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Design of HTR-PM  



 



Site Project organization Design philosophy Key parameters
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HTR-PM demonstration plant site



HTR-PM site
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Project organization Government HSNPC



INET R&D, general design, design of key components in reactor plant



Chinergy Co.



Owner of HTR-PM Demonstration Plant



Contractor of Nuclear Island



Established in 2006



Established in 2003
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Design philosophy 



Mature technology   







Safety features  







Inherent safety, modular design Passive cavity cooling system



Commercial scale 







Steam cycle, based on HTR-10 Pebble bed, single zone Full scale test of key components/systems



2 NSSS modules with 1 steam turbine



Worldwide procurement 



Mostly domestic manufacturing, because of first of a kind
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Key Parameters Electrical power, MWe



211



Core thermal power, MW



250



Number of NSSS Modules



2



Core diameter, m



3



Core height, m
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Primary helium pressure, MPa



7



Core outlet temperature, ℃



750



Core inlet temperature, ℃



250



Fuel enrichment, %



8.5



Steam pressure, MPa



13.25



Steam temperature, ℃
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HTR-PM Reactor & SG



Side by side
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Reactor Building
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Two NSSS modules in one Building
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Power generation cycle, standard turbine from fossil plant
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Project Progress 



Licensing  







Manufacturing 











Since 2008: RPV, simulator, DCS,…



System and equipment testing 







Basis, safety criteria, Fukushima accident CP review completed in 2009



Helium test loop, for all test rigs



Fuel Construction: first concrete poured 12



Licensing basis 



HTR-10’s licensing experience of PSAR, FSAR, commissioning, testing, operation







HTR design criteria, design criteria of key systems were documented and reviewed by the licensing authority after HTR-10.







Important licensing criteria, codes, standards, safety goal, key issues expected in licensing were documented, reviewed and accepted by the licensing authority before the formal start of CP licensing.







Other licensing experiences, Chinese licensing authority licensed PWR, VVER, SFR, HTR, CANDU, AP1000, EPR. The licensing authority understands well the different safety features of PWRs and HTRs and is able to give a balanced evaluation. For example, the time span during the accident is considered to be an important issue of the defense in depth. 13



Safety criteria 



Quantitative Safety Goal 



 







Possibility with accident consequence at site boundary exceeding 50mSv less than 10-6 per reactor year Achievable Practically exclude the need for off-site emergency plan



Meet the newest safety requirement 14



Fukushima accident 



Safety re-assessment  







General technical requirement 







All NPPs, operating and under construction Re-evaluate the design basis for earthquake, tsunami, flooding,… External hazards, flooding, Hydrogen, movable diesel generator, …



All requirements were met for HTR-PM 



Safety advantage of HTR-PM are obvious 15



RPV PRV head



RPV flange



Forging
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HTR-PM simulator



17



Control Room (Pilot, 1:1)
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Helium Test Loop Parameters: 



  



Thermal power for steam generator: 10MW Temperature：750 C Pressure：7 MPa Working fluid：Helium



Loop test under 7.0MPa/250C Helium has been finished. 19



Helium test loop



Fuel fabrication 



Technology of 5g U/fuel to 7g U/fuel has been demonstrated. √







INET demo production facility has been finished, √







Manufacturing of irradiated fuels, finished. √







Fuel irradiation test, underway.







Engineering and licensing of a new plant is finished, construction soon starts.



21



Fuel element samples



Fuel Samples for Irradiation in Petten



Construction: first concrete poured



First Concrete in December 2012



Computer generated bird’s-eyeview of HTR-PM Plant
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Future of HTR Development 



Commercialization: 







Next step project: 







Duplication, mass production Super critical steam turbine, co-generation



R&D on future technologies:     



Higher temperature, Hydrogen Production, Process heat application, Gas turbine, … 24



Conclusion remarks 











The HTR-PM project is going on with a major milestone being realized that the first concrete being poured in December 2012. After Fukushima accident, the advantages of modular HTR become more attractive We look forward to more world efforts on HTR and international cooperation on the HTR research, development and industrialization through bilateral, multi-lateral, and international framework, where IAEA definitely can play a major role. 25
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