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e Since 2007, CMA CGM fitted its owned vessels with capacity
over 3000 Teus with Octopus on board.

* In 2018 in cooperation with ABB, we introduced the first tool to
predict parametric roll in real time, based on the ratio of the
roll period over the pitch period reflecting the well-known
physical condition required for parametric roll to appear.
Usually, the roll period is compared to the wave encountered
period, since it is assumed that the pitch period is equal to the
encounter period (IMO, 2007a)

e 2020/2023 CMA CGM FLEET CENTER INITIATE a Doctoral Thésis
Probability of occurrence of parametric roll on a
predefined sea state

« A DMAIB investigation on parametric roll event on MAERKS
ESSEN , the Marine report state :

“Detecting risk of parametric resonance rolling based on forecasted
sea conditions can be problematic as forecasts are encumbered by
uncertainty. No matter how automatized and detailed the onboard
tools for monitoring parametric resonance are, they are prone to the
uncertainty of the forecasts which make them unreliable as tools,
unless a broad risk margin is applied. DMAIB encourages
companies and authorities to explore and test options for
predicting resonance effects that are based on real-time conditions
rather than forecasts,”

2018
CMA CGM G.
Washington lost 137
containers in North
Pacific
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https://www.theses.fr/fr/2023HESAE008
https://dmaib.com/reports/2021/maersk-essen-loss-of-cargo-on-16-january-2021

A new Dashboard to recognize in real time parametric roll and prevent it

* Thanks to the work carried out during the thesis,
CMA-CGM and ABB co-operate in the
development and design of a new tool. A new alert
integrated in Octopus with following innovative
characteristics :

-unlike any other existing solution that are based
solely on calculation with forecast data, it is a real-time
measurement tool, ForecastXl
-It informs the crew in real-time of the risk, allowing
them to react quickly to avoid the parametric roll,

-It helps to prevent false alarms.

Moreover,

It helps to avoid weather forecasting errors and the
necessity to input manual observations, as these may
be erroneous or difficult to obtain, and there is no
need to install a new system as it is perfectly
integrated with Octopus already on board.

Realtime measurement¥
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Parametric Roll — context
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Cape Good Hope Incidents— summer 2024

In July and August 2024 , two vessel CMA CGM vessels suffered
container lost near CGH , and in the South East Durban, both
were West bound . The two vessels were diverted close to the
East Coast of South Africa and sheltered before their transit
south CGH due to the bad weather and strong storm forecasted
and resume their voyage according voyage assessment made
with Classic weather FCST & threshold for wind and waves
conditions

On board Tools used to for Parametric roll assesment (IMO
MSC.1/Circ.1228):

FaH CVEMS) (11008,

EMS) 2672
CMEMS) 11.085

9060000, 20240709180000_62y
2014 2015 2016

2017

FORECAST parametric roll @ time and planned position with weather software
onboard on Octopus . There was no Parametric roll forecasted for the both
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Parametric roll assesment with Roll Risk Estimator ( TOP
TIER 2024) with Hindcast Weather (METOC) data and on
board measured roll period @ time and planned position.

* It has been found a big discripancy between Lashing
software on calculated roll period and the measuerd roll
period

* It has been found discrepenncies with Hindcast
(copernicus marine ) versus forecast ( private Cie
provider) with the direction , the period and height of
the waves . Some of these discrencies are due to the
spatial and temporal resolution

e Conclusion:
= for the both cases, it could not been forecasted
= Analyes with Hindcast and Troll period measured
using Tier Roll estimator excell show we faced on
two parametric events.
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Results

Ship fixed wave direction in [degrees] ¥ 0|Effective wave length in [meter] 408

Peak wave period in seconds 16,2 |Rolling period / Encounter period ratio 2,0

Wave encounter period in [seconds] 13,0/ Wave length / Ship length ratio 1,2
Head
seas

330° 25 kn 30°
20kn
300° 15kn 60°
------------ ]E. Within risk area, = = =
parametric roll
5kn
Beam seas ST Beam seas
from PS from SB
240° 120°
Following
seas
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Innovations thanks to the thesis
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DEVELOPMENT | Parametric rolling identification

e ABB and c@m to tackle significant industry challenge together

Parametric rolling identification software
developed as a partnership

AL IR IR '
'l (4 4 i =
CMACGM -—r
Early signs of a Vessel entering Vessel in parametric Containers lost
parametric rolling rolling
Detection of parametric roll by
SR y Ay

monitoring realtime ship motions

Alerting crew for risk when
(small) parametric roll is detected

Active guidance for preventing
extreme parametric roll motion




Replay of a REAL CASE HAPPENED IN OUR FLEET

48 minutes before event, the first short
alarm has would have been raised. With
roll below 4 degrees.

22 minutes before the event, the second
longer alarm would have been raised. With
below 5 degrees.

Accident

9 minutes before the event, the third alarm
would have been raised. With below 5
degrees.

1 minute before the event, the fourth
alarm would have been raised with roll
around 10 degrees.

With this new version of Octopus, the
crew could have seen below screenshot.
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Latest Event end of March 2025
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Event Happenned last Week in North Atlantic

A first short alarm has would have been raised.
With roll below 4 degrees.

The Vessel was fitted two week ago with the lates
version on Board .

Following the Flow Chart delivered with the CMA
CGM TRAINING, the Captain & the Crew applied
the recommandations

With this new version of Octopus, the crew was
able to manage this event without any damage
to the crew, the vessel and Cargo.

What the data on board showed , Parametric roll
is not a frequent event but it is not Rare !

Is critical alarm tiggered?
(buzzer & red light on a
standalone alarm)

yes

COLREG should always be [ Is the
the first thing to consider, navigation
restricted manoeuvrability area clear?

Take immediate actions:
* Alter course to come to 45 degrees of the main wave direction
and refer to the Polar Plot image (on the right hand side)
+ CallMaster

Polar Plot

Critical alarm should no
disappeared
(automatically)

Increase speed > 3.5 Knots Itmeans,
(avoid reducing speed) paramatric roll phenonenon.
This will not be discussed in this
document.

, this is not related to

The target
speed is

Use tactical
course avoiding

reached? red zone in Polat I nediat o
Plot diagram

Dec

e Measurement t

Alter course to the t:‘:::t“smggfs -
initial heading peedis I A tion

reached

Updat

—
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Smart Integrated Parametric Roll Early Warning System
Decision Tool ( SIPREW®)

by Capt Jocelyn RAPP ( nav.jrapp@cma-cgm i 7
& Jaap Jan Stoker ( jaap-j & R N e 777
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