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Jules Horowitz Reactor (JHR) Project – Development and prototype supply of hot cells funded by the Ministry of Education, Youth and Sports of the Czech Republic under the activity “Large Infrastructures for Development, Research and
Innovation Projects” and by the European Union

International project to develop
and build a new high-power
nuclear reactor for material
and nuclear fuel research

Jules Horowitz Reactor
The Jules Horowitz Reactor is being built as part of an international
consortium including research institutes and large industrial organizations
from France, Belgium, Finland, Spain, Sweden, Japan, India, Israel and
the Czech Republic. The Czech part of the supply is guaranteed and
coordinated by ÚJV Řež, a. s. while the physical implementation is being
realized by its subsidiary company Research Centre Rez (RCR).
Based on the preliminary design by the French company AREVA, a complex of seven
hot cells will be developed and then transported to the site in the Czech Republic.
After integration, this complex will become an integral part of the nuclear auxiliaries
building.
Site			

Cadarache, FR

JHR thermal power			

100 MW

Expected launch of operation

2015

Planned lifetime			

50 years

RCR will provide the detailed design of cells and their equipment, including the
necessary calculations – biological (shielding protecting operators against radiation),
seismic, static, and engineering.
RCR and its subcontractors will first manufacture, transport, and install all cell parts
to be embedded in concrete. French partners will then introduce reinforcing bars
and will then pour the entire structure with a heavy concrete. This is a special type
of concrete with higher density, achieved by adding iron ore instead of standard
aggregate to the concrete. Each cubic meter of such concrete will be about one ton
heavier than standard concrete. The high density is necessary for the cell walls to
provide sufficient protection against gamma radiation. Additional lead shielding blocks
will be installed to improve protection at potential leakage points, i.e., around wall
penetrations for ventilation pipes.
After completing the civil engineering work, RCR will supply and install a stainless
steel liner to hermetically seal the cells. Hermetic sealing of the cells is important for
underpressure, which will be maintained inside the cells during operation to prevent
contamination from spreading outside the cells. Other cell equipment to be installed
will include shielding doors, transfers and wall crossings. The last physical part of
the supply includes cranes to be installed on the ceilings of all cells and adjacent
areas. The Czech delivery will be completed with the commissioning and testing of all
systems, which will follow after the installation of the cranes.
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Hot Cells
The hot cells serve for preparation of fuel and samples to be irradiated, which enter the
reactor in so-called irradiation probes. An underwater conveyor (a thick water layer serves
as shielding against radiation) is used to transport the irradiation probes and irradiated
fuel element grids between the cells and the reactor. After irradiation, the probes are
disassembled inside the cells; the samples are taken out, sorted, evaluated, and put inside
shielding containers connected to the cells. These containers are used for shipment of the
samples for further processing, measurement, or other use. The hot cells also serve for
collecting waste, e.g., irreparable parts of the irradiation probes or reactor internals, and hot
cells.
The hot cells are also used for repairing damaged
parts of the reactor equipment, irradiation probes
and cell equipment. Usually, repairs involve
disassembling the damaged part or block of
connected parts and installing a new one.
The parts must already be specially adapted
for such an operation in the design phase, e.g.,
screwed joints that are expected to be disassembled
in the future must have large and readily accessible
screws. The objective of the mentioned design
adaptations is to make all operations to be
performed inside the cells as simple as possible.
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Hot cells
Antiseismic bearing pads
In order to protect hot cell operators against
JHR model
radiation and radioactive contamination, all
operations are performed remotely from outside
the cells. The operator, protected from radiation by a thick wall, watches the situation inside
the cell through a shielding window made of lead glass (or by means of a camera) and
manipulates the objects and tools by means of electro-mechanical hands called remote
manipulators. The necessity of entry of operators inside
the cells should be minimized, because almost all
materials located permanently inside the cell will become
slightly radioactive over time. This induced activity cannot
be eliminated by any decontamination operation.

A unique test stand has been built in Rez in order to
test all the designed parts and proposed principles of
manipulation before the manufacture itself. The stand is
created as a model of one large and one small cell, at
a scale of 1:1. Adjustable plywood walls enable simulation
of the geometry and dimensions of each of the designed
cells.
The JHR hot cells complex comprises four large and
three adjacent small cells. In order to enable work with
all the irradiation probes, the internal height of the large cells is 10 meters. Small cells are
dedicated mainly to maintenance operations and to the performance of basic non-destructive
measurements on the irradiated samples. It is expected that internal equipment of the small
cells will be significantly less contaminated and irradiated than in the case of the large cells.
Service interventions of operators can thus be more frequent if necessary. To provide access
for operators, the small cells are equipped with doors and hatches. The enclosure walls of all
cells are 1.2 m thick and all shielded doors are very massive, comparable to those of a fallout
shelter.

Hot cell test stand in RCR

Construction of JHR in Cadarache, France, summer 2012
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