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                                    Nuclear Materials Databases
                                

                                
                                                                                                
                                    
                                        Thermo-Calc Software offers three databases for various applications to nuclear materials: Mephista-20 for new generation nuclear fuels, NUCLEA-20 for nuclear reactor circumstances, and NUMT2 for pure radionuclides.

Technical Information Sheet for Mephista-20 (MEPH20)

Technical Information Sheet for NUCLEA-20 (NUCL20)

Technical Information Sheet for NUMT2
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            Mephista-20 for New Generation Nuclear Fuels
        


        
                
            
                Mephista-20, owned by IRSN, is a thermodynamic and properties database that can be applied to successfully study fundamental scientific issues and efficiently investigate practical engineering problems in new generation nuclear fuels. It effectively allows you to calculate the thermochemical equilibrium states in nuclear fuels and to utilize the calculation results for enhancing the design and engineering of modern and safety-prioritized nuclear reactors, improving the predictions and treatments of operational accidents and assisting the assessment and processing of nuclear fuel and waste managements.

The database contains critically-assessed and internally-consistent thermodynamic data for the entire field from metal to oxide domains within a 15-element framework + H-Ar (only for the gaseous phase, as well as for hydrides and hydrous oxides/silicates).

PROPERTIES: Gibbs Energy

ELEMENTS: Ar, Ba, C, Ce, Cr, Cs, Fe, H, La, Mo, O, Pu, Ru, Si, Sr, U, Zr

ASSESSED PHASES: 479

OWNER: IRSN

Mephista-20 can be used with nearly our entire suite of products: Thermo-Calc, the Add-on Modules, except for the Additive Manufacturing Module, and all available SDKs.

	Technical Information Sheet for Mephista-20 (MEPH20)


            

        

        
    





    

        
            NUCLEA-20 for Nuclear Reactor Circumstances
        


        
                
            
                NUCLEA-20, owned by IRSN, is a thermodynamic and properties database that can be applied to study fundamental scientific issues and efficiently investigate practical engineering problems in both the In-Vessel and Ex-Vessel nuclear reactor circumstances. It effectively enables you to calculate the thermochemical equilibrium states at any step of an eventually-severe accident, and to utilize the calculation results for improving the predictions and treatments of thermo-hydraulic or other accidents, enhancing the design and engineering of modern and safety-prioritized nuclear reactors and assisting in the assessment and processing of nuclear fuel and waste managements.

The database contains critically-assessed and internally-consistent thermodynamic data for the entire field from metal to oxide domains within an 18-element framework + H-Ar (only for the gaseous phase, as well as for hydrides and hydrous oxides/silicates).

PROPERTIES: Gibbs Energy

ELEMENTS: Ag, Al, Ar, B, Ba, C, Ca, Cr, Fe, H, In, La, Mg, Ni, O, Ru, Si, Sr, U, Zr

ASSESSED PHASES: 784

OWNER: IRSN

NUCLEA-20 can be used with nearly our entire suite of products: Thermo-Calc, the Add-on Modules, except for the Additive Manufacturing Module, and all available SDKs.

	Technical Information Sheet for NUCLEA-20 (NUCL20)


            

        

        
    





    

        
            NUMT2 Pure Radionuclides Database
        


        
                
            
                NUMT2 is a thermodynamic and properties database that is suitable for calculations in nuclear materials and is for about 600 condensed and gas phase substances, including pure radio nuclides.

This database can be applied to a wide range of nuclear related applications, which can be modeled adequately, or to a first approximation, using pure substances. However, it can also be coupled with other pure substance databases such as SSUB, and/or solutions databases such as SSOL and TCFE, to increase the range of applications that can be studied.

PROPERTIES: Gibbs Energy

ELEMENTS: Ag, Al, Am, B, Ba, Bi, C, Ca, Cd, Ce, Cl, Co, Cr, Cs, Eu, F, Fe, H, I, In, Kr, La, Mg, Mn, Mo, Na, Nb, Nd, Ni, O, Pd, Pr, Pu, Rh, Ru, Sb, Si, Sn, Sr, Tc, Te, U, Xe, Zr

ASSESSED PHASES: 248

OWNER: Thermo-Calc Software

NUMT2 can be used with nearly our entire suite of products: Thermo-Calc, the Add-on Modules, except for the Additive Manufacturing Module, and all available SDKs.

	Technical Information Sheet for NUMT2


            

        

        
    





    

        
            Developed by a Third Party
        


        
                
            
                Mephista-20 and NUCLEA-20 were both developed by a third party, IRSN. The databases are fully compatible and tested with Thermo-Calc.

            

        

        
    





    

        
            Free OECD-NEA Nuclear Database
        


        
                
            
                In December 2014, the OECD-NEA made a free thermodynamic database applicable to nuclear materials available. The database was created in an effort to ensure the ongoing safety and upkeep of current nuclear facilities and to support the development of Generation 4 reactors. The project was coordinated by OECD-NEA and was entirely funded by the 9 signatories. The public and free version of the database can be run with Thermo-Calc.

            

        

        
    




    

        
            

                                    
                        Learn More about the Project                    

                
            

        


    





    

        
            Find the Right Database
        


        
                
            
                If you have questions about which databases are right for you, a member of our team would be happy to help you select the databases that are best suited for your work.
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                                Talk to one of our experts to learn whether our tools fit your needs.
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        Cookie consent
We process personal data and use cookies on our website in accordance with our privacy policy. Some cookies are required to give you access to the website, while others are used to upgrade your user experience and are voluntary to accept.

SettingsSave your selectionAccept all


Your cookies

  
    
      
      
      Close
      
        

    
        
                            
                    
                                                
                            This website uses cookies to improve your experience while you navigate through the website. Out of these cookies, the cookies that are categorized as necessary are stored on your browser as they are essential for the working of basic functionalities of the website. We also use third-party cookies that help us analyze and understand how you use this website. These cookies will be stored in your browser only with your consent. You also have the option to opt-out of these cookies. But opting out of some of these cookies may have an effect on your browsing experience.

                        

                                            

                

                        

                
                                    
                        
                            
                                Necessary                            
                                                                                        
                                    
                                     Necessary 
                                

                                
                                    Always Enabled                                
                                                    

                        
                            
                            Necessary cookies are absolutely essential for the website to function properly. These cookies ensure basic functionalities and security features of the website, anonymously.
	Cookie	Duration	Description
	cookielawinfo-checkbox-advertisement	1 year	Set by the GDPR Cookie Consent plugin, this cookie is used to record the user consent for the cookies in the "Advertisement" category .
	cookielawinfo-checkbox-analytics	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Analytics".
	cookielawinfo-checkbox-functional	11 months	The cookie is set by GDPR cookie consent to record the user consent for the cookies in the category "Functional".
	cookielawinfo-checkbox-necessary	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookies is used to store the user consent for the cookies in the category "Necessary".
	cookielawinfo-checkbox-others	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Other.
	cookielawinfo-checkbox-performance	11 months	This cookie is set by GDPR Cookie Consent plugin. The cookie is used to store the user consent for the cookies in the category "Performance".
	CookieLawInfoConsent	1 year	Records the default button state of the corresponding category & the status of CCPA. It works only in coordination with the primary cookie.
	JSESSIONID	session	New Relic uses this cookie to store a session identifier so that New Relic can monitor session counts for an application.
	viewed_cookie_policy	11 months	The cookie is set by the GDPR Cookie Consent plugin and is used to store whether or not user has consented to the use of cookies. It does not store any personal data.



                            

                        

                    

                                    
                        
                            
                                Functional                            
                                                                                        
                                    
                                    functional
                                

                                                    

                        
                            
                            Functional cookies help to perform certain functionalities like sharing the content of the website on social media platforms, collect feedbacks, and other third-party features.
	Cookie	Duration	Description
	__cf_bm	30 minutes	This cookie, set by Cloudflare, is used to support Cloudflare Bot Management.
	bcookie	1 year	LinkedIn sets this cookie from LinkedIn share buttons and ad tags to recognize browser ID.
	bscookie	1 year	LinkedIn sets this cookie to store performed actions on the website.
	lang	session	LinkedIn sets this cookie to remember a user's language setting.
	li_gc	5 months 27 days	Linkedin set this cookie for storing visitor's consent regarding using cookies for non-essential purposes.
	lidc	1 day	LinkedIn sets the lidc cookie to facilitate data center selection.
	UserMatchHistory	1 month	LinkedIn sets this cookie for LinkedIn Ads ID syncing.



                            

                        

                    

                                    
                        
                            
                                Performance                            
                                                                                        
                                    
                                    performance
                                

                                                    

                        
                            
                            Performance cookies are used to understand and analyze the key performance indexes of the website which helps in delivering a better user experience for the visitors.


                            

                        

                    

                                    
                        
                            
                                Analytics                            
                                                                                        
                                    
                                    analytics
                                

                                                    

                        
                            
                            Analytical cookies are used to understand how visitors interact with the website. These cookies help provide information on metrics the number of visitors, bounce rate, traffic source, etc.
	Cookie	Duration	Description
	__hssc	30 minutes	HubSpot sets this cookie to keep track of sessions and to determine if HubSpot should increment the session number and timestamps in the __hstc cookie.
	__hssrc	session	This cookie is set by Hubspot whenever it changes the session cookie. The __hssrc cookie set to 1 indicates that the user has restarted the browser, and if the cookie does not exist, it is assumed to be a new session.
	__hstc	5 months 27 days	This is the main cookie set by Hubspot, for tracking visitors. It contains the domain, initial timestamp (first visit), last timestamp (last visit), current timestamp (this visit), and session number (increments for each subsequent session).
	_ga	2 years	The _ga cookie, installed by Google Analytics, calculates visitor, session and campaign data and also keeps track of site usage for the site's analytics report. The cookie stores information anonymously and assigns a randomly generated number to recognize unique visitors.
	_ga_*	1 year 1 month 4 days	Google Analytics sets this cookie to store and count page views.
	_ga_EFQJ4VC68W	2 years	This cookie is installed by Google Analytics.
	_gat_UA-40903030-1	1 minute	A variation of the _gat cookie set by Google Analytics and Google Tag Manager to allow website owners to track visitor behaviour and measure site performance. The pattern element in the name contains the unique identity number of the account or website it relates to.
	_gid	1 day	Installed by Google Analytics, _gid cookie stores information on how visitors use a website, while also creating an analytics report of the website's performance. Some of the data that are collected include the number of visitors, their source, and the pages they visit anonymously.
	AnalyticsSyncHistory	1 month	Linkedin set this cookie to store information about the time a sync took place with the lms_analytics cookie.
	CONSENT	2 years	YouTube sets this cookie via embedded youtube-videos and registers anonymous statistical data.
	hubspotutk	5 months 27 days	HubSpot sets this cookie to keep track of the visitors to the website. This cookie is passed to HubSpot on form submission and used when deduplicating contacts.
	undefined	never	Wistia sets this cookie to collect data on visitor interaction with the website's video-content, to make the website's video-content more relevant for the visitor.



                            

                        

                    

                                    
                        
                            
                                Advertisement                            
                                                                                        
                                    
                                    advertisement
                                

                                                    

                        
                            
                            Advertisement cookies are used to provide visitors with relevant ads and marketing campaigns. These cookies track visitors across websites and collect information to provide customized ads.
	Cookie	Duration	Description
	li_sugr	3 months	LinkedIn sets this cookie to collect user behaviour data to optimise the website and make advertisements on the website more relevant.
	VISITOR_INFO1_LIVE	5 months 27 days	A cookie set by YouTube to measure bandwidth that determines whether the user gets the new or old player interface.
	VISITOR_PRIVACY_METADATA	6 months	YouTube sets this cookie to store the user's cookie consent state for the current domain.
	YSC	session	YSC cookie is set by Youtube and is used to track the views of embedded videos on Youtube pages.
	yt-remote-connected-devices	never	YouTube sets this cookie to store the video preferences of the user using embedded YouTube video.
	yt-remote-device-id	never	YouTube sets this cookie to store the video preferences of the user using embedded YouTube video.
	yt.innertube::nextId	never	This cookie, set by YouTube, registers a unique ID to store data on what videos from YouTube the user has seen.
	yt.innertube::requests	never	This cookie, set by YouTube, registers a unique ID to store data on what videos from YouTube the user has seen.



                            

                        

                    

                                    
                        
                            
                                Others                            
                                                                                        
                                    
                                    others
                                

                                                    

                        
                            
                            Other uncategorized cookies are those that are being analyzed and have not been classified into a category as yet.
	Cookie	Duration	Description
	_cfuvid	session	Description is currently not available.
	DEVICE_INFO	5 months 27 days	No description
	ln_or	1 day	No description
	loglevel	never	No description available.
	TESTCOOKIESENABLED	1 minute	Description is currently not available.
	wp10786	1 year	No description



                            

                        

                    

                
            

        

    




    
        
            
                
                                                                
                               
                    
                

                            

        

    



    

  









		
		



        
        
    