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Need of ,,Preparedness®:
about 180 nuclear power plants are operational in Europe!




In case of a nuclear emergency,
reliable and traceable radiological data

are of key importance for any governmental decision!



First responders at Chernobyl had been strongly exposed
to ionising radiation and radioactivity in air
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Preparedness Objectives and WP structure

WP1:

WP2:

WP3:

WP4:

WP5:

WPG6:

Remote measurements of dose rates and radioactivity
concentrations, by detection systems installed on
drones and unmanned helicopters (UAVS)

Transportable air samplers;
Development and validation of methods

Metrological relevance of dose rates provided by
Measuring Instruments used in Non-governmental
Networks (MINNSs); (,crowd sourced monitoring®);

Passive dosimetry,
Long-term survey of contaminated areas

Uptake and impact;
Improvement of the metrological infrastructure in EU

Management and coordination (S. Neumaier)



WP1: Spectrometric monitoring systems operated on
Unmanned Aerial Vehicles (UAVS),
to protect health and life of first responders




Remote mapping of contaminated areas
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WP2: Transportable air sampling systems
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Transportable fully automated
air sampling system with online
capability (HPGe detector, CMI)

Long-term monitoring of contaminated areas may also require passive dosimetry (WP4)




WP3: Non governmental
dose rate monitoring
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MINNSs are typically based on non-compensated GM counters

Investigation of the metrological reliability and relevance
of non governmental dose rate data!



WP4: Long-term monitoring of nuclear contaminations

Intercompanson of passive dOS|metry systems:
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Preparedness consortium

17 partner institutions from 11 European countries

6 Internal (NMI/DI): PTB, NPL, CMI, JSI, IRB, VINCA

10 External: AUTH, BfS, CLOR, EHU, ENEA, Kromek, MTI,
UPC, NUVIA and
EC-JRC (Ispra; Geel)

1 Unfunded: SCK-CEN

+ about 10 external collaborators
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First results

WP 1:

PTB’s drone
(Payload: 5.5 kg)



F2PIB1.5" CeBr;: Inherent Background

Count rate (s~1)
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Figure: UDO 1II 1.5" CeBr; inherent background measurement inside a lead castle
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EEPIB 1.5~ CeBr;: Free Field Measurements

Spectrometric system setup:

= Detector is positioned at reference point
1 m above the ground, 5 m away from the source
= Detector is placed in drone-dedicated encasing

= Standalone acquisition with Raspberry Pi and power bank

= 2 seconds per measurement

21 Sep 2018 EURADOS-S1 meeting, Helsinki 19



EEPIB 1.5” CeBra: Free Field Measurements

Dose rate (nSv/h)
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Measurement campaigns with spectro-dosemeters on UAVs

Next exercises:

First exercise:
Seelingstadt (Germany) and Vyskov (Czech Republic)

Aerial site Mollerussa, Lérida (Spain)
Aerial site Mollerussa, Lérida (Spain)

Performed in September 2019 Planned for March / April 2020




PTB Test flight at an aerial test site
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WP2 — Overview* NPLE

National Physical Laboratory

Aim: To develop transportable air-sampling systems for quick
Information on radioactive contamination levels in air.

Modular and portable systems, based on gamma spectrometric
detectors, shall be further developed to commercially available
iIndustrial prototypes, which will allow the quick transportation
to any place of interest.

This will support the collation of reliable information on
radioactive releases immediately after a real emergency.

More details by Jiri Suran (next presentation)!

N
*Steven Bell's presentation at the M27 meeting (Bilbao, Spain) EURAMET



Task 2.2 — Instrument #1* NPLE

National Physical Laboratory

QuantAir (Kromek)

= Designed for iodine
monitoring infaround NPP

= Light weight, carried by
hand

= CdZnTe CPG detector

= Currently designed for
charcoal filter but can be
adapted for standard filter

*Steven Bell's presentation at the M27 meeting kromek+



Task 2.2 — Instrument #2* NPLE

National Physical Laboratory

Compact Radioactive Aerosol Monitor (IJS, Slovenia)

Designed for
environmental
monitoring / nuclear
preparedness

Compact, built into
flight case

CeBr3 gamma
spectrometer

High volume air
sampler (200 m3/hr)

Remote operation and
3G communication L 3

*Steven Bell's presentation at ,M27* ::. ”Jozef Stefan’’ Institute



Task 2.2 — Instrument #3* NPLE

National Physical Laboratory

Transportable Air-Sampling System (Nuvia, CZ)

= Designed for environmental monitoring / nuclear
preparedness

* Transportable and re-
=  Autonomous o

n be installed for
gency scenario.

ricks used to build shielding

ments may be linked via LAN/WAN/
xDSL/mobille/satellite network connection

= Air sampling rate up to 60 m3/hr for standard
glass fibre filter

\VAN CZECH l a
‘ M METROLOGY  *Steven Bell's presentation ,M27¢ \’ NUVIA
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WP3: Intercomparison of MINNs at PTB reference sites




H*(10), pSv/h

Relative response

Results WP3: (Viacheslav Morosh, PTB)
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WPA4: Intercomparison of passive dosimetry systems
(relevant for long term monitoring of nuclear contaminations)

¥ almost 700 dosemeters
oy +

exposed

~

{4



First results WP4: Intercomparison exercise at PTB

Response
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Dosimetry system

 Good agreement of most reported results
with the reference values (* 20%).

* I|dentification of problems at some
dosimetry services




@PTB Summary

* Preparedness reached “M29”; i.e. 7 months to go!

* 3 intercomparison exercises: passive dosimetry,
non-governmental dose rate meters (64, mainly GM based),
Flight with spectro-dosemeters on drones in Spain ...

* Only 3 peer-reviewed publications so far (12 are promised)
Some non-peer reviewed and some non open-access

* Already 56 presentations at conferences !

* Ten official collaborators

Publications:

* Royo P, Pastor E, Macias M, Cuadrado R, Barrado C, Vargas, A.
An unmanned aircraft system to detect a radiological point source using RIMA software architecture.
Remote Sensing 2018;10:1712. doi: 10.3390/rs10111712

* Dombrowski, H.: Preparedness intercomparison of passive H*(10) area photon
dosemeters in 2017/2018 (1C2017prep). Journal of Instrumentation (2019),
doi:10.1088/1748-0221/14/10/P10008

* Neumaier, S. et al.: Metrology for the mobile detection of ionising radiation following
a nuclear or radiological incident — “Preparedness”, Arh Hig Rada Toksikol 2019; 70:62-68



M27 meeting — Sept. 2019 in Bilbao (Spain)

Thank you for your attention!







Calculation of H*(10) from pulse-height spectra
H*(10) = 9(E) * C(E)
n(E) =94(E) * M M = triangular — M- exists

@(E) = n(E) * M-
Aw(E)

| \
HY(10) = (N(E) * M) * C(E) = n(E) * (M** C(E)) =

= n(E) *w(E) = 2 n(E;) * w(E;)



Gamma dose rate at the flight position
of maximum proximity

H*(10) = *A/r2 ; [ (%¥7Cs) =9,25*102 mSv *m2 /h * GBq
= 9,25*10% nSv/h* (m?/ GBQ)

A (GBQ)

r(m)

A = 350 MBq = 0,35 GBg
r2 = (20 m)2+ (about 5 m)?2 ﬁ*: (20,6 m)2 = 424 m?

5
7

H*(10) = 9,25*10* nSv/h * 0,35/ 424 = 76,3 nSv/h

* Pythagoras




JRP-v18 - Metrology for mobile detection of ionising Eunm?r"
radiation following a nuclear or radiological incident J

Chamalyl,
Aprll 25, 1806

Preparedness for a nuclear or radiological emengency 1o prolect peaple and the ervironment
(EC - Directive 2013/5%WELURATOM and IAEA Salety Standands)

Mobile unmanned serial detection systems for the Health protection of emergency workers”
Reliable radiological data on dose rates and contamination levels af the earliest possible stage

Objectives e TR
» Development and validalion of unmanned aerial defection systems insialled on drones and helicopters | (00 "l

for the remate measurement of dose rates and radicastivity eonceniraions (WP1) P o Y i
= Dowvelopment ard validation of iransportable air-sampling systems (WP2) & I 1 e
® Mptrological relevance of “crowd sourced maonitoring' data on dose rates: (WIP3) . | =
» Procodures to measure dose rates of contaminated areas by passive dasimetry (WP4) &b -
& Facilitate the take up of the technclogy and measurement infrastruciure developed in the JAP (WPS) ”‘-" D 5 W -

Lot eaunieer wnd lakvl alim

This requires large-scale approaches beyond the capabilities of single NMis / Dis. ol sl

Progress beyond the state of the art

Metralogically saund procedures jor the mablle and remate detection of radioactivity and lonieing radiation

|I'I'Imt Hnowiedge ansier and uplake by: workshops, raining courses, websie, publications and 150 / IEC standards
Enviranmantal: and 5
+ Enrly indieation of affectnd wrai * Movel na p far el vehicls:
+ CLACK 370 ADDFDDFEIE COUNIErmEaLres :u:w]mﬂwummvm
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Soclal: -lemalﬂummnﬂm
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+ Incroacs of coudibling aeel ol raparied g Malr
mhmh-ndmmommtlu » Tracousio adiskegical dab lor & aulek and ptequils rospame
® sgieal dain or apans e decislame = Migher accuracy (of dose rate values and grownd contamingtan levels)
by al bt & factnr of 2
Economig: » Biowel ey test siies Jor LIAVS
- ol lellew up ensts by miniwisalion ol seclusion er with arsfical rad aten
evacuRtion Tones = Infommaton e the qualiy of ndislogieal data provides by men- Tenrmporiakis aneFomied emiipht
« Fasl and rees ol lakin dabnimisaties ol i o | neewarks and S foasinbty i use wach dat D ]
products and ofer goods - m:mnumdpnuummlnEurmthnm wps‘
Unmanned aerial radiolegical measurements ] — r Transportakle air-sampling systems ]
* Movel unmanned sitbome meniiering sysiems . * Procedurss for in-leld e
« Hard- ael sedtware lor dada aceuistion, Tarmissien b | | I-_- = Dvelapmani o iransgormabie ab-zarpiers
el analyain H + Dir-site comparison exercise
* Procedhres for tesiing, callbration and vallduion WP1 * Rapd radisehemical soparadon and analyss wp2

k ! -
Jm 'L_l ﬂ,

e
Iuruqru‘femunlnlll-d areas
Non-governmental ¥ natworks and radioactive plumes Passive dosimalry
» Evmluation of insinuments = Tachrecal g meteankegical imvseigaions
+ Fanibifly sludy o the mlabilty of doss rale data  Electrol lan chamibers
« Devwlopment of novel cormmaon deess ras instrumeno: & SarEantaien of Bhidiee SlEmey

Jor gevemmenial and nec-gavernmranial use wWP3

[ Management and coordination ]
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