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Previous procedure 
In the past cost calculations for normal conducting 

magnets were usually done by using “cost per kilogram” 
assumptions. This method based upon a tight observation 
of production prices over the years. 

During the process of ongoing planning for the produc-
tion of components for the FAIR-Project a detailed price 
estimation became necessary. 

Especially for normal conducting magnets as one of the 
biggest systems of the project cost estimations and pro-
duction time estimations have been asked. 

Figure 1 shows the distribution for costs per kilogram 
for dipole magnets, quadrupole magnets and steering 
magnets of the HICAT project [1]. 

This fast method of generating a cost estimation cannot 
consider the amount of magnets in one production cycle. 
In addition a reliable forecast about production duration is 
not possible. 

Only in a double logarithmic representation the overall 
dependence is visible. If one examines magnets with simi-
lar weights a factor of 2 or more can be easily observed. 

 
Figure 1: Specific costs (€/kg) for magnets built for 

HICAT [1]. 

 
New calculation procedure 

Ambitions of a new procedure for calculation for nor-
mal conducting magnets were: 

- Cost calculation on the basis of parameter tables 
given by magnetic calculation 

- Consideration of the amount of magnets which 
have to be produced 

- Generation of a pattern for time scheduling con-
sidering the amount of possible production lines 

- Generation of an error analysis on basis of the 
calculated items 

Parts of the calculations are mechanical design, tools for 
production, production of components for the magnets, 

assembly, mechanical, electrical and magnetic ac-
ceptance.  

The method was developed for dipole magnets and 
quadrupole magnets. By using indicators the dipole calcu-
lation schema can be adopted for steering magnets, as 
well as the quadrupole schema for sextupoles. 

Following the new method it is possible to generate 
price estimations with better accuracy in combination 
with a time table for the production of the magnets. 

In addition a “design to cost” procedure is possible. The 
influence of magnetic and mechanical design options on 
the price of the components can be checked. 

Additional factors for risk based on the error analysis 
and common commercial factors [2] also are included. 

Analysis of deviances between offers by suppliers and 
calculated costs show that the error of calculation is high-
er for magnets with less weight. 

This finding can be proven by separating the costs for 
materials and design. Table 1 shows the influence of the 
total magnet weight on the portions of costs for materials 
(steel, copper) and design for different magnet sizes and 
types calculated with the new schema. The error of mate-
rial costs can be minimized by observing market prices. 
So the influence of uncertain information about working 
time decreases with increasing weight of the component. 
All calculations listed in table 1 were done for the produc-
tion of a single magnet. The influence of the costs for 
design and for tooling decreases with increasing quantity 
of magnets. 

 
Table 1: Portion of costs in reference to the weight of 

the component 
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