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No repeat accidents - ever!

“The principal purpose of the Commission shall be to determine the circumstances and
causes of accidents and incidents with a view to avoiding similar occurrences in the future,
rather than to ascribe blame to any person.”

Transport Accident Investigation Commission Act 1990, s4 Purpose

The Transport Accident Investigation Commission is an independent Crown entity and
standing commission of inquiry. We investigate selected maritime, aviation and rail accidents
and incidents that occur in New Zealand or involve New Zealand-registered aircraft or
vessels.

Our investigations are for the purpose of avoiding similar accidents and incidents in the
future. We determine and analyse contributing factors, explain circumstances and causes,
identify safety issues, and make recommendations to improve safety. Our findings cannot be
used to pursue criminal, civil, or regulatory action.

At the end of every inquiry, we share all relevant knowledge in a final report. We use our
information and insight to influence others in the transport sector to improve safety,
nationally and internationally.
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Notes about Commission reports
Korero tapiri ki nga purongo o te Komihana

Citations and referencing

The citations section of this report lists public documents. Documents unavailable to the
public (that is, not discoverable under the Official Information Act 1982) are referenced in
footnotes. Information derived from interviews during the Commission’s inquiry into the
occurrence is used without attribution.

Photographs, diagrams, pictures

The Commission owns the photographs, diagrams and pictures in this report unless
otherwise specified.

Verbal probability expressions
For clarity, the Commission uses standardised terminology where possible.

One example of this standardisation is the terminology used to describe the degree of
probability (or likelihood) that an event happened, or a condition existed in support of a
hypothesis. The Commission has adopted this terminology from the Intergovernmental Panel
on Climate Change and Australian Transport Safety Bureau models. The Commission chose
these models because of their simplicity, usability, and international use. The Commission
considers these models reflect its functions. These functions include making findings and
issuing recommendations based on a wide range of evidence, whether or not that evidence
would be admissible in a court of law.

Terminology Likelihood Equivalent terms
Virtually certain > 99% probability of occurrence Almost certain

Very likely > 90% probability Highly likely, very probable
Likely > 66% probability Probable

About as likely as not 33% to 66% probability More or less likely

Unlikely < 33% probability Improbable

Very unlikely < 10% probability Highly unlikely
Exceptionally unlikely < 1% probability
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Figure 1: Container ship Shiling

(Credit Shipspotting.com)
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1 Executive summary
Tuhinga whakarapopoto

What happened

1.1. On 15 April 2023, the container ship Shiling was under pilotage’ outbound from the
port of Wellington and had just initiated a turn into the Wellington Harbour entrance
channel when it suffered a blackout?® that caused the main engine to stop. The
momentum of the turn carried the ship into the shallow waters of Falcon Shoal,
where the bridge team succeeded in using both the ship’s anchors to stop the ship
from grounding. The ship was subsequently towed dead-ship? by harbour tugs back
to its berth to be repaired.

1.2.  On 10 May 2023, the repairs having been made, the Shiling departed Wellington
bound for Singapore. Because of forecast inclement weather for the Tasman Sea, the
master decided to take shelter near the New Zealand coast and wait for about
36 hours for the weather to abate.

1.3.  Because of the length of time spent at Wellington, the bilge* water holding tanks and
the engine-room bilges were full, and water had begun to accumulate on the engine-
room tank-top’. When the Shiling entered the Tasman Sea, it began to roll, and the
free water on the tank-top entered the void under the main engine sump®, where
three rubber diaphragms were located.

14.  The diaphragms linked the main engine sump to the main-engine lubricating oil tank
(lube-oil tank) beneath. Their purpose was twofold: to compensate for the relative
movement between the main engine and the solid structure of the tank; and to
prevent water entering the lube-oil tank. However, all three rubber diaphragms were
in a deteriorated state and allowed the bilge water to enter the lube-oil tank, causing
the lube-oil pumps to lose pressure and the main engine to stop.

1.5.  Without the main engine operating, the Shiling was unable to manoeuvre. The ship
settled with its beam to the swell and began to roll heavily. With no option for
recovering the main engine, the master made a Mayday call’. A tow-capable vessel
located in the nearby port of New Plymouth responded, initially taking the Shiling in
tow to the sheltered waters of Golden Bay and eventually back to Wellington for
further repairs.

Why it happened

1.6.  The ship’s blackout in Wellington Harbour was caused by exhaust gases from a
cracked cylinder liner in one of the generators entering the centralised cooling-water

" The activity carried out by a pilot assisting the master of a ship in navigation while entering or leaving a port.
2 A sudden total loss of electrical power on the ship.
3 Without the use of the ship’s propulsion systems.

4 The compartment at the bottom of the hull of a ship where water collects so that it may be pumped out of the
ship at a later time.

> The floor of the engine room, under which various tanks and voids are located.

6 The internal space at the bottom of an engine where lubricating oil either accumulates, or (as in this case) drains
into the lube-oil tank beneath.

7 An international standard distress signal given through radiotelephony message that a vessel is in grave and
imminent danger and requires immediate assistance.
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1.7.

1.8.

1.9.

1.10.

system that supplied cooling water to all generators and the main engine. The
running generators tripped out because of high cooling-water temperature and
caused the blackout, which subsequently caused the main engine to stop.

Although the ship held valid statutory and classification society certificates, the
generators and several other safety-critical systems were found to be in a
deteriorated condition.

It is very likely that the rubber diaphragms had not been inspected for many years,
despite the issuing of several bulletins by insurance clubs and engine manufacturers
warning of the critical importance of maintaining the diaphragms in good condition.

The Transport Accident Investigation Commission (the Commission) has identified
several safety issues relating to the international and domestic systems for regulating
international ships and the ability of ship owners to devolve their responsibilities for
the safe operation of their ships to third parties without regulatory consequences.

The Commission has made recommendations to Maritime New Zealand to address
these matters through the International Maritime Organization (IMO).

What we can learn

1.11.  Deferred ship maintenance, especially of critical equipment and systems, will
significantly increase the risk of accidents and incidents.

1.12.  Failures involving critical equipment and systems must be fully investigated for their
causes and resolved before the equipment or systems are placed back in service.

1.13.  The creators of risks are best placed to manage them (Committee on Safety and
Health at Work, 1972). A ship owner who offers a ship for service must remain
responsible for its safe operation, regardless of any other entities involved in
operating, inspecting and auditing the ship and its systems.

Who may benefit

1.14.  All ship owners and operators (including ship managers), port state®, and flag state’

regulators, classification societies, insurance providers and deck and engineering
officers may benefit from the findings of this inquiry.

8 The country that is responsible for carrying out port state control, being the inspection of foreign ships in
national ports to verify the condition of the ship and its equipment.

9 The country where the ship was registered.
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2 Factual information
Parongo pono

Background

2.1. The container ship Shiling was built in 2005. In September 2019 the now owner of the
Shiling engaged the services of Asian-Alliance Ship Management Pte Ltd (Asian-
Alliance) to source and purchase four container ships; one was the Shiling. Asian-
Alliance undertook the pre-purchase inspection for the owner, who then purchased
the vessel in 2020.

2.2.  The owner changed the ‘flag''® of the vessel to Singapore and the classification
society'" to Lloyd's Register (Lloyd’s).

2.3.  In February 2020 Asian-Alliance became the vessel's ‘operator’ on behalf of the
owner. The Shiling was then used to provide a liner service'? between New Zealand
and ports in Asia.

24. Inthe year before the owner purchased the Shiling, the vessel had had 19 deficiencies
issued against it in 5 Port State Control (PSC) inspections' in Russia, China and
Chile™.

2.5. Between March 2022 and March 2023, Maritime New Zealand (MNZ) had issued 16
deficiencies against the Shiling during 3 PSC inspections, the last one being a month
before the first incident.

2.6.  During a voyage in February 2022, the Shiling's main engine had failed to start several
times during an arrival under pilotage’® at Wellington.

2.7.  InJuly 2022 the Shiling had again suffered a main engine failure when departing
Wellington under pilotage. The vessel had been taken to anchor then returned to its
berth for repairs. Maritime New Zealand had issued a Notice of Imposition of
Conditions® requiring a leaking fuel valve on the main engine to be repaired.

2.8.  Since August 2018 the Shiling had been classified as a ‘high risk’ vessel'” under the
Tokyo PSC Memorandum of Understanding'®.

19 The country where the ship was registered.

T A maritime society that sets technical rules based on experience and research, confirms that designs and
calculations meet these rules, surveys ships and structures during the process of construction and commissioning,
and periodically surveys vessels to ensure they continue to meet the rules.

12 An international shipping service operating on fixed routes and schedules.

13 Refers to an internationally accepted regime under which administrations of countries can conduct inspections
of visiting ships that are registered in other countries.

14 Chile did not issue any deficiencies.

15 The activity carried out by a pilot assisting the master of a ship in navigation while entering or leaving a port.
16 Section 55, Maritime Transport Act 1994.

7 A ship that has attracted a high number of deficiencies through successive PSC inspections.

8 A memorandum between countries by region to avoid ships undergoing undue repetitive PSC inspections in
every country visited. These memorandums also provide mechanisms for other countries to follow up on
deficiencies that have a future date by which they must be rectified.
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First incident - 15 April 2023

2.9.

2.10.

2.11.

2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

2.18.

The Shiling was on a routine call to Wellington as part of its liner service between
ports in New Zealand and Asia.

Cargo operations had been completed on the evening of 14 April 2023, and the pilot
had been ordered for 0530 on 15 April 2023.

At about 0330 on 15 April 2023, the oiler®® (who was on watch in the engine room)
called the fourth engineer after noticing aerated water overflowing from the cooling-
water expansion tank. The Shiling had a centralised cooling-water system that
provided cooling for the main engine and all four generators. The expansion tank
provided a residual/reserve cooling water for this system.

Two of the four generators were running: generator 2 and generator 4. The fourth
engineer noted that the high cooling-water temperature alarm had activated for both
running generators. The fourth engineer called the third engineer and the second
engineer to assist.

At 0358 generator 2 shut down because of high cooling-water temperature.
Generator 4 continued carrying the electrical load but with an elevated cooling-water
temperature. Air had entered the cooling-water system through a crack in one of the
cylinder liners on generator 2. The crew were not aware of this fault at that time.
Because of the configuration of pipes in the cooling-water system, generator 4 was
the least affected by the aeration of the cooling water.

At 0400 the bridge gave the engine room one hour’s notice of departure. The chief
engineer was called and arrived in the engine room shortly afterwards. Together the
engineers began purging air from the cooling-water system to improve cooling for
the generators.

The pilot boarded at about 0515. The Shiling needed three of its four generators to
be running when under pilotage in enclosed waters, to provide sufficient reserve
electrical load capacity. When the pilot boarded, the engineers were still trying to
overcome the cooling-water problem and start and connect three generators on-line.
The engineers were trying to connect generators 2 and 3 (generator 4 was already
running and generator 1 was under repair and not available).

At 0600 the chief engineer telephoned the bridge and told the master that three
generators were now available. Preparations were then made for departure.

At 0620 the control of the main engine had just been passed from the chief engineer
to the bridge when generators 2 and 3 shut down because of high cooling-water
temperature. Generator 4 continued supporting the electrical load, albeit with an
elevated cooling-water temperature.

For the next hour the engine crew worked on purging air from the cooling-water

system and restarting generators 2 and 3. At 0724 the chief engineer telephoned the
master and confirmed that three generators were running, and the engine room was
ready for departure. At this time none of the engineers was aware of why the cooling

19 Times in this report are in New Zealand Standard Time (Coordinated Universal Time + 12 hours) and are
expressed in the 24-hour format.

20 A junior position within the vessel's engineering team, responsible for general maintenance and cleaning.
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2.19.

2.20.

2.21.

2.22.

2.23.

water-system had become aerated. They were unaware that generator 2 had a
cracked cylinder liner.

At 0736 the Shiling departed the berth under the conduct of the pilot and assisted by
two harbour tugs.

By 0748 the two tugs had been let go and the ship was heading outbound and
approaching Falcon Shoal, about to enter the Wellington Harbour entrance channel.

At 0809 the pilot initiated a starboard turn into the entrance channel when
generators 2 and 3 shut down because of high cooling-water temperatures.
Generator 4 was unable to absorb the total electrical load and also shut down. The
Shiling suffered a total blackout?' and the main engine stopped.

The emergency generator auto-started almost immediately, as designed. The
emergency generator supplied power to essential services, including one of the two
steering motors, which automatically started one minute later.

The ship had been swinging to starboard towards Falcon Shoal when the main engine
stopped. After a short delay, the pilot let go first the port and then the starboard
anchor, which resulted in the ship stopping just before it was about to run aground
inside the shoal.?* The pilot had delayed letting go the first anchor until the ship’s
bow was clear of the adjacent Falcon Shoal Beacon (see Figure 3).

21 A sudden total loss of electrical power on the ship.

22 A natural submerged ridge, bank or bar that consists of, or is covered by, sand or other unconsolidated
material and rises from the seabed to near the surface. A shoal is a navigational hazard.
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Figure 3: Wellington Harbour showing track of Shiling from its berth to Falcon Shoal at 08:18

2.24. The pilot ordered the tugs to return to the ship to assist. At 0938 the engineers were
able to restart generator 4, which provided sufficient electrical power to begin
recovering the anchors.

2.25. The starboard anchor was aweigh?® at 1028. However, generator 4 was unable to
sustain the service electrical load at the same time as using the anchor windlass* and
kept disconnecting from the switchboard.

2.26. Meanwhile, the Wellington Regional Council harbourmaster and MNZ had responded
to the incident, with MNZ issuing a notice requiring the Shiling to be towed by the
harbour tugs back to its berth at Wellington and the harbourmaster directing that the
ship be removed from where it was anchored and taken back to its berth.

2.27. The port anchor was eventually aweigh at 1336, after which the ship was towed dead-
ship?® back to its berth at Wellington for repairs, berthing at 1537.

2.28. On that same day MNZ issued the master of the Shiling with a Notice of Imposition?,
prohibiting the Shiling from departing Wellington until its generators and main
engine were fully operational to the satisfaction of its classification society, Lloyds.

23 When the anchor is clear of the seabed, meaning the ship is officially under way.
24 A machine used to let out and heave up an anchor.

5The ship being towed has no propulsion or steerage of its own.?® See Maritime Transport Act 1994, Section
55(2)(a).

26 See Maritime Transport Act 1994, Section 55(2)(a).
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2.29. On 17 April 2023, MNZ conducted a PSC inspection and identified, amongst other
deficiencies, several International Safety Management (ISM) Code®’ deficiencies and
559 overdue jobs in the vessel's planned-maintenance system marked as critical and
on critical equipment. Having identified numerous deficiencies (see Appendix 1 for
the MNZ list of deficiencies), MNZ suspended its inspection and detained the Shiling.
Maritime New Zealand notified both the Maritime & Port Authority of Singapore
(MPA) and the vessel's classification society, Lloyds, of the detention.

2.30. Lloyds, upon being notified of the vessel’s detention, sent a surveyor to assess the
vessel against its class rules (standards).

2.31.  On 9 May 2023, MNZ resumed its PSC inspection looking at areas of concern and
reinspecting areas identified as deficient in its first inspection. Further deficiencies
were found and raised with both the MPA and Lloyds.

2.32.  The Shiling remained at Wellington for 25 days, undergoing repairs to its generators
and rectification of the deficiencies identified by MNZ and class issues identified by
the attending classification society surveyors.?®

2.33. In addition to the Lloyds survey, the MPA appointed Lloyds as its recognised
organisation® for conducting an extended survey and ISM Code audit®® (ISM renewal
audit). The MPA instructed Lloyd's to survey beyond what had been identified during
Maritime New Zealand’s PSC inspection.

2.34. On receipt of the Lloyd's final survey report as the recognised organisation and
completion of the additional survey of expanded scope and ISM renewal audit, the
MPA permitted the Shiling to undergo a single voyage to Singapore, where its cargo
would be discharged, and then to a port in Asia for drydock. Lloyd’s, as the
recognised organisation for the MPA, raised several conditions of class®' and
statutory findings against the ship. The due date for most of the conditions to be
rectified was 29 July 2023, by which time the planned drydock would be completed.

2.35. Following sign-off by Lloyds and the MPA, MNZ lifted the detention notice, allowing
the Shiling to depart Wellington.

Second incident - 12 May 2023

2.36. The Shiling departed Wellington bound for Singapore at 0900 on 10 May 2023. While
a vessel is in port, any accumulation of oily water must be stored in tanks for later
controlled discharge away from any coastline. Due to the length of the Shiling's stay
at Wellington, the various tanks used to store oily water were at capacity. The engine-
room bilges were confirmed as dry before the ship departed. The chief engineer

7 The ISM Code is the International Management Code for the Safe Operation of Ships and Pollution Prevention,
as adopted by the IMO assembly in November 1993. The ISM Code came into force in July 1998 and is part of
the SOLAS Chapter IX - Management for the Safe Operation of Ships.

28 Some, but not all, deficiencies identified by MNZ were also deficiencies under class rules.

29 Rather than provide their own surveyors, flag states can opt to appoint approved survey organisations to
conduct inspections on their behalf.

30 A systematic, independent and documented process to verify whether a safety-management system complies
with the requirements of the ISM Code.

31 An acknowledgment that the vessel doesn’t comply with a class rule or standard.
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2.37.

2.38.

2.39.

intended to begin pumping out these tanks through the approved oily water
separator® once the ship was outside New Zealand's territorial waters®.

However, there was an adverse weather forecast for the Tasman Sea, so the master
elected to slow-steam®* and drift for about 1.5 days in the shelter of the New Zealand
coast.

At about 2300 on 11 May 2023, the Shiling departed the sheltered waters of the
New Zealand coast bound for Singapore. Because the engineers had been unable to
begin pumping out the oily water holding tanks, additional oily water that had been
produced while the ship remained in sheltered waters had filled the engine-room
bilges and begun accumulating on the engine-room tank-top®.

As the vessel ventured into open sea and began to roll, this water began sloshing and
entered the void space between the sump? of the main engine and the main-engine
lubricating-oil tank (lube-oil tank) beneath the engine-room tank-top (see Figure 4).

|
|
Main engine 1 | : |
el | |
resilient mount Bussauacag 3 | ¢ 3 I

1725

3 4 - !
Void betweem 1 @ - = ‘ = [ "]

engine sump and

| lube oil tank (- Where rubber

diaphragm sits;]

Thicknass 40 |

2730

i 1260 =0
5680 =

Figure 4: Cross-section diagram of the Shiling main engine sump and lube-oil tank

32 An oil-discharge monitoring, filtering and control system that ensures oil discharged to the sea does not
exceed a rate of 15 parts per million.

33 The marine area within 12 nautical miles (NM) of the low-water mark.
34 The deliberate reduction of a ship’s speed.

35 The floor of the engine room, under which various tanks and void spaces are located.3® The internal space at
the bottom of an engine where lubricating oil accumulates, or as in this case drains into the lube-oil tank below.

36 The internal space at the bottom of an engine where lubricating oil accumulates, or as in this case drains into
the lube-oil tank below.
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2.40.

241.

242.

2.43.

244,

2.45.

2.46.
247.

2.48.

2.49.

When functioning normally, lubricating oil injected into the various components of
the main engine gravitated to the main-engine sump?’, referred to as a dry sump.
There were three drain ports in the bottom of the main-engine sump. Oil gravitated
through these drain ports into the lube-oil tank below the tank-top. Lube oil is drawn
from this tank, purified and filtered and then returned to the tank on a continuous
cycle. Lube oil was drawn from this tank by the main-engine lube-oil pump and
injected into the various components above in a continuous cycle.

Rubber diaphragms were fitted between the drain ports in the main-engine sump
and the lube-oil tank below. The main engine was mounted on resilient mounts to
absorb vibration, while the lube-oil tank below was fixed to the ship’s structure. The
purpose of these rubber diaphragms was to compensate for the relative movement
between the main engine on its resilient mounts and the rigid lube-oil tank below
and prevent any water that could accumulate on the tank-top entering the lube-oil
tank.

However, the rubber diaphragms in the Shiling had all deteriorated with age. When
the oily water entered the void between the main engine sump and the lube-oil tank,
it entered the lube-oil tank through the deteriorated rubber diaphragms and
contaminated the lube oil in the tank.

The contaminated lube oil caused a drop in pressure supplied by the lubricating oil
pumps, and this caused the main engine to stop at about 0730 on 12 May 2023. This
was about eight hours after the Shiling had resumed its voyage to Singapore after
sheltering along the New Zealand coast, and at a time when it was heading into 5- to
6-metre waves.

Given the contamination of the lube-oil tank, the engineers were unable to restart the
main engine. Without propulsion, the Shiling settled beam-on® to the waves and
began rolling heavily (up to 45 degrees to port and starboard).

At 0828 the master radioed the New Zealand marine operations centre and appraised
the operator of the situation. The master requested assistance in the form of a tow.
The operator considered that the master had issued a Pan-Pan*’ call and passed the
message on to the New Zealand Rescue Coordination Centre. The Centre began
searching for a suitable tow vessel. The Shiling was about 30 NM northwest of
Farewell Spit at 40° 09.92' south, 172° 21.22 east.

At 1056, due to continued heavy rolling, the master made a Mayday call.

A suitable tow vessel, the Skandi Emerald, was located in New Plymouth. It departed
New Plymouth at 0900 on 12 May, arriving at the Shiling at 1630 the same day.

The Skandi Emerald established a tow by 1730 and began towing the Shiling towards
the shelter offered in Golden Bay.

The Shiling was anchored in Golden Bay at about 1730 on 13 May 2023, and was
eventually towed by the Skandi Emerald back to Wellington, arriving on 23 May 2023
(see Figure 5).

37 The internal space at the bottom of an engine where lubricating oil accumulates, or as in this case drains into
the lube-oil tank below.

38 Refers to waves coming at a right angle to the ship.

39 An international standard urgency signal given through radiotelephony message to indicate that a vessel may
need urgent assistance.
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Figure 5: Path of Shiling after departing Wellington on 10 May 2023
(showing ship's speed over ground)

2.50. On 29 May 2023, MNZ issued a detention notice to the master of the Shiling,
preventing the vessel sailing pending confirmation from Lloyd's (as the classification
society) and the MPA (as the flag state) that the cause(s) of the main engine failure
had been identified and rectified and that the vessel was seaworthy for the
resumption of its intended voyage to Singapore.

2.51.  The Shiling remained at Wellington for 45 days, undergoing surveys and repairs to
the main engine, further repairs to the generators in connection with the first
incident, and repairs to several other systems identified as substandard during
respective class and flag state inspections.

2.52. Maritime New Zealand lifted the detention notice on 7 July 2023, allowing the Shiling
to sail for Singapore.

Vessel information

2.53.  The Shiling was a fully cellular container ship, built in 2005 by HD Hyundai Heavy
Industries in South Korea. The ship was 294.4 m in length overall and 32.2 m in
breadth and could load a maximum of 5117 20-ft containers.
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2.54.

2.55.

2.56.

The single main engine was a Sulzer 8RT-Flex96C-B, capable of developing
45,760 kilowatts (kW) at 102 revolutions per minute (rpm), built by HD Hyundai Heavy
Industries in South Korea.*

The generator plant comprised two MAN B&W 7L27/38 generators, each capable of
developing 1990 kW, and two MAN B&W 6L27/38 generators, each capable of
developing 1700 kW, ie, four generators in total).

The ship was also fitted with an 1800 kW bow thruster*', which was not operational at
the time of the incidents.

Inspections, tests and research

Engine-room alarm monitoring system

2.57.

2.58.

2.59.

The Acronis engine-room alarm and control monitoring system supports the concept
of Unattended Machinery Space (UMS). When a ship has an approved UMS
endorsement, the engine room can operate unattended at sea. The system monitors
all key machinery parameters and sends an alarm to a designated engine-room
watchkeeper if any set parameter is exceeded. In this way the engine-room staff can
work daytime hours on routine maintenance and overhauling machinery.

However, for at least one year before these incidents the Acronis (alarm and control
integrated system) had suffered from an inordinate number of alarm conditions, so
many that the engineer officers had been compelled to maintain a 24-hour watch.
The ship’s crew reported that the status of the Acronis system had steadily
deteriorated in the previous 12 months. Lloyd's required the faulty status of the
Acronis system to be reported, but that had not been done.

In an investigation at Wellington after the incidents, Lloyd’s found that a high
percentage of the alarm conditions had been caused by faulty sensors and wiring.
Lloyd's temporarily suspended the UMS endorsement pending the system being
repaired and reinstated to Lloyd’s satisfaction.

Generators

2.60.

2.61.

2.62.

2.63.

Once the Shiling had been towed back to its berth after the blackout incident in
Wellington Harbour on 15 April 2023, investigations had begun into determining the
cause of the blackout.

A crack was discovered in the cylinder liner of generator 2. This had provided the
point for gases to enter the jacket cooling water for that cylinder and then into the
centralised cooling water system.

Generator 2 was due for overhaul, having just reached its maximum running hours,
and was able to achieve only 60 per cent of its maximum continuous rating*. There
were insufficient spare parts on board to conduct the overhaul.

Generator 1 had been inoperative since 2021. Since joining the ship nine months
before these incidents, the chief engineer had begun a programme of progressively

40 Referred to as a Wartsila RT-flex96C following a series of joint ventures and mergers between various Wartsila
and Sulzer entities between 1984 and 2007 that eventually became Wartsila Corporation.
4T A lateral propulsion device installed near the front of the vessel used for manoeuvring at slow speed.

42 The maximum power output an engine can sustain continuously at safe limits and in safe conditions.
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overhauling the generator, but at the time of these incidents it was only capable of
achieving 40 per cent of its maximum continuous rating and was unable to be
synchronised with the other generators. Generator 1 was not available to be used at
the time of these incidents.

2.64. Generator 3 was overdue for overhaul and could achieve only 60 per cent of its
maximum continuous rating. The spare parts required for the overhaul were onboard,
but the crew had not been able to conduct the work because of other work
commitments.

2.65. Generator 4 was also overdue for overhaul and could achieve only about 60 per cent
of its maximum continuous rating. The spare parts required for the overhaul were
onboard, but the crew had been able to overhaul only three of the six cylinders due
to other work commitments.

2.66. Because of a combination of faults with the generators and the generator power
management system, automatic synchronising and load sharing between the
generators were not possible.

Main engine

2.67. When the Shiling arrived in Wellington, Asian-Alliance requested that a technician
from Wartsila Korea attend the vessel. The Commission’s investigators also attended.
On first inspection it was noted that the engine-room bilge located near the main-
engine flywheel was full and water from this bilge was still lapping over the void
under the main-engine sump.

2.68. The main engine crankcase was opened to enable access to the three drain ports in
the engine sump and to the rubber diaphragms fitted between these drain ports and
the lube-oil tank below. It was observed that water had entered the lube-oil sump
tank via the rubber diaphragms. The oil residue captured within the fold of the
damaged diaphragm had emulsified where the water had entered and run down the
steel pipe into the lube-oil tank (see Figure 6).
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Figure 6: Engine sump showing rubber diaphragm fitted to drain port during dismantling
(Source: Wartsila technical report)

2.69. All three rubber diaphragms were removed from the drain ports. All were observed to
be damaged (see Figure 7). The three diaphragms were sent to Quest Integrity* for

examination and testing together with a representative new sample diaphragm
supplied by Asian-Alliance.

43 Quest Integrity provides industrial inspection and product failure analysis services.
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Figure 7: One of three rubber diaphragms removed from main engine sump.

2.70. The conclusions reached by Quest Integrity included the following (see Appendix 3
for an abridged version of the full report):

The failed diaphragms removed from service had severely degraded, especially
in the parts exposed to air and oil outside of the flange areas. A network of
craze cracking was present on the lower side of the diaphragm exposed to air
that was consistent with thermo-oxidation of nitrile rubber when exposed to
trace concentrations of ozone and/or metallic ions in solution.

The degradation was severe enough to cause the areas exposed to air and oil to
fracture during handling and preparation of tensile test samples, limiting the
testing able to be performed.

Sound material removed from the failed samples had degraded in service
compared to the sample of a new diaphragm.
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Areas not exposed to air or oil had softened under the compression in the
flanges when exposed to the temperature of operation.

Areas exposed to air and oil had hardened compared to the as-new material.

Sound material from areas not exposed to air or oil had decreased elongation at
failure compared to the as-new material.

It is not possible to calculate an exact time in service for the failed samples with
the information available. However, based on known relationships between
mechanical properties and degradation at temperature in industrial
environments, it is considered that the failed diaphragms exhibit a material
condition consistent with NBR exposed to temperature and environments in
service well beyond its useful life.

It is considered likely that the failed samples were in service beyond the service
time recommended by the engine manufacturer and that inspection within the
recommended interval would have identified the visible degradation before the
observed failures.

Meteorological and ephemeral information

2.71.

2.72.

2.73.

2.74.

2.75.

The weather conditions at Wellington on 15 April 2023, the day of the first incident,
were fine and clear with light winds. There was negligible swell in Wellington Harbour
where the blackout occurred.

When the Shiling departed Wellington at 0900 on 10 May 2023, the weather forecast
issued for the sea area Cook (see Figure 8) at 0325 was:

Northwest 25 knots [nautical miles per hour], changing southwest 25 knots for a
time around midday, rising to northwest 35 knots late evening. Sea becoming
very rough. Southerly swell 1 metre developing. North of Cape Terawhiti:
Northerly swell 2 metres developing. Poor visibility in periods of morning rain.

The Shiling spent most of 10 and 11 May 2023 slow-steaming or drifting in the
northern part of sea area Cook. The weather forecast for sea area Cook issued at 2258
on 10 May 2023 was:

Northwest 25 knots, changing southerly 35 knots this morning, then easing to
25 knots this afternoon. Sea becoming very rough for a time. Southerly swell
rapidly rising to 3 metres in the morning. Northerly swell 1 metre, easing. Poor
visibility in morning showers.

The Shiling was to pass through sea area Stephens en route to the Tasman Sea. The
weather forecast for the sea area Stephens issued at 0325 on 10 May 2023 was:

Northwest 20 knots, rising to northerly 30 knots in the morning. Changing
westerly 40 knots late morning, then easing to 30 knots in the afternoon. Sea
becoming very rough for a time. West of Farewell Spit to Hawera: Long period
southwest swell rising to 5 metres late. Northwest swell 2 metres, easing. East of
Farewell spit to Hawera: Westerly swell 3 metres developing. Poor visibility in
showers. Possible squally thunderstorms.

The weather forecast for sea area Stephens issued at 2258 on 10 May 2023 was:

Westerly 35 knots, changing southerly 20 knots but 30 knots east of Cape
Jackson to Hawera this morning. Becoming southerly 15 knots everywhere this
evening. Very rough sea easing. West of Farewell Spit to Hawera: Long period
southwest swell rising to 6 metres for a time. Elsewhere: long period westerly
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swell 3 metres, easing. Poor visibility in showers. Possible squally thunderstorms
in the north this morning.

2.76. The weather forecast for sea area Stephens issued at 0616 on 11 May 2023 was:

Westerly 35 knots, changing southerly 20 knots but 30 knots east of Cape
Jackson to Hawera this morning. Becoming southerly 15 knots everywhere this
evening. Very rough sea easing. West of Farewell Spit to Hawera: Long period
southwest swell rising to 6 metres for a time. Elsewhere: long period westerly
swell 3 metres, easing. Poor visibility in showers. Possible squally thunderstorms
this morning.

2.77. The Shiling resumed its voyage to the Tasman Sea at about 2300 on 11 May 2023.
The weather forecast for sea area Stephens issued at 1627 on 11 May 2023 was:

Southerly 30 knots but 20 knots west of Stephens Island to Hawera. Becoming
southerly 20 knots but variable 10 knots in the west this evening. Rough sea in
the east, easing. West of Farewell Spit to Hawera: Long period southwest swell 5
metres easing. Elsewhere: Long period westerly swell 3 metres. Poor visibility in
showers clearing late evening.

Cape Egmont '

Stephens

Farewell Spit

Kahurangi Point _

Figure 8: Diagram showing sea forecast areas around central New Zealand
(Credit: MetService)

Personnel information

2.78. The master of Shiling held a master foreign-going certificate and had been at sea for
31 years, 14 years of which as master. It was the master’s first time sailing on the
Shiling, having joined the ship less than 1 month before the first incident.

2.79. The chief engineer held a chief engineer (Class 1) foreign-going certificate and had
been at sea for 30 years, plus 2 years as technical superintendent based ashore. The
chief engineer had joined the Shiling for the first time 9 months before the incidents.

2.80. The first officer held a first mate foreign-going certificate and had been at sea for
15 years, with the most recent 2 years as first officer. It was the first officer’s first trip
on the Shiling, having joined 4 months before the first incident.

Page 16 | Final Report MO-2023-203



2.81. The second engineer had been at sea for 25 years and held a second engineer
(Class Il) foreign-going certificate. It was the second engineer’s first trip on the
Shiling, having joined 4 months before the first incident.

Recorded data

2.82. The Commission recovered the following recorded data:

e The pilot's portable pilot unit for the first incident, when the vessel suffered a
blackout during departure. (The voyage data recorder information for this
incident had been overwritten).

e The Shiling's voyage data recorder for the period covering the second
incident.

e The Automatic Identification System records for the entire period of both
incidents, including the tow operation from Golden Bay to Wellington.

e The Acronis engine-room systems log.
e The Wartsila main-engine systems and alarm log.

2.83. The data were used to inform the Commission’s inquiry.
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3

Analysis
Tataritanga

Introduction

3.1.

3.2.

3.3.

3.4.

When the Shiling sailed from Wellington on 15 April 2023 (the blackout incident), it is
virtually certain that the ship was not in a seaworthy condition*, despite holding a
full suite of current statutory flag state and ISM certifications. Additionally, the ship
had previously attracted numerous deficiencies through successive PSC inspections,
which had resulted in a ‘high risk’ status under the PSC regime. The main engine had
also failed under pilotage in New Zealand ports on two separate occasions about one
year before these incidents.

When the Shiling subsequently sailed from Wellington for Singapore on 10 May 2023
(the main-engine failure incident), it had undergone an extended period of
maintenance and repairs under the scrutiny of MNZ, Lloyd’s and the MPA. However,
when the Shiling’s main engine failed and it was towed back to Wellington, additional
deficiencies were uncovered, some involving critical components and systems.

The Commission has identified safety issues with the efficacy of the international
regulatory system in ensuring the safety of ships and their crews, and the protection
of the environment, in the current global shipping situation.

The following section analyses the circumstances surrounding these incidents to
identify those factors that increased the likelihood of the incidents occurring or
increased the severity of their outcomes. It also examines any safety issues that have
the potential to adversely affect future operations.

What happened during the blackout event

3.5.

3.6.

3.7.

All ships navigating in enclosed waters require additional generator capacity to
absorb load fluctuations caused by the typical starting, stopping and constant
running of various machinery. Running additional generator capacity would have
reduced the risk of the ship experiencing a blackout and losing control when
operating close to navigation dangers and other marine traffic.

In its state of repair at the time, the Shiling usually required three generators to
provide a sufficient level of redundancy, and that was without the high operational
loads that would normally have been drawn by the bow thruster, which was
inoperable at the time.

Three generators were required because of the reduced capability of their diesel
prime movers caused by deferred maintenance. A ‘standby’ generator was usually
available to start automatically and share the electrical load if a problem occurred
with any of the running generators. With three of the four generators required to
meet operational demand, and the fourth (generator 1) not being fully operational,
this safety measure was not available to the crew.

44 Broadly, to be described as seaworthy a “ship must be in a fit state as to repairs, equipment, and crew, and in
all other respects to encounter the ordinary perils of the voyage” (as explained by Parke, B in Dixon v Sadler
[1839] 5 M&W 405). Alternatively, the ship must meet “that degree of fitness which an ordinary careful and
prudent owner would require [his/her] vessel to have at the commencement of [his/her] voyage having regard to
all probable circumstances of it" (see Channel J in McFadden v Blue Star Line [1905] 1 KB 697 at 706).

Page 18 | Final Report MO-2023-203



3.8.

3.9.

3.10.

3.11.

3.12.

3.13.

3.14.

The deferred maintenance of all four generators increased the risk of the ship
blacking out under normal circumstances. The risk was further increased once the
crack developed in one of the cylinder liners on generator 2, particularly as the vessel
was fitted with a centralised cooling-water system that cooled all four generators and
the main engine.

The infiltration of exhaust gas into the cooling-water system had caused two
successive shutdowns of generators 2 and 3. However, the crew did not attempt to
establish how gas had entered the cooling-water system, even though the ship was
about to enter pilotage. They focused instead on treating the symptom by purging
gas from the system so that they could start three generators to enable the ship to
sail.

When the chief engineer informed the bridge that the engine room was ready for
departure, the engineers did not know what had caused the aeration of the cooling-
water system or the likelihood of the condition recurring. Neither the master nor the
pilot sought an explanation of the two-hour delay from the chief engineer, and none
was offered. When the Shiling departed the wharf, the risk of the problem recurring
was high, and predictable.

During their interview, the chief engineer stated that they had not been concerned
about what was happening on the bridge, as their focus had been on the issues in the
engine room. This had created an operational disconnect between the bridge and the
engine crew. A similar operational disconnect was considered a factor in the
grounding of the bulk carrier Funing under pilotage in Tauranga Harbour in July 2020.
In that incident an evolving problem with the main engine had not been shared with
the bridge team, resulting in an avoidable grounding (Transport Accident
Investigation Commission, 2022).

Because of the cooling-water pipe configuration, generator 4 was not as affected by
the gases in the cooling-water system as generators 2 and 3. When generators 2 and
3 had shut down twice earlier in the morning, generator 4 had been able to sustain
the electrical load because the ship was idle at the wharf and not working cargo, so
had a reduced electrical load. However, while manoeuvring under pilotage the
electrical load was greater. Consequently, when generators 2 and 3 shut down as the
Shiling approached Falcon Shoal, generator 4 was unable to sustain the electrical load
and shut down also, causing the ship to black out and the main engine to stop.

The pilot's actions, supported by the rest of the bridge team, were commendable and
an example of good bridge resource management. It is virtually certain their actions
prevented the ship grounding or striking Falcon Shoal Beacon.

The directions given by MNZ and the harbourmaster that the Shiling be towed dead-
ship back to the port were prudent given the uncertainty of the status of the Shiling's
machinery.

What happened during the main-engine failure incident

3.15.

There was no direct correlation between this incident and the blackout in Wellington
harbour, other than the substandard maintenance. The blackout event resulted from
deferred maintenance of the ship’s power-generating plant, which was a safety-
critical system. The main-engine failure resulted from a lack of maintenance of the
rubber diaphragms, the purposes of which were to tolerate relative movement
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3.16.

3.17.

3.18.

3.19.

3.20.

between the main engine and the ship’s structure and prevent bilge water entering
the closed-loop lube-oil system. The diaphragms would also be considered a safety-
critical component, depending on the definitions given of critical components.

When the Shiling departed Wellington for the second time, all bilge water holding
tanks were full because of the ship’s extended stay in port following the blackout
event. Had the ship proceeded to Singapore without deviating for weather, the
engineers would have been able to discharge the bilge water holding tanks to the sea
via the ship’s oily-water separator. However, this was not permitted unless the ship
was outside the New Zealand territorial sea.

The master had reviewed the weather forecast and decided to remain in the shelter of
New Zealand's coastal waters until the weather in the Tasman Sea began to abate.
While a ship is operating at sea it normally produces bilge water in the engine room,
which is pumped either into holding tanks or out to sea via an oily-water separator.
However, neither option was available because all the bilge water holding tanks were
full and the ship was still in coastal waters. Consequently, the engine-room bilges
were filled and water started accumulating on the engine-room tank-top. The
Commission were unable to determine whether the chief engineer raised any concern
with the master about the water accumulating on the engine-room tank-top.

When the Shiling left the shelter of the coast and began to roll, the accumulated bilge
water flowed across the tank-top and entered the void under the main engine sump.
This would not normally have caused a serious problem, but the rubber diaphragms
were aged and worn, enabling bilge water to enter the main-engine lube-oil holding
tank.

Once the amount of water in the lube-oil system reached a critical point (later tested
at 11 per cent), the lube-oil pumps could not maintain the minimum lube-oil
operating pressure. Delivering lube oil to the main engine at the correct pressure is
critical to its performance. Any drop in lube-oil pressure to below a preset threshold
will result in an automatic shut-down of the engine. This is what occurred.

It would have been almost impossible to restart the main engine without removing
the water from the lube oil, and even if it had been attempted, it would have risked
serious damage to the engine. With the loss of propulsion, the ship settled beam-on
to the heavy swell and began rolling severely, making it too dangerous to attempt
recovering the main engine.

Rubber diaphragms

Safety issue 1: The International Maritime Organization’s definition of critical equipment and
systems (a lack of which may create hazardous situations and/or cause accidents) is so broad
that it is ineffective in defining what is critical and what is not.

3.21.

3.22.

If the rubber diaphragms had not been degraded and damaged, the issue of bilge
water flowing across the tank-top and under the engine sump would have had little
or no effect on the integrity of the main engine.

Allowing water to accumulate in an engine bilge to a point where it overflows the
tank-top is to be avoided in any ship’s engine room(s). However, it is a foreseeable
condition that can result for a variety of reasons. As this incident has shown, water
entering and flooding the main-engine lube-oil system has serious consequences, as
the rubber diaphragms are the only defence should the tank-top become flooded.
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3.23.

3.24.

3.25.

3.26.

3.27.

3.28.

3.29.

3.30.

3.31.

Considering the potential risks associated with failure, rubber diaphragms could
arguably be considered critical equipment.

An examination of the Shiling's maintenance system revealed that not only were the
rubber diaphragms not considered critical, but they were not items required to be
inspected or replaced because of their condition.

The classification of critical equipment and systems has been inconsistent and
problematic for the shipping industry for some time, partly owing to their definitions.

The IMO's definition of critical equipment and systems is:

those where loss of functional capability or failure to respond when activated
manually or automatically, may create a hazardous situation and/or cause an
accident.

The definition is all-encompassing, such that the failures of most equipment and
systems will or can create hazardous situations. Consequently, when identifying
critical equipment and systems, ship operators apply their own interpretations, and
this creates variations within the sector.

There are many other definitions of critical systems, including the definition
commonly used in the process of failure mode and effects analysis (FMEA):

those where loss of functional capability or failure to respond when activated
manually or automatically, may cause a loss of control [of a ship].

Another definition, stemming from the oil and gas industry, is:

such parts of an installation and such of its plant (including computer
programmes), or any part thereof, — the failure of which could cause or
contribute substantially to, or the purpose of which is to prevent or limit, the
effect of a major accident.

The difference between these two definitions and the IMO definition is that their
outcomes are more about preventing or managing serious consequences, whereas
the outcome of the IMO'’s definition is the prevention of a hazardous situation.

The IMO's exhaustive approach to identifying critical equipment has flow-on effects
for ship operators’ risk- and safety-management systems. Operators are required to
either carry or have quick access to spare parts on board for all critical equipment.

Industry standards and guidance ought to be reasonable, be achievable and not incur
costs that are grossly disproportionate to the benefits. The IMO'’s definition of critical
equipment and system is not in accord with that philosophy. The Commission is
recommending that MNZ collaborate with other states to recommend the IMO
review its definition.

Ship repair and maintenance records

Safety issue 2: When a ship changes ownership or management, there is no requirement for
records of the inspection, maintenance or replacement of critical equipment and systems to be
transferred with the ship. The absence of maintenance or replacement information on critical
equipment and systems increases the likelihood of an accident as a result of their failure.

3.32.

The rubber diaphragms were not included in the planned-maintenance system for
the Shiling, and other components (such as the rubber expansion couplings in the
pipework for the centralised cooling system) were omitted from the list of critical
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3.33.

3.34.

3.35.

3.36.

3.37.

3.38.

3.39.

3.40.

components. The failure of a rubber expansion coupling recently caused the loss of
control of a passenger- and freight-ferry in New Zealand, which had a centralised
cooling system similar to that of the Shiling (Transport Accident Investigation
Commission, May 2023).

The IMO currently requires the maintenance of a ship’s continuous-synopsis record
for security purposes under the International Ship and Port Facility Code. Similarly,
the Commission has found that records of the repair and maintenance of critical
equipment and systems should remain on board throughout a vessel's life for the
purposes of safety.

Currently, the only requirement for repair and maintenance records to follow a ship
when its ownership or management changes is for any conditions of class to remain
applicable to the ship if the classification society changes. Classification societies
mainly focus on the survey of the hull and machinery, which only includes class
surveyable items and does not include all critical equipment and systems.

Depending on the contract of sale, when a ship is sold its historical maintenance
records are not always passed on to the new ship operator. The operator must start a
maintenance record anew, usually with only the running hours of the prime
machinery as the baseline. This can lead to latent flaws in critical equipment and
systems remaining undetected until failures occur. The failure of critical equipment
can result in accidents with serious consequences.

For the Shiling, there were many examples of flaws in critical equipment and systems
that raise questions as to its seaworthiness (discussed further in paragraph 3.57).

The failure of the rubber diaphragms used on the Shiling's main engine was an
industry-known issue that had led to catastrophic machinery failures on ships
globally.

The issue was first raised through a ‘"Member Alert’ bulletin titled The “forgotten”
rubber membrane, sent to ship owners and ship managers by the Swedish Protection
and Indemnity [insurance] Club in 2007. The engine manufacturer published a service
letter repeating the warning in 2008 (MAN Diesel A/S Denmark, March 2008).
Following further failures of rubber diaphragms, the Swedish Club issued another
bulletin in 2015 (The Swedish Club, October 2015) (see Appendix 2). The bulletins
have been disseminated through industry by several classification societies and
surveying companies.

The bulletins advise that as rubber diaphragms are supplied by ship-building yards
and not engine manufacturers, they are not listed as ‘engine parts’. Because of the
variability in quality of the rubber diaphragms, ship owners and managers are advised
to inspect and replace the rubber diaphragms:

e at the earliest opportunity after taking delivery of a new ship
e after every 32,000 running hours for the main engine

e every time the engine crankcase is opened for inspection (usually aligned with a
drydock and/or a 32,000-hour inspection)

e at the earliest opportunity when taking delivery of an existing ship.

The maintenance records for the Shiling were not passed on to Asian-Alliance when
the Shiling was purchased in 2020. Asian-Alliance established a repair and
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maintenance system for the Shiling based on the running hours of the prime
machinery and any manufacturers’ recommendations.

3.41. On 24 February 2021, the Shiling’s engine manufacturer® issued a further technical
bulletin on the same topic, recommending that the rubber diaphragms be inspected
every 6000 engine running hours and be replaced every 30,000 running hours.

3.42. Asian-Alliance said that it had not received any of the previous bulletins on the
rubber diaphragms or the 2021 technical bulletin and had not been aware of how
critical they were to the safe running of the ship. Consequently, the rubber
diaphragms were not inspected or replaced in 2020 when the ship was in drydock
shortly after it had been purchased. The Lloyd's survey records from the 2020 drydock
reference inspections of several internal components of the main engine but
recorded the inspection of the lube-oil sump as having been ‘waived’. No explanation
for this waiver was available.

3.43. ltis very likely that the rubber diaphragms had not been inspected before the
incidents in 2023; this is supported by the results of the testing by Quest Integrity (see
Appendix 3). If the ship's historical maintenance records had stayed with it when it
changed ownership, the new operator would have likely been aware of the condition
of the rubber diaphragms in the Shiling and other safety-critical equipment and
systems, as long as the previous owner had classified these items as critical
equipment.

3.44. This case of 'forgotten parts’ is a prime example of the importance of ensuring that
the maintenance and inspection status of critical equipment stays with a ship through
successive changes of ship owners and/or managers.

3.45. Concerns about maintaining a continuous record of maintenance have previously
been raised at IMO by the United Kingdom and the Transportation Safety Board of
Canada (TSB). The TSB has recommended that Canada’s regulator take the issue to
the IMO, as outlined in the following TSB recommendation issued on 23 April 2009
(Transportation Safety Board of Canada, 2009):

Historical maintenance records and failure information on safety-critical
equipment — including the steering, power, propulsion, lifesaving appliances,
and damage control — are crucial to a ship’s manager and crew when assessing
system performance and planning risk-based preventive maintenance. In this
occurrence, following a recent change in the vessel's management, previous
managers retained historical records of failures and maintenance. As a result,
adequate records and information on previous failures of and repairs to the
steering gear were not readily available to the new manager and crew.

This is not the first instance where the TSB has identified the lack of continuous
maintenance records as a safety issue. The investigation into an occurrence
involving the Millenium Yama in 2000 revealed that the vessel had changed
management five times. At the time of the occurrence, no reference
documentation was found on board that would have allowed engine-room
personnel to determine the condition and origin of a failed connecting rod.
Such a situation left a new manager without adequate information to make
informed maintenance decisions and to ensure continued safety.

Canada is not alone in identifying discontinuity of maintenance records as an
issue. Following a 2002 occurrence involving a lifeboat accident immediately

4> Then Wartsila.
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after a change of vessel management, the United Kingdom'’s Marine Accident
Investigation Branch noted that all the vessel’s records other than the ship’s
plans had been removed from the vessel. The issue was introduced at the IMO
by the United Kingdom in 2004; however, to date, there has been little progress.

Given these safety deficiencies and their recognition by other flag states, the
Board is concerned that the IMO has not addressed the risks associated with the
non-retention of proper maintenance and failure records. Therefore, the Board
recommends that:

The Department of Transport advocate at the International Maritime
Organization (IMO) effective measures to ensure that maintenance and failure
records remain on board throughout a vessel's life.

3.46. InJuly 2010, Transport Canada submitted a proposed amendment to the ISM Code
that would require the retention of maintenance records upon changes of ownership.
The proposal was met with support from some member nations, and Canada was
invited to submit the proposal to the IMO Maritime Safety Committee for
consideration as a new work item.

3.47. In May 2012, at the IMO Maritime Safety Committee meeting, Transport Canada, in a
joint submission with the Republic of South Korea, proposed amending the ISM Code
to include a requirement for the transfer of a ship’s maintenance and failure records
for safety-critical equipment with the sale of the ship. The Committee agreed to
forward the proposal to the International Convention on Standards of Training,
Certification and Watchkeeping for Seafarers’ Sub-Committee for consideration
under ‘Enhancing the efficiency and user friendliness of the ISM Code’. However, the
proposal was not adopted.

3.48. Now, in 2025, the issue remains unresolved and is arguably more pressing with the
decline in traditional ship owners that design, build, operate, maintain and recycle
ships on a ‘cradle to grave’ model, concurrent with an increase in ‘'middlemen’ ship
owners who purchase ships for supply to large organisations on long-term contracts
(Danish Ship Financing and Rainmaking Innovation, 2024; Maritimedata.ai, 2022).

3.49. The Commission is recommending that MNZ collaborate with other states to raise the
issue of continuity of maintenance records through the IMO, with a view to achieving
the same outcome that Canada and the United Kingdom have attempted in the past,
which is to make it mandatory for maintenance and repair records for critical
equipment and systems remain on board throughout a ship’s life.

The ISM Code

Safety issue 3: The implementation of the ISM Code and the underlying safety-management
system for the Shiling did not provide the assurance intended that the ship was maintained in
accordance with minimum standards.

Safety issue 4: The ISM Code allows the owner of a ship to delegate all responsibility for
managing the risks associated with the ship’s operation to a ship management company. The
ship owner who creates the risk by placing the ship in service, and benefits from doing so, has
no obligation to manage, or responsibility for managing, those risks or for ensuring that the
operator is managing those risks in accordance with international and domestic legislation.
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Safety Issue 5: The level of flag state Singapore oversight of the Shiling operations did not
ensure the ship was seaworthy in all respects, even after regulatory scrutiny following the
blackout event.

3.50. Under the ISM Code, a company's* safety-management system was required to:
e provide for safe practices in ship operations and a safe working environment

e assess all identified risks to its ships, personnel and the environment and
establish appropriate safeguards

e continuously improve the safety management skills of personnel ashore and
aboard its ships.

3.51.  The company and ship safety-management system should ensure compliance with
mandatory rules and regulations, and with the applicable codes, guidelines and
standards recommended by the IMO, administrations, classification societies and
maritime industry organisations.

3.52. Paragraph 10.1 of the ISM Code states:

The company should establish procedures to ensure that the ship is maintained
in conformity with the provisions of the relevant rules and regulations and with
any additional requirements which may be established by the company.

3.53. The ISM Code further states:

The procedures should be documented, and should ensure that applicable
statutory, class [and] international [requirements] (for example the International
Convention for the Safety of Life at Sea [SOLAS] and the International
Convention for the Prevention of Pollution from Ships [MARPOL)] and port
state requirements are met, and that compliance is maintained in the intervals
between third-party surveys and audits.

3.54. The ISM Code further states:

The maintenance procedures should also include any additional requirements
established by the company. These may arise, for example, from an analysis of
the maintenance histories of machinery and equipment, from the particular
demands of a ship’s operations, or from a manufacturer's recommendations.

3.55. Asian-Alliance held a valid ISM Code Document of Compliance issued by the flag
state Singapore, and the Shiling held a valid ISM Code Safety Management
Certificate, also issued by the flag state Singapore.

3.56. Both Asian-Alliance and the Shiling were subject to regular audits of their respective
ISM systems, conducted by organisations recognised by Singapore.

3.57. Despite holding the necessary documentation and certificates and having regular
audits, the Shiling's operation was not consistent in several respects with the
objectives of the ISM Code. These included the:

1. substandard overall performance of the generator plant

2. substandard unattended engine-room alarm system, to the point where the
crew could not operate the engine room unattended

46 The owner of the ship or any other organisation or person, such as the manager or the bareboat charterer, who
has assumed the responsibility for the operation of the ship from the ship owner.
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3.58.

3.59.

3.60.

3.61.

3. classification society not being informed of the issues with the UMS, as the
operator was required to do, and still holding a valid UMS class notation

4. planned-maintenance system for the ship, which included many outstanding
and deferred items, many involving critical components and systems

5. number of deficiencies the Shiling was issued during successive PSC
inspections in several countries (including New Zealand) before these two
incidents. This had resulted in the Shiling being classified as a 'high-risk’ ship
under the PSC memorandums of understanding

6. number of deficiencies and conditions of class the vessel attracted after
these two incidents

7. unknown deteriorated condition of the flexible rubber diaphragms that
allowed water to enter the main-engine lube-oil tank

8. ship voyage data recorder not being fully functional

9. very limited protection on board against cyber-attack and control over
cybersecurity.

One of the PSC deficiencies issued by MNZ following the first incident related to a
failure to meet the requirements of the ISM Code. Maritime New Zealand noted that
the deficiencies it had identified were objective evidence that the safety-management
system, as implemented on board, had failed to ensure the ship was managed in
conformity with the Shiling's safety-management system and with the relevant rules,
regulations, codes and guidelines as required by the ISM Code.

In addition, there were 559 overdue jobs in the ship’s planned-maintenance system,
of which some were marked as critical or related to critical equipment. Maritime
New Zealand noted that the flag state Singapore should undertake a full ISM audit.

In response to the Shiling being detained after the first incident, MPA provided
instructions to Lloyd’s, on behalf of the flag state, to carry out an ISM renewal audit.

The renewal audit resulted in four non-conformities being identified:

1. not all accidents and incidents that had occurred or defects that had been
discovered on board had been reported, as required by SOLAS.*’

2. not all non-conformities raised with and reported to the company had been
followed up to ensure that effective corrective actions and measures had been
taken to prevent a reoccurrence. These had included deficiencies raised by the
flag state Singapore in June 2022 that still had not been rectified. It also referred
to the repair of a leaking main-engine fuel-injector control unit (that had caused
the main-engine failure in July 2022 under pilotage at Wellington), without this
repair being replicated for two other fuel-injector control units that were also
found to be leaking.

3. planned maintenance for equipment, including critical equipment, had not
been carried out at the appropriate intervals. It included the overdue
maintenance of two of the four auxiliary generators and the non-verification of
planned-maintenance tasks dating back as far as 2020 when Asian-Alliance first
took over the management of the Shiling.

47 International Convention for the Safety of Life at Sea (SOLAS) Chapter 1, Regulation 11(c).
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3.62.

3.63.

3.64.

3.65.

3.66.

3.67.

3.68.

3.69.

3.70.

3.71.

4. irregularities in the procedure for entering enclosed spaces on seven
occasions.

Following the Shiling's departure from New Zealand on 7 July 2023 and subsequent
drydock in Asia, the MPA conducted a flag state inspection on 12 September 2023.
This inspection identified nine additional deficiencies, all unrelated to the incidents
and conditions noted during the ship’s stays in Wellington. As a result, the MPA
instructed Lloyd's to conduct a further ‘extended scope survey’ on behalf of the flag
state.

The number of PSC deficiencies issued by MNZ against the Shiling and the number of
deficiencies identified during the investigations into these two incidents suggests that
the level of flag state regulatory oversight of the Shiling before these incidents did
not ensure the ship was seaworthy in all respects.

The relationship between ship owner, ship charterer (including sub-charterers) and
ship operator is becoming more complex. Today ships change ownership and/or
classification society and/or flag frequently.

The Shiling was one such case. The current owner had purchased the Shiling, together
with three other ships sourced by Asian-Alliance. The new owner had contracted the
responsibility for operating the Shiling to Asian-Alliance on 1 February 2020, and the
ship’s class and flag had also been changed.

As established more than 50 years ago in the Robens report (Committee on Safety
and Health at Work, 1972), risks lie with “those who create the risks and those who
work with them”. The creator of the risks should identify the risks that they are
generating and manage them effectively.

The ISM Code defines a ‘company’ as:

the owner of the ship, or any other organization or person such as the manager,
or the bareboat charterer, who has assumed the responsibility for operation of
the ship from the shipowner and who on assuming such responsibility has
agreed to take over all the duties and responsibility imposed by the [ISM] Code.

Beneficial ship owners*® and/or disponent ship owners* are unlikely to have direct
'hands-on’ responsibility for the day-to-day operation of their vessels, instead
appointing ship-management companies to maintain and/or crew the vessels.

The ISM Code is designed to ensure that ships operate according to good industry
practice. However, the ISM Code has proven to be not as effective in ensuring safe
ship operations as was envisaged when it was introduced through the IMO.

The failure of an operator’s ISM system and those of the ships it operates is an all-
too-common feature of accident reports and PSC deficiencies, even though in most
cases the ships hold current valid ISM and survey certificates. Such was the case with
the Shiling. This is described in more detail in the following section.

One measure that could prove effective in raising compliance is to hold ship owners
more to account for the safe operation of their ships. That is, hold them responsible
for ensuring their operating companies are properly managing their ships in

48 A beneficial ship owner is the ultimate owning entity of a ship or representative thereof (either individual,
company, group or organisation) and is the entity that benefits from the rent and/or the sale of the ship.

49 A disponent ship owner is a person who has a right to the use and possession of a ship, either as owner or as
bareboat charterer from the beneficial owner of the ship for the time being.
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accordance with the IMO and state domestic shipping standards. The Commission is
recommending that MNZ collaborate with other states to submit joint papers to the
IMO (through the appropriate sub-committee) to change the ISM Code to achieve
this.

Port and flag state control

Safety issue 6: PSC activity in New Zealand is not yet at a level to deter poorly maintained
and/or managed vessels such as the Shiling from trading to New Zealand. This increases the
risk of incidents and accidents occurring in and around the New Zealand coast.

3.72.  The IMO conventions and the United Nations Convention on the Law of the Sea
(UNCLOS) state the responsibilities and rights of intervention expected from the flag
states and port states to ensure that ships meet international standards.

3.73. The prime responsibility for ensuring a ship meets the required standards rests with
the relevant flag state. However, a port state may intervene under certain
circumstances if the standards are not being upheld and/or there is a risk to the
immediate environment arising from the operation of the ship. These rights and
responsibilities are explained in a study by the Secretariat of the IMO of the
implications of UNCLOS for the IMO (Secretariat of the International Maritime
Organization , 2014):

1 General
Port State Jurisdiction

By contrast to coastal State jurisdiction, the most important IMO conventions
include provisions which regulate port State jurisdiction and the extent to which
such jurisdiction should be exercised. It should be noted that, within the context
of the implementation of IMO instruments, port State jurisdiction is a concept of
an essentially corrective kind: it aims to correct non-compliance or ineffective
flag State enforcement of IMO regulations by foreign ships voluntarily in port
and is an incentive for flag State compliance.

The exercise of port State jurisdiction for the purpose of correcting deficiencies
in the implementation of safety of navigation rules is established in the main
IMO safety conventions, namely, Load Lines 1966, 1988 Load Lines Protocol,
TONNAGE 1969, SOLAS 1974, SOLAS Protocol 1988, STCW 1978. These treaties
regulate the right of the port State to verify the contents of certificates issued by
the flag State attesting compliance with safety provisions. They also entitle the
port State to inspect the ship if the certificates are not in order or if there are
clear grounds to believe that the condition of the ship or of its equipment does
not correspond substantially with the particulars of the certificates or if they are
not properly maintained. SOLAS provides that the port State may check
operational requirements when there are clear grounds for believing that the
master or the crew is not familiar with essential shipboard procedure relating to
the safety of the ship or procedures set out in the ship's safety-management
system. ...

2 Construction, Equipment and seaworthiness of Ships
General

Article 94(3)(a) of UNCLOS imposes upon flag States the obligation to ensure
safety at sea on the high seas with regard to the construction, equipment and
seaworthiness of ships. A further specification in relation to this obligation is
provided in paragraph 4(a) of the same article, which indicates that measures to
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3.74.

3.75.

3.76.

3.77.

3.78.

3.79.

be taken by flag States must include those necessary to ensure "that each ship,
before registration and thereafter at appropriate intervals, is surveyed by a
qualified surveyor of ships, and has on board such charts, nautical publications
and navigational equipment and instruments as are appropriate for the safe
navigation of the ship”. Paragraph 5 provides that in taking such measures
"each State is required to conform to generally accepted international
regulations, procedures and practices and to take any steps which may be
necessary to secure their observance". This obligation also applies to the EEZ
(article 58(2)). Article 217(2) of UNCLOS extends the scope of article 94(3) to the
protection of the marine environment. It requires the flag State to ensure that
its vessels are prohibited from sailing until they can proceed to sea in
compliance with the requirements of international rules and standards with
regard to design, construction and equipment of vessels. ...

3 Port State Jurisdiction
General obligations

Article 219 of UNCLOS establishes that port States shall, as far as practicable,
take administrative measures to prevent the sailing of a vessel which has been
found to be in violation of applicable international rules and standards relating
to seaworthiness of vessels and thereby threatens damage to the marine
environment. The concept of seaworthiness should be understood not only as
embracing provisions concerning the design, construction, manning, equipment
and maintenance of vessels regulated in IMO instruments relating to maritime
safety and security, but also those contained in MARPOL.

The Shiling had had an active PSC record before being purchased by the current
owner and before entering the New Zealand/Asia service.

The Shiling had been in two previous incidents involving main-engine failures while
under pilotage in New Zealand waters (both in Wellington).

Maritime New Zealand had identified 16 deficiencies during the 3 PSC inspections in
the year before these incidents, the most recent being about 1 month before the first
incident.

Substandard ships present real risks to not only the crew on board, but to the various
entities involved with their operation while in New Zealand such as coastal and
harbour pilots, stevedores and other contractors. They also present significant risks to
the New Zealand environment if they are involved in an incident or accident involving
the escape of oils or dangerous substances.

Detaining ships under PSC is the tool currently available to MNZ to deter operators of
substandard ships from trading them to New Zealand. Unlike Australia, MNZ does
not have the ability to refuse a substandard ship entry to New Zealand territory.
Australia has embarked on an intensive PSC campaign for many years, including
exercising its power to refuse entry, with positive results that have deterred owners
and operators of substandard ships from trading their ships to Australia.

Maritime New Zealand have advised the Commission that since 2022, PSC activity has
been significantly enhanced in recognition of the importance of this activity and that
they will continue to seek improvement. In particular, MNZ has taken the following
active measures to deter substandard ships:

First, we have invested considerable time and resources in this area. This has
involved setting up a Maritime Inspections Team, repurposing roles to fill this
team, and seeking additional funding through a levy review. We were successful
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3.80.

3.81.

3.82.

in this levy review and have now hired more people we are currently training,
and it has also enabled us to increase resident PSC coverage in additional NZ
ports.

Raised a paper at the Tokyo MOU highlighting the trend of loss of propulsion,
and steering issues due to lack of maintenance that we are observing and
encouraged other Administrations to take action against such kinds of ships
(2023);

Published a Safety Bulletin on the risk of failure on Rubber Expansion Joints
(REJs)(2023)

Proposed, developed, and delivered an in-person training seminar for PSCOs in
the TMOU Region on enhanced machinery inspections, focussing on
preventative maintenance (Feb 2024);

Drafted a safety bulletin which has been published on the Tokyo MOU website
identifying a safety concern with emergency generators (2024);

Maritime NZ is also proposing to the Tokyo MOU to lead the development of
guidelines for the inspection of engineering systems to improve PSCO
inspections through TMoU guidelines (Nov 2024), and with success, potentially
propose amendment to IMO resolution A.1185(33) — Procedures for Port State
Control.

The Director of Maritime New Zealand has no legal mechanism for preventing a ship
trading to New Zealand based on repetitive poor survey performance. Under PSC,
each inspection is exclusive in that it is not cumulative on previous inspections,
except for deficiencies that have future dates assigned by which they must be
rectified.

In Australia, the Director of the Australian Maritime Safety Authority has the power to
‘ban’ a ship from trading to Australia based on serious, repetitive poor surveys or PSC
performance. Banning a ship from trading to a country can have serious
consequences for the ship owner, particularly if it is operating on long-term charter
or on a liner trade to the country from which it has been banned.

Having an intensive PSC presence and the potential for a ship to be banned would
likely reduce the risks created by substandard ships operating into New Zealand. The
Commission is recommending that the Ministry of Transport consider legislating to
give MNZ the ability to ban certain ships from New Zealand.

Salvage capability in New Zealand

Safety issue 7: New Zealand does not have a sufficient and readily available tow salvage
capability to adequately manage the foreseeable risk of a ship that has become disabled
escalating to a marine casualty with consequential fatalities or serious harm and/or serious
harm to the environment.

3.83.

3.84.

The Shiling had little or no opportunity to re-establish propulsion after the main-
engine lube oil became contaminated.

Two factors favoured a recovery of the Shiling before it became a serious casualty:
the weather conditions abated; and there was by chance a vessel nearby in
New Plymouth that was suitable to tow the Shiling.

Page 30 | Final Report MO-2023-203



3.85. However, the presence of suitable tow vessels in New Zealand is by no means
guaranteed. Their presence is governed by other industries, predominantly the oil
and gas industries off Taranaki, which have declined in recent years. It was fortuitous
that on this occasion the Skandi Emerald was available to assist.

3.86. Several recent incidents have highlighted the dangers of poor vessel maintenance.
While no level of maintenance can eliminate the possibility of mechanical failure,
inadequate upkeep significantly increases the risk. These incidents had serious and
potentially catastrophic consequences.

3.87. The Commission has made a recommendation to MNZ to work with the Ministry of
Transport to strengthen New Zealand's long-term maritime salvage and rescue
capability.
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4.1.

4.2.

4.3.

44,

45.

4.6.

4.7.

4.8.

4.9.

4.10.

Findings
Nga kitenga

In the first incident on 15 April 2023, the Shiling suffered a blackout and
consequential propulsion failure under pilotage in Wellington Harbour when exhaust
gases from a cracked cylinder liner in generator 2 entered the centralised cooling
system. This caused the three on-line generators to shut down or disconnect because
of high cooling-water temperature.

At the time of the blackout, the Shiling could not have been considered seaworthy for
the voyage because its generator plant had not been maintained to an acceptable
standard. This had increased the risk of blacking out with a consequential loss of
control.

The bridge team’s response to the loss-of-control situation was professional and
well-coordinated, and it is virtually certain that the team prevented the ship
grounding near the Wellington Harbour entrance channel.

In the second incident on 12 May 2023, the Shiling suffered a main-engine failure off
Farewell Spit, owing to water contamination of the main-engine lubricating-oil
system. Water had accumulated on the engine-room tank-top and entered the lube-
oil tank via failed rubber diaphragms that linked the main-engine sump with the
reservoir.

The engine manufacturer recommended inspecting and/or replacing the rubber
diaphragms during major surveys and drydocks. For the Shiling, records showed that
they were not inspected when the ship drydocked in 2020 after changing vessel
ownership, ship management, classification society and flag state.

It was not possible to trace the inspection and replacement history for the failed
rubber diaphragms because of the lack of a continuous maintenance record between
successive ship owners and managers.

A requirement that records of the repair and maintenance of critical equipment and
systems be retained with a ship when ownership and/or management changes would
reduce the risk of incidents and accidents from failures of safety-critical systems.

The IMO definition of critical equipment and systems is so broad that it provides no
meaningful direction as to what ship owners and managers should consider as
critical, both when setting up their repair and maintenance systems and when
identifying the repair and maintenance records that should be retained on board
when ownership or management of the ship change.

The Commission’s investigation, and the post-incident inspections and surveys
conducted by MNZ and the attending class surveyors, identified numerous
deficiencies in repair and maintenance on board the Shiling. These deficiencies
indicated that the safety-management systems for the ship and the ship
management company were not effective in ensuring compliance with the various
international and domestic standards, codes and guidelines.

There was sufficient justification after the first incident for the flag state, Singapore, to
have imposed regulatory interventions, requiring immediate improvements in the
repair and maintenance actions on board Shiling, and longer-term improvements in
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4.11.

the effectiveness of the ship’s and the ship operator’s respective safety-management
systems.

The fortuitous availability of a suitable tow vessel in the area where the Shiling
became disabled facilitated the salvage of the ship to a safe port. The threat to life
and the New Zealand coastal environment posed by ships becoming disabled will
remain unacceptably high until New Zealand takes some measures to improve its tow
salvage capabilities.
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5 Safety issues and remedial action
Nga take haumaru me nga mahi whakatika

General

5.1.  Safety issues are an output from the Commission’s analysis. They may not always
relate to factors directly contributing to the accident or incident. They typically
describe a system problem that has the potential to adversely affect future transport
safety.

5.2.  Safety issues may be addressed by safety actions taken by a participant; otherwise the
Commission may issue recommendations to address the issues.

Safety issue 1: The International Maritime Organization’s definition of critical equipment and
systems (a lack of which may create hazardous situations and/or cause accidents) is so broad
that it is ineffective in defining what is critical and what is not.

5.3.  No action has been taken to address this safety issue. Therefore, the Commission has
made a recommendation in Section 6 to address the issue.

Safety issue 2: When a ship changes ownership or management, there is no requirement for
records of the inspection, maintenance or replacement of critical equipment and systems to be
transferred with the ship. The absence of maintenance or replacement information on critical
equipment and systems increases the likelihood of an accident as a result of their failure.

54. No action has been taken to address this safety issue. Therefore, the Commission has
made a recommendation in Section 6 to address the issue.

Safety issue 3: The implementation of the ISM Code and the underlying safety-management
system for the Shiling did not provide the assurance intended that the ship was maintained in
accordance with minimum standards.

5.5. No action has been taken to address this safety issue. Therefore, the Commission has
made a recommendation in Section 6 to address this issue.

Safety issue 4: The ISM Code allows the owner of a ship to delegate all responsibility for
managing the risks associated with the ship’s operation to a ship management company. The
ship owner who creates the risk by placing the ship in service, and benefits from doing so, has
no obligation to manage, or responsibility for managing, those risks or for ensuring that the
operator is managing those risks in accordance with international and domestic legislation.

5.6.  No action has been taken to address this safety issue. Therefore, the Commission has
made a recommendation in Section 6 to address this issue.
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Safety Issue 5: The level of flag state Singapore oversight of the Shiling operations did not
ensure the ship was seaworthy in all respects, even after regulatory scrutiny following the
blackout event.

5.7.

5.8.

Following the second incident, the MPA carried out a flag state inspection regime
during and after the Shiling’s drydock to satisfy itself that the ship was seaworthy,
including that it had a properly functioning ISM system.

In the Commission’s view, the safety action has addressed the safety issue. Therefore
the Commission has not made a recommendation.

Safety issue 6: PSC activity in New Zealand is not yet at a level to deter poorly maintained
and/or managed vessels such as the Shiling from trading to New Zealand. This increases the
risk of incidents and accidents occurring in and around the New Zealand coast.

5.9.

5.10.

5.11.

At the time of the Shiling incidents, MNZ had begun to take steps to improve its port
state control activity and commit more resource to this regulatory compliance
function.

Maritime New Zealand has now published its intention to apply a proportion of
additional funding it has received to work aimed at decreasing the risk of
catastrophic safety and environmental harm by identifying substandard vessels and
dealing effectively with them (Maritime New Zealand, 2024). In 2023, MNZ advised
the Commission that since 2022, port state control activity has been significantly
enhanced in recognition of the importance of this activity and that it will continue to
seek improvement. Maritime New Zealand advised the Commission that it has
invested considerable time and resources in the area of port state control, including
the establishment of a Maritime Inspections team to increase port state control
coverage at additional New Zealand ports.

In the Commission’s view, the safety action has addressed the safety issue. Therefore
the Commission has not made a recommendation.

Safety issue 7: New Zealand does not have a sufficient and readily available tow salvage
capability to adequately manage the foreseeable risk of a ship that has become disabled
escalating to a marine casualty with consequential fatalities or serious harm and/or serious
harm to the environment.

5.12.

Maritime New Zealand has informed the Commission that it has a maritime incident
response strategy and has previously done work on risk assessment relating to
serious marine casualties, and the level of salvage and rescue capability needed and
available. However, they agree this work could be strengthened and updated and are
already undertaking work as outlined below:

Responded to a number of earlier findings in relation to SAR responsibilities, in
particular mass rescue, following TC Gabrielle, the response to the Kaitaki loss of
propulsion incident in 2023, and through the TAIC recommendations associated
with the Enchanter boating tragedy. This has resulted in establishing a new
Major SAR Incident Plan (that has now been validated and exercised), the
completion of the first set of SAR focused aviation standards and the
establishment of new SOPs between MNZ and NZ Police to better facilitate
mutual advice and support for complex SAR scenarios.

Final Report MO-2023-203 | Page 35



Undergone significant refresh under the Te Korowai o Kaitiakitanga
Organisational Strategy of our response functions. Changes have enabled a
broader and more integrated focus on readiness and response planning and
coordination and the benefits have been seen in events like the Manahau.

As part of our Maritime Incident Readiness and Response Harm Prevention
Programme we are currently reviewing our Maritime Incident Response Strategy
to develop a more integrated response strategy that focuses on reducing and
preparing for new and emerging risks whilst maintaining the existing readiness
and response capability at the regional and national level. This is including
looking at areas most susceptible to marine casualty and whether the current
capabilities are appropriate.

We have previously provided extensive advice and sought bids for emergency
towage. In Budget 2023 Maritime NZ received $600,000 for the business case
development and subsequent procurement plan for an emergency ocean
response capability (EORC) for Cook Strait. This is a significant response and
salvage capability to improve the resilience of our national surface transport
network. Maritime NZ is working with the Ministry of Transport and technical
experts to refresh and refine a business case undertaken in 2023.

Issues with the Maritime Transport Act 1994 are well defined. For readiness and
response specifically, the levies, statutory role clarity, response and enforcement
powers (of direction) can inhibit preventive measures or an effective incident
response, which in turn increases environmental and safety risks. Maritime NZ
has, and will continue to, provide advice on legislation and funding reform
requirements to ensure our readiness and response output is appropriately
resourced for the current and future risks.

5.13.  In April 2025, the government announced that it had contracted an open-ocean tug
through to June 2026 to be based between the Cook Strait area and Taranaki, while it
works on a long-term plan for a potential new national tug service. In its 2024
budget, Cabinet agreed to put $600,000 aside to fund a business case to explore
options and costs for emergency towing capability with a particular focus on the
Cook Strait.

5.14. Work by MNZ around the business case for emergency towage is ongoing and it has
sent a request for and received information from a range of interested parties, which
they are now analysing.

5.15. The Commission welcomes this safety action to date. However, as this safety issue
remains, the Commission has made a recommendation in Section 6 to address this
issue.
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6

Recommendations
Nga tutohutanga

General

6.1.

6.2.

The Commission issues recommendations to address safety issues found in its
investigations. Recommendations may be addressed to organisations or people, and
can relate to safety issues found within an organisation or within the wider transport
system that have the potential to contribute to future transport accidents and
incidents.

In the interests of transport safety, it is important that recommendations are
implemented without delay to help prevent similar accidents or incidents occurring in
the future.

New recommendations

6.3.

6.4.

6.5.

6.6.

On 15 May 2025, the Commission recommended that the owner of the Shiling review
the performance of ship management companies engaged to operate its ships
against international and domestic requirements, to enable it to be satisfied that the
ships are seaworthy for every voyage. [021/25]

On 19 May 2025, Shimin Holding Pte Ltd replied:

Thank you for your recommended actions regarding our ship management
situation. We acknowledge and agree that changes were necessary to address
the situation.

We accepted and have implemented the following since the incident.

1) terminated our contract with the previous ship managers and are currently
considering legal action options.

2) appointed a new ship manager and implemented a more robust oversight
system.

3) conduct a periodic review by appointing a third-party ship manager to ensure
that our expectations are met and that our vessels are managed to the highest
standards.

On 15 May 2025, the Commission recommended that Maritime New Zealand work
with the Ministry of Transport to continue to develop and then implement a more
comprehensive maritime incident response strategy that includes a risk assessment to
identify areas most susceptible to very serious marine casualties, particularly mass
fatality events, and strengthen the long-term salvage and rescue capability in those
areas. [022/25]

On 15 May 2025, the Commission recommended that Maritime New Zealand
collaborate with other states to submit joint papers to the IMO (through the
appropriate sub-committee) recommending the IMO:

a. introduce a more meaningful definition of critical equipment and systems
[023/25]
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b. amend the ISM Code (or through another mechanism) to ensure ship owners
remain accountable for the safe operation of their ships, notwithstanding the use
of ship management companies to operate their fleets. [024/25]

c. introduce the requirement for a continuous synopsis record for the repair and
maintenance of ships’ critical equipment and systems remain on board
throughout a vessel's life. [025/25]

6.7.  On 30 May 2025, Maritime New Zealand replied:
Recommendation 022/25

On 15 May 2025, the Commission recommended that Maritime New Zealand
work with the Ministry of Transport to continue to develop and then implement
a more comprehensive maritime incident-response strategy that includes a risk
assessment to identify areas most susceptible to very serious marine casualties,
particularly mass fatality events, and strengthen the long-term salvage and
rescue capability in those areas.

Maritime NZ partially accepts this recommendation

As part of Maritime NZ's lead agency role for maritime incident response, we
already have a comprehensive Integrated Maritime Incident Response Strategy,
along with processes, systems, and risk assessment, that sits under it, that we
regularly update. We are currently at Version 5 of this strategy with the last
version done in 2022. See: Integrated Maritime Incident Readiness and
Response Strategy - Issue 5

Under our strategy we have a risk assessment we have a clear idea of areas most
susceptive to serious marine casualties and have previously signalled through
the strategy the gaps in salvage and rescue capability.

Our next version of this strategy and plan is currently underway taking into
account of lessons of various responses since 2022. As part of this we have
developed a refreshed Maritime Response Model, an updated Notification,
Escalation and Activation (NEA) procedure and generation of a formalised
lessons management policy and procedure. Future work includes the refresh of
an updated exercise programme that aligns with the updated response model
and includes focus on reducing and preparing for new and emerging risks whilst
maintaining the existing readiness and response capability at the regional and
national level. We are currently, or will be, working with all of our key partners
on this. For example, regional councils, ports and operators and also will engage
with the Ministry of Transport as part of this work.

Maritime NZ has contracted the provision of services for emergency ocean
response and salvage capability (EORC) provided by MMA Vision for up to 20
days per month in the vicinity of the Cook Strait until June 2026. With the ability
to extend another year. Additionally, the government has directed continued
work between Maritime NZ and the Ministry of Transport to undertake the next
phase of work to explore procuring an enduring emergency ocean response
capability, on a predominantly user-pays basis.

Recommendations 023/25

On 15 May 2025, the Commission recommended that Maritime New Zealand
collaborate with other states to submit joint papers to the IMO (through the
appropriate sub-committee) recommending the IMO:

a. introduce a more meaningful definition of critical equipment and systems
[023/25]
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6.8.

6.9.

Maritime NZ rejects this recommendation

This recommendation may pose significant challenges as the IMO definition of
critical equipment and systems is necessarily broad. Depending on the design
and operation of individual vessels what is critical will differ significantly.

Oil Companies International Marine Forum (OCIMF) and International
Association of Classification Societies (IACS) have already provided adequate
guidance on this. We therefore would not see this as a priority in IMO
negotiations.

Recommendations 024/25

b. amend the ISM Code (or through another mechanism) to ensure ship
owners remain accountable for the safe operation of their ships,
notwithstanding the use of ship management companies to operate their
fleets. [024/25]

Maritime NZ will consider this recommendation

We note that implementing this recommendation will require an amendment to
SOLAS regulation IX/3, not just the ISM Code. Advancing changes to SOLAS is
likely to be challenging and unlikely to be a priority in IMO negotiations in the
short term.

Recommendations 025/25

introduce the requirement for a continuous synopsis record for the repair and
maintenance of ships’ critical equipment and systems remain on board
throughout a vessel's life. [025/25]

Maritime NZ partially accepts this recommendation

We note that these issues have been raised in international fora already, and
there may be benefits in pursuing them. However, Maritime NZ will need to
consider their relative priority vs others in international engagement; and the
best way to advance them (which may not be through submitting papers).

MNZ acknowledges the work TAIC has undertaken in this matter. As usual with
TAIC reports, we welcome the insights gained.

On 15 May 2025, the Commission recommended that the Secretary for Transport
take steps to introduce a legislative change that would give the Director of Maritime
New Zealand powers to ban substandard ships from New Zealand under appropriate
criteria. [026/25]

On 30 May 2025, the Secretary for Transport replied:

On reflection of the definitions provided in your letter, the Ministry confirms this
recommendation is under consideration. The Ministry and Maritime New
Zealand are undertaking a review of maritime legislation and as part of that
review, will consider the merits of changes that would give the Director of
Maritime New Zealand powers to ban substandard ships from New Zealand
under appropriate criteria. This may or may not lead to introduction of a
legislative change.
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Notice of recommendations

6.10. The Commission gives notice to the Director of Maritime New Zealand that it has
issued recommendation [026/25] to the Secretary for Transport and that this
recommendation will require the involvement of Maritime New Zealand.

6.11. The Commission gives notice to the Secretary for Transport that it has issued
recommendation [022/25] to Maritime New Zealand and that this recommendation
will require the involvement of the Ministry of Transport.
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7.1.

7.2.

7.3.

7.4.

Key lessons
Nga akoranga matua

When a voyage is interrupted by a system failure, it is important to fully understand
the reasons for the failure before resuming the voyage.

Crew resource management extends the concept of bridge resource management
beyond the bridge and includes good communication between the bridge and
engineering teams to maintain a shared understanding of the situation.

There is a need to ensure that critical equipment and systems are maintained to levels
that will reduce operational risks to as low as reasonably practicable.

Planned and random ship inspections play an important role in enhancing safety by
deterring substandard shipping practices.

Final Report MO-2023-203 | Page 41



8 Data summary

Whakarapopoto raraunga

Vehicle particulars

Name:

Type:

IMO number:
Limits:
Classification:
Length:
Breadth:

Gross tonnage:
Built:

Propulsion:

Service speed:

Owner/operator:

Port of registry:

Normal crew:

Shiling

Fully cellular container ship

9290452

SOLAS unlimited

Lloyd's Register

2944 m

322m

53,807 t

2005, by HD Hyundai Heavy Industries in South Korea

a single, 45,760 kW Sulzer 8RT-Flex96C-B diesel engine
driving a single fixed-pitch propeller

25 kt (maximum)

Shiling Navigation Pte. Ltd./Asian-Alliance Ship
Management

Singapore

24
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Date and time

Locations

Persons involved

Injuries

Damage

15 April 2023 at 0809

Wellington Harbour and off Farewell Spit, New Zealand

24 crew

Nil

Contamination of main-engine lubrication-oil reserves
and associated components, and minor heavy-weather
damage caused by heavy rolling
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9 Conduct of the inquiry
Te whakahaere i te pakirehua

9.1.  On 15 April 2023 Maritime New Zealand notified the Commission of the occurrence,
in which the Shiling had suffered a blackout and loss of propulsion in Wellington
Harbour.

9.2.  On 12 May 2023 the Shiling was involved in another incident en route from
Wellington to Singapore, in which it lost control of its main engine and had to be
towed back to Wellington, New Zealand.

9.3.  Having reviewed the circumstances of the 15 April 2023 incident, on 16 May 2023
Commission opened an inquiry into that incident under section 13(1) of the Transport
Accident Investigation Commission Act 1990 and appointed an Investigator-in-charge.

94. On the same day, 16 May 2023, the Commission issued a protection order under
section 12 of the Transport Accident Investigation Commission Act 1990 to preserve
the evidence on board the Shiling.

9.5.  The Commission notified the Shiling's flag state, Singapore, of the incidents and
invited its participation in the Commission’s inquiry in accordance with the IMO
Casualty Investigation Code. Singapore appointed an accredited representative to
participate in the investigation to the extent required.

9.6. On 28 August 2024, the Commission approved a draft report for circulation to 11
interested parties for their comment.

9.7.  Five interested parties provided a detailed submission, and two interested parties
replied that they had no comment. Four interested parties did not respond despite
efforts to contact them.

9.8.  On 27 November 2024, Maritime New Zealand appeared at a formal Commission
hearing and provided a further submission to the Commission.

9.9. The Commission considered all submissions and any changes as a result of the
submissions have been included in a final report.

9.10. On 1 May 2025, the Commission approved a second draft report for circulation to
one interested party to comment on limited issues. That interested party had no
further comment.

9.11.  On 15 May 2025, the Commission approved the final report for publication.
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Abbreviations
Whakapotonga

Acronis alarm and control integrated system

IMO International Maritime Organization

ISM Code International Safety Management Code

ISM system International Safety Management system

Lloyd's Lloyd's Register

MARPOL International Convention for the Prevention of Pollution from Ships
MNZ Maritime New Zealand

MPA Maritime and Port Authority of Singapore

PSC Port State Control

TSB Transportation Safety Board of Canada

UMS Unattended Machinery Space

UNCLOS United Nations Convention on the Law of the Sea
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Glossary
Kuputaka

aweigh
beam-on

bilge

dead-ship

engine sump

flag state
knots

Mayday call

Port state control

seaworthy

tank-top

when an anchor is clear of a seabed, meaning a ship is officially
under way

refers to waves coming at a right angle to a ship

the compartment at the bottom of the hull of a ship where
water collects so that it may be pumped out of the ship at a
later time

without the use of the ship’s propulsion systems

the internal space at the bottom of an engine where lubricating
oil either accumulates or (as in this case) drains into the lube-oil
tank below

the country with which a ship is registered

nautical miles per hour

an international standard distress signal given through
radiotelephony message that a vessel is in grave and imminent
danger and requires immediate assistance

refers to an internationally accepted regime under which
administrations of countries can conduct inspections of visiting
ships that are registered in other countries

Broadly, to be described as seaworthy a ‘ship must be in a fit
state as to repairs, equipment, and crew, and in all other
respects to encounter the ordinary perils of the voyage' (as
explained by Parke, B Dixon v Sadler, 5SM.&W.405). Alternatively,
the ship must meet ‘that degree of fitness which an ordinary
careful and prudent owner would require [his/her] vessel to
have at the commencement of [his/her] voyage having regard
to all probable circumstances of it' (Channel J in McFadden v
Blue Star Line [1905] 1 KB 697 at 706)

the floor of an engine room, under which various tanks and
voids are located
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Appendix 1 PSC deficiencies issued by MNZ
following the first Shiling incident

Deficiencies issued during port state control inspection on 17 April 2023

machinery spaces/Forward winch hydraulic pump with oil accumulation.

No. | Code | Nature of deficiency Action
1 08108 ALARMS/UMS - alarms/Oil mist detector not operational 17 - Rectify deficiency before departure
10 - Deficiency rectified
2 08107 ALARMS/Machinery controls alarm/M/E and A/E’s (Acronis) monitoring 30 - Detainable deficiency
system not functioning as per design requirements 48 - Other/Rectification plans with Class
for the condition of class noted on the
vessel that have not been closed to be
rectified by the due date stated in the
Class FAR report; Due Date: 20.06.2023.
3 07124 FIRE SAFETY/Maintenance of Fire protection systems/Engine room fan 17 - Rectify deficiency before departure
dampers. 10 - Deficiency rectified
(N.1,2,3,4) pneumatic hoses damaged and leaking excessive air.
4 07124 FIRE SAFETY/Maintenance of Fire protection systems/Engine room fan 99 - Other/To be rectified according to
damper N.1 pneumatic hose not repaired in consultation with class and class | class; Due Date: 17.05.2023
not informed (fixed pipe installed). 10 - Deficiency rectified
5 14199 POLLUTION PREVENTION - MARPOL ANNEX I/Other (MARPOL Annex 17 - Rectify deficiency before departure
1)/Incinerator unable to burn sludge - due to un-pumpable hard sludge 48 - Other/Rectification plans with Class
accumulation at bottom of tank in accordance with IOPPC and IAPPC. for the condition of class noted on the
vessel that have not been closed, to be
rectified by the due date stated in the
Class FAR report; Due Date: 20.06.2023
6 13102 PROPULSION AND AUXILIARY MACHINERY/Auxiliary engine/Auxiliary engine 17 - Rectify deficiency before departure
N.2 not operational. 48 - Other/Rectification plans with Class
for the condition of class noted on the
vessel that have not been closed to be
rectified by the due date stated in the
Class FAR report; Due Date: 20.06.2023
7 10199 FIRE SAFETY/Other (fire safety)/Auxiliary engine N.4 exhaust lagging not in 17 - Rectify deficiency before departure
place. 10 - Deficiency rectified
8 03108 PROPULSION AND AUXILIARY MACHINERY/Operation of machinery/Bow 17 - Rectify deficiency before departure
thruster not operational. 99 - Other/Rectification plans with Class
for the condition of class noted on the
vessel that have not been closed to be
rectified by the due date stated in the
Class FAR report; Due Date: 29.07.2023
9 99101 OTHER/Other safety in general/Portside windlass break band damaged. 17 - Rectify deficiency before departure
10 - Deficiency rectified
10 13105 PROPULSION AND AUXILIARY MACHINERY/UMS - Ship/Vessel operating in 17 - Rectify deficiency before departure
attended machinery space condition due to lack of M/E and A/E monitoring 48 - Other/Rectification plans with Class
system and OMD not operational — not reported to Flag (MSMC). for the condition of class noted on the
vessel that have not been closed to be
rectified by the due date stated in the
Class FAR report; Due Date: 20.06.2023
11 02105 STRUCTURAL CONDITIONS/Steering gear /Steering Gear starboard side (N.1) 17 - Rectify deficiency before departure
onload valve locked in manual override emergency position. When in normal | 10 - Deficiency rectified
operational position steering gear unable to be operated.
12 08108 ALARMS/UMS - alarms/M/E and A/E monitoring system is not operational, 17 - Rectify deficiency before departure
no evidence that this has been reported to appropriate port authorities of 10 - Deficiency rectified
the state as per SOLAS 1988 Amend / Chapter | / Reg. 11(c).
13 15150 ISM/ISM/Deficiencies as listed above as well as 559 overdue jobs including 30 - Detainable deficiency
some jobs marked as critical and on critical equipment in ships Planned 18 - Rectify deficiency within 3 months
Maintenance System, are objective evidence to show SMS as implemented
on-board has failed to ensure the ship is managed in conformity with the
SMS with the relevant rules regulations, codes and guidelines as required by
ISM Code, and requires a full audit.
14 10103 SAFETY OF NAVIGATION/Radar/S-Band magnetron exceeded tx life- 15 - Rectify deficiency at next port
expectancy; Current: 18122 hours: manufacture maximum: 7000hours.
15 07126 FIRE SAFETY/Oil accumulation in engine room/Portside underdeck passage 17 - Rectify deficiency before departure
with oily garbage in metal drums and paint stored. 10 - Deficiency rectified
16 14119 POLLUTION PREVENTION - MARPOL ANNEX I/Oil and oily mixtures from 17 - Rectify deficiency before departure

10 - Deficiency rectified
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Appendix 2 Notice issued by the Swedish Club

October 2015

The Swedish Club

Main Engine Lubricating Oil Qutlet diaphragm

In 2007, the Swedish Club published a Member alert, The “Forgotten” Rubber membrane, where
we reported about a number of main engine claims caused by water contaminated lubricants. The
incidents caused by failure of the lubricating oil outlet diaphragm connecting the main engine
crankcase and sump tank.

We have recently seen an increasing number of ~ Manufacturers' recommendations

incidents regarding these "forgotten” parts of The design of both Wirtsild and MAN Diesel A/S

the machinery, hence the need to address this lubricating oil outlet diaphragms are quite similar.

topic again. Wiartsila has recommended maintenance as follows:
The engine configurations concerned are all ) )

2-stroke main engines from Wirtsila and MAN ¥ Inspection/replace at 40,000 running hours

Diesel A/S. or at dry dock.

Consequences ) B MAN Diesel A/S, Denmark, has released a Service
In all cases excessive quantities of water on the tank  |otter S108-492/JVG, March 2008. In order to

top haye er?tered the main engine sump tank via the  avoid water entering the main engine sump tank
defective diaphragm and subsequently contaminat-  thr5,gh a defect in the crankcase oil outlet, it is

ed the main engine lubricating oil system, resulting  ecommended to:

in severe damage to the main engine bearings and

journals. » Inspect the diaphragm sealing in the crankcase
The repair cost for the engine damage can oil outlet every 32,000 hours of operation, and re-

place the diaphragm if indicated by the inspection.

easily reach millions of dollars. This obviously
does not take into account loss of time, towage,
transshipment of cargo and other commercial
embarrassment caused by the casualty.

Failed diaphragm Deteriorated diaphragm

Loss Prevention Bulletin
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'I"hé\S'Wedisthlwub

October 2015

Engine builder’s supply
f

Lubricating oil outlet

It should be stated that during construction of
the ship, the parts in question are supplied by
the yard, and not by the engine manufacturers.

Loss Prevention

All situations with excessive water on the tank
top in connection with defective diaphragms are
critical. During a dry-docking it is, for various
reasons, more common to have water on the tank
top than during normal operations.

In line with the recommendation issued by MAN
Diesel A/S, Copenhagen, we recommend that all
diaphragms are replaced in connection with every
relevant scheduled inspection of the ship.

If heavy contamination of water is present in
the system: (1) the lube oil in the sump tank must
be transferred to a settling tank, (2) the sump
tank and crank case should be cleaned, and (3)
fresh oil filled to the level recommended by the
engine maker.

Oil and temperature resistant
rubber (3 layers), yard's supply

Image by: © MAN Diesel AV, Copenhagen

Observations
Obviously all situations with excessive water on
the tank top in connection with defective dia-
phragms are critical. During a dry-docking it is,
for various reasons, more common to have water
on the tank top than during normal operations.

In the recent incidents we have noted that
none of the vessels had enough lubrication oil
onboard to completely replenish the system.

The cost of inspection/replacement is mini-
mal compared to the consequences if it's left
unattended.

We would recommend to owners that spare
diaphragms are kept onboard at all times.

For further information and details please contact
The Swedish Club’s head office in Gothenburg.
Phone: +46 31 638 400

Mail: lossprevention @swedishclub.com

Loss Prevention Bulletin
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Appendix 3 Executive Summary and Conclusions of
the Quest Integrity report

Q

Quest Integrity. Examination of Rubber Lube Oil Sump Diaphragms

Executive Summary

The Transport Accident Investigation Commission (TAIC) is investigating the in-service failure
of lube oil sump diaphragms from a ship’s engine. The diaphragms were constructed from
rubber sheet. They requested that Quest Integrity NZL Limited (Quest Integrity) examine the

failed diaphragms and a reference new diaphragm.

After examination of three failed samples of oil sump diaphragms, and one new diaphragm,

the following is concluded:

= The failed diaphragms removed from service had severely degraded, especially in the
parts exposed to air and oil outside of the flange areas. A network of craze cracking
was present on the lower side of the diaphragm exposed to air that was consistent
with thermo-oxidation of nitrile rubber when exposed to trace concentrations of ozone

and/or metallic ions in solution.

= The degradation was severe enough to cause the areas exposed to air and oil to
fracture during handling and preparation of tensile test samples, limiting the testing

able to be performed.

=  Sound material removed from the failed samples had degraded in service compared
to the sample of a new diaphragm:

- Areas not exposed to air or oil had softened under the compression in the flanges

when exposed to the temperature of operation.
- Areas exposed to air and oil had hardened compared to the as-new material.

- Sound material from areas not exposed to air or oil had decreased elongation at

failure compared to as-new material

= FTIR analysis positively identified the as-new material as NBR. The method was
inconclusive for the failed samples due to degradation. However, the FTIR results,
combined with SEM-EDS elemental analysis and observation of the material
response to the service environment, identified the failed samples were also most
likely NBR.

= |tis not possible to calculate an exact time in service for the failed samples with the
information available. However, based on known relationships between mechanical
properties and degradation at temperature in industrial environments, it is considered
that the failed diaphragms exhibit a material condition consistent with NBR exposed
to temperature and environments in service well beyond its useful life.

400390.01 Rev. 1 Report issued 12 December 2023 Page 2 of 31
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Q

Quest Integrity. Examination of Rubber Lube Oil Sump Diaphragms

=  The new diaphragm had reinforcing fibres embedded within the rubber. Reinforcing
fibres were not present in any of the failed samples. The lack of fibre reinforcing is
considered a marginal factor to the failure in this case, with significant degradation of

the main rubber material being the primary factor.

= ltis considered likely that the failed samples were in service beyond the service time
recommended by the engine manufacturer and that inspection within the
recommended interval would have identified the visible degradation before the
observed failures.

400390.01 Rev. 1 Report issued 12 December 2023 Page 3 of 31
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Q

Quest Integrity. Examination of Rubber Lube Oil Sump Diaphragms

6 Conclusions

After examination of three failed samples of oil sump diaphragms, and one new diaphragm,
the following is concluded:

=  The failed diaphragms removed from service had severely degraded, especially in the
parts exposed to air and oil outside of the flange areas. A network of craze cracking
was present on the lower side of the diaphragm exposed to air that was consistent
with thermo-oxidation of nitrile rubber when exposed to trace concentrations of ozone

and/or metallic ions in solution.

= The degradation was severe enough to cause the areas exposed to air and oil to
fracture during handling and preparation of tensile test samples, limiting the testing

able to be performed.

= Sound material removed from the failed samples had degraded in service compared

to the sample of a new diaphragm:

- Areas not exposed to air or oil had softened under the compression in the flanges

when exposed to the temperature of operation.
- Areas exposed to air and oil had hardened compared to the as-new material.

- Sound material from areas not exposed to air or oil had decreased elongation at

failure compared to as-new material

= FTIR analysis positively identified the as-new material as NBR. The method was
inconclusive for the failed samples due to degradation. However, the FTIR results,
combined with SEM-EDS elemental analysis and observation of the material
response to the service environment, identified the failed samples were also most
likely NBR.

= |tis not possible to calculate an exact time in service for the failed samples with the
information available. However, based on known relationships between mechanical
properties and degradation at temperature in industrial environments, it is considered
that the failed diaphragms exhibit a material condition consistent with NBR exposed

to temperature and environments in service well beyond its useful life.

=  The new diaphragm had reinforcing fibres embedded within the rubber. Reinforcing
fibres were not present in any of the failed samples. The lack of fibre reinforcing is
considered a marginal factor to the failure in this case, with significant degradation of
the main rubber material being the primary factor.

400390.01 Rev. 1 Report issued 12 December 2023 Page 22 of 31
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Q

Quest Integrity. Examination of Rubber Lube Oil Sump Diaphragms

= |tis considered likely that the failed samples were in service beyond the service time
recommended by the engine manufacturer and that inspection within the
recommended interval would have identified the visible degradation before the

observed failures.

400390.01 Rev. 1 Report issued 12 December 2023 Page 23 of 31
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Kowhaiwhai - Maori scroll designs

TAIC commissioned its four kdwhaiwhai, Maori scroll designs, from artist Sandy Rodgers (Ngati Raukawa,
Tawharetoa, MacDougal). Sandy began from thinking of the Commission as a vehicle or vessel for seeking
knowledge to understand transport accident tragedies and how to avoid them. A ‘waka whai marama’ (i te ara
haumaru) is ‘a vessel/vehicle in pursuit of understanding’. Waka is a metaphor for the Commission. Marama
(from ‘te a0 marama’ — the world of light) is for the separation of Rangitane (Sky Father) and Papatdanuku
(Earth Mother) by their son Tane Mahuta (god of man, forests and everything dwelling within), which brought
light and thus awareness to the world. ‘Te ara’ is ‘the path’ and ‘haumaru’ is ‘safe’ or ‘risk free'.

Corporate: Te Ara Haumaru - the safe and risk free path

The eye motif looks to the future, watching the path for obstructions. The encased double koru is the mother
and child, symbolising protection, safety and guidance. The triple koru represents the three kete of knowledge
that Tane Mahuta collected from the highest of the heavens to pass their wisdom to humanity. The continual
wave is the perpetual line of influence. The succession of humps represents the individual inquiries.

Sandy acknowledges Tane Mahuta in the creation of this Kdwhaiwhai.

Aviation: Nga hau e wha - the four winds

To Sandy, ‘Nga hau e wha’ (the four winds), commonly used in Te Reo Maori to refer to people coming
together from across Aotearoa, was also redolent of the aviation environment. The design represents the sky,
cloud, and wind. There is a manu (bird) form representing the aircraft that move through Aotearoa’s ‘long
white cloud’. The letter ‘A’ is present, standing for a ‘Aviation’.

Sandy acknowledges Ranginui (Sky father) and Tawhirimatea (God of wind) in the creation of this Kdwhaiwhai.

Maritime: Ara wai - waterways

VRONSY ZONY ZONY 0N

The sections of waves flowing across the design represent the many different ‘ara wai’' (waterways) that ships
sail across. The 'V’ shape is a ship’s prow and its wake. The letter ‘M' is present, standing for ‘Maritime.

Sandy acknowledges Tangaroa (God of the sea) in the creation of this Kdwhaiwhai.

Rail: rerewhenua - flowing across the land

(21 QN tos R QLT ORI AT

The design represents the fluid movement of trains across Aotearoa. ‘Rere’ is to flow or fly. ‘'Whenua' is the
land. The koru forms represent the earth, land and flora that trains pass over and through. The letter 'R’ is
present, standing for ‘Rail".

Sandy acknowledges Papataanuku (Earth Mother) and Tane Mahuta (God of man and forests and everything
that dwells within) in the creation of this Kdwhaiwhai.
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Investigation Commission

Recent Maritime Occurrence reports published by
the Transport Accident Investigation Commission
(most recent at top of list)

Passenger vessel Fiordland Navigator, grounding, Doubtful Sound, 24 January 2024
Charter fishing vessel, i-Catcher, capsize, Goose Bay, New Zealand, 10 September 2022

Fishing vessel, Austro Carina, Stranding at Red Bay, Banks Peninsula, 24 September
2023

Collision between Passenger Ferry, Waitere and recreational vessel, Onepoto, Paihia,
Bay of Islands, 13 April 2023

Bulk carrier, Poavosa brave, serious injury, off Tauranga, 23 June 2023

Container vessel, Capitaine Tasman, stevedore fatality during container loading
operations, Port of Auckland, 19 April 2022

Bulk carrier, ETG Aquarius, stevedore fatality during coal loading operations, Lyttelton
port, 25 April 2022

Fishing vessel Boy Roel, serious workplace injury, Off Tauranga, Bay of Plenty, New
Zealand, 12 December 2022

Charter fishing vessel i-Catcher, Capsize, Goose Bay, Kaikoura, New Zealand, 10
September 2022

Passenger vessel Kaitaki, Loss of power, Cook Strait, New Zealand, 28 January 2023

Recreational vessel, capsize and sinking with three fatalities, Manukau Harbour
entrance, 16 October 2021

Container vessel Moana Chief, serious injury to crew member, Port of Auckland, New
Zealand, 10 December 2021

General cargo vessel, Kota Bahagia, cargo hold fire, Napier Port, 18 December 2020
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