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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2

 = 3.8 m/s

Measurement 
signals

TKI-SOP

PIVSOP011

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2
x

y
1 2 3

0.1 m/s 0.2 m/s 0.0 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.10 m/s EMS1, uy = -0.01 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.19 m/s EMS2, uy = 0.01 m/s

0 10 20 30 40 50 60 70
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.01 m/s EMS3, uy = 0.00 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  0.5 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2

 = 3.8 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 2.0 m, UKC =  2.4 m, U
BT2

 = 2.7 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 2.0 m, UKC =  2.4 m, U
BT2

 = 3.8 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 2.0 m, UKC =  2.4 m, U
BT2

 = 4.9 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 3.5 m, UKC =  2.4 m, U
BT2

 = 2.8 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 3.5 m, UKC =  2.4 m, U
BT2

 = 3.7 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 3.5 m, UKC =  2.4 m, U
BT2

 = 4.6 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -2.0 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -2.0 m, UKC =  2.5 m, U
BT2

 = 3.7 m/s

Measurement 
signals

TKI-SOP

PIVSOP079

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y y
1 2 3

1.0 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.99 m/s EMS1, uy = -0.32 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.02 m/s EMS2, uy = -0.02 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.04 m/s EMS3, uy = 0.00 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -2.0 m, UKC =  2.5 m, U
BT2

 = 4.7 m/s

Measurement 
signals

TKI-SOP

PIVSOP082

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y y
1 2 3

1.4 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 1.29 m/s EMS1, uy = -0.45 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.03 m/s EMS2, uy = -0.02 m/s

0 20 40 60 80 100 120
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.06 m/s EMS3, uy = -0.00 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -4.0 m, UKC =  2.5 m, U
BT2

 = 2.5 m/s

Measurement 
signals

TKI-SOP

PIVSOP085

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y y
1 2 3

0.6 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.52 m/s EMS1, uy = -0.39 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = 0.16 m/s EMS2, uy = -0.06 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = 0.01 m/s EMS3, uy = 0.01 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -4.0 m, UKC =  2.5 m, U
BT2

 = 3.6 m/s

Measurement 
signals

TKI-SOP

PIVSOP087

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y y
1 2 3

1.0 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.81 m/s EMS1, uy = -0.60 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = 0.30 m/s EMS2, uy = -0.09 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = 0.03 m/s EMS3, uy = 0.00 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -4.0 m, UKC =  2.5 m, U
BT2

 = 2.6 m/s

Measurement 
signals

TKI-SOP

PIVSOP091

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y y
1 2 3

0.7 m/s 0.2 m/s 0.0 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.55 m/s EMS1, uy = -0.41 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = 0.20 m/s EMS2, uy = -0.05 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = 0.01 m/s EMS3, uy = 0.02 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -4.0 m, UKC =  2.5 m, U
BT2

 = 4.7 m/s

Measurement 
signals

TKI-SOP

PIVSOP093

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y y
1 2 3

1.4 m/s 0.5 m/s 0.0 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 1.11 m/s EMS1, uy = -0.78 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = 0.46 m/s EMS2, uy = -0.09 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = 0.04 m/s EMS3, uy = 0.02 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -2.0 m, UKC =  2.4 m, U
BT2

 = 4.8 m/s

Measurement 
signals

TKI-SOP

PIVSOP096

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y y
1 2 3

1.4 m/s 0.5 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

EMS1, ux = 1.29 m/s EMS1, uy = -0.42 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = 0.48 m/s EMS2, uy = -0.26 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.01 m/s EMS3, uy = 0.01 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 2.0 m, UKC =  2.4 m, U
BT2

 = 4.7 m/s

Measurement 
signals

TKI-SOP

PIVSOP099

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y

y

1 2 3

0.9 m/s 0.4 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.83 m/s EMS1, uy = 0.20 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.05 m/s EMS2, uy = -0.37 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.03 m/s EMS3, uy = -0.15 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 3.5 m, UKC =  2.4 m, U
BT2

 = 4.7 m/s

Measurement 
signals

TKI-SOP

PIVSOP102

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y

y

1 2 3

0.7 m/s 0.3 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.61 m/s EMS1, uy = 0.34 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.08 m/s EMS2, uy = -0.26 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.04 m/s EMS3, uy = 0.88 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2

 = 2.6 m/s

Measurement 
signals

TKI-SOP

PIVSOP105

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2
x

y
1 2 3

0.6 m/s 0.4 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.57 m/s EMS1, uy = -0.00 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = 0.21 m/s EMS2, uy = -0.36 m/s

0 10 20 30 40 50 60 70 80 90 100
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = 0.00 m/s EMS3, uy = 0.40 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2

 = 4.8 m/s

Measurement 
signals

TKI-SOP

PIVSOP107

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2
x

y
1 2 3

1.2 m/s 0.7 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 1.18 m/s EMS1, uy = 0.03 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = 0.34 m/s EMS2, uy = -0.66 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = 0.01 m/s EMS3, uy = -1.35 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2

 = 2.8 m/s

Measurement 
signals

TKI-SOP

PIVSOP110

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2
x

y
1 2 3

0.6 m/s 0.0 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.60 m/s EMS1, uy = 0.11 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.04 m/s EMS2, uy = -0.01 m/s

0 10 20 30 40 50 60 70 80 90 100
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.05 m/s EMS3, uy = 0.00 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.4 m, U
BT2

 = 5.0 m/s

Measurement 
signals

TKI-SOP

PIVSOP112

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2
x

y
1 2 3

1.2 m/s 0.1 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 1.18 m/s EMS1, uy = 0.19 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.07 m/s EMS2, uy = -0.01 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.11 m/s EMS3, uy = -0.00 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -2.0 m, UKC =  2.4 m, U
BT2

 = 2.8 m/s

Measurement 
signals

TKI-SOP

PIVSOP115

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y y
1 2 3

0.6 m/s 0.0 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.63 m/s EMS1, uy = -0.14 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.03 m/s EMS2, uy = 0.00 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = -0.05 m/s EMS3, uy = 0.85 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Active thruster: BT2
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Velocities measured with EMS, x and y components 
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  2.5 m, U
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Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT2
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Active thruster: BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT1

x y = 3.5 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1

x y = 0.0 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1

x y = -2.0 m, UKC =  2.5 m, U
BT1
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 0.0 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  2.5 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 3.5 m, UKC =  2.5 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 3.5 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 0.0 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  2.5 m, U
BT2

 = 4.5 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = -2.0 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = -2.0 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  1.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  0.4 m, U
BT2

 = 2.4 m/s

Measurement 
signals

TKI-SOP

PIVSOP267

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2

x

y

y

1 23

0.4 m/s 0.2 m/s1.3 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.36 m/s EMS1, uy = -0.02 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = -0.14 m/s EMS2, uy = 0.13 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = 1.25 m/s EMS3, uy = -0.48 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  0.4 m, U
BT2

 = 4.1 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  0.4 m, U
BT2

 = 4.4 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  0.4 m, U
BT2
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Velocities measured with EMS, x and y components 
Active thruster: BT1&BT2

x y = 2.0 m, UKC =  2.5 m, U
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = 0.0 m, UKC =  0.4 m, U
BT2

 = 4.6 m/s

Measurement 
signals

TKI-SOP

PIVSOP291

11206641 Fig. ADeltares

x

z

x

UKC

centerline BT2
x

y
1 23

0.6 m/s 0.7 m/s3.5 m/s

Dp
EMS

-5

0

5

V
el

oc
ity

 (
m

/s
)

M
ot

or
 o

n

P
IV

 s
ta

rt

P
IV

 e
nd

EMS1, ux = 0.41 m/s EMS1, uy = -0.50 m/s

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS2, ux = 0.69 m/s EMS2, uy = -0.05 m/s

0 10 20 30 40 50 60 70 80 90
Time from start measurement (min)

-5

0

5

V
el

oc
ity

 (
m

/s
)

EMS3, ux = 3.48 m/s EMS3, uy = 0.51 m/s



Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -2.0 m, UKC =  0.4 m, U
BT2

 = 4.6 m/s
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Velocities measured with EMS, x and y components 
Active thruster: BT2

x y = -4.0 m, UKC =  0.4 m, U
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