where appropriate, we are including some new information that has come 
to light since the publication of this report in late April 2008. 

As such, the primary objectives of this NRTA report addendum are to:  

1. Provide further explanations of our general methodology and the analytical 
tools and reasoning used in evaluating the reactor technologies.  

2. Offer additional detailed explanations and background information about what 
factors and issues we included when considering each of the eight rating pa-
rameters. 

3. Go through UxC’s reactor design scoring system and explain in more detail our 
rationales behind the individual ratings. 

Structure of Addendum 
As already described, this addendum to the NRTA aims to offer additional informa-
tion and explanations of our reactor design evaluations and ratings.  The addendum 
report has the following structure: 

Chapter 2 – Methodology and Analytical Reasoning offers additional details re-
garding the methodologies and analytical tools employed in our reactor design 
evaluations, including discussions of reactor deployment statuses, as well as both 
commercial and technical considerations. 

In Chapter 3 – Review of Rating Parameters, we broaden our discussions of each 
of the eight separate UxC rating parameters by which we evaluated the reactor de-
signs and explain in more detail what was included in each of these parameters.   
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While the original NRTA report included our review of the Pros and Cons as well as 
a set of ratings for each of the fourteen reactor designs evaluated, Chapter 4 – De-
tails of UxC Reactor Scoring System in this addendum goes into an explanation of 
how our scoring system was developed and what each score for each parameter indi-
cates.  This additional level of detail should help explain further why each reactor de-
sign was rated as it was. 

Chapter 5 – Final Observations provides some concluding thoughts on this latest 
addition to the overall NRTA product and also discusses some of UxC’s ideas on 
how our dynamic reactor technology assessments may evolve in the future. 




