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1. Facts
On 5 July 2019, after leaving the Danish port of Hvide Sande at 6:00 am, while navigating
towards the North Sea fishery, approx. 35 NM from the port, the WŁA 184 Helot fishing vessel
experienced a sudden and rapidly deepening heel to starboard. After a few minutes, the heel
was so large that water began to penetrate the cargo hold of the vessel and then the engine room.
The main engine has stopped and electrical power has been lost. The six men crew was unable
to control the heel using the vessel equipment. The master decided to make a distress call. The
weather conditions were favourable.
The called rescue services provided, among others, combustion pumps which enabled pumping
out a small volume of water and slightly reducing the heel. The vessel was towed heavily tilted
to the port of Hvide Sande. After complete pumping out of water from the vessel and placing
the vessel on an even keel, the rescue operation was completed.
The vessel has been repaired.
2. General information

Photo 1 - WŁA 184 – Helot, at the quay in the port of Hvide Sande.
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2.1. Vessel particulars
Name

WŁA -184 Helot

Flag

Poland

Year of build

1985

Shipyard

Ustka Shipyard

Shipowner

Gadus Sp. z o.o.

Operator

Gadus Sp. z o.o.

Classification society

PRS

Vessel’s type

Fishing vessel

Call sign

SPG 2663

Gross tonnage

259

Main engine power [kW]

552 kW

Length [m]

26,46

Width [m]

4,00

Hull material

Steel

Minimum crew

7 men
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2.2. Voyage information
After repairs at the Polish shipyard, the vessel sailed to the Danish port of Hvide Sande. Upon
preparation for fishing, it departed for the North Sea fishery for crabs. After two hours of
navigation, a deep heel to starboard occurred. Despite several hours of efforts to pump out the
water, it was not possible to significantly stabilize the vessel. The crew was evacuated to the
Danish SAR KYST FRB15 vessel.
The SAR rescue ship under the Danish flag EMILI ROBIN towed the vessel, which was
practically lying on the board, and after five hours of towing, the vessel was moored at the port
of Hvide Sande.
The vessel crew consisted of 6 men, all crew members were of Polish nationality.
2.3. Marine casualty or incident information
Kind:

serious marine casualty

Date and time:

5 July 2019 at approx. 08:00

Geographical position of the accident:

φ = 55°52,2’ N λ = 007°22,7’ E

Geographical area:

North Sea

Nature of the water region:

sea waters

Weather:

wind W 5, sea state 3-4 (dead
wave), air temperature +13°C

Operating state of the vessel:

on the way to the fishery

Effects of the accident on people:

evacuation from the vessel

Effects of the accident on vessel:

flooding

with

water,

repair

necessary
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2.4. Shore Services and Rescue Action Information
Entities involved:

SAR - Danish services, EEMS SOLAR vessel (Dutch
flag)

Resources used

Rescue helicopter, SAR rescue vessel – Emile Robin
(Danish flag), SAR fast rescue boat – KYST FRB15
(Danish flag)

Response speed, rescue service

Immediately after transmitting the distress call from the

activities:

vessel’s master to the Lyngby Radio coast radio station.

Photo 2 - The EMILE ROBIN rescue vessel at the quay in the port of Hvide Sande
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3. Circumstances of the accident
On 5 July 2019, after preparations to departure to the sea, which took place at approx. 6:00 am,
the HELOT WŁA-184 vessel departed from the Danish port of Hvide Sande to a fishery located
about 35 NM away for crab fisheries in the North Sea off the west coast of Denmark. A few
weeks earlier, the shipyard repairs were completed. It was the first crab fisheries cruise of the
vessel after the repairs. The crew was composed of 6 men. There were large numbers of crab
cages (about 1000) on the shelter deck in the aft part and on the starboard side along the
superstructure. A refrigerator in which about 7 [T] of crab baits were stored was placed on the
aft part on the main deck (below the shelter deck) on starboard. The fuel tanks were not 100%
full.
On departure to the sea, the vessel heeled to starboard due to asymmetrical loading. The sea
voyage was taking place in relatively good weather conditions. The vessel was navigating
sideways to the wave coming from the starboard, behaving “stable” on it. After more than 2
hours of cruise, while filling the cargo tank on starboard with seawater, the vessel experienced
a sudden, rapidly increasing heel. The master of the vessel noticed, using a surveillance camera
located in the hold, a “fountain” of water gushing cyclically from the cracks under the loosely
fitted hatch on the cargo tank’s bulkhead on starboard. The vessel course to the wave was
changed, however the heel of the vessel was increasing rapidly. After a few minutes, the vessel's
heel was so large that the seawater began to flow into the engine room. The main engine
stopped, electricity was lost. The master stated that it would be impossible to control the heel
with the equipment at the disposal of the vessel.
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Photo 3 - Photo of the WŁA-184 Helot vessel from the deck of the rescue helicopter. Crab
cages visible on the shelter deck. Cages attached alongside the superstructure on the
starboard side, invisible, under water. On the fore deck, in yellow suits, the crew activating
the pumps provided by the helicopter.
At approx. 8:50 am the shipmaster made a distress call via the Lyngby Radio coast station.
The Danish SAR helicopter delivered two water pumps and fuel tanks to the vessel. At 9:55 am
a ship called EEMS SOLAR under the Dutch flag, which responded to distress call and stayed
nearby until the vessel was took under tow to the rescue ship. At 10:20 am two rescue ships left
Hvide Sande; the KNYST FRB15 fast rescue boat and the EMILY ROBIN rescue ship. The
first of them reached the WłA-184 Helot fishing vessel crew who were trying to pump the water
out of the flooded compartments at 11:30, while the second, the EMILY ROBIN rescue ship,
arrived at 12:30. As the several-hour efforts of the crew of the fishing vessel to pump the water
out failed and the vessel was still heavily heeled, the decision was made to abandon the vessel.
At approx. 2:00 pm the crew switched to the fast rescue boat and then was transferred to the
rescue ship. The EEMS SOLAR ship was relieved from assist. After a brief discussion on the
rescue ship, the master of the rescue ship agreed, on request of the Polish master, to took the
Polish vessel heeled above 50 ° to starboard under tow and attempt to tow it to the port of Hvide
Sande.
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Photo 4 - Visible heel of the ship with which it was towed to the port in Hvide Sande
After more than 5 hours of towing, the vessel was towed to the port and moored near the
designated quay.

Photo 5 - WLA 184 - Helot after being moored at the port of Hvide Sande
A rescue team from the local fire brigade helped pumping out the water. The flooded
compartments have been however checked earlier by a diver who found no leakage.
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Photo 6 - Fire brigade pumping water out of the vessel
After the water was completely pumped out from the vessel’s compartments and the vessel
was placed on an even keel, the compartments were drained.
After repairs, the vessel resumed operation in August 2019.
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4. The analysis and comments about factors causing the accident with regard to
examination results and expert opinions
The Commission found that there were no indications that the damage to the hull plating and
flooding of the watertight compartment with seawater could have resulted in a heel posing a
risk of capsizing. Partial flooding of the machinery compartment and of the other spaces that
occurred during the accident was the effect rather than the cause of excessive heel.
4.1. Mechanical factors
The design of the tanks and the crab storage system had previously undergone several changes
and modifications. Ultimately, the possibility to store the catch only in the tank marked in
Figure 11 (tanks 3 and 4 – on the starboard side) remained.
No catch was stored in tank 2 (on the port side) due to a problem with transporting the caught
crabs from the main deck to the tank.
Chute pipes from the main deck, inlets of which were located on the starboard side of the main
deck were used for transport of caught crabs (the spot is marked in Figure 7).
The crabs were sorted on a table standing on the deck, in the immediate vicinity of the chutes,
and then they were directed to the gutters, along which, after sliding down to the chutes, they
were sent to designated tanks through pipes.
Technical problems with the possibility of moving the gutters and the crab sorting table resulted
in the failure to close the chute pipe opening flaps before departure to the sea. Only after the
vessel’s heel and finding that seawater was pouring into the tanks through the opened chute
pipes, the crab sorting table with the gutters were removed with difficulty and the flaps were
closed.
At the same time, the water emerging from the side flaps in the bulkheads of the tanks into the
hold room was not pumped out due to problems with powering the pump installed for this
purpose during the last shipyard repair.
During a strong heel of the ship, the steering gear room was also flooded due to a leakage in
the steering gear’s hatch.
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Photo 7 - Entry hatch to the steering gear room
Access to the hatch was limited by a sliding cover on the main deck, which could not be fully
moved away even with the use of additional tools during the inspection of the Commission
member on board.

Photo 8 - Hatch on the main deck above the entry of the steering gear room
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In order to determine the occurrence of a dangerous heel of the vessel, the Commission
attempted to determine the presumed loading condition of the HELOT WŁA-184 vessel during
the voyage to the fishery, before filling the cargo tank on the starboard side. For the purposes
of calculations, data included in the Stability Booklet for the Master and information provided
by the crew were used.
For this purpose, the loading condition 5 from the Stability Booklet for the Master was modified
accordingly. This modification is described at the beginning of Chapter 5.1.1. It was found that
the presumed loading condition is characterised by very poor stability. The main reason for the
vessel's poor stability was loading of a significant number of crab cages on the shelter deck and
the superstructure deck along the wheelhouse, as shown in Photo 3.
In order to establish the meaning of the terms: main deck, shelter deck and superstructure deck,
the following figure, which explains the location of these decks, is presented in this report.

Pokład ochronny
Pokład nadbudówki
Pokład główny

Shelter deck
Superstructure deck
Main deck

Fig. 1 - Definition of decks: shelter, superstructure and main
4.1.1. Presumed loading condition of the vessel prior to the commencement of
flooding of the cargo tank and its stability in this loading condition
A development of the presumed loading condition of the vessel before flooding of the cargo
tank and the corresponding curve of the righting levers GZ (φ) are presented below. This state
was determined on the basis of data taken from the Stability Booklet for the Master and
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information from the crew. First, the D displacement of the vessel and the lateral and vertical
coordinates of the center of gravity YG and KG were calculated.
The initial state for the calculations was the loading condition 5 from the Stability
Booklet for the Master, which assumes that the stock level is 50%. This state was modified with
data determined on the basis of available information (crew's explanations) and assumptions
made:


The ship had approximately 50% of stock, including fuel.



The loaded vessel was heeled to starboard, determined at 4-5 degrees.



There were a significant number of crab cages on the shelter deck in the aft
part and on the superstructure deck along the starboard wheelhouse (Photo 3).



There were 7 [T] crab baits in the refrigerator on the main deck on the
starboard side.



There were 6 crew members.



Ropes, fishing gear, etc. – assumed in accordance with loading condition 2
from the Stability Booklet for the Master.

Taking into account the area occupied by one crab cage (0.36 [m2] was assumed) and the
available surface of the shelter deck, and assuming that the cages were stored in 3-4 layers, it
was found that it is possible to fit collectively about 1000 crab cages on the shelter deck in the
aft part and on the starboard superstructure deck along the wheelhouse. The cages could be
distributed at the following ratio:
- 870 cages on the shelter deck;
- 130 cages on the superstructure deck along the starboard wheelhouse.
After the aforementioned assumptions are made, the presumed loading condition before filling
the cargo tank on starboard is described in Table 1
P [T]

Empty vessel
cargo tank 1 + 2
fuel tank 3 LB
fuel tank 3 PB
fuel tank 5 + 6 aft
fuel tank 7 waste water
fuel service tank 8
fuel service tank 9

Y [m]

Z [m]

P*Y [Tm]

P*Z [Tm]

FSM [Tm]

323,75

0,000

3,610

0,00

1168,74

0,00

1,79

0,000

1,010

0,00

1,81

9,44

12,59

-1,950

0,810

-24,55

10,20

0,00

5,10

1,950

0,400

9,95

2,04

11,68

1,56

0,000

3,670

0,00

5,73

3,62

0,30

1,960

1,040

0,59

0,31

0,00

1,03

3,350

3,440

3,45

3,54

0,00

1,23

3,280

3,530

4,03

4,34

0,00
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oil tank 10
oil tank 11
oil tank 12
fresh water tanks 13 L +
P
sewage tank 14
sewage tank 15
sewage tank 16
Crew
provisions
aft cages
cages along the
superstructure
ropes, equipment in the
hold
bait
PB cargo tank
PB cargo tank with a
hatch
water in the engine room
TOTAL

1,32

-3,220

3,530

-4,25

4,66

0,00

0,65

2,400

1,070

1,56

0,70

0,00

1,58

0,000

3,420

0,00

5,40

0,00

6,70

0,000

3,150

0,00

21,11

4,86

1,30

-1,960

1,470

-2,55

1,91

0,00

0,15

1,710

1,150

0,26

0,17

0,00

0,68

-2,530

1,070

-1,72

0,73

0,00

0,60

0,000

5,100

0,00

3,06

0,00

0,40

0,000

7,700

0,00

3,08

0,00

26,10

0,000

6,730

0,00

175,65

0,00

3,90

2,900

6,730

11,31

26,25

0,00

21,69

0,000

2,300

0,00

49,89

0,00

7,00

2,500

4,500

17,50

31,50

0,00

0,00

2,670

2,850

0,00

0,00

0,00

0,00

2,620

2,850

0,00

0,00

0,00

0,00

2,000

0,500

0,00

0,00

0,00

419,42

0,037

3,697

15,58

1520,81

29,60

Table 1 - Specification of the presumed loading condition.
Summing up, it can be stated that the presumed starting loading condition for the
stability analysis – during the passage to the fishery before filling the cargo tank with
seawater – could have the following parameters:


Vessel D displacement = 419,42 [T].



Distance of the center of gravity from the plane of symmetry YG = 0.037 [m] (to the
starboard).
∑ 𝐹𝑆𝑀

29,6



Correction for free liquid surfaces: 𝑑𝐺𝑀 =



Elevation of the center of gravity (taking into account the correction for free liquid

𝐷

= 419,42 = 0,071 [𝑚]

surfaces) KG = 3,697 [m].
Due to the heel of the vessel to starboard (4 to 5 degrees) reported by the witnesses, the
initial metacentric height, which is a stability parameter defined assuming that the ship sails
without heel, was not calculated.
It should be mentioned that slight changes in the loading condition components in terms
of stocks, e.g. assuming a different combination of filling fuel, oil, sewage tanks, etc., slightly
modify the vessel stability described by the righting lever curve shown in Figure 4. Comparing
14
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to the curve within the operational limits of tank filling combinations, this curve will lead to the
same conclusions as given below. The main factor affecting the vessel's stability is the crab
cages, arranged in large numbers on the shelter deck and the superstructure deck along the
starboard. The combination of filling of the tanks with stocks was selected so that the calculated
angle of vessel heel in this loading condition corresponded to the heel mentioned by the crew
members during the explanations – between 4 and 5 degrees.
The GZ (φ) righting lever curve was calculated using the commonly used formula:
𝐺𝑍(𝜑) = 𝐿𝑘 − 𝐾𝐺 ∙ sin 𝜑 − 𝑌𝐺 ∙ cos 𝜑
where:
LK – stability lever read from the cross curves of stability included
in the Stability Booklet for the Master;
YG, KG – coordinates of the center of gravity of the vessel, respectively
transverse and vertical, determined on the basis of tables describing the
loading condition.
LK stability levers were assumed in accordance with the vessel's documentation for the
calculated displacement. Table 2 shows the calculations performed for the presumed loading
condition specified in Table 1.
ϕ [°]
LK [m]
GZ(ϕ) [m]

0
0,000
-0,037

10
0,730
0,052

20
1,358
0,059

30
1,939
0,059

40
2,486
0,082

50
2,903
0,048

60
3,167
-0,053

Table 2 - Calculation of the righting lever values in the presumed loading condition
The result of the calculations is presented on the graph in Figure 2.
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Minimalna wymagana wartość
Kąt stałego przechyłu

Minimum required value
Fixed heel angle

Fig. 2 - Righting lever curve in presumed loading condition
The righting levers GZ [m] on the vertical axis, heel angle on the horizontal axis φ [°].
In the presumed loading condition, the righting lever curve, and thus the vessel's
stability, is characterised by the following properties:


The righting levers in the entire stability range achieve very low values,
practically unacceptable from the vessel's safety perspective. This is because the
center of gravity of the vessel has increased after loading of significant number
of crab cages on the deck. According to the regulations, the values of the righting
levers should exceed 0.20 [m]. The figure shows that they are more than half the
size smaller.



The course of the righting lever curve indicates a steady heel of the ship within
4-5 degrees to starboard, which corresponds to information obtained from the
witnesses of the accident and gives credibility to the presumed loading state.



In this loading state, the vessel does not meet the stability requirements specified
in the Stability Booklet for the Master2 and therefore it should be stated that
during the voyage on 5 July 2019 the vessel was operated in contrary to the
regulations – it departed in an unseaworthy state.

2

In particular, it concerns the criterion: “Maximum static stability arm, GZm, not less than 0.2 [m]” - page 11 of
the Stability Booklet for the Master
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The course of the righting lever curve in the range of angles from about 12
degrees to about 30 degrees explains the reason for the rapid, unmanageable
increase in the vessel heel. In this range of heel angles, the righting levers have
more or less the same values3, which means that the increase in the vessel's heel
does not cause the increase of the righting levers - the vessel does not respond
with the corresponding increasing righting moment to the increasing heel. In the
considered range of heel angles, the vessel had no stability in operational terms.
Exceeding the heel of about 12 degrees, caused e.g. by the filling the cargo tank
on starboard, leads directly and abruptly (in operational terms) to a heel of about
30 degrees.

In the Stability Booklet for the Master, transport of crab cages of a total weight of 12.6 [T] in
two places is assumed: the aft main deck (PG) and the cargo hold (see loading condition 1, page
25).
P [T]

Klatki krabowe PG rufa
Klatki krabowe ładownia

X [m]

Z [m]

PˑX [Tm]

PˑZ [Tm]

Crab cages at the stern (PG)
Crab cages in the cargo hold

Fig. 3 - Excerpt of the description of loading condition No. 1 from the Stability Booklet for the
Master
When the crab cages are arranged in accordance with the Stability Booklet for the Master (in
terms of weight and location) and all other loading condition components are assumed to be in
accordance with the presumed loading condition, the righting lever curve follows the correct
course (upper curve in Figure 3). This course is similar to the curves presented in the Stability
Booklet for the Master for the calculated loading conditions.

3

This is due to the loading condition and the shape of the hull.
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0,30
0,20
0,10

0,00
0

10

20

30

40

50

60

70

-0,10
-0,20
-0,30

Fig. 4 - Comparison of the righting lever curves in two variants of the arrangement of crab
cages: upper curve - cages placed on the main deck and in the cargo hold in accordance with
the Stability Booklet for the Master; lower curve - cages located on the shelter deck and
superstructure deck. The righting levers GZ [m] on the vertical axis, heel angle on the
horizontal axis φ [°].
The comparison of the two righting lever curves shown in Figure 3 shows how much the
stability of the vessel in the presumed loading condition with the crab cages on the shelter deck
was reduced (impaired) - the maximum value of the righting lever with cages on the shelter
deck is approximately three times lower than when the cages are arranged according to the
Stability Booklet for the Master. The vessel had a very limited ability to withstand heeling
moments, in particular heeling moments caused by unsymmetrical filling of cargo tanks with
seawater during preparation of the vessel for crab fishing.
Loading of crab cages on the shelter deck and superstructure deck significantly reduced the
vessel's stability in terms of its ability to resist heeling moments. The vessel with cages on the
shelter deck failed to meet the stability requirements specified in the Stability Booklet for the
Master and was therefore unseaworthy. In this loading condition, the ship should not have
set sail. Loading the cages onto the shelter deck resulted in a dangerous heel after the cargo
tank was flooded with seawater.
4.1.2. Stability of the vessel and heel after filling of the starboard cargo tank
during vessel preparation for fishing
The master's explanations show that the first symptom of a dangerous situation, after about two
hours of cruise to the fishery, was the “fountains of water gushing all over the edge of the hatch
from the cargo tank on starboard” and a rapidly increasing heel to starboard. The master
observed water gushing from under the hatch of the front cargo tank while keeping watch at
18
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the rudder and observing the hatch with a camera located in the cargo hold. This situation is
illustrated in Figure 54.

Informacja o stateczności dla kapitana
Plan zbiorników
Kamera
Klapa zbiornika
Woda w zbiorniku

Stability Booklet for the Master
Tank layout
Camera
Tank hatch
Water in the tank

Fig. 5 - Filling of the front starboard cargo tank.
Water gushing from beneath the hatch is the evidence that the water level in the front starboard
cargo tank exceeded the position of the hatch on the side of the tank wall to such an extent that
the water pressure allowed it to escape through a loosely fitted hatch. The tank did not
necessarily have to be completely full at this point.
Below, in Table 3, a hypothetical loading condition is shown based on the presumed loading
condition where the filling of the front starboard cargo tank is slightly more than half its
volume. The weight of water in this tank was assumed to be at 11 [T], which corresponds to
about 56% of the tank volume being filled. Coordinates of the center of gravity of the water in
the tank (lateral and vertical) were estimated on the basis of the general scheme of the vessel
included in the Stability Booklet for the Master.
19
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P = 11 [T]; Y = 2,62 [m]; Z = 2,18 [m].

Empty vessel
fuel tank 1 + 2
fuel tank 3 LB
fuel tank 3 PB
fuel tank 5 + 6 aft
fuel tank 7 waste water
fuel service tank 8
fuel service tank 9
oil tank 10
oil tank 11
oil tank 12
saltwater tanks 13 L + P
sewage tank 14
sewage tank 15
sewage tank 16
Crew
provisions
aft cages
cages along the
superstructure
ropes, equipment in the
hold
bait
PB cargo tank
PB cargo tank with a
hatch
water in the engine
room
TOTAL

Z [m] P*Y [Tm] P*Z [Tm]
3,610
0,00 1168,74
1,010
0,00
1,81
0,810
-24,55
10,20
0,400
9,95
2,04
3,670
0,00
5,73
1,040
0,59
0,31
3,440
3,45
3,54
3,530
4,03
4,34
3,530
-4,25
4,66
1,070
1,56
0,70
3,420
0,00
5,40
3,150
0,00
21,11
1,470
-2,55
1,91
1,150
0,26
0,17
1,070
-1,72
0,73
5,100
0,00
3,06
7,700
0,00
3,08
6,730
0,00
175,65

FSM
[Tm]
0,00
9,44
0,00
11,68
3,62
0,00
0,00
0,00
0,00
0,00
0,00
4,86
0,00
0,00
0,00
0,00
0,00
0,00

P [T]
323,75
1,79
12,59
5,10
1,56
0,30
1,03
1,23
1,32
0,65
1,58
6,70
1,30
0,15
0,68
0,60
0,40
26,10

Y [m]
0,000
0,000
-1,950
1,950
0,000
1,960
3,350
3,280
-3,220
2,400
0,000
0,000
-1,960
1,710
-2,530
0,000
0,000
0,000

3,90

2,900

6,730

11,31

26,25

0,00

21,69
7,00
0,00

0,000
2,500
2,650

2,300
4,500
2,850

0,00
17,50
0,00

49,89
31,50
0,00

0,00
0,00
4,76

11,00

2,620

2,180

28,82

23,98

0,00

0,00
430,42

3,200
0,103

0,700
3,669

0,00
44,40

0,00
1544,79

0,00
34,36

Table 3 - Initial loading condition with water in the PB cargo tank
This loading condition (presumed with additional water in the front starboard cargo tank) is
characterized by the following parameters:


Vessel D displacement = 430,42 [T].



Distance of the center of gravity from the plane of symmetry YG = 0.037 [m]
(starboard).



Correction to free liquid surfaces: 𝑑𝐺𝑀 =

∑ 𝐹𝑆𝑀
𝐷

29,6

= 419,42 = 0,071 [𝑚]
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Elevation of the center of gravity (taking into account the correction for free liquid
surfaces) KG = 3,669 [m].

The righting lever curve corresponding to this loading condition is shown in Figure 5.
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Fig. 6 - Righting levers curve after partial filling of the front starboard cargo tank (about 56%).
On the vertical axis the righting levers GZ [m], on the horizontal axis the heel angle φ [°].
Figure 6 shows that the ship has no ability to counteract the heeling moments between about 10
degrees and about 30 degrees – there is in fact no stability in this range of heel angles. In this
situation, a sharp increase in heel (occurring in a short time) between about 10 and about 30
degrees is inevitable, which was actually the case. The course of the righting lever curve
explains the rapid increase in heel to starboard.
After exceeding the heel of about 30 degrees with this vessel displacement (over 430 [T]), the
chute pipe on the starboard side is flooded, which, according to the Stability Booklet for the
Master, has the following coordinates: (x; y; z) = (12.2; 3.8 ; 6.3) [m]. An excerpt of the Stability
Booklet for the Master is presented below including a chart of the chute pipe flooding angle and
the placement of this opening on the ship (Figures 7 and 8, respectively).
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W rozpatrywanym stanie załadowania kąt
zalewania zsypu ładunkowego wynosi 33-34
stopnia
Informacje o stateczności dla kapitana
zsyp ładunkowy

In the analysed loading condition, the
flooding angle for chute pipe is 33-34
degrees
Stability Booklet for the Master
chute pipe

Fig. 7 - Chart of the chute pipe flooding angle

Kamera
Klapa zbiornika
Zsyp ładunkowy

Camera
Tank cover
Chute pipe
Fig. 8 - Location of the chute pipe

Observations made by the master of the vessel regarding the “gushing” of water from beneath
the hatch of the forward cargo tank and theoretical calculations “associated” with the course
of events indicate that the first tank filled with seawater was the forward cargo tank on the
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starboard side, as shown in Figure 4. This thesis is justified in the course of the righting lever
curve in the presumed loading condition after the partial filling of the tank, which is presented
in Figure 5.
4.1.3. Stability of the vessel after flooding of the second cargo tank and partial
flooding of the engine room
After exceeding the heel of about 30 degrees, flooding of the second cargo tank on the starboard
(rear) side and then of the engine room could have occurred. The loading condition in which
both cargo tanks on starboard are completely flooded and the engine room partially flooded are
presented below. It is assumed that there is approximately 5 [T] of seawater in the engine room.
The influence of free surface of the liquid in the engine room was not taken into account due to
the fact that the transverse coordinate of the center of gravity of the water in the engine room
was estimated with consideration of a significant (over 50 degrees) heel.

Empty vessel
fuel tank 1 + 2
fuel tank 3 LB
fuel tank 3 PB
fuel tank 5 + 6 aft
fuel tank 7 waste water
fuel service tank
fuel service tank 9
oil tank 10
oil tank 11
Oil tank12
saltwater tank 13 L + P
sewage tank 14
sewage tank 15
sewage tank 16
Crew
provisions
aft cages
cages along the
superstructure
ropes, equipment in the
hold
bait
PB cargo tank

Z [m] P*Y [Tm] P*Z [Tm]
3,610
0,00 1168,74
1,010
0,00
1,81
0,810
-24,55
10,20
0,400
9,95
2,04
3,670
0,00
5,73
1,040
0,59
0,31
3,440
3,45
3,54
3,530
4,03
4,34
3,530
-4,25
4,66
1,070
1,56
0,70
3,420
0,00
5,40
3,150
0,00
21,11
1,470
-2,55
1,91
1,150
0,26
0,17
1,070
-1,72
0,73
5,100
0,00
3,06
7,700
0,00
3,08
6,730
0,00
175,65

FSM
[Tm]
0,00
9,44
0,00
11,68
3,62
0,00
0,00
0,00
0,00
0,00
0,00
4,86
0,00
0,00
0,00
0,00
0,00
0,00

P [T]
323,75
1,79
12,59
5,10
1,56
0,30
1,03
1,23
1,32
0,65
1,58
6,70
1,30
0,15
0,68
0,60
0,40
26,10

Y [m]
0,000
0,000
-1,950
1,950
0,000
1,960
3,350
3,280
-3,220
2,400
0,000
0,000
-1,960
1,710
-2,530
0,000
0,000
0,000

3,90

2,900

6,730

11,31

26,25

0,00

21,69
7,00
17,70

0,000
2,500
2,650

2,300
4,500
2,850

0,00
17,50
46,91

49,89
31,50
50,45

0,00
0,00
0,00
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PB cargo tank with a
hatch
water in the engine
room
TOTAL

19,20

2,620

2,850

50,30

54,72

0,00

5,00
461,32

3,200
0,279

0,700
3,596

16,00
128,78

3,50
1629,47

0,00
29,60

Table 4 - Loading condition after flooding of the second tank and partial flooding of the
engine room
This loading condition (baseline condition with completely filled starboard cargo tanks and
partially flooded engine room) is characterised by the following parameters:


Vessel D displacement = 461.32 [T].



Distance of the center of gravity from the plane of symmetry YG = 0.279 [m]
(starboard).



Correction for free liquid surfaces: dGM = 0.064 [m];



Elevation of the center of gravity (taking into account the correction for free liquid
surfaces) KG = 3.596 [m].

The righting lever curve corresponding to this loading condition is shown in Figure 10. The
volumes actually submerged (based on the estimate) in water were taken into account (e.g. bait
compartment, structural elements etc.) in the calculation of the righting lever ordinates for large
heel angles (greater than 40 degrees) rather than these included in the calculation of the cross
curves of stability (Figure 9) in the Stability Booklet for the Master.
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Stability Booklet for the Master
Informacja o stateczności dla kapitana
Pantokareny
-objętości ujęte w obliczeniach pantokaren

Cross curves of stability
- volumes included in the calculations of
cross-curves of stability

Fig. 9 - Volumes included in the calculations of cross curves of stability (LK - stability levers)
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Fig. 10 - Righting lever curve after complete filling of the starboard cargo tanks and with a
partially flooded engine room. The righting levers GZ [m] on the vertical axis, heel angle φ [°]
on the horizontal axis.
The steady heel angle in the loading condition specified in Table 4 roughly corresponds to
the heel angle in the photo taken during the rescue operation (Photo 3). It should be noted that
the vessel's stability in this loading condition was minimal and the heel of the vessel was
literally on the verge of capsizing.
By analysing the results of the calculations, it can be concluded that the actions taken in the
rescue operation, aimed at reducing the heel and saving the property (partial pumping the water
out of the vessel), are in a sense “playing with fate”.
4.2. Human factors (fault and neglect)
The vessel's crew mistakenly assessed that the main cause of the heeling of the vessel was the
flooding of tanks on starboard of the vessel through the open inlets of the chute pipes from the
main deck to the starboard tank and then, as it was believed, due to the engineer’s fault, who
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instead of pumping the water out of the flooded tank additionally pumped chilled water, which
was intended for transport (storage) of caught crabs.
Incorrect assessment of the cause of the sudden heel of the veseel resulted in failure of the
master to order the crew to abandon the vessel immediately due to a real threat and possibility
of capsizing at any time. The shipmaster’s return to the heeled hull to secure the towing line
provided by the rescue ship which undertook to tow the heeled vessel to the port also created
risk of loss of life.
The rescuers who decided to tow the heeled vessel to the port, as well as the crew they rescued,
were not aware of the type of risk posed by towing a vessel at risk of capsizing and the risk of
sinking at the entrance to the port or in the port.
Loosing of a part of the cages fixed on starboard of the superstructure deck along the navigation
cabin and the loss of the bait in the refrigerator on the starboard side deck in the aft part have
probably slightly reduced the risk of capsizing.

Photo 9 - Crab cages falling overboard along the starboard superstructure, secured with
pallets, damaged the bulwark rails and fell overboard.
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Due to the dynamic course of the event, it is difficult to precisely determine to what extent these
weight changes affected the stability of the vessel, but there is no doubt that they did not
deteriorate it.
4.3. Organisational factors
During the investigation of the casualty and visit to the vessel shortly after the casualty, no
systematic entries in the vessel and machinery logs were found. There were no records related
to the casualty.
4.3.1. The operator of the vessel
Before the vessel departed to sea, after the repairs carried out in Gdynia, the ship's services
provided no proper manning as to the number of the crew and their qualifications.
The shipmaster had no appropriate qualifications to command a vessel of this size, and the
experience of chief mate was limited to two contracts on merchant ships as a midshipman.
The crew was missing one crew member to meet the requirements set out in the Fishing Vessel's
Certificate of Compliance.
This composition of the crew remained unchanged after the vessel's arrival at the Hvide Sande
port of call, and also after departing to the fishery.
The vessel's stability documentation failed to correspond to the structural changes that were
made arbitrarily without appropriate calculations and entry in the technical documentation of
the fishing vessel approved by the classifier.
4.3.2. Polish Register of Shipping
There are no comments in the vessel inspection report drawn-up after the shipyard repair in
Gdynia pertaining to construction of a partition in tank 1. As a result of its construction, an
additional tank was formed. The newly-constructed bulkhead was provided with the same
opening as in the side walls of the remaining tanks. Before the ship departure, they were
“blinded”.
4.4. Impact of external factors, including these related to the marine environment, on
the occurrence of a marine casualty
It was found that the vessel lost its stability at good weather conditions during preparations for
crab fishing, in particular due to flooding of the cargo tank on starboard with seawater (Figure
4). Taking into account the good weather conditions, it was excluded that the cause of loss of
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stability could be excessive rolling of the vessel caused by seawaves or wind and related
phenomena that adversely affected the stability of a vessel (e.g. pure loss of stability or socalled “surf-riding'').
5. Description of examination findings including the identification of safety issues and
conclusions
According to the stability documentation, the fishing vessel should have 3 tanks for transport
of the crab catch. In fact, there were three compartments in the cargo tanks space that produced
four tanks in effect. An additional tank was located on the starboard side, separated from tank
1 (Figure 12), which, according to the plans in the stability documentation, was to be extended
from port to starboard (across the entire width of the vessel).

Nr.2

Nr.3

Nr.1

Fig. 11 - Plan of cargo tanks according to the Stability Booklet for the Master
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Klapy w grodziach zbiorników

Tank bulkhead hatches

Fig. 12 - Additional bulkhead built in tank 1
Tank 2 was not used for catch storage due to improperly installed chute pipe from the main
deck. The crab catch delivered by this pipe was blocked on the horizontal section of the pipe
and did not reach the tank (photo 9 shows the section of the chute pipe to tank 2). Therefore,
the hatch closing the chute hole on the main deck to this tank was permanently closed (Photo
8).
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Photo 10 - Visible three openings of chute pipes to the tanks for delivery of sorted crabs. One
of the openings was closed and secured with an additional flat bar due to difficulties in
transporting the crabs delivered to tank 1.
In the middle of the bulkhead of the tanks, openings closed with hatches were made through
which the crabs caught, taken out and sorted on the deck were extracted for further transport.

Photo 11 - Photo taken after the casualty. At the back of the tank marked in the vessel's stability
documentation 1, an additional bulkhead dividing the tank into two parts is visible. A hatch was
also installed on the bulkhead. Hatches for openings in bulkheads of tanks 3 and 4 (numbering
after structural changes were made) are visible on the left and right side of the photo.
In the upper part of the photo, a section of the chute pipe from the deck to tank 2 is visible.
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Works related to the reconstruction of the bulkheads of the tanks were carried out during the
repairs at the Gdynia shipyard. Already then, an additional bulkhead was constructed in tank 1
(numbering consistent with the vessel's stability documentation) (Photo 12).

Photo 12 - Photo showing an additionally constructed bulkhead in tank 1 (according to the
numbering from the vessel's stability documents).
Due to openings in tank bulkheads made during the shipyard repair in Gdynia and lack of
information on these structural changes in the inspection report carried out after the completion
of shipyard repair in Gdynia, the Commission received a written explanation from the PRS
inspector who performed the inspection, informing that he had instructed the operator to close
the openings in the tank bulkheads by welding them. The condition for granting consent to use
them for landing the caught crabs was providing by the operator of strength calculations of the
hatches, which would have to withstand water pressure when the tanks were completely filled.
At the same time, as further explained, it was recommended to install the hatches on the welded
openings. Due to the manner of filling the opening, it seems impossible to tighten the removed
hatches so that they touch tightly with the edges to which the hatch seals were to adhere. As the
explanation stated that such a solution would strengthen the bulkheads, the Commission
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considers it impossible, and the mere screwing of the hatches that do not fit tightly to the plane
(edge of the frame) would not bring the expected result.

Photo 13 - Method of securing openings in bulkheads before the vessel's departure from
Gdynia
After departing from Gdynia, the openings in the side bulkheads of the tanks were reopened.
This is in fact the only way to land caught crabs on this vessel. When all tank bulkheads are
closed, it is practically impossible to land the crabs from the tanks to which the chute pipes
lead.
During the next visit of the representative of the Commission to the vessel during the repairs
carried out to eliminate the effects of the vessel compartments flooding, it was found that the
openings in the tank bulkheads were again “sealed”.

Photo 14 - View of “blinded” openings in tank bulkheads in the port of Hvide Sande during
the repairs after the accident.
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After the vessel was surveyed by the PRS inspector in Hvide Sande port in order to reinstate
the suspended class after the accident, the inspection report included information that “the
applied hatch closures were not approved by the PRS Head Office, therefore the PRS inspector,
during class renewal, recommended blinding the openings by making inserts”.
6. Safety recommendations
With regard to the completed accident investigation of the WŁA 184 HELOT fishing vessel,
the Commission made the following recommendations:
6.1. The operator of the vessel
The State Marine Accident Investigation Commission recommends the operator to operate the
WŁA - 184 HELOT fishing vessel strictly in accordance with the applicable regulations. Lack
of sufficient manning of the vessel and employment of crew members without proper
qualifications is assessed by the Commission as an unnecessary threat to safety of the entire
crew involved in the operation of the vessel.
Any design changes to the vessel in relation to the approved documentation should be made
upon information and under supervision of the classification society.
6.2. Polish Register of Shipping
Due to the fact that the Polish Register of Shipping performs technical supervision over the
designated vessels and may issue safety certificates for ships, the State Marine Accident
Investigation Commission recommends special care during the inspections.
In the case of arbitrary changes made to the WŁA - 184 HELOT fishing vessel, the Commission
believes that the Class Certificate should be issued only after removal of arbitrary changes made
by the operator so that the restored structure of the vessel complies with the technical and
stability documentation. The applied corrective actions shall prevent or at least inhibit the owner
or the crew to reintroduce changes to the vessel structure not approved by PRS.
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