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* To provide industry with innovative design solutions
* To carry out advanced research for the benefit of the
maritime sector as a whole
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LOCATION FACTS AND ElGURES |
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* One of the leading research institutes
* Located in the Netherlands and USA
* Joint Venture in China (SSSRI-MARIN Co. Ltd.)
* Agent in Brazil (Oceanica)

* 350 employees e
m &5551?/

* Model tests since 1932

* Over 7300 propellers
* Over 9400 models

........
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WORKING PRACTICE: ,I,ENSQ LEG

30 metre deep pit

Reliable wave motions, air-gap and deck impact loads
Special set-up for VIM tests

Full Scale

Simulation Model testing Full Scale

7 MARIN



FACILITIES
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* Offshore Basin

* Seakeeping and Manoeuvring Basin
* Depressurised Wave Basin

* Deep Water Towing Tank

* Shallow Water Basin

* Concept Basin (MARIN Academy)

* Cavitation Tunnel

* Full Mission Simulators

* Tug Stations

* Vessel Traffic Simulator

* Full Scale Monitoring Systems

- Numerical Tools & Calculation Cluster|
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- There were many accidents with open lifeboats
- In the late 19th century the idea of enclosed lifeboats came up

- The most notorious was Ole Brude’s «Uraed» (1904) , which
sailed across the Atlantic to the world exhibition in St. Louis. He
arrived 4 months too late...

Length: 5.5 m

Width: 2.4m

Draft: 2.4m

Maximum capacity: ~40 people
Number of boats produced: 22

Reisen var en suksess, men
verden var ikke klar for Ole
Brude sin geniale oppfinnelse

MARIN
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EREE FALI-. LIFE BO ATS,‘,.\ =
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- Free fall lifeboats started with Verhoef, 1962 (aluminium boats)
- Harding (USH), 1977 (composite)

- At present: on many platforms and ships

- “Skid” and “drop” versions are available.

- Present day designs will drop from higher and higher... the
world record is now 66.8m

www.verhoef.eu www verhoef eu
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Norsafe (NO)

HARDING
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VESLEFRIKK i
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In June 2005 a lifeboat test was carried out at the «Veslefrikk»
field in Norway, without people onboard

- The entrance door was flung open
- The canopy was compressed elastically
People sitting in the rear seats would have been killed

This started a significant engineering and research activity for
increasing safety of FFLBs

Since 2010 MARIN has been working with the Norwegian Oil
and Gas Association and Statoil to develop a methodology for
assessing the sail-away capabilities of free fall lifeboats

MARIN
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Top requirement:
“A SAFE EXIT IN ALL CIRCUMSTANCES”
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Personnel shall be able to evacuate safe under all weather
conditions

Helicopter evacuation is preferred

However, helicopter use is not possible...
above certain wind conditions (> 20 m/s wind velocity)
above certain platform motions (heave, pitch & roll)

In these cases free fall lifeboats are used

MARIN
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Top requirement:

“A SAFE EXIT IN ALL CIRCUMSTANCES”

For free fall lifeboats, the main focus for “safe” is:
1. Structural integrity to be maintained
2. Acceptable g forces for people

< 3. Safe drop and safe sail-away >

Company: MARIN
Speaker: Ingo Drummen
Position: Senior Project Manager

Company website: ~ www.marin.nl

: MARIN
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No collision with the platform
Being at a safe distance after T seconds (for

example 60 seconds)
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Xg: Maximum backdrift distance
from the drop location during T
seconds

Xg : minimum required distance
from the drop location after T
seconds

MARIN
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HOW TO DEMONSTRATE "SAEE DROP AND- SA'ILRWAY”
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For every lifeboat on the platform, a polar diagram indicating
safe drop and sailaway against wave direction and wave height

EXAMPLE POLAR DIAGRAM PER LIFEBOAT

\l/BEAM WAVES

N

EXAMPLE TYPICAL PLATFORM Bow QUARTERING

STERN QUARTERING WAVES

WAVES

N
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W HEAD WAVES
E <
STERmVEs E
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STEPS IN METHODOLGﬁ\L

- Step 1: Estimate xgand - Step 2: Map this on - Step 3: Multiply to
Xg based on limited wave scatter diagram obtain xz and x; per
number of simulations wave height
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STEPS IN METHODOLQ,GY«-

- Step 4: Plot this in - Step 5: Defined - Step 6: Perform
polar to get required large number of
estimated limiting refinement step simulations in the
wave height selected wave
POLAR DIAGRAM PER LIFEBOAT heights

Travelled distance after 60 seconds
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Step 7: Plot this in
polar to get real
limiting wave
height

POLAR DIAGRAM PER LIFEBOAT




Typically, about 500,000+ realisations are needed for one
lifeboat and one location

Not practical in model tests
Not practical in CFD
Not practical on full scale tests
The wave heights to be studied are huge

- Too large for model tests (typical model size 1m, needs
waves of 1.5 meter)

Not practical for full scale tests

Fast time simulations tools (which are schematic) could be a
solution

. MARIN
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Software that predicts trajectories, motions and manoeuvres
will be needed

Software requirements
- Able to cope with extreme weather (Hs 15meter)
- Able to calculate approximately real time
Fully non-linear, hence time domain
Wind, (oblique) waves, propeller and (steerable) nozzle
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POSSIBLE APPROACHES..
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Approach 1

. Simulations for a drop
simulation for a sailaway

Approach 2

- Get a statistical prediction for
the point of surfacing

Approach 3

-_Simulate everythingin 1 go
Preferred approach= DROPSIM

. MARIN
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DROPSIM simulates a drop of a lifeboat ol ey i
(in calm water and sea states)

DROPSIM is a 6-degrees of freedom
time-domain simulation program

DROPSIM is tailor-made for free fall lifeboats
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WaveHeight & z [m]
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The advantages about DROPSIM

It calculates very fast
It is affordable to perform large numbers of simulations for many conditions

The disadvantages about DROPSIM are:

It is a crude schematisation of physics, based on first principles (which may be seen as
an advantage too)

Consequently: it will not capture all detailed physics
Consequently: the accuracy in absolute sense is expected to be limited

MARIN
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~ BASIC APPROAC BT

Strip theory

. MARIN
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WHAT |s IN DROPS1M,,- i

- Forces which are acting on the body: Zos

- QGravity forces /ZFZXS

- Buoyancy forces <

75z
=~ \LX
E\

- Impact forces <

- Resistance

- Cross flow drag > Zogse = | Cou 5P (W|-b, -dx
X=App

- Propeller & nozzle forces

- Wind forces ¢ o

Waves radiate

outwards
R

- Push force

A\

- Damping

. MARIN
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- DROPSIM SIMUEATIONS.
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DROPSIM SIMULATIONS - -
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DROPSIM SIMULATIONS o
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WHICH MATERIAL DQ,WE*WANT?'-M_;; >l

Direct feed in the simulation modeI

— _ For validation of the simulation model
Captive
manoeuvring

tests (CMT) Math
manoeuvring

Free running model
manoeuvring
tests (FRM)

Simulation model for

Powering tests manoeuvring in
waves

Captive

— | seakeeping tests |nt§9;;tlzsv g;op
CST

( ) simulations

SCALE +/- |:12 Free running

seakeeping tests
(FRS)

| _1_ | Integrated drop Simulation model for

4 and sail away B drops

— tests

. MARIN




Captive
manoeuvring
tests (CMT)



../../25987 - Free fall prototype/testing/captive tests/SMB25987_209_r003_vc1_22-10-12_10-46-13_dv.wmv
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../../25987 - Free fall prototype/testing/captive tests/SMB25987_209_r003_vc1_22-10-12_10-46-13_dv.wmv
../testing/captive tests/SMB25987_403_r010_vc1_30-10-12_07-05-26_dv.wmv

Captive
seakeeping tests
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../testing/captive tests/SMB25987.113_219_r007_vc1_25-10-12_18-57-29_dv (1).wmv
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../../testing/captive tests/SMB25987.113_219_r007_vc1_25-10-12_18-57-29_dv (1).wmv
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Drop and saitfaway testsin wind'and waves
with completely free running model ofifreefalllifelboat

Integrated drop
and sail away
tests



../testing/captive tests/SMB25987_203_r001_vc1_19-10-12_14-17-25_dv.wmv
../../testing/captive tests/SMB25987.113_219_r007_vc1_25-10-12_18-57-29_dv (1).wmv
S13_V07_80004_OTC_15_Off_Norsafe_Droptest.wmv

Self-propelled wireless model
Motions measurements

Synchronized measurements (pressures, accelerations) on
board

Typical model size 1m, weight 7-15 kg




Waves: 24 wave flaps (wave heights up to 10m at scale 13)
Wind: 10 wind fans (up to 40m/s at scale 13)
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Integrated drop
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tests
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SOME RESULTS
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- Drops with and without the

propeller engaged Average “NoDPE” position
- There is ‘spreading’ in the Average “DPE’ pos
results e
- With or without propeller i
engaged makes a difference 3 1
2 ol o

8 u 24 2% 28 0
Northing [m)
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The ‘hitpoint” in the
waves makes a huge
difference

Bow quartering ‘less
severe’ then head
waves

Wave steepness is of
major importance

Hitpoint 1

Hitpoint 2

Hitpoint 4
Hitpoint 3

Drops Hitpoint 1|Hitpoint 2|Hitpoint 3|Hitpoint 4
without Short wave |Head waves 22 35 26 17
propeller period Bow Q waves 33 34 22 29
engaged Long wave |Head waves 37 36 27 19
period Bow Q waves 37 36 29 27
Drops with Hitpoint 1|{Hitpoint 2|Hitpoint 3|Hitpoint 4
Short wave |Head waves 28 40 33 22

propeller .
angaged period Bow Q waves 40 42 31 26
Long wave [Head waves 39 37 30 35
period Bow Q waves 41 40 36 33

MARIN
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Captive
manoeuvring

tests (CMT) Math _
manoeuvring

Free running model
manoeuvring
tests (FRM)

Simulation model for

Powering tests manoeuvring in
waves

Captive

seakeeping tests Integrated drop
(CST) & salla\_/vay
simulations

Free running
seakeeping tests

(FRS)
Integrated drop j Simulation model for
and sail away drops

tests
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: -:’f\ﬂv’, ;::,

- _EREEIRUNNING SEAKEEEJ-NG IESIs—w""‘* ,,

-~

Free running
seakeeping tests
(FRS)



../testing/captive tests/SMB25987_203_r001_vc1_19-10-12_14-17-25_dv.wmv
../../testing/captive tests/SMB25987.113_219_r007_vc1_25-10-12_18-57-29_dv (1).wmv

o
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Goals

50

Document the mean headway of the lifeboat in steep
waves
Collect data for validation of numerical models for

predicting the mean headway in a broader range of
conditions than encountered during the trials
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Tests in waves of about 5m
Wave buoy

DGPS

Motion sensor
Anemometer

Power & RPM sensor
Rudder angle sensor
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TEST PROGRAM
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- Speed tests at different RPMs and wave

directions

- Free drifting tests in different wave

directions

- Acceleration turn tests, start with ship
dead in the water and then power up
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x [m]
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y [m]

x [m]
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Integrated drop
and sail away
tests
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FREE RUNNING SEAKE,EPLNG TESTS -
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Goals

- Document the life boat performance during the drop and
subsequent sailing phase in calm

- Collect data for validation of analytical work and model
scale testing
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Norsafe_GES52_FreeFall_Lifeboat_66,8m_(220ft)_new_world_record_03.09.2013.mp4
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