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FQ/MST-01 Fuel Qualification & 

Source Terms

Fuel 3.2.1 12 Fuel Service Conditions for Normal Operations:  Currently, like the NGNP design itself, the fuel design service conditions for NGNP 

normal operations are not yet finalized and are therefore considered items for follow up.

FQ/MST-02 Fuel Qualification & 

Source Terms

Fuel 3.2.1 13 Additional Fuel Operating Condition Parameters:  Fuel service conditions for normal operations should be supplemented with 

parameters that address maximum plutonium burnup (fissions from bred plutonium) and maximum time-at-temperature.

FQ/MST-03 Fuel Qualification & 

Source Terms

Fuel 3.2.1 13 Parameter Path Dependence:  Information on how fuel service conditions vary with location and operating time may be needed to 

address "parameter path dependence".  Accelerated testing addresses combinations of high fluence, burnup, and temperature.  

Other combinations, such as high fluence with moderate burnup or moderate fluence with high burnup or low temperature with high 

fluence may need to be considered.

FQ/MST-04 Fuel Qualification & 

Source Terms

Fuel 3.2.1 13 Operating Condition Uncertainties and Anomalies:  Issues of uncertainties in HTGR core analysis and core monitoring can be 

addressed only in small part by analytical means and separate-effects validation testing.  Resolution of these issues will likely 

necessitate verification of initial and evolving NGNP normal fuel operating conditions and performance through special operational 

monitoring, testing, surveillance, and inspection programs for the NGNP prototype.

FQ/MST-05 Fuel Qualification & 

Source Terms

Fuel 3.2.2 14 Fuel Service Conditions for Accidents:  The fuel design service conditions for NGNP accidents, like those for NGNP normal 

operations, have not yet been finalized and are considered items for follow up.  When finalized, it will thus be necessary to show that 

they have been adequately addressed by the fuel accident conditions tested in the NGNP/AGR Fuel Program.

FQ/MST-06 Fuel Qualification & 

Source Terms

Fuel 3.2.2 15 Reactivity excursions, air and moisture ingress events:  Fuel accident conditions and performance requirements for (a) reactivity 

excursions, (b) air ingress events, and (c) moisture ingress events are considered major items for follow up.  

FQ/MST-07 Fuel Qualification & 

Source Terms

Fuel 3.2.3 16 Fuel Performance Terminology:  The Project should establish explicit definitions with descriptive terms like defective, failed, and 

functionally-failed relative to fuel particles and individual coating layers and explain how fuel performance and radionuclide transport 

and release are considered and modeled in each case.

FQ/MST-08 Fuel Qualification & 

Source Terms

Fuel 3.3 17 Fuel Design and Product Specifications:  The ultimate adequacy of these specifications will depend on the outcome of the AGR-3/4 

fuel fission product transport data development tests, the AGR-5/6 fuel qualification tests and the AGR-7/8 fuel fission product 

transport code validation tests.  The outcome of these tests will indicate the NGNP safety analysis codes and methods uncertainties 

and/or biases that must be accommodated in the NGNP safety analysis.  These tests and their effects on the fuel product 

specifications are follow-up items.

FQ/MST-09 Fuel Qualification & 

Source Terms

Fuel 3.4 19 Fuel Fabrication Variability:  The variability on fuel attributes for a production facility may be different from the fuel attribute variability 

for fuel made with a single line. Simulating the large fuel fabrication facility variability might be achieved by mixing several runs (i.e., 

batches, lots) from the single line.  Whether and how the Project plans to address differences in the variability of product attributes 

between fuel fabricated for AGR-5/6 with a single line of "production-scale" equipment and fuel fabricated for the NGNP prototype 

with multiple lines of equipment in a large fuel fabrication facility is a follow-up item.

FQ/MST-10 Fuel Qualification & 

Source Terms

Fuel 3.5 20 Fuel Characterization and Quality Control:  The fuel characterization methods and fuel fabrication statistical quality control 

procedures used for the NGNP/AGR fuel qualification program and NGNP reactor production fuel fabrication facility are follow-up 

items.

FQ/MST-11 Fuel Qualification & 

Source Terms

Fuel 3.6.1 21-22 Adequacy of Accelerated Irradiation Testing:  Lack of real time testing of fuel in an HTGR environment raises concerns regarding the 

adequacy with which phenomena that depend on plutonium burnup and time at temperature are characterized.  Proof testing in the 

first modular HTGR can address these issues.  The inclusion of a suitably designed post-irradiation fuel inspection and testing 

program for the NGNP prototype can provide the important confirmatory fuel performance data for the UCO TRISO coated fuel 

particle design.  Validation of the NGNP fuel performance/fission product transport models and codes may require an effort 

completely independent from data gathering inspections. Independent code modeling predictions, followed by an independent 

evaluation of reference fuel performance under normal operating and accident condition simulation carried out on irradiated fuel from 

the NGNP prototype, appear to be feasible.  Satisfactory completion of such a prescribed phase in a post-irradiation fuel inspection 

and testing program achieved with irradiated fuel from the NGNP prototype is considered a final confirmatory step in the NGNP UCO 

fuel qualification program. 
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FQ/MST-12 Fuel Qualification & 

Source Terms

Fuel 3.6.2 24 Prototypical Irradiation Testing Neutron Spectrum:  The NGNP approach to increasing plutonium burnup in the AGR irradiation tests 

relies solely on using neutron absorbers in the test rig to effectively harden  the thermal spectrum by reducing the neutron flux in the 

lower range of the ATR thermal energy spectrum.  The working group presently views this approach as unlikely to adequately 

address plutonium burnup, time at operating temperature, and particularly palladium time-at-temperature, important parameters that 

should be considered in the irradiation testing of TRISO fuel.  

FQ/MST-13 Fuel Qualification & 

Source Terms

Fuel 3.6.2 24 Palladium, Silver, and Rare Earth Time at Temperature:  Plutonium burnup, time at operating temperature, and particularly palladium 

time-at-temperature are important parameters that should be considered in the irradiation testing of TRISO fuel.  

FQ/MST-14 Fuel Qualification & 

Source Terms

Fuel 3.6.2 24 Preirradiation Test Predictions:  The Project has not responded to the working group’s RAI requesting pre-test predictions of the 

recently completed AGR-2 irradiation nor of any future AGR irradiations.  The Project should freely share all test design and pre-test 

predictions of AGR irradiation conditions and irradiation fuel performance.

FQ/MST-15 Fuel Qualification & 

Source Terms

Fuel 3.6.3 24 Access to Detailed ATR Information:  The working group has given consideration to performing independent NRC analyses of AGR 

test irradiation conditions and associated fuel burnup isotopics and would be willing to pursue arrangements for gaining access to the 

detailed ATR information that would be needed for doing so.  This is an item for follow up.

FQ/MST-16 Fuel Qualification & 

Source Terms

Fuel 3.6.3 25 AGR Fuel Irradiation Temperature Uncertainties:  Further assessment of AGR fuel irradiation temperature uncertainties and how they 

are affected by thermocouple failures is an item for follow up.

FQ/MST-17 Fuel Qualification & 

Source Terms

Fuel 3.7.1 26 Applicability of Delayed Fuel Heating Tests:  To assess the effects of delayed testing on fuel particle performance, a quantitative 

comparison of the respective inventories of all elements produced by fission, activation, and decay would first be needed to 

determine any substantial elemental inventory differences. This would then be used to assess how the respective differences in 

elemental inventories could potentially affect fuel particle performance and how fuel performance could be affected by other changes 

in fuel composition (e.g., species migration, chemical reactions, phase changes) that might be expected to occur during extended 

periods of post-irradiation cooling and decay. Assessment of the applicability of delayed fuel heating tests to fuel performance in 

HTGR accident conditions is a follow-up item.

FQ/MST-18 Fuel Qualification & 

Source Terms

Fuel 3.7.2 27 Irradiation and Accident Proof Testing of Production Fuel:  Fuel produced by the NGNP Fuel Fabrication Facility (FFF) is likely to 

involve significant differences in the fuel production equipment, processes, and characterization methods.  Accordingly the working 

group believes that both irradiation proof testing and post-irradiation heating tests of fuel produced in the FFF should be conducted to 

demonstrate the acceptable performance of the FFF fuel and to qualify the FFF fuel for the NGNP reactor.  It is anticipated that the 

FFF fuel irradiation qualification testing can be conducted on a schedule that would not adversely impact the NGNP prototype startup 

schedule.  

FQ/MST-19 Fuel Qualification & 

Source Terms

MST 3.9 27-28 Determination of Bounding Source Terms:  The regulatory examination of DID capabilities (see Title 10 Code of Federal Regulations, 

Part 100 (10 CFR 100)) requires that a large release of radioactivity from the reactor coolant system to the reactor containment be 

hypothesized, consistent with expectations of a major accident at the reactor facility.  This regulatory requirement is “technology 

neutral,” predicated on the potential for severe events that could result in substantial releases of radioactivity from reactor fuel.  The 

working group believes that BDBE’s significantly more severe than those considered to date in the white papers on MST and LBE 

selection should be evaluated for calculating bounding source terms.  The Project is correct in noting that the LWR oriented 

containment source term definition invoking a severe accident with extensive fuel melting is not applicable to modular HTGRs.  The 

definition more pertinent to modular HTGRs would be the severe event induced releases to the reactor building and to the 

environment of (a) radionuclides released from fuel elements resident in the core during the accident and (b) long-lived radionuclides 

that have gradually accumulated in the primary system over many years of normal operation.  The Project’s definition of event-

specific mechanistic source terms for the HTGR is generally consistent with the traditional staff definitions.  However, the working 

group believes that appropriate consideration should be given to all available barriers in the assessment of event-specific 

mechanistic source terms.  

FQ/MST-20 Fuel Qualification & 

Source Terms

MST 3.10.1 30 Use of Effective Diffusion Coefficients:  It is the working group’s view that the proposed use of effective diffusion coefficients in 

connection with the use of Fick’ second law is generally reasonable, but should be confirmed.   NRC reviews of the AGR-3/4 test 

data, diffusion coefficient analyses and assessment of the potential need for alternative transport models are follow-up items.
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FQ/MST-21 Fuel Qualification & 

Source Terms

MST 3.10.1 30 Flux-Accelerated Diffusion of Metallic Fission Products During Irradiation:  For the AGR-2 and AGR-7 tests, the Project states that 

the release of fission products under irradiation will be measured via PIE, that these measurements will be analyzed to establish 

diffusion coefficients under irradiation, and that the resulting diffusion coefficients will be compared to the historic values from IAEA-

TECDOC-978.  NRC staff evaluation of the results of these planned actions is a follow-up item.

FQ/MST-22 Fuel Qualification & 

Source Terms

MST 3.10.1 30 Fission Product Transport through Fuel Matrix and Fuel Element Graphite:  For AGR-3/4 the irradiation, post-irradiation and safety 

testing, are intended to obtain data on fission product transport through NGNP fuel matrix and fuel element graphite with a known 

source of fission products in the fuel compact.   NRC reviews of the AGR-3/4 PIE data and diffusion coefficient analyses are also 

follow-up items.

FQ/MST-23 Fuel Qualification & 

Source Terms

MST 3.10.1 31 Radionuclide Transport in Compact-to-Graphite Gap:  The NGNP/AGR Fuel Program Plan dated September 30, 2010, states that 

single-effects test data will be needed to develop and refine and sorptivity correlations in the fuel compact matrix and fuel element 

graphite.  NRC review of the test data and the development of sorptivity correlations in the fuel compact matrix and fuel element 

graphite is a follow-up item.

FQ/MST-24 Fuel Qualification & 

Source Terms

MST 3.10.3 32-35 Models and data for fuel particle performance during normal operation and heat-up accidents:  This section of the assessment report 

addresses use of the 1989 Goodin-Nabielek model for fuel performance and lists a total of thirteen follow-up items related to various 

detailed aspects of the model.  The issues are:  1) the basis for statements regarding the relative realism and conservatism of the 

model vs. models used for the PBMR; 2) the basis of the SiC failure fraction correlation associated with the model; 3) the basis for 

the formulation of the decomposition frequency factor in the SiC failure correlation; 4) whether there is a plan to conduct tests to 

develop data on the activation energy for thermal decomposition of SiC using more prototypical particles with UCO kernels vs. the 

UO2 fuel used to develop current data; 5) information on the fuel performance model that is proposed to be used in the prismatic 

core safety analysis to predict fuel particle failures during normal operation; 6) validity and use of the Goodin-Nabielek model at 

temperatures less than 1600C, given that the data on which the model is based were obtained at temperatures above 1600C; 7) 

whether the Goodin-Nabielek model will be used to predict fuel performance during normal operation; 8) whether SiC degradation 

due to corrosion, the model for which is based on thermodynamic properties determined under laboratory conditions, may be 

enhanced by heretofore unaccounted for long-term, intense irradiation, which is known to cause crystalline materials to evolve toward 

more amorphous states, which could in turn increase the presence of carbon monoxide in the UCO fuel kernel; 9) further with regard 

to SiC degradation due to corrosion, the expectation of the working group that the NGNP/AGR Fuel Program will conduct PIE to 

confirm that high-temperature corrosive degradation of SiC in NGNP UCO fuel is predominantly due to corrosion by fission products 

rather than by carbon monoxide; 10) the need for a description of any statistical analysis that the project plans to do of the relatively 

limited fuel particle failure (or SiC decomposition) data that will be conducted for developing the 1989 Goodin-Nabielek model for 

application to NGNP licensing safety analysis; 11) the manner in which the NGNP/AGR Fuel Program test data will be used to 

assess the level of uncertainty associated with each potential fuel failure mode; 12) the manner in which uncertainties in the 1989 

Goodin-Nabielek model particle failure rate predictions will be applied to develop (a) the best estimate particle failure rates for 

calculating best estimate mechanistic source terms and (b) the conservative particle failure rates for the calculating conservative 

mechanistic source terms; 13) the working group’s view that the fuel particle failure rate model used for mechanistic source term 

calculations should be shown to be realistic, but sufficiently conservative, relative to the experimental data and should be sufficiently 

conservative compared to the data involving the important phenomena that affect TRISO coated particle failure during accident heat-

up conditions as well as normal operating conditions.

FQ/MST-25 Fuel Qualification & 

Source Terms

Fuel 3.10.4 35 Models and Data for Fuel Particle Performance During Reactivity Accidents:  Confirmation of the lack of a need for fuel particle 

failure data for NGNP reactivity insertion accidents is a follow-up item.

FQ/MST-26 Fuel Qualification & 

Source Terms

Fuel 3.10.5 36 Models and Data for Accidents with Attack by Oxidants:  Chemical kinetics of graphite oxidants can be catalyzed.  Among the better 

catalysts are alkali metals and alkaline earths - that is, cesium and strontium that may have escaped the fuel particles and produced 

a "halo" around the fuel particles.  One can conceive of preferential reactions at these catalyst sites that create pathways for rapid 

mass transport of oxidant to the fuel particles.  It is not evident that catalysis of graphite oxidation has been considered in the 

analysis of either air or water intrusion accidents.  The working group notes with interest the Project’s statement on planned safety 

tests (radionuclide release at elevated temperatures) on compacts irradiated in graphite sleeves or on irradiated spherical fuel 

elements at various partial pressures of oxygen over a range of temperatures.  The working group will remain interested in the status 

of these tests, and will welcome any information the Project can provide on water ingress testing.  Evaluation of attack by oxidants is 

thus considered an item for follow up.
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FQ/MST-27 Fuel Qualification & 

Source Terms

Fuel 3.10.5 37 Effects of Air on Particle Coating Layers:  The planned integral safety tests of irradiated NGNP fuel at various partial pressures of 

oxygen over a range of accident temperatures are both appropriate and necessary to provide the need particle failure rate data for 

modeling particle failure during air ingress events.  The experimental study of SiO2 formation versus SiO formation as a function of 

temperature and oxygen partial pressure is important in providing a qualitative and quantitative understanding and confirmation of 

the particle degradation phenomena for the integral test results.  This is an item for follow up.

FQ/MST-28 Fuel Qualification & 

Source Terms

MST 3.10.5 38 Effects of Moisture Ingress on Releases from Exposed Kernels:  Moisture ingress safety testing of irradiated NGNP fuel over a range 

of accident temperatures and partial pressures of water vapor is both appropriate and necessary to provide the needed particle data 

for modeling release of iodine, metallic fission products, and fission gases during moisture ingress events.  The conduct of these 

tests, the analysis of the experimental data, and the modeling of the test results are major follow-up items.  

FQ/MST-29 Fuel Qualification & 

Source Terms

MST 3.11 38 Long Term Modeling of Radionuclide Transport within the Core and the Reactor Coolant System:  A great deal of discussion is 

provided in the white papers on experiments and modeling radionuclide release from the fuel.  However, much less discussion is 

given to source term model development and verification beyond the fuel such as transport in the reactor system and behavior 

following release from the reactor system.  Indeed, a major challenge in the accident analysis of modular HTGRs is the modeling of 

radionuclide transport within the core and the reactor coolant system over many years of normal plant operation before initiation of an 

accident or transient. This is an item for follow up. 

FQ/MST-30 Fuel Qualification & 

Source Terms

MST 3.11 39 Radionuclide Transport Behavior in the Primary Circuit and Reactor Building:  The working group agrees with the Project that the 

extent of additional in-pile and out-of-pile testing needed to establish and validate plateout and liftoff models should be further 

defined.  The working group encourages the Project to continue its dialogue with NRC and furnish additional information on the 

subject when it becomes available. This will enable NRC to further assess the adequacy of the Project’s test plans for resolving this 

issue.  This is an item for follow up.

FQ/MST-31 Fuel Qualification & 

Source Terms

MST 3.11 39 Fission Product Transport Models in the Reactor Building:  Data will be needed to develop and validate the fission product transport 

models in the reactor building under wet and dry conditions. The Project’s assertion that the LWR-centric radionuclide transport 

models are not generally applicable and that new technology development activities need to be defined for HTGR is noted.  The 

working group recommends further dialogue between the Project and NRC

on this topic.

FQ/MST-32 Fuel Qualification & 

Source Terms

MST 3.11 39 Impact of Dust on the Behavior of Fission Products:  The working group questions the Project’s confidence in the analytical results 

when not much is known about the dust behavior, and believes the analytical effort needs to be complemented with experimental 

plans.  This is an item for follow up.

FQ/MST-33 Fuel Qualification & 

Source Terms

MST 3.11 39 Radionuclide Transport in the Reactor Building:  The Project states that as NGNP design and technology development proceeds, 

details of the low-pressure reactor building, including venting and the extent to which filtration systems are

credited and modeled in mechanistic source term calculations, will be determined.  NRC review of the radionuclide transport in the 

reactor building, including the potential crediting and modeling of filtration systems in mechanistic source term calculations, is a 

follow-up item.

FQ/MST-34 Fuel Qualification & 

Source Terms

MST 3.11 39 Reactor Building Functional Performance Requirements:  The working group notes that the Project considers a vented reactor 

building as the best choice for accident mitigation. The working group further notes the Project’s argument that the vented filtered 

reactor building is a preferred option only in those cases of lower quality fuel and higher than expected release of plateout activity 

during accidents. Because fuel performance has not yet been demonstrated and plateout and dust releases during an accident have 

not yet been quantified, it is premature for the working group to judge the relative merit of a vented-only reactor building in contrast to 

vented-and-filtered reactor building. This is an item for follow up.

FQ/MST-35 Fuel Qualification & 

Source Terms

MST 3.11.2 40 Reactor Building Design Options:  The Project states that studies were conducted to assess design options for the reactor building 

and the respective advantages and disadvantages of each option. The Project states that as NGNP design and technology 

development proceeds, details of the low-pressure reactor building, including venting and the extent to which filtration systems are 

credited and modeled in mechanistic source term calculations, will be determined. NRC review of the radionuclide transport in the 

reactor building, including the potential crediting and modeling of filtration systems in mechanistic source term calculations, is a 

follow-up item.
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FQ/MST-36 Fuel Qualification & 

Source Terms

MST 3.11.2 41 Effects of Moisture on Fission Product Transport:  The moisture ingress "conceptual PIRT" is a good start, but it does not go far 

enough to identify and prioritize important phenomena for fission product release and transport in the primary circuit and the 

containment.  This is deemed by the working group to be a necessary first step in developing and validating fission product transport 

models that incorporate the effects of moisture ingress.  This is a follow-up item.

FQ/MST-37 Fuel Qualification & 

Source Terms

MST 3.12.2 41 Effects of Dust on Fission Product Transport:  The HTGR dust workshop in March 2011 produced a document that describes 

potential HTGR dust safety issues as well as research and development needs, based upon the discussions at the workshop. What 

is missing in the document is a substantive discussion on what to do with the findings of the workshop. Again, the working group 

views this as a necessary first step in developing and validating fission product transport models which incorporate the contribution of 

dust. This is an item for follow up.

FQ/MST-38 Fuel Qualification & 

Source Terms

MST 3.12.3 43 Uncertainty Models:  The working group notes that the Monte Carlo uncertainty analysis proposed by the Project appears to address 

only parametric uncertainty. The regulatory community recognizes also "model uncertainty" and "completeness uncertainty". There is, 

of course, no practical way to quantify completeness uncertainty ("unknown unknowns"). There is, however, a growing trend of asking 

at least for some assessment of model uncertainty if not rigorous quantification of this uncertainty. This is an item for follow up.

FQ/MST-39 Fuel Qualification & 

Source Terms

MST 3.12.4 43 Context-Specific Uses of the Terms "Best Estimate" and "Conservative":  The Project confirmed that the proposed mechanistic 

source term calculations are intended for use in essentially all contexts, including emergency planning and all applications of risk 

assessment.  The working group notes that realistic or non-biased source term predictions may be most appropriate in certain 

contexts of emergency planning and risk assessment. In general, the working group notes that discussions of "best estimate" and 

"conservative" analyses would benefit from maintaining clear distinctions between modeling assumptions and modeling 

approximations and their respective applications to (a) defining or modeling the events themselves and (b) modeling the 

phenomenology of event progression and event consequences.  This is an item for follow up.

FQ/MST-40 Fuel Qualification & 

Source Terms

MST 3.12.4 44 Analyzing Mechanistic Source Terms for Specific LBE Categories:  To bound severe accidents, it is the working group’s view that 

events ranging in frequency from 10-5 to 10-8 per reactor-year should also be considered for the purpose of siting and containment 

system design decisions.  Events in that frequency range are defined by the Project as BDBEs.  Where events in the frequency 

range of 10-5 to10-8 per reactor-year are considered for the purpose of siting and containment decisions (i.e., to ensure defense-in-

depth is provided by the containment system design), a conservative analysis may thus be required.  The working group believes that 

a Commission policy decision may be needed to support a final determination on how events in that frequency range will be 

considered for the purpose of siting and containment system design decisions (i.e., containment system design defense-in-depth).  

This is an item for follow up.

FQ/MST-41 Fuel Qualification & 

Source Terms

MST 3.12.5 45 Peer Review of NGNP Mechanistic Source Terms:  The reference draft ASME/ANS PRA standard states that it is required that all 

PRA elements (including the mechanistic source term element) have a peer review.  The need for a peer review of the NGNP 

mechanistic source terms is thus considered an item for follow up.

FQ/MST-42 Fuel Qualification & 

Source Terms

Gen 3.13.1 46 Use of Prototype Provisions to Facilitate NGNP Prototype Licensing:  Licensing of an NGNP prototype was specified in the EPAct 

and reaffirmed in the DOE/NRC NGNP Licensing Strategy Report to Congress.  Consistent with the DOE/NRC NGNP Licensing 

Strategy Report, the working group believes that the Project should employ prototype-specific plant design features and surveillance 

programs to facilitate effective resolution of technical issues for licensing.  As a basic principle of performance-based regulation, it is 

generally true that less extensive operational confirmation calls for more extensive prior validation and qualification of the predicted 

operating conditions and performance elements that affect safety.  Of particular concern is the potential for either inaccurately 

predicted normal conditions or undetected operating condition anomalies to exceed those addressed in the licensing safety 

evaluation and the qualification, analysis, and validation that support it.  Depending on their likelihood and difficulty of detection, the 

potentially undetected presence of certain anomalous or off-normal operating conditions may have to be considered in establishing 

operating limits and factored into both the long-term and immediate pre-accident NGNP operating histories assumed in licensing 

safety analysis. This is an item for follow up.

FQ/MST-43 Fuel Qualification & 

Source Terms

Gen 3.13.2 46 Design Features, Testing, and Surveillance Programs Specific to the NGNP Prototype:  The Project should specifically address how 

design features, testing, and surveillance programs specific to the NGNP prototype will be used to verify and supplement the 

developmental technical bases now being established for NGNP fuel qualification and mechanistic source terms.  Such prototype-

specific programs would entail the conduct of pre-operational, startup, and operational tests, operational monitoring and surveillance, 

and periodic confirmatory measurements and inspections. This is a follow-up item.
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FQ/MST-44 Fuel Qualification & 

Source Terms

Fuel 3.13.3 48 Challenges and Needs for Verifying Normal Fuel Operating Conditions in HTGR Cores:  Inherent technical challenges make normal 

operating conditions in HTGR cores both difficult to measure and difficult to reliably predict.  The Project should develop approaches 

and plans for performing in-core measurements in the NGNP prototype to verify normal core operating conditions and demonstrate 

the adequate detection of operating condition anomalies.

FQ/MST-45 Fuel Qualification & 

Source Terms

Gen 3.13.4 50 Prototype Testing and Surveillance:  The working group’s view is that, going forward, a clearer understanding should be established 

regarding the full gamut of testing, monitoring, and surveillance programs and associated instrumentation systems envisioned for the 

NGNP prototype.  Included would be a shared understanding of how such programs could be used to facilitate effective resolution of 

technical issues both generally and in the context of prototype licensing provisions.  This would call for, among other things, periodic 

PIE and accident heatup testing on fuel discharged from the NGNP prototype, information on any advanced in-core detectors to be 

developed and deployed, and, more generally, information on how measurement data will be calibrated and used to (a) address 

technical specifications and (b) verify and supplement the developmental technical bases for NGNP fuel qualification and 

mechanistic source terms.  
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