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A research and development (R&D) assessment was carried out to identify all
the major issues for the major blankets evaluated in the Blanket Comparison
and Selection Study. A total of 29 issues were 1identified. Each 1issue is
described in detail, the status of the data base for that issue 1s summarized,
the required data to resolve the issue is identified and the approximate level
of resources are indicated.

Each of the 29 issues is given a rating in terms of their consequences (C) and
probability (P) of occurrence for each blanket concept to which each issue
applies. An examination of these ratings will indicate how widespread the
issue is in terms of its impact on more than one blanket concept. The overall
severity of the R&D issue is indicated by the C x P score.

The major issues 1identified for blanket structural materials 1include
welding/fabrication concerns and radiation-induced embrittlement for both
ferritic steels and vanadium alloys. Of somewhat lesser concern is embrittle-
ment of the stucture by hydrogen. Issues of concern for only vanadium alloys
include chemical reactivity effects with the eavironment and the desire to use
non-vanadium heat transport components outside the reactor to ieduce costs.

The most important R&D issue for liquid metal breeders and coolants are MHD
effects and corrosion problems. The MHD problem is particularly important for
tokamaks. It is noted that the development of insulators for coolant ducts
would greatly reduce the MHD pressures. It 1is also important, again
particularly for tokamaks, to develop non water—cooled, near-plasma components
for lithium, and to a lesser extent LiPb, blankets.

The major R&D concerns for solid breeder blankets are the temperature windows
for the various ceramics to provide for acceptable tritium release and low
tritium inventories, the ability to control the temperature in the breeder,
the form of released tritium, the possible swelling of ceramics (particularly
Li,0) and the difficulty of accommodating reactor power variations in solid
breeder blankets. Fabrication and re—fabrication by remote handling is also
an important issue.

Two very important issues apply to almost all blanket concepts: tritium
breeding and tritiuvm recovery/control. Tritium breeding is a crucial issue
for Li,0 designs without neutron multipliers (ternary ceramlcs must have a
nautron multiplier). In general, the tritium breeding issue is more important
for solid breeder blankets than liquid breeder blankets (it is not an issue

" Work supported by the U.S. Department of Energy. !/Z.r/[;

DISTRIBUTION OF THIS DOCUMENT IS UMNATED



for LiPb at all)
» and more important for t
I i okamaks compared ¢t
11:;::;. ?:iiium reiovery/control is a major concern for a;T blanke:s :i:ge?
eritiom (Tofun particularly severe for FliBe blankets. The form of releaszd
2 or TZO/HTO) has a major impact on tritium containment.

The pri

withpth:a:giff:ue: r;?ted to using Be as a neutron multiplier are concerned

Ta rene ab un):rit:d)e ti:c::;ltly relprocess the Be (which 18 required because it

, tritium release from the Be directl
coclant for some designs e e e he Py
, and loss of aechanical integri

c grity. 1Issues of s

ensfigzm tot molten salt coolants include stability of the salt im the rf’icial

o0 ent, neutron activation of the salt, aad the chemical vity
tween Be and molten salts. ’ cal reactivity

Th

coz::de:::mnsome blanket R&D 1issues that relate to first wall type

e tot;; k’l‘l;ei use of a stress relief configuration (groowved firgt

e andmaerOSi;st w:lls is crucial to accommodate the relatively high
n rates compared to tandem mirr

. ors. Additional

cggi:::/bcr:;z];::t c]]..::nkzgefintzipghe( plasma chamber and the difficttlxaltitsssuzg

or activation of LiPb {1
FliBe. Finally, electroma t e T
fobe. ral N gnetic effects are an important 1issue, particularly

DISCLAIMER

f work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warianly, express or implied, or assumes any legal liability or responsi-
bility for the accnracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringz privately owned rights. Refer-
ence herein to any specific commercial product, process, of service by trade name, trademark,
manufacturer, or otherwise does not necessarily constilute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the

United States Government or any agency thereof.

This report was prepared as an account o



