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SUMMARY

This document provides a description of the use of the Screening and Evaluation Tool (SET) which was
used for the Nuclear Fuel Cycle Evaluation and Screening — Final Report (October 8, 2014). The SET
tool is prepopulated with data from this report. It is able to reproduce many of the results presented in the
Evaluation and Screening report. The SET tool is one of several tools developed to support the
Evaluation and Screening Study and is provided to the user for the main purpose of facilitating
exploration of the sensitivity of the results to changes in perspective about the relative importance of
benefit criteria and metrics. The user can also add new fuel cycle options with their corresponding metric
data which can then be compared with the Evaluation Groups used in the Study.
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SCREENING AND EVALUATION TOOL (SET)
USER’S GUIDE

1. Introduction

This document provides a description of the use of the Screening and Evaluation Tool (SET) which was
used for the Nuclear Fuel Cycle Evaluation and Screening — Final Report (October 8, 2014). The SET
tool is prepopulated with data from this report. It is able to reproduce many of the results presented in the
Evaluation and Screening report. The SET tool is one of several tools developed to support the
Evaluation and Screening Study and is provided to the user for the main purpose of facilitating
exploration of the sensitivity of the results to changes in perspective about the relative importance of
benefit criteria and metrics. The user can also add new fuel cycle options with their corresponding metric
data which can then be compared with the Evaluation Groups used in the Study.

The SET software is a tool for comparing multiple fuel cycle options against a common set of criteria and
metrics. It does this using standard multi-attribute utility decision analysis methods. See Section A-3 of
Appendix A in the Evaluation and Screening report for further detail on the equations and functions used
in SET. SET includes the ability to generate various output reports to analyze results as well as a module
to help the user determine which Evaluation Group best matches the user’s fuel cycle of choice.

The SET software was developed in an iterative fashion by first obtaining an initial set of requirements
from members of the Evaluation and Screening Team (EST) and developing the initial SET software.
Several demonstrations occurred with EST members on different occasions during which the
requirements were further developed and solidified.

The document is organized by first going through the main steps or flow of the tool and describing the
screens that are used (Section 3). Then specific tasks (such as how to add a new option) are described in
Section 4.

2. User System Requirements

SET was developed in Microsoft Excel 2010. The tool itself is an Excel spreadsheet with macros.
Therefore, to use SET the user will need to have Microsoft Excel 2007 or newer installed in Windows XP
or newer and enable macros (macros must be enabled for SET to work).

SET will work on the Mac version of Microsoft Excel 2011 in MacOS 10.7 or newer operating system,
but it was not fully tested under this environment so no guarantees are made as to its functionality.

The recommended operating environment is Excel 2010 under Windows 7 (as this is the platform in
which it was developed and tested.

3. SET Tool Description

The SET tool was built as a general purpose tool that supports the evaluation of a group of options against
a set of criteria and metrics. The evaluation metrics are items used to measure the performance of an
option. The evaluation metrics roll up into higher level evaluation criteria as described in the Evaluation
and Screening report (Appendix F, Section F-1). SET takes the list of options and their corresponding
metric performance data and uses a shape function to determine a utility value for each metric. These
metrics are combined using trade-off factors defined by the scenario. These calculated combined utility
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values can then be use to compare one option to another. The SET tool is designed to step the user
through the process of evaluation of fuel cycle options.

4. Main Navigation Screen

The purpose of this main screen is to provide a central navigation point for the tool. All parts of the tool
can be accessed from this main screen. Each sub-screen has a navigation arrow to go “Back to the Main
Menu.” This screen also provides overview information for the user.

It is recommended that you keep the original file unchanged (so you can always start over). Each time
you want to make changes to the SET tool save the Excel file as a new file and continue from there. (It is
also recommended that the user save all output report files into the same folder as your new copy of SET,
thus keeping the input file together with all the output files.) The top level screen shown in Figure 1 is
the starting point for using SET.

1. View/Define Options Fuel Cycle Technologies
Screening and Evaluation

2. View/Define Scenarios Tool

Find which Evaluation Group
my fuel cycle is in

3. Option Data and Assessments The Screening and Evaluation Tool [SET) isageneral purpose tool that supports the evaluation of @ number of options aganst
a set of criteriaand metrics. Thisversion ofthetool is prepopulated withthe information used inthe Fuel Cycle Evaluation
and Screening report (E&S). To preservethat information, some of the capabilitiesto define options, etc. arerestricted.

4. Calculate Results Specifically:

- The 40 fuel cycle option groupsconsideredinthe E&S are included and are not editable. However, up to five additional

. optionsmay be defined by the user

5. Analysis Reports - The criteria and metrics used inthe E&S are induded and are not editable.

- The metric evaluations for the E&S optionsareincluded and are not editable. The user will need to supply metric
evaluztions for each user defined fuel oycle option.

- The 11 scenarios used inthe E&S areincluded and are not ediable. However, upto 9 additional scenarios may be
defined bythe user. Thecriteriaand metric trade-off factors used for each scenaricinthe E&S report are induded and
are not editable. Theuser will need to identify trade-off factorsfor each user defined scenario.

- A number of analysisreports may be generated by the user and will include any user defined options and scenarios.

- Benefit vs. challenge graphs are plotted on by with the Development and Deployment Risk criterion utility representing

/ HC/ C], {’/(’1 the challenge utifty

@ TECHNOLOLIES Please seethe Fuel Cycle Evaluation and Screening report for more information onthe evaluation and screening process and
the SET Users’ Manual for more informationon how to usethisversionof the SET Tool

Screeningand
Evaluation
Tool

Please send any comments,
guesticns, suggestions, etc. to:
Layne Pincock@ INL GOV

Figure 1. Top-level Main Navigation Screen.

4.1 View/Define Options

The purpose of this screen is to view the list of existing options that were developed and used in the
Evaluation and Screening report and to allow the user to enter his/her own options (up to five new
options). By clicking on the 1. View/Define Options button, the user is taken to the view/define options
page. This page is simply a list of options to be evaluated by the tool. The Evaluation Group column is
required and the other columns are optional for describing the options.
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The tool is prepopulated with the 40 Evaluation Groups from the fuel cycle study performed by the
Evaluation and Screening Team. The first option is the “Basis of Comparison”, representing the current
U.S. fuel cycle as it would be completely implemented including disposal of the spent nuclear fuel.

If you would like to add an option simply type in the new option in row 41. In the Evaluation Group
column enter each new option sequentially (e.g. EG41, EG42, etc.). You may add additional options up to
45 total options. Fill in the options sequentially and do not leave any blank rows. (See Section 5.2 for
completing all the steps needed for adding a new option.) The green highlighted areas show the user
which cells are changeable and not locked down.

Make sure to check the checkbox for any new option if you want it included in the analysis. If you would
like to exclude any of the options from the analysis, you can uncheck the checkbox in the column
‘Include in evaluation?’. This is useful for focusing on a subset of the options.

When you are done reviewing or making changes in this screen, press the Back to main menu button to
return to the main menu or the Next button to skip directly to the screen for the next step of using the SET
tool.

——— — This page isfor reviewing the fuel cycle options. You havethe
m reports fromthis tDD|.YDILI can add options I}\(Enteril.'g anes
Evaluation Groupcolumn) and then enteran appropriste des
® Required Input Changeablefields
Option for new options Include in
17,15 8 Evaluation Group e evaluation? |Description
16 EG16 ~ Limited recycle of U/Puwith new enriched-U fuel in thermal critical reactors and fast E
17 EG17 ~ Limited recycle of Pu/Th with new enriched-U/Th fuel in thermal critical reactors
18 EG18 v Limited recycle of 255L.I,J'Th with new enriched-U/Th fuel in thermal critical reactors
19 EG19 v Continuous recycle of U/Pu with new natural-U fuel in thermal critical reactors
20 EG20 v Continuous recycle of U/TRU with new natural-U fuel in thermal critical reactors
21 EG21 ~ Continuous recycle of U/Pu with new enriched-U fuel in thermal critical reactors
22 EG22 ~ Continuous recycle of U/TRU with new enriched-U fuel in thermal critical reactors
23 EG23 v Continuous recycle of U/Pu with new natural-U fuel in fast critical reactors
24 EG24 v Continuous recycle of U/TRU with new natural-U fuel in fast critical reactors
25 EG25 v Continuous recycle of 233U,J’Th with new enriched-U/Th fuel in thermal critical reactors
26 EG26 v Continuous recycle of Z?U/Th with new Th fuel in thermal critical reactors
27 EG27 v Continuous recycle of 233U,J’Th with new enriched-U/Th fuel in fast critical reactors
20 creao v Frmdtinnne reeeela A F 23300 wsith e Th fonl in Fack mritical rmacdbaee

Figure 2.  View/Define Options Screen.

4.2 View/Define Scenarios

By pressing the 2. View/Define Scenarios button, SET will take you to the screen shown below in Figure
3. The purpose of this page is to view the existing predefined scenarios used in the Evaluation and
Screening report and to allow the user to define his/her own scenarios. To start off with, this page shows
the list of criteria and metrics used in the evaluation process and how they relate to each other. On the far
left of this page you can see the criteria followed by the metrics. The row spacing and metric index
indicate which metrics are included with each criterion. The “challenge” criteria are listed at the top and
the “benefit” criteria are listed at the bottom. A detailed discussion of the criteria and metrics is found in
Appendices D and E, and in Section F-1 of Appendix F of the Evaluation and Screening report.

The trade-off factors defined in this step determine how the metrics for each of the options are combined
at the criteria level and then the criteria results combined into a composite benefit utility for comparison
between the Evaluation Groups.
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m Select the Scenarios to Use: v Showein Output v Showein Cutput v Show in Outp
io 1 Name: io 2 Name: io 3 Na
Scenarios 1-11 showthe criteria and metric tradeoff factors used to generate the benefit vs. Emphasize changes in
challengeﬁ_guresTnAp;J_end'm Fof Evaulation and Screening report. The user can create his Equal Criteria Tradeoff Nuclear Waste Emphasize char
own scenariosas described below. -
Factors Management Resource Utiliz
_E i Challenge Criteria Changeable fields
.'_I: Benefit Criteria Criteria Criteria Criteria
_E : Trade-off| Metric Trade- |Trade-offf Metric Trade- | Trade-off| Metric ™
[=] Criteria Names || Metric Names Factor |off Factor Factor | off Factor Factor |off Fact
1| Development and Deployment Risk| 1|Development time (not used by itself, but in combination with dev cost) - - - - -
2|Development cost (not used by itself, but in combination with dev time)
3|Development time and cost (not a metric, but a combination of 2 metrics) 50.0% 50.0% S0
4| Deployment cost from prototypic validation to FOAK commercial 25.0% 25.0% 25
5|Compatibility with the existing infrastructure 10.0% 10.0% 10
6 |Existence of regulations for the fuel cycle and familiarity with licensing 10.0% 10.0% 10
7 |Existence of market incentives and/or barriers to commercial implementation 5.0% 5.0% 5
2 Institutional Issues| 8|Compatibility with the existing infrastructure - 15.0% - 15.0% - 15
9 |Existence of regulations for the fuel cycle and familiarity with licensing 15.0% 15.0% 15
10|Existence of market incentives and/or barriers to commercial implementation 70.0% 70.0% 70
3 Financial Risk & Economics|11|Levelized Cost of Electricity at Equilibrium - 100.0% - 100.0% - 100
4 Envirenmental Impact|12|Land Use per energy generated 25.0% 25.0% 10.0% 25.0% 10.0%| 25
13| Water Use per energy generated 25.0% 25.0% 25
14|Carbon emission - CO2 released per energy generated 25.0% 25.0% 25
15|Radiological exposure - total estimated worker dose per energy generated 25.0% 25.0% 25
5 Muclear Waste Management| 16| Mass of SNF+HLW disposed per energy generated 25.0% 50.0% 70.0% 50.0% 10.0%)| 50
17| Activity of SNF+HLW (@100 years) per energy generated 10.0% 10.0% 10
18| Activity of SNF+HIW (@100 000 vearsi ner enerey senerated 10 % 100% n

Figure 3.  View/Define Scenarios Screen.

The first scenario (just to the right of the metrics) is the even weight scenario. The criteria and metric
trade-off factors for the 11 scenarios used in the Evaluation and Screening report cannot be changed.
There is a check box at the top of the screen that allows you to select which scenarios you want to include
in your analysis. You can have up to 20 scenarios total. New scenarios are entered toward the right side
of the screen. If you add a new scenario, add it in the first blank column to the right side of the screen.
The fields you are allowed to change are highlighted in green. Enter the name of each new scenario at the
top of the screen and then enter the desired trade-off factors for each criterion and enter the metric trade-
off factors. All of the criteria trade-off factors should add to 100%, and the metric trade-off factors for
each criterion should also add to 100%. There are some checksum values calculated at the bottom of the
screen to give feedback on if your trade-off factors sum to 100%.

When you are done reviewing or making changes in this screen, press the Back to main menu button to
return to the main menu or the Next button to skip directly to the screen for the next step of using the SET
tool.

4.3 Option Data and Assessments

The purpose of this screen, shown in Figure 4, is to enter the metric data for any new option defined in
Step 1 and to review the data results for each of the predefined Evaluation Group options and their
associated metrics and how the shape functions convert each data result into a utility value. Each of the
metrics was divided into bins. These bins each have a range which together span the range of possible
results for all the fuel cycle options. In the upper left portion of the screen you can navigate through each
of the options and metrics using the arrow buttons. You can quickly jump to a specific option by clicking
on the option number and entering the option number you would like to jump to. The plot in the middle
of the screen shows the shape function and how the data value maps to a utility value (dotted lines).
Metric data bin assignments are locked for the 40 predefined Evaluation Groups. Only the bin
assignments of new options can be entered or changed here. See Section 5.2 for detailed instructions on
how to make bin assignments for a new option.
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When you are done reviewing or making changes in this screen, press the Back to main menu button to
return to the main menu or the Next button to skip directly to the screen for the next step of using the SET
tool.

3. Option Data and Assessments Back to Main Menu
Utility:|  1.000
q:p

Option: | EGO1 This page isforviewing the bin resultsfor each of the fuel cycle options andfor each of the metrics.
You can see howeach binresult mapsto a utility based on the shape function. If youadd anew option
‘ 1 ’ then this is where you assign bin results for each of the metricsfor the new option.
Metric Index: 1 | Development time (not used by itself, but in combination with dev cost)
1.
09
08 4
07
0.6
-
£o0s
=
=2
04
0.3
0.2
0.1
0
=50 yrs 25-50 yrs. 10-25yrs 5-10yrs < Syrs. Mo Development
Needed

Figure 4. Option Data and Assessments Screen.

4.4 Calculate Results

This button calculates the results of the evaluation including any entries for new options, scenarios, and
new option metric data that were made in the previous steps. It may take a few minutes to do all the
updates and calculations depending the speed of your computer. You can see the progress in the lower
left of your screen. When it is complete, the SET tool will take you to the final Analysis Reports screen.

4.5 Analysis Reports

After calculating results, the SET tool will take you to the Analysis Reports screen as shown below. The
purpose of this screen is to run various reports of your choice and analyze the results. In this screen there
are various output reports to choose from in the menu. Choose the desired report in the list and press the
Run button to generate the report. Some reports require a lot of calculation and may take a minute or two.
Each of the reports is discussed in the subsequent sections below.
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Back to Main Menu
5. Analysis Reports

Select Report from pick listand click Run to generate report Thisreport displaysabar graph of all options for each

metric by the bin result.
Metric Summary by bin data E] m

It is recommended as good practicethat as you do an analysis, that
you savethe main SET filein afolder (using "Save as") and then save
all output report files in the same folder to keep them together with
the main filethus keeping the inputs with the outputs.

Figure 5.  Analysis Reports Screen.

4.5.1 Metric Summary by Bin Data

The first report in the menu is the Metric Summary by bin data report. This report shows the summary
of the bin data for each of the metrics and for each of the options selected. The bin data is shown on the
y-axis of each of the graphs. There is a sheet for each of the metrics showing each option’s data value (by
bin). This report generates a new Excel spreadsheet with a sheet for each of the metrics. This report
shows the bin data for each option based on the bin structure for each metric as defined in Appendix D of
the Evaluation and Screening report.

Land Use per energy generated
E. »1.0
km%/GWe-yr =
[
£
']
D. 0.5-1.0 [--]
kmZ/GWe-yr
C. 0.2-0.5
km?/GWe-yr
B. 0.1-0.2
km?/GWe-yr
A <01
km?/GWe-yr A 4
ﬁrﬁnﬁ‘ﬁ‘u’) \.D‘f‘\IDD‘mDv.—iNl‘ﬁﬂ’u’)\ﬁ‘l\lﬂﬂmDv.—iNrﬁ"ﬂ’lmthlDO‘m‘Dlv.—i rﬂ‘Tflm (.le‘\‘ ' o
o o o (=) (=] (=] o o o — - — — - — - — — i o~ o~ o™ o~ o™~ o~ o~ o™ o~ o™ o m m o m o m o m om =g
O 0o o 0o 0 00O VUV o oo aaea
RS SR g TS TR S TR U T R S LRI O UL 2
Figure 6. Metric Summary by Bin Data Report Example.
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4.5.2 Benefit vs. Challenge

The second report in the menu is the Benefit vs. Challenge report that plots benefit utility vs. challenge
utility as discussed in the Evaluation and Screening report and Appendices E and F. This report generates
a new Excel spreadsheet file with a separate chart for each scenario defined in 2. View/Define Scenarios,
along with a Data tab containing a listing of all the plotted data for each scenario. This report generates a
plot of the selected benefit criteria against the challenge criterion of Development and Deployment Risk.
When you run this report, SET will ask you which challenge criteria you want for the x-axis. Criterion 1
for Development and Deployment Risk is the only choice, so simply select and click OK to run the report.
When the calculations are finished, a graph similar to Figure 7 will appear on your screen. Each plotted
point is an option (or Evaluation Group) and is labeled (some labels overlay one another and can be
moved to separate them on the plot by clicking on the label and dragging it to the desired location). The
large arrows on the graph help the user interpret the results. The orange/yellow lines in Figure 7
illustrates example thresholds: all Evaluation Groups above this line would be identified as promising
groups for a decision-maker who determines that the line represents sufficient improvement. For some
scenarios, no Evaluation Groups may be identified as potentially promising based on the example
threshold(s), just as for some Criteria, no promising options were identified in the Evaluation and
Screening report, as discussed in the report and Appendices A and F. The Basis of Comparison (EGO01) is
colored red for ease of identification.

To examine the results for a single benefit criterion at a time using this report, just define a scenario
where the desired criterion has 100% of the criteria trade-off value and name the scenario appropriately.

Benefit vs Challenge
Equal Tradeoff Factors

049

08 & FGMy FG30 Q’EGZE; 3
& EGE8
@ 3 56% $ 63
0.7
* EG’J—EQQS =
¢ Ec10 & EGD4 5
£ * EG14 c
208 o -
a - ’ EGZ! ELS W LSl a
by ¥ EG22 & EG21 =
£ * EG39 ¢ EG1Yy g0 & tcis ¥ EGIS =
E o M i .O_El-:ﬁsifs M M # EG02 g B
2 * fco1 <
& 4 EGOS® EGD3
£ 04 -
5

0.3

0.2

01
aEm Inereasing Challenge

o T T T T T
o 0.2 0.4 0.6 0.8 1

Utility Representing Challenge

Figure 7. Benefit vs. Challenge Report Example.
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4.5.3 Criterion Contribution to Benefit Utility

The third report in the list is the Criterion Contribution to Benefit Utility report. This report generates
a new spreadsheet with one summary column graph of each of the options sorted in order of decreasing
benefit utility for each scenario. Within each column, the colors show the contribution of each of the
criteria. This report generates a worksheet and graph for each of the scenarios selected in step 2.
View/Define Scenarios.

Criterion Contribution to Benefit Utility (Scenario 1)
Equal Criteria Tradeoff Factors

o
o

Safety

Resource Utilization

Utility Value
o
wv

M Nuclear Waste Management

o
IS
.

M Environmental Impact

o
w

o
N}

e
o

o
:

M < O N WDHWOWOWMSITNVWUOMNOT T AN NN AT MMNANINILLOONON MW

NN OO ANNO NS OMOMMOOOMEAdOoO dmmaAaNN o cdNMHdd-cdNNm»m-dmMmOoO -+ O O O

CEEEE2EEEERERRE2CERE0RCE2CR2RRE2CRR2RRR8RRRR
Figure 8.  Criterion Contribution to Benefit Utility Report Example.

4.5.4 Metric Contribution to Benefit Utility

The fourth and final report in the list is the Metric Contribution to Benefit Utility report. This report is
similar to the previous report except this one is by individual metric. This report generates a new
spreadsheet with one summary column graph of each of the options sorted in order of decreasing benefit
utility for each scenario. Within each column, the color shows the contribution of each of the metrics.
This report generates a worksheet and graph for each of the scenarios selected in step 2. View/Define
Scenarios.
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Metric Contribution to Benefit Utility (Scenario 1)

Equal Criteria Tradeoff Factors
Safety of the deployed system

Challenges of addressing safety hazards

0.9

Natural Thorium required per energy generated

o
oo
L
|
|

Natural Uranium required per energy generated

e
<

Volume of LLW per energy generated

o
Y

fi I I 5§ 5 I 5 S E S B E=EE=E=E=E®BS Mass of DU+RU+RTh disposed per energy generated

Activity of SNF+HLW (@100,000 years) per energy generated

Utfility Value
o
o

M Activity of SNF+HLW (@100 years) per energy generated

©
=

B Mass of SNF+HLW disposed per energy generated

°
w

Radiological exposure - total estimated worker dose per energy
generated

0.2 +
M Carbon emission - CO2 released per energy generated

0.1 W Water Use per energy generated

M land Use per energy generated

5. Performing Specific Tasks Using the SET Tool

This section of the document outlines the steps to take to perform certain specific tasks in the SET tool.

5.1 Determining Which Evaluation Group Best Represents My Fuel
Cycle

This feature of SET is provided to guide the user through a series of questions to determine which
Evaluation Group would best represent the performance of any particular fuel cycle.

1. Click on the Find which Evaluation Group my fuel cycle is in button on the main page.

2. Step through the questions selecting answers that apply to your fuel cycle. There is a help button
(question mark button) on each page to help the user with questions. As you answer questions the list
of EGs on the right will update showing you which ones are still included based on your responses so
far. The red EGs are once through options. The green EGs are limited recycle options. The blue EGs
are continuous recycle options.
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Included EGs:

1. Is your fuel cycle Once Through or does it have Recycle?

R ecoa [ EG12 JEFE
Once Throug!

EGos [[EG13 il
() Recyde EGO6 EGIA EG24

EGO7 = EG1S EG25
EGO8 EG16 EG26
EG17 @ EG27

EG18 | EG28

EG29

Start Over Continue EG30

EG31
EG32
EG33
EG34
EG35
EG36
EG37
EG38
EG39
EG40

Figure 10. First Step in "Find Which Evaluation Group My Fuel Cycle Is In" Process.

When you get to the end the final screen will show you the Evaluation Group that best represents
your fuel cycle. If you were not specific enough in your choices, SET may let you know that your
fuel cycle fits into more than one Evaluation Group. If this is the case then examine the various
Evaluation Groups and look at the characteristics of each of the Evaluation Groups and determine
which one may best match the performance of your fuel cycle (See Figure 11). This screen also
shows you a summary of each of the metric values for the selected Evaluation Group (highlighted in
yellow).
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Based on your reponses Description of EG20 Analysis Example:

your fuel cycle fits into
Evaluation Group (EG): [ ggao .

Continuous recycle of TRU/U in HWR

Characteristics of EG20

Summary of Selections: * Continuous recycle

Qi Continuous Recycle = Critical reactors and EDS

Qz2: Critical » Thermal spectra

Q3: Thermal » Natural U or UTh feed

Q4:  Uranium * No Enrichment (enrichment may be required for startup of critical; may be used for suberit)

Qs5: No U Enrichment * Continuous recycle of TRU from U.

Q6:  Recycle: TRU » Single and Multi-stage

* Resource utilization up to 3%
Metric Data for selected Evaluation Group (EG20)
Back Start Over
Worse = Better 5
Back to Main Menu el Metrics: ~
»50yrs 25-50yrs 10-25yrs 5-10yrs <Gyrs. None Development time (no
>$258 $108-3258 $28-5108 $200M-$28 <$200M None. Development cost (noi

NOTE: The yellow highlightto >S50B. $25B to $508 $10Bto 3258 $2Bt0 5108 Hane Deployment cost from
the right shows the metric <10% <50% &> 10% ~50% & <30% 50% Compatibility with the
CeEemn i fu,e‘ TS Mo Regs/Fam Non-U.S. Regs US.Regs/Famexist | U.S.Regs/Fam applied Existence of regulation
the selected Evaluation Group
{particularlythe anlaysis Mks weak; Sigcaprisk [ Mies weak; Reqgoviny | Mktswaak; Nogoviny |Mits exist; Some cap risk [Mkts exist;Low cap risk| Existence of market int
example) might best perform. Likely to me much higher|  Likely o ba highar Likely to ma "Similar" | Likely Likely to be | Levelized Cost of Elect|
Your fuel cyclemay or may not >10km*/GWeyr 05-10km*/GWeyr | 0.2-05km*/GWeyr | 0.1-02km'fGWeyr | <0.1km/GWeyr Land Use per energy ge

perform as well forany
particularmetric_See the
Evaluation and Screening report

30-60 kt/GWe-yr <30 kt/GWe-yr
for more detailed information. > 5.0 pars-Sv yr | 0.5-5.0p yr [ <0.5 pears-S

>361/GWe-yr 12-36t/GWe-yr 6-12t/GWeyr 3-61/GWeyr 1.65-31/GWe-yr

> 2.0 MCi/GWe-yr 16-20MCi/GWeyr | 1.05-1.6 MCi/GWe-yr | 0.67-1.05MCi/GWeyr | <0.67 MCi/GWe-yr
>1.0E2 MCi/GWeyr | 5E-3-16-2 MCi/GWe-yr [2.36-3-56-3 MCi/GWe-yr| 16-3-2.36-3 MCi/GWe-yr | 5E-4 - 1E-3 MCi/GWa-yr| <5.0E-4 MCi/GWe-yr
>200t/GWeayr 120-200t/GWe-yr 80-120t/GWe-yr 40-BOt/GWeyr

>30,000 ML/GWe-yr [15,000-30,000 ML/GWa-y| <15,000 ML/GWe-yr
> 240 kt/GWe-yr 120- 240 kt/GWe-yr 60-120 ke/GWe-yr

'Water Use per energy ¢
Carbon emission - CO2
Radiological exposure
Mass of SNF+HLW disp:
ity of SNF+HLW (€
Activity of SNF+HLW (€
1-40t/GWeyr Mass of DU+RU+RTh dit
1592 m*/GWe-yr 634-1592 m*/GWe-yr | 252-634m*/GWeyr | 100-252 m*/GWeyr <100 m*/GWe-yr Volume of LLW per ene
> 145 t/GWayr 35 t0 145 1/GWe-yr 3.810351/GWe-yr <3.Bt/GWeyr Natural Uranium requil
> 145 t/GWa-yr 35 to 145 t/GWa-yr 3.81t035t/GWe-yr <3.8t/GWe-yr Natural Thorium requir
Sigmore challenging More Challenging Similar in Challenge Less Challenging Challenges of addressi
No Yes Safety of the deployed

Figure 11. Final Screen for Identifying Which Evaluation Group Your Fuel Cycle Is In.

5.2 Adding a New Option

1.

Click on the 1. View/Define Options button.

2. Scroll down to the bottom of the list and enter a name (e.g. EG41) in the Evaluation Group column

4.

and optionally enter descriptions/notes in the other columns. (Then click on the Back button to go
back to the main screen).

Click on 3. Option Data and Assessments and using the green navigation buttons in the upper left
part of the screen, navigate to your new option.

Next you will need to step through each of the metrics (using the blue navigation buttons in the upper
left part of the screen) and enter a value at the bottom of the screen for each metric. This is done
simply by pressing the Set Bin button corresponding to the bin the new option falls into. For
example, if the new option needed <Syrs of development for the first metric (Development Time)
then you would press the set bin button just below the bin labeled “< 5yrs” and it will be saved. Now
you can step to the next metric. (You will not need to enter a bin value for metric index 3,
Development time and cost, because it is the combination of the first two metrics.)
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3. Option Data and Assessments Back to Main Menu
Utility: 0.767

qap

Option: | EGA1 This page isforviewing the bin results for each of the fuel cycle options andfor each of the metrics.
You can see how each binresult mapsto a utility based on the shape function. If youadd a new option
‘ 1 ’ then this is where you assign bin resultsfor each of the metrics for the new option.
Metric Index: 1 | Development time (not used by itself, but in combination with dev cost)

1

09 4
0.8 -

0.7 4

Utility

0.3 +

0.2

0.1 4

>S50 yrs 25-50yrs 10- 25 yrs 5-10yrs < Syrs Mo Development
Needed

Figure 12. Adding Metric Values for a New Option.

5. When done setting a bin value for all metrics, press the Back to Main Menu button to return to the
main screen or press Next. If you went back to the main screen, then press the 4. Calculate Results
button to update the results to include the new option.

6. You may now proceed to the Analysis Reports page and run some reports to review how the new
option performed.

5.3 Adding a New Scenario
1. Click on the 2.View/Define Scenarios button.

2. Scroll to the right until you see the green highlighted cells (starting with Scenario 12). Enter a
scenario name at the top of the screen. Enter the percentages in the Criteria Trade-off Factor column
for the Benefit Criteria to your desired values (they need to sum to 100%). Enter the percentages for
each of the metrics so that each group of metrics sum to 100%.

Select the “Show in Output” check box at the top of the screen for the new scenario.
Press the Back to Main Menu button to return to the main screen.

Then press the 4. Calculate Results button to update the results.

S kAW

You may now proceed to the Analysis Reports page and run a report (e.g. Benefit vs. Challenge
report) to review how the new scenario affected the outcome.
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