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WHY SHOULD RESEARCH BE CARRIED OUT NOW ON
BLANKET AND MATERIALS ISSUES?

THE DEVELOPMENT oF A VIABLE FIRST WALL AND BLANKET

CoNcerPT REPRESENTS A MAJoRrR, UNREsSoOLVED FEASIBILITY
Issue For FusioN.

THE SELecTION oF A FIrsT WALL AND BuANkeT Concept CaAN
SIGNIFICANTLY IMPACT PLASMA ENGINEERING ISSUES, AND
Vice VeErsa. ExampLES INcLUDE:

-- PLasMA ConTRoL OpTIONS
-- IMpuriTY CoNTrROL OPTIONS
-= Access AND MAINTENANCE

OperaTION oOF ANY FusionN Device THAT Burns TRITIUM FOR

A S1GNIFICANT PerRiop oF TiMe WirL REQUIRE
CONSTRUCTION oF A TRITIUM-PRODUCING BLANKET.

THE PeErcerTiON oF FusionN’s SAFETY AND ENVIRONMENTAL
FeEaTures 1S LARGELY DETERMINED RY NucLEAR/MATERIALS
TecHNoLoGY CONSIDERATIONS.

FusioNn Economics WiLt GReATLY DEPEND ON THE
PERFORMANCE oF THE NUcCLEAR SYSTEMS.

THe TiIME ScALE FOR THE DEVELOPMENT oF ADVANCED ALLoOYS
Is LoneG-

LessoNs LEARNED FrRoM OTHER TecHNoLoGY DEVELOPMENT
STRONGLY SUGGEST WORKING ON LoNG-LEAD ITEMs EARLY-




WHAT WE NEED TO DO

MAINTAIN A STRONG AND STABLE R&D PROGRAM AIMED AT RESOLVING
THE CRITICAL FEASIBILITY Issues oF THE FusioN NUCLEAR SYSTEM:

-- PERFORM SEPARATE AND MuLTiIPLE EFFeEcTs TESTS 1IN
Non-Fusion FAciLITIES IN THE 1980°s.

- PLAN FOR INTEGRAL TesTs IN FusioN FACILITIES IN
THE 1990's.



SUMMARY

ONGoING AcTivITIES IN FusioNn NucLeAR AND MATERIALS
TecHNoLogYy ARE Focusen on: (1) Near-TeErM NEeDs FOR
THE NexT STep AND, (2) Mayor LoNGER TERM FEASIRILITY

[ssuEs.

MosT oF THE ReQUIRED FACILITIES ARE IN PLACE TO
SupporRT NEAR-TERM NeEeps ForR IN-VEsseL AND FIrsT WALL
ComPoONENT DEVELOPMENT AND TRITIUM FUEL HANDLING-
THERE Is A NEED For A FAaciLiTY ForR LARGE ScaLe, CW
PLAsMA SiMuLATION TeEsTs oF ImMPurITY CoONTROL
COMPONENTS -

ThHe FoUNDATION oF MATERIALS AND BLANKET DEVELOPMENT
PROGRAM HAS BEEN EsTABLISHED. RECENT REsuLTs oON
SoL1p BReepeR MaTERrRIALS HAVE BEeEN QUITE ENCOURAGING-

THERE 1S A NEED FOR ADDITIONAL TEST FACILITIES TO
DeveLor THE MATERIALS DATA BAse AND BLANKET
TecHNoLoGY REQUIRED For FustoN REAcCTORS-.

[T 1s CrRiTicAaL FoR THE NATIONAL FusioN PROGRAM TO

CONTINUE TO BE GOAL-ORIENTED. THIS REQUIRES
MAINTAINING AN ADEQUATE PROGRAM TO DEMONSTRATE

ENGINEERING FEASIBILITY IN THE 1990's.




FUTURE NUCLEAR SYSTEMS FACILITY REQUIREMENTS

NONfFUS[ON FaciriTies (1980°S)

° Upe oF F TING FAC TIES
- ASURF To 1 MW

- FELIX TO 4T
- TSTA/BLANKET PROCESSING

° First W -V OMPONENTS
- LARGE (~ 1 MW) PLASMA SIMULATION TEST FACILITY

- ComBINED HigH HeaT FrLux AND MAGNETIC FIELDS FOR
DisrRUPTION SIMULATION

° MATERIALS IRRADIATION - FMIT

° Breeper NeuTroNics TeEsT FACILITY

- NEuTRON SOURCE oOF 101l 1012 Nn/sec (use RTNS-
II, AND/OR OTHER FACILITIES)

Liouip MetaL BrReeper BLankeT TeEST FAcCILITY

- CoMBINED TesTiNGg oF CorrosioN, MHD, THerMAL-
HyprauLICS, AND TRITIUM RECOVERY



FUTURE NUCLEAR SYSTEMS FACILITY REQUIREMENTS (ConT.)

SoLip BReepER BLANKET TEsST FACILITY

CoMBINED TesTiNG oF THERMAL-HYDRAuULIC/THERMAL-
MecHANICAL, TRITIuM RELEASE & RECOVERY

NoNn-NucLEAR SiMuLATION oF BuLk HeATING
FissioN REACTORS

° MAINTENANCE

- Mock -up
CoMPUTER GRAPHIC SIMULATION STUDIES

Fusion FaciriTies (1990°s)

Fusion BAasep LarRce ScaLe FirsT WALL/BLANKET/SHIELD
CoMPONENT _AND MATERIALS TESTING FACILITY

- LArRce Test VorLume/Area (> 10 M2)
- NEuTRON WALL LOADING ~ 2 MW/M2
- HicH AVAILABILITY



KEY FEASIBILITY ISSUES FOR IN-VESSEL
AND FIRST WALL COMPONENTS

[SSUE

IMpurITY CONTROL

PLasMA CONTAMINATION

HieH HeAT FLuxEes
ParTICcLE PumpPING

CoMPONENT LIFETIME

Eros10N/REDEPOSITION
DisrRuPTIONS
ELECTROGMAGNETIC LOADS
CoRrRROSION/COMPATIBILITY
RADIATION EFFECTS

TRiTiuM CONTAINMENT

ENERGY RECOVERY

ACTIVITY/FACILITY

PMTF, PISCES,
TEXTOR LiMITER
ASURF /PMTF
PISCES

PMTF, PISCES

ESURF, ASURF

FELIX

Various Loors

DuaL-IoN IRRADIATIONS,
FissioNn REACTORS
RTNS-T1I

(FMIT)

Smart LAB. EXPERIMENTS

ASURF



BLANKET OPTIONS

Liquid Metals Solid Breeders
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A concept for the detailed ————————-A study required to define a concept
comparative study. (within a class) for inclusion in the
detailed comparative study.
Structural Material M = Neutron Multiplier
— Big difterence in R&D — All breeders (except LiPb may require
— Crucial for concept selection multiplier.
(1) PCA — |s beryllium the only choice?

(2) Advanced alloy (FS or V or 7 ~ Beryllium assessment.



KEY FEASIBILITY ISSUES FOR BLANKETS - GENERAL

ISSUE

STRUCTURAL LIFETIME

ELecTrROMAGNETIC EFFECTS
(FIELD PENETRATION/
DISTURBANCES)
ASSEMBLY/MAINTENANCE

AcTtivaTioN, WASTE
MANAGEMENT, REPROCESSING

EFF1cieNnt HeaT ExXTRACTION

ACTIVITY/FACILITY

Duac-Ton IRRADIATIONS
Fisston Reactors (ORR,
HFIR)

RTNS-I1

(FMIT)

FELIX

TFTR
SMALL ScALe TesTs

PaNeL ReporT onN Low
ACTIVATION
SmaLL ScALe STtupIES



ALLOY DEVELOPMENT FOR IRRADIATION PERFORMANCE

NEAR TERM

Path A AUSTENITIC STAINLESS STEEL
PatH B NickeL-Base ALrLoys (DropPED)
Path E FERRITIC STEELS

LonG TERM

PathH C ReacTtive/REFRACTORY ALLOYS

Pati D INNovATIVE CONCEPTS



KEY FEASIBILITY ISSUES FOR SOLID BREEDER BLANKETS

ISSUE

TrRITIUM BREEDING

TrRITIUM RELEASE
-= IN SiTtu RECOVERY

== MATERIALS DATA

THERMAL PERFORMANCE

LIFETIME

-~ NeutroN EFFEecTs
-— CORROSION

ACTIVITY/FACILITY

CooPERATIVE INTEGRAL
Breeper NEUTRONICS
ExPERIMENTS AT JAERI

TRIO/O0RR
FUBR/EBR-II, Lasg.
EXPERIMENTS

SmaLL ScarLe Hear
TRANSFER AND He
Purce FrLow TEsTs

FUBR/EBR-I1 ,
SmaLL ScaLe LaB-
EXPERIMENTS



KEY FEASIBILITY ISSUES FOR

[SSUE
CorrROSI1ON/COMPATIBILITY

MHD

TRITIUM RECOVERY

LIQUID BREEDER BLANKETS

ACTIVITY/FACILITY

- Loopr EXPERIMENTS

- PROGRAM STARTING IN
FY 1984

- No Work AT Present (PasT
ExPERIMENTS WITH LI1)



KEY FEASIBILITY ISSUES FOR SHIELDING

PrRepicTt RADIATION
ATTENUATION

DeriINe RapiATION PROTECTION
REQUIREMENTS FOR REACTOR
CoMPONENTS, AccEss

ELECTROMAGNETICS

CosT

ACTIVITY/FACILITY

INTEGRAL SHIELDING FACILITY

[PNS, OTHER FACILITIES
RTNS-I1

FELIX

DEsiGN STUDIES



KEY FEASIBILITY ISSUES FOR TRITIUM FUEL CYCLE

[SSUE

TRITIUM REPROCESSING FROM
Vacuum STREAM

TRITIUM ACCOUNTABILITY

TRITIUM CONTAINMENT

TRITIUM REPROCESSING FROM
BLANKET

ACTIVITY/FACILITY

)

> TSTA

Future UpcrAaDES ofF TSTA



