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The future Jules Horowitz Material Testing Reactor (JHR) An opportunity for developing international collaborations on a major European irradiation infrastructure | PAGE 1

R&D in support to nuclear Industry

►-►

  Safety and Plant life time management (ageing & new plants) Fuel behavior validation in incidental and accidental situation Assess innovations and related safety for future NPPs 2. Radio-isotopes supply for medical application 99 Mo production -JHR will supply 25% of the European demand (today about 8 millions protocols/year) -Up to 50% upon specific request 3. A key tool to support expertise Training new generations (JHR simulator, secondees program) Maintaining a national expertise staff and credibility for public acceptance Assessing safety requirements evolution and international regulation 20 hours, with an average rate of 36 m 3 / h, up to 730 m 3 of selfcompacting concrete Pouring a dome of a nuclear reactor made in a single operation and using a selfcompacting concrete : first time in Europe /2007 Signature of the JHR Consortium In some cases, the organization (member of the JHR consortium) is itself the representative of a national domestic consortium which gathers organizations among industry, R&D organizations, TSO, or Safety Authority JHR Consortium gathers organizations which take part financially in the construction of JHR (1 representative / organization) | PAGE 15 JHR CONSORTIUM : ECONOMICAL MODEL FOR INVESTMENT AND OPERATION CEA = Owner & nuclear operator with all liabilities JHR Member : Owner of guaranteed irradiation access rights In proportion of his financial commitment to the construction With a proportional voting right in the Consortium Board A Member can use totally or partly his access rights For implementing proprietary programs with full property of results And/or for participating to the Joint International Programs open to non-members And/or to address issues of common interest with a limited number of members (R&D, NPPs operation…) A lively structure ! Yearly JHR Seminar on experimental capacity Working Groups : Fuels, Materials, Technology To set up the first international programs Consortium is open to new member entrance until JHR completion | PAGE 16 Invigorating international cooperation on Research Reactors : a French Contribution to the recent IAEA initiative "ICERR" to welcome Junior and/or Senior Scientists, Nuclear Engineers, Operators, Safety Managers… within JHR teams for various topics (R&D programs, Hands-on training on equipments…) Nominal chemistry (B, Li, H 2 , noble metals…) ► Innovative chemistry upon request Water loop / I&C systems/ Rig : Detailed Design Phase in progress (IFE, Halden, NO) -Cubicle : Call for tender mid 2015 (detailed design, manufacturing, assembly on site) -Pressure flask : Call for tender late 2015 Possible rod configurations In-core cable connectors for instrumentation Fuel samples (up to 60 cm fissile stack) Top seal assembly LVDTs FUEL TESTING: THE ADELINE HOSTING SYSTEM For characterization and qualification of a single LWR fuel rod under off-normal conditions (clad failure = target or a real risk) Based on the OSIRIS feedback (ISABELLE 1 test device) An In-pile part 1 st Rig designed for POWER RAMP TESTS ► Adapted to LWR geometries : PWR, BWR, WWER ► Power ramp with high linear power up to 620 W/cm ► High power ramp rate up to 700 W/cm.min Quantitative 2014 : Kick-off meeting with the contractor (detailed design, manufacturing, assembly & tests on site of the full test device) -Dec. 2015 : End of the detailed design phase | PAGE 21 MATERIALS TESTING: THE MICA HOSTING SYSTEM Investigation of physical properties of materials (versus neutron flux, fluency and temperature) Static NaK capsule Based on the OSIRIS feedback (CHOUCA test device) In core location Dose : up to 16 dpa/y (at 100 MWth) Sample temperature control (< 450°C): of a JHR fuel element Sample holder (experimental area) Outer diameter: 24 mm Compromise between the number of samples and the quantity of instrumentation (TC, elongation sensor, diameter gauge, loading system… ) Project Status -Detailed design phase in progress (CEA) -Call for tender late 2015 (manufacturing and tests on site) limit: σ Ө = 120 MPa, Axial stress limit: σ z = 180 MPa Online biaxial measurement of creep strain • Continuous measurement of axial strain with a 5-wire LVDT • Periodical measurement of hoop strain with a diameter gauge (DG) MELODIE Status -Last tests of the device & sample holder in progress -First irradiation cycle in French MTR Osiris: Early May 2015 Phase in progress (VTT IDOM company) System available for qualification of fuel test devices