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Power inverter controlling the fan —nmmuadin
smaller power consumption
Atmospheric parameters measurement circuit
(temperature and humidity) for controlling the
filter heating unit

Air flow stabilization — the air flow rate
through filter is constant throughout the whole
sampling period (week)

Special container for the scintillation detector
used for on4lme nresEsLneTTeETts ematil | my the
efficient temperature stabilization
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Additionally ttiee flow rate can lbegronysmmeztiwithin the range of 100
to 500 m3/n (and more, but it iIs matt recommended diiee to tine usage of
Petrianov type filter)

Cylindrical slEmmsr comsdiensbllyeimimaztied the air fllow resistance inttes
station and thus minimized the noisegmmenattxt byttieestation

Ceramic infrared heaters with
directed beam allowing more efficient
filer drying

Circuits responsible for air flow
measurements are temperature
stabilized
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Single{phase féan (replacing 3{phase
fans) Ihawving much smaller dimensions
and power consumption;

Construction  including external

mantle i1s mMadie of acdiresistant steel
sheets
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I-131 w powietrzu nad Polska w dn. 21.03-30.05.2011 r.
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1-131 concentrati

End date of Radioactive concentration of iodine 3!l in air [uBq/m?3]
exposure GDYNIA WARSZAWA tODZ
Concentr. Concentr. Error

KATOWICE
Concentr.

Concentr. Error Error

[ 21-Mar | <0.6 0.7 0.2 <0.22 <0.57

| 25-Mar  [EEEPX 2.6 83.9 2.0 65.1 3,2 86,3 3,6
| 28-Mar [EVLW 20.6 271.3 5.5 542.6 9,1 847,3 43,6
BEEE 18498 40.9 3173.0 57.5 5400.0 95,0 4400,0 226,1
| 01-Apr  [ENCELW 25.0 2196.9 40.2 1139.0 19,0 1709,6 87,9
265.5 9.7 763.1 14.2 338.2 5,6 837,9 43,1
186.3 4.1 712.6 13.4 243.6 5,1 532,7 27,5
| 11-Apr  [EEEELW 6.2 222.5 4.4 215.6 3,7 365,6 18,8
| 14-Apr [ENONS 3.9 72.1 1.7 52.5 1,0 157,1 8,1
47.1 2.6 81.9 1.9 60.0 2,4 126,3 6,6
[ 21-Apr  [EEY) 3.3 42.2 1.5 33.7 0,7 89,1 4,6
| 26-Apr  [HEEEING 1.8 36.9 1.1 16.5 0,5 28,4 1,6
7.8 0.7 13.9 0.6 6.2 0,3 12,4 0,8
2.3 0.3 2.9 0.2 1.8 0,1 4,3 0,5
<0.7 <0.75 0.4 0.1 1.3 0,3
<0.7 <0.57 <0.19 1.4 0.3
<06 1.7 0.2 <0.19 <0.36

IAEA PROJECT RER/9/117
"Regional Workshop on Regulatory Control of Radioactive Discharges to the Environment", {

]

q

17-21 June 2013, Warsaw, Poland N

——



afety and radiological

nents of nuclear power
Polish Nationc d Development (NCBIR)

mAnnual average activity concentration of Cs-137 in Poland (1985-1921 in Warsaw)

0,1 -
FELF LSS I L I FFE LTI T TP

fime

IAEA PROJECT RER/9/117

"Regional Workshop on Regulatory Control of Radioactive Discharges to the Environment",
R 17-21 June 2013, Warsaw, Poland




protection
Polish

IAEA PROJECT RER/9/117

"Regional Workshop on Regulatory Control of Radioactive Discharges to the Environment",
R 17-21 June 2013, Warsaw, Poland




The develof ety and radiological

protection fo ents of nuclear power
Polish Natic evelopment (NCBIR)

Controlled sampling of tive aerosols ortlhiedilter ((up to 1000 n¥/h);
On-line measurement ofy-radioactive isotopes cooritansst in the
ground-level atmosphere;

Remote aomttall of the station and measurement ressuiss (Wi-Fi
connection);

Power supply form the public electrical network (23C V/&C Hz) or
portable power generator,

Full scopemesstweenentoftiieesampled aiir parameters;

Filter dimemsioms 50 x 50 cm eytphindac glositiomimg of the filter;
Collection of the meteorological jpaErametEns (e.gwmddspeed aantd
direction, temperature, humidity) diuming aerosol s=nlmgy —
results in graphical form;

Station preparation time is up to 10munuiéss
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The example of the meteorological parameter

Wind Direction Wind Speed
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The mobile aerosol samylimy station is wsed
for colllection of tihe big volume ground-level
air simultzneously wiith the y-spectrometric
analysis. It can be usssd to comthal the

aerosol« around nuclear facilities, industrial

compounds,ettc. litis mobile, easy todspay
In the field and gives ttiee possibility to

measure ttree radionuclide content of the
collectedammusus
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The filtering is two-stage:

Petrianov filter —is used to eliminate the radioactive aerosols

present in the air and thus to protect the activated carbon filter
from the radioactive contamination.

Carbon filter - is used to capture and bind the gaseous iodine
present in the air.

The two-stage filtering system limits the choice of the fans to be used. The
fan has to be low-power consuming, single-phase, possibly the highest
underpressure — to maximize the air-flow through filer. On the other hand
it is known that the iodine has to stay on/in the filter for at leas 0.2 seconds
to be fully absorbed.
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The radioactive iodine, which is released to the atmosphere in the
volatile form has the gaseous and aerosol fractions having the ratio of
about 3:1. The gaseous fraction is not deposited on the filter, thus
thereis aneed to collect is by other absorbent.

The gaseous iodine has two form

> Inorganic mainly 1, HI, 10, and,

» organic CH4l

The crucia issue Is to choose the proper absorbent and to set its dimensions.
These two factors affect the absorption efficiency of the gaseous iodine and the

nominal airflow through the filter. In consequence it is possible to determine
limits of detection and credibility of the results.
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The absorber used in the station is the impregnated active carbon TEDA
(1,5-2%) (triethylene di-amine) with potassium iodide Kl (1,5-2%) with the
granularity 8x16 mesh, characterized by high absorption efficiency for the
CH,l.

The carbon filter having the mass of 220g and volume 450ml (typical Marinelli
volume suitable for fast measurements) has the cylinder geometry (75 mm in
diameter and 107 mm in height). Filter cartridge is made of acid-resistant
steel, which does not react with iodine and its compounds.
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The influence of the air humidity is
suppressed by the filter thickness.
The thickness of the carbon filter allows

maintaining the iodine residence time in the
cartridge for 0.2 seconds (airflow - 10 m3/h)
— the absorption efficiency is 90- 100%.
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T —

Petrianov filter head TEDA carbon filter

(aerosol filter)
~§ o\

Air flow meter and air heating.
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