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Nuclear Technologies in industry:
Nucleonic Control Systems
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Sugar production
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s d ) Measurement of the Mass Flow Rate of Sugar Beets / Sugar Cane
ugar pro uction is essential in order to optimize, control and improve the sugar quality.




Paper industry



er industry

Principle: absorption of (B,y) radiation by material

= @
/ / \\ O Application Sheet products gﬁ
3 /WA 5 By (paper, textiles, rubber, plastics, laminating/rolling of material sheet)

N\

TRRRNY ~ e
L ] :

Welgh’r / unit area (basis weights)
NCS Automation, servocontrol

_\:m om@ s Contrast <1% (e)

— w1 (lowest signal) -~y
\ >y _""ml

/ o~
Weight per unit area (Grammage) gauge = measur'mg the welgh’r,p'er' um‘r ar9( ‘of sheet material

S
>

E.g.: 'paper‘ with 80 g/m?: A4 sheet o




aper industry

Film Thickness Paper Thickness
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Paper with 80 g/m? :
p g A4 sheet: A4 sheet:

A4 size S = 21,0437x29,7001 N
m=5g

= 625 cm?
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Weight per unit area (Grammage) = <
5/(625 x 10-4) = 80 g/m?







Measuring Heads

Detectors : G;ystgl CaF,

Sources : 241Am
11.1 GBqg (300 mQTo)

Gauge implemented on Maghreb Steel
Galvanizing Line (Morocco)



Food industry




Food industry

For small containers e.g. drink cans, low energy gamma radiation may be used (?*1Am)
or electrically generated X-rays.
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241Am level gauge






'&Nuclear Techniques as applied to _ -

Sediment Management and Contr - —
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Nucleonic Control Systems (NCS): Navigability depth limit

- NCS for detérmination of volumetric density

~ of bottom fine sediments
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Coking phenomenon detection in gaseous phase pipe

GAMMA SCANNING OF DISTILLATION COLUMN using sealed source (Gamma scanning technique)
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NORMAL | « Gamma Scanning technique was applied
| to investigate Furfural unit which have
experienced a serious problem of
pressure drop at the thermally insuLaEed ,
gaseous line connecting the output at =~ 5
column head to other production units.
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L Upper limit of coking at_----~~
| 7,50m from origin plafi
B 1

6,15m from origin plan

Origin plan of scan profile

Lower limit of coking at ~=---

Intensité du rayonnement transmis (cps)
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Plan origin of the
scan profile

Coking phenomenon detection in
gaseous phase pipe using sealed source
(Gamma scanning technique)

12 mCi %9Co source used.
Scan measurements

ere made with a pitch of
Sem along the line.
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Belt weighing gauge

Mining Industry
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