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S U.S. DEPARTMENT OF

@ ENERGY FY15 Fuel Cycle Options Online
- Catalog Activities

Nuclear Energy

B Create enhanced search facility

B Create Fuel Cycle Evaluation and Screening webpage
B Create “Evaluate My Option” webpage

B Develop on-line FCDP entry process

B Add options and technologies to the catalog

B Conduct ongoing maintenance activities
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U.S. DEPARTMENT OF

'ENERGY Create Enhanced Search Facility

Nuclear Energy

Search for Fuel Cycle Options by Strategy, Stages, and Technologies
2 FUEL GYGLE OpTiONS CATALOG

Number of .

Fuel Cycle Sfrategy + Stages

Expand to display criteri io : iven Sys sing Natural Uranium Fue o Recycle 1 Stages
Default for no se

This is a once-through nuclear fuel cicle that uses natural uranium metal fuel in a blanket of a subcritical accelerator-driven reactor, breeding and fissioning plutonium-239 at

Select a Fuel Cycle Strategy equilibrium. The target material is liquid lead

Select the Number of Stages Ac or Driven S tural Uranium, R a ressurizec ising Natural Uranium, Rec

Select a Reactor Technology This is a two-stage continuous recycle fuel cycle option in which an accelerator driven system uses metal driver fuel composed of recovered uranium and transuranics, and
metal blanket fuel composed of natural uranium and recovered uranium. Fuel discharged from the accelerator-driven system is reprocessed; fission products are disposed of.
Some recovered fransuranics and all recovered uranium are re-used in the accelerator-driven system. The remainder of the recovered transuranics are mixed with natural
uranium, plutonium, and recovered uranium {from the second stage) and fabricated into a mixed-oxide fuel that is used in a pressurized water reactor. Fuel discharged from

_ ) the pressunized water reactor is reprocessed; fission products are disposed of. Minor actinides are re-used in the first-stage accelerator driven system, while recovered
Select a Separation Technology plutonium and uranium are re-used in the pressurized water reactor,

Select a Fresh Fuel

Mo Recycle

This is a once-through fuel cycle in which a molten salt thorium fuel is used as a blanket in an accelerator-driven system. A graphite moderator is used to maintain a thermal
spectrum. The target material is liquid lead. Discharged fuel is disposed of

Continuous Recycle

This is a two-stage continuous-recycle fuel cycle option in which a natural thorium metal fuel is iradiated in the blanket region of an accelerator-driven system. The target
material is liquid lead. Fuel discharged from the accelerator-driven system is reprocessed electrochemically; fission products and target materials are disposed of Recovered
thorium is fabricated into metal fuel and re-used in the accelerator-driven system. Recovered uranium is combined with thorium and fabricated into a mixed oxide fuel that is
used in a pressurized water reactor. Fuel discharged from the pressurized water reactor is reprocessed; transuranics and fission products are disposed of. Recovered thorium
and uranium are fabricated into oxide fuel and re-used in the pressurized water reactor.

Mantinisnie Damicln
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U.S. DEPARTMENT OF

Create Enhanced Search Facility
(cont’d)

Nuclear Energy

Search for Fuel Cycle Options

Found 58 Options

Fuel Cycle Option Title & Description (Click on Tifle to Display Details) « Fg:'la(t:zgcse = N%T:;;f 5 SRp iiﬁ;n = F?e S;CJ\?;Y = | Incoming Fuel - E;:Z'Eg,‘;[ = | Recycle Elements -
Expand o display criera selectons once-through 1 Stages Fast Suberiical U No -None-

Default for no selection is ALL

This is a once-through nuclear fuel cycle that uses natural uranium metal fuel in a blanket of a suberifical accelerator-driven reactor, breeding and fissioning plutonium-239 at equilibrium. The target
Select a Fuel Cycle Strategy materi| s iguid fead

mul-stage =
Select a Number of Stages continuous 25tages  Fastand Thermal S”bg:;ffal‘m U No TRU
5 retycle

his is @ two-stage continuous recycle fuel cycle option in which an accelerator driven system uses metal driver fuel composed of recovered uranium and transuranics, and metal blanket fuel composed
if natural uranium and recovered uranium. Fuel discharged from the accelerator-driven system is reprocessed; fission products are disposed of Some recovered transuranics and all recovered
ranium are re-used in the accelerator-dniven system. The remainder of the recovered fransuranics are mixed with natural uranium, plutonium, and recovered uranium (from the second stage) and
Select a Reactivy abricated into 3 mixed-oxide fuel that is used in & pressurized water reactor. Fuel discharged from the pressunzed water reactor is reprocessed; fission products are disposed of. Minor actinides are re-
sed in the first-stage accelerator driven system, while recovered plutonium and uranium are re-used in the pressurized water reactor

Select a Spectrum

Select an Incoming Fuel

Thorium Fuef once-through 1 Stages Thermal Suberitical Th No None-

Select a Recycle Element ) o ) :
This is a once-through fuel cycle in which a molten salt thorium fuel is used as a blanket in an aceelerator-driven system. A graphite moderator is used to maintain a thermal spectrum. The targat

material is liguid lead. Discharged fuel is disposed of

Select Enrichment Needed

J A o T mulfi-stage ? J ; ;
A M using Thonum Fuel; Pre ; Suberitical and U233 with or without
co[n;Lr;uCc‘):s 2Stages  Fastand Thermal Crical Th No TRU

This is a two-stage continuous-recycle fuel cycle option in which a natural thorium metal ful is irradiated in the blanket region of an accelerator-driven system. The target material is liquid lead. Fuel
discharged from the accelerator-driven system is reprocessed electrochemically; fission preducts and target matenals are disposed of, Recovered thorium is fabricated into metal fuel and re-used in the
accelerator-driven system. Recovered uranium is combined with thorium and fabricated into a mixed oxide fuel that is used in a pressurized water reactor. Fuel discharged from the pressurized water
reactor is reprocessed: fransuranics and fission products are disposed of. Recovered thonum and uranium are fabricated into oxide fuel and re-used in the pressunized water reactor

i mult-stage ;
- continuous 2Stages  Fastand Thermal Subg:ﬁ?fal‘m U No Pu
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EFa, U.S. DEPARTMENT OF

@ ENERGY FY15 Fuel Cycle Options Online
Catalog Activities

Nuclear Energy

B Create enhanced search facility

B Create Fuel Cycle Evaluation and Screening webpage
B Create “Evaluate My Option” webpage

B Develop on-line FCDP entry process

B Add options and technologies to the catalog

B Conduct ongoing maintenance activities
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Nuclear Energy

Create Fuel Cycle Evaluation and

Screening Webpage

July 14, 2015

ATt . ] Fiier ©C vie YoeTicarae ATAl D=

Fus. Croue Demions Fus Crvoie EVALUATION AND SCREENING

LIERARIES

INFORNATION

MNucisar Technologies
teuciEar Fueis

Nuciear Fuel Cyde
Strategies

NuciEar System Fuencbons

Refsrences

RESOURCES
FaOs
Slossany
Contrinstors
Contact

Uses Feedback

Fuel Cycle Evaluation and Screening

In late 2011, the .5, Department of Energy, Office of Nuclear Energy chartered a study on the evaluation and screening of
nuclear fuel cycle opticns, refered to Bs the Evelustion and Socresning Study. The charer specified that the evaluation and
soreening consider the entire fuel oycle, i e, the complets nudear energy system from mining to dispossl including both onoe-
through and recycle fuel oycles to identify a relatively small number of promising fuel cycle cptions with the potential for
achieving substantial improvements compared to the cument nudear fusl oyole in the United Stetes. The results of the
Ewvaluation and Screening Study afre intended to strengthen the basis for pricritization of the research and development acti
undertaken by the Department of Energy Offices of Fuel Cycle Technology and Muclear Reactor Technologies by identifying
potentially promising fuel oycle options and the comresponding required research and development and technology objectives,
as shown in the figure below

Generate Metric Data for
the 40 Evaluation Groups

4

Establish Potential
'::> Benefits and Challenges
for 40 Evaluation Groups

b

ighting for each Criterion
Criteria Weighting for

Fuel Cycle Options 3
Criteria and Metrics Key Insights About Screen to Identify
Evaluation Fuel Cycles c: Promising Options
Screening

* Included Input from Outside DOE-NE G

** Technology-neutral physics-based fuel cycles

| Identify R&D Needs [
Note: All Activities were Reviewed by the IRT

The comprehensive set of nuclear fuel oycle options was condensed into 40 Evaluation Groups, each one with an Analysis
Example that was evaluated using the nins oiteria that were specified the charter. Six of the oiteria were considered “Benefit
Criteria™ because they examined the potential benefit of the fuel oyde option that served as the Anslysis Example for the
Ewvaluation Group, while three of them were considered "Challenge Criteria” because they examined the potential challenges
oosed by the fuel ovocle option that served as the Ansalysis Example for the Evalusation Group. Twenty two metrics were




S U.S. DEPARTMENT OF

@ ENERGY FY15 Fuel Cycle Options Online
- Catalog Activities

Nuclear Energy

B Create enhanced search facility

B Create Fuel Cycle Evaluation and Screening webpage
B Create “Evaluate My Option” webpage

B Develop on-line FCDP entry process

B Add options and technologies to the catalog

B Conduct ongoing maintenance activities
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U.S. DEPARTMENT OF

JENERGY “Evaluate My Option” webpage

Nuclear Energy

MRiirieap EBiier Cvrere ﬂ!‘}-'!"ﬂf‘..&,ﬂl_‘:‘ r.ﬁ.'r_,ﬂ,la -~

FueL Cvcie - Home  Fuer Cvcle OpPTions  FUEL CyCLE EVALUATION AND SCREENING + Search this site...
f\‘ Fusl Cydle - Home CptionQuestions

INFORMATION

Nuclear Technologies Option Questions

Nuclear Fuels

Nuclear Fuel 0,"(|E Recycle Stategy | Reactivity | Reactor Spectrum | Fresh Fuel | Recycled Elements | Enrichment

Strategies

Nuclear System How does my option score?

Functions . ; i3, ;

Sefrsnons From this page. vou can determine how your envisioned nuclear fuel cycle option would perform
against the criteria and metrics used in the evalation and screening. The series of questions below
will indicate to which of the evaluation groups vour envisioned fuel cvcle option belongs, and will

RESDURCES show how that evaluation group performed aganst the evaluation criteria and metrics in the

FAQs evalation and screening. Click on the “Next™ button to get started.

Glossary

Contributors Filhils M

Contact

User Feedback
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S U.S. DEPARTMENT OF

@ ENERGY FY15 Fuel Cycle Options Online
- Catalog Activities

Nuclear Energy

B Create enhanced search facility

B Create Fuel Cycle Evaluation and Screening webpage
B Create “Evaluate My Option” webpage

B Develop on-line FCDP entry process

B Add options and technologies to the catalog

B Conduct ongoing maintenance activities
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U.S. DEPARTMENT OF

ENERGY

Nuclear Energy

Develop On-Line FCDP Entry
Process

July 14, 2015

Nuclear Fuel Cycle Option Catalog
Option Manager

Edit Technology Parameter Values

| Option Demonstration 1
| Stage EStage 1 - This is a description of Stage 1 of the option.
| Stage Architecture i{D) Transmutation Systems
|stage Architecture Technology %Sodium—cooled Fast Reactor (SFR) (breeder or burner)
P, te
‘ Technology Parameter ALAMESE. ‘ Parameter Unit Actions
Value
‘ Average Acc?ierator Power il ‘ s Edit Parameter
Requirement Value
Edit Parameter
c ity fact TBD ‘ %
‘ apacity factor Value
Edit P t
‘ Core Configuration TBD ‘ Text th EoRIERRl
Value
Edit P t
‘ Core Thermal Power TBD ‘ MWth th EoRIERRl
Value
‘ Electrical Energy Generation il ‘ i Edit Parameter
Sharing Value
Edit P t
‘ Net Thermal Efficiency TBD ‘ % i
Value
Edit P t
‘ NPPT Technology Identifier TBD ‘ Text i
Value
. . MW /Initial Heavy Metal | Edit Parameter
‘ Specific Power Density TBD ‘ Metric Ton Value
Edit P t
‘ Technology Readiness Level TBD ‘ Scale from 1 to 9 i
Value
‘ Technolt.)gy Rea.d]nes.s Level - il ‘ e Edit Parameter
Brief Justification Value

Nuclear Fuel Cycle Options Catalog 10



g\«--\'rw-,_;,_,’ U.S. DEPARTMENT OF

@WENERGY  0on-Line FCDP Entry — Still To Do

Nuclear Energy

B Finish on-line interface

B Create user’s guide for the on-line interface

B Develop review process for on-line entries

B Test the data entry process and review process

July 14, 2015 Nuclear Fuel Cycle Options Catalog
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SERY, U-S. DEPARTMENT OF

% ENERGY FY15 Fuel Cycle Options Online
Catalog Activities

Nuclear Energy

B Create enhanced search facility

B Create Fuel Cycle Evaluation and Screening webpage
B Create “Evaluate My Option” webpage

B Develop on-line FCDP entry process

B Add options and technologies to the catalog

B Conduct ongoing maintenance activities
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Nuclear Energy

ENERGY Fuel Cycle Options Added to the

Catalog in FY15

B The

following fuel cycle options were added to the catalog in FY15; these are

not analysis examples

B The

July 14, 2015

PWR using LEU fuel in a seed/blanket arrangement

PWR using LEU fuel; PWR with MOX fuel

FFH using DU and/or NU fuel

PWR using LEU fuel; HTGR using TRISO-TRU fuel

PWR using LEU fuel; HWR using MOX fuel (DUPIC)

PWR using LEU fuel; PWR using Pu and RU fuel

PWR using Th and U oxide fuel; HTGR using recovered Th and U carbide fuel
following fuel cycle options will be added in the first few months of FY16
ADS using Pu, NU, and RU fuel

Sodium-cooled intermediate reactor using Pu, NU, and RU fuel

Reduced-moderation boiling water intermediate spectrum reactor using Pu, DU, NTh, RTh,
RU-233 and RU-238 fuel

MSR (fast) using Pu and U fuel

Reduced-moderation boiling water intermediate spectrum reactor using Pu, DU, NTh, RTh,
RU-233, RU-238, and TRU fuel

Sodium-cooled fast reactor using Pu and RU fuel; MSR (thermal) using Pu and RU fuel

Nuclear Fuel Cycle Options Catalog
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S U.S. DEPARTMENT OF

ENERGY Reactors and Fuels to be Added to
- the Catalog in FY16

Nuclear Energy

B The following reactors will be added to the catalog in FY16

— Supercritical water reactor
— High-conversion water reactor

B The following fuel will be added to the catalog in FY16

— Reduced-moderation boiling water intermediate spectrum uranium oxide fuel

July 14, 2015 Nuclear Fuel Cycle Options Catalog 14



S U.S. DEPARTMENT OF

@ ENERGY FY15 Fuel Cycle Options Online
- Catalog Activities

Nuclear Energy

B Create enhanced search facility

B Create Fuel Cycle Evaluation and Screening webpage
B Create “Evaluate My Option” webpage

B Develop on-line FCDP entry process

B Add options and technologies to the catalog

B Conduct ongoing maintenance activities
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U.S. DEPARTMENT OF

ENERGY Ongoing Maintenance Activities

Nuclear Energy

B Finish updating the catalog requirements document

B Make sure the database and website continue to work when
SNL’s network managers updated software or equipment
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Z JF{‘",T_ U.S. DEPARTMENT OF

YJENERGY On-Going and Future Work

Nuclear Energy

B Finish the on-line FCDP interface, the user’s guide, and develop
the review process

B Input the six fuel cycle options, the two reactors, and the fuel
B Finish updating the catalog requirements document
B Add content of interest to the Fuel Cycle Options Campaign
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