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Introduction 

The U.S. paper/4/correctly summarizes that 'careful country 

specific analysis is needed in decisions as to whether and 

when breeders are a good choice for application in any 

energy supply system'. 

Comments on the general approach 

- it would be helpful to distinguish between national decisions 

a) on breeder development and demonstration and 

b) on commercial breeder deployment. 

These two decisions have to be taken at very different prints 

of time (two or more decades apart) and follow different 

sets of criteria or at least give different relative weights 

to individual criteria. 

- Of all nations developing breeders only the U.S. have a 

fair chance to remain self-sufficient in uranium over 

the long term without deploying breeders, provided they 

don't supply uranium to other countries. For the other 

countries, concerns about the future development of the 

uranium resource basis and of the uranium market are a 

key argument in developing the breeder option. In view 

of these countries, the assumption of a free uranium 

market world-wide is only the most optimistic case. To 

illustrate thus the case study for United States breeder 

deployment timing/1/assumes for instance that all U.S. 

uranium which is almost 40 o/o of all low-cost WOCA re

serves, is available to the U.S. alone. Therefore, the 

more relevant case to consider would be a restricted 

uranium world market with supply risks. This case has not 

been evaluated in the U.S. papers. 
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- Economic assessments on new energy technologies are necessary 

and useful. However, the microeconomic component as 

expressed for instance by electricity generation cost 

should not be overemphazised. One must instead broaden 

the scope to the macroeconomic scale where new technologies 

mostly appear in another light. Illustrative examples are 

. the maintaining of a certain level of coal production 

capacities in the Federal Republic of Germany which 

in view of some degree of energy selfsufficiency is> 

considered indispensible although electricity costs 

are much higher than for oil or nuclear power. 

. The development of solar energy on abroad scale in many 

countries including the USA, although energy production 

costs are very high even in the long run. 

If the cost for energy production would be the only factor 

determining the deployment of an energy technology, coal 

would not have any chance to survive in many countries 

and the LWR would overtake very quickly the part of coal 

and, most important, development of new energy technologies 

aiming at the long term future as for instance fusion power 

would not be funded by governments to date. 

- Furthermore, cost comparisons are only of value, if one 

compares true alternatives. LWR and FB2 may be alter

natives for a country with ample uranium reserves, but 

not for Germany and other countries with insignificant 

uranium reserves. Only such technologies can be regarded 

as alternatives, which give the same degree of assurance 

oi energy supply within the same time scale. In the case 

of the Federal Republic of Germany this applies only to 

hard coal although costs are high and reserves and pro

duction capacity are limited and probably renewable energy 

source?: with high costs and limited potential as outlined 

above. However this situation might be different for 

other countries. For them, the breeder technology may not 

be the best suited alternative in the long run, because 

they have other, domestic energy resources as for instance 

cheap coal or oil deposits or larger amounts of water power. 
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- The U.S. papers don't give enough consideration to the 

problem of transition from LWRs to breeders. The 

optimum transition dates are calculated under the 

assumption that all nuclear plants starting operation 

after that date are breeders. Of course, such an abrupt 

switch is unrealistic. In reality, a long transition 

phase is necessary: from the first commercial order 

till the time that 50 % of all new nuclear capacity 

additions going into service are breeders a period of 

about 20 years may be required. The first commercial 

order in turn requires successful demonstration of the 

technology in a commercial-size demo plant. Therefore, 

the calculations presented fail to demonstrate that 

breeder development could be too early now. 

- Breeder will be employed in most cases in a mixed reactor 

strategy composed of thermal reactors and FBR's, at least 

for the next 2-3 decades to come. The impact of breeder 

utilization on the energy self-sufficiency of the de

ploying country therefore will only increase slowly and 

will be closely linked to the size of the nuclear pro

gramme in general. This, in particular, holds for the 

employment of a limited number of breeder reactors in a 

small nuclear programme. Only countries with a highly 

developed nuclear industry and infrastructure will be in 

a position to develop all the facilities necessary to 

run a mixed LWR/FBR fuel cycle. This situation can, how

ever, be facilitated if countries join to develop these 

technologies as for instance the westeuropean countries 

have done. 

3. Comments on the LWR/FBR cost comparisons 

It has already been mentioned that the LWR/FBR cost com

parison is irrelevant for countries with low uranium 

reserves. For countries with high uranium reserves this 

may be different. Therefore, a few more detailed comments 

are offered: 
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- There is no guarantee - and in fact it seems highly 

unlikely - that the full extent of reasonably assured 

and estimated additional resources can and will be 

produced in line with demand. The 'red book* (P. 22) 

lists a number of limiting factors of technical, 

financial, environmental and political nature. 

- It seems unreasonable to consider speculative re

sources in strategic decisions. 

- In the 'economics model' forward mining costs are 

treated as market prices. It should be kept in mind 

that these are two different things:, uranium sold 

today at prices between 40 and 50/lb u and above is 

still of the 8/lb category of earlier 'red book', which 

due to inflation may now have become around 15/LB. For

ward mining costs and market price presently differ by 

roughly a factor of three, which may well be justified 

regarding cost factors not included in 'forward mining 

costs'. There is no agreed formula for the transfor

mation of forward mining costs of higher cost categories 

into likely future market prices, but it cannot be excluded 

that market prices will continue to differ from forward 

mining costs by factors rather than by percentages. This 

has a considerable impact on the results concerning 

uranium price versus time, LWR power costs versus time 

and economic indifference date. 

- All calculations presented under the 'economics model' 

are in constant 1978 dollars/2/. In this case it would 

be inconsistent to use inflation - related discount rates, 

e.g. 9 % /a and above. Inflation free discount rates have 

historically been in the range of 3 - 5 % /a. In table 1 

and figure 2 of /1/ and table 2 and figure 1 of 131 with 

table 1 in /2/ the discount rates applied are not indicated, 

but 9 % /a or even a higher value must have been used, 

which is to the advantage of the LWR. 

- It can be debated whether it is justified to include 

Rd + D costs into uranium indifference cost calcul

ations (see table 2 in 12/). Rd + D costs can as well 

be regarded an 'insurance premium' for keeping the breeder 

option open, e.g. costs that will have become sunk costs 

at the decision point for commercial breeder deployment. 
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4. Conclusions 

- The U.S. papers seem to address the decision problem 

on breeder development and deployment in a way that is 

relevant to their energy resource situation but not to 

that of the Federal Republic of Germany and a number of 

other countries interested in the breeder. 

- Economic assessments are based on microeconomic and cost 

considerations only inadequate tools for a national -

or multinational - decision to develop the breeder. 

- It is largely unlikely that there will be a world

wide free market in uranium. A decision of major indus

trialized countries to deploy the breeder would increase 

the confidence of countries with smaller nuclear programs 

in the reliability of future uranium supplies. 
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