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When leaking fuel assembly must be identified during routine performance of core unloading
sequences, P1WR utilities use some systems like sipping test equipments, ultrasonic detection
or eddy current control. For this purpose, FRAGEMA propose, the on-line sipping test system,
of which process is patented by CEA. This system is installed on the refuelling machine in the
reactor fuel building.

This on-line system detect leaking fuel assembly during ihe fuel handling operation and, it
provides a significant refuelling outage time saving, unlike the other systems. In addition, the
system installation and exploitation present more facilities : Mast equipments installed on the
machine without mechanical structure modification, only two days are necessary for the first
erection, and it's a self-contained equipment (no additional operator required for driving the
system).

METHOD

This on-line system uses a gas sipping method which provides inherently greater sensitivity than
conventional water sipping and is obviously unaffected by reactor pool water pollution.
Moreover, this test is performed only a few days after the reactor is shut down. At this lime
the quantity of gaseous fission products is maximum because they have not yet significantly
decayed (the half-life of Xenon 133 is about 5 days), and have not been released by handlings.

PRINCIPLE

During fuel handling between the core and the transfer system, the assembly is raised from the
core inside the fuel manipulator crane mast. When one or several rods are defective, the
differential pressure caused by raising the assembly out of the core entails the release of the
fission products out of the cladding. The role of the system is to collect these products by
means of un air stream which routes them to a gamma activity measurement unit. Air is
continuously injected at the bottom of the fuel manipulator crane mast. It entrains the gaseous
fission products (mainly Xenon 133) released by leaking fuel assemblies due to the
depressurization. The air activity is continuously measured. Counting is performed on the
gamma peak of the Xenon 133 isotope.

The "top" gripper position of the assembly inside the mast corresponds to the optimum
detection configuration :

. the air stream covers the entire assembly,

. the internal-external pressure difference is at its maximum.

As a result, two minutes should be allowed to elapse in this position before moving the mast,
which causes partial renewal of the air and water in the mast. This waiting is the only one
additionnai condition for the refuelling operation.



EQUIPMENT

The equipment for implementing the
method described hereabove comprises
two parts : (see figure)

. u removable Instrumentation and
Control (I & C) cabinet,

an air injection
facilities installed
manipulator crane.

and suction
on the fuel

instrumentation & control cabinet

The I & C cabinet is removable. It is
brought into the reactor building
before each campaign. It is mounted
on the fuel manipulator crane carriage
and connected to the air supply, to the
220 VAC supply, to the gripper signal
and to the air injection and suction
lines.

Fuel manipulator crane equipment

The fuel manipulator crane equipment
is as follows :

. two systems for the air injection
below the fuel assembly (FA) and
the air suction above the pool level,

. plugs on the mast tube for sealing
slits to prevent gas leaks.
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SYSTEM OPERATION

Only one day is necessary to setup the system. After the air-tightness check up, the calibration
for the Xenon measurement is adjusted with a gamma source (providing) . During the
refuelling operation, linear and logarithmic counting are permanently recording with the date,
ihe lime and with a marker for upper position of FA inside the mast. When the counting goes
beyond the background, a sound alarm is actuated on the linear range.



PERFORMANCES

Actually, 16000 FA's were sipped by on-line sipping test systems. The FA performance index
is 99,96%, i.e only 6 leaking FA's were not detected by the on-line system but detected with
the fixed sipping cells (end of life sipping before transport to reprocessing plant).

INSTALLATION REFERENCES

49 reactors have a on-line sipping test system. Power plants are in CHINA, SWEDEN,
BELGIUM and FRANCE (all EDF reactors).


