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Status of fission gas release studies
(12 months)

D.H. Wegen, E. Gonzélez-Robles, A. Puranen

! Institute for Transuranium Elements (ITU), (EC)
% Karlsruher Institut fiir Technologie (KIT), (DE)
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“Corresponding author: Detlef. Wegen @ec.europa.eu

Objectives

In the first component of work package 2 (WP2) “Experimental determination of fission gas release”
the focus is on the quantification of fission gases and fission gas release in high burn-up (HBU) UO,
spent nuclear fuels (SNF). Fission gas sampled in the plenum of a fuel rod will be analysed as well as
the grain boundary inventory and the cross sectional distribution of fission gases and volatile fission
products. The experimental part in WP2 started in project month 4 and will end in project month 33
(11, [5].

The JOINT RESEARCH CENTRE — INSTITUTE FOR TRANSURANIUM ELEMENTS (JRC-ITU)
is the leading organization of WP2. In the first project year the fission gas release from a spent fuel rod
owned by KIT was to be measured. The determination of the inventory of fission gas and fission
products in grain boundaries are foreseen for the second and third project year.

The KARLSRUHER INSTITUT FUR TECHNOLOGIE (KIT) wanted in the first project year to
analyse fission and activation products in the gas phase from a punctured fuel rod segment. The
development, testing and implementation of analytical methods for fission and activation products will
be carried out in project year one and two. Leaching experiments in which gas and solution analyses
are foreseen are started in the first year and last until project month 33.

STUDSVIK NUCLEAR AB (STUDSVIK) will in the frame of WP2, investigate the radial fission gas
and volatile fission product distribution (Xe, I, and Cs) by Laser-Ablation Mass Spectroscopy (LA-
MS) on HBU BWR SNF.
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Status and results

After nine month experimental work programme in WP2 the outcome is coined by preparatory work,
testing of new experimental set-ups and characterisation of materials and samples.

JRC-ITU has done fission gas sampling and analysis from a PWR fuel rod owned by KIT. The total
amount of gas, the gas pressure in the rod and the free volume was determined. The gas samples were
shared with KIT for further analyses [2], [3], [6].

The gas composition was determined by KIT using a quadrupole mass spectrometer with batch inlet
system (GAM400, InProcess Instruments, Bremen, Germany). A method to determine YCin gas and
aqueous solutions by liquid scintillation counting is under development [4], [7].

STUDSVIK has performed laser ablation studies on two BWR fuel samples. The samples studied are
cross sections from a standard UQO, fuel and an Al/Cr-additive fuel [8].
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Abstract: This report summarises the activities planned and performed in project months 1 - 12 by the
beneficiaries collaborating in the component “Experimental determination of fission gas release” of work
package 2 (WP2) of the CP — FIRST-Nuclides project in 2012. The main achievements in the first project year
are given.

The research leading to these results has received funding from the European Union’s European Atomic Energy
Community’s (EURATOM) Seventh Framework Programme FP7/2007-2011 under grant agreement no. 295722
(FIRST-Nuclides project).
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