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Purpose of Investigation 

The purpose of this investigation, conducted by the Marine Accident Investigation 

Branch (MAIB) of Marine Department, is to determine the circumstances and the 

causes of the incident with the aim of enhancing the safety of life at sea and 

avoiding similar incidents in future. 

It is not intended to apportion blame or liability towards any particular 

organization or individual except so far as necessary to achieve the said purpose. 

The MAIB has no involvement in any prosecution or disciplinary action that may 

be taken by the Marine Department resulting from this incident. 
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Summary  

In the late afternoon of 21 September 2019, an electrician (E/E) worked 

alone inside the duct keel on board a Hong Kong registered bulk carrier 

“Ocean Oceanus” (the vessel) which was en route from Hay Point, 

Australia to Jingtang, China.  To test the water ingress alarms, the E/E 

walked along in the duct keel and reached the cargo hold No.3 aft 

transverse bulkhead lower stool (the lower stool).  The E/E collapsed 

inside the lower stool without anyone noticing until the suppertime. 

A rescue team comprising the Fitter, the Bosun, and two crew members 

was formed to look for the E/E in the duct keel in the evening.  The Fitter, 

who was the only one in the rescue team equipped with self-contained 

breathing apparatus (SCBA) did not notice the overhead access opening on 

the inner bottom plate to the lower stool.  The Bosun noticed the access 

opening and entered the lower stool trying to rescue the E/E, but he 

collapsed inside.  The team evacuated immediately from the duct keel 

when one of the team members, who followed the Bosun, nearly fainted at 

the entry of the lower stool.  However, the Bosun was left behind. 

A second rescue team was organized and successfully brought the Bosun 

out.  While resuscitation was applied to the Bosun, the vessel diverted the 

course to the nearest port in Weihai, China.  The second rescue team re-

entered the lower stool and finally brought the E/E out, but the E/E did not 

show any vital signs.  After about two hours of resuscitation, the Bosun 

also failed to response.  Both the E/E and the Bosun were certified dead 

after they were sent ashore by a rescue tug. 

Investigation identified that the E/E entered the enclosed space alone 

without following the permit to work procedures; the crew were not trained 

effectively in the enclosed space emergency rescue; and the safety 

management system was also not effectively implemented on board. 

The investigation also revealed that the crew were not familiar with the 

ship compartments configuration and the limitations of the ventilation to 

the lower stools; and no warning sign was posted at the entrance of the 

access hatches to prevent un-authorized entry when the access hatches 

were left open during ventilation.  
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1. Description of the vessel 

Ship name : Ocean Oceanus  (Figure 1) 

Flag : Hong Kong, China 

Port of registry : Hong Kong 

IMO number : 9535008 

Type : Bulk Carrier 

Year built, shipyard : 2009, Jiangsu Jinling Ships Co Ltd, China 

Gross tonnage : 51,130 

Net tonnage : 31,267 

Summer 

deadweight 

: 93,100 tonnes 

Length overall : 229 metres 

Breadth : 38 metres 

Engine power, type : 12,240 kW, MAN B&W 6S60MC 

Classification 

society 

: China Classification Society 

Registered owner : Lyra Shipping Co., Ltd. 

Management 

company 

: Universal Ship Management Co., Ltd.  

 

Figure 1   The vessel  
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2. Sources of evidence 

2.1 Information provided by the master, the crew and the management 

company (the Company) of the vessel. 
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3. Outline of events 

(All times were local time UTC + 8 hours) 
 
3.1 On 4 September 2019, the vessel was fully loaded with coal in Hay 

Point of Australia and departed for her discharge port of Jingtang, 

China.  The vessel was scheduled to arrive at Jingtang on 22 

September 2019. 

3.2 The cargo holds, fore peak ballast tank and dry spaces other than 

chain cable lockers forward of the cargo hold No.1 were installed 

with water ingress alarms (the alarms).  The alarms were able to 

be tested inside lower stools of the cargo hold aft transverse 

bulkheads (Figure 2).  On 20 September 2019, after knowing that 

the vessel might be subject to port State concentrated inspection 

campaign (CIC) on “Emergency Systems and Procedures” in 

Jingtang, the Chief Engineer (C/E) arranged the crew to check and 

ensure the alarms were properly functioned.  To provide thorough 

ventilation for the concerned spaces, the C/E also instructed the 

crew to switch on the mechanical ventilator of the duct keel to 

prepare enclosed space entry for carrying out the alarms testing on 

22 September 2019.   

3.3 On 21 September 2019 morning, the engine department crew, 

including the E/E, repaired the air conditioner in the engine control 

room until 1130 hours.  At about noon, the vessel arrived at the 

Bohai Bay where ships were required to switch to low sulphur fuel 

oil.  As such, the C/E was busy working with other three engine 

crew members in switching the fuel oil and failed to take note of 

the work to be done by the E/E. 

3.4 At about 1400 hours, the Second Officer (2/O) on the bridge 

received a call from the E/E informing him to acknowledge the 

alarms as testing was in progress.   

3.5 From 1540 hours to 1545 hours, the alarms of cargo holds Nos. 4, 

5 and 6 activated.  During handover, the 2/O informed the Chief 

Officer (C/O) that the alarms might further need to be 

acknowledged during his watch.   

3.6 At about 1630 hours, the C/O answered a telephone call through 
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accommodation internal communication system from the E/E 

asking the result of the alarms testing.  The C/O told the E/E that 

the alarms of cargo holds Nos. 4, 5 and 6 sounded during the 2/O’s 

watch.  At about 1635 hours, the C/O and the duty rating saw the 

E/E with a toolkit walking towards the forward end of the ship on 

main deck.   

3.7 At about 1800 hours, the C/E noticed the E/E not having the supper 

at the mess room and decided to look for him.  The E/E was not 

found in his cabin and in the engine room.  The C/E reported the 

missing of E/E to the Master at about 1830 hours.  When the 

Master inquired the daytime tasks of the E/E, the C/E recalled that 

he intended to have the E/E to test the alarms the next day but it 

was very likely that E/E carried out the task in advance without 

notifying him.   

3.8 At about 1840 hours, the Master attended the bridge and relieved 

the C/O from the watch to organize a search team.  The C/O then 

instructed the crew to search the ship forward and the duct keel as 

he remembered that he had communicated with the E/E on the 

alarms testing result at 1630 hours. 

3.9 The crew searched the main deck and the main deck storerooms. 

They found the E/E’s toolkit unattended in the windlass control 

room under the forecastle deck.  It deemed necessary to search the 

E/E in the forward duct keel where the alarms for those 

compartments in the forward had not yet been tested.  An enclosed 

space entry rescue team comprising the Fitter, the Bosun, the Third 

Engineer (3/E) and the Fourth Engineer (4/E) was formed.  The 

Fitter was the only member equipped with a self-contained 

breathing apparatus (SCBA), portable radio and a gas detector.  

The team entered the access hatch on main deck aft of the cargo 

hold No. 4 (the access hatch) (Figure 3).   

3.10 To reach the duct keel, the team members climbed down the 

staggered vertical ladders fitted inside an access trunk of about 20 

meters in length attached on the aft transverse bulkhead of the cargo 

hold No. 4 (the access trunk) (Figure 4).  They then passed 

through the lower stool of transverse bulkhead before reaching the 

duct keel (Figure 5).  The team members walked forward in the 
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duct keel for about 30 meters and reached a position underneath the 

lower stool of the aft transverse bulkhead of the cargo hold No. 3 

(the lower stool) (Figure 6). 

3.11 The sightline of the Fitter was obstructed by his SCBA face mask, 

so he could not locate the access opening of the lower stool 

overhead (Figure 6).  The Fitter continued to go forward through 

the duct keel.  However, the Bosun without wearing a SCBA 

noticed the lower stool access opening and climbed up to the lower 

stool leaving the Fitter to go forward by himself.  Shortly 

afterwards, the Bosun found the E/E in the lower stool at port side 

and shouted for help.  But the Bosun collapsed on the scene 

abruptly.  In response to the shouting of the Bosun, the 3/E tried 

to go inside the lower stool but felt dizzy.  The Fitter who came 

back and noticed what had happened and immediately pulled the 

3/E out of the entry of the lower stool.  As the SCBA low level 

alarm sounded coincidently, the Fitter together with the 4/E assisted 

the 3/E to escape out of the access hatch at about 1900 hours.    

3.12 At 1915 hours, the C/O arranged compressed air hoses to assist 

blowing through the duct keel.  At 1925 hours, another rescue 

team was established comprising the Fitter, the 4/E, the Second 

Engineer (2/E) and the C/O, they climbed down and moved forward 

inside the duct keel to reach a position underneath the lower stool.  

This time both the Fitter and the 4/E were equipped with SCBA for 

rescue. 

3.13 At about 2015 hours, the rescue team successfully tied the Bosun 

on a stretcher and pulled him out of the access hatch.  The crew 

immediately applied resuscitation treatment to the Bosun.  At 

about 2018 hours, the Company confirmed to the Master that no 

helicopter rescue was available and instructed the vessel to divert 

her course to the nearest port in Weihai, China.  Correspondingly, 

the vessel headed to Weihai at about 2035 hours. 

3.14 At about 2100 hours, the rescue team returned to the lower stool for 

rescuing the E/E.  At about 2200 hours, the E/E was taken out of 

the access hatch but the E/E shown no vital signs.  At about 2200 

hours, the crew gave up resuscitation of the Bosun. 
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3.15 At about 2332 hours, a rescue tug came alongside the vessel at sea 

for picking up the Bosun and the E/E to shore for urgent treatment.  

The E/E and the Bosun were certified dead at 2346 hours. 

3.16 At about 2354 hours, the vessel resumed her voyage to Jingtang, 

China.  

 

 

  Figure 2   Sensor of the alarms in the lower stool 

 

Sensor of the 

alarms in the 

lower stool 
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Figure 3  The access hatch 

 

 

 

 

 

Figure 4  The access trunk 
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Figure 5  The duct keel 

 

 

Figure 6  The lower stool (where the accident happened) looking 

upward from the duct keel 

 

 

The access opening 

linking the duct keel 

to the lower stool 

The lower 

stool 

The duct keel  
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4. Analysis  

The vessel’s certificates and manning 

4.1 The Master held a valid Class 1 Certificate of Competency (Deck 

Officer) issued by China.  He was promoted to the rank of master 

on board the vessel and had joined the vessel for about 4 months 

before the accident.  

4.2 The C/O had served the position as chief officer for about 3 years.  

He held a valid Class 1 Certificate of Competency (Deck Officer) 

issued by China.  He joined the vessel as C/O on 14 August 2019.  

4.3 The C/E had served the position as chief engineer for about 9 years.  

He joined the vessel on 03 June 2019.  He held a valid Class 1 

Certificate of Competency (Marine Engineer Officer) issued by 

China.  

4.4 The 2/E was promoted to the rank of second engineer about a month 

ago on board the vessel.  He joined the vessel on 18 November 

2018.  He held a valid Class 2 Certificate of Competency (Marine 

Engineer Officer) issued by China. 

4.5 The 3/E was also promoted to the rank of third engineer about a 

month ago on board the vessel.  He joined the vessel on 22 

February 2019.  He held a valid Class 3 Certificate of Competency 

(Marine Engineer Officer) issued by China. 

4.6 The 4/E had served the position as fourth engineer for about 13 

months.  He joined the vessel on 03 June 2019.  He held a valid 

Class 3 Certificate of Competency (Marine Engineer Officer) 

issued by China. 

4.7 The E/E joined the vessel on 14 August 2019 as wiper. His duty 

was to assist the engine department to carry out electrical work.  

He had about 7 years of electrical work experience on seagoing 

vessels.   

4.8 The Fitter had served the position as fitter for about 20 months.  

He joined the vessel on 18 November 2018.  He held a valid 

Certificate of Proficiency for Seafarers issued by China. 
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4.9 The Bosun had served the position as bosun for about 5 years.  He 

joined the vessel on 03 June 2019.  He held a valid Certificate of 

Proficiency for Able Seafarers issued by China. 

4.10 The Master, C/O, C/E, 2/E, 3/E and 4/E all held valid Licences 

issued by the Hong Kong Marine Department corresponding to the 

Classes of their Certificates of Competency issued by China. 

4.11 There was no abnormality noted with regard to the concerned 

crew’s certification and/or experience.   

 Fatigue, alcohol and drug abuse  

4.12 There was no evidence to show that any crew on board suffered 

from either fatigue at work or abuse of alcohol and drugs.  

Weather and sea conditions   

4.13 On the day of the accident, the weather was cloudy with 

northeasterly wind of Beaufort Wind Scale force 5, moderate swell 

and a visibility of 7 nautical miles.  The weather and the sea 

conditions were not considered to be the contributory factors to the 

accident.  

Cause of death 

4.14 According to the death certificate issued by the local authority, the 

death of both the E/E and the Bosun was caused by carbon 

monoxide poisoning.  They had no vital signs when the rescue tug 

came alongside the vessel.   

Entry into enclosed space 

4.15 All lower stools and the duct keel were enclosed space and were 

dangerous for entering.  Enclosed space entry into lower stools for 

testing the alarms should be planned in advance and should follow 

permit to work system in accordance with Annex 14.1 of the Code 

of Safe Working Practices for Merchant Seafarers (COP) 1 .  

                                                 
1 the COP is a publication required to be carried on board Hong Kong ships pursuant to 

Section 4 of the Merchant Shipping (Seafarers) (Code of Safe Working Practices) Regulation 

(Cap. 478M). 



 

12 

However, this was not done by the crew in the accident. 

4.16 To enter the duct keel and lower stools for the alarms testing, the 

crew might use any one of the three access hatches as follows: - 

(a) on main deck between cargo holds Nos. 1 and 2 (No. 1 access 

hatch) via access trunk;  

(b) on main deck between cargo holds Nos. 4 and 5 (the access 

hatch) via access trunk; and 

(c) on engine room lower platform connected to the duct keel 

directly (Figure 7).   

4.17 The duct keel running longitudinally from forward to aft of the 

vessel in the double bottom.  Lower stools could be entered from 

duct keel through overhead access opening (size 600 mm x 600 

mm) on the inner bottom plate of the aft transverse bulkhead lower 

stools.   

4.18 The lower stools located at the aft of the cargo holds Nos. 1 & 4 

may also be accessed from main deck by climbing down the 

corresponding access trunk.  The lower stools located at the aft of 

the cargo holds Nos. 2, 3, 5 and 6 could only be accessed through 

the duct keel. (Figure 7)  

Figure 7  Route of entering lower stools 
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4.19 On the day before the accident happened, the C/E arranged to vent 

the duct keel to facilitate the alarms testing by opening all the 

access hatches on main deck and switching on the mechanical 

ventilator on the main deck next to No. 1 access hatch.  However, 

there was no barrier and warning sign posted to prevent un-

authorized entry as recommended in the COP as potential hazard of 

oxygen depletion might exist.  If the E/E saw the warning sign 

posted outside the access hatches, he might not enter the enclosed 

spaces alone without permission. 

4.20 The crew were not familiar with the ship compartments 

configuration and the limitation of ventilation to the lower stools 

especially for those only accessible by the duct keel.  They were 

very difficult to be ventilated even by the mechanical ventilator of 

the duct keel.   

4.21 The C/E arranged to open the access hatches on the main deck 

including the hatch nearby the mechanical ventilator further 

diminished the effect of mechanical ventilation since the airflow 

bypassed through No.1 access hatch.  Eventually, carbon 

monoxide would still be trapped inside the lower stool as it is 

lighter than air.  The carbon monoxide is usually found in 

enclosed spaces adjacent to the coal cargo holds through 

penetration, such as water ingress alarm sensors and manholes, etc. 

4.22 During the second rescue entry, a team member measured air 

content inside the duct keel which was normal with 20.5% of 

oxygen by volume and zero explosive vapour concentration.  

However, the lower stool’s air content was measured to have only 

5% of oxygen by volume and 15% of lower explosive limit2. Due 

to the design of the lower stool with its opening only from the duct 

keel which was far from the location of the mechanical ventilator 

on the main deck, there was almost no air change inside even after 

an overnight ventilation.  

4.23 The E/E underestimated the risk of entering lower stools to test the 

alarms.  He had not followed the permit to work procedures 

                                                 
2  “Lower Explosive Limit” is defined as the lowest concentration (by percentage) of a gas or vapor in 

air that is capable of producing a flash of fire in presence of an ignition source (arc, flame, heat, etc.). 
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including atmospheric testing before entering the enclosed space. 

Rescue arrangements  

4.24 For enclosed space rescue, the COP has provided the guidelines 

under Section 4.9 “Action in the event of a dangerous space 

emergency” of Chapter 4 “Emergency Drills and Procedures”.  

The following were the relevant items of the crew not acting 

according to the COP in the accident:  

(i) 4.9.1 Any attempt to rescue a person who has collapsed within 

a space should be based on a pre-arranged plan, which should 

take account of the design of the individual ship. The allocation 

of personnel to relieve or back up those first into the space 

should be borne in mind.   

The vessel’s personnel failed to set up a pre-arranged plan by 

taking the general arrangement of the spaces and the basic 

priorities of the rescue into consideration.  The examples 

were the planning for providing support and preparing 

emergency resuscitation treatment for the casualties in the duct 

keel immediately after being taken out from the lower stool to 

increase the chance of survival of the casualties.   

(ii) 4.9.2 If there are indications that the person in the space is 

being affected by the atmosphere, the person outside the space 

should immediately raise the alarm. On no account should the 

person stationed at the entrance to the space attempt to enter 

it before additional help has arrived. No one should attempt a 

rescue without wearing breathing apparatus and a rescue 

harness and, whenever possible, communication equipment 

and a lifeline.   

Both the Bosun and the 3/E entered the lower stool without 

wearing SCBA to rescue the E/E.  The 3/E was fortunate to 

be rescued by the Fitter.  Their unfamiliar actions indicated 

that the crew failed to be trained effectively to be aware of the 

above-mentioned guidance of the COP.  The rescue team also 

failed to bring along additional breathing apparatus or 

resuscitation equipment for the saving of the casualties. 

4.25 In accordance with Regulation 19.3.3 “Emergency training and 
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drills” of Chapter III of the SOLAS3, crew members with enclosed 

space entry or rescue responsibilities shall participate in the 

enclosed space entry and rescue drill that should be held on board 

the ship at least once every two months.  Therefore, it was likely 

that the crew involved in the emergency rescue were not trained 

effectively during the drills and training on board. 

Shipboard Safety Management System (SMS)  

4.26 Before the first rescue entry, the team failed to confirm safe entry 

by properly testing the atmosphere of the spaces.  While only the 

Fitter was fitted with SCBA, the other three members (the Bosun, 

the 3/E and 4/E) entered the duct keel in an unknown atmospheric 

condition were without SCBA.  The E/E and Bosun therefore 

made their fatal entry into the lower stool without atmospheric 

testing or SCBA.  Also, the 3/E almost fainted on the scene.  

This indicated that the crew of the vessel were lack of safety 

awareness.  

4.27 This might be a result of the Shipboard Safety Management System 

(SMS) not being effectively implemented in ensuring the crew on 

board to comply with the safe working procedures and be ready to 

respond to the emergency situation. 

 

 

 

 

 

 

  

                                                 
3  SOLAS, the International Convention for the Safety of Life at Sea is an international 

maritime treaty which sets minimum safety standards in the construction, equipment and 

operation of merchant ships. 
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5. Conclusions 

5.1 On 21 September 2019, when the vessel was en route from Hay 

Point, Australia to Jingtang, China, the E/E worked alone in the 

lower stool for the alarms testing.  The E/E collapsed inside the 

lower stool by carbon monoxide poisoning without anyone noticing 

until the suppertime.     

5.2 The Bosun as a member of a rescue team entered the lower stool 

without SCBA and collapsed inside also.  The rescue team 

evacuated immediately.  A second rescue team was organized and 

successfully brought the Bosun and the E/E out of the lower stool 

separately.  Although resuscitation was done while the vessel 

diverting her course to the nearest port in Weihai, China, both the 

E/E and the Bosun were certified dead after sending ashore by a 

rescue tug.   

5.3 The investigation had identified the following contributory factors 

leading to this accident:  

i) the E/E had not followed the permit to work procedures and 

entered the enclosed space alone without permission;  

ii) the enclosed space entry and rescue training and drill were 

not carried out on board effectively to ensure the rescue team 

to perform their duties properly; and 

iii) the SMS was not effectively implemented causing the lack 

of safety awareness to follow the safe working procedures 

and to respond to the emergency situation readily. 

5.4 The investigation also revealed the following safety factors:   

i) the crew was not familiar with the ship compartments 

configuration and the limitation of ventilation to the lower 

stools; and 

ii) no barrier and warning sign were posted at those access 

hatches when they were left open during ventilation to 

prevent un-authorized entry.  
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6. Recommendations 

6.1 The management company should issue circulars informing all 

masters, officers and crew of its fleet of the findings of the 

investigation and lessons learnt from this accident and instruct them 

to:  

i) follow permit to work system for enclosed space entry 

strictly; 

ii) enhance the enclosed space entry and rescue drill and 

training; and 

iii) enhance the crew’s knowledge to the ship compartments 

configuration in relation to the limitation of the 

corresponding ventilation systems. 

6.2 The management company should carry out an internal audit for 

the vessel to confirm its compliance with the shipboard SMS 

requirements in performing critical tasks including entry into 

enclosed spaces, safety training and drills. 

6.3 A Hong Kong Merchant Shipping Information Note is to be issued 

to promulgate the lessons learnt from this accident.  
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7. Submission  

7.1 The draft investigation report, in its entirety, had been sent to the 

management company and Master of the vessel for comments. 
 

7.2 By the end of the consultation, there was no comment received 

from the above mentioned parties. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


