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IDENTIFICATION NUMBER:
Each experiment has a unique identifier.  The elements of the identifier correspond to the categories and subcategories named in the organization section of this report.  The identifier takes the following form:

(Facility)-(Fissile Material)-(Physical Form)-(Reactivity Type)-(Three or Four-Digit Numerical Identifier)

Identifier elements and their meanings for each category and subcategory are given below.   

	Experimental Facility Name 
	Fissile

Material
	Physical

Form
	Reactivity Insertion Type

	TRACY
	Plutonium
	PU
	Solution
	SOL
	Ramp
	RAMP

	SILENE
	Highly Enriched Uranium
	HEU
	
	
	Step
	STEP

	CRAC
	Intermediate Enriched Uranium
	IEU
	
	
	
	

	SHEBA
	Low Enriched Uranium
	LEU


	
	
	
	

	
	Mixed Plutonium / Uranium
	MIX
	
	
	
	


An example of an identifier is:  TRACY-LEU-SOL-STEP-001 for an experiment in the TRACY Facility with low enriched uranium solution and a step reactivity insertion. 

KEY WORDS:
A list of words that describe key features of the experiment is provided.

1.0  DETAILED DESCRIPTION
A detailed description of the experimental excursion and all relevant data are provided in the appropriate subsection within this section.  Enough information is given in this section so that the derivation of data in Section 3.0 is evident.  In general, modeling (idealization, simplification) is not discussed here.  However, if the exact experimental configuration is unknown (was not reported) or was too complicated to describe in detail, but an idealization was provided by the experimenters, then the idealized model of the experiment may also be discussed here, or in Section 3.1.  Any discussion of a model includes an explanation of the assumptions used in going from the real experimental configuration to the ideal configuration.

Sources of data include published reports, logbooks, photographs, memos, or discussions and other records provided by experimenters.  Any inconsistencies in the data are mentioned in this section. A justification as to why the data can or cannot be used in the derivation of a benchmark specification is provided in the Evaluation of the Data section (Section 2.0).

1.1  Overview of Experiment
An overview of the experiment is given.  The conclusions of the Evaluation of the Data section, Section 2.0, should be briefly stated. (e.g., “Sufficient data are available to derive a useful benchmark model.”) 

1.2 Description of Experimental Configuration
This section contains the description of the physical arrangement and dimensions of the equipment associated with the experiment.  Uncertainties in measurements, if known, are also given.  Data are given in original published units; however, when the units of measure are not SI, evaluators are encouraged to parenthetically provide SI units immediately following the original units.  
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1.3 Description of Material Data

This section contains a detailed description of the materials used in the equipment involved in the experiment as well as significant materials in the surroundings.  Uncertainties in material compositions, if known, are also given.  

1.4 Description of the Source

If the influence of a neutron source was present during the experiment, a complete description of the source (geometry and materials) and the source strength, including the source spectrum is provided in this section.  Intrinsic sources should also be discussed.

1.5 Description of Initial Conditions

The initial conditions should be provided, such as the fissile material temperature, neutron source present or not present, core is critical or subcritical, power level if the core is critical.  Complete criticality specifications should be provided for critical configurations.

1.6 Description of Reactivity Insertion
A description of the method (rod withdrawal or insertion, fuel feed, etc.), manner (step withdrawal, ramp withdrawal, ramp feed, etc.), and the magnitude and rate of the reactivity insertion should be completely described.  

1.7  Description of the Detector or Measurement Systems and Measured Results
Complete descriptions of all measurement systems (dosimetry, power, temperature, pressure, kinetics and other) should be provided in the appropriate subsection specified below.  Complete measured data should be provided, where possible and beneficial, in the form of plots with linked delimited text files that allow independent data analysis by the users.

1.7.1 Measurement of Radiation Levels and Distributions – A complete description of the detector(s) is provided in this section.  Detector type, resolution, anisotropy, unfolding software for spectrometers, location, geometry and materials should be included.   Measured neutron and photon fluence data should also be provided in this section.    

A wide variety of detector can be used for neutron measurements.  Amid them, one can find two large categories depending on the information they provide, (i) spectrometers, (ii) rem-counters (sievert-counters).  The first category of detector includes Bonner sphere spectrometers to measure “roughly” the shape of the fluence energy distribution from thermal to fast neutrons and recoil proton counters associated with scintillators to measure the fluence energy distribution from about 50 kev to fast neutrons more accurately than with the Bonner sphere spectrometers.  The second category includes detectors (rem counters) usually composed of thermal neutron sensors surrounded by a huge hydrogenous moderator; these detectors give “directly” an ambient dose equivalent (H*(10)) but are not able to provide information on the fluence energy distribution.  In general, only the first category of detector can be used to generate benchmark data because they give information that can be compared accurately to the calculation results.

1.7.2 Measurement of Power Levels and Distributions – A complete description of the transient power monitors is provided in this section.  Monitor type (linear, log), resolution, location, geometry and materials should be included.   Measured power distribution data (both spatially and time dependent data) should also be provided in this section.
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1.7.3 Measurement of Temperature Levels and Distributions – A complete description of the temperature monitoring systems is provided in this section.  Thermocouple type, location, geometry and materials should be included.   Measured temperature distribution data (both spatially and time dependent data) should also be provided in this section.
1.7.4 Measurement of Pressure Levels and Distributions – A complete description of the pressure monitoring system is provided in this section.  Monitor type, resolution, location, geometry and materials should be included.   Measured pressure distribution data (both spatially and time dependent data) should also be provided in this section.
1.7.5 Measurement of Kinetics Parameters and keff – A complete description of the methods and equipment used to determine kinetic parameters such as (βeff, Λ, λi, ρFB) and keff is provided in this section.  All measured kinetic parameters should also be provided in this section.
1.7.6 Other Measurements – A complete description of any other measurement system, not specified above is provided in this section.  Measured results should also be provided.
2.0  EVALUATION OF DATA
Missing data or weaknesses and inconsistencies in published data are discussed in this section.  The effects of uncertainty in the data on the measured parameters (neutron or photon fluence, power, pressure, temperature, kinetic parameters, etc.) are discussed and, if practical, quantified.  (See the Guide to the Expression of Uncertainties) Use of data with large uncertainties or data that require assumptions on the part of the evaluator is justified in this section.  If all or part of the data is found to be unacceptable for use as benchmark data, this fact is noted in this section, and the reasons are summarized.  The evaluation process for the unacceptable data is terminated at this point (i.e., unacceptable data are not included in Sections 3.0, 4.0, and Appendix A).

A decision made by the Expert Group that a particular experiment is not acceptable for use as a “Criticality Excursion Benchmark” does not imply that the data, if properly interpreted and applied, cannot be used for validation efforts.   However, if the uncertainty is properly taken into account, the data may be used in validation efforts.

Evaluation of each data type should be provided in the following subsections:

2.1 Evaluation of Radiation Levels and Distributions 
2.2    Evaluation of Power Levels and Distributions
2.2 Evaluation of Temperature Levels and Distributions
2.4    Evaluation of Pressure Levels and Distributions
2.5 Evaluation of Kinetics Parameters and keff 

2.6    Evaluation of Other Measurements
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3.0  BENCHMARK SPECIFICATIONS
Benchmark specifications, in this compilation, refer to the data that are necessary to construct a calculational model for each measurement type associated with the experimental.  Data that were determined to be acceptable as benchmark-model data are concisely provided in Sections 3.1 through 3.6 of each evaluation.  If particular measurement types were not made or the data are not available it should be so stated in the appropriate subsections.

3.1 Description of the Model Used to Calculate Radiation Levels and Distributions – 

A complete description of the model(s) used to calculate radiation levels is presented in this section.  Features of the model that require discussion are presented.  Any simplifications and approximations made to geometric configurations or material compositions are described and justified.  If an idealized model developed by the experimenters or those involved with the excursion analysis is described here, discussion of the model includes an explanation of the assumptions used in going from the real experimental configuration to the ideal configuration.  Dimensions, materials, benchmark-model results and uncertainties are provided in Sections 3.1.1 through 3.1.3, respectively.  The description of the source strength and spectra for dosimetry calculations are presented in Section 3.1.4. 
3.1.1 Dimensions – All required dimensions are concisely included in this section.  Where possible, dimensions are given to five significant figures.  Sketches showing all relevant dimensions are used liberally.
3.1.2 Materials – Material Densities & Atom densities for all materials are concisely listed in this section.  Lists are broken into subheadings such source, structural, and shielding materials.  Unique or complicated formulas for deriving atom densities are provided.  All constituents of the materials used in the excursion description are included, or a justification for leaving them out is provided.  (Materials that are not included are, in most cases, replaced with void.)  Atom densities are listed in scientific notation with five significant digits.
3.1.3 Excursion and Benchmark-Model Neutron and Photon Data  – Measured neutron and photon data and associated reported uncertainties are given in this section.  If the effects of actual excursion parameters are carefully quantified, either by experiment or by calculation, and these parameters are omitted from the benchmark specification, adjusted "benchmark data" may also be included in this section.  These adjustments are relatively small.  Items that have a significant effect on calculated values are not omitted from the benchmark specification data.  An uncertainty for the benchmark-model, based on parameter sensitivity studies or experimental estimates, is also included.
3.1.4 Source Strength and Spectra – The source strength and spectra are provided in this section.
3.2 Description of the Model Used to Calculate Power Levels and Distributions –

A complete description of the model(s) used to calculate power levels is presented in this section.  (See Section 3.1 for additional discussion of the contents of this section.)

3.2.1 Dimensions – All required dimensions are concisely included in this section.  (See Section 3.1.1 for addition discussion of the contents of this section.)
3.2.2 Materials – Material Densities & Atom densities for all materials are concisely listed in this section.  (See Section 3.1.2 for additional discussion of the contents of this section.)
3.2.3 Excursion and Benchmark-Model Power Data – Measured power data and associated reported uncertainties are given in this section.  (See Section 3.1.3 for additional discussion of the contents of this section.)
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3.3 Description of the Model Used to Calculate Temperature Levels and Distributions –
A complete description of the model(s) used to calculate temperature levels is presented in this section.  (See Section 3.1 for additional discussion of the contents of this section.)

3.3.1 Dimensions – All required dimensions are concisely included in this section.  (See Section 3.1.1 for addition discussion of the contents of this section.)
3.3.2 Materials – Material Densities & Atom densities for all materials are concisely listed in this section.  (See Section 3.1.2 for additional discussion of the contents of this section.)
3.3.3 Excursion and Benchmark-Model Temperature Data – Measured temperature data and associated reported uncertainties are given in this section.  (See Section 3.1.3 for additional discussion of the contents of this section.)
3.4 Description of the Model Used to Calculate Pressure Levels and Distributions –
A complete description of the model(s) used to calculate pressure levels is presented in this section.  (See Section 3.1 for additional discussion of the contents of this section.)
3.4.1 Dimensions – All required dimensions are concisely included in this section.  (See Section 3.1.1 for addition discussion of the contents of this section.)
3.4.2 Materials – Material Densities & Atom densities for all materials are concisely listed in this section.  (See Section 3.1.2 for additional discussion of the contents of this section.)
3.4.3 Excursion and Benchmark-Model Pressure Data – Measured pressure data and associated reported uncertainties are given in this section.  (See Section 3.1.3 for additional discussion of the contents of this section.)
3.5 Description of the Model Used to Calculate Kinetics Parameters and keff Values –
A complete description of the model(s) used to calculate kinetics parameters and keff values is presented in this section.  (See Section 3.1 for additional discussion of the contents of this section.)
3.5.1 Dimensions – All required dimensions are concisely included in this section.  (See Section 3.1.1 for addition discussion of the contents of this section.)
3.5.2 Materials – Material Densities & Atom densities for all materials are concisely listed in this section.  (See Section 3.1.2 for additional discussion of the contents of this section.)
3.5.3 Excursion and Benchmark-Model Kinetics Parameters and keff Values – Measured kinetics parameters and associated reported uncertainties are given in this section.  (See Section 3.1.3 for additional discussion of the contents of this section.)
3.6 Description of the Model Used to Calculate Other Measured Parameter –
A complete description of the model(s) used for other types of calculations is presented in this section.  (See Section 3.1 for additional discussion of the contents of this section.)
3.6.1 Dimensions – All required dimensions are concisely included in this section.  (See Section 3.1.1 for addition discussion of the contents of this section.)
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3.6.2 Materials – Material Densities & Atom densities for all materials are concisely listed in this section.  (See Section 3.1.2 for additional discussion of the contents of this section.)
3.6.3 Excursion and Benchmark-Model Representing Other Measured Parameters – Other measured parameters and associated reported uncertainties are given in this section.  (See Section 3.1.3 for additional discussion of the contents of this section.)
4.0  RESULTS OF SAMPLE CALCULATIONS
Calculated results obtained with the benchmark-model specification data given in Section 3.0 are tabulated in this section.  Details about the calculations, including input listings, are given in Appendix A.    

4.1 Calculational Results – Radiation Levels and Distributions

All results should be normalized to the number of incident source neutrons or photons.  The source strength is provided for convenience.  Examples of table format are shown below. For neutrons, a more accurate fluence energy distribution can be given in an appendix using a greater number of bins.  The data can also be provided in delimited text files that may be linked to the evaluation.  The four-bin distribution hereafter is proposed to facilitate the comparison of data.

Table A.a.  Sample Dosimetry Calculation Results (Country Name).

	Source Strength

	Energy Range
	
	Energy Range
	

	E-Min

(MeV)
	E-Max

(MeV)
	Neutron Source Strength

(Neutrons)
	E-Min

(MeV)
	E-Max

(MeV)
	Photon Source

Strength

(Photons)

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Calculated Radiation Field

	E-Min

(MeV)
	E-Max

(MeV)
	Neutrons

Per Source Neutron
	E-Min

(MeV)
	E-Max

(MeV)
	Photons

Per Source Photon or Neutron

	Detector Location Number 1

	
	1 eV
	
	
	
	

	1 eV
	10 KeV
	
	
	
	

	10 KeV
	1 MeV
	
	
	
	

	1 Mev
	20 Mev
	
	
	
	

	
	
	
	

	
	
	
	

	Detector Location Number 2

	
	1 eV
	
	
	
	

	1 eV
	10 KeV
	
	
	
	

	10 KeV
	1 MeV
	
	
	
	

	1 Mev
	20 Mev
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4.2 Calculational Results – Power Levels and Distributions

An example of table format is shown below.   Plots of Power versus Time and Energy versus Time should also be provided.  More comprehensive data can be provided in an Appendix and in delimited text files.   If power distribution data are available, multiple tables and plots should be provided.

Table B.a.  Sample Power / Energy Calculation Results (Country Name).

	Parameter
	Case 1

(Experiment ID)
	Case 2

(Experiment ID)
	. . .
	Case N

(Experiment ID)

	Inverse Period (s-1)
	
	
	
	

	Time to 1st Peak (s)
	
	
	
	

	Power @ 1st Peak (w)
	
	
	
	

	Energy to 1st Peak (J)
	
	
	
	

	Fissions to 1st Peak 
	
	
	
	

	Time to 1st Minimum (s)
	
	
	
	

	Power @ 1st Minimum (w)
	
	
	
	

	Energy to 1st Minimum (J)
	
	
	
	

	Fissions to 1st Minimum
	
	
	
	

	Time to 2nd Peak (s)
	
	
	
	

	Power @ 2nd Peak (w)
	
	
	
	

	Energy to 2nd Peak (J)
	
	
	
	

	Fissions to 2nd Peak
	
	
	
	

	Time to 2nd Minimum (s)
	
	
	
	

	Power @ 2nd Minimum (w)
	
	
	
	

	Energy to 2nd Minimum (J)
	
	
	
	

	Fissions to 2nd Minimum 
	
	
	
	

	. . . 
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	Time to Nth Peak (s)
	
	
	
	

	Power @ Nth Peak (w)
	
	
	
	

	Energy to Nth Peak (J)
	
	
	
	

	Fissions to Nth Peak
	
	
	
	

	Time to Nth Minimum (s)
	
	
	
	

	Power @ Nth Minimum (w)
	
	
	
	

	Energy to Nth Minimum (J)
	
	
	
	

	Fissions to Nth Minimum 
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4.3 Calculational Results – Temperature Levels and Distributions

An example of table format is shown below.   Plots of Temperature versus Time should also be provided.  More comprehensive data can be provided in an Appendix and in delimited text files.   

Table C.a.  Sample Temperature Calculation Results (Country Name).

	Parameter
	Case 1

(Experiment ID)
	Case 2

(Experiment ID)
	. . .
	Case N

(Experiment ID)

	Location # 1

	Initial Temperature (°C)
	
	
	
	

	Maximum Temperature (°C)
	
	
	
	

	Minimum Temperature (°C)
	
	
	
	

	Final Temperature (°C)
	
	
	
	

	Location # 2

	Initial Temperature (°C)
	
	
	
	

	Maximum Temperature (°C)
	
	
	
	

	Minimum Temperature (°C)
	
	
	
	

	Final Temperature (°C)
	
	
	
	

	. . .

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	Location # N

	Initial Temperature (°C)
	
	
	
	

	Maximum Temperature (°C)
	
	
	
	

	Minimum Temperature (°C)
	
	
	
	

	Final Temperature (°C)
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4.4 Calculational Results – Pressure Levels and Distributions

An example of table format is shown below.   Plots of Pressure versus Time should also be provided.  More comprehensive data can be provided in an Appendix and in delimited text files.   

Table D.a.  Sample Pressure Calculation Results (Country Name).

	Parameter
	Case 1

(Experiment ID)
	Case 2

(Experiment ID)
	. . .
	Case N

(Experiment ID)

	Location # 1

	Initial Pressure  (MPa)
	
	
	
	

	Maximum Pressure (MPa)
	
	
	
	

	Minimum Pressure (MPa)
	
	
	
	

	Final Pressure (MPa)
	
	
	
	

	Location # 2

	Initial Pressure  (MPa)
	
	
	
	

	Maximum Pressure (MPa)
	
	
	
	

	Minimum Pressure (MPa)
	
	
	
	

	Final Pressure (MPa)
	
	
	
	

	. . .

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	. . .
	
	
	
	

	Location # N

	Initial Pressure  (MPa)
	
	
	
	

	Maximum Pressure (MPa)
	
	
	
	

	Minimum Pressure (MPa)
	
	
	
	

	Final Pressure (MPa)
	
	
	
	


4.5 Calculational Results – Kinetics Parameters and keff
Result from the calculation of kinetics arameters such as βeff, Λ, λi, ρFB, and keff should be reported in this section.
Table E.a.  Sample Calculation Results of Kinetics Parameters and keff (Country Name).

	Kinetics Parameter
	Case 1

(Experiment ID)
	Case 2

(Experiment ID)
	. . .
	Case N

(Experiment ID)

	βeff
	
	
	
	

	Λ
	
	
	
	

	λi
	
	
	
	

	ρFB
	
	
	
	

	keff
	
	
	
	


4.6 Calculational Results – Other Parameters

Results from calculations of other measured parameters are given in this section.  More comprehensive data can be provided in an Appendix and in delimited text files.  
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5.0  REFERENCES
All published documents referenced in the evaluation that contain relevant information about the experiments are listed.

APPENDICES
Supplemental information that is useful, but is not essential, to the derivation of the benchmark specification is provided in appendices.  Appendices are labeled using letters (e.g., Appendix A, Appendix B, etc.).  Appendix A is reserved for Typical Input Listings.

APPENDIX A:  TYPICAL INPUT LISTINGS 
Brief comments about options chosen for calculations are included in an introductory paragraph.  This paragraph states the code(s) and version of the code(s) that were used for the calculations and additional relevant information (representative mesh size, quadrature, convergence criteria, etc.) pertaining to the calculations.  Unique and/or important features regarding the input may also be discussed just prior to the input listings.  The input listings are then provided.  Listing titles refer to the case number and number of the table in Section 4.0 that gives the calculated result.

For countries in which multiple code systems are used, input listings are grouped by code system in the order established by that country.

Introductory information and input listing should be listing in the follow order in Appendix A:

A-1.    Measurement of Radiation Levels and Distributions 
A-2.    Measurement of Power Levels and Distributions 

A-3.    Measurement of Temperature Levels and Distributions

A-4.    Measurement of Pressure Levels and Distributions

A-5.    Measurement of Kinetics Parameters and keff 

A-6.    Other Measurements
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