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TECHNOLOGY GROUP STEERING COMMITTEE
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NuctEAR TECHNOLOGY MATERIALS

NUCLEAR SUBSYSTEMS ® MATERTALS FOR REACTOR SUBSYSTEMS
PHENOMENA EXPLORATION ® MATERTALS IRRADIATIONS
MULTIPLE EFFECT TESTS ® BASIC MATERIALS PROPERTIES

(PHYSICAL, CHEMICAL, MECHANICAL, AND
NUCLEAR PROPERTIES) FOR ALL MATERIALS

INTEGRATED TESTS AND CONCEPT | (STRUCTURE, MULTIPLIER, BREEDER,
VERIFICATION COOLANT, ETC.)

ANALYTICAL AND COMPUTER MODELING o RADIATION DAMAGE THEORY
FEXPERIMENTS, FACILITIES FOR ® FACILITIES FOR MATERIALS £«

4%
&
.

NUCLEAR TECHNoLOGY R & ] IRRADIATION




TPA TECHNOLOGY METHODOLOGY STEPS

~ STEP

1 {———-—b- Characterize Issues
, |
' |
2 “““"*' Specify Objectives
I
| |
{
3 . QUANTIFY EXPERIMENTS,
MODEL NEEDS
T
l
'
4 *_____’_ EVALUATE FACILITIES
Existing New
| |
| l
| f
5 l a DEVELOP PATHWAYS
e e e

b COMPARE PATHWAYS

|
|
\

TEST PLAN




TPA TECHNOLOGY STATUS SUMMARY

® COMPLETED STEPS 1 AND 2
- CHARACTERIZE ISSUEs

- SPECIFY OBJECTIVES
. ® INTERIM REPORT 1s BEING REVIEWED

o PHase II WirLL Focus oN STeEpPs 3-5
- MAJOR EXPERIMENTS AND FACILITIES

- TecHNIcAL Loecic NETWORK




DEFINITION OF ISSUE?

e DiFFicuLT 10 DEVELOP PRECISE MEANING

e OFTEN USED TO CONVEY DIFFERENT MEANINGS:

PROBLEM
UNCERTAINTY WITH NEGATIVE
CONSEQUENCE

ELEMENT

TEcHNIcAL ARea, Toric

e SELDOM USED TO MEAN POSITIVE




ISSUE CHARACTERIZATION ITEMS
IN TECHNOLOGY REPORT

1. DescripTION

2. PoTeENTIAL IMPACT oON DESIGN

- FEAsIBILITY

- ATTRACTIVENESS

3. DeEsieN SPECIFITY
How GENERIC/SPECIFIC RELATIVE To
- £r.ass oF DEsicns
- TECHNOLOGY COMPONENT

= CONFINEMENT CONCEPTS

4. OveraLL LeveL ofF CONCERN
OveraLL IMPORTANCE TO Fusion

ComposITE: BASED oN 2, 3 AND
OTHER FACTORS




POTENTIAL IMPACT ON DESIGN |

Feasibility Issues
® May Close the Design Window

® May Result in Unacceptable Safety Risk

® May Result in Unacceptable Reliability,
Availability or Lifetime

Attractiveness Issues
® Reduced System Performance
® Reduced Component Lifetime
® Increased System Cost

® Less Desirable Safety or
Environmental Impact
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Uncertainties in MHD, Corrosion, Heat Transfer,
Radiation Effects Represent Major Issues

U(T): Any of:
T, =650 C
Tint =590 C
h,, = 0.7h




PRIMARY ISSUES FOR MATERIALS

e RADIATION EFFECTS ON MATERIALS PROPERTIES

- MECHANICAL
-~ THERMOPHYSICAL
- THERMOCHEMICAL

- OTHERS

® BAsELINE (UNIRRADIATED} PROSERTIES

- NECESSARY FoOR ScoPiINng PRIOR TO
IRRADIATION

® FABRICATION/JOINING




PRIMARY ISSUES FOR MATERIALS

STRUCTURAL MATERTIALS
(FW/B/PIC = ALLOYS AND CERAMICS)

Embrittlement and loss of fracture toughness as they affect the mechanical
performance

Radiation-induced swelling and creep that affect dimensional stability
Property changes that result from compositional or phase changes
Baseline properties of developmental materials required for selection
Fabrication/Joining

NON~-STRUCTURAL BLANKET MATERIALS
Solid Breeder Materials

Basic understanding and data on tritium solubility and transport, and
microstructure

Swelling and creep that affect dimensional stability or mechanical integrity

Changes in thermal conductivity and chemical stability at high fluence/Li
burnup that affect thermal performance

Liquid Breeders/Coolants

Radiolytic decomposition of molten salts and organic coolants

Ceramic Insulators

Fracture strength and thermal shock resistance to withstand thermal transients
Degradation of electrical properties by radiation
Swelling and creep that affect dimensional stablity

Fabrication/Joining




Liquip METAL

® MHD EFFECTS

® COMPATIBILITY

o [RRADIATION EFFECTS
STRUCTURE

PRIMARY ISSUES FOR BLANKET

SOoLID BREEDER

o TRITIUM RECOVERY, INVENTORY

® THERMOMECHANICAL INTERACTIONS

® IRRADIATION EFFECTS
STRUCTURE/BREEDER/M

- FueL SELF SuFFIcIENCY
- TRITIUM EXTRACTION, CONTROL

- FA1LURE Mopes AND EFFECTS




PRIMARY ISSUES FOR TRITIUM PROCESSING

© TRITIUM MONITORING AND ACCOUNTABILITY
e IMpPurITY REMovAL FrOM D-T FueLs
e TRITIUM REMOVAL FROM WATER CooLANT, RooM ATMOSPHERE

® TRITIUM PROCESSING SYSTEM SAFETY AND RELIABILITY




PRIMARY [SSUES FOR RADIATION SHIELDING

© SPECIFICATION OF SHIELD DESIGN GUIDELINES
- DATA FOrR CoMPONENT RADIATION PROTECTION CRITERIA

® VERIFICATION OF SHIELD EFFECTIVENESS

PRIMARY ISSUES FOR REMOTE MAINTENANCE

® INTEGRATION INTO FActLITY/COMPONENT DESIGN

~ ® DEVELOPMENT oF SPECIALIZED FQUIPMENT

PRIMARY ISSUES FOR JNSTRUMENTATION AND CONTROL

® Accuracy, DecaLIBRATION IN FusioN FNVIRONMENT

e LIFETIME UNDER IRRADIATION




PRIMARY ISSUES FOR PLASMA INTERACTIVE COMPONENTS (PIC)

PARTICLE ExHAUST, REcYCLING
.EROSION/REDEPOSITION

ENERGY REMOVAL/RECOVERY
THERMOMECHANICAL LOADING AND RESPONSE
RADIATION EFFECTS

TRITIUM PERMEATION AND INVENTORY

FABRICATION




PRIMARY ISSUES FOR FUELING

® SPECIFICATION oF OPTIMUM FUELING PROFILES
- MAY VARY FROM ONE CONFINEMENT CONCEPT TO ANOTHER

- TECHNOLOGY VIEWPOINT: LARGE PELLET IS EASIER
THAN HIGH VELOCITY

o PELLET ABLATION MODELING

o PELLET INJECTOR:PERFORMANCE

- STATE OF THE ART FOR PELLETS: .
D ~ U4 MM v = 2 KM/S REPETITION RATE ~ 5-40 s~

-




PRIMARY ISSUES FOR HEATING AND CURRENT DRIVE

® NecaTive IoN BeAM SySTEM ATTRACTIVENESS

o NegATIVE IoN BeEaM CoMPONENT PERFORMANCE
- Ton Source
- ACCELERATOR
- NEUTRALIZER

® IDENTIFICATION OF AN ATTRACTIVE IoN Wave HEATING MoDE

® DEVELOPMENT ofF ICRH COMPONENTS
- LAUNCHERS
- FEEDTHROUGHS
- MATCHING SYsTEMS
- Power Sources

® UNDERSTANDING oF LHH Power DEPosITION
o |LHH CoMPONENTS
- LAUNCHER ,
- SOURCE .o

o ECH Tuses | | I

® IDENTIFICATION oF ErFIcIENT CURRENT Drive TECHNIQUE




PRIMARY ISSUES FOR MAGNETS

e CopPER CoILS
- b'\
STRENGTH oF CoPPER

-~ DEMOUNTABLE OR SLIDING JOINTS

o PyLsep CoirLs
- OH Corr DEVELOPMENT
- HieH Fi1eLp CoiLs

- ENErRGY STORAGE

e SUPERCONDUCTING Co1ILsS

- RapraTrON HARDENING OF CONDUCTORS, INSULATORS AND STRUCTURES / -

A

- SUPERCONDUCTING CURRENT DENSITY

- STRUCTURAL MATERIALS STRENGTH AND TOUGHNESS




OBJECTIVE

® IDENTIFIES WHAT MUST BE ACHIEVED AND A
DIRECTION FOR ACHIEVEMENT

ATTRIBUTE

© A SPECIFIC OR QUANTIFIABLE PARAMETER TO
INDICATE THE DEGREE TO WHICH ITS
ASSOCIATED OBJECTIVE IS MET

o VARIETY oOF MEASUREMENT SCALES

NATuRAL, PrRoxY, orR CONSTRUCTED




FUSTON NUCLEAR TECHNOLOGY

OBJECTIVE

SHOW THAT IT WILL BE POSSIBLE TO DEVELOP ATTRACTIVE NUCLEAR

TECHNOLOGY SUBSYSTEMS' UNDER CONDITIONS RELEVANT TO FUSION
ENERGY SOURCES. :

PROVIDE A PREDICTIVE CAPABILITY WHICH CAN BE USED TO ASSESS THE
PERFORMANCE OF FUSION NUCLEAR SUBSYSTEMS




BLANKET OBJECTIVE

DEVELOP ATTRACTIVE BLANKET TECHNOLOGY
FOR ENERGY AND FUEL“PRODUCTIQN AND RECOVERY

ATTRACTIVENESS
(SUBOBJECTIVE)

ECONOMICS/PERFORMANCE SAFETY/ENVIRONMENT
(SUB-SUBOBJUECTIVE) (SuB-SuBoBUECTIVE)

ATTRIBUTE: (S-E

ATTR;BUTE: CS-S

PREDICTIVE CAPABILITY
AND UNDERSTANDING
(SUBOBUECTIVE)

ATTRIBUTE: C(S-P




EcoNoMIcs/PERFORMANCE

Neutron WaLL Loap
SURFACE HEAT FrLux
TRITIUM BREEDING
THERMAL EFFICIENCY
ENERGY MuLTIPLICATION
BLANKET THICKNESS
RELIABILITY

LIFETIME

SEcTOR MTBF/MTTR

BLANKET/TRANSPORT Loop
CosT

BLANKET ATTRIBUTE

SAFETY/ENVIRONMENT

° CHEMICAL REACTIVITY

REsPoNSE To Loss-gF-
CooLANT

VULNERABLE TRITIUM
INVENTORY

LonG-TERM AcTIVATION

AFTERHEAT

RouTINE RADIOACTIVITY
RELEASE

e 0THERS

KEY PARAMETERS IN CONSTRUCTED SCALE

o MHD

BREDICTION/UNDERSTANDING

FLUID VELOCITY PROFILE
PRESSURE DROP

HEAT TRANSFER
CORROSION

® TRITIUM INVENTORY

SOLUBILITY
TRANSPORT
ETC.

e MATERIALS INTERACTIONS

BREEDER/STRUCTURE
CooLANT/STRUCTURE
PURGE/BREEDER




Plasma Technology Objective

Establish the scientific and
technological base required for
plasma technology.

Magnet Objective

ments and establish a data base

technology under conditions

Improve magnets for fusion experi—

for the confining magnetic fields

Heating and Current Drive Objective

-

Establish scientific and technological
data base for reliable operation of
subsystems for heating plasmas to
high temperatures and creating

Fueling Objective

Establish scientific and tech—
nological data base for reliable
operation of subsystems for
fueling large, high temper-

applicable to fusion reactors.

desired particle distributions ature plasmas.
and efficient confinement.

Remote Maintenance Objective

Develop design inputs, equip—
ment and procedures to support
machine availability goals.

Plasma lnteracﬁve
Components Ob}ectiv_e*

Establish the scientific and techno—
logical date base for reliable oper~
ation of subsystems that provide for
plasma particle and energy removal,
input power transmission, and -
Impurity control.

*Also shown under Nuclear Technology in Fig. 4.4-1.




Establish Scientific a

nd Technicol Base for
Reliable Operation of Subsystems that Provide
for Plasma Particle and Energy Removal,

Input Power Transmission, and Impurity Control*

Attractiveness

Identify PIC Technologies that Provide Interactive
Performance and Safety/Environmental Features

[

-

Predictability

Establish Predictive Capability

l

-

Maximize Performance

Moximize Safety

Maximize Predictive

A Maximize Engineering
of Plasma and Minimize o
Interactive Components Environmental Effects Capability Data Base
. Maximize Maximize
| Moximize Particle || Moximize Fault || Understanding of || Bulk Materials
Control Tolerance Surface—Related Properties
Phenomena Data Base
e T Maximize - .
| i | Minimize It | ungorstanding of | | | Meximize Erosion/
Lifetime Permeation f;lg::woamidng: Data Base
Maximize ‘ _—
Maximize Energy Minimize Stored Understanding of Maximize
— Removal an — — — Fabrication
Utilization Energy Neutron Damage . Doto Base

Mcximize_ Power
Transmission

Maximize Design
Integration

Minimize Activation
and Waste

Related Phenomena

*important factors for specifying attributes are summarized in Table 4.3-1.




Improve Magnets for Fusion Experiments and
Establish a Data Base for the Confining
Magnetic Fields Technology under Conditions
Applicable to Fusion Reactors

Maximize Copper
Magnets Performance

Maximize Pulsed
Magnet Performance

Maximize Superconducting
Magnets Per-formqnce

Maximize Strength and Con-
ductivity of Copper Alloys

Attribute: Constructed scole

from yields & conductivity

Maximize Current for
Demountable Joints

Attribute;
Current (106 amps)

Maximize Ohmic Heating
Coil Performance

Attribute: Time rate of
magnetic field change (T/s)

Maximize Plasma
Shaping Coil Field

Attribute:
Magnetic field (T)

Moximize Storage
Economics

Altribute:
Cost/unit energy ($/joule)

Maximize Current

Density

Attribute: .
Current density (4/em2)

Maximize Conductor

Strain Resistance

. —
Strain limit (%)

: Moximize Radiation

Fluence Limits

Radiation fluence (RADS)

Maximize Performance

of Structural Materigls
Attribute:
Constructed scale from

fracture toughness and
field strength -

Y

o




Establish Scientific an
Datae Base for Heatin
Temperatures and Creating Desire
Particle Distributions

d Technological
Plasmas to Hzgh

Maximize Understanding and
Predictive Capability of Heating
Science and Technology

I

1

Maximize Performance of
Heating and Current
Drive Systems

—

Maximize Bulk Plasma

Maximize Plasma Surface

Maximize Launcher

Haximize Performance of Power

Constructed scale

S—

Minimize Distribution
Functions Modifications

Attribute:

Constructed scale

Constructed scale

Plasma Z 4

Maximize Reliability
& Lifetime

Attribute: System
Availability & lifetime

e d

Interaction Predictability Interaction Predictability Performance Source and Transport System
| _{ Maximize Local || Minimize Impurity - Maximize [ Maximize
Power Deposition Generation Efficiency Efficiency
Attribute; Attribute: Attribute: :
Constructed scale Constructed scale Efficiency - Efficiency
|| Minimize Transport __| Ninimize Plosma Inter- || Minimize Impurity || Maximize Reliability
Modifications actions w!*h Launcher Generation & Lifetime
Attribute: Attribute: Attribute; Attribute: System

Availability & lifetime

Maximize
Maintainability

ribute:
Mean time to repair

Optimize Source
pecifications -
Attribute:

Constrﬂcted scale




Establish Scien
for Fueling Larg

tific and Technological Base
e, High Temperature Plasmas

Establish Scientific and Techno

for Pellet Fueling

logical Base

l

l

-

Maximize Understanding and Predictive
Capability for Peliet Fueling

Maximize Injector Performance

Maximize Understondin? of
Required Fueling Profile

Constructed scale

Maximize Predictive Capability
for Determining Ablation Rate

tribate:

Constructed scale

Maximize Reliability

Attribute: Constructed scale .
involving availability & lifetime

Maximize Pellet Velocity

Attribute; o
Pellet velocity (m/s

Maximize Pellet Size

Attribute:
Pellet size (mm)

Minimize Cost

Injector cost (§)

Minimize Tritium Inventory -

Attribute:

Iritium inventory (g)




Develop Design Inputs,
and Procedures to S
Machine Availability

Equipment
upport

oals

Optimize Remote Handling and
Maintenance Capabilities in Design

Maximize Unit
Lifetime

Attribute:
Lifetime (y)

Minimize Iime for
Remote Maintenance
Procedures

Attribute: Time requirsd
for maintenance task {d)

Develop Unique Capabilities Not
Available from Other Technologies

Optimize Capdbility for
Heavyweight Precision
Transporter Aligner

Attribute: Constructed scale

based on weight, alignment,
speed, and time

Optimize capability to
Gain Access to and
Replace Components

Attribute:
keplacement time (d)




Fusion Nuclear Technology Development Objective

Show that it will be possible to develop attractive nuclear
technologies for fusion applications. Provide q predictive
capability which can be used to assess the performance of

fusion nuclear technalogies.

First Wall/Blanket Objective

Tritium Processing
Technology Objective

Advanced Alternative

Show that it will be possible to
develop attractive first wall/
blanket technologies for fuel and
energy production and recovery.
Provide a predictive capability

to assess the Eerformonce of

and blanket.
first wall/blanket components.

Provide proven, safe systems that
efficiently handle and process
the tritium—containing streams
outside the plasma chamber

Power Conversion Objective
Resolve the critical feasibility issues
associated with the development of
advanced power conversion systems
which have potential to improve the
economic, safety, and environmental
potential of fusion energy.

Radiation Shielding Objective

Develop a firm basis for designing,
building, and repairing the radiation
shields for fusion reactors and
experiments.

Plasma—Interactive
Components Objective*

Establish the scientific and techno-

| ogical data base for religble oper—
ation of subsystems that provide for
plasma particle and energy removal,
input power transmission, and
impurity control.

*Also shown under Plasma Technology in Fig 4.3-2.




SMA-NTER COMPONENTS (P

' LIMITERS, DIVERTORS, ETC.
IN“VESSEL ELEMENTS OF PLASMA HEATING (E-G. RF ANTENNA)

QUESTION

TPA GROUND RULE CONCERNING NEAR-TERM AND LONG-TERM R8D?
OrTION A

PIC wiLL BE DEVELOPED ONLY AS REQUIRED FOR PLASMA EXPERIMENTS (1.E. ONLY
NEAR-TERM, ROLL~FORWARD APPROACH)

OptiOoN B
PIC wiLL Have Two R&D ELEMENTS:
1) SuPPGRT PLASMA-EXPERIMENTS

2) ApDRESS SELECTED KEY LONG-TERM ISSUES WHERE RESOLUTION IS
CRITICAL FOR ECONOMIC AND ENVIRONMENTAL ASSESSMENT




EXAMBLE&_QE_DLEEERENQES BETWEEN NEAR AND LONG-TERM PIC ISSUES

Near TeERM

Long Term ST

Pass1ve CooLiNG

SHORT PuLse

EROSION NOT LIFE-LIMITING
DISRUPTION A DRIVING FACTOR

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

Active CooLineg

Lone Putse

ErROSION IS CRITICAL

DiSRUPTION SHOULD NOT BE A DRIVER

- THERMOMECHANI CAL 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




P NNING GROUNDR

NEAR- VS. [ONG-

OpTION A
(ONLY NEAR TERM)

OpTION B
(NEAR AND LONG TERM)

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

D1 SADVANTAGES

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

DisApvanTaces

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

MORE COMPLEX ORGANIZATIONAL PRO-
BLEMS (IN THE FIELD, IN OFF)




First Wall/Blanket Development Objective*

Show that it will be possible to develop attractive first
wall/blanket technologies for fuel and energy production
and recovery. Provide g predictive capability to assess
the performance of first wall/blanket components.

Attractiveness Subobjective

ldentify first wall/blanket technologies

which can provide attractive performance
levels and safety/environmental features
to satisfy the requirements of candidate
magnetic fusion confinement concepts and

fusionenergy applications.

Predictabilit,y Subobjective

reduce the

.

reactor appl

Establish a Fredictive capability to
evels of uncertainty in
anticipated performance and reliability
such that the risk in extrapolation to
ication will be minimized.

Performance/Economics
Subobjective

Maximize the perfor-
mance and minimize
the cost of first
wall/blanket systems.

Environment/Safety

Fundamental Phenomena
Subobjective

Understanding Subobjective

Maximize the safety and
minimize the environ—
mental effects of first
wall/blanket systems.

Develop an under—
standing of funda—
mental phenomena
that strongly influence
the ottractiveness
attributes of first
wall/blanket systems.

Overall Predictability
Subobjective

Minimize the uncertainty
inall engineering
pareameters that strongly
influence the attractive-
ness ottributes of first

wall/blanket systems.

*Important factors for specifying attributes are summarized in Table 4.4-2.




Radiation Shielding Development Objective*

Develop o firm basis for designing, building,
operating, and repairing the radiation shields
for fusion reactors and experiments.

-

Shielding .
Requirements Subobjective

Establish limits for allowable
radiation heating dose and
dose rates for key components
including superconducting

. magnets and diagnostics.

Effectiveness
Verification Subobjective

Validate radiation shield analysis
codes and data for shielding
calculations to verify the
adequacy of shield esigns.

. . Design
Optimization Subabjective

Develop optimized shield
designs for maximum effec—

tiveness and minimum cost,

*Attributes for radiation shielding are constructed scales.




Tritium Processing Technology Development Objective

Provide proven, safe systems that efficiently handle
and process the tritium—containing streams outside
the plasma chamber and blanket.

Process
Purity Subobjective

Provide D—T fuel with ac—
ceptable impurity levels.
Provide deuterium to ney—
tral beam injectors with
acceptably low tritium
levels.

Tritium
Release Subobjective

Process
Loss Subobjective

Develor tritium process Minimize process losses
0

Attribute: Fuel stream
impurity level (ppm)

technologies which mini- to the waste treatment
mize tritium release system.
to the atmosphere.

Attribute; Tritium Attribute: Amount of

release rate (Ci/d) process losses (g)

Tritium
[ nventory Subobjective

Minimize the tritium
inventory in the
processing system.

Attribute: Tritium
inventory (g)




that enhance the e

Develop new or improved materials

economic and
environmental attractiveness of fusion

as an €nergy source.

7

Develop structurgl
materials that
provide attractive
performance in the
fusion environment.

Develop non-strycturq|
blanket materials
that provide attractive
erformance in the
usion environment.

Develop specigl
moten%ls that

provide attractive
rperformonce in the
u

sion environment.,

Develop magnet

materials thgt
provide attractive
performance in the

fusion environment.




Develop structurql
Frovide attractive
in the fusion en

materials that
performance
vironment,

Maximize Performance
and Safety

Establish Predictive
Capability

L Minimize Loss

of Ductility

Attribute: Tensile ductility (%),

fracture to ughness (J)

S———

Maximize Strength

Maximize Baseline
Data Base

Attribute:

Constructed scale

Maximize Fabrication

Attribute:

————t s

Tensile strength (mPa)

Maximize Dimensiong]
Stability

Attribute: Swelling (%),
Phase stability, creep (%)

Mipimi;e
Activation

Activation (BHP @ 10y)

ota Base

Attribute:

Constructed scaole

Maximize Radiation
Effects Datq Base

Constructed scale

Maximize Nuclear
Dato Base

Constrycted scale




