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3 Synopsis

On July 1%t 2017, around 8:00 hours?! in the morning the sy CAPELLA, participating in a sail
regatta, the Lightvessel Race, on easterly courses, sheered several times, before capsizing at
08:14 hours in the vicinity of the Noord Oost Akkaert buoy off the Belgian coast in approximate
position 51°27'24 N and 003°00'88 E.

Another contender in the race was sailing very close to the sy CAPELLA at the time of the
accident but none of the crewmembers on board the said contender had noted and or reported
anything.

The sy CAPELLA did not emit any distress signals at the time of capsizing nor at any other

moment thereafter.

The sy CAPELLA did not sink, but remained afloat in upside down position. Three
crewmembers of the sy CAPELLA remained with the yacht. Two were able to clamber on top

of the overturned hull, one crewmember held on to the forward pulpit.

Figure 1 - Approximate position of the capsizing of the sy CAPELLA

off the Belgian Coast at 08:14 It on July 1st 2017

1 All times in this report are in local time, 24 hours format, i.e. UTC +2, unless otherwise stated
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The same day as the incident, July 1% 2017, the Belgian maritime and coastal rescue services

were mustered for a drill/demonstration and were all standing bye from early morning.

All participants in the drill, and all participating rescue craft, were equipped with video cameras
since a television station intended to dedicate a television programme to the working of the

coastal and maritime rescue services in Belgium.

For the purpose of participating in a sailing regatta, off the coast of Belgium and The
Netherlands, the crew of the sy CAPELLA consisted of 6 persons, of which one was the

owner/builder of the yacht.

Only several hours after the capsizing of the sy CAPELLA, at 14:38, a piloted tanker vessel
passing by, signalled VTS by VHF radiotelephone, that, what appeared to be, an overturned
sailing yacht with persons on top of the hull, was seen in vicinity of NE Akkaert buoy and that
a dredger appeared to be close to that position. The pilot on board the tanker vessel suggested

that the dredger would rush to the scene since it was closest at that time.

Moments later, the organizers of the sailing regatta called the head of the MRCC by cell phone
informing that one participant in the Lightvessel Race was unaccounted for. The head of MRCC

replied to the organizers of the sailing regatta that they should contact the MRCC directly.

The dredger responded positively to the suggestion of the piloted tanker and after having
located the overturned sailing yacht, the dredger rushed to the overturned sailing yacht, to find

three persons that were clinging on to the overturned yacht.

A traffic controller from the VTS subsequently informed the MRCC that a dredger had located
an overturned sailing yacht with three persons on top of it. The dredger would try to take the

three persons on board.

Thereupon, the MRCC mustered the R6 ORKA, a SAR craft, the WIELINGEN, a small water
area twin hull pilot tender, the ZEEHOND, a multipurpose tug boat, all three government
operated vessels and further, the BRANDARIS a rescue craft operated by a private partner
and the VBZR STERKE DRIES a rescue craft operated by a non-profit life boat organisation.
The BRANDARIS, engaged in a salvage operation of a RHIB near the marina of Nieuwpoort
cancelled that mission and headed for the capsized sailing yacht with an ETA of one hour later.

The salvage operation of the RHIB would be continued by a government launch thereafter.
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Further, a rescue helicopter from the Belgian Air Component, standing bye? at Koksyde
Aerodrome, with coordinates 51°05’,25N and 002°39’,10E, was scrambled by the MRCC and
hurried to the scene®. The helicopter flight crew calculated that it was 12 minutes flight time

away from the capsized sy CAPELLA at take-off.

Soon after take-off the flight crew of rescue helicopter was initially informed by the MRCC that
2 crewmembers had survived and were sitting on the overturned hull but soon thereafter, the
information was corrected and the flight crew were informed that three survivors were located
on the overturned hull. Confusion arose at first about how many crewmembers were on board

the sailing yacht during the race.

At 14:47 the organizers of the sailing regatta informed the MRCC by telephone that the sy
CAPELLA was unaccounted for, with 3 to 5 persons on board. The organizers had reportedly
contacted all Belgian marinas located at the coast and some Dutch marinas in the Scheldt
estuary, but no trace of the sy CAPELLA was found. The sy CAPELLA, as all other participants
in the Lightvessel race were asked to report by telephone at 09:00 hours that morning but no

call had been received from sy CAPELLA at that foreseen time.

The dredger informed the VTS on the appropriate VHF radiotelephone working channel of its
findings and was subsequently asked by VTS to report the findings to the MRCC by VHF

radiotelephone on channel 67.

Some doubt arose about the exact number of survivors at 14:54 between the MRCC and the

crew of a rescue craft and the crew of the helicopter.

At 14:57 hours, the capsized sailing yacht and the missing sailing yacht were linked one to the
other. The capsized sailing yacht corresponded with the particulars of the sy CAPELLA. The
survivors that had been taken on board the dredger, now confirmed the aforementioned and
stated that there were 3 crewmembers in total, soon thereafter to be corrected into 6
crewmembers, so three remained missing. Two were separated from the sailing yacht
immediately after capsizing, one held on for a little while but gave up soon thereafter. The

survivors esteemed that the sailing yacht had capsized some three hours earlier.

2 West Land Seaking MK48 rescue helicopters are kept on stand bye by the Belgian Air Component
with 3.000 Ibs of fuel, giving them several hours of autonomy. During the daytime the Rescue Helicopter
can be airborne within 15 minutes.

3 The Belgian Air Component assures the airborne search and rescue tasks for the Belgian sector of
the North Sea. Where usually the Westland Sea King MK48 helicopters’ call sign start with NEMO XX
and the call sign for the NH90 Tactical Transport Helicopters start with TRITON XX, in case of a search
and rescue task the call signs of both types of helicopters are changed to RESCUE XX granting the
rescue helicopters aeronautical privileges as to flight paths and priority.
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At 15:03, VTS asked all ships in the vicinity of the capsized sy CAPELLA by VHF radio
telephone to keep a sharp lookout. At the same time the MRCC called for a second rescue
helicopter from Koksyde air base. A second rescue helicopter was however not available at
that time and therefore the MRCC asked for assistance from the Netherlands. The rescue
services in the Netherlands offered to dispatch a coastguard airplane that was patrolling the

Wadden isles at that time and a rescue helicopter that was stationed at the Maas estuary.

At 15:15 the Belgian rescue helicopter was on scene and winched a medic down on board the
dredger so that the medical condition of the survivors could be assessed. The survivors then
informed that the sy CAPELLA most probably had capsized around 09:00.

Soon thereafter, the crew of the rescue helicopter had discovered what appeared to be a
person in the water, and would recover the person. Subsequently the MRCC launched the

medical intervention plan for 6 victims.

In the meantime, watch officers at the MRCC established a search box thereby using modelling
software, taking into account drifting by current and wind drift from 09:00 hours onward. The
modelling software considered three types of men over board. A swimming person without life
jacket, a floating person with life jacket and a “face down” or deceased person. The software
further calculated the probable position of the aforementioned which resulted in probable

areas, or search boxes, where castaways should most probably be found.

Report 2017 - 02 Final report on Capsizing of sy CAPELLA Page 11 of 60



Figure 2 —Search Box Prediction Software screenshot

with simulated search box for person with life jacket
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These search boxes were communicated to all participants in the search party.

At 15:24 the Belgian rescue helicopter had found and recovered two persons from the water.
The persons were showing no apparent signs of life. The question was raised whether or not
someone could still be inside the overturned sy CAPELLA. The survivors that were on board

the dredger confirmed that no one remained inside the sailing yacht.

Basing themselves on recorded radar images the MRCC adjusted the time of capsizing to
08:20 hours. Subsequently a new search box was established using the prediction software

and the coordinates of the search box were communicated to all parties involved in the search

party.
The MRCC subsequently tasked the five search vessels, each one with a specific search task.

At 15:56 the Dutch rescue helicopter reported to be on scene. The MRCC tasked the Dutch
helicopter to perform a search in the whole predicted search box, and to have the Belgian
rescue helicopter recuperate the survivors and medic from the dredger, and to fly them to the
closest, most fitted, hospital capable of dealing with this kind of emergency at Bruges. At 16:05
the Belgian rescue helicopter had embarked the four people from the dredger, the medic and
the three survivors, and set course for the hospital. The flight crew of the Belgian Rescue
helicopter subsequently asked to have 2 stretchers and a wheel chair to be standing by upon

arrival at the hospital.

At 16:15 hours, a first mentioning of the correct number and identities of the crewmembers of
the sy CAPELLA was communicated by the Dutch coastguard. The Dutch coastguard also
communicated that three more rescue craft were standing bye and could be deployed if
needed. The rescue craft WINIFRED from Cadzand in the Netherlands was subsequently

deployed to assist with the search for the remaining crewmember.

Soon thereafter, the Dutch Coast Guard announced that the Dutch coast guard aircraft would
be on scene within 15 minutes with an available flight time of 90 minutes and that the lifeboat

ZEEMANSHOOP was underway to the scene of the accident as well.

The hospital communicated the identities of three survivors to the MRCC at 16:40 and two

castaways were confirmed deceased however their identities could not yet be confirmed.

In the moments thereafter, the MRCC was in touch with the hospital on several occasions to
obtain confirmation from the survivors that found objects, such as clothing and other flotsam,

could or could not confirm the proximity of the sixth crewmember.
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At 17:48 the organizers emailed a picture of the sy CAPELLA reportedly taken at the departure
of the regatta with four crewmembers sitting in the cockpit of the sailing yacht, allowing the
medical staff at the hospital to identify crewmembers.

Figure 3 - sy CAPELLA at the start of the sailing regatta

(faces of crew anonymised)
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The search continued into the evening and several participants in the search party found
flotsam that related to the sy CAPELLA and the crewmembers however the sixth crewmember

had not been found before night fall.

In the evening at 19:23 it was decided that the BRANDARIS would tow the overturned sailing
yacht into the Port of Ostend, which subsequently happened.

At Ostend the sy CAPELLA was hoisted out of the water by crane and was placed ashore in

right side up position.
At 21:22 the search was stopped and all participants were thanked by the MRCC.

Days later, the sy CAPELLA was transported to a boatyard at the Port of Zeebrugge, operated

by an acquaintance of the owner/builder of the yacht.

On July 13" a Dutch trawler found a body in the Dutch territorial waters, that was later, on 14
July 2017, identified as the sixth crewmember of the sy CAPELLA.
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4 Part 1 — Factual Information

4.1 The Lightvessel Race

The lightvessel Race is an annual recurring sailing regatta that was organised by the Royal
Belgian Sailing Club from Zeebrugge. The sailing regatta had been organised for over more
than 50 years and drew inspiration for the name of the event from the time that off the Belgian

and Dutch coast, lightvessels marked the safe passage for seagoing vessels.

4.1.1 The Legal framework

Sailing regatta’s off the Belgian Coast are subject to prior approval by the Federal Public
Service Mobility and Transport, DG Shipping, as described in a royal decree of 1% of June
2016. The organisers of the regatta had submitted an agenda of sail regattas for 2017 with a
corresponding delimited area, in which all referred races, including the Lightvessel Race, were
to take place. The actual track of the Lightvessel Race lay outside the proposed delimitation,
to a larger extent. The submittal for approval also mentioned that the organizers would have
four seagoing motor craft accompanying the race at all times, and all rescue activities related
to the race would be performed by the own fleet of deployed motor launches by the organizers
of the regattas. The organisers had not deployed any rescue craft during the race. All
participants to the race would also have a DSC VHF radiotelephone on board. The organisers
did not check the aforementioned but accepted a safety checklist, stating amongst others that

a DSC VHF radiotelephone would be on board, to vouch for it.

The organizers of the Lightvessel Race had however submitted the track of the Lightvessel

Race to the MRCC for approval.

The MRCC, however not being the competent authority, had pointed out some issues and
instructed the track to be altered. The evening of the race a revised track of the Lightvessel

Race had been sent to the MRCC and was subsequently forwarded to the VTS.
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Figure 4 — Area within which all sailing regatta’s would have taken place

as submitted by the organising committee

4.1.2 Applicable rules and legislation

The organizers of the Lightvessel Race issued a set of sailing instructions, for the
participants in which a chapter was dedicated to the governing rules. The chapter states that

the Lightvessel Race 2017 will be governed by:

The Racing Rules of WORLD SAILING
The World Sailing Offshore Special Regulations Cat 3 Monohull with Life Raft.

The IRC Regulations for yachts competing in the IRC class.

YV V V V

The CR Regulations for yachts competing in the CR class, without limitation on the
use of spinnakers, gennakers or code-0 sails (this changes CR Rule 8.4.c).
» The Open North Sea Championship 2017 General Sailing Instructions

Further in the sailing instructions was mentioned that every yacht must return to race
committee the document called Inspection Card for Race Category 3 (with life raft) Monohulls,
before the briefing prior to the race. The sailing instructions also stated that any boat or
equipment may be inspected for compliance with the class rules and the sailing instructions at

any time.
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4.2 The actual track of the race

According to the handicap? of the participating sailing vessel various tracks were applicable.
Since the sy CAPELLA was patrticipating as a World Sailing Offshore Special Regulations Cat
3 Monohull with Life Raft, one of three tracks were to be followed during the race: course 4 of
more or less 70,60 nautical miles, course 5 of more or less 85,00 nautical miles or track 6 of
more or less 94 nautical miles. The evening of the race, the organizers communicated which

track had to be followed to the contenders during the briefing and to the MRCC via email.

The organizers of the race had decided to pick race course 6 for the category of vessels in
which the sy CAPELLA was competing.
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Figure 5 - Course 6 of the Lightvessel Race 2017

4 Salling vessel classes are usually defined by measurement rules which categorize vessels accordingly
in to classes of vessels. Handicapping allows vessels to compete across classes. The race outcome
data is adjusted to declare a handicap winner as distinct from a line honors (first over the finish line)
winner
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4.3 Meteorological conditions during sail regatta

4.3.1 Meteorological Forecasts

Coastal Radio Station Ostend radio emits at regular intervals a weather forecast for the area
in which the Lightvessel race was to take place. The weather forecasts were obtained from the
Belgian Royal Meteorological Institute. At 09:12 hours on June 30th 2018 the forecast for the
area was: “Thames and Dover :South-westerly or variable light to gentle breeze (2-3),
increasing this afternoon light to moderate breeze (2-4) from west to northwest. This evening
and this night further increasing with even risk of fresh breeze (5) and veering north northwest.
At first breaks but risk of a shower. In the afternoon and evening, becoming very cloudy from
the northwest with later on rain. Good visibility except during precipitation.” The forecast was
said to be valid till 1 of July 2017 till 06:00 hours.

On June 30th 2018 at 22:00 the forecast sounded:” Thames and Dover : Westerly to north-
westerly gentle or moderate breeze (3/4), increasing tonight moderate to sometimes strong
breeze (4-6) and veering north northwest. Saturday afternoon decreasing light to moderate
breeze (2-4) backing to west. Very cloudy with rain from the northwest, and later on some
showers. Saturday afternoon dry with breaks. Good visibility except during precipitation. The

forecast was said to be valid till 06:00 on July first 2017.

Report 2017 - 02 Final report on Capsizing of sy CAPELLA Page 19 of 60



4.3.2 Meteorological observations

The weather observations during the regatta were in line with the forecasts as seen in Figure
6.

a°C
vr 30 jun za 1jul
Time| 00:00 0600 12:00 1800 | go:00 ©F00 12:00 18:00
Temp
(*C)

|

2”% . Hi-19 Hi-19
19 Hi-19 [Hi-18
18 Hi-18 Hi-19 Hi:19 jri Hi AT

16 Lo:18, I o s I
Hi-14 Lo:17 Lo:16

2lo13Lo:13 lLo:14Llo:14

S R

13 13 724

Figure 6 - Weather observations for area of the sail race (www.timeanddate.com)
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4.4 Particulars of sy CAPELLA

4.4.1 Construction

The sy CAPELLA was a one-off sloop rigged racer/cruiser built by the owner somewhere in
the nineties of the last century. The length of the vessel was said to be 9,38 metres. Since the
yard where the sy CAPELLA was built no longer existed, plans of the sy CAPELLA were no

longer available.

In 2000 the owner/builder of the sy CAPELLA designed a new keel which reportedly was
constructed on a Danish boatyard and had been fixed to the sy CAPELLA later that year. A

drawing of the retrofitted keel was available.

T._. - — - -

Figure 7 - Drawing of the new keel

The keel was fixed to the hull by means of 5 threaded rods that were welded to a stainless
steel plate in the centre of the keel and that protruded through a stainless steel keel plate and
the ship’s hull, and 2 additional bolts. The rods and bolts were fastened with nuts inside the sy

CAPELLA.
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Figure 8 - Nuts and threaded rods and bolts that hold the keel in place

seen from inside the sy CAPELLA

The keel plate was welded perpendicularly to a stainless steel plate in the centre of the keel.

The threaded rods were also welded to the bottom of the keel plate.

Figure 9 - Part of threaded rod welded to keel plate
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Four threaded rods had a diameter of 30 mm, the aftermost threaded rod had a diameter of 20
mm. The threaded rods or keel bolts were all located near or on the centre line of the keel. The

additional two bolts were not included in the drawing.
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Figure 10 - Drawing of keel plate seen from top with configuration of threaded rods

4.4.2 Equipment

The sy CAPELLA was said to be fitted with a GPS receiver, a magnetic compass a speed and

distance indicator, en echo sounder and an anemometer.

The sy CAPELLA was not fitted with an AIS transceiver, but reportedly one fixed radio
communication device such as a VHF was registered with the vessel, however not present at
the time of salvage. One or more portable VHF radio sets were reportedly on board at the time

of capsizing.

The sy CAPELLA was further equipped with nautical charts and some sort of ECDIS for the

area of the regatta.

Reportedly, a life raft and life jackets were on board for all crew members as well as life

harnesses. Lifelines running from fore to aft were reportedly rigged on deck.
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Figure 11 - Instruments in cockpit of sy CAPELLA

1 GPS Receiver
2 Magnetic compass
3 Speed and Distance indicator and Echo Sounder

4 Anemometer
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5 Part 2 — Analyses

5.1 Time and position of capsizing

Analyses from recorded radar images indicated that the sy CAPELLA capsized at 08:14 in the
morning on July 15t 2017. At that time the sy CAPELLA disappeared from the radar in position
51°27'24 N and 003°00'88 E, when sailing with wind on the port quarter, as seen on recorded

radar images from VTS

sy CAPELLA
gl

Figure 12 - Radar images of sy CAPELLA at time of capsizing

with another contender in very close vicinity
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Months later, at the end of the month of September 2017, a Belgian navy vessel BNS CASTOR
located the sy CAPELLA's keel, by means of active sonar®, in position 51° 27’045 N and
003°1'105 E, or very close to the last position of the sy CAPELLA before capsizing as
determined by radar, indicating that the keel of the sy CAPELLA was lost at the time of
capsizing, and that the loss of the keel played a part in the capsizing.

No VHF radiotelephone communications with sy CAPELLA were recorded during the regatta,
before or after the capsizing.

Name|012
Latitude [51° 27 0457 M
Longitude |37 1.105'E
Depth|156m
Width|0.64m
Height |0 34m
Length|1.15m

Figure 13 - SONAR location of the keel of the sy CAPELLA

5 Sonar, an acronym for sound navigation and ranging, uses sound propagation to detect objects under
the surface of the water, such as other vessels. Two types of technology share the name "sonar":
passive sonar is essentially listening for the sound made by vessels; active sonar is emitting pulses of
sounds and listening for echoes.
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5.2 Investigation of the wreck of sy CAPELLA

After the sy CAPELLA had been salvaged and transported to Zeebrugge an investigation was
conducted on the wreck. The boatyard operator had placed the sy CAPELLA onto a trestle in
the yard where it was hidden/protected from third party involvement. The inside of the wrecked
sailing yacht had been emptied and cleaned. The inboard engine had been removed and
cleaned out in order to preserve it. The rig of the sy CAPELLA had been removed as it had

been severely damaged during the capsizing.

Figure 14 - sy CAPELLA as it had been stored at Zeebrugge

Apart from a damaged rig, and damaged roof of the superstructure, the latter most probably

by the rigging giving way, the hull of the sy CAPELLA appeared in sound condition.

The keel of the sy CAPELLA was found missing. Closer investigation revealed that a part of

the keel, the keel plate, was still present and in position against the vessels hull.
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Figure 15 - Keel plate still present on hull

with larger part of keel missing

It was noted that the threaded rods or keel bolts, provided to keep the keel in place, were
sheared off below the welds, where the threaded rods or keel bolts had been welded to the
keel plate. It was also noted that all keel bolts had been positioned near the centre line of the

keel.

Therefore it was decided to have the keel plate removed from the hull of the sy CAPELLA, to
subsequently have what was left of the keel bolts separated from the keel plate and to have

the surface of fracture of the parts from the keel bolts, that remained, forensically analysed.
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5.3 Forensic Analyses of the broken off keel bolts

The part of the keel that was still attached to the sy CAPELLA at the time of recovery of the
vessel, was removed. The remnants of the bolts were grinded loose and were submitted for

forensic analyses.

Prior to submitting the bolts to the laboratory of the University Ghent they had been numbered

as follows

— 2e0 /50 ‘ 180 bo

YIS R Y Zire

Figure 16 - Numbering of the keel bolts

Right is forward

Bolts numbers 2, 4 and 5 had been submitted for fracture surface analysis.

Figure 17 - Keel bolts 2, 4 and 5 as submitted to the laboratory
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5.4 Composition of the broken off keel bolts

At first, since no records of the used materials were available, an analyses of the composition
of the broken off keel bolts was performed by means of Spark Source Optical Emission

Spectrometry®. The results are shown in the following table

Element | Wt%’ SDs

C 0,0338 0,0003
Mn 1,3914 0,0047
Si 0,4332 0,0025
P 0,0243 0,0002
S 0,0193 0,0003
Ni 10,2 0,8

Cr 17,6 0,7

Cu 0,3016 0,0003
Mo 1,9637 0,098
V 0,0543 0,0006
Ti 0,0055 0,0000
Al 0,0143 0,0002
Nb 0,0593 0,0006
As 0,0115 0,0001
Sn 0,0157 0,0002
Co 0,2536 0,0001
B 0,0028 0,0000

Figure 18 - Table with composition of broken off keel bolts
The amounts of Ni and Cr, values in red, were out of the calibrated range of the Spark Source

Optical Emission Spectrometry technique. These elements were, therefore, determined

separately by Energy Dispersive X-ray®, which is a technique with a larger standard deviation.

The analyses indicated that the broken off keel bolts were manufactured from austenitic

stainless steel, most probably 316L stainless steel, which is a specific type of stainless

6 Spark Source Optical emission spectrometry is a spectrometry method whereby hi electrical energy in
the form of spark is generated between an electrode and a metal sample, whereby the vaporized atoms
are brought to a very high energy state, so-called “discharge plasma” that creates a unique emission
spectrum specific to each element.

7 Wt%: Mass Fraction expressed with a denominator of 100, as percentage by mass. It is a way of
expressing the composition of a mixture in a dimensionless size

8 Standard Deviation: in statistics it is a measure to quantify the amount of variation or dispersion of a
set of data values

9 Energy Dispersive X-ray is an analytical technique used for the elemental analysis or chemical
characterization of a sample relying on interaction of X-ray excitation and a sample
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steel alloy typically used in marine environments because of the greater resistance to pitting

corrosion, compared to other stainless steel variants.

5.5 Fracture surface analysis of the broken off kee | bolts

5.5.1 Fracture surface analysis of bolt 2

With the use of an optical microscope bolt 2 was investigated as seen in Figure 19. The fracture
surface was highly corroded, which indicated that fracture had not occured recently, but that

the fracture surface had been submitted to seawater for a longer period of time.

The corroded nature made it hard to determine the type of failure. Some zones, indicated with
red arrows in Figure 19 had a reflective appearance, which indicated that the metal was ground
against another metallic part for a certain period of time. Friction between two parts of the
broken off keel bolt must have taken place, so that consequentially, corrosion products were

ground away or never had the chance to be formed in these particular positions

Figure 19 - Optical microscopy images of bolt 2

Left: fracture surface with indication of reflective surfaces. Right: more detailed image of reflective surfaces and
corrosion products
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An EDX analysis was conducted on the corrosion products and on the fracture surface of

broken off keel bolt 2 and the following elements were detected: Fe, O, C, Cr, Mo and Ni.

Cr, Mo and Ni were part of the passive protective layer of the stainless steel, however, the
presence of iron indicated that corrosion had taken place. The red rust, ferric oxide - Fe;Os3,

was also a clear indication of the aforementioned corrosion.

Besides aforementioned elements, 10 wt% of natriumchloride - NaCl, commonly known as
salt, and some small amounts of sulphur, 2 wt%, were detected. The present of natriumchloride

indicated that corrosion had taken place in saline environment, such as sea water.

5.5.2 Fracture surface analysis of bolt 4

In Figure 20 images of optical microscopy investigation of the fracture surface of broken off
keel bolt 4 are shown. In the overview left image, a white deposit was visible. Most of the
fracture surface of the broken off keel bolt, when not covered with white deposits, consisted of
reflective surface. Similar to the fracture surface of broken off keel bolt 2, this reflectiveness

indicated that the metal surface had been ground against another metallic part.

Figure 20 - Optical microscopy images of bolt 4

Left: fracture surface. Right: detailed image of the white deposits (top) and reflective surface (below) of the
fracture surface
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With use of the EDX mapping technique the nature of the white deposits was determined. In
figure 10 a secondary electron image of the white deposit on the fracture surface is shown.
EDX mappings of Pb, Fe, Na, ClI, Cr and O are displayed. Traces of Si, Ca, C, Mg, Mo, Al and
Ni were also found, but since they were present in very small amounts and were distributed
more or less evenly over the surface, they were not shown. The mappings visualized the
presence of lead oxides, PbO, on the fracture surface of the broken off keel bolt. Some parts
of the investigated area were not covered with the PbO, but instead iron with passive Cr203,

chromium oxide, on top was present. The presence of salt, NaCl, was also demonstrated.

T00pm

Figure 21 - Secondary electron image of white deposits

and the EDX-map of Pb, Fe, Na, CI, Cr and O.
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Figure 22 - Secondary electron image of the lead oxide
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5.5.3 Fracture surface analysis of bolt 5

Figure 23 shows the optical imaging of the fracture surface of broken off keel bolt 5. Attention

was drawn to the important findings on this surface, delimited by the red and green boxes.

Beachmarks

Low part

High part

Figure 23 - Optical microscopy images of fracture surface of broken off keel bolt 5

a) Side view b) Overview of fracture surface ¢) PbO deposits, high part fracture surface d) Beachmarks, low part
fracture surface.

On the higher part of the fracture surface of the broken off keel bolt, PbO deposits were found
and were verified by EDX, as well as a reflective surface similar to the reflective surfaces found
on the fracture surfaces of broken off keel bolts 2 and 4. On the lower parts of the fracture
surface of the broken off keel bolt 5, two zones can be determined. One zone consisted of
corrosion products similar in composition to the corrosion products found on the fracture
surface of broken off keel bolt 2, which indicated that this part of the bolt had been exposed in

a saline environment, such as sea water, for some time.

The second zone was not corroded, nor did it exhibit a reflective appearance or PbO deposits

on the surface.
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This zone exhibited clear signs of a recognizable failure mode, i.e. fatigue. The lines visible on
figure 12d and 13 were referred to as beachmarks!® and were an indication of failure by fatigue.
Fatigue is a form of failure that occurs in structures subjected to dynamic and fluctuating
stresses, after a lengthy period of repeated stress or strain cycling. Fatigue failure is
characterized by three distinct steps. 1) crack initiation, 2) crack propagation, and 3) sudden
final failure. Beachmarks are formed during the crack propagation step. They indicated that
there were interruptions during the crack propagation stage. A possible explanation for the
presence of the not corroded beachmarks, was that this part of the bolt was attached for a

longer period of time to the counter part of the bolt compared to the corroded patrt.

Figure 24 - Secondary electron images of the edge of the low part of the fracture surface

of broken off keel bolt 5 with indication of the beachmarks

5.5.4 Conclusions of the forensic analyses of the b roken off keel bolts

> Reflective fracture surfaces were found on all broken off keel bolts, indicating grinding
against metallic parts after failure.

> Lead oxide, PbO, was found on the fracture surfaces of broken off keel bolts 4 and 5

» A fatigue failure was observed on fracture surface of broken off keel bolt 5.

» Unclear failure mechanisms were found on fracture surfaces of broken off keel bolts 2
and 4 . The surfaces were heavily corroded and reflectiveness as a result of the
grinding against metals after failure was observed.

Some of the fracture surfaces were showing signs of corrosion and signs of chafing. Taking

into consideration the process of corroding of stainless steel in a seawater environment and

the process of chafing, it can be concluded that the damage to the keel bolts did not appear in

10 Beachmark: a macroscopic progression mark on a fatigue fracture or stress-corrosion cracking
surface that indicate successive positions of the advancing crack front
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the moments before the capsizing, but had already occurred in the weeks or months prior to
the capsizing. The keel bolt that had suffered from fatigue was the last keel bolt to maintain its

structural integrity until it gave way.

5.5.5 Origin of the fracturing of the keel bolts

The sy CAPELLA had grounded on several occasions in the years prior to the Lightvessel
race. Some groundings of the sy CAPELLA had been documented in the press such as the
grounding of May 2016 whereby the sy CAPELLA grounded on a sandbank and reportedly all
of the stops had to be pulled out to refloat the sy CAPELLA, since, the sy CAPELLA drifted

time and again back onto a sandbank.

Reportedly, after each grounding, the sy CAPELLA had been hoisted out of the water, however
the keel had never been removed for inspection.

The breaking off of keel bolts, and consequential loss of the keel, was not uncommon in the

sailing world.

Only a few years earlier a similar documented incident happened off the Belgian coast whereby

the overturned sailing vessel was salvaged.

Figure 25 - Sailing yacht recovered off the Belgian coast after keel was lost
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The yacht that had lost its keel, had reportedly grounded in the months prior to losing its keel.

In 2014, a 40 foot sailing vessel lost its keel and capsized in mid Atlantic.

Figure 26 - Derelict sailing vessel found in the Atlantic ocean

with keel missing

There were no survivors. The hull was found adrift in upside down position, with the keel
missing. An investigation into the cause of capsizing, by a marine accident investigation body,
revealed that the vessel had capsized after having lost its keel and that the vessel had

grounded in the past, without having the keel removed for inspection of the keel bolts, after it
had grounded.
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5.5.6 Forces that act upon the keel bolts during gr  ounding

Forces that act upon the keel bolts during grounding are as follows

Figure 27 - Forces on keel bolts of sailing vessels during grounding

The tension at impact can be that severe that keel bolts break, in which case the broken off
ends off the bolts could be observed from inside the sailing vessel when checking the pre-

tension on the nuts.

In case a sailing vessel grounds on a sandy bottom, the damage to the outside of the keel

would be rather minimal.

In the case of the sy CAPELLA, with the keel bolts welded to the underside of the keel plate it
was also not possible to assess the condition of the keel bolts by checking the pre-tension on
the nuts holding the keel bolts in position inside the sy CAPELLA, since the way of fastening
concealed the condition of the keel bolts below the welds on the bottom of the keel plate.

5.5.7 Forces acting upon sailing vessels when notr  unning free

Sailing vessel like the sy CAPELLA undergo two main forces when not running free. One is
the force of the wind forcing the sailing vessel to lean over one side, the other would be the
force of the gravity pulling the keel downward towards the vertical plane. Both the force of wind

and the force of gravity create a moment.
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The moment created by force of the wind onto the sail is the heeling moment, and the force
created by the force of gravity acting upon the keel is the righting moment. The Heeling
moment can be influenced by reducing or increasing the sail surface or adjusting the sail trim,

the righting moment can be influenced by the position of the crew on board the sailing vessel.

A sailing vessel assumes a certain heel, when for that specific heel, the heeling and righting
moments are in equilibrium with each other.

Heeling
moment

v Righting
moment

Figure 28 - Moments acting upon sailing vessels when sailing

The sudden loss of the keel disrupts the equilibrium between the heeling and the righting
moment in such way that there would not be any time for the crew to adjust the sails in such
way, or to reposition themselves on board, so that a new equilibrium is created between the

newly developed righting moment without keel and heeling moment as a result of the force of
the wind acting upon the sails.
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5.6 The search for survivors

5.6.1 Number of crew on board

During the search and rescue of the survivors on July 1%t 2017, confusion had arisen about the
exact number and the identities of the crewmembers on board the sy CAPELLA during the

Lightvessel race.

Prior to the race, the skipper of the sy CAPELLA had been asked to report the names of all
crewmembers that would be participating in the race. The skipper only reported the first names

of the potential crewmembers.

The organisers did not require contact details of relatives of the skipper or crew. Only the email

address and GSM telephone number of the skipper were registered with the organisers.

5.6.2 Rescue as proposed by organisers

The organisers applied for a permit for the race with the competent authority, the Federal
Public Service Mobility and Transport, Directorate Shipping, under condition that at all times
four support vessels, equipped with VHF radiotelephones and GSM handheld telephones
would be waterborne, and would be accompanying the regatta. It was also stated that all
rescue would be performed by the organiser’s own fleet of rescue craft. Furthermore, the
race would be monitored by the organisers at all times. Race officials would be present as

well as beachmasters.

The race was not monitored by the organisers. Participants were asked to report their
position by GSM telephone at specific times, such as 09:00 on July 1% 2017. The sy
CAPELLA did not report its position at that time.

The organisers did not foresee a scenario in case a participant would not report its position at

any of the required times.
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5.6.3 The interval between capsizing and rescue

The sy CAPELLA capsized at 08:14 in the morning.

At 14:38 hours a piloted tanker reported sighting of an overturned vessel with persons on top

of the hull. More than six hours passed between the incident and first sighting.

Although the organisers of the regatta had asked participants to report their position at 09:00
hours on July 1%t 2017, 46 minutes after the capsizing, no scenario was foreseen on how to

cope with a non-reporting participant.

The survivors of the capsized yacht had seen several vessels passing close by after the
capsizing. Of one vessel passing very close by, a crewmember in the wheelhouse was clearly
distinguished and was seen holding a mug, by the survivors on top of the hull of the capsized
sy CAPELLA, but the hand signals given by the survivors, that were standing on top of the hull

of the sy CAPELLA, were not noticed by the bridge team of the vessel passing very close by.

The crew of the contender that was sailing in very close vicinity of the sy CAPELLA at the time
of capsizing had not witnessed the capsizing and had consequentially not reported the

incident.

Two handheld VHF radio sets were carried on board the sy CAPELLA, one in a grab bag the
other in the pocket of a life jacket. None of the crew members had the opportunity to get hold
of one of the two VHF sets during and after the incident thus not being able to transmit a

distress signal by VHF radiotelephone in the moments after the capsizing.

At 16:15 hours, 8 hours after the capsizing, the exact number of crewmembers and the identity

of the crewmembers could be confirmed for the first time.
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5.7 Cause of the capsizing

The sy CAPELLA capsized after the equilibrium between the heeling moment and the righting
moment was disrupted when the bolted on keel of the sy CAPELLA fell off as a result of the
keel bolts breaking, and subsequent breaking of the keel plate, as a consequence of excessive
forces acting upon the bolts during previous grounding or groundings, and as a result of the

last intact bolt giving way as a consequence of fatigue.

5.7.1 Contributing factors

The bolts had not been inspected since the keel had been fixed to the sy CAPELLA in 2000

and after the sy CAPELLA had run aground on several occasions.

The welding of the keel bolts at the bottom of the keel plate, that was perpendicular to the
centre plate of the keel, had resulted in the pre-tension, that had been applied to the nuts
securing the bolts at the inside of the hull, being applied only to the part of the bolt from the
weld to the securing nut, and the welding had eliminated all visual indicators that a bolt or bolts

were broken off.

5.7.2 The cause for the interval between incidenta  nd rescue of the survivors

The regatta was not monitored by organisers nor by any official instance.

The participants themselves were asked to report their position by GSM telephone at largely

spread intervals. GSM coverage for the whole of the course could not be guaranteed.

The organisers had not foreseen in a scenario in case a competitor or competitors did not

report at the expected time.

The four motor launches, that had been included in the demand for a permit by the organizers,

and that would be accompanying the regatta at all times were not accompanying the regatta.

The exact number and identities and contact details of the crewmembers had not been

registered with the organisation at the start of the regatta.
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The organizers did not check whether the information supplied to them by the contenders, by
means of the inspection card, corresponded with the actual situation. Doing so would have
indicated that the sy CAPELLA was not fitted with a DSC VHF radiotelephone as indicated.
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6 Recommendations

The recommendations hereunder are mentioned in random order, and are by no means listed

in order of importance

1)

2)

3)

4)

The Maritime Rescue and Coordination Centre are recommended to check the
presence of, and to liaise with, the rescue workers appointed by the organisers of
waterborne competitions at least for the duration of the competition in order to have a
clear oversight on what means of rescue are on the water ready to be deployed in case

of emergency.

The Belgian Federal Public Service Mobility and Transport, DG Shipping, directorate
pleasure craft, are recommended to inform sailing craft owners and sailing craft
operators of the possible hidden dangers of failing keel bolts on sailing yachts with bolt-
on keels, and to address the importance of a thorough inspection of keel and keel bolts

after grounding.

The Royal Belgian Sailing Club are recommended, when asking for a permit for
waterborne events, to submit correct data to the competent authority and to only seek
permission from competent authorities and to adhere to clauses and conditions

mentioned in the permit when issued.

The Royal Belgian Sailing Club are recommended, when asking for information from
participants and participating vessels, in waterborne competitions organised by the
former, with respect to identity and safety to verify the completeness and accuracy of
the supplied information, and to foresee in a scenario in case of emergency, when

occurring, whereby the supplied information would be very valuable.
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Appendix 1 — Sailing Instructions Lightvessel Race 2017

LIGHT VESSEL RACE 2017

30th June and 1st July 2017
SAILING INSTRUCTIONS

1L.GOVERNING RULES

The Light Wescel Race 2017 will be govemned. by

o 1.1 The Racirg Rules of WORLD SAILING

H 1,2 The Warld Sailing Offshore Special Regqudations Cat 3 Monubidl wath Life Raft

- 1.3 The IRC Regidations far yachts cormpating In the 1RC dass,

- L4 The SR Regulations far yachts compating in the OR dass, without Bmitatien on the bse of spinnakers,
gennakers ar code-D saits (this changes CR Rugke 6.4.0).

- 1.5 The Open Morth Sea Chesnplopshis 2017 Ganerad Zailing Instructicns

- 1.6 The avart shall rank as category "Co The Nag of te main spanser can beaprominently disalayed fForm 8
tackstay, according to Appendix 1 sedtion 20.3.2. (k).

= 1.7 All wachts must carmy & s=l number corresponding with the ocne of her measerement certificate and
according to RRE 7Y, This is a warning as mentianed in AAS G4. Belgizn yachts partidpating In @ regatta musst
carry a-sall ramiber ssued by the FRYB-KAYW {chesk www. belgansailing.pe)

- 1. Betwaen sunset and suenrise, the Inbernational Requlations for Preventng Collislons at Sea {(IRPCS) wil
replace the Werld Sadling: Rules.

- 1.9 When enceuntering other alipsing than redng yachrs, e IRPCS or the focal rules shall be camplied with,

- 1.0 In cose of conflict between langusges the English taxt will peavail

i 1,11 The Camus Taam Light Vescel Race 2017 qualkfies for the Opan North S=a Chamipionshio 2017

2.MOTICES TO THE COMPETITORS
- The officlg netice Baard will be lcated st the harbour affice.

3.CHANGES TD SAILING INSTRUCTIONS
- Ay charge to the Salling Instrinckions will be posted at heast 30 minukes before code flag G ks on dispiay (see
4.4], axcepl that any change to the schedale of races will e pogted By 20,00 on the day bafore it will taxe
effect.

4.E5IGMNALS MADE ASHORE

- 4.1 Signais made ashore will be displaved from a Aag staff located ear the clubnoess Alherta,

= 4.2 Cede Flag "L will be displayed # any Netice to Comgetitars or Change te Salling instnachions has been
pasted,

. 4,3 When Nag ~AP* iz displayed ashore, "L minvte® i replaced with “net #ess than 90 minutes™ an m@ce signal
"aP", Boats are reguested not e leave the harbear untl this signal is remmaoved,
4.4 When fag G s displayed boats are requestad o procesd ta the radng ares. The tarting signal wiil not
be giwan within 130 hobrs afver display of this signad,

ESCHEDULE OF RACES AND FORMAT
= E.1 For thie JRC and CR class:

For both classes, the Domas Team Leght Vessel Race 2017 will corsist of one fang distance race of
approimately 100 MM,

Salling Instrections Light Vessel Race 2007 1
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5.2 The first warmning slgral time each day #= scheduled as folipws:

Light Vessel Race 2017
Datn Time Evant
307 June Friday 09:00- Ragitration for the CRand TRC class 8L the harbour mastar offica.
19:00
16:00-12:00 | Possible equipment ang safety ingaedoan
1900 Skippers bricfing at the dubhause Alberta
20:5% 1* Wwaming Signal
Starting greups ; TRC1-2{TCC = 1,000} & CR 1 -2
IRC3[TCC = 1O RCR3I =5
1% Juby Saturday +-18; 00 Prize giving ard Diner participants i the dubbease Albecta
6. CLASS FLAGS AND CLASSES

8.1 The rating bands and ass fags Tar Lk [RC clazs will e as defined in the ONZK G5 2017

[RC 1 ¢TCC & 1,0845] wWhile Class Flag
[RC 201,000 < TOC < 10453 Yeltow Class Flag
LRC 3 (TOC < 1,040) Baue Class Flag

The whits, yellow and blue class flags for the IRC classes will be mezitable at the race office for 4 guarant=e
e o 101,00

5.2 The rating bands and dass fags for tha CR class will e as detingd in the CR Rules 2007

CR 152 [B& RAT = 27,51 IC "W Class Flag
CR a4 (B4 RAT £ 2.5 =233} EC R Clags Flag
LR ZEE (B RAT = 22.3) EC U Class Flag

I ocass of Bnsufficlent entries dasses may be combirad

F.RACIMG AREA

7.1 The Racing Area |5 thie Morth Sea; startng Ene in front of the coast of Knokke-Heist in the area of W14
7.2 The starting vessal will Be raceqnised by Its RBSC club pennant.
7.3 The Regatta site s the RBSC Zeebrugge, Redesskaal | 8360 Zeabrugge

B.THE COURSES

D.MARKS

8.1 For the IRC Class there will be only 1 long distance rape.
8.2 For the CH Class there will b2 anly 1 kang distance race.
8.3 attachment 1 show the courses,

B0 The long distance will be sailed arownd existing navigations buoys.

10.THE START

10.1 Ta mferm boals Lhat a starl, or seguarcs of starks, will Be given, an orange fag will ke shawn for at
least 5 minubes,
10.2 Tha starting hoe will be bebwesn a staff displaying an orange flag on the race committes boat at the
starboard end of tha starting line, 2nd a black buaoy at the part end.
142 Beats whase warning flag has net besn displayed shall keep cdlear of the starting e petwesn the
warning and startng sgnsls of the obher flast's start,
L4 The RC Signal boats may use their engines o stay In position #f needed, this cannal be.used as ground
lor grabest of redress by 3 Baat.
10.5 En additien o RRS 29,1, the Race Committes may aiso announce individua? recalls e VHF, using the
words "X-Ray”. Individual recall details sech 8 "sail aumbers” andier "bosl names” may subsequently be
given, but not necesadly immedistely after the stact. It always remains the individual responsshility of a
bozt to skt cormectly under RRS 29,1 and BES 3001,
1L6 In addition o RS 29.2, tha Race Committen may also annopnoe general recalls. an WHF, wsing the
words “General Recall®,
1.7 Starting greuds IRC 1=2 (TOC = 1,000 B CR 1 -2

ERC I {TCC = 1,000 &CR 3 -G

The order of the starting groups can change at the discretion of the
race commitbes

Salling Instrections Light Vessel Race 20017
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11.CHANGE OF THE POSITION OF THE NEXT MARK
- 11.1 To change the positon of the next mark, the race comemittes will move the sriginal rark (or the finshing
Enal to & new position. The change will be signatled before the loading boat has begun the leg, afthaugh the
mark may not yel be in the pow position. Any mark te be rounded after roundng e moved mark may be
refocated withoul further signalieng, to misintei the course configuration,

L2.THE FINLSH
- 12.1 Tha fineshing-line will be betweon a staff disolaying 2 bBlue fiag on the finshing vessal at the starbeard
oncd ard The W14 at the poot end
- 12.2 Beats - participants mwst approximataly 0,5 MM baford thie fineshing fing, report on ghanngl 72 1o tha
faca comrmittee Doat “race commities Light Wacoal™ amnowndng thel apprasch

13.PEMALTY SYSTEM

= 13.1 A boat thet has taken & pecalty snder RRS 441 or retired under RRS 31.2 sheil comphete gnd file an
acknowledgerrant form Al the Begatts OfGce.

- 13,2 RRS 4.1 will be applied. &% foreseen in the Fundamante: Rule of the [.5.0.F.{assistance) or ta mecawer a
parsen who fell overboard, the RAS 42.3 (f} (propuision) allows ta yse the srgine o ather m=ans of
prapuesian, Such an incldent myust be declprad at the finish of the race and shall be reported oo the race
daclaraticn. In case of unforessen circumstancas, a yacht may b= in a positian whereby sha |s bound te uss
the anging of other means of propulsion, 50 as not o infringe the Irmermational Regulatans For Preventing
Colfisions at Sea (IRPCS) oF the govemning right-of-way rules appiicalde be the area. Such anincident must e
regoorted oo the race daslaeation. In this cade, the Jury By Bnncdnce & desquebfication il il i cornvinded that
the mvolved yacht gained & dgnificanl advantags.

- 13.3 An infringement of the IRPCAS or tocal harbour rules will be scored DSG without a hearing,
this changes Appendix AS.

o 13.4 When at a boat’s starting signal she is subpedt to RRS 29.1 Individual Recall ard sho fads ko camply with
RRS 29.1 to start corractly, the Raca Committae shall, withcut a nearng, appéy a penaity by adding | kaur to
her elapsed Hme. This changes RRS63.1 & AT,

14.TIME LIMITS

For the 188 and CR class:

- 14.5 The finishing time limit or Satiedsy 15 July i 1700 Ao

- 14,4 Bazts failing te finesh wikhin the time Emit will bz scored as Bed Meb Finish without 2 hearing. Howsawver, if
thie firsk Boat of the [RC ar CR flaet finlshes within the timas lmit, 2 boats of the 18 or LR fect whoch finish
aftgr tha time lemit Gut within teo (2} howes after the first boat of the TRC or CR fleet, will be sconed. The rice
committes can extand the time lirmdt &y rmaans of 2 verbal massaga on WHF channel 72,

= 14,7 A boat starting later than 15 minubes after har starting signal will b2 scored "DNS"

15.PROTEST AND REQUEST FOR REDRESS

a 15.% Protest forrms are gwailable ot the Regatta office, Protests and reguest for redeess and reogening Shall be
delivared thare within the apgropriate me limit. Heanngs will 8o held in the dub committes roam.

- 15:2 Far =ach class, the protest tSme himit e 90 minwtes after the |25t boat has fnished the last mace of the
day. The same protest Hma limit applses tooall protests by the raoe committes @nd Probest Committes and to
requests for redress. This changes RRS £1.2 and B2 This time will be pasted an the afficial notice board.

3 15.3 Neftoas will be poested withén 30 minutes of the protest Bme lInug to Intgrm compatitors of raarings In
which they are parties or named 3 witnesgeg,

- 15.4 Motices of pratests by the race comimithee or Protest Cormemittes will be posbed o infarm beats under RRS
&1.10b).

= 15.5 & list of bosts Lhat, under seifeng instruction 131, have acknoadedgped breaking RRS 42 or have Gean
dizqualified by the Protest Cormumittes will be posted befors the protest time limdt,

- 15.6 Far the purpose of RRS S¢.3(h) the “authonty responsibée’ is the measurer appomted by the orgamzng
autharity,

- 15.7°0ntne kst day of e ragatta 2 raquest for Feapenng a hbaasing shall b= dediverad:

5 Within the pratest time limit i tha pasty requesting reapening was infarmed of the gecisicn an the
prawaus day,
i No letar than 30 minutes after the party requesting reapaning was informaed of the decssan o0 that
day
This change ruls &6

16.SCORING
= Thiz ranking of the Gamus Team Light vessel Race 3017 for the 1RE and CR cass wilf be as follows:
The long @stanca will count for overall paints with a factar 1,0

L7.5AFETY REGULATIONS
- 171 Any yacht wilich relires must immediataly show her paticnet Mag and report ASAP ta the Pace Commitlaes by

WHF channel 72,
- 172 Befers the first warning sanal of the fret race of the day; sadh vacht will pass the starboard end sxtarson of
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the starting ling within 2 baat lengths of the Race Committes sgnad beat, Each yacht shall have her sall ramber
acknowledged by the Race Commithes

- 173 Every Yacht must return te race cormemittes the document form “Tnspection Card for Race Cabegory 3 {with
lifarafr) Manchulls” before Friday 30™ June 15,00 hours,

L8.REPLACEMENT OF EQUIPMENT

- 181 Substrulion of damaged or fost eguipment will nol be allowed prless spproved by the race cormmittee,
Requests for subshibstion shall be made ta the camemiltes at the (irst reassnable opgortumily.

LE.EQUIPMENT AND MEASUREMENT CHECKS
18,1 Each competitor shall pressnt a valld measirement certificate on the fivst day of his registratian.
= 19,2 Any boat of equepmant may ba inspacted for compliaace with the class nules ang the sailing instmuctions
ak arey tims,

20.EUPPORT BOATS
= 0.1 Tear lmadary, coaches snd albher suppart gersooriel shall remain st l=ast 100 metres aulsde areas whare
boats are racing from the time of the preparastary sgnal for the frst feet to start until all boats have finéshed
ar the rece comeréttes signals a pastponement, genesal recall or sbandonment.

- 20.2 The penaily far infringing these requirements will be ol the discretion of the Prokest Cormenitles, but may
indude disguaification of ane or all boats assocmted with the infringing vessel.

Z1L.RADIO COMMUNICATION

- 21.1 Excmpt in an sMergency, ta anndunce its finish or retivement, Bnd o ceply b the race cammdttsze, & boat
shall neithar make ragio transmissions while affaat nor receive radio commanicasans not avaiable to all

baals: This restrictian also applies Lo mabile telephonss.

s 21.2 The VHF dhannel uted for information by the Race Committee: WHE 72, Yachts are not sliowed to
transmit on thes channel except kn an emergency and o to annaouncs thesr rmminent arval g to repart
retirement, a

- 21.3 In case VHF falls, the gerticipants can communicate with the Race cemmitbes over makile phene, the
nurabier s D495,21,99.22,

- 21.4 When saifing in harbours, The. harbeur aporaaches and crossing the shipging lanes in the Southesn North
Sea and the Wasterschedde, efther bafore, during or after the race, yadhls equipped with VHF shall keap 2
continumiss Astening watch ot the - aporopasbe channels, It is mandatory o contact Port Control of
Zeebrugge on VHP channel 71 when leaving or entering the harbour. In case of non respect of
these rules a yacht can be disqualified.

12.PRIZES
= Rt Zaversl prizes will be awarded at the discretion of the race organisation.

= 222 PRIZES WILL BE REWARDED ONLY TO TEAMS WHO ATTEND THE PRLIIE SIVING
(REPRESENTED BY THEMSELVES)

23.DISCLAIMER OF LIABILITY

Ruste 4 of the Redng fades of Salling states: “The responsibllity for o boat’s decisien to participate in @ race or
o continga racing is hers alane "Saillng is oy Its pature an unpragable sport and therafera inherantly
Inveives an elerment of risk. By taking part in the eveat, each competiter, each parant present or not, aach
Chasdh agrees and acknowkedges hat:

- 4% They are aware of the inherenk ebament of fsk invalved in the sport and bocept respongibility foe the
expasure of themselves, crew and their boat to Soch inherent dsk whilst taking part in the event;

- b} They are respansible for the safety of themsehes, crew and their baat and their property whether afloat or
ashorn;

- ) They accapk sospoasibility for any ingury, damage ar ioss ta the gxtent caused by thelr pwn actions or
DEEEIANE;

= A ¥Thedr boal s B eoed erder, eguipped T =il in the event anag they are St te participate;

- ) The pravigian of & face managerment taam, patral boats and ather efficials aad veluntesrs by the seent
organiser does nob relfave them of Thest own respoasibilities;

= M The provisien of petrel boat cover @ linsted to duch assistance, particularty in extreme weather conditions,
a5 can be pracically provided m Lhe circemstances;

- 4% Their boat is adequately inswred.

4. INSURANCE

=  Each parttopant shall hawe 8 cusrent Public Laabality and Third Pacty Propsrty Insursnce podicy, induding
waverags when racing at the venye of the race, of not less than 1,500,000 € or equisalent for each beat,
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25.ELIGIBILITY

A ertrants; to be eligible for the race, shaliz

o)
=]

o

o

Comnply with RRS fgpendix 3 - WORLD SAILTNG Eligibility Code,

Comply with Warld Salling Offshore Spacial Begulations Inspection Card far Sace Category X fwith
liferadty Manchulls

Have & current Public Lisbity and Thicd Party Property Inserance policy, including cowerage when
racing at the venue of the race, of nat bess than 1,500,000 € or 2guivabznt for sach boat. .

Ay compatiter undar the age of 16 yrs will be requéiced o abfain parental/gueardian congent ariar bo
captrmencertent af the race.

26 IMAGE AND MEDTA RIGHTS

Ine Sadling thea Domus Teans Light Wessel Racs 2017 a compefitar autematically geants Lo the Organising
Aphority ard the sgongars of the evenk the Aght in perpemity o maks, use and show from Bme Do time ans
al their deccation, any malion or still picturas, and live, taped or film tElevsion and any gther reprodiedtions of
hismphier during the gericd of the race in which the competitor competes ead in all materdal refabed o the race
withaut any cofmpensation.

Salling Instrections Light vessel Race 20017 E
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ATTACHMENT 1

The startirg line will e batween 3 stall displayirg 2o arangs Nag on the skarting vessed at the starkaard end and a black
buey at the port end,

The finkshing line will be balwean g slall displaving 4 blue Rag an the finishing vessel &l the starbosrd entd and the WELL 8t
the paort end. Approdimatedy 0,5 N before the finishing Ene, boats must report on channel 72 to the race commitbas boat
“race commitier Light Vessel” announcing thelr approach.

In case WHF fails, the participants can commasnicate with bee Race committes over mobile phone, the numberis

[195421.99.22,
ATTENTION :
Links to the Navionics charts and Coordinates of the marks are no ground for probest]

FOLLOWING EXCLUSION FOMNE MUST BE RESPUECTED AT ALL TIMES:
Tha houndary of the esclusisr are 517235959 2°34 932'E
Ve
[aRn
DOSTEYCK 3
51223 450'N 329 320E
Wiew it: pERpoATineerl comyemBgEud
Downboad it bitp:/ftinyurl comy @2 sy dar

Te alow the Race Commitles to locate the Meet, participants are asked to text (SMS) their position and boat
nama at 09.00 AM Saturday morning 1 July te the following number +32.495.21.99.22.

Participants with AIS transponder are ashed to send their AIS pogition at any time.

Course 1 f IRC 1-2 en CR 1-2 / +-88.5 NM
View it bitpo/ eyl comfy Fdfg 2 28
Downbaad it: bitp:stinyurl comdyd? hbégh

Start, Hne between a staff displaying an orange flag o0 tha starting vessel at the starboard end and & black buoy at the port

gl

W - round to PORT
SAMSELEL - round te 5TB
WK 28 = leave tx 5TH
ZE5R - round to STR
CHRE HIFVGEMS - lgave to STB
MAGNE - teave to 5TB
NE3 - lpave to S5TR
DOSTER - round to PORT
BOLLEM - lgave to PORT
5B round to FORT
FW = round to PORT
BOTHIL N — leave ts 5TB
SAMSELBU = round to FORT
Mow 2 = round to FORT
wil - round Lo STR
w3 - leaye to PORT
STEEN round to PORT
L - rourgd PORT
SEGRE = round to PORT
512 = round to PORT
Salling Instrections Light Vessel Race 2007 B
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FIMISH, is the [ine babwean a staff displaying a blue flag on the finishing vessel at the starboard end and the WK14 at the
poet end,

COURSE 2 / IRC 1-2 en CR 1-2 / 4-11B.5HM
Wiaw itz hanps/Timvud. comdy Fenhin
Downigad it bttpeftnyurl comdyacabooy

Start, Fne batween a stafl displaying an orange Mag oo the starting vessel at e starboard end and & Black buoy at the port
end.,

W — round o PORT
SAMSELEL = round to 5TB
WK 28 = leave 1 STB
L58 - round to STB
CHR HUYGENS - leawe to STE
MAGHNE - leave 1o STB
=M leave to 5TH
DOSTER = lpave to STE
Hirvder — round o PORT
SB0 = round to PFORT
MW = round to FORT
BOTHIL N — leave o STR
SAMSELEU - round to PORT
MO -2 - round to PORT
Wil - round 1o STR
W3 - lgawe 1o PORT
STEEM - rourd to PORT
wa = round to PORT
SEGRE — round to PORT
512 — round to PORT
FIMLSH, |s the line bebwean a staff displaying a blue flag on the finishing vessel at the starboard end and the WK14 at the
port end,

COURSE 3 / TRC 1-2 &n CR 1-2 / +-106.00 NM
CAUTION FOR THE EXCLUSION ZONE!
iWew 2 BEtpsd nver comdyomSaxud
Downboad it BEpcstinyurhoomyy 920740
The boundery of the exclusion ara 51°25. 959N 2934.932°E
VG2
TGN
OOSTOYCK 1
51923, 450 2929 9208

Wi i b Ay cam by ii3ouh
Downlgad Ik bin oy,

Start, bing between o staff displaying an aranga flag on the Starting vessel at the starboard end and & Sack buay at the part

e

Sarmaelbu = round be PORT
Goote bank = |eave ko PORT
CAUTION FOR EXCLLISION ZONE
Westhinder - raund ta PORT
CAUTION FOR EXCLUSION LZONE
55 = round ta 5TH
WK? - raad B PORT
MEppon - round o STE
£ - rowng ko PORT
B\ - round ta. STH
MOWZ = raund ta PORT
WE = round ke PORT
Traid - round ko PORT
510 - raund tx PORT
MOWE - round x PORT
Salling Instructions Light Vassel Race 2017 ¥
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Wl - teund kg PORT

b= rounid ko FORT

FINISH, i= dee e bebwean a staff displaying a blue flag on the finishing vessel @t the starbeard end and the WK14 at the
ot end,

COURSE 4 / IRC 3-6 an da CR 3-6 / +-70.60 NM
Migw s Btns oy el comifybesd g ny
Donuntaad it Btkpsetinvurl comdvambuEss

Start, ine bebwean a staff desplayving an orange flag an the starting wessed at the starboard end and & pack buoy at the port
waed .

W = round to PORT

SAMSELBL = round 1o STE

WK 28 — leave b TR
Z56 - round to 5TB
CHE HUYGENS - leave to 5TB
MAGNE - leawe to STR
056 - raund ta STE
BOTKIL N - lzave 1 STB
SAMSELBL - round to PORT
Mo 2 - round to FORT
Wl —round o 5TB
w3 = leave to PORT
STEEN - round to PORT
W - round tn PORT
SEGRE — round to PORT
512 = round to PORT

FINLSH, |5 the line betwesn a staff displaying a blue flag on the finishing vessel at the starbeard end and the WE14 at the
porl gnd,

COURSE & / IRC 3-6 en de CR 3-6 / +-85.00 MM
Wiaw it: Bt iyt ooy Dl des
Downlead It ;

Start, Hne babween s skaff displayving an orangs flag on the skarting vessed 8t the starboard end and a Black buoy st the port
e,

w round to PORT
SAMSELEL - round to 5TR
W 28 - leawe 1o STE
Z56 - round to 5TB
CHR HUYGEMS - leave to 5TB
KB - round ta PORT
MW - round to PORT
SBZ = pgund ko PORT
BOTEIL N = round to 5TR
SAMSELBL - round to PORT
MW 2 — rouind te PORT
w1 - round to 5TB
w3 - leave'to PORT
STEEM — Found to PORT
Wi = round to PORT
SEGRE = round to FORT
512 - round to PORT

FINISH, is Ohe line babwesn a staff displaying a blue fiag on the finishing vesdel at the starboard end and the WK14 at the
Pt e
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COURSE & / IRC 2-6 cn de CR 3-6 / -+54.00 NM
CAUTION FOR EXCLUSION ZOMNE

View It: BILoo invier comvemEgsud

Bevantaad ik; bttps/ttinyurl comy R suar

The Boundary of the akclugion are S1°25.950°N 3934 932°F
WG
RN
OOETEYCK 1
51723450 2729.920E

Wimw its https/ tinyvur].comSyBxpkegnp
S LY

Cronvaniborad ik ;

Start, ling bebtween a staff displayving 20 aranga flag on tha starting vassef at the starboard end and a black buay at the port
end.

Saimselbu - Fond W PORT

Goote Bank - leawe ko PORT

CALTION FDOR EXCLLISTON ZONIE

Weasthinder - rondnd b PORT

CALTLION FOR EXCLLISION JONE

55 - rgund ko 5T8

Z - ravsed Ba PORT

BvVH - rauad ta STB

MowWzZ = pnd ko FORT

Wy = round ko PORT

Traawil - pownd b PORT

510 - round ta PORT

MW rosend be PORT

wi - round ko PORT

59 - raund ba PORT

FINLSH, is the line bebwesn a stalt displaving a blue #lag on the finishing wessel &t the starboard end and the WK14 at the
port and,

i
Patrick Demesmaesker - Marc Seynaeve - Guy Houvenaghel - Banoit Van Den Haute

Jury
[irk Sledsens

THE ORGANIZING AUTHORITY WISHES YOU A PLEASANT LIGHT VESSEL RACE 2017
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Appendix 2 - Inspection Card for Race Category 3 monohulls

World Sailing Offshore Special Regulations

Inspection Card for Race Category 3 (with liferaft)
Monohulls

= PERS(IN 1N CHARGE jaon Riving Rules ol Sailing 46): pleose prepara the beat wninal abava the ungating and
sign where Indicsted.

INSPECTORS mavk each inspacied et with 2 checkusrk ar cross. Nole any geliciencios onthe Defidency
Repar. Eleve the Deficiency Beport b ke Person in Change, then retusns the report fo fhe Baee Comnifbes as sow
o5 wossible.

Boat (g r’-r"l./"f LA MNERLS

Mo of prrsonz an

Sarial nurmber | e
I
board |

&

The mspecton i carcied pul as & coorbesy, An inspector cannot limit or reduce
the complete and unimitad responsibility af the pwner and the person in
charge.

"I herehy declare thet 1 am the Persan in Charge, thal whersver Tomilal an idem
ot this checklist il conlorms L ils sssociated Otshore Special Requlation
(FSR), that T have read aod ondecsland the (5Bs and in particalar 1021 and
1.02.2

vivtednane | [ |

Disclaimer af
Liahility

Date | FE—gif- 22 LT

JANUARY 2016- DECEMBER 2017 including updates Janaary 2017
& CRC DA 2002, amendments 2003-2017 & Weorld Satling Limited
Version (1.2 - 03 Marsh 2017

Lay oui on Charl Table ar other Surtace

J41 Frood Lthai hoat mests i50) 1221 7-2 category B &

a11.8 Chils (sl salely electzanic ), Bght lsl plething equipment _‘

1205k Serviclog certificale fur pach Hlkraft L |
1
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328,05
32400
4.0 L
4091

41061
4231

5.01.

3017 &l

.02
L1 4
Adrdl

5021 &)

i

3.04G:1
G.482
30l
1121
3152
31983
3200

F11.1
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Lay oul on Bunk(s)

Emergen;y antenna for aach type of installed Tadin

1 waterliglt handheld VIF radio transceivers showed in pral bag
2ud radin capable of receiving wealher, could be the handheld VEF
First Aid Manual anei Fiest Aid Kil

Foghorn

Tools, spare parts, method to distoonnectisever slinding moging

List all Hare expiry dates
I
| | [ ]

T flelid Brnssd

Lifejacket with lighl, whistle gte, 1 for each crew, marked with name
Each Iileacket has croben or Lhigh strans

Each livincket has oosprayhoo

Fach iallatable | ifejaclet aes spars cylinder (activeiion haid)

il lifejacket inspected by porsan in charge, within Tazh 12 monthy
Salfaty harnsss lor pach crew

Far cach crew 2m tether, with rerload Fay

For 30% o mors orew mid-tethes houk on 22 tethar, or i tethar
Below Deck Inspection

Ay fuast 2 exits, ot least | forwar of the foremost mest

Prrthights that open inward Tibollod " 307 T0O BE OPENED AT SEAY
Sua cocks orvalves on throngh-dinll openings below waterline

Heel of keelstepped mast s secared Lo sleucture

Toilet or fitted buskel, permanently installed

Bunks, permanently psialied

Coolong stave, securely fastenad with fuel shut-off

Water dudivery pumn anc tank

[ 5]
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el
33274
d2f4a)
1284 h)
32002
40351
4.415.1
&.05.4

4.12.1

3084 1) i
447 )
4.7 b
4201 a)
4,207 w

4,203 al
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Harnneids below deck
Spare buins for navigation lights ot requiced [or LED)
Separatn stariiy batiery or hand-starting devies

All anteries are of sealed type

EW DS enshled VHE with masthead antenny & programmerd MMSI

Tapered soft wiud plug at each thraugh-aull fitting

A five blanket adjacent to every cooking device with an open [aae

d fire cxzinguishers, 2oy each, accessible, in diffirent parts of the boat

Safety cquipment location charl

At Tlelin, Ready for Rapid Deployment

Lifehuy with self-igribine Hght and deaqr

Hiaving livne i Grar, 15:250

Foey e sling

On Deck, Where Stowed or Ready for Deploymenl,

Hatch Mosking devices atboched and can b seoured in place
Waterkight high powered suarchlight with spare haiberes and buibs
Waterlight flashlight wih spare batteras and bulbs

Literallis) capakle of rarrying the whole crew

Lileraft SOLAS A Pack

Liferiftis] showed i rigic container, o valise in dedivatec locker

& sieaig,sharp kntle, snoathed and socurely restiaingd
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Harnneids below deck
Spare buins for navigation lights ot requiced [or LED)
Separatn stariiy batiery or hand-starting devies

All anteries are of sealed type

EW DS enshled VHE with masthead antenny & programmerd MMSI

Tapered soft wiud plug at each thraugh-aull fitting

A five blanket adjacent to every cooking device with an open [aae

d fire cxzinguishers, 2oy each, accessible, in diffirent parts of the boat

Safety cquipment location charl

At Tlelin, Ready for Rapid Deployment

Lifehuy with self-igribine Hght and deaqr

Hiaving livne i Grar, 15:250

Foey e sling

On Deck, Where Stowed or Ready for Deploymenl,

Hatch Mosking devices atboched and can b seoured in place
Waterkight high powered suarchlight with spare haiberes and buibs
Waterlight flashlight wih spare batteras and bulbs

Literallis) capakle of rarrying the whole crew

Lileraft SOLAS A Pack

Liferiftis] showed i rigic container, o valise in dedivatec locker

& sieaig,sharp kntle, snoathed and socurely restiaingd
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El

34 Magnetic Ccompass, nnpowered, with deviation :hark, and !
124 &) 2nc megnelic compass, Ty be hand-Feld andior elscironic |T |
e L) Mo less than 2 halyitds per mast, cach capable of hoisling & sail !_

3201 b Propiilsion efgine prowides minimum QSR spead i __|
I35 Sufficient fuel to charge batteries and motor g OSH pead foe 8 heurs _
BRI GP3 'I:i
4011 Sail letters snd numbers meeting RES 77 [
4.3 Enmimeter or log E 1|
1171 Boal's name on huoyant quinment |_'“_|
418 Marine grade relio-reflective miatorial 0T buoyant euiprent u

5
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