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MoTE s
THE PURPOSF OF THF MATERIAL PRESEMTFN HFRE IS ONLY TO
QTIMILATE NIscHssIoNs. Mo ATTEMPT oN “WORD ENGINFFRING”
SELFCTING A RFCOMMENNED APPROACH HAS RFEN MADF.




STATHS OF FXISTING EFFNRTS (FTMESSF) OM
TECHNTCAL PILANMIMG FAR FUSTOM MUCI FAR TECHMALNRY

TSSIIFS

- IDENITIFIED, CHARACTERIZED AND DOCUMENTED
( ~ 125 1ssuEs)
- TSSUFS RANKED INTO CLASSES
(CRITICAL, VERY IMPORTANT, ETC.)
® CAN NOT ASSIGN ABSOLUTE PRIORITY WITHIN A CLASS

FxPERIMENT & MoneL REQUIREMENTS

- FXPERIMENTS: OQUANTIFIED AND DOCUMENTED REQUIREMENTS
(TYPES OF FXPFRIMENTS, ENVIRONMENTAL CONDITIONS NEFDED
IN THE EXPERIMENTS)

- AMALYTICAL MODFLS/THEORY: Mo EFFORT YET TO IDFNTIFY NFEDS

FACILITIES

- FXIsTING:
o FVALUATED CAPARILITIFS AND LIMITATIONS (DOCUMENTED)
® PRESFENT EFFORT: IDENTIFYING SPECIFIC FXPERIMENTS
(FISSTON REACTORS AND NON-NEUTRON TEST STANDS)
- MNrw:
e BEING EVALUATED
e MON-NEUTRON TEST STANDS ARE A LARGE PART
o MEUTRON SOIRCF NEFNDED IS VOLUMETRIC
(PLASMA-DRIVEN?)




STATHS (conT'D)

TEsT PLAN

- PURPOSF IS TO NEFINE ROLF, TIMING, CHARACTERISTICS AND COSTS
OF MAJOR EXPFRIMFNTS )

- FFFORT IS IN ITS INITIAL STAGES
INITIAL EFFORT HELPED IDENTIFY:

- AREAS WHFRF MORF TECHNICAL WORK NEEDED
- QUESTIONS THAT REQUIRE PROGRAMMATIC GUIDANCE

SUMMARY
- WE UNDERSTAND THF ISSIUES

- WE KNOW WHAT WE NEED To no (EXPERIMENTS, FACILITIES, MODELS)
TO RESOLVE THFM

- RuT, THERE ARF SOME DIFFICULT QUESTIONS WHOSE ANSWERS ARE
NFCFSSARY FOR DFVFLOPING A TFCHNICAL PLAN.




MAJINR (PRNGRAMMATIC) QUESTIONS
(AREAS OF DIFFICULTY IN DEVELOPING TFCHNICAL PLAN)

N SHouLn WE CoNNECT Goals wiTH TIME?

YES, BFCAUSF

IT HELPS DEFINE A POSITIVE IMAGE FOR FUSION AND
FACILITATE COMMINICATION WITH
ADMINISTRATION/CONGRESS

- 1T PROVIDFS AN INTERNAL DRIVER WITHIN THE PROGRAM
AND MAKES IT EASIFR TO MEASURE PROGRESS

Mo, BECAUSE
- MFEDS ACCURATE KNOWLENGE OF BUNGET

TMPLIES ARILITY TO PREDICT THE NATURE OF FIUTIRE
TECHNICAL RESULTS (AT LEAST NO MAJOR POSITIVE OR

NEGATIVE RESULTS) AND THE TIMF IT TAKES TO RESOLVE
ISSUES

SucGESTED ResoLutionN?

- CONNECT "FLFXIBLF" GOALS WITH TIME

-  ROALS SHOULD BE STATED CAREFULLY TO ENSURE FLEXIRILITY
(E.G., TO REFER TO RROAD PROGRESS RATHER THAN A WELL-
NEFINED SINGLE ACHIFVFMENT)




MAJOR (PRNGRAMMATIC) QUESTIONS (ConT’D)

2) WHAT SHouwn We AssiuMme Arout Rupcet (Funpine L EvEL To YEAR
20NN0)7?

A) SHOULDN WE ASSUME A BUDGET AND PLAN ~— THEN DETERMINE
WHAT WE CAN DO WITH 1T?

OR R) SHOULD WE DEFINE WHAT WE NEED TECHNICALLY AND ESTIMATE
cosTS?

(BSERVATION

- NEITHER APPROACH IS SATISFACTORY
A)  APPROACH MAY RFSULT IN TOO LITTLE TFCHNICAL WORK
TO ACHIFVE SIGNIFICANT PROGRESS (OR AT LEAST VERY
HIGH RISK PROGRAM)
R)  APPROACH MAY RESULT IN CONSERVATIVF PLAN THAT CAN
NOT BF AFFORDED

SUGGESTED RESOLUTION

CARRY OUT ROTH APPROACHES AND ITERATE UNTIL A
MEANINGFUL PLAN WITH ACCFPTARLE RISK AND AFFORDABLE
COST IS FOIUND




NpTioN 1

NPTJONS FOR STATIMG THE (SUR) GNAL FNR FNC
(FNT = Fusion MucLear COMPONENTS)

RENFRATF SUFFICIENT DATA FOoR FM{ TO PERMIT QUANTITATIVF
ASSESSMENT OF THE POTENTIAL ECONOMIC AND ENVIRONMENTAL
MERITS OF FUSION

NpTioN 7

PERFORM INTEGRATED EXPERIMENTS FOR FNC IN FUSTION-RELEVANT
ENVIRONMENT

NpTION 3

NprrRATE (RELTIARLY) FNC IN A REACTOR-RELEVANT FUSION
FNVIRONMENT

NprioN U

FSTARLISH ENGINFERING FEASIBLITY ofF FMC




FXAMPLF OF A DETATLED GOAL DEFIMTITION

FsTABLISH FNGINEERING FEASIRILITY

- FSTABLISH CONFIDENCE IN THE ABILITY TO REACH (EXTRAPOLATE
TO) ATTRACTIVE REACTOR CONDITIONS

- 0OPERATE SURSYSTEMS (OR INTEGRATED TEST MONULES) SHUCCESSFULLY
(OR RFLIARLY) IN A REACTOR RFLEVANT FUSTION ENVIRONMENT

- FsTABLISH (QUANTITATIVELY) THE PRESENCE OF A DESIGN WINDOW
FOR ATTRACTIVE REACTOR CONDITIONS

- FXPLORE PHENOMENA AND DFVELOP EXPERIMENTALLY=VERIFIED MODELS

TO PREDICT PERFORMANCE

REACTOR-RELEVANT

Key PARAMFTER FNVIROMENT ReacTor CONDITIONS
MeutroN WaLL LoAniwng, MW/ ” ? 5

SurrFAcE HraT FrLux DEPENDS NEPENDS
FLUENCE, MW.y /M’ ?-4 15-20
MucLFarR SysTem MTRF, navs 160N 18000
NucLEAR SYSTEM AVAILARILITY in any

TeiTiuMm SFLF SHEFICTENCY LOCAL GLORAL




FIGURE-OF-MERIT T0 MFASURE PROGRFSS TOWARD GNALS

o NEGRFFE OF TESTING

-~ BASIC PROPERTY MEASUREMENT
- SINGLE FEFFECT TESTS®

- MULTIPLE EFFECT TESTS

- INTEGRATED TFSTS

- COMPONENT TESTS

-~ SYSTEM TESTS

o MymBer oF Issues ResorLven, MumMBER REMAINING

o NEsigN WinNDOW

- TDEGRFE OF UNCERTAINTY RELATIVF TO BOUNDARY
(MEASURF OF ISSUE RESOLUTION, QUALTILTY OF DATA)
- WIDPTH OF DESIGN WINDOW
(MEASURFE OF IMPROVEMENT)

NRSERVATIONS

- WiLL PROBARLY NEED A COMPOSITE
- FIGURE OF MFRIT SHOULD NOT RE SPECIFIC TO A DESIGN

CONCEPT
ORGAMT7ATION OF DISCIPLIMES




MATERTIALS AND NucLrFAR TECHNOLOGY

- DIFFICULT TO SEPARATE INTO TWO COMPLETELY SEPARATE
ACTIVITIES FOR ORVIOUS REASONS. COMPLETE SEPARATION
MAY RESULT IN SERIONS FLAWS IN TECHNICAL PLANS

- MoRE LoGICAL:

- MATERIALS AS A SUBELEMENT OF NUCLEAR TECHNOLOGY
OR
- MUCLEAR TECHNOLOGY AS A SUBELEMENT OF MATERIALS
(PIFFICULT TO IMPLFMENT FOR MANY REASONS)

SucarESTED ReEsoLUuTiON

- KEEP AS TWO SFPARATF ELEMENTS AND
® PROVIDE A WORKING DEFINITION FOR EACH
® ENSURE INTERACTION AMONG THE TWO ACTIVITIES
- TWO MFMBERS COMMON TO ROTH GROUPS
- A MECHANISM TO RESOLVE DIFFERENCES IN
PHILOSOPHY, GOALS, ETC. (E<G., END-OF-LIFE
IRRADIATION TESTS VERSUS EARLY LIFE PHEMOMENA
EXPERIMENTS)

Ras1c MATERIALS

- (CONGCFRMEN WITH BASIC PROPERTIES OF MATERIALS
- FXPERIMENTS FOR SINGLE MATERIAL, GEOMETRY-INDEPENDENT
TESTS

MucLeAR TECHNOLOGY
- CONCERNED WITH RRDN FOR NUCLEAR COMPONENTS
- ALL EXPERIMENTS AND MODFLS EXCEPT THOSE FOR RASIC
MATFRIAL PROPERTIFS




FXISTIMG ACTIVITIFS, TASK GROUPS, FTC. RFLFVAMT TN
FUSTOM NHCLFAR TECHNOLNGY AND MATFRIALS

o FINFSSE

- TecHNIcAL PARrRTICIPANTS ( ~ 20)
- Fxrcutive CommiTtee (12)
- Anvisory CommiTTEE (10)

e NesieN/SysTEM STUDIES

o PLasMA INTERACTIVE CoMPoNENTS TAsk Grours

-  HHFMCD (HigH HeaT FLux MATERIALS AND COMPONENT
NEVELOPMENT)
- PMT (PLasMA MATERIALS INTERACTION)

e MaTer1ALS Task GrRoups

- ADTP (ALroy DeEvVELOPMENT FOR IRRADIATION PERFORMANCE)
- DAFS (DamaGeE ANALYSIS AND FUNDAMENTAL STUDIES)
- SPM (SpeciAL Purprose MATERIALS)




SUGGESTINNS OM NRGANTZATION OF TPA FOR FNT

Rasic ORGANIZATIONAL APPROACH

D) sk EXISTING FINFSSF ORGANIZATION

- RESOIIRCES TO NO THE TECHNICAL WORK

-~ RESOURCES TO PROVIDE _INITIAL AUNIT OF WORK AND
RECOMMENDATIONS (ANVISORY AND EXECUTIVE COMMITTEES,
INTERNATIONAL PARTICIPANTS AND CONNECTIONS TO THE
SUMMIT PROCESS)

2) SELEcT A TPA Sugroup FOR FNT

- RESPONSIRLF FOR WRITING THE TECHNICAL PLAN FOR FNT
- INTERACTS WITH FINFSSF TesT PLAN GROI'P TO SPECIFY
GROUNDRULES, ETC.

QuUESTION

How MUCH TIMF ARF WE PFRMITTEN To ASK THE T[PA suBGrRoUpP
MEMBFRS TO SPEND oN TPA?




ORGANT/ATINN NF TPA FOR FNT (ConT'D)

NRGANIZATION oF TeEcHNIcAL Toprics

A. NRGANIZATION BY COMPONENT
1. RLANKET/FIRST WALL
A l.L1ouIn METAL BLANKETS
B. SoLIN RREEDFR BLANKETS

Ce. OTHERS

7. PLASMA-INTERACTIVE COMPONENTS (FIRST WALL, LIMITER,
DIVERTOR, DIRECT CONVERTERS, FTC.) ENGINEERING ASPFCTS

3. TRITIUM AND VACUUM SYSTEMS

b, NTHERS

R. NRGANIZATION BY FACILITIES
1. NNLY TO THE EXTENT NOT COVERED IN A (OR REQUIRE A CROSS

COMPONENT FXAMINATION) = E«G., TESTING IN FUSION
FNVIRONMENT ISSUES

C. NveraLL TEsT PLan




EXPERIMENT PLANNING

Is a Key Element of Technology Development

(/ Proposed Application

\  of a Scientific Principle

— Conceptual Designs
p

8) promising design concepts

. ] FINESSE
I—-—«»l Exper_lment Planning I Scope
O test plan ——L

~———LR & D Implementation ]

T
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( Commercial Product
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FINESSE PROCESS For Experiment Planning

O promising designs

Characterize Issues
Quantify Experimental Needs

Evaluate Facilities

I Existing ' -

l Develop Test Plan ——

Experience from
Other Technologies
2\ P g

)

Programmatic Guidance

Role, Timing, Characteristics
of Major Experiments, Facilities
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