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1 Summary

At 1153 on 21 June 2011, a collision occurred between the German-flagged container
ship CCNI RIMAC and the Liberian-registered container ship CSAV PETORCA in
Hangzhou Bay at the edge of the buoyed approach to Yangshan deep water port?.
Calm seas and fog with varying visibility of about one to two nautical miles prevailed®.
The RIMAC sailed out of the port of Yangshan at 1018 and proceeded along the
Yangshan Gang Main Channel in an easterly direction at about 16 knots.* The
PETORCA started to weigh anchor about 12.5 nm east of the subsequent scene of the
accident at 1042. She then sailed into the channel and headed for Yangshan. In the
ensuing period, the master of the PETORCA, which was proceeding at about 17.5
knots®, was forced to leave the fairway plotted on the nautical chart temporarily
because of the high number of fishing vessels and coasters.

At 1148, the traffic centre, VTS® Yangshan, gave the PETORCA to understand that
she is outside the fairway and a vessel within the fairway is approaching with her.” The
PETORCA acknowledged this and essentially informed the traffic centre that she
reportedly intended to return to the northern part of the fairway immediately after the
outbound ship was passed. She did not mention the ship by name but was
undoubtedly referring to the RIMAC. VTS Yangshan repeated explicitly the information
received from the PETORCA and acknowledged the stated course of action.

Regardless of the exchange of information between the PETORCA and VTS already
discussed, the RIMAC called VTS Yangshan about 15 seconds later and asked about
the oncoming vessel some 1.5 nm away. The PETORCA heard this query. Given the
circumstances, she justifiably felt it concerned her and essentially requested the
RIMAC to maintain her course at 1150. She reportedly intended to alter her course a
little further to port.

! All times shown in this report are local: UTC + 8 hours.

% Note: Partially opened in 2005, Yangshan deep water port was built on and around the islands of Xiao
Yang Shan and Da Yang Shan in the China Sea. It falls under the administration of the port of
Shanghai, which is located some 50 nm to the north, and is connected to the Chinese mainland by a
32.5-km bridge.

® Note: To enhance the readability of this report, 'CCNI' and 'CSAV' have been dropped from the ship
names regularly when quoting them below.

* Source of this and subsequent course/speed data of the CCNI RIMAC: S-VDR on the CCNI RIMAC.

® Source of this and subsequent speed parameters of the CSAV PETORCA: Ship's AIS data generated
from the S-VDR on the CCNI RIMAC.

® VTS: Vessel traffic service centre.

’ Source of the radio and bridge communication here and below: audio recordings of the S-VDR on the
CCNI RIMAC.

Page 6 of 51



Bundesstelle fur Seeunfalluntersuchung
Ref. 250/11 Federal Bureau of Maritime Casualty Investigation

Consequently, without making an explicit statement, it was clearly the intention of the
PETORCA that the two vessels should encounter green-green®. The RIMAC
apparently understood the PETORCA's request incorrectly. Although "Okay" was her
reply, this "Okay" was combined with the information that she would now move to
starboard. However, this misunderstanding was not recognised by the PETORCA, for
she merely replied with a brief thank you to the master. The RIMAC started to make
the stated course alteration to starboard immediately after the radio contact was
finished. The PETORCA altered her course slightly to port. The two vessels came
within sight of each other shortly afterwards at a distance of about 0.8 nm (prior to that
they had observed one another only on the radar). However, they could not prevent
the collision at 1153, which was caused by the opposing evasion manoeuvres.

The PETORCA touched the RIMAC's superstructure on the port side at an angle of
about 50 degrees with her bow and then scraped along several container stacks
stowed in front of the superstructure. As a result of the collision, the RIMAC took on
water due to a hole in the area of the port side of cargo hold 5; however, this did not
compromise her buoyancy. 26 of the containers on the ship went overboard. The
PETORCA was damaged only slightly in the area of the bow and bulbous bow.
Consequently, she remained completely seaworthy.

After the water ingress in the cargo hold, a dangerous situation occurred in the roads
of Yangshan on the following day. A chemical reaction followed by heat and smoke
occurred inside at least one dangerous goods container stowed in cargo hold 5
because of water ingress. The crew of the RIMAC was temporarily evacuated from the
vessel as a precaution. A special team discharged® the four dangerous goods
containers affected as a priority, thus eliminating the ensuing hazardous situation.

The collision did not result in any injuries and there was no pollution of any
significance.

8 ‘Green-green' is a nautical euphemism for vessels passing to their respective starboard side based on
the green navigational lights to starboard. In contrast, 'red-red' stands for two vessels passing port side
to port side.

® Note: Discharge is a nautical euphemism for unloading a ship.
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2 FACTUAL INFORMATION

2.1 Photo of the CMV CCNI RIMAC

Figure 1: Photo of the CCNI RIMAC™

2.2 Ship particulars: CMV CCNI RIMAC

Name of vessel:
Type of vessel:
Nationality/Flag:

Port of registry:

IMO number:

Call sign:

Owner:

Year built:
Shipyard/Yard number:
Classification society:
Length overall:
Breadth overall:
Gross tonnage:
Deadweight:

Draught (max.):
Engine rating:

Main engine (type/manufacturer):

(Service) speed (max.):
Hull material:
Manning (max.):

9 Source: Owner of the CCNI RIMAC.

CCNI RIMAC (ex. WOTAN)
Container ship
Germany
Hamburg
9226425
DPTS
Transeste Schiffahrt GmbH, Jork
2001
Kvaerner Warnow Werft GmbH, Rostock/23
Germanischer Lloyd
208.33 m

29.80m

25,703

33,987 t

11.40 m

19,810 kW
B&W two-stroke diesel 7 L 70 MC/Doosan
Engine Co Ltd., South Korea

22 kts

Steel
24
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2.3 Voyage particulars: CMV CCNI RIMAC

Port of departure:

Port of call:

Type of voyage:

Cargo information:

Draught at time of accident:
Manning:

Pilot on board:

Number of passengers:

Yangshan deep water port (PRC)
Busan (Republic of Korea)
Merchant shipping/International
1,159 containers

10.9m

19

No

None

2.4 Photo of the CMV CSAV PETORCA

Figure 2: Photo of the CSAV PETORCA™

2.5 Ship particulars: CMV CSAV PETORCA

Name of vessel:

Type of vessel:
Nationality/Flag:

Port of registry:

IMO number:

Call sign:

Owner:

Year built:
Shipyard/Yard number:
Classification society:
Length overall:
Breadth overall:

Gross tonnage:
Deadweight:

Draught (max.):

Engine rating:

Main engine (type/manufacturer):

" Source: Owner of the CSAV PETORCA.

CSAV PETORCA
Container ship
Liberia
Monrovia
9215830
A8IL3
DS Schiffahrt GmbH & Co KG, Hamburg
2001
Hyundai Heavy Industries Co Ltd., Ulsan/1288
Germanischer Lloyd
304.00 m
40.00 m
74,373
80,596 t
14.00 m
65,930 kW
B&W two-stroke diesel 12K98MC-C/Hyundai
Heavy Industries Co Ltd., South Korea
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(Service) speed (max.): 26.4 kts

Hull material: Steel

Manning: 21

2.6 Voyage particulars: CMV CSAV PETORCA

Port of departure: Ningbo (PRC)

Port of call: Yangshan deep water port (PRC)
Type of voyage: Merchant shipping/International
Cargo information: Containers

Draught at time of accident: 9.5m

Manning: 21

Pilot on board: No

Number of passengers: None
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2.7 Marine casualty information

Type of accident:

Serious marine casualty, collision

Date, time: 21/06/2011, 1153

Location: 0.3 nm south of Yangshan Gang Main
Channel (18.5 nm west of Yangshan)

Latitude/Longitude: ¢ 30°31.4'N A 122°23.6'E

Ship operation and voyage segment: Approach to Yangshan (outbound and
inbound)

Consequences: Material damage to both ships

Cargo damage on the CCNI RIMAC,
including 26 containers overboard
No injuries or environmental damage.

Excerpt of Nautical Chart 2703 (great circle chart of the Northern Pacific Ocean), BSH™

-

(\ e

- ¥ X gt
DETCUIRESVEC H\\?'.“'?..“‘u\".?.?t

Figure 3: Scene of the accident

2 BSH: Federal Maritime and Hydrographic Agency.
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2.8 Shore authority involvement and emergency response

Agencies involved:

VTS Yangshan, Shanghai Maritime Search and
Rescue Centre

Resources used:

Support tugs deployed to escort/assist the CCNI
RIMAC en route to the roads of Yangshan

Action taken:

Special team deployed on board the CCNI RIMAC in
the roads of Yangshan to survey and eliminate the
hazards arising from a chemical reaction in a
dangerous goods container due to the ingress of salt
water. Temporary evacuation from the vessel of the
crew of the CCNI RIMAC in the course of the action
discussed above

Results achieved:

Relevant dangerous goods containers and the 26
containers floating in the sea salvaged successfully
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3 COURSE OF THE ACCIDENT AND INVESTIGATION

3.1 Course of the accident

The 2,524-TEU*® container ship CCNI RIMAC sailed out of the port of Yangshan,
which is located about 18.5 nm west of the subsequent scene of the accident, under
pilotage at 1018. She then followed the course of the buoyed Yangshan Gang Main
Channel fairway, which has an average width of only about 0.3 nm, on a south-
easterly and later easterly heading. At 1118, the pilot left the ship about 2.5 nautical
miles east of where the fairway referred to and the Jinshan Hangdao fairway, which
runs crossways, intersect (see Fig. 4).

Progulsions | A% Plagback  Porteste Dichey [ eog |
Datir |21 Jun 1]
Time 031811 GMIT

Lalsbude T - |
FR L

Longiude 122°15.15'E

Jinshan Hangdao

Figure 4: CCNI RIMAC — radar image at 1118

The RIMAC then increased her speed to about 16 knots and continued to proceed
along the Yangshan Gang Main Channel on the general course of about 100° to be
observed in this respect. The ship was navigated by the master supported by the third
officer (OOW) and steered on autopilot from about 1142. According to information
given by the ship's command of the RIMAC, visibility was continuously under two
nautical miles since leaving the port and dropped abruptly to levels of considerably
less than one nautical mile in places at about 1130. The PETORCA was reportedly
located with the port radar'® at a distance of 5.4 nm,

B TEU: Twenty-foot equivalent unit is the container stowage capacity based on the dimensions of a 20-
foot ISO container.

 Source: S-VDR on the RIMAC; intersecting fairways marked and labelled by the author of the report.
* The analysis of the RIMAC's S-VDR revealed that no ARPA targets were acquired by the port radar
recorded by the S-VDR at the time in question; however, the values referred to are largely consistent
with those of the AIS target information that can be generated from the S-VDR. It must therefore be
assumed that the data in question were determined using the ARPA function of the starboard radar —
the S-VDR did not record this for system-related reasons — or originate from the RIMAC's ECS system.
See also section 3.3.2 of the investigation report.
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a TCPA!® of 9.9 minutes, and a CPAY’ of 0.84 nm at 1142.

For her part, the 6,479-TEU container ship CSAV PETORCA started to weigh anchor
about 12.5 nm east of the subsequent scene of the accident and 2 nm south of the
above-mentioned fairway at 1042. She then sailed into the fairway and headed for
Yangshan. In the ensuing period, the master of the PETORCA, which was proceeding
at about 17.5 knots, was forced to leave the fairway plotted on the nautical chart
temporarily because of the high number of fishing vessels and coasters.

Figure 518below is indicative of the significant traffic density in the area of the accident
at 1130.

S
Torgets | acorvaent | Lot | Dargermass |
=

EFFREREIS

M“'.‘;"'. - e . | -~ O ‘1 CSAV
. RS v W PETORCA

u | Colimoninta | 1 agmints | Oenthg] =

ol [E T A PTIRCD "
= | (P4 278

a | 1EM o b CCNI RIMAC
= | Flafgs 240 NS

. n

u | By o

bl e ] 2‘.’-1':

.

u | Hesdeg N

o | Fetad Tuam nrad

« | 508 0w

5| Latiua = sy

u | Lotghedes 13 i e E

o | it/ Do Tip Lirkresgy

u | Mavgation Stann Uirson g § g

1 | Deinanen 1AM

& | DaasisnETA smzrn |
. i
n RN L

Virwe e, [T L] v
Loeaton [T 37 30087 1Y, 142 38 A TR St Gt |

Figure 5: Volume of traffic in the area of the accident (AIS signals at 112959)"°

'® TCPA: Time to closest point of approach.

" CPA: Closest point of approach.

® Note: The display is a screenshot from the replay software of the S-VDR on the RIMAC. In
accordance with the functionality of the software, the author of the investigation report selected the
display mode 'AIS Playback'. The author of the report also selected the PETORCA's AIS data. The
selection made is recognisable from the white marking surrounding the AIS symbol of the ship, which
was added by the replay software, and presentation of the corresponding AlS information in the text box
to the left of the image highlighted red.

9 Source: S-VDR on the RIMAC. Identification of the vessels involved in the accident and red marking
to the left of the image added by the author of the report. The AIS targets are identified with a red cross
by the system to make clear that their courses are not hazardous for the RIMAC. The yellow icons are
sea marks equipped with AIS transmitters. Note: The heading (course steered) of the PETORCA, which
was undoubtedly continuously steering westward, is displayed incorrectly both in terms of symbol and
number (see the notes in section 3.3.2.2).
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According to the AIS? target information (see area marked red in Fig. 5), the distance
between the two vessels subsequently involved in the collision was 12.4 nm at this
point. CPA and TCPA have the non-critical values 2.15 nm and 21.84 minutes.

At 1148, the PETORCA was advised by VTS Yangshan that she is located outside the
fairway and that a vessel within the fairway is approaching her. The PETORCA replied
by stating that she would return to the fairway, the northern side in particular, after the
oncoming vessel was passed. VTS Yangshan repeated and acknowledged the course
of action.

It is likely that the ship's command of the RIMAC did not actively follow every detail of
this arrangement. In any case, she called VTS Yangshan at about 1150, directly after
the radio contact referred to above, and asked about the intentions of the oncoming
vessel, which was about 1.5 nm away, without mentioning the ship's name.

The PETORCA |justifiably felt the question concerned her and for that reason
contacted the RIMAC on her own initiative, without waiting for a reply from the VTS. As
revealed by the ensuing course of events, the radio contact between the RIMAC and
PETORCA that followed ended in a complete misunderstanding. While the master of
the PETORCA worked on the assumption that both vessels had agreed to pass green-
green, the master of the RIMAC was convinced that a port side to port side encounter
with the oncoming PETORCA was reportedly intended.

Accordingly, the RIMAC altered her course to starboard immediately after the radio
contact to increase the CPA. At the same time, the PETORCA, proceeding along the
southern side of the fairway, altered her course slightly to port to put the supposedly
agreed green-green pass into effect.

The two vessels came in sight of each other at a distance of 0.8 to 0.5 nautical miles
between 115130 and 115230. Each ship's command was confused by the course of
the other vessel, which was inconsistent with the supposedly agreed manoeuvre. The
master of the PETORCA responded to the starboard course alteration by the RIMAC
and associated turn towards the PETORCA with an immediate hard to port course
alteration. Furthermore, he reportedly stopped the engine and then set it to full astern.
At the same time, the RIMAC, still turning to starboard, used the tyfon to issue a
warning signal, sounded the general alarm, and called the PETORCA on VHF twice in
10 seconds without any success.

%0 AIS: Automatic identification system. All ships equipped with this system transmit GPS-based data,
including position, course, speed, as well as possibly other information, at a standardised interval on
VHF. These data can be displayed on a monitor or in an electronic chart system, for example.
Moreover, an increasing number of sea marks and coastal radio stations are being equipped with AIS
transmitters and/or receivers.
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Immediately afterwards at 115259, the PETORCA collided with the port side of the
RIMAC in the area of the superstructure at an angle of about 50 degrees. The bow of
the PETORCA then scraped along the port side of the RIMAC, brushed against
several of the outer container stacks stowed on deck, and finally ploughed into the hull
of the RIMAC amidships level with the waterline with her bulbous bow. This led to
flooding in cargo hold 5.

The two ships subsequently broke away from each other. The RIMAC quickly started
to list at about five degrees. The ship's command of the RIMAC promptly organised a
preliminary damage analysis and after discovering the ingress of water immediately
started to work on the ballast dimensions to eliminate the list. It took them about 30
minutes to offset the list.

Alongside the activities referred to above, the ship's command of the RIMAC
attempted to make contact with VTS Yangshan immediately after the accident. This
involved considerable difficulties. It took more than a minute for VTS Yangshan to
respond to the RIMAC's accident report in the form of a request for confirmation of the
collision addressed to the PETORCA. Orderly communication between VTS Yangshan
and the two ships was slow to arrive at in the minutes that followed, too. In particular,
communication attempts were marked by the fact that calls made by the three
communicating parties were not always answered by the actual addressee, but
instead by the other party not being spoken to. At times, the other party responded
because or after the actual addressee had not answered promptly. In addition, there
was repeated confusion between the three communicating parties with regard to the
identity of the radio station sending a call or requested to answer.

After some toing and froing between the three communicating parties, the ship's
command of the RIMAC finally succeeded in explaining the current situation to VTS
Yangshan clearly, confirming the buoyancy of the RIMAC, and requesting tug
assistance for the necessary return to the port of Yangshan in a series of radio
messages between 1156 and 1158. At 1201, the PETORCA notified the VTS that they
had anchored and were ascertaining the damage. At 1212, the RIMAC anchored near
the scene of the accident, too. At 1227, the ship's command of the RIMAC informed
VTS Yangshan that it had been possible to stabilise the situation on board and the list
was eliminated.

The digital photo below (Fig. 6) was kindly provided by the ship's command of the
RIMAC and bears a timestamp set by the camera of 0634 (presumably CEST = 1234
LT). Accordingly, it would have been taken about 40 minutes after the accident. The
photo illustrates the restricted visibility at the time of the accident. According to the S-
VDR analysis, the distance between the two vessels is 0.6 nm at the time stated.
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Figure 6: CSAV PETORCA seen from the CCNI RIMAC after the collision®

3.2 Consequences of the accident

3.2.1 Damage to the CCNI RIMAC

Initially, the bow of the PETORCA scraped along the superstructure on the port side of
the RIMAC's aft section. The consequences of the accident in this area of the RIMAC
are essentially limited to damage to the provision crane on the port side and a
relatively small hole in the forward edge of the deckhouse (see Figs. 7 and 8).

Figure 7: Damage to the superstructure (provision crane) of the CCNI RIMAC

?! Source for Figures 6 to 17: ship's command of the CCNI RIMAC.
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Figure 8: Damage to the superstructure of the CCNI RIMAC

Several containers stowed on the outside of the container stacks situated directly in
front of the superstructure were torn open or heavily deformed when the PETORCA
scraped past them subsequently (Fig. 9 f.). A number of stacks in this area started to

tilt across the entire breadth of the ship (Fig. 11), which resulted in 26 containers,
situated mainly on her starboard side, falling overboard.

. e

Figure 9: Damage to the deck cargo on the CCNI RIMAC (general view)
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Figure 11: Tilted container stack (towards starboard) on the CCNI RIMAC®

*2 Note: Taken from level with the main deck at the forward edge of the superstructure towards the bow
after the container bays directly in front of the superstructure were cleared.
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The PETORCA finally ploughed into the hull of the RIMAC level with the waterline with
her bulbous bow and created a hole in a ballast tank and the adjacent wall of cargo

hold 5 in the process (see Fig. 12 f.). The cargo hold then flooded to the height of the
waterline with salt water.

Figure 12: Damage to the shell plating on the CCNI RIMAC

Figure 13: Damage to the shell plating on the CCNI RIMAC (close-up)

After the water ingress in the cargo hold, a chemical reaction followed by heat and
smoke occurred during the next 24 hours in the roads of Yangshan.
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This reaction was between the flammable contents of at least one dangerous goods
container stowed below deck and the salt water that had entered.
The crew of the RIMAC was temporarily evacuated from the vessel as a precaution.
Moreover, a special team eliminated the ensuing hazardous situation by discharging
the deck cargo stowed above cargo hold 5 and the four affected dangerous goods

containers as a priority (see Fig. 14 f.).

Figure 15: Elimination of the hazardous situation in cargo hold 5 of the CCNI RIMAC
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Figure 16: Water ingress and evidence of heat development in cargo hold 5

3.2.2 Damage to the CSAV PETORCA

The damage to the PETORCA was limited to paint abrasions in the area of the bow
(see Fig. 17) and a dent in the bulbous bow. Water ingress was not found in the
course of sounding all the tanks and cavities open to consideration, which was carried
out immediately.
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Figure 17: Paint abrasions on the bow of the CSAV PETORCA?

3.2.3 Injuries and environmental damage

The marine casualty did not result in any injuries. Moreover, there was no significant
impact on the environment, as no fuel or lubricant tanks were damaged during the
collision. The 26 containers on the RIMAC that fell overboard contained no
environmentally hazardous substances.

® Note: The photo was provided by the ship's command of the RIMAC and shows the bow of the
PETORCA seen from the RIMAC immediately after the two vessels parted from each other.

Page 23 of 51



Bundesstelle fur Seeunfalluntersuchung
Ref. 250/11 Federal Bureau of Maritime Casualty Investigation

3.3 Investigation

3.3.1 Course, substantive particulars, sources

The accident was brought to the attention of the Federal Bureau of Maritime Casualty
Investigation (BSU) by means of a copy of an accident report acknowledgement email
from the Liberian flag State Administration (LISCR) on 23 June 2011. LISCR was
informed about the collision by email from the China Maritime Safety Administration
beforehand (22 June 2011). The owner of each vessel submitted information about the
accident to the BSU afterwards following a corresponding request. The kind provision
of various photos by the master of the RIMAC deserves special mention.

The analysis of the RIMAC's S-VDR data was of fundamental importance to
reconstructing the accident®®. The stored screenshots from the radar and, in particular,
GPS-based speed parameters for both vessels made it possible to reconstruct the
course of the voyage of each vessel subsequently involved in the collision with
absolute certainty. However, the analysis of the communication on the bridge of the
CCNI RIMAC and, in patrticular, radio traffic between each vessel, as well as between
the two vessels and VTS Yangshan recorded by the S-VDR vyielded definitive
information as to the cause of the collision.

Further sources and starting points for the investigation were the statements of fact by
the two masters, other documents provided by the vessel owners, an analysis of the
navigational characteristics of the area of the accident based on the relevant British
nautical charts, as well as an official weather report.

Unfortunately, the PETORCA's VDR recording was not provided, quoting ongoing
disputes under civil law, to the BSU in spite of several requests. Therefore,
communication on the bridge of this ship or radar images available to the ship's
command at the time of the accident, for example, could not be assessed by the BSU.

3.3.2 VDR recordings on the CCNI RIMAC

A RUTTER VDR-100G2S S-VDR was installed on the RIMAC at the time of the
accident. The master of the vessel complied with his obligation to make a backup after
the collision. The data were submitted to the BSU without delay after the event.

% 3-VDR: Simplified voyage data recorder; carriage requirement on vessels of 3,000 GT and above;
system for gathering data to make it possible to determine and analyse the causes of an accident
subsequently. In accordance with regulations, the VDR on board the RIMAC is a so-called simplified
VDR, as it was installed only after the introduction of mandatory VDR systems for newly-built craft in the
course of a retrofit. S-VDR systems may have a reduced feature set; however, they meet all the main
performance guidelines for a 'normal’ VDR.
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3.3.2.1 Radar/ARPA%®

The technical aids used by the ship's command of the RIMAC for navigating in the
congested area included both radar units and a 'Transas Navi-Sailor 2400 ECS'
electronic chart system. For system-related reasons, the S-VDR on the RIMAC only
has one interface to the port radar unit and stores screenshots of the image displayed
on the radar screen at 15-second intervals.

Therefore, using the analysis of the stored radar images the BSU was able to trace the
development of the collision from the angle of one of the two radars on the RIMAC.
Viewing the images clearly revealed that the ARPA function of the port radar was not
used in the 15 minutes leading up to the accident. Otherwise, the acquisition?® of radar
targets would have been visible on the radar images in the form of the device's
prescribed graphic accentuation of the ARPA targets. However, it is possible that the
starboard radar unit, which also has ARPA functionality, was used for automated
plotting.

According to a statement by the ship's command, the distance, TCPA and CPA of the
PETORCA were calculated using the ECS at 1137, inter alia. Since the accuracy of
these data could be verified using the recorded AlS-based target information during
the analysis of the S-VDR data, it must be assumed that (possibly in addition to using
the immediate ARPA function of the starboard radar) ARPA data of the PETORCA
were a<2:7tually available via the ECS and used during the approach of the oncoming
vessel.

Figure 18 below is indicative of the traffic situation from the angle of the RIMAC's port
radar unit at 1145. At this point, the radar unit was operated at a range of 3 nm in the
display mode north up, relative motion. The display was off-centre, meaning the actual
sector that could be observed was about 5 nm ahead. Range markers ('RINGS') are
displayed around the container ship's own position at intervals of 0.5 nm. Furthermore,
a variable range marker surrounded the vessel's own position at a distance of 0.19 nm
and a (manually variable) EBL*® was set towards 118.8 degrees. The adjustments
made by the ship's command to the monitor facilitated excellent observation of the
traffic situation by radar.

> ARPA: Automatic radar plotting aid.

% Acquisition means that a radar target has been added to the radar's automated plotting function by
the user or automatically.

%" Note: In addition to the interfaces to the ARPA radar units, the Transas ECS installed on board also
has an interface to the shipboard AIS receiver (made by SAAB). This means that (ARPA) radar targets
(and possibly also ARPA data), as well as AIS information (limited because of the system), which
includes the ship's name, COG, SOG, and position, can be displayed on the ECS monitor.
Consequently, there is no doubt that the oncoming vessel was actually identified as the PETORCA by
the ship's command by no later than 1137 and then also plotted because of the imminent approach.

%8 Note: EBL: Electronic bearing line; points to the (distorted) scale reading of 135 degrees on the radar
image due to the off-centred position of the vessel on which it is displayed. The EBL setting was not
changed at all. Therefore, it must be assumed that this EBL was not used during the approach of the
PETORCA.
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Accordingly, the PETORCA's echo on the starboard side of the RIMAC's lubber line
(heading line) at a distance of about 4.5 nm is clearly identifiable (see the PETORCA's
echo marked red in Fig. 18). With the exception of the range, the above settings were
not changed later.

The main GPS-based speed parameters of the RIMAC and the course steered
(heading), as determined by the gyrocompass, are displayed by the S-VDR replay
next to the radar image in the data window at the top left. According to that, the
heading was 101 degrees, the COG?® 100 degrees, and the SOG*® 15.8 knots at the
time in question.®

Longitude IEESEIEENE
GRS Mode I

Figure 18: Starboard radar on the CCNI RIMAC at 114459 (S-VDR replay)*

The range of the radar unit was increased to 6 nm a few seconds before Figure 19
below. The distance between the range markers changed accordingly by 0.5 nm to 1.0
nm. In the area ahead, echoes now appear up to a distance of about 9.5 nm because
of the (still) off-centred setting.

The echo of the PETORCA is still easy to make out on the radar image. The distance
between the two vessels involved in the subsequent collision is now about 3.2 nm. The
course and speed of the RIMAC are essentially unchanged. The position and shape of
the PETORCA's echo show — as far as can be derived from a radar image without
ARPA support — that no significant course alteration has been made there, either.

% COG: Course over ground.

% S0G: Speed over ground.

%! Note: The information in the S-VDR replay's data window is updated at 3-second intervals and the
actual radar images at 15-second intervals. For this reason, there are differences between the speed
parameters in the data window and those within each radar image displayed. However, these are
negligible because they are so minor.

%2 Note: The red markings and heading line accentuated by white dashes in this and the following
figures were added by the author of the report.
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The RIMAC altered her course slightly to starboard during the next three minutes (see
Fig. 20 below). With regard to the PETORCA, alterations to the course of the voyage
are still not visible — as far as possible on the radar image.
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Figure 20: Starboard radar on the CCNI RIMAC at 114947 (S-VDR replay)

The VDR replay display at 115027 (see Fig. 21 below) shows that the RIMAC has now
turned back to port within the range of her original course. The distance to the
PETORCA, whose speed parameters are — as far as visible — still the same, is 1.7 nm

at th

IS point.
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Figure 21: Starboard radar on the CCNI RIMAC at 115027 (S-VDR replay)

As can be clearly seen from Figures 22 ff., the RIMAC started a continuous and
rigorous course alteration to starboard at immediately after 115027. The distance
between the two vessels was about 1.3 nm.
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Figure 22: Starboard radar on the CCNI RIMAC at 115051 (S-VDR replay)
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At about 115259 (see Fig. 25 below), the PETORCA's echo merges with the centre of
the radar image (RIMAC).* The two vessels collide. The repeated distinct continuation
of the turn to starboard in the RIMAC's heading line, as compared to Figure 24, proves

% The aforementioned collision time could be verified during the analysis of the S-VDR's audio
recording.
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that the RIMAC tried to prevent the collision with the PETORCA until the very last
minute by means of a hard to starboard manoeuvre.
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