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U. S. Economic Assessment Diagram 

The prospective costs of nuclear power are presented 
for four equilibrium modes of LWR operation: once-through, 
15% and 25? improved once-through and thermal recycle. 
EquilibrtumFBR transition dates are also summarized for a 
range of breeder capital costs. The analysis has made use 
of constant 1978 dollars and an interest/discount rate of 
4.5% per annum, which is considered more appropriate for a 
constant dollar analysis than a 10% discount rate. The 
estimated power costs over the 30-year life of a reactor 
operating at a 70% capacity factor were normalized to provide 
the present worth cost of installed power ($/kWe). This 
analysis is based upon equilibrium fuel cycles, i.e., condi
tions approximately 15-20 years or more after introduction of 
a concept and does not address the various transition stages 
that will occur prior to achieving equilibrium. For the LWR 
cases, the power costs increase linearly with the increasing 
lUOfl price. 

The fuel cycle costs associated with the reference 
(2PWR:1BWR) LWR Once-Through Mode /07 are based on the assump
tion of a high capacity fuel cycle industry where facilities 
are available for the receipt and disposal of spent fuel about 
five years after discharge from the reactor. The fuel cycle 
costs associated with the Thermal Recycle /T7 of uranium and 
Plutonium as fuel in LWRs also are based on a high capacity 
fuel cycle industry. 

A number of possible once-through improvements have been 
studied by the U.S. and discussed in papers 1/ submitted to 
W.G.8. The reduction in UoOg requirements range from 6-10% 
each for relatively straight forward improvements, such as 
increased burnup and improved fuel management, to as much as 
25% total from more complex ones. A 15% reduction in LWR U3O0 
requirements is representative of improvement which current 
R&D programs are expected to achieve commercially within about 
10 years, principally by achieving a higher burnup than the reference LWR. 
Thus, for this analysis, the Improved Once-Through Mode /0V 
is assumed to reduce Uo0ft requirements by about 15%. A curve 
/0V is also included to°illustrate the effect of further 
improvements. The diagram illustrates a wide range of fuel 
cycle alternatives depending on the degree of once-through 
improvement chosen. For a particular representative choice 
of fuel cycle parameters the resulting economic crossover, at 
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which thermal recycle becomes favorable relative to a 
15% improved once-through cycle, is above $100/lb UoOg. 
With the development of longer term LWR improvements 
illustrated by /OV, the U^Og prices at which recycle 
systems could first become economically competitive would 
be substantially higher. Other reasonable choices of fuel 
cycle parameters give further wide uncertainty to economic 
crossover calculations. 

Thus the U.S. believes that for the next several 
decades there is no economic incentive for thermal recycle 
relative to the 15* improved once-through cycle. This situa
tion would prevail until at least the early part of the next 
century, even for high uranium ore cost and high nuclear 
demand. In that era fuel cycle choices would be strongly 
influenced by the possibility of Past Breeder Reactors, as 
well as by other considerations such as proliferation 
resistance and the relative environmental and safety aspects 
of various energy alternatives. 

Power cost estimates for Fast Breeder Reactors have, 
been estimated in W.G. 5 for three representative PBR/LWR 
capital cost ratios of 1.25, 1.5 and 1.75, which are current 
U.S. estimates of possible Equilibrium costs for a mature 
commercial system. The first commercial plants would have 
higher capital costs. Estimates of the date when it would 
first become economic to deploy the PBR are dependent upon 
a number of other factors including the price and supply of 
uranium, fuel cycle costs, and the demand for nuclear energy. 
Because of the wide range of uncertainty in each of these 
factors, especially for the time span beyond the year 2000, 
it was felt that the range of potential transition conditions 
could not be adequately represented using the proposed economic 
assessment diagram. 

However, a detailed treatment of those factors were 
submitted by the U.S. to WG 5. In that analysis V a range 
of PBR/LWR capital cost ratios from 1.25 to 1.75 was con
sidered. No economic incentive was found for the highest 
cost PBR until 2025. At a 1.5 capital cost ratio the earliest 
transition from the 15? improved LWR to the PBR would occur 
about 2015 if high uranium prices and high nuclear demand 
prevail, and after the year 2025 for moderate price and demand 
projections. For the lower cost FBR, economic transition 
could occur somewhere between the years 2000 and 2025; with 
high uranium prices and medium nuclear power demand, economic 
transition could occur by 2010. Therefore, as a planning 
guide, the U.S. considers that the PBR will not become 
commercialized in the U.S. before the year 2020. Finally, 
for all but possibly the highest PBR/LWR capital cost ratio, 
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there would be no economic incentive to undertake thermal 
recycle in the U.S. as an alternative to initial deployment 
of FBRs at the appropriate time in the next century. 

Footnotes: 

1. Co-Chairmen WG 8/9A "Improved Once-Through Fuel 
Cycles for Light Water Reactors" Nov. 30, 1978. 

2. The proposed WG. 4 methodology has been used in the 
preparation of this analysis. However, the use of 
this methodology is somewhat inconsistent with U.S. 
analyses because U.S. capital costs include additional 
factors such as income tax, property tax, insurance 
and allowances for plant depreciation. This does not 
affect the comparison of the once-through and recycle 
LWRs because the same reactor system is used. However, 
it does affect the comparison of the LWRs and the FBR 
because the WG 4 methodology understates the capital 
cost component as it is normally estimated in U.S. 
analyses. 

3. U.S. WG 5 Paper - "National Decisions on Breeder 
Development and Deployment" 10/28/78 
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