n-Iine crystal growth and sugar

~“ICUMSA colour measurements

Your contacts: X .
A worldwide service

For Asia, Southern Africa and Oceania
Norbert Duc : +33 626 394 946 norbert.duc@iteca.fr

For Americas, UK & Spain
Catherine Bouché : +33 612 714 049 catherine.bouche@iteca.fr

For Europe*
Claire Rua : +33 695 873 445 claire.rua@iteca.fr

For all specific requests
Bertrand Gaillac : +33 613 900 569 bertrand.gaillac@iteca.fr

A 60-employees company
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With more than 23 years of experience in the sugar industry... SOCADE/
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Our customers in the Sugar industry
are our best ambassadors
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Brazil, India, EU (France, Germany, UK, Netherlands, Switzerland, Italy, Spain, Danemark,
_. Poland, Serbia, Romania), Thailand, USA, Russia, Guatemala, South Africa, Philippines, Mexico, ’
’% %2 Colombia, Chile, Honduras, Peru, Venezuela, El Salvador, Bolivia, UAE, Irak, Uzbekistan,
Algeria, Morocco, Turkey...
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Our Company ]

ITECA designs, manufactures and |
markets industrial equipment for |
On-line process control dedicated to |
Cement, Minerals and Sugar
Industries

Color & Vision

Colobserver® Crystobserver®
Loading ' 2 '

On-line Cement control process
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[ Colour & Vision Department

Using Real Time image analysis
to control the crystallization process

Colobserver® Crystobserver ®
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The Colobserver® measures on-line the ICUMSA colour of wet or drugar
and automatically detects brown lumps, massecuite and out of specs colour.

The HD video pan microscope Crystobserver ® follows the crystal growth ‘
in Real-time while providing statistical information (CV, MA, fines).

Designed to work with any types of batch pan all over the world, regardlessif / 7 F C A
used in cane or beet sugar factories. SOCADE/
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On-line crystallization control
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Colobserver ®: On-line ICUMSA
colour measurement

Latest generation of ITECA’s
on-line ICUMSA colour analyzers
above any type of conveyor

A key instrument with video
to optimize production
ensuring your expected quality

>
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[ On-line ICUMSA colour measurement

A’s image analysis principle

[ —
a a 1
= u
s -

Real time Video ili‘iii'f

Automatic detection Colour measurement
of non-conformities and automatic ICUMSA*

@f correlation with laboratory

b Calibrated CCD camera+ PC
light source

Wet or dry Sugar ey SOCADE/

* relative to lab measurements of the same sugar using ICUMSA methods GS1/3-7 (2011), GS2/3-9 (2005), G52/3-10 (2011) or GS9/1/2/3-8 (2011) Color & Vis'on Dpt




Colobserver ®: On-line ICUMSA
colour measurement

Save load | Acquire | Scan FREEZE L a' b* c H*
Cursor— 6862 — 239 — =545 — 595 —— 29367 ! y A
J f f f y - Each pixel of the image is
Average— 000 — 000 — 000 — 000 — 000

analyzed to detect brown
Settings lumps of sugar and calculate
Black- sugar ICUMSA colour.
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Processing is performed in
Conveyor- = three stages:
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Binning § 4o <4 1 2.Detection, sorting and
. quantification of the brown
lumps of sugar

>

g 0 Original Picture

3.Accurate analysis of the final®
image colour and correlation

with sugar colour
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Colobserver ®: On-line ICUMSA

Colour measurement

0
Analysis of the full width of the conveyor

for a better representativeness

of the measurement ‘
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Colobserver ®: On-line ICUMSA
Colour measurement

Detected non-conformities are
highlighted by a red flashing frame

Mode Trappe de refonte ————
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Colobserver®: Production Logbook

ZooM RRIVE
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Full traceability
of each centrifugal
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Centrifugal Performances Optimisation

Massecmte supply :

ugar lumps detection
\ 4 Plough Discharger:

Wear detection
or bad adjustments

2 Washing supply: ‘

Wts detection

L Sugar
Cake thickness

) optimization

I >
Wash water
manifold:

- Detection of spray
nozzles obstruction

- Washing time ‘

optimization

/' T ECA

6 Molasses: Sugar losses Reduction SOCADE]/
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Two Colobservers® in Nordzucker
Uelzen, Germany

E
B
2,16
000
.12
0,12/
O

/‘—" A o
} 3“3-'\:5& ¥ 9 centrifugals are equipped with BMA’s radars measuring the

ERTY sugar layer thickness. Washing time is optimized according to ‘
P both information: radars and data from our Colobserver®

= s ITECA
;’ Application made in collaboration with BMA® SOCADE/
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A Second screen

to display the sugar in Real time:

It shows non-conformities and provides
relevant information on the ICUMSA
colour of the current sugar production

/' T ECA
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Two Colobservers® in British Sugar,

Wissington
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Two Colobservers displayed on two screens

and managed by a single PC /I TECA
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Leading the way to the ultimate image quality
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HD Video Pan Microscope: Crystobserver®

Flange to weld _
on the Pan Light Source
| Optic Fiber

Camera € ©

Cleaner

Plant water
network

>
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Crystobserver® Main Features

*Follow your crystal growth on-line
*Provide statistical information (CV, MA, fines, etc.)

*Display in real time the HD video of the crystals in your
control room o

*Check syrup/massecuite quality and
seeding phase
*Measure particle sizes from 4um
*Trigger alarms on non-conformities
*Record video sequences including seeding phases,
data for each batch and offer a complete traceability

>

*Compare different strikes : video and key point /&~ v f &
navJ; /| TECA
SOCADE/
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WATER

110/220 VAC
50-60 Hz

Mounted directly on A, B or C batch pan, the components are ‘
totally covered by a stainless steel cylindrical protective housing ITE A

SOCADE/
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HD Video Pan Microscope: Crystobserver®

(

Ethernet

Cables supplied by ITECA

3|
Overview Microscope network

I A
a4
1 o)

«= Plant

Ethernet or Optical fiber
when length >80m

Fieldbus ™ PLC

1 Remote ‘

ol
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HD Video Pan Microscope: Crystobserver

Step #1 check the syrup quality

* Detection of pollutions
NGRSy up * Detection of air bubbles

* Detection of “Super Coarse”
or “Survivors”

Pollutions Bubbles

>

/' T ECA
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HD Video Pan Microscope: Crystobserver®

ol s
Ay 5
'

Step #2 check the seeding stage

8 Covemtne Lol

The microscope detects particles from 4 um and counts the number of ‘
crystals present in the measurement area (5x5 mm) at the seeding phase ; 7°£ £ 4

SOCADE]
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HD Video Pan Microscope: Crystobserver®

Step #3 check the seeding-graining stage |
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Example of “bad” agitation detection:
the shape of the graph “Number of crystals / time” P o

is a good indicator SOCADE/
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HD Video Pan Microscope: Crystobserver®

Step #4 monitor crystals growth

Evolution of the crystals in Real time over a period of 70 minutes :

from 11 minutes after the seeding top up to 81 minutes /| T EFE C A

SOCADE]
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HD Video Pan Microscope: Crystobserver®

Step #5 detection of fines

Another key feature of the software is to compare three strikes or pans

between each other or compare two strikes to a standard one.

The videos of the three strikes or pans can be run simultaneously over the
same time axis, each one being synchronized from their respective seeding /] T EFE C A

point. SOCADE/
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HD Video Pan Microscope: Crystobserver®

Batches Comparisons

Pan SEED - 02/07/2015 04:55:51
27min45
Strike Duralion 284 min Seeding Tme
Displayed Prcture information
Mean Aperture 7801 wm Miremum detected
cv %% Mapsmum Detected

Cryatal Namber

Synchronized images and variables (MA, CV, number of crystals)
can be compared at the same specific times, TO is the seeding time.

02/07/2075 06.06.20

Pcture Tme | D2/07/2015 06:34:05

43
30397
wd

3

Strike Duration 28 mn

Desplayed Picture information

Near fpotum

Frres

Pan SEED - 01/07/2015 23:52:11
26min57

Seeding Time 02/07/2015 005925

Poue Time  0207/2015 012622
978 um Minimus delecled 5285
7445 Madmue Detected 507

855 % Cryaeal Numbder 9%

Strike Durdlion 221 min

Displayed Pacture informatson

Mean Aperture
cv

Frea

Pan SEED - 01/07/2015 18:50:35
29min59

Seeding Tane 0120772005 19.21.26
Pcture Tme | 01/07/2015 19:57:25

8219 wm Minisum detected 4569 L

8206 Maxmum Detected 32146 w

Coyatal Namber 1678

/' T ECA
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7
- HD Video Pan Microscope: Crystobserver® |
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Powerful verification and comparison tools
!

Strike #1

Strike starting time  12/13/2014 06:4%:36

Strike #2

2h 11 min Strike starting time 12/13/2014 04:17:47

Strike #3

2h 24 min Strike starting time 12/13/2014 01:38:41

Moo i l

‘
77 EC A
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HD Video Pan Microscope: Crystobserver®

Alarms management

Before seeding

e Detection of pollution in the syrup

e Detection of “Survivors” (crystals from the previous strike)

e Detection of air bubbles

At the seeding point (first 10 minutes )
e Bad number of seeds detected
e Size of seeds out of range

During the first hour after the seeding
e MA and CV out of range

e Number of fines particles out of range

>
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Crystobserver ® Main advantages

Thanks to the confidence that Pfeifer & Langen Sroda and
Polski Cukier Kluczewo granted us.

Further Microscope References:

* Imperial Sugar, USA

* JANSA, Chili

* Mayaguez, Colombia

* Sunoko, Serbia

* Tongaat Hulett Sugar, South Africa
* Pfeifer & Langen, Germany

* Cristal Union, France

* Siidzucker, Germany

* Mitr Phol, Thailand..... ‘
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