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SUBSYSTEM
® MAGNETS
e HeATING/FUELING
® BLANKET/FIRST WALL
e Prasma INTERACTIVE ComponenTs (PIC)
e TRITIUM PrROCESSING, VACUUM SYSTEMS

e RADIATION SHIELD

e ReMOTE MAINTENANCE EQUIPMENT

SPECTAL TASK

e Non-ELECTRIC APPLICATIONS

e INNOVATIVE Power CONVERSION

| EADERSHIP RESPONSIRILITY
HennInG/BERRY
BERRY/ScHMIDT
ABpou/Sm1TH/KORENKO/BERWALD
GAUSTER/SCHMIDT
(BARTLIT)
(ScruLTz)

GausTER/KORENKO

BerwaLn/ (Mo1R)

HENNING/BERWALD




SUBSYSTEMS AND MFPP ISSUES MATRIX

MFPP Issue
MAGNETIC PROPERTIES [ FusION FusIon
: ConFINEMENT | oF BurNING | MATERIALS NucLEAR

SUBRSYSTEM SYSTEMS PLASMA TECHNOLOGY

(DEFINITION)1 (DeFintTion)] (DeFintTron) | (DerFiniTION)
IMAGNETS X X X
HeAaTING/FUELING X X X
PIC T X X X X
BLANKET X X
TRITIUM PROCESSING X X X
RADIATION SHIELD X
REMOTE MAINTENANCE X X

e x's ARE FOR ILLUSTRATION ONLY (IDEALLY SHOULD HAVE A NUMBER)
o  ApvANTAGE OF MATRIX APPROACH:
1) pETAILED suBissUES oF MFPP 1SSUES ARE DERIVED FROM SUBSYSTEM

NEEDS (NOT FROM ABSTRACT), ALLOWS FOCUSED PLANNING; PROVIDES

TECHNICAL DEPTH TOo MFPP 1ssues

2) ENSURES THAT WORK ON SUBSYSTEMS IS DRIVEN BY MFPP 1ssues
(RATHER THAN EXHAUSTIVE R&D)




SUBSYSTEMS AND MFPP ISSUES MATRIX

®  WORKABLE

~ o Jupneep By TPA TecHNoLoGcY GROUP TO BE THE BEST ORGANIZATIONAL APPROACH
o DoES NOT CONFLICT WITH ANY RULE
e (UTPUT CAN BE ORGANIZED BY ISSUES, SUBSYSTEMS, OR BOTH

Marn CONCERN

(DEFINITELY NOT HOW SUBGROUPS ARE ORGANIZED)

e DETAILED AND CLEAR DEFINITION OF THE FOUR MFPP ISSUES AND THE GROUNDRULES
FOR PLANNING ARE NOT YET COMPLETE




MEPP_ISSUES

SUGGESTED ACTIONS
" ®  DEVELOP AND AGREE ON DETAILED DEFINITION OF EACH OF THE FourR MFPP 1ssues
e [EVELOP AND AGREE ON A NUMBER OF GUIDELINES

ExaMPLES oF GUIDELINES
®  FrAMEWORK FOR DEVELOPMENT OF MATERIALS SHOULD BE DERIVED FROM SETS OF
“COMPATIBLE COMBINATIONS OF MATERIALS” ACCEPTABLE FOR SUBSYSTEM
APPLICATION

® HIGHEST PRIORITY OF (OR THE ONLY) WORK ON SUBSYSTEM R&D IS FOR AREAS THAT
ARE RELATED TO THE FOUR MFPP 1ssues




BLANKET/F1rsT WALL SuBSYSTEM
ABDOU/SMI TH/KORENKO/BERWALD

BrankeT TecHNoLOGY

A

INTERFACE

Basic MATERIAL PROPERTIES

BerwALD

Scop

) AL TecHNnoLoGY AsPECTS

) PHENOMENA EXPLORATION

) MuLtipLe EFFecT TESTS

° INTEGRATED TESTS

) CoNcEPT VERIFICATION

) AnaLYTICAL MODELLING

(ABDOU)

AND RapIATION EFFECTS
SM1TH/KORENKO

Y

ScopPE

e Basic MATERIAL PRroPER-
TIES (PHYsicAL, CHEMICAL,
MecHANICAL AND NucLeAR PROPER-
TIES) FOR ALL MATERIALS
(STRUCTURE, MULTIPLIER,
BREEDER, COOLANT, ETC-)

o “SINGLE EFFECT” MATERIAL
[RRADIATION
- SINGLE MATERIAL
- SINGLE ENVIRONMENT

e Rapiation Damace THEORY




INCENTIVES FOR A “STRUCTURED MFTHODOLOGY/APPROACH

To ENCOURAGE CREATIVE THINKING AROUT VARIOUS R&D PATHWAYS (ALTERNATIVES
TO ACCOMPLISH ORJECTIVES)

To ENCOURAGE- UNCOVERING AND UNDERSTANDING KEY ASSUMPTIONS, DECISION
POINTS AND LIKELY OUTCOME (CONSEQUENCES) OF VARIOUS ALTERNATIVES

To PROVIDE A “COMMON SCALE” FOR COMPARING:
=  VARIOUS ALTERNATIVES

= RELATIVE “WORTH” OF MAJOR FACILITIES, EXPERIMENTS, RESEARCH
ACTIVITIES




TPA TECHNOLOGY METHODOLOGY

Acreep:  Neep STRucTURED MeTHODOLOGY
SeveraL OpTions ForR MeTHoDpoLogY WERE CONSIDERED

PREFERRED METHODOLOGY

FrRAMEWORK COMRINES:

1.  FIVE-STEP PROCESS ADOPTED FROM AN ONGOING “TECHNOLOGY DEVELOPMENT
Stupy”

2.  GUIDELINES FROM “ANALYTIC DeEcision-Makine ApPROACH” IN STEP 5B To
COMPARE PATHWAYS

CONCERN

ManPOWER RESOURCES AND TIME REQUIRED MAY NOT RE AVAILABRLE FOR TPA

ResoLuTION

1. AppLy PRererreD MeTHopoLOGY FOR CoMPLEX CoMPONENTS (E-G- BLANKET)
FOR WHICH INFORMATION AND RESOURCES FROM PREVIOUS OR ONGOING
STUDIES ARE AVAILARLE

2. SimpLiFy MeTHoDoLOGY FOR CoMPLEX COMPONENTS FOR WHICH INFORMATION
OR RESOURCES ARE LIMITED (E-G. PLASMA-INTERACTIVE COMPONENTS)

3. Use onLY “ExPERT JUDGEMENT” FOR SIMPLER CoMPONENTS (E-G- SHIELD)

R T S I S T

SR e BT




TPA TECHNOLOGY METHODOLOGY STEPS

GenerIC DesiGNs C) AtTrRACTIVE REACTOR CONDITIONS
STEE ,l
1 > »  Speciey OBJECTIVES
A |
e —
2 - _ CHARACTERIZE IsSUES

\

3 L—| QuanTiFy ExPerIMENTS, MoDELS Neeps

1

Y

4 } EVALUATE FACILITIES

—> —

EXISTING New

A l

5 f A DeveLop PaTHwAYs AnaLyTic Decision-
< ____ MAKING GUIDELINES
R CompPARE PATHWAYS

!

TesT PLAN




OBJECTIVES

MEASURABLE OBJECTIVES AND SUBOBJECTIVES ARE BEING DEVELOPED FOR
SUBSYSTEMS REPORTS, PLANNED IN SEPTEMBER U-6 MEETING IN CHICAGO

IMPORTANT AND DiFFicuLT Task

ExampLES FOR BLANKET FoLLow (DISCUSSED BUT NOT AGREED TO YET)




MFPP OBJECTIVES

Blanket

e

Show with a high degree of confiﬁence that
one or more attractive blanket options exist

aximize blanket predictability
(Minimize uncertainty)

Determine MHD pressure drop
and pressure stresses
(uncertainty in Ap)

Determine heat transfer/fluid
flow characteristics
(uncertainty in h)

Determine tritium transport rates
Determine compatible materfials
and ranges of compatibility
Determine materials properties
under {rradiation

(at shutdown)
Determine structural response

Determine characteristics of
breeder/struct./mult. {ateraction

Maximize blaunket
attractiveness .

|

l
-

Economics

Safety/Environment

Maximize lifetime
(fluence)

Maximize thermal
efficiency

(nthermal)

Minimize blanket
thickness

Maximize energy
multiplication

Maximize prob. of

self-sufficlency

Maximize
relfability

Minimize chemical
reactivity

(Ereaction)

Minimize tritium

inventory
(T inventory)

Minimize tritium
loss

ﬁinimize activation
(BHP @ 1Q_years)

Minimize afterheat

(5 full power)

Minimize internal
pressure (p)

Figure indicates Decision Analysis framework and sub-—objectives hierarchy for
Blanket (attributes Iin parantheses)




A KeYy 10 FORMULATING THE STRUCTURE ofF THE D

Is THE SELECTION OF SUBOBJECTIVES

BLANKET R & D OBJECTIVES

CREATE A RANGE OF BLANKET DESIGN OPT]ONS AND

VERIFY THEIR VIABILITY UNDER CONDITIONS ‘WHICH
CAN BE EXTRAPOLATED TO THOSE OF AN ATTRACTIVE

FUSION REACTOR

ECISION ANALYSIS PROBLEM

VERIFY ATTRACTIVE VERIFY ATTRACTIVE

BLANKET OpTioON #1 BLANKET OpT1ON #2
EcoNomics RELIABILITY

SUBOBJECTIVE #1 #2

SAFETY

ENVIRONMENT

#3

#4




PLASMA-INTERACTIVE COMPONENTS (PIC)

INQI!!DE?
' LIMITERS, DIVERTORS, ETC.
‘IN-VESSEL ELEMENTS OF PLASMA HEATING (E-G. RF ANTENNA)

QUESTION
TPA GROUND RULE CONCERNING NEAR-TERM AND LONG-TERM R&D?
Option A
PIC wiLL BE DEVELOPED ONLY AS REQUIRED FOR PLASMA EXPERIMENTS (I.E. ONLY
NEAR-TERM, ROLL-FORWARD APPROACH)

OpTIoN B

PIC wiLL HAVE T™wo R&D ELEMENTS:
1) SuPPORT PLASMA-EXPERIMENTS
2) ADDRESS SELECTED KEY LONG-TERM ISSUES WHERE RESOLUTION IS
CRITICAL FOR ECONOMIC AND ENVIRONMENTAL ASSESSMENT




EXAMPLES OF DIFFERENCES BETWEEN NEAR AND LONG-TERM PIC ISSUES

Near Term

Long TerM

Passive CooLING

SHORT PuLSsE

EROSTION NOT LIFE-LIMITING
DISRUPTION A DRIVING FACTOR

HEAT TRANSFER PRIMARY FACTOR
TRITIUM PERMEATION NOT A KEY ISSUE
IN-VESSEL RF ANTENNA ACCEPTABLE

Active CooLING

Long PuLse

EROSION IS CRITICAL

DISRUPTION SHOULD NOT BE A DRIVER

- THERMOMECHANICAL RESPONSE MAIN FACTOR

TRITIUM PERMEATION A KEY ISSUE
IN-VESSEL RF ANTENNA MAY NOT BE
ACCEPTABLE

GRAPHITE SURFACE ACCEPTABLE
WATER COOLING ACCEPTABLE

GRAPHITE TILES NOT ACCEPTABLE
NEED TO EXPLORE LIQUID METALS




PIC_PLANNING GROUNDRULE (NEAR- VS. LONG-TERM)

OpTiOoN A
(ONLY NEAR TERM)

OpTioN B
(NEAR AND LONG TERM)

|ADVANTAGES

WORK COUPLED DIRECTLY TO PROJECTS
ENSURES NEAR-TERM NEEDS ARE MET
ELIMINATES THE NEED FOR A BROAD-
BASED PROGRAM BASED ON' UNCERTAIN
PLASMA CONDITIONS

LOWEST NEAR-TERM COST

ADVANTAGES

PERMITS TIMELY FEEDBACK ON INTER™

RELATIONS BETWEEN PIC, conFine-

MENT CONCEPT AND PIC, OTHER TECH-

. NOLOGIES-.

REDUCES LONG~TERM RISK

CAN POTENTIALLY SAVE TIME AND
MONEY IF WORK ON LONG~TERM ISSUES
HELPS WITH CHOICES IN NEAR™TERM

DI SADVANTAGES

NEAR-TERM SOLUTIONS MAY NOT EXTRA-
POLATE TO ATTRACTIVE CONDITIONS
HIGHEST RISK (MAY SERIOUSLY AFFECT
THE OUTCOME OF FUSION ECONOMIC AND
ENVIRONMENTAL ASSESSMENT)

DisapvanNTAGES

REQUIRES LARGER FUNDING OR MORE -
BUDGET CONSTRAINTS ON NEAR-TERM
EXPERIMENTS

MORE COMPLEX ORGANIZATIONAL PRO™
BLEMS (IN THE FIELD, IN OFE)




INTERFACE BETWEEN PLASMA AND TECHNOLOGY GROUPS

NEEDED MOST FOR: .
PLANNING PLASMA-RELATED TECHNOLOGIES (REQUIRE CONSISTENCY ON GROUNDRULES,
ASSUMPTIONS, PLANNING STRATEGY, ETC-)

SUGGESTED ACTIONS

ONE MEMBER FROM TECHNOLOGY GROUP PARTICIPATES IN PLASMA SCIENCE GRoup
(J. ScHMIDT IS SUGGESTED)

OR

FORM AN INTERFACE GROUP THAT MEETS OFTEN ENOUGH AND DEVELOP GUIDELINES ON
INTERFACE ISSUES.
SUGGESTED MEMBERS:

J. Scumipt, W. GausTer

D. Post, J. RawLs

PLus oNE orR TWo FroM ouTsine TPA




FUSION TECHNOLOGY GROUP ACTIVITIES/SCHEDULE

Summer 1985

° ORGANIZE SUBGROUPS

e CHARACTERIZE ISSUES

L IDENTIFY, QUANTIFY EXPERIMENTS NEEDED (NOT FACILITIES, BUT MAJOR
FEATURES OF EXPERIMENTS, EXPERIMENTAL CONDITIONS) TO RESOLVE ISSUES

° EVOLVE METHODOLOGY FOR PLANNING

FaLL 1985 o

b EVALUATE EXISTING FACILITIES CAPARILITIES AND LIMITATIONS
o CHARACTERIZE, SELECT "NEW FACILITIES
° DeEvELOP ALTERNATIVE PATHWAYS

WINTER 1986

COMPARE ALTERNATIVES FOR EACH COMPONENT
. CoMPARE “RELATIVE WORTH” AMONG COMPONENTS?
. DevELOP BASIC ELEMENTS/FEATURES OF TECHNOLOGY TECHNICAL PLAN

SerinG 1986

° Focus ON SPECIFIC PLANS FOR NEXT FIVE YEARS WITH MFPP ISSUES ORIENTATION
e REFINEMENT
° WRITING




VERY NFAR-TERM MILESTONES FOR TECHNOLOGY

SEPTEMBER 4-6
- o MeeTing IN CHIcAGO
* Focus oF MeeTING
- OBJECTIVES AND SUBOBJECTIVES FOR SuBsYSTEMS
= IMPORTANT FACTORS TO AcHIEVE OBJUECTIVES
- DevarLep DeFINITION oF MFPP [ssues
- TecunicaL Issues

= HIGHLIGHTS oF MaJor FACILITIES, EXPERIMENTS AND RESEARCH ACTIVITIES

INTERIM ReEPORT

Outrine Deverorep Jury 19

FIrsT DrAFT Due: OcToBer 5
FINAL Manuscript Due: Octomer 20
Issue: Octorer 31




