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1 Summary

At about 1630" on 21 June 2013, heavy water ingress occurred on board the
traditional vessel RAKEL when she was sailing from Bremerhaven to Heligoland. At
about 1830, the rescue cruiser HERMAN MARWEDE was summoned to assist by
radio. The vessel was kept drained by means of a bucket chain and headed for the
port of Heligoland. Eight of the 11 people on board were given preventive medical
care. One person suffered a laceration to the eye and another, contusions to the ribs.
The vessel was run aground in Heligoland as a precaution and pumped out by the
fire brigade.

' All times shown in this report are Central European Summer Time =UTC +2 h
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2 FACTUAL INFORMATION

2.1 Photo

© Hasenpusch Photo-Productions

2.2 Ship particulars

Name of ship:
Type of ship:
Nationality/Flag:
Port of registry:
MMSI number:
Call sign:
Owner:

Year built:

Shipyard/Yard number:

Classification society:
Length (overall):
Length (deck):
Width (overall):
Draught:

Gross tonnage:
Displacement:
Engine rating:
Main engine:
Hull material:
Hull design:

Figure 1: Photo of ship

RAKEL
Traditional vessel, ketch
German
Bremerhaven
211379440
DLBG
Private
1896
Larvik (Norway), built as a wooden fishing
vessel
None, registered as a traditional vessel
28.00 m
19.00 m
5.50m
2.50m
42
50 tonnes
112 KW (150 HP)
MWM D232,V 6
Wood
Carvel structure, frames with inner ceiling
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2.3 Voyage particulars
Port of departure:

Port of call:

Type of voyage:
Manning:

Draught at time of accident:

Speed at time of accident:
Pilot on board:
Canal helmsman:

Bremerhaven

Heligoland

Traditional vessel, national trade, charter
11

Fore: 1.80 m. Aft: 2.50 m

7.5 kts

No

No
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2.4 Marine casualty or incident information

Type of marine casualty/incident: Serious marine casualty

Date, time: 21/06/2013 at about 1630

Location: Approximately 10 nm south of
Heligoland, North Sea

Latitude/Longitude: ¢ 54°07'N A008°01'E

Ship operation and voyage segment: Coasting

Place on board: Hull

Consequences (for people, vessel, cargo) Vessel damaged, people injured

Excerpt from BSH Nautical Chart No 3014, Sheet 1, Heligoland Bight

Scene of the
accident

Figure 2: Nautical chart
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2.5 Shore authority involvement and emergency response

Agencies involved:

Waterway police (WSP), German
Maritime Search and Rescue Service
(DGzRS), ambulance, fire brigade

Resources used:

Watercraft, pumps

Action taken:

Vessel drained, primary care for
casualties

Results achieved:

Drained condition of vessel preserved, no
lasting injuries

Page 9 of 66




JBS Uk

Bundesstelle fiir Seeunfalluntersuchung
Ref.: 160/13 Federal Bureau of Maritime Casualty Investigation

3 COURSE OF THE ACCIDENT AND SUBSEQUENT COURSE OF
THE VOYAGE

3.1 Course of the accident

The subsequent course of the accident is reproduced according to the written
account of the skipper and mission logs of the DGzRS.

At about 1250 on 21 June 2013, the RAKEL cast off in Bremerhaven with 11 people
on board. The RAKEL's crew consisted of nine passengers and she was navigated
by the owner, who is in possession of a Sportseeschifferschein (German certificate
for operating pleasure craft in coastal waters). The holder of a Sportbootfuhrerschein-
See (German maritime pleasure yachting navigating licence) was assigned the role
of skipper's deputy. According to the owner, the holder of a navigating certificate with
many years of sailing experience was also on board.

The first reef was tied into the mainsail because of the weather forecast. The Alte
Weser lighthouse was passed at 1605 and they steered a 330-degree course for
Heligoland. At about 1630, the skipper felt an impact that he was unable to attribute
to swell. At this point, the bilge was drained. At 1700, the two automatic 12-volt yacht
bilge pumps were running continuously. However, they short-circuited and failed
because of the high water level. A diaphragm pump powered by electricity that was
permanently installed in the engine room also failed. The petrol-driven generator on
deck was started in order to drain by means of a 220-volt submersible pump. The
generator ran only briefly and then also failed. The passengers on board formed a
bucket chain and Bremen Rescue (MRCC) was called by radio at 1731 for reasons of
safety. The crew of a motor yacht assisted MRCC by relaying radio traffic for the
RAKEL, which was barely comprehensible. Fish research vessel WALTER HERWIG
Il and rescue cruiser HERMANN MARWEDE were at the scene to provide
assistance at 1758 and 1803 respectively. The tender VERENA transferred a
portable motor-powered pump to the RAKEL at 1824. This pump started but did not
draw water. Moreover, it remained inoperable after seeking technical advice by radio.
Therefore, the water was drained by means of a bucket chain again. (According to
the owner, it was later found that the impeller was defective.) The outer port of
Heligoland was reached at about 1849. At 1904, the RAKEL collided with Jetty A
while berthing in the port of Heligoland. Eight people from the crew were ordered to
go to hospital after the vessel made fast. One person had a laceration above the eye
and another suffered contusions to the ribs.

The fire brigade assisted the RAKEL in shifting to the designated grounding area in
the outer port at about 2030. The DGzRS finished its mission at about 2112. A leak
on the port side just below the waterline was re-caulked? and treenailed with the
application of lead strips during low tide on 22 June 2013. The shifting manoeuvre
was unsuccessful after she was re-floated on the night of Saturday to Sunday. The
RAKEL ran aground again and listed at 45 degrees to port, which resulted in the
need for renewed intervention by the fire brigade due to water ingress.

2 Caulking involves applying oakum or cotton to the joints on a wooden vessel/deck planking by
means of a caulking iron and caulking hammer, followed by sealing using pitch or a special rubber
caulking compound.
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The VERENA returned to the RAKEL at about 0914 but was unable to assist the
stricken vessel because she was "completely rotten." At best, more assistance would
be needed to deploy oil booms. The RAKEL was unable to shift to the southern port
under her own steam until about 1130 on 23 June 2013.

Figure 3: Controlled grounding in Heligoland

Figure 4: Grounding in the port

3.2 Subsequent course of the voyage

On 21 June 2013, the Ship Safety Division (BG Verkehr) issued a detention order
prohibiting the vessel from leaving port and proceeding to sea because her buoyancy
was not assured after the ingress of water. Subject to conditions, this detention order
was lifted on 28 June 2013 for a single transfer to a shipyard in Cuxhaven. The
transfer was made on 2 July 2013 without any complications.
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From 3 July to 16 July 2013, the RAKEL was on a slipway at the Boots- und
Schiffswerft (boat and shipyard) Cuxhaven and an emergency repair carried out. A
second transfer from Cuxhaven to Bremerhaven also passed without any
complications and the RAKEL was safely moored at her berth in Fischereihafen 1 at
about 2200 on 21 July 2013.

4 INVESTIGATION

This serious marine casualty was reported to the Federal Bureau (BSU) at 1900 on
21 June 2013.

Statements of the owner, mission reports of the DGzRS, documents of the Ship
Safety Division, report of the underwriter, and the survey logs of the BSU were
available for the investigation.

4.1 Weather report

An official weather report was requested from the Maritime Division of Germany's
National Meteorological Service (DWD) for the wind and sea conditions in the
German Bight sea area at 1800.

Summary

Weather situation

Prominent pre-summer hot storm conditions over Central Europe evolved into the
low-pressure system 'Norbert' on the evening of 20 June 2013. It slowly moved north-
east and stood at 1,000 hPa over the North Sea at about 1400 on 21 June 2013. At
the same time, a prominent windstorm from the south-west formed in the southern
part of the low-pressure system.

Weather conditions

At 1700, the data measured indicate a south-westerly wind of up to force 9 Bft with
mean winds of force 6 to 7. Isolated gusts of force 10 Bft would have been possible
at 1800.

Wave measured heights beyond the significant swell are barely evident. Certain
buoys registered wave heights of 1.5to 2 m.

It was generally very cloudy to overcast with showery spells and occasional thunder
and lightning at the time of the accident.

Visibility stood at 5-8 km.

4.2 History of the vessel

The gaff ketch was built as a non-motorised fishing vessel in November 1896 in
Larvik, Norway. She was given the name RAKEL. The present owner bought the
vessel in 1981 in Norway when she sailed as a motorised cargo vessel under the
name NT362V. He then converted her to the present ketch with the equipment below
deck.
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Figure 5: The RAKEL on a slipway in about 1981

According to information given by the owner, beyond normal servicing and
maintenance the following work was carried out after she was converted to a sailing
vessel:

1991 Machinery replaced by the present MWM engine at the Neptunwerft shipyard
in Bremen

2001 Planks replaced at the Deterswerft shipyard in Berne (Weser)

2003 New rudder at the Harmening shipyard in Bremen

2006 Restoration of the bow on the port side

2007 Deck renewed on the port side

2008 Ceiling renewed

2009 Exhaust system replaced by Messrs Mahrlander Bremen

4.3 Registration

According to the files of the Ship Safety Division, the RAKEL received a safety
certificate pursuant to Germany's Safety Directive for Traditional Vessels for the first
time in 2003. In June 2002, the sworn expert for traditional vessels certified "that in
respect of hull, machinery, electrical system, as well as the navigation, radio, and fire
protection equipment (design/equipment), the vessel satisfies the Safety Directive for
Traditional Vessels (vessel category A)" for the purposes of this registration. In the
notes to this document of compliance, the expert adds that the former cargo hold is
divided into accommodation space, engine room, and galley with associated
facilities. The engine room with encapsulated motor is reportedly separated from the
accommodation space by a lightweight bulkhead. In addition, the following drawing
was also submitted for appraisal by the Joint Commission for Historic Watercraft
(GSHW). Based on the ensuing opinion of the GSHW, See-BG (marine insurance
and safety association, now the Ship Safety Division) issued the safety certificate for
traditional vessels for the shipping range 'Trade in near coastal waters/A1' for the first
time in 2003.

Page 13 of 66



-BSU.x

Bundesstelle fiir Seeunfalluntersuchung
Ref.: 160/13 Federal Bureau of Maritime Casualty Investigation

Figure 6: Top view of the RAKEL

The most recent survey was made on 14 June 2012 by the same accredited expert
for traditional vessels. In this report, the expert noted that the vessel is in a good
state of repair.

4.4 Accident reports that involve the RAKEL

Two accidents involving the RAKEL are stored in the BSU's marine casualty
database.

The first report concerns the RAKEL being run into by the traditional vessel
FRIDTHJOF at Berth 90 in Rostock on 9 August 2007. This resulted in damage to
the bowsprit shrouds, the jib boom was severely overstretched, the deck was raised,
and additional consequential damage was feared.

The second report deals with a collision on 8 August 2009 with the 'Seequatze' OLL
KORL in the sea area off the eastern pier in Warnemunde. Two people on the OLL
KORL fell overboard, the mast was shattered, the bulwark destroyed, and the deck
damaged during the collision. The RAKEL's bow stem was slightly scuffed and the
bob stay torn off.

4.5 Investigation after the accident on the slipway in Cuxhaven

The Ship Safety Division surveyed the RAKEL on 3 July 2013. Based on the findings
of the survey, the following work was carried out and certified at the Boots- und
Schiffswerft Cuxhaven:

1.) All the butt joints on the planking were opened, re-caulked, and treenailed with
the application of lead strips.

2.) The plank butts on several longitudinal joints forward on the starboard side
were re-treenailed and in the area of the waterline treenailed with the
application of sheet metal.

3.) The sternpost rabbet was re-caulked and sealed.

A type of transport boat for live fish that was common on the Pomeranian coast (source: Wikipedia)
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4.) All the longitudinal joints on the planking in the hull underbody were checked
and re-caulked in places. Particularly large plank joints were covered and then
treenailed with the application of lead in some areas amidships on the port
side.
5.) In the area of the forepeak bilge, an old PU foam seal was removed and a
damaged plank sealed properly.

Figure 7: Plank joints treenailed with the application of sheet metal

Figure 8: Plank joints
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Figure 9: Bonded wood strips in longitudinal joints

The expert acting on behalf of the underwriter indicates the point of impact just below
the waterline (red arrows). This was treenailed with the application of sheet metal
when the vessel was run aground in Heligoland and should be visible in the photo
below in the vicinity of the longitudinal joint. According to information given by the
owner, the point of impact with an unknown object should be the area visible two
strakes lower (black arrow).

Reported point
of impact

Figure 10: Details of the point of impact
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4.6 Survey by the BSU

The vessel was surveyed by two members of the BSU staff at the RAKEL's berth in
Bremerhaven (Fischereihafen) on 16 September 2013. Since the mission reports
indicated it was not possible to stop the ingress of water, particular attention was
given to examining the technical equipment vis-a-vis bilge pumps, the condition of
the machinery, as well as the hull.

4.6.1 Bilge pumps

All the pumps on board and the drainage system failed, meaning draining was only
possible by many people on board forming a bucket chain.

Hand pump

According to information given by the owner, the hand pump mounted on deck was
installed in 1990.

Figure 11: Hand pump

Simple hand pumps of this nature are very effective on fishing vessels because
smaller particles in the bilge water do not affect the operation of the pump. The pump
on board the RAKEL was not operational and had been taken out of service. The
pump handle was no longer attached and the membrane had been replaced by a
wooden block.

Pump below deck in the engine room

An electrical diaphragm pump with a pumping capacity of about 2,500 I/h is attached
to the engine room bulkhead below deck. Using permanently installed piping and a
valve group, it is possible to drain various compartments.
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Figure 12: Electrical diaphragm pump

Figure 13: Valve group

However, the pump on the bulkhead did not work because the bolt connecting the
pump diaphragm to the handle had broken off.

12-volt yacht pumps

Two 12-volt yacht pumps with mechanical float switches are mounted amidships
below the bottom boards. According to information given by the owner, the capacity
of the two pumps is about 2,600 I/h. The switching relay and current distribution for
both pumps are mounted in a house junction box on the port side beneath the bottom
boards.
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Figure 14: 12-volt pumps, hoses, and electric cables

According to information given by the owner, both pumps failed because the
connections and a switching relay were immersed, thus producing a short circuit in
the electric cables.

220-volt pump
During the survey on board, three 220-volt household/hardware store pumps (partly

equipped with float switch) were inspected. A portable 2.5 kW petrol-driven generator
is available on deck for power generation.

Figure 15: 220-volt household pumps
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Figure 16: 220-volt garden pump and petrol-driven generator

The three 220-volt pumps could not be used as the generator failed to run because a
fuel hose had a kink in it. According to information given, the old porous fuel hose
was replaced before the accident. The replacement hose installed was too long. This
resulted in a kink in the hose during operation, thus interrupting the fuel supply.

4.6.2 Electrical equipment

The 12-volt power supply on board the vessel is maintained by batteries and a
generator, as well as by shore electric power supply with three 220-volt chargers.

Figure 17: Battery in the engine room (port side)
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Figure 18: Generator on base

Figure 19: Charger and batteries (starboard side)

Figure 20: Shore electric power supply
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4.6.3 Machinery

During the survey of the engine room, it was noted that the floors and frames, the
ceiling boards, as well as the deck beams and planking were not coated with foam-
forming paint designed to develop an insulating, protective layer in the event of fire.
Similarly, the foam-forming paint is not substituted by non-combustible insulation or
encapsulation of the main engine. Moreover, no brackets or mounting holes were
found for the attachment of lateral insulation and encapsulation of the main engine.
No additional bilge pump is attached to the main engine. Moreover, the generator,
which is driven by a drive belt, is fixed to the engine base.

Figure 21: View of the engine (starboard side)

No insulation

Figure 22: Engine (port side)
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The exhaust pipe is not sufficiently insulated and the filling pipe for the diesel tanks
located on the port and starboard side is not connected with the filler neck on deck:

Figure 23: Tank filling and ventilation

The diesel tanks vent in the engine room via the open filling necks or additionally
mounted ball valves on top of the tank. The tank filling level is determined using other
ball valves at the lowest points of the tanks, which are equipped with a hose for
sounding.

The engine room is separated from the galley and accommodation space only by a
wooden bulkhead and simple wood door fitted with a wired glass window. Fire
extinguishers are available below and on deck for firefighting.

Figure 24: View of the engine room door
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4.6.4 Hull
The BSU surveyed the hull when the vessel was afloat. The vessel has an inner
ceiling almost throughout. The normal frame level should be 400 mm. The thickness
of the planks and ceiling was not determined. The hood ends of the planking are
bolted through the frames to the ceiling at several points. Here, additional wood and

steel plates were placed below the nuts.

Figure 25: Bolted hood end

The vessel has no transverse bulkheads and the entire hull should be regarded as
one unit. The area below the floor in the fore section, which was originally sealed
using PU foam, was inspected. A rotten frame on the starboard side has been
doubled using new frame pieces.

Figure 26: Frames in fore section
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5 ANALYSIS

5.1 Conversion to a ketch

A Tonnage Certificate issued in 1948 was found in the vessel's documentation at the
Federal Maritime and Hydrographic Agency. According to the drawing in the rating
certificate, the RAKEL had a forward engine room bulkhead, which was also the aft
cargo hold bulkhead, and a bulkhead towards the forward accommodation
space/cable-tier (the forward cargo hold bulkhead).
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Figure 27: Rating certificate drawing

These bulkheads divided the vessel into three sections. In the event of leakage,
seaworthiness is enhanced if each section can be drained individually. However, the
transverse bulkheads have not been watertight since the RAKEL was converted back
to a gaff ketch, meaning the vessel consists of only one section.

In the drawing submitted in 2003 to the GSHW for evaluation, the forward bulkhead
is shown as a bulkhead, and a door with window is located in the aft engine room
bulkhead (see Fig. 6). Such a door — made out of wood, window, no sliding bolt — in a
non-watertight bulkhead and bordering with the engine room is not permitted.
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The main companionway to the accommodation space has no coaming or
washboard, meaning sufficient watertight integrity cannot be established because of
the design. The conversion and maintenance work was conducted without the
involvement of a classification society, the Ship Safety Division, or an accredited
expert for traditional vessels.

Neither the electrical 220-volt system nor the 12-volt system on the RAKEL complies
with merchant vessel or yacht standards in respect of type test, wiring or layout.

The venting of diesel tanks in the engine room, incomplete connection of filling lines
with diesel tanks, and sounding of tanks using a hose and ball valve are not
permitted.

Any exposed timber in the engine room of a wooden vessel should be coated with
foam-forming paint or fitted with non-combustible insulation. Alternatively, the engine
must be completely encapsulated with insulation. None of these fireproofing
measures have been taken on the RAKEL.

According to the Directive for Traditional Vessels, exhaust pipe components that
have a possible surface temperature of more than 220 degrees Celsius must be fully
insulated. The exhaust pipe on the RAKEL is not adequately insulated.

According to the owner, it was difficult for an expert to inspect the frames and this
never happened because of the ceiling.

Approved stability documents and instructions for the operation of sails, as well as
manning with sufficient deckhands are not present.

5.2 Underwriter's report and survey of the Ship Safety Division

After the accident, the Ship Safety Division and an expert acting on behalf of the
underwriter surveyed the vessel in Cuxhaven.

The expert acting on behalf of the underwriter states that based on the new scuff
marks found on the port side (see Fig. 10), it would be possible that a collision with
flotsam occurred, which compressed the material enough to cause the underlying
plank joint to burst open. However, this leakage of approximately 40 cm in length on
the plank joint just below the waterline cannot have been the sole reason for not
being able to pump out the water. The expert assumes that significant forces acted
on the structure when sailing in swell at 7 Bft and that with probability bordering on
certainty additional water could enter at the vertical plank joints, which on the slipway
were open to up to 20 mm. The expert assumes that the RAKEL had lost her
longitudinal strength and bases this on the fact that on the slipway the ends of the
vessel were resting on the cradle and a gap was visible in the middle between cradle
and keel rail (hogging).
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The expert also assumes that the deficiencies found, the poor longitudinal strength
and associated lack of seaworthiness in particular, already existed at the time of the
last survey conducted in connection with acquiring the safety certificate for traditional
vessels by the accredited expert for traditional vessels.

This marine casualty gave rise to the RAKEL's first survey by the Ship Safety
Division. The surveyor from the Ship Safety Division states that all longitudinal joints
in the hull underbody and topsides must reportedly be examined and if necessary
caulked. Three strake joints were parted from the frames forward on the starboard
side. About 80% of the covered butt joints on the planks are reportedly leaking. The
sternpost should be re-caulked after drying. The PU foam in the forepeak bilge used
for sealing a plank on the starboard side should be removed and the area properly
repaired. The deck is reportedly leaking at many points and the deck beams
amidships and in the engine room area are reportedly damp and starting to soften.
The rudder reportedly has too much play and the shaft and bearing must reportedly
be renewed.

5.3 Registration as a traditional vessel

The vessel was in possession of a safety certificate for traditional vessels from the
Ship Safety Division in accordance with paragraph 1.1 of the Safety Directive for
Traditional Vessels at the time of the accident. The certificate was issued on 2
November 2012 and valid until 30 October 2014. The vessel was registered as a
sailing vessel (vessel category A) for trade in near coastal waters with no more than
12 people on board.

The Safety Directive for Traditional Vessels lays down the registration requirements
for traditional vessels (directive pursuant to Article 6(1) Schiffssicherheitsverordnung
(German ordinance for the safety of seagoing ships)). In cooperation with the GSHW
and pursuant to paragraph 1.4, See-BG* decides as to whether the conditions for
issuing a safety certificate for the operating mode 'Traditional Vessel' are met based
on the documentation submitted by the applicant, and for vessels with less than 80
people on board, also a report by an expert on traditional vessels. Individuals
responsible according to the Schiffssicherheitsgesetz (German ship safety act) —
operators or owners, for example — must also declare that they will operate the
traditional vessel in the interest of non-material goals, fostering maritime heritage, as
well as for social purposes and the like, and not for sustained monetary gain.

If a written application for a vessel is submitted directly to See-BG, then See-BG
makes its own enquiries and surveys before issuing the safety certificate. However,
such enquiries or surveys by See-BG are dispensed with for vessels with less than
80 people on board if the application for registration of a traditional vessel is
forwarded to See-BG via the GSHW and the latter concludes that the conditions for
registration are met based on its own investigations. Accordingly, the GSHW notified:

* Now known as the Ship Safety Division
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"A review body from the GSHW will review applications for validity and then forward
them to See-BG with an instruction to issue the certificate. See-BG issues the
certificate in its capacity as federal ship safety authority without any subsequent
investigations of its own."

The owner of the RAKEL opted for a validity review by the GSHW vis-a-vis
registration as a traditional vessel and a report was issued by a publicly appointed
and sworn expert for traditional vessels on behalf of the owner for the first time in
April 2003. Based on this report, the vessel is assigned to vessel category A —
registered or up to 12 people and a hull length of less than 25 m. Furthermore, the
expert certified full seagoing operation for the performance of single-day voyages
with up to 25 people on board in near coastal waters.

At no time was the vessel surveyed by a surveyor from See-BG/Ship Safety Division
or a classification society.

The expert for traditional vessels did not survey the frames or floor and was also not
consulted during the conversion. In the course of the examination pursuant to the
Safety Directive for Traditional Vessels, the expert issued more than one document
of compliance, according to which the vessel complies with the Safety Directive for
Traditional Vessels in respect of her hull.

5.4 Survey of the hull and bulkheads

The nature and scope of a survey of commercially operated seagoing vessels is
clearly defined by the classification societies. For example, in the case of steel
vessels the thickness of the plating must be measured to assess with certainty the
general and local degree of corrosion. The bulkheads, frames, frame connections,
and floors must also be surveyed. However, this may give rise to difficulties or not be
possible if the bilges of a former cargo vessel, which is operated as a traditional
vessel, are subsequently filled with concrete for reasons of stability.

A survey on a merchant vessel made of wood, such as a fishing vessel, is also
clearly defined. For example, Germanischer Lloyd's Rules for Classification and
Construction for wooden seagoing vessels clearly provide for class renewal surveys
of the hull (4.5): "The ceiling and insulation of the spaces is to be removed at several
points, at the surveyor's discretion.

With regard to watertight bulkheads, section 4(11) of these rules for wooden
seagoing vessels states that the engine room, accommodation space, and cargo or
fish hold must be separated by watertight bulkheads on all vessels. Moreover, a
watertight collision bulkhead must be provided on vessels exceeding 18 m in length.

The RAKEL is almost completely fitted with a ceiling. With that in mind, the expert for
traditional vessels believes it was not possible to survey the structure. Transverse
bulkheads and a collision bulkhead do not exist or their design is not watertight.

® Information sheet of the GSHW on safety certificates for traditional vessels dated 23 May 2001
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At no time in the past 10 years did the expert for traditional vessels survey the vessel
beneath the waterline and despite that certified she was in a good state of repair in
June 2012.

A query with the Ship Safety Division revealed that surveyors of the Ship Safety
Division inspect vessels in accordance with the aforementioned rules of classification
societies, and that bottom surveys are conducted regularly. This approach is not
prescribed by the safety directive but is a technical standard for inspecting watercraft.

6 CONCLUSIONS

6.1 Condition of vessel

The 117-year-old traditional vessel RAKEL was not seaworthy when the serious
marine casualty occurred. The many improperly sealed longitudinal joints and
transverse butts in the hood ends of the planking must be seen as the main cause of
the water ingress. The breadth of the joints indicates that the shell could not be
adequately sealed because of the planking expanding due to moisture. A single
instance of damage that would be solely responsible for the ingress of water was not
located. The point of impact indicated on the port side just below the water surface
cannot have been the sole cause of the water ingress. This point would only lead to
increased water ingress when sailing on port bow at a considerable heel. However,
she was sailed on starboard bow, meaning the point on the port side would have
been largely above the water surface.

The cause of the water ingress also appears to be the non-connected (or not
connected to the frames) strakes. Bolted joints with the inner ceiling are a final
measure when frames or floor are rotten or no longer present. The longitudinal
strength of the hull is thus no longer given and the plank butts in the planking start to
leak when sailing aggressively.

If the vessel was divided into sections (each of which could have been drained
separately) by several transverse bulkheads in accordance with the rules for
seagoing vessels, then the water ingress could have been localised and watertight
integrity enhanced.

The expert did not conduct a survey of the frames and structure behind the planks (or
ceiling) and it is difficult to understand why the poor condition of the vessel was not
challenged during the survey.

This distress situation could have been avoided if the longitudinal strength was
sufficient and the hull watertight.

6.2 Seaworthiness

Inter alia, seaworthiness implies that fixed bulkheads with defined coaming heights®
are at access points to enclosed superstructure. The establishment of sufficient
watertight integrity for the main companionway on the RAKEL was not possible
because there was no coaming there whatsoever.

® See classification rules and/or the law concerning the International Convention on Load Lines
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Figure 28: Main companionway amidships

Seaworthiness also implies that verified stability documents and information
concerning manning with sufficient deckhands are kept on board. The BSU has
already pointed to this issue during the investigation of other marine casualties
involving traditional vessels and issued corresponding safety recommendations.
Reference to the implementation of these safety recommendations was last made on
19 February 2009 in a hitherto unpublished investigation, the distribution of which to
the BMVI’, the Ship Safety Division, and the GSHW was expedient and purposeful.
This investigation into the stability of traditional vessels conducted in 2009, including
safety recommendations, is reproduced in the annex to this report. Various accidents
involving traditional vessels were referred to in the course of this investigation and
the BMVI announced a revision of the Safety Directive for Traditional Vessels. To
that end, the BMVI charged the Ship Safety Division with the preparation of an initial
draft of the revised safety directive. The BMVI is currently considering this draft.

6.3 Equipment and machinery

The condition of the marine equipment on the RAKEL, including pumps and electrical
system, does not comply with the normal equipment standards for a seagoing or
traditional vessel.

The permanently installed electrical pump in the engine room failed because of a
technical fault and the hand pump mounted on deck had been taken out of service.

" The Federal Ministry of Transport, Building and Urban Development (BMVBS) received the

designation Federal Ministry of Transport and Digital Infrastructure (BMVI) by administrative order of
17 December 2013
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The wiring on the 12-volt yacht pumps beneath the bottom boards — or otherwise —
does not conform to standard, meaning an electrical short circuit was to be expected.
Use of the large number of 220-volt hardware store/household/garden pumps on
board would have been able to stop the ingress of water. However, they could not be
operated because the petrol-driven generator on deck failed after a short period
because of an inadequate repair to the fuel tube.

With regard to fire protection, the machinery and the engine room are not equipped in
accordance with the rules for seagoing or traditional vessels. Fire protection by paint
or encapsulation of the main engine in accordance with the Safety Directive for
Traditional Vessels does not exist. Insulation of the exhaust pipe is insufficient.
According to the Safety Directive for Traditional Vessels, this insulation should be
fitted to exhaust pipe system components that have a possible surface temperature
of more than 220°C. In the case of the MWM engine, this is even higher. The
prescribed temperature of 220°C is the ignition temperature of diesel fuel. This
threshold value is taken from the classification rules for seagoing vessels. The value
is much too high for accidental-contact/personal protection. The classification rules
for sporting craft, which require that exhaust pipes with a surface temperature of
more than 80°C be fully insulated, should be applied for confined engine rooms such
as that of the RAKEL.

No rule permits the venting of tanks in an engine room.

Given the condition of the systems, it is difficult to understand the expert's document
of compliance for traditional vessels, which implies that the machinery, equipment,
and electrical equipment complies with the Safety Directive for Traditional Vessels.

6.4 Survey of the traditional vessel

The BSU's investigation revealed that there is no uniform procedure for how surveys
are conducted. While surveyors from the Ship Safety Division generally observe the
requirements of classification societies, freelance experts may be more willing to
tolerate certain issues of relevance to safety. In any accident involving a traditional
vessel previously investigated by the BSU, where the vessel had safety-related
technical deficiencies, a freelance expert surveyed that vessel. In the interest of
vessel safety, a uniform approach would appear to be necessary.

The safety directive does not provide clear instructions as to what approach should
be taken in respect of reproductions and major conversions. In the course of the
marine casualties involving the Gotland (Ref.: 49/02, published in 2003) and the LISA
VON LUBECK (Ref.: 164/06, published in 2007), the BSU indicated that the Safety
Directive for Traditional Vessels should be amended to the effect that major
conversions should be conducted under the supervision and approval of a
classification society, the Ship Safety Division, or an accredited expert (see annex to
the report).
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7 SAFETY RECOMMENDATION(S)

The following safety recommendations do not constitute a presumption of blame or
liability in respect of type, number or sequence.

7.1 BMVI, Ship Safety Division, and GSHW

The Federal Bureau of Maritime Casualty Investigation recommends the urgent
revision of the Safety Directive for Traditional Vessels and inclusion of the following
provisions:

1.

Reproductions and conversions of historic watercraft must be carried out with
plan approval and supervision by a classification society or an accredited
expert during construction.

. Traditional vessels must have approved stability documents and sailing

instructions on board. These documents must be prepared on the basis of a
combined inclining and rolling test in accordance with the requirements of
classification societies and under the supervision of a classification society or
an accredited expert.

. A uniform approach for surveying traditional vessels must be defined for

surveyors from the Ship Safety Division and experts with the requisite
accreditation.

The survey defined for the vessel's structure, shell plating, and bulkheads
must have a uniform scope. It must be included in the Directive that fittings
and ceilings must be partially removed when surveying the frames, floors, and
deck beams if necessary.

To ensure that persons are protected, exhaust pipes with a surface
temperature of more than 80°C must be fully insulated.
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8 SOURCES

e Enquiries by the waterway police (WSP)
e Documentation of the DGzRS and MRCC
e Written statements
Owner and skipper
e Documentation of the Ship Safety Division
e Underwriter's report (expert: H.U. Brunner)
e Nautical charts and vessel particulars, Federal Maritime and Hydrographic
Agency (BSH)
o Official weather report by Germany's National Meteorological Service (DWD)
¢ Rules for Classification and Construction of Germanischer Lloyd
. - Part 1 Ship Technology
. - 0 Classification and Survey
. - Part 3 Sporting Craft
.- 13 Wooden vessels, issued in 1994 and reprinted in 2008
¢ Directives within the meaning of Article 6 Schiffssicherheitsverordnung (ordinance
for the safety of seagoing ships) concerning improving the safety of traditional
vessels
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9 Annex
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LISA VON LUBECK
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