Answer to question 13: Maximum power the site can use?

This question is more a technical than a cost question. Nevertheless we

are trying to give an answer.

If the installed power for the ILC is small (less than 10 %) compared to

the (unknown) grid power then the capital cost are proportional the

installed power. For higher values the cost could increase exponential.

The operating cost is proportional to the maximum active power (ohmic

power) and the work (kWh). If the reactive power (inductive or capacitive

power) is not compensated then one has also to pay therefore at least from

a certain level. The typical power of one block of a modern power station

is 1 GW and one three-phase 110 kV transmission line can transport 100 MW

and one three-phase 400 kV transmission line 1 GW. From these values we

assume that the typical grid power is 2 GW and the maximum AC power the

site can use for reasonable cost is 200 MW.

For comparison the nominal power of TESLA500 is 140 MW. For the 1 TeV

upgrade, the required AC power will reach at about 360 MW according to US

estimates (or 330 MW by KEK estimation). Then the grid power must be

probably increased, which leads to super proportional capital cost.

Presently the average electrical power operation cost are

in the USA $ 0.07 per kWh

in Japan 10 Y per kWk and

in Germany € 0.08 per kWh.

100 Y are about 1 $ or 1 €.

