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Voith Schneider Propulsion for DP Vessels
Efficient and Safe DP through Enhanced CMS Analyses
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Voith Schneider Propeller

Three features in one unit
1. propulsion system with pitch control
7. rudder system

3. active roll stabilization system

Voith - Condition Monitoring Systems | DP Conference Houston | 2019-10-15 | protection class O



VSP working principle VOITH
Propulsion and steering combined in one unit

Voith - Condition Monitoring Systems | DP Conference Houston | 2019-10-15 | protection class 0



IVSP2.1 based on real physics: VOITH

Hydrodynamic forces, Inertia forces and VSP forces

[ ivsp20 ol |

o 6.9 kn 0.0 °/min @ 1.7« 1100 % 100 0 100 * 100

TEERING WHEEL SPEED RATE OF TIME FACTOR

Voith - Condition Monitoring Systems | DP Conference Houston | 2019-10-15 | protection class O






Content VOITH

Voith Schneider Propulsion i Physic and Technology
DP with VSP - Influence of Response Time

Full Scale Observations - short view

Voith CMS System

Data Analyses

2

Ongoing R&D Projects

Voith - Condition Monitoring Systems | DP Conference Houston | 2019-10-15 | protection class O



Vessel configuration

Service Operation Vessel

(1)dsA

{E)dsn

Length 80m
Breadth 18m
Draught 6m
Displacement 6500t

Propulsion aft:

2 VSP28/234 (2 x1500 kW)

or

2 Azimuth Thruster CPP D=2.4m, Azimuth speed 3rpm (2 x1500 kW)

Propulsion bow:

2 tunnel thruster D=2.2m 1200kW and
1 Azimuth Thruster CPP D=1.6m 850kW

(1)zy

iy
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General Characteristics

Comparison of thrust controls

VSP Z-Drives

according to rectangular according to polar
coordinates (a, T)

coordinates (X, Y
(X,Y) X X

X = longitudinal ship axis
Y = transversal ship axis

Steering through 0-position Steering with undesired side thrust
without undesired side thrust, Steering time for 180° ~ 15 s!

from O to max. pitch in ~ 3 s!

VOITH
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Dynamic DP simulation VOITH

heading limit h=2.5° 4

PR SN environmental forces

\
\

A= -

position limit R=1m
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wind envelope for azimuth and VSP
dynamic analysis done by DNV-GL (Marine Cybernetics )
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Foot print based on dynamic DP runs KT

18m/s wind, stern on

AZIMUTH
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VOITH

Comparative model tests with headbox
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Fuel consumption during transit

model tests have been carried out at HSVA equipping the same hull with a ducted azimuth thruster
and alternatively with Voith-Schneider-Propellers
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Business Case Considerations
Fuel consumption over one year

operating mode hours/year Azimuth Azimuth Azimuth VSP VSP VSP
req. power fuel cons. fuel cons. reg. power fuel cons. fuel cons.
[kW] [t] [$] [kW] [t] [$]
heavy DP 600 from DynCAP 204.3 163 424 | from DynCAP 195.5 156 384
light DP 2700 from DynCAP 307.9 246 312 | from DynCAP 254.3 203472
transit windpark (10kn) 3900 903.4 775.1 620 094 707.1 606.7 485 353
transit port (13kn) 720 2373.1 375.9 300 719 2002.2 317.1 253719
Total 1663.2 | 1330549 1373.6 1 098 928

A fuel savings per year: 231 621US$

A more working days per year: about 30
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Statistical analysis of vessel movements VOITH

movement of vessel ever approached Brent fields in the period of Oct. 2014 1 Oct. 2016
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VSP vessels servicing the Brent fields VOITH
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Voith Roll Stabilisation (VRS) VOITH

M ,ave - EXCiting wave moment
f 1284
F=N
VSP Thrust

~__

M ysp - Stabilizing Moment by the VSP
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VOITH

Voith Roll Stabilisatiol

H, = 4.0m

vessel speed = 9kn
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VSP vessels servicing the Brent fields
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PSV «Edda Frende»

Brent fields i North Sea
06.09.2015 Deck load operations
VRS on

H, 3,2m i H, . 5-6m 1 Wind 30 kn
Weather direction 90° - 135°




VOITH

Additional vessel servicing the Brent platforms
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Distribution of sign. wave height
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data source:

< ECMWF

© European Centre for Medium-Range Weather Forecasts
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Time in DP at platform for different wave heights VOITH
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History VOITH
The development of the Voith CMS

We started with the first prototype installation in
January 2013.

‘ Vibration sensor

Oil Condition unit (incl. particle
' counter + water saturation
sensor)

Air Humidity / Air Temperature
Sensor

Propeller pitch sensors

O Propeller RPM sensor

’\

N . > GPS signal via GPS sensor
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Example of installed systems

VSP

VSP CRT |

VSP CRT Il VSP Tasik

VSP Norderney VSP Geestemiinde

VIT Wagenborg

VLJ Treardurbay

VLJ Leven 90
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Voith CMS System 2019

Block Diagram & System Overview

Interfaces Sensors
| [
¥
Hardware ,
Ship onboard
---------------- data transmission
Onshore ¥
Data Server
v
Analysis / Reporting
® ®

Visualization

WAN/LTE
Router
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CMS cabinet

Air Humidity sensor VSP1/2
Oil Humidity sensor VSP1/2

Vibration Sensor VSP1/2

VOITH

o amme

Alarm system interface for
CMS warning & alarm

NMEA 0183 interface

VSP control system
interface
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Voith CMS System 2019 VOITH
Visualisation - overview

Overview
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Voith CMS System 2019 VOITH
Visualisation - trends

Trend 1 Day Trend 6 Hours

Trend 7 Days
live!
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Voith CMS System 2019

standard analyses and report 1 statistical data

State of Vsp

VSP1

For details see section |Alarms|

Alarms:
alarm time [min) percent of recorded time
VSP1_CMS_Alarm 0 0
WVSP2 _CMS_Alarm 0 0
VSP1_CMS_Warning 0 0
VSP2 CMS_ Warning 0 0
VEP1_ Lube 0il Filterl Alarm 0 0
VEP2 Lube 0il Filter]l Alarm 0 0
VSP1_ Lube 0il Filter? Alarm 0 0
VSP2_ Lube 0il Filter? Alarm 0 0
VSP1_ Lube il Level Alarm ] 0
VEP2 Lube il Level Alarm 0 0
VSP1 Con il Level Alarm 0 0
VSP2 Con_ il Level Alarm 0 0
VSP1_Elev il Level Alarm 0 0
VSP2 Elev il Level Alarm 0 0

Sailing Track Data and Ship Operation

GPS Data Travelled Distance Per Day
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Table fi: Operating Hours

month total

VSP Hours Hours
VSP1 101 1837
VSP2 190.6 15634

VOITH
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Voith CMS System 2019

standard analyses and report I performance data

Used RPM Range VSP 142
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Voith CMS System 2019 VOITH
standard analyses and report 1 trip analyses
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Model-scale DP experiments: DP trials at Voith circulation tank
e s VOITH







Model-scale DP experiments VOITH
DP trials at Voith circulation tank
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Model-scale DP experiments VOITH
DP trials at Voith circulation tank

Box test (x10 faster)

S 0l ciee 8
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DP Tests at MARIN
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DP Tests at MARIN
VOITH
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