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Primary Technical Requirements for
Relocatable System

1} An accelerator of Relocatable System should be able to generate
high-energy and low-energy alternately; so called, dual-energy
technology.

2) At asingle scanning, with interlaced emitting of dual energy,
Relocatable System should be able to generate 2 (two) transmission
images synchronously.

3) Those 2 (two) transmission images should be distinguished
distinctively. In particular, if such images were organic material,
inorganic material and metallic material, different colors on display;
i.e., computer screen should be used to mark out the difference.

4) Relocatable System should be able to penetrate more than 32
centimeters of steel and create clear, high-quality image

5) With a scanning speed of at least 38 centimeter per second ( at least
0.38 m./s), the Relocation System should be able to scan
container/vehicle in both forward and backward directions.

6) The radiation level of the Relocation System must conform with the
standard recommended by international organizations including
IAEA, ICRP, and WHO. Moreover, the Relocation System has to
ensure the safety of all concerns such as operators, the public, the
environment and scanned goods



Primary Technical Requirements for
Relocatable System (continued)

Item

Requirements

Type of X-ray source

Electron linear accelerator

Normal energy

6MeV/3MeV

Penetration

> 320 mm steel

Max. dim. of scanned
vehicle

Length: 18m Width: 2.6m Height: 4.8m

Throughput

20 units of 40ft Container per hour

Scanning method

Scanned objects keep still and the scanning
system moves

Power

Power consumption

<50kVA

380 £10%VAC, 3-phase S-wire or configured

Voltage : \ :

according to customers’ requirement.

5041 Hz or configured according to customers’
Frequency .

requirement.
Environment

Operation temperature

-20°C ~ +50°C  (-30°C ~ +50°C optional)

Storage temperature

-30°C ~ +55°C

Humidity range

0%~99%, non-condensing

Radiation Safety

Maximum absorbed dose
per scan

<40 nGy

Max. Dose for operator

< ImSv per year

Dose rate for public

< 0.1mSv per year

Radiation safety area

< 62m(Length)x 16m(Width) (with shielding

wall)

Max. Dose on the
system boundary

< 1pGy/h




Primary Technical Requirements for
Relocatable System (continued)

Image Processing
Station

Computer monitor

19” LLCD monitor or better

Printer Laser color printer
Scanner Scanner
Pixel depth 16 level (65536)

Image analysis

Pscudo colour transformation; edge
enhancement; filter smoothening; histogram
equalization; linear/logarithm transformation;
logarithmic transformation; normalization;
mirror image transformation; contrast
adjustment; suspicious item mark and
comments; multi image comparison;
inspection procedure record; area calculation;
user define macro; image format
transformation, etc.

1/4 X, 1/2 X, 1X, 2X, 4X in main window;

Zoom 8X,16X with stepless zoom from 100% to
400% 1n detailed window
Type of detector Scintillator detector

Image acquisition mode

Real-time, synchronized

Sectional size of each
detector

5mm X 10mm

A/D Conversion 20bit
Operation Features

Standard operator 4
number

Scan speed 0.4m/s




Primary Technical Requirements for
Railway System

1) Whenever there is a train coming, the Railway System should be
able to start up automatically to trigger a process of scanning.

2) The Railway System should be able to automatically measure the
speed of the running train and having such speed matched with the
frequency of the pulse from the System,

3) Once the train is within the range, the Railway System should be
able to not only measure a speed of train but also automatically
keep away a beam emitted by an accelerator from scanning a
locomotive but on selected carriages.

4) While the train is running at the speed of 30 Km/h, the Railway
System should be able to penetrate more than 27 centimeters of
steel and create clear, high-quality image.

5) The Railway System should be able to automatically recognize
each and every carriage. After scanning either selected carriage or
every carriage, images from the System should be able to be
identified with what being scanned, and be saved individually
together with related information of the scanned carriage.

6) The Railway System should be able to emit continuously for more
than one (1) hour or to fully accommodate the whole train.

7)  The radiation level of the Railway System must conform with the
standard recommended by international organizations including
[IAEA, ICRP, and WHO. Moreover, the Railway System has to
ensure the safety of all concerns such as operators, the public, the
environment and scanned goods



Primary Technical Requirements for
Railway System (continued)

Item

Requirements

Type of X-ray source

Electron linear accelerator

Normal energy

6MeV or 9 MeV

Penetration

> 270 mm steel

Max. dim. of scanned
vehicle

Width: 3.75m Height: 5.2m Length: Unlimited

Throughput

Capable of scanning trains

Scanning method

Scanning starts automatically when the train is
passing the scanning area

Power

Power consumption

<60 kVA

380 £10%VAC, 3-phase S-wire or configured

Voltage . \ )
oltag according to customers’ requirement.
50+1 Hz or configured according to customers’
Frequency :
requirement.
Environment

Operation temperature

-15°C ~+45°C  (-40°C ~ +50°C )

Storage temperature

-30°C ~+55°C

Humidity range

0%~99%, non-condensing

Radiation Safety

Cargo Maximum
absorbed dose per scan

<60 uGy

Driver Max. absorbed
Dose per passing

< 0.1 uSv

Annual Dose for
Operator

< ImSv per year

Radiation Controlled
area

> 40m(Length)x > 18 m(Width)

Max. Dose on the
system boundary

< 2.5 uGy’/h




Primary Technical Requirements for
Railway System (continued)

Image Processing
Station

Computer monitor

19” LCD monitor or better

Printer Laser color printer
Scanner Scanner
Pixel depth 16 level (65536)

Image analysis

Pseudo colour transformation; edge
enhancement; filter smoothening; histogram
equalization; linear/logarithm transformation;
logarithmic transformation; normalization;
mirTor image transformation; contrast
adjustment; suspicious item mark and
comments; multi image comparison;
inspection procedure record; area calculation;
user define macro; image format
transformation, etc.

Zoom

174 X, 172 X, 1X, 2X, 4X

Image acquisition mode

Real-time, synchronized

Operation Features

Scanning speed

<30km/h

Standard operator
number

4




