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Intro

Radiological risks evaluation is
attempted, acknowledging the
hazards in each procedure of
dismantling, storage and
transport of radioactive lightning
rods. Failure Modes and Effects
Analysis method (FMEA) is
exploited as a tool for the risk
evaluation, in order to classify
each associated risk. Appropriate
measures are suggested for the
emergency preparedness and
response which reduce the Risk
Priority Number (RPN) of the
FMEA method
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Chart flow of the evaluation of the risk
priority, using two products: the severity of
the hazard by the probability of occurrence
(i.e. risk class) and the risk class by the
detectability. After the application of
measures and precautions the severity, the
probability and the detectability will be
improved, therefore new round of
evaluation can be run

Gauss Plume Model

The Gauss Plume Model [3] assumes that the release follows a Gaussian distribution into
the radioactive plume. Specifically, the concentration Ci(x) (Bq/m) for every i airborne
radioisotope composing the plume, at x distance from the point of the release, along the
central line of the plume as it follows the direction of the wind, is given by:

C‘(x) — QiDFi(x),
where Q' is the release rate (Bq/s) of the ith isotope and DFi(x) is its diffusion factor, given
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where He is the height of the point of release, u is the wind speed at this height, ox and oy
are the diffusion parameters which are functions of the distance from the release point and
the stability category of the atmosphere [7].

Based on Gauss Plume Model, Matlab code was developed to evaluate the effective doses
to the 1st responders and the members of the public, for the scenario of fire on radioactive
lightning rods.
The effective dose is anticipated by:

inhalation of the plume (internal exposure);

cloud shine (external exposure);

ground shine (external exposure).

The factors combined to set the different meteorological conditions are:
Air speed
Rain density
Stability of the atmosphere (Pasquill stability classes).

The scenario of fire considers a fire encompassing the entire stored inventory. For the
dispersion of the radioactive plume typical meteorological conditions of Greece are
considered, i.e.: Stability condition in Pasquill class, D ; Wind speed, 1m/s; Precipitation: Dry
conditions (blue line in Figs. 1 & 2); Moderate rain of 3 mm/h (red line in Figs. 1 & 2).




Figures and Tables
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TABLE 1. An example of factors affecting the risk evaluation and the risk
priority number for three generic processes of the decommissioning phase of an
interim storage of lightning rods
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Failures  to next process (%)
eff. dose (% of 100mSv)
# persons exposed

eff. dose (% of 1mSv)
FIG. 1. The dose to the first responders: (a) using a breathing apparatus # persons exposed

or filter, (b) without using breathing apparatus or filter. Pasquill stability
class: D; Wind speed: 1 m/s. Red line indicates moderate rain (3mm/h)
and blue line indicates dry weather conditions

Effective dose during release & next 8 hrs (mSv)
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FIG. 2. The dose to the public over the first year, in case of: (a) evacuation
of the area during release, (b) no evacuation of the area during release.
Stability condition: D. Wind speed: 1m/s. The blue line indicates dry
conditions and the red line indicates moderate rain (3 mm/h).
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CONCLUSIONS




