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ere a neutron flux of 107 neutron/s and a measurement time of 600 seconds. Higher neutron flux
t creating problems in the irradiation of foods and medical stuff (Giroletti & et al, 2012).
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xtracted from the gamma ray spectra, i.e. the relative yield of light elements, usually carbon, oxy;
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List of participants:

Participant | Participant organisation name
no. *

1(co) Commissariat 4 1énergie atomique et aux Energies Alternatives (CEA)

ARTTIC (ARTTIC)

Bonn-Rhein-Sieg University of Applied Sciences (BRSU)

Costruzioni Apparecchiature Elettroniche Nucleari C.A E.N. SpA (CAEN)

Ecole de l'innovation technologique (ESIEE)

Fraunhofer-Gesellshaft zur Forderung der angewandten Forschung E.V. (FHG INT
and CML)

Energiatudoményi Kutatdkozpont - Magyar Tudomanyos Akadémia (MTAEK)
National Centre for Nuclear Research (NCBT)

Oslo Centre for Science in Society (OCSS)

Ministerie van Financien Directoraat Generaal Belastingdienst (DCA)
SYMETRICA Security Ltd (SYM)

SMITHS HEIMANN SAS (SmithsD)

University of Padova (UNIPD)

University of Manchester (UNIMAN)

Izba Celna w Gdyni (ICGdy)

National Tax and Customs Administration (NTCA)

Directorate General Jomt Research Centre - Institute for Transuranium Elements
(TU (IRC)

Direction Générale des Douanes et des Droits Indirects (DGDDI)
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Agenzia dellc Doganc ¢ dei Monopoli (ADM)
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mass to carry out the work of the project and reach its objectives. The partners have calculated a total project cost
of 11 826 454 €. Details are presented in Table 8: Total C-BORD Budget below:
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Table 8: Total C-BORD Budget
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decision support techniques, C-BORD will provide customs with a more secure and effective inspection process, i
‘while covering a wider and more complete spectrum of cargo and target risks:

Table 2: C-BORD Technologies
Evaporation

Custom targets  Weapons, Illicit  Illicit narcotics,
declarations; Explosives:
Tobacco: Chemical Explosives,
Narcotics warfare Human
Time and Few minutes 10 minutes a Few minutes to
Target whole container target in the sample a

container container
Passive/ active Active Active

Radioactive
material,
sources, waste

Few seconds Few minutes on
‘whole container target in the
container
Passive Passive Active
Container % 1% t0100 % Below 1% 1% t0100 % 100% containers Below 1%
Location: Seaport / Border/  Seaport/ Border ~ Seaport/ Border — Seaport / Border Seaport
Port / Border Airport / Airport / Airport / Airport
Mobile system/ ~ Mobile / Reloc RRTNIS with Mobile Mobile or Facility with 9

relocatable X-ray system or 20m radius equipment relocatable RPM MeV Linac

or fixed fixed facility restricted area (relocatable)

A complete overview of the solutions that C-BORD aims to combine and improve is shown in the table above and
a design of the different subsystems is displayed in the table below:
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Level 4
(Principal
ports)
freight

Level 3
(Major
Ports &
land
borders)
Level 2

Iso
Container;
palletised
freight

150
Container

Palletised
air freight

All freight

Photofission
RRTNIS
Trace detection
Enhanced RPM
Enhanced X-ray

Fully integrated
solution in fixed
facility
(Bunker)

Fully integrated
solution in fixed

facility (Gantry)

Enhanced X-ray
RRTNIS
Trace detection
Enhanced RPM

Enhanced
Mobile solution

Enhanced X-ray
RRTNIS
Trace detection
Integrated enhanced
RPM
Enhanced pallet X-ray
RRTNIS
Trace detection
Integrated enhanced
RPM
Primary RPM
Secondary RPM
Mobile X-ray
Gantry X-ray
Handheld instruments

Re-locatable
Solution for
smaller cargo

Existing
Primary;
Secondary
operations

PASSIVE NEUTRON AND GAMMA DETECTION SUB-SYSTEMS (WP2)

High resolution imaging; illicit material;
threat visualisation

Tsotope classification; SNM passive ID and
Targeted active SNM ID

Trace detection for narcotics; explosives;
tobacco; chemical agent ID; humans
Isotope classification; SNM passive ID
High resolution imaging; illicit material;
threat visualisation

Trace detection for narcotics; explosives;
tobacco; chemical agent ID; humans
Isotope classification; SNM passive ID
High resolution imaging; illicit material;
threat visualisation

Trace detection for narcotics; explosives;
tobacco; chemical agent ID; humans
Isotope classification; SNM passive ID
High resolution imaging; illicit material;
threat visualisation

Trace detection for narcotics; explosives;
tobacco; chemical agent ID; humans
Radiation Screening (low throughput high
nuisance rate)

Radiation Screening (low throughput limited
capabilities)

High resolution imaging and materials (2)
discrimination

Procedural driven alarm; alert resolution
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rategies and projections for the global market, commercial

Table 4: Prospects for exploitation of results in container inspection market

“Ful bigh-performance | 50 large ports n the world. The product market represents 100 million euros. The full
port sofution Systems market is estimated at 300 million euros.

‘Rapidiy relocatable | The global vebicle mounted RPM market has recently been reported as in excess of 200
small container ‘million euros per year (Radiation Detectors for Homeland secuity, 2014)
terminal solution

‘Passive Radiation | The global passive RPMs market has been reported as 250 mullion euros per year,
Screening Subsystem | increasing at 4% per year. (This market partially overlaps with the full high performance
‘and rapidly relocatable sofutions)
Xoray NI with ‘The X-tay NI with radiation screening market s estimated as being worth over 300
‘Radiation Screening | million Euros/per year [~30% of the 1,122 million euxo global X-Ray Secusity Screening
‘market - X Ray Secusity Screening: Technologes, Industry and Global Market-
2020] a igure that s forecasted by 2020 to increase to over 500 million euros - (This
‘market partially overlaps with the full high performance and rapidiy relocatable
solutions).
Tt can be part of any rapidly relocatable inspection set being an ultimate system for
Sealed containers or tankers. Estimating an inital mobile TNIS uptake of befween 5 and
10% with respect to X.-ray NII systems, the technology adoption market for TNIS
technology can be estimaed as befween 15 and 30 mullion enos per year within 5 years.

‘Photofission “The target market is worldwide for Photofission modules integrated vith LINAC MO X
£ay systems, thus providing a complete imaging + SNM NI sofution. Big ports
(Rotterdam, Le Havre, New York, Singapore, ) are the main target for this type of
stationary system Estimating an initial Photofission vptake of befween 3 and 8% with
respect to X-say NI systems, market estimates within 5 years range from 9 to 24 million
euros per year

‘Evaporationbased | The target market is worldwide, as the securiy issves addressed are not confined {0 any.

detector technolo ‘one temitory. The initial market target are large ports multiple devices would be required
at each port

ANDARDS AND REGULATIONS

‘The C-BORD proposal will address standards and regulations in three different ways:
¥ The execution of the project plan, in particular the festing and trialling activities will be carried out in srict
conformity with existing standards and regulations. The ethical monitoring task in WP13 will monitor the
strict compliance with the EU and MS standards and regulations. As the respective administrative “licensing
= TNTS equ ted to requise

e 19 transport install and operate X.sz are exp
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