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Business areas Team GmbH

DredgerTec Software
Sand and gravel development
industry

Electrotechnical
and engineering

Hydrographics
and navigation
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Team GmbH

High activity

ABelgium

ACanada

ADenmark Lower activity
AGermany A Austria
AFinland China
AFrance Hungary
Alndia ltaly
ANetherlands Mexico
APoland Portugal
ARussia Romania
ASpain Sweden

ASwitzerland
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DredgerTec 1 Productrangeforthesand and gravel industry Team GmbH

DredgerNaut DredgerControl
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DredgerTec

Park Hill Road,
Torquay Devon
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DredgerTec T DredgerNaut in detail Team GmbH
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Team GmbH

The excavation monitoring system for the gravel- and sand-industry

DredgerNaut
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- - Messlatte || Transp
A Objective ol e

Isttiefe (WL
22,17 m

Solltiefe

A Technique sson

Restdicke
1,46 m

A Precision

A Functionality

Aktualisierun:
0:00:08

|

Uhrzeit Betriebsmeldungen ‘ ‘

13:57.05 799 Pegelstand geandert auf 13,1m 1904 2002 144952
Datum 799 Pegelstand geandert auf 13,1m 19.04 2002 14:48:40
09.04.00 110 Dredgernaut gestartet 19.04 2002 144749
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Objective

Team GmbH

Excavation monitoring systems are used to

A determine the exact position of the excavat|i

A document the progress of the excavation.

Benefits

A Efficient primary extraction

A Selective secondary extraction (reworking)

A Preparation ofaedthar moni ci ground

A Precise creation of grown embankment s

A Prevention of overstepping

A A fast and thorough extraction,
Im A Il ow energy consumption and wear
- SIBELCO
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Standard equipment

Echolot 3

ADGPS-Receiver(s)
AEcho-sounders

The equipment of DredgerNaut systems consists basically of:
AComputer
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Systems engineering Team GmbH

Electrical cabinet I
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Sensors Team GmbH

RMS 0,3m
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Accuray of GPS-Recelvers Team GmbH

DGPS with EGNOS-correction

oy
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DGPS with OmniSTAR-correction

Mean accuracy:

RMS app. 1 meter

an Absoluteaccuracy:
1500 ca. 1 meter

1000

500

Mean accuracy :
RMS app. 5-10 meters Deviation

0.0 01 0.2 03 04
|

Sigmal 68,3%<0,95m
Sigma2 955%< 0,6m
Sigma3 99,7% < 0,3m
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Importance of GPS-accuracy

w " . Measuring fault 5 m >
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22000711
432900.89

Overstepping: 1,7 m >

1, 7m
|
0 0 ¢ 5 |
o [ &

esw | OlOpe ratio: 1:3 2
=2 | Maximum depth: 30 m S
Slope width: 300 m + 45.000 m3
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Presentation modes

3D-presentation I
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Solltiefe.
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Aktualisierun
0:00:08
B ]

et 19042002 144952
Datum 19.04.2002 144840
09.04.00

19042002 144749

Echolot 1

Cross-section presentation I

Arbeltstiefe (WL) ©
18,03 m

Solltisfe
21,02

Abstand
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Aktualisierung 25
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Topographical view I
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Topographical view T incl. anchor-ropes Team GmbH

Colour-legend I
Actual-depths map I
Stopp

Indication of current
depths in real-time
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D

olitiefe

I 14,35 m

Restdicke i 2D

I 1,59 m 5
30 T

Wakuumdruck
Soll- Ist-

Karten Harten

Ist-Sal- | Max-Sall-
Karten Karten

Ist-Karten
12,2003

Leiterwinkel

I 13°/27°
Istvergl.

Differenzwinkel 072003
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Aktualisierun
0:00:19 : :
Differential-map
E E— (difference=actual-depths - target-
depths)
Betriebsmeldungen
228 Datenarchivierung durch Anwender abgebrochen 17.02 2005 15:42:23
15:42:42 375 Datenarchivierung gestartet 17 02,2005 15:42:22
17 .02.05 110 Dredoeraut gestartet 1702 2005 1542 QO_l;I
4 »
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Cross-section presentation T suction dredger Team GmbH

Position and current
value of echo-sounbder

15-minute-Trendline

Arbeitstiefe

8,79 m

Solltiefe

9,61 m

Restdicke

0,82 m

Switch between
perspectives

Abbaupaosition
196642,92
324551,39

Aktualisierung

]

-30 -25 -20 -15 -10 -5 5 10 15 20

2

1 162503 228 Datenarchivierung durch Anwender abgebrochen.

2 16:25:01 375 Datenarchivierung gestartet

16:45:36

A 22932010 3 162500 110 Dredgerhaut gestartet
Target-depth i — - — — E——
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Drilling data and layers/beds

Arbeitstiefe

m 1039 832 638 439 239 039 151 3B 5

NAINARET )
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Solltiefe -

9,61 m Y

Restdicke

[ o0sm|29 (

Abbauposition
196642,92
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Aktualisierung /
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196642,92

A Standortkommentar anzeigen

Team GmbH

Abstand 540 m

Msr 2

Positionsmerker [SIG06/04

Kommentar

8744 Top MAMIT
7944 Top MAMIS
7444 Top MAMZ
7044 Top Glauconiet

Comments for the
position

Layer diagram in cross section

Aktualisierung

| view (colours adjustable)
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analysis of drillings |
-204 |
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1) 16:25.03 228 Datenarchivierung durch Anwender abgebrochen =
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Layers/beds as target profiles Team GmbH

Abenstiete Schichtennummer Farbe Bezeichnung
879 m
—-“-. 2o~ [MAM1S
082m ¥ Schichtgrenze als Solliefe deklarieren:
Kommentar
WAM1S

Avbaupositon :
196642,92
324561,39

,,,,,,,,,, . — Layers/beds can be used as
A target profiles

el 5
AN"‘“‘SI”";‘ 00:23
/= ] Arbeitstiefe
879 m
‘ 7 Solltiefe @
1] 182508 228 » ’W
©ess 2162501 375 Datenfehivierung gestartet w ‘ = Resticke @jgz
23.03.2010 3 m?r,n_nr_-w_nr Dredgef - B e ’W 2D
- v - bezogen auf L |
MAM1S 3D iz
I
Target profile | | |
(administration) ’ e o |
Abbauposition
196642,92 ~
324551,39

Aktualisiert

Working profile

|
|
|
|
|
|
|
|
|
e |
2 -25 -20 -15 -10 -5 0

1] 175308 104 Systembetrieb wiedsr aufgenommen

2 17:53:06 103 Systemstopp durch den Anwender

17:53:47
23.03.2010 30170226 104 Systembetrieb wieder aufgenommen

¢ SIBELCO

Imperial Hotel, UK
Park Hill Road, 19 ;
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Models of contamination

Arbeitstiefe

18,58 m

Solltiefe

30,88 m

Restdicke

12,30 m

bezogen auf
LEEM1

Abbauposition

211755,48
214466,67

Vakuumdruck

0,48 bar

[bey.2) = (211763, 214468, 18,61) Cr=15ppm
T

Team GmbH

Listbox

0:00:20 )

|
|
50 -40 30 20 10 0 10 \ 20 30 10
4

1 062348 799 Pegelstand gedndert auf 42 6m

2 06:23:35 110 DredgerNaut gestartet

/|/ E:&
|(x,y,2) = (211763, 214468, 19,61) Cr = 15 ppm| |
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- |
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~ SIBELCO

_\,_r

Drill

........................................

e

Irﬁperial Hotel, UK
Park Hill Road,

Torquay Devon

20

Torquay




Track-data Team GmbH

-1 1o Tracking the dredgers

1033 833 B39 439 239 039 -161 361 £61 761 961 -1161 -1361 -1551 1751 -1951

)

@ > movements
NN = Ist-Soll ghes "
"I Trackdaten E@@
= Alle Trackdaten
2003 ® 4

+ bestimmte Trackdaten
== W von bis

- |«| 01122008 ||« 31122008 >

Beschriftungen einblenden

o Uit Jeder [ 10 «| Funkt
I~ Uhrzeit
i Anzeigen ‘ Aushlenden ‘ Zurick
Time-interval selectable =
Nl
11 18:09:37 104 Systembetrieb wieder aufgenommen ° )//-i" %
2180926 103 Systemstopp durch den Anwender ﬁ —
18:13:49
23.03.2010 3175625 104 Systembetrieb wieder aufgenommen S
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Operations-protocol incl. Excel-export

Material- and Operational-time

Team GmbH

gesy B)X]
Tag Wiochentag Beginn Ende Pegel o A5 Tiefe Anwender Kommentar
1| Dienstag 0721 21:3 12:09 14:16 a1 196671 324518 ORI AT
2| Mittwioch 0718 21:3 11:39 14:20 5481 196647 324564 T 54 ADNMIN Max. depths
3| Donnerstag 0726 21:39 14:00 29,81 196716 324570 79,86 ADMIM
4| Freitag o718 21:85 : 85,81 196651 324585 Fa-EEDMIN 700
. 630
Working hours o 880
LD - - 12:26 14:19 196725 324571 perator §70
8| Dienstag 0B:11 21:M 10:34 12:91 29,81 196734 3245872 a0, 7 Akt 660
4 Mittwoch 0622 20:40 13:22 14:18 89,78 196742 324598 81, S8l
10| Donnerstag 12:25 2388 B:46 722 89,71 196730 324612 31 B3anmI 7
11| Freitag : e 13:01 14:29 88,71 196710 324611 81,38 ADMIN L
12| Samstag 196710 324606 86,72
13| Sonntag 196710 324605 86,72
14| Montag 0732 21.38 11:47 14:03 196738 324621 80,88 ADMIN
15| Dienstag 0g:14 21:38 11:25 1322 196744 3248145
16| Mittwoch 0718 21:37 1322 14:18 32453 Water-level Iogging
17| Dannerstag 0708 21.36 13:25 14:31 196768 324592 - )
18| Freitag 0652 21.38 13:45 14:43 196760 324887 81,10 ADMIN
18| Samstag
20| Sonntag —
21| Montag 0655 20:42 11:24 13349 84 B4 196757 324638 81,52 ADMIN T e iyt
22| Dienstag 0g:21 2038 12:28 14:16 84 64 81,45 ADMIN R
23| Mittwioch 0618 20:45 10:52 13:30 849,59 196718 81,83 andre —
24| Donnerstag 10:55 11:.47 0:25 0:52 89,61 e
25 Freita Position at noon p R
26| Samstag w50
27| Sonntag N
28| Maontag 0 EESASEEEAESL ; i e
29| Dienstag 2@ % o8 & & OB
30| Mittwoch
31 Donnerstag Water-level documentation | -
Monat : 122009 ™ Fegelstande Zuriick

————
SIBELCO

UK

Imperial Hotel,
Park Hill Road,
Torquay Devon

22

Torquay



Central-stationi deposit evaluation/volume calculations Team GmbH

Arbeitstiefe
8,79 m
Solltiefe

9,54 m

Restdicke

0,75 m

Data-interface to Excel

E3 Microsoft Excel - Flurauswertung W1 |
@Qata\ Bearbeiten Ansicht  Einfigen Format Extras Daten Fenster 7 == ﬂ

Deds Sy & - e -7 € 7
M3 d =
A B C 8]
. |
+ Datur der Auswertung 23.03.2010
lst-Sall ES 5 12] 196.722,65] 324.274,08]
3 Mame des Vorkommens Kiesgrube
o RESI_' Max 7 Flurname Biischung
Abbaupesition matatial B
196642,92 J X Y
Lz K?m.a g K?m? d 0 1 196.766,66 324.313,59
324551,39 (frei) (fred 1 2 196.905,19 324.405,11
I E] 196.962,71 324.444,12
& = [ 4 196.993,72 324.439,62
" 5 197.016,72 324.421,12
I3 H 197.019,22 324.400,61
Aktualisierung @ @ @ = 15 7 196.852,68 324.267,58
e [ ] 196.828,67 324.251,57
0:00:49 = 0| =4 ® ] 196.783,66 324.237,07
I3 10 196.760,16 324.226,57
an 11 196.733,65 324.235,07
-:I /’ Mallstab 1:6000 21 12 196.722,65 324.274.08
22
23 ‘Wasserlinie [NM] 90,00 m
24
Flurstiick S Flumache 24.528 m°
Bezeichnung dss Flursticks Datenstand | akiuel h 2% Seeflache 22,377 m°
‘Boachung j Ablage laden o7
o n 1 LT, 3
11 190844 274 Das Datenarch Koordinaten im Unrzeigarsinn Neu ‘ ~ Wasserlinie © Schichten :: Gesamtvolumen bis Soll-Tiefe 224229 m
d Referenzhohe NAR
N Zeigen Slererons m a0 Restvalurnen 61.545 m°
2 190822 375 Datenarchivien g 1:?3?;;; g;jjgff; 51
12:08:45 5 19701623 23440051 Speichemn WEEBEIID S0/m 32 wassermlumen 172,772 i’
. i 3
23.03.2010 3190819 799 Pegelstand ge 7 166852,68 32426756 LSEdhen B Uberbaggert 10.087}
8 196828 57 324251 57 o
TEE——— | o 19678366 324237 07 14T 4 ¥ b1 Gesamt | 4 |
10 196760,16 324226 57 Zeile eirfigen Uber Soll —
1 196733 85 32423507 ~ auch auberhalb des Sollprefils rechnen Zeichnen - [ AutoFermen ~ [
12 196722 65 324274,08 , | Zeileloschen ‘ Sollhohe auberhalb [ oom Bersit
7 ‘:-‘in, Auswertung Zurtick
.:;‘/:4 -1
454 g 1:1:; - -
e PP

e A ii
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DredgerTec 1 DredgerControl in detail Team GmbH

== Sehwehin: 40 Batrieh =

lnum;«;gm 5 A
i o DredgerNaut DredgerControl
— =’

. =
ktuntsiorung ”—/
| 0:00:09 )

O | N -
Akorel control system |& :::::iiiia Energy-monitoring |-
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Team GmbH

The suction-dredger control-system for the sand and gravel-industy

DredgerControl

A Obijective = e

7
|
A

A Technique

A Funktionality

A Data-analysis

UK

Imperial Hotel,
Park Hill Road, o5

Torquay Devon » - i



Objective Team GmbH

Control-systems are tasked with
AVisualisation functions

AMonitoring- and signalling-functions
ARegulation functions

ARemote-control functions

Alnterfaces for excavation-monitoring-systems
ADokumentation functions

Relief the dredger-operator

Increase the production output

Homogenise the flow of the material-water-mix
Prevent disturbances/accidents

Damage limitation during accidents

Collect data needed to optimise the process
Correlate and decrease energy consumption
Detect wear

Optimise maintenance

Wear reduction

Increase operator motivation by visualising the aggregate output

Aim

Too o J>o T o T T To T T Do

UK

Ir?wperial Hotel,
Park Hill Road, 26 w -
Torquay Devon Torquay



Schematical setup of a suction-dredger

Drives

Sand pump

Jet pump l
Gland pump

Ladder winch

Suction-tube hoist

Sensors |
Vacuum sensor

Back pressure sensor
Gland pressure sensor

Jet pressure sensor
Inclinometer ladder 5

Inclinometer suction-tube

22 SIBELCO
Irr;penal Hotel, UK
Park Hill Road, 27

Torquay Devon - To rquay



Visualisation views Team GmbH

Schritt-Nr.: 40 Betrieb L = _J
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Plant structurei connection between different PLCs Team GmbH

Beckhoff PLC

Siemens PLC

LWL

(Lichtwellenleiter)

Profibus |
(Kupfer)

Cu-LWL-P rofibuskoppler

m AL
(Lichtwellenleiter)

CudlWL-Ethernetkoppler

DredgerNaut DredgerControl

Park Hill Road, .
Torquay Devon Torq uay



Systems engineering Team GmbH

e
2 7-Display

N

PLC control

MW

A EE

Irﬁ-‘perial Hotel,
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Regulation strategies Team GmbH

A Vacuum regulation
A Flow-velocity regulation
A Back pressure monitoring

A Jet regulation

Park Hill Road, Sis
Torquay Devon

Torquay



Vacuum regulation

A The actual regulation is carried
out by lifting and lowering the

suction tube.

A For normal operation the
regulation has to be sensitive.

A But during critical situations the
winch cannot react too fast.

Vakuum

Drehzahl der Hubwinde

Team GmbH

A Shown is the regulation of the hoist motor by
means of a frequency drive.

A During regulation-operation there is almost no
actual movement.

UK

In‘iperial Hotel,
Park Hill Road,
Torquay Devon
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Team GmbH

Vacuum regulation

Handling of disturbances is important for the operation:

A Collapse detection
A Congestion detection

A Limitation of the lifting force

Vacuum in water Vacuum targetvalue Collapse detection Congestiondetection

Imperial Hotel,
Park Hill Road,
Torquay Devon

Torquay



Vacuum adaption Team GmbH

A Vacuum adaption adapts the vacuum target value according to the needs of the
process.

A Vacuum adaption reacts to the working point of aggregates that may become a
bottleneck in the operation.

’ |ﬁ‘ |§‘ |@‘ |‘ |W‘ Schritt-Nr.: 40 Betrieb

Example - ;
If the current consumed by the " un

belt conveyor is higher than the

li
<]

limit of KW the vacuum target : S T
value will be decreased to prevent 5 _Aﬁi—ﬂ
an overload here. As soon as the : A7 H A7
value is back inside the normal ] "

78 m L _AJ _él d
range, the vacuum target value o - ﬂﬁfv

will be increased again.

<l

— SIBELCO
Imperlal Hotel, 3
Park Hill Road,

Torquay Devon » To rquay



Flow-velocity regulation Team GmbH

A Flow-velocity regulation influences the flow inside the pressure pipeline.

o

The rotational speed of the sand pump is adjusted accordingly.

e

A The necessary speed is derived from the combination of material W - B
i

and the plant geometry. J i

A Flow-velocity regulation has a great impact on:
U Energy consumption
U Amount of wear
U Operating reliability (danger of congestion)

@ @ ©

Gl 1200 1/Min Gt

f |

013 _bar SO 19 bar T O EE

500 i [N 6 |

UK

Irvriﬁerial Hotel, -
Park Hill Road, 35 o).
Torquay Devon Torquay




Back pressure monitoring Team GmbH

A The pump diagrams depict the suction- and pressure-side of the pump.

A For both back pressure and vacuum the characteristic water- and material- curves
are shown in graphical form.

A The parameters for the threshold- and monitoring-values are calculated

B -
5.5 4 .
s34 Pressureside
45 3
4 Water-curve
= m Schritt-Nr.: 40 Betrieb 35 -// T—
062 031 1,00 pel 430 [l 600 [ 9
G 7 — 253
0370 E—t = - 21
R/ v;{;z (524 | e 153
* 02 fg 321] * | 367 E‘_j _J 14
ek ™ |
a5 1 °% e “: [ 244] 1]
o Eﬁ - ELE LT CT) =, » 530 535 540 545 550 555 S50 565 570 575 530 535 500 505 600 605 510 615 620 625
7 |« o 511 1/Min BV
» : ' s .
* [” » = E
T et XA - BV ERE
o al: “ay
7] | q | - - @ NEE
— : S Water-curve
v | 7 St mm;; 3 50 __m| & IEE
5 Vv
't 08 T ,‘ 3 t( s 775 s -0.4 —\_‘\._H\
095 ' v ?
B8 B e e i R S 053
© s | 58 0 10:20:08 FEE 2 05
( 0,7
’@ -D'S 3 - -
.3 Suction side
-1
530 535 540 546 550 555 560 565 570 575 550 585 500 505 600 605 610 615 620 625

- SIBELCO
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Wear detection Team GmbH

fi
553 Pressureside
5 ]
45 3
4 3
354
33

153 — The actual pressure point of the 2

=

15 ] pressure side is beneath the water
13 curve.

0.5 3

o
530 535 540 545 550 555 560 565 570 575 520 525 500 505 GO0 G058 G10 615 G20 625 Ge n eral Wear
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Wear detection Team GmbH
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Jet regulation
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If the vacuum target value is reached during - 0 11 B
extraction, the rotational speed of the jet pump can be 100 bar
decreased. Are there dificulties to achiev the vacuum

target value, the jet pump is switched on again or the | '@ ©

speed increased, respectively.
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Example 1: a plant project Team GmbH
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Overview Team GmbH

A Number of main aggregates: 31 A Electrical equipment installed in
three 206 Sea Cont a

A Installed elctrical power: app. 1 MW

A Automation and visualisation based

A Climate conditions: +/- 50AC .
on Siemens technology




Electrical planning, dimensioning and drawings Team GmbH

E—‘r - =~ [
T ===
— || | = = [B= i
T | - Si=H | | | |
i l T ==
e e (@a —1— = |

planning and construction of planning and construction of
the mounting plates the containers

44



Visualisation based on Siemens WinCC

Team GmbH
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Special functions:

A Automated cleaning and discharching of the whole system over night

A Monitoring of no-load and overload running of the conveyor belts
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3 containers housing the electrical equipment Team GmbH
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