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The FED/INTOR critical issues activity has addressed' » ' three key testing
requirements that have the largest impact on the design, operation and cost of
FED/INTOR. These are: 1) the total testing time (fluence) during the device
lifetime, 2) the minimum number of back-to-back cycles, and 3) the neutron
wall load (power density in the first wall/blanket). The testing program
activities were structured into three tasks in order to define the benefits,
and in some cases, costs and risks of these testing requirements. The three
tasks were carried out with wide participation of experts from a number of
organizations in the Lnited States. Similar effort was performed by Japan,
the European community and the Soviet Union.

Structural Material Testing

This task is concerned with estimating the benefits and risks to DEMO based on
structural material tests in FED/INTOR as the goal fluences for such tests
increases from 0 to 6 MW-y/m . The "benefit" is simply the reduction of
uncertainties in predicting materials' performance in DEMO that would result
from higher test fluences (greater device lifetime) in FED/INTOR. The risk is
the probability that the structural material will not achieve its design
lifetime and performance goals in the DEMO,

Stainless steel and a vanadium alloy (representative of an advanced alloy not
containing nickel) were considered separately. The main difference, between
the two classes of materials are the availability of data and the usefulness
of simulating the fusion radiation environment in fission reactors. For each
of these two materials, two scenarios were considered based on whether FMIT is
available for high energy neutron irradiation.

A simplified summary on recommended test fluences in FED/INTOR is given in the
table below.

Stainless Steel

Advanced Alloys

With FMIT

2-3 MW-y/m2

Low Risk

3-5 MW-y/m2

Medium Risk

Without FMIT

3 MW-y/m2

Low-Medium Risk

3 -• 6 MW-y/m2

High •*• Medium Risk



Blanket Tests

The results of the analysis show that the minimum useful wall load for blanket
tests in FED/lNTOR is ~ 0.4 MW/m2 with a substantial incentive for higher wall
loadings in order to adequately simulate the DEMO conditions. Specimens/
components that are duplicates of the DEMO blanket will not provide useful
test information if operated under FED/lNTOR conditions. Special designs of
test elements are necessary in order to account for the differences in power
density, plasma duty cycle and other operating conditions between FED/lNTOR
and DEMO.

Solid breeder blankets require considerably longer "continuous" test time than
liquid metal blankets. The minimum continuous operating time for tritium
recovery of solid breeders is estimated to be 65 hours for a neutron wall load
(Pw) of 1.3 MW/m , 200-s plasma burn and 20-s dwell time. Much longer time is
required for lower wall loads, shorter burn time and for the deeper regions of
the blanket module.

The benefits of testing blanket modules in FED/lNTOR to fluences above 0.2 MW-
Y/xsr cannot be quanitifed at present. The primary reason is the prediction
that fission reactor tests of solid breeders produce essentially the same
results as fusion reactor tests at the same fluence. Fission reactor tests
can be performed for fluences » 0.2 MW-y/m before FED/INTOR blanket tests
take place.

Long-Term Component Operation

The long-term operation of FED/INTOR will provide useful data on life, failure
rates and failure modes (i.e., reliability) of FED/INTOR components (e.g.,
magnets, auxiliary heating system, etc.). Testing for 3 to 5 times the
required mean-time-between-failure of a component will in general create
adequate confidence in reliability data. The FED/INTOR analysis shows that
reliability data can be derived for most major reactor systems during a total
reactor operating time of ~ 20,000 hours (i.e., ~ 3 MW-y/m2).
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