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ADVANCED FUELS CAMPAIGN  
FY 2013 ACCOMPLISHMENTS REPORT 

1. INTRODUCTION 

Department of Energy (DOE) Nuclear Energy Research and Development Roadmap, Report to 
Congress, April 2010
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ACCIDENT TOLERANT FUELS (ATF) 
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METALLIC TRANSMUTATION FUELS 
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CROSSCUTTING CAPABILITIES 

 

 

2. CAMPAIGN MANAGEMENT AND ORGANIZATION 
J. Carmack (INL) 
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Figure 1. AFC Organization with NEAMS Interface 

ADVANCED LWR FUELS 

 

 

 

METALLIC TRANSMUTATION FUELS 

 

CROSSCUTTING CAPABILITY 
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CAMPAIGN MANAGEMENT 

 

 

2.1 AFC Integration Meetings and Technical Workshops 
L. Braase (INL) 

 

 

2.2 International Collaborations 
J. Carmack (INL) 
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ADVANCED 
LIGHT WATER REACTOR  

FUEL SYSTEMS DEVELOPMENT 
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3. ADVANCED LWR FUEL SYSTEMS DEVELOPMENT 

3.1 Accident Tolerant Fuels  
S. Bragg-Sitton (INL) 
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Figure 2. Proposed Accident Tolerant Fuel evaluation methodology. Preliminary concept down-selection would 
occur within Step 1, with secondary down-selection occurring at the end of Phase 1 prior to detailed tests and 
behavior model development. 

Fundamental Scoping
Sensitivity analyses, benchtop scoping tests 
for viability, preliminary irradiation testing

Enhanced Accident Tolerance
Perform additional detailed 

calculations as necessary

Behavior/Phenomenological Response
Fission product release

Thermal (Tm, k, Cp…)
Mechanical Interactions (PCMI: CTE, y E…)

Chemical compatibility (PCCI, coolant interactions)

Measure Detailed Materials 
Properties and Characteristics

Thermal, Mechanical, Chemical 

Are the proposed 
behavioral models 

adequate?

Detailed System Analysis
Fuel performance, accident progression

Does it meet neutronic 
performance needs? 

Core thermal hydraulics?

Yes

Review alternate 
concepts

Does it meet 
minimum 

requirements?
NoReview alternate 

concepts

Yes

Yes

No

No

Measure additional data 
necessary to develop 
adequate models.

Assess advanced 
fuel design

Detailed Constraints Analysis
Economic analysis and fabrication 

studies  (performed in parallel)

2a

3 4

5

7

6

Preliminary Screening
Feasibility Assessment: Fabrication, ability to 

meet requirements under each operating regime

Implementation
LTRs, LTAs, fuel qualification and 

commercial implementation

Phase 1

Phase 2
Expert Panel Review –

Decision to Proceed

Initial Expert 
Panel Review

Ranked List of 
ATF Options

Basic Core Level Analysis
Evaluate neutronics, thermal-hydraulics

2b

Analysis will include Severe 
Accidents, DBA (LOCA,RIA), 
AOO and Normal Operation 

Behavioral models 
will be comprised of 

validated models, 
validated data and 

assumptions

8
Phase 3

Decision to proceed based on funding 
availability and expectations for resolution 
of  noted issues (see screening table).

Includes preliminary analyses 
performed by the design and 
development team, based on 
existing data and reasonable 
assumptions, and preliminary 
economic assessment.

1

Phase 2 activities inform fuel qualification 
for eventual commercial implementation.

Feasibility

Development & 
Qualification

Commercialization
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3.2 Industry and University Led Accident Tolerant Fuel Projects 
S. Bragg-Sitton, (INL) 

 

 

 

3.3 Core Level Advanced LWR Fuel Concept Analysis 
M. Todosow and N.R. Brown (BNL); K.J. McClellan (LANL) 

 .

 .
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Figure 3. Explicit Serpent (Monte Carlo) 
model of Reference Reactor  

Figure 4. Impact of the UN fuel porosity on the cycle length assuming 
a constant linear heat rate per pin 
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3.4 DOE/JAEA Collaboration on Accident Behavior of Oxide Fuels 
A.T. Nelson, K.J. McClellan (LANL); K. Suzuki and M. Kato (JAEA-Tokai) 

 New ceramic fuel compositions 
were screened for accident 
tolerant characteristics & 
neutronic performance 

 Ceramic fuel fabrication 
capabilities were brought 
online to make ATF tests with 
enrichments tailored for ATR 
irradiations 

 Field assisted sintering was 
demonstrated as a route to 
fabricate fuels that cannot be 
synthesized using conventional 
processes 
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Figure 5.  Oxidation rate constants developed for UO2 exposed to various partial pressures of water vapor as 
required for kinetic rate studies illustrating the impact of temperature on oxidation and degradation of UO2 at 
elevated temperatures. Sample families of oxidation curves are shown at left. 

loss

3.5 Severe Accident Test Facility 
L. Snead (ORNL) 
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Figure 6. Severe Accident Test Station and Associated CVD-SiC Exposure Test Results 

LOCA Testing of Advanced LWR Cladding Alloys 

 
Figure 7. ATF FeCrAl LOCA Test 

3.6 Thermochemical Experiment and Modeling of U-RE-O Systems 
S. Voit, T. Besmann, J. McMurray, B. Slone, D. Shin (ORNL); S.M. Lee, T. Knight (USC) 
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Figure 8. Oxygen Distribution in Irradiated Fuel Pellet 

 
Figure 9. Calculated versus experimental oxygen pressures in U1-yGdyO2±x 
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3.7 Advanced LWR Fuels Development 

3.7.1 Ceramic Fuel Technologies 
K. McClellan (LANL) 
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3.7.2 High Density Fuels Glovebox 
C Knight, R. Damiana (INL) 

3.7.3 Composite Fuel Development 
A. Nelson, K. McClellan (LANL); M. Todosow, N. Brown (BNL) 

 
Figure 10. High Density Fuels Glovebox in EFF. 
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Table 1. Calculated cycle length for various fuel options at 5% 235U enrichment with a soluble boron 
concentration of 500 ppm. 

Fuel UO2 
(0.95) 

UN 
(0.95) 

UN 
(0.8) UN-3Si5 UN-U3Si2 UN-ZrO2 UN-UB4 

Batch Burn-up 
(GWd/t) 

17.6 17.7 18.0 17.9 17.9 17.7 17.8 

Discharge Burn-up 
(GWd/t) 

52.7 53.1 54.1 53.8 53.7 53.2 53.5 

Cycle Length 
(EFPD) 

456 647 552 579 601 543 584 

 
Figure 11. (a) Thermal conductivity of U3Si and U3Si2 as a function of temperature compared to that of UO2. (b) 
Oxidation of U3Si2 and U3Si5 in synthetic air compared to UN and UO2.   
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3.7.4 Fabrication of Enriched Ceramic Fuels 
E. Luther and B. Nolen (LANL) 

 

  

 

Figure 12. Centerless grinder preparing to grind 
three alumina surrogate pellets. Pellets before 
and after grinding. 

Figure 13. UF6 Deconversion Lab-scale Reactor Vessel 
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3.7.5 Field Assisted Sintering Technique (FAST) 
J. Valdez, D. Byler, K. McClellan (LANL) 

 

 

 

 

 
Figure 14. Comparison of the sintering rates of conventional 
versus field assisted sintering for UO2 pellets. 
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3.7.6 Particulate Based Fuels 
L. Snead, K. Terrani, J. Hunn (ORNL) 

Figure 15. High density U(C,N) kernels have been fabricated and characterized via electron microscopy and X-ray 
diffractometry. 
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Figure 16. Examination of surrogate fully ceramic micro encapsulated fuel irradiated to LWR-lifetime conditions 
has revealed excellent performance of both fuel matrix and constituent layers of the TRISO fuel. 

3.7.7 U-Mo Advanced LWR Fuel 
R. Omberg, D. Love (PNNL) 

  
Figure 17. U-Mo Extrusion Press Figure 18. Coextruded Samples 
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3.8 Advanced LWR Cladding Development 

3.8.1 Advanced FeCrAl Alloy Development 
L. Snead (ORNL) 

 
Figure 20. Radiography and metallographic images of a prototype irradiation capsule 

 
Figure 19. PVD Coated U-Mo Disk 
Ready for Corrosion Testing 
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3.8.2 Molybdenum LWR Clad Development through CVD Processing 
I. Usov, D. Devlin (LANL) 

3.8.3 SiC Gap Analysis and Feasibility Study for LWR Application 
S. Bragg-Sitton (INL) 

Figure 21. 1x1 m atomic force microscopy 
(AFM) image from FBCVD Mo film, showing 
grain size ranging from 10 to 130 nm. 
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Figure 22

3.8.4 Neutron Irradiation Testing of ATF Cladding Materials 
S. Maloy (LANL) 

 
Figure 23. Optical image showing tensile specimen of 14YWT (ferritic oxide dispersion strengthened steel) after 
irradiation in ATR to 6 dpa at a temperature of 290°C. 

Figure 22. Comparison of MELCOR-predicted 
maximum cladding temperature during a TMI-2 
accident sequence for Zircaloy and SiC cladding and 
structural components. 
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3.9 LWR ATF Irradiation Testing  
K. Barrett, S. Hayes, S. Bragg-Sitton (INL) 

Table 2. ATF Irradiation Testing and Qualification Test Series (Planning) 
Test Series ATF-1 ATF-2 ATF-3 ATF-4 
Test Reactor ATR ATR TREAT TREAT 
Test Type Drop-in Loop Loop Loop 

Test Strategy 
Scoping – 

Many Composition 
Nominal conditions 

Scoping – 
Focused 

Composition 
Nominal conditions 

Focused 
Composition 

Accident conditions 

Focused 
Composition 

Accident conditions 

Fuel UO2, U3Si2, UN 
Zr w/ coatings, 
stainless steels, 

advanced alloys, SiC 

Down-selected 
concepts 

Fuel rodlets from 
ATF-1 and test rods 

from ATF-2 
irradiations 

Test Rods from 
LTR/LTA irradiations Cladding 

Key Features Fuel-cladding 
interactions 

Fuel-cladding-
coolant interactions Integral testing Integral testing 

Timeframe FY14 – FY18+ FY16 – FY22 FY18 – FY25 FY26 – ?? 
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Table 3.  Proposed ATF-1 Test Matrix 

 

Figure 24. ATF-1 Experiment Component Cross Sections. 

Desired Irradiation Conditions:
PICT LHGR Burnup
(°C) (W/cm) (GWd/MT)

FCM-UO2, UN 19.70% Zircaloy
ORNL UO2 4.96% FeCrAl

UO2 4.96% SiC
PNNL U-10Mo 3-6% MA-956 n/a 300-400 200-350 15, 30

U-7Mo  
LANL UO2 5-6% Mo n/a 300-360 350-500 25, 50

UN + U3Si2
~5% for 5 to 10 kw/ft

~19% for 20 to 30 kw/ft

Zircaloy 

SiC

Ti2AlC 
and/or 

Nanosteel

300-
400°C 

(not 
critical - 
see note)

195-1050 

(not critical -
see note)

20, 40, 70

U3Si2
~5% for 5 to 10 kw/ft

~19% for 20 to 30 kw/ft
Zr

Ti2AlC 
and/or 

Nanosteel

300-
400°C 

(not 
critical - 
see note)

195-1050 

(not critical -
see note)

20, 40, 70

UO2 <5% Zircaloy none 300-420 180-350 25, 50
UO2+Cr2O3 TBD by

UO2+Cr2O3+SiC INL analysts

UO2
4.9%

(from GNF)

3 Different 
Advanced 

Steels
None 300-400 500 W/cm 20, 80

No Fuel No Fuel

3 empty 
rodlets (Nano 

Featured, 
APMT, Alloy 

33)

None 300-400 500 W/cm 20, 80

U. Illinois UO2 <5% Mod. Zr n/a
U. Tennessee UO2 <5% Zircaloy Ceramics n/a n/a n/a
Georgia Tech U3Si2 5-10% FeCrAl n/a

Test Nat-U, 5%, 8% enriched
Ceramic Tubular Products UO2 not specified; assume <5% SiC TRIPLEX none 300 - 400 500 - 600 20, 50, 100

Westinghouse

AREVA

General Electric

n/a 350-450 180-280 10, 30, 50

ATF Development Lead Fuel Anticipated Fuel Enrichment Cladding Coating
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Figure 25. ATF-1 Capsule and Rodlet Design   

 
Figure 26. LWR Basket Design. 
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3.10 Advanced LWR Fuel Systems – Key Publications  

J. Nuc. Mater

J. Nuc. 
Mater.

J. Nuc. Mater.

Nuc. Tech

J. Nuc. Mater.

J. Nuc. Mater.

Nuc. Tech

Annals of Nuclear Energy

Annals of Nuclear Energy

CONFERENCE PROCEEDINGS/WORKSHOP SUMMARIES 
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METALLIC 
TRANSMUTATION FUELS 

TECHNOLOGIES 
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4. METALLIC TRANSMUTATION FUELS TECHNOLOGIES 

4.1 Pure Feedstock (Np + Am) 
P. Lessing (INL) 

 
Figure 27. Left: design drawing of the Americium Distillation Furnace including tantalum tube (olive color) 
containing molten Americium (plum color) and special gamma detector (upper left of picture).  Right: actual 
Americium Distillation Furnace assembled in glovebox showing the special gamma detector (tube with yellow 
tape at right) that accurately measures movement of radioactive metal from hot distillation zone to cold 
condensation zone.  
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Figure 28. Photo of purified Am chips obtained using Americium Distillation/Condensation apparatus at INL. A 
total of 4.1 grams were recovered. 

4.2 Advanced Transmutation Fuel Fabrication Technique Development 
R. Fielding (INL) 

Figure 29.  Glovebox Advanced Casting System 
installed and assembled in the Casting Laboratory 
glovebox. 
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Figure 30. Temperature log of typical test casting run of the GACS performed as validation test in the CL 
glovebox. 
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fluidity

4.3 Fabrication of Metal Fuel Samples for Irradiation Testing 
R. Fielding ( INL) 

Table 4. Fuel summary from FY 2013 fabricated irradiation tests 
Fuel ID Composition Fuel Type Outside Diameter Inside Diameter Bond Type 

3C-1 U-10Mo Solid 0.168” NA Na 
3C-2 U-10Mo Annular 0.193” 0.130” He 
3C-3 U-10Zr Solid 0.158” NA Na 
3C-4 U-10Zr Annular 0.193” 0.130” He 

3C-5a U-1Pd-13Zr Solid 0.168” NA Na 
3C-5b U-2Pd-13Zr Solid 0.168” NA Na 
3D-1 U-10Zr Annular 0.193” 0.130” He 
3D-2 U-4Pd-13Zr Solid 0.144” NA Na 
3D-3 U-10Mo Solid 0.144” NA Na 
3D-4 U-10Mo Annular 0.193” 0.130” He 
3D-5 U-4Pd-13Zr Annular 0.193” 0.130” He 
4A-1 U-10Mo Annular 0.193” 0.115” He 
4A-2 U-10Mo-2.5W Solid 0.168” NA Na 
4A-3 U-5Mo-4.3Ti-0.7Zr Solid 0.168” NA Na 
4A-4 U-5Mo-4.3Ti-0.7Zr-2Pd Solid 0.168” NA Na 
4A-5 U-10Zr Solid 0.168” NA Na 
4B-1 U Annular 0.184” 0.114” He 
4B-2 U Annular 0.190” 0.133” He 
4B-3 U Annular 0.189” 0.117” He 
4B-4 U Annular 0.189” 0.117” He 
4B-5 U Annular 0.185” 0.128” He 
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Figure 31. Right: example showing outside surface of as machined fuel slug product.  Left: same as machined fuel 
slug showing annulus. 

 
Figure 32. Finished AFC-3C irradiation test capsules. 

4.4 Transmission Electron Microscopy Analysis of U-Pu-Zr Alloys 
D. Janney (INL) 
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Figure 33. TEM micrograph obtained from an as-cast 
52U-20Pu-3Am-2Np-8.0Ln-15Zr sample showing nano-
sized light and dark contrast grain structure. 

Figure 34. Electron diffraction pattern from a Zr rich 
inclusion along the [110] axis revealing it to be in the, 
to date, unreported face-centered-cubic structure. 
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Figure 35. Left: high Am content RE inclusion surrounded by high Zr content inclusion.  Right: combined high Zr 
content and high Am content inclusion. 

4.5 Performance modeling of the AFC-2A, 2B irradiation experiments   
P. Medvedev, INL 



Advanced Fuels Campaign  
  FY 2013 Accomplishments Report 

FCRD-FUEL-2013-000269  41 
October 2013 

  
Figure 36. Effect of a breach in rodlet 4 on the cladding temperature during the AFC-2A (left) and AFC-2B (right) 
irradiation. 
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Figure 37. Comparison of the calculated location of the 1700 C isotherm and peak temperature with the post 
irradiation examination image. 

4.6 Metal Fuel Performance Sensitivity Assessment   
J. Galloway, N. Carlson, C. Unal, LANL  
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Figure 38.  Case 1 – Literature values for phase diagram 
transition temperatures, adjust rod power and boundary 
condition 

Figure 39. Case 2 – Operator data for power and 
temperature boundary condition, adjust the phase 
transition temperatures 
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Figure 40. Full T179 Model 

REFERENCES 

 

 

 

4.7 PIE Report on Legacy EBR-II Metallic Fuels  
D. Porter (INL) 
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Figure 41. Fission gas release from X496 pins 
compared to higher smeared density (75%) U-10Zr 
irradiations in EBR-II. 

Figure 42. Optical micrograph of top axial section (X/L 
= 0.95) of X496 pin CL14. White colored areas are the 
fuel; dark is epoxy-impregnated porosity.  

4.8 Fast Reactor Cladding Development 
S. Maloy, K. Clark  (LANL); D. Hoelzer (ORNL); G. Odette (UCSB) 
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(a) (b) 

  
(c) (d) 

Figure 43. Tubes fabricated from 14YWT (FCRD-NFA1 heat) for irradiation in the BOR-60 reactor  (a) Tubes L101-
L104 and (c) Tubes L105-L116 will be irradiated at 380C. Tubes (b) L201-L204 and (d) Tubes L205-L216 will be 
irradiated at 410C. 

4.9 FFTF/MOTA Irradiation Results on Tempered Ferritic/Martensitic 
Steels 
M. Toloczko, A. Certain (PNNL) 
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Figure 44.  Fracture toughness of HT-9, GA3X and F82H after 5-7 dpa at 375°C and resulting matrix precipitates 
that form as viewed by atom probe tomography. 

4.10 High Dose Irradiation Results on MA957 Advanced ODS Ferritic Alloy 
M. Toloczko, A. Certain (PNNL) 

 
Figure 45.  Fracture surface of an MA957 tensile specimen irradiated to 412°C at 109 dpa and tested at room 
temperature. 
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4.11 Radiation Resistance of a Large NQA-1 Heat of HT-9 
S. Maloy, T. Saleh, T. Romero (LANL); R. Fielding, J. Cole (INL); G. Odette (UCSB) 

 
Figure 46. Stress/Strain curves plotted for ferritic/martensitic steels before and after irradiation in ATR to 6 dpa 

at 290C. Tests performed at room temperature. 

4.12 Metallic Transmutation Fuels Technologies – Key Publications 
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Materials Science and Engineering: A

Materials Science and Engineering: A

Journal of Nuclear Materials

Journal of 
Nuclear Materials,

Metallurgical and Materials 
Transactions a-Physical Metallurgy and Materials Science

Procedia Chemistry

Journal of Nuclear 
Materials

American Institute of Physics

Metallurgical and Materials Transactions A,

CONFERENCE PROCEEDINGS  
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CROSSCUTTING 
TECHNOLOGIES 
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5. CROSSCUTTING TECHNOLOGIES 

5.1 Advanced Non-Destructive Post Irradiation Examination 
D. Byler, M. Bourke, K. McClellan (LANL); M. Okuniewski (INL) 

a) b) 
Figure 47. Illustration of a) the series of energy-specific radiographic images acquired for a single LANSCE 
neutron pulse for the first generation of UO2 mockup assemblies, and b) a single radiographic image at a specific 
energy with the associated n-resonance patterns. 

bbbb
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Table 5. UO2 mockup assemblies for advanced NDE assessments at LANSCE 

Pin Type 5 mm (Fast) 8.3 mm (LWR) 

Calibration  Calibration pin (W-wire 
200,100,75,50,25 microns dia.) 

Calibration pin (W-wire 
200,100,75,50,25 microns dia.) 

Neutron resonance - redistribution Dispersions for n-Res (mixtures of 
Nd

2
O

3
 and  Gd

2
O

3
 with UO

2
) 

Dispersions for n-Res (mixtures of 
Nd

2
O

3
 and  Gd

2
O

3
 with UO

2
) 

Missing surface/cracks and 
cladding interactions 

Missing surfaces (corner, full edge, 
slots, central void/cracks) 

Missing surfaces (corner, full edge, 
slots, cracks) Hot loaded pellet 

Microstructural Grain size variations and cracks  

Density Pellets with density variations from 
90-98%TD 

 

 

5.2 Laser-based Characterization/PIE Technique Development 
D. Hurley (INL) 
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Figure 48. Left: Photograph of MPM, Left-middle: Elastic constants of UZr system vs. composition (values 
reported in GPa), Right-middle: Elastic constants of HT9 vs. temperature (inset: heating furnace), Right: Sample 
loading capsule. 
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5.3 Atom Probe Tomography on U-Pu-Zr fuel 
M. Teague (INL) 

 
Figure 50. Reconstruction of U-55Pu-20Zr samples showing the Pu/U rich and Zr depleted region at the edge of 
the samples that is hypothesized to be a former grain boundary region. 

5.4 Metal Fuel Casting Modeling  
D. DeCroix, C. Unal (LANL) 

 
Figure 49. APT reconstruction of oxidized U-55Pu-
20Zr sample showing the different oxidation depths 
of the components.  Only the metallic ions of Zr, U, 
and Pu are displayed to highlight different 
oxidation behavior. 
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Figure 51. Two alternative mold geometries that show promise in reducing rod breakage. 
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Figure 52. Phase diagram representations for simple, linear alloys, and complex uranium-plutonium alloys. 
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Figure 53. Simple fuel rod geometry and preliminary U-Pu segregation simulation results. 

REFERENCES  

 

 

 

 

5. 

 

5.5 In-Pile Instrumentation Development 
J. Rempe, J. Daw, R. Schley, K. Davis (INL) 
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Figure 54. New variable load creep test rig now available. 

 

 

Figure 55. INL-developed magnetostrictive transducer design. 
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Figure 56. Laboratory evaluations initiated for enhancing fiber optics based elongation probe. 

 

REFERENCE 

 In-pile Instrumentation to Support Fuel Cycle Research and Development -FY13 
Status Report,

PATENTS/AWARDS 

5.6 Crosscutting Technologies – Key Publications 
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KEY LEVEL 2 MILESTONES  
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6. AFC FY 2013 LEVEL 2 MILESTONES  
Site Id No. MS Title Finish 
INL M2FT-

13IN0201012 
Issue AFC 2013 Accomplishments Report 11/01/2013 

INL M2FT-
13IN0201013 

Conduct National ATF Metrics Workshop 10/1512012 

INL M2FT-
13IN0201014 

Conduct International ATF Workshop 12/10/2012 

INL M2FT-
13IN0201016 

Issue Advanced Fuels 2012 Accomplishments Report 11/28/2012 

INL M2FT-
13IN0202011 

ATF-1 Experiment ATR Design Acceptance 9/25/2013 

INL M2FT-
13IN0202031 

Deliver Report documenting fabrication of high density fuel 
specimens that support development of accident tolerant 
fuels 

9/12/2013 

LANL M2FT-
13LA0202061 

Assessment of advanced cladding effects on LWR fuel 
thermochemistry under off-normal and accident conditions 

9/13/2013 

LANL M2FT-
13LA0202063 

Demonstration of evolutionary enhancements to UO2 fuel 
performance 

9/1/2013 

ORNL M2FT-
13OR0202071 

Complete experiments and modeling of urania-ceria system 
and submit paper for publication 

12/21/2012 

LANL M2FT-
13LA0202081 

Issue report on assessment of advanced NDE and path 
forward for AFC-2C testing 

2/25/2013 

LANL M2FT-
13LA0202082 

Complete dry run using clad dUO2 rodlets with 
structures/defects tailored to define current advanced NDE 
capabilities 

12/21/2013 

ORNL M2FT-
13OR0202132 

Issue report documenting joint LANL and ORNL Advanced 
LWR cladding materials LOCA testing 

10/31/2013 

ORNL M2FT-
13OR0202152 

Provide report on development and characterization of high 
toughness nanostructured ferritic alloy for cladding 

8/30/2013 

ORNL M2FT-
13OR0202191 

Report on modeling and thermochemical and 
thermostructural evolution of LWR engineered fuel 

9/20/2013 

ORNL M2FT-
13OR0202201 

Compilation of Properties and Microstructure of Optimized 
FCM Fuel 

9/13/2013 

ORNL M2FT-
13OR0202211 

Issue final PIE Report on Matrix Stability and Pellet Clad 
Interaction of FCM-E Series Capsules. 

8/13/2013 

ORNL M2FT-
13OR0202221 

Report Documenting Production Process, Thermophysical 
Properties, and QA Process to be Applied to First Irradiation 
Batch of FCM Fuels 

7/26/2013 

ORNL M2FT-
13OR0202231 

Issue progress report documenting results of UN kernel 
fabrication 

8/8/2013 

ORNL M2FT-
13OR0202241 

Complete in-cell installation of High-Temperature capability 
for Severe Accident Test Station. 

11/28/2013 

ORNL M2FT-
13OR0202242 

Complete design and construction of (ex-cell) LOCA quench 
furnace 

6/13/2013 

INL M2FT-
13IN0203031 

Initiate casting of minor actinide bearing fuel samples in 
GACS  

8/13/2013 

INL M2FT-
13IN0203032 

 Install GACS furnace in casting laboratory glove box  2/27/2013 

INL M2FT-
13IN0203053 

Initiate pure Am metal production for fuel research and 
Development  

1/31/2013 

INL M2FT- Ready to Insert AFC Outboard-A Year 2 Adv. Metallic Fuel 9/24/2013 
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Site Id No. MS Title Finish 
13IN0203081 Experiments (AFC-4A,4B) in ATR 

INL M2FT-
13IN0203091 

Issue PIE Report on FFTF Legacy Metallic Fuels 4/30/2013 

INL M2FT-
13IN0203092 

Issue PIE Report on EBR-II Legacy Metallic Fuels  6/29/2013 

INL M2FT-
13IN0203093 

Complete dry run with TN-106 complete, HFEF ready to 
receive FUTURIX-FTA shipment 

12/31/2013 

ORNL M2FT-
13OR0203111 

Complete fabrication of three rabbit capsules containing 
metallic fuels for irradiation in HFIR 

9/27/2013 

LANL M2FT-
13LA0203122 

Issue summary report documenting fuel performance 
modeling results for selected rodlets from AFC irradiation 
experiments. 

9/12/2013 

LANL M2FT-
13LA0203133 

Prepare mechanical test specimens from ACO-3 duct for re-
irradiation in BOR-60 

11/9/2012 

LANL M2FT-
13LA0203151 

Fabricate ODS Steel tubing for BOR-60 Irradiation 6/1/2013 

INL M2FT-
13IN0204011 

Issue a Conceptual (Draft) Transient Testing Plan 8/30/2013 

INL M2FT-
13IN0204031 

Issue Summary Report on Advanced Sensor Development; 
recommend technology for near-term deployment in SET-1 
and identify remaining tasks 

9/10/2013 

INL M2FT-
13IN0204061 

Design and begin construction of sample loading and heating 
apparatus for measurement of mechanical and thermal 
properties 

9/13/2013 

6.1 KEY Milestone Reports 

New In-
Pile Instrumentation to Support Fuel Cycle Research and Development,

,   In-pile 
Instrumentation to Support Fuel Cycle Research and Development - FY11 Status Report,

In-pile Instrumentation to Support 
Fuel Cycle Research and Development -FY12 Status Report,
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In-pile 
Instrumentation to Support Fuel Cycle Research and Development -FY13 Status Report,

 

 


