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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   

On 19 December 2019, the Hong Kong registered bulk carrier “Mu Dan Song” 
(the vessel) berthed alongside the pier of Matou Shipyard in Ningde, China 
for repair work. 

At about 1956 hours on 21 December 2019, the Assistant Officer on watch 
noticed smoke and sparks were emitted from the electric cable of the welding 
machine on port side of the main deck adjacent to No. 2 cargo hold. Upon 
receiving the report, the Assistant Electrician proceeded to the scene to 
investigate the fault.  Unfortunately, the Assistant Electrician got an electric 
shock when he touched the electric cable during the repair work in drizzly 
weather without properly checking if the machine had been isolated from the 
electric source.  The Third Officer rushed to the scene after hearing the 
screaming.  He immediately snatched the electric cable with insulated gloves 
from the Assistant Electrician. The Assistant Electrician was then conveyed to 
local hospital for emergency treatment.  However, he was declared dead later. 
 
The investigation revealed that the contributory factors of the accident were 
the electrical equipment on board provided by the shipyard were not in safe 
condition, and the electric cables insulation sheathing were damaged; the 
vessel’s crew failed to response to the hazards by informing the shipyard and 
isolating the hazardous area; the Assistant Electrician did not work safely and 
exposed himself to live electrical equipment. 

The investigation also identified that the implementation of the safety 
management system (SMS) was ineffective when the required risk assessment, 
permit to work under SMS failed to be completed before commencing 
electrical work as found in the accident. 
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1. Description of the vessel   

Ship name :  Mu Dan Song (Figure 1) 

Flag : Hong Kong, China 

Port of registry : Hong Kong 

IMO number : 9608831 

Type : Bulk carrier   

Year built, shipyard : 2012, Kouan Shipbuilding Taizhou   

                      Jiangsu, China 

Gross tonnage : 20,692 

Net tonnage : 11,468 

Summer deadweight : 27,410.5 tonnes 

Length overall : 170.93 metres 

Breadth : 27.2 metres 

Engine power, type : 8,250 kW, MAN B&W 6S50ME-C MK8 

Classification society : China Classification Society 

Registered owner : COSCOL (HK) Investment &        

                       Development Co., Limited 

Management company : COCSO Shipping Specialized Carriers  

                       Co., LTD. 

 

Figure 1  The vessel 
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2. Sources of evidence   

2.1 The information provided by the crew and the management company 

of the vessel. 
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3. Outline of events   

(All times were local time UTC +8 hours) 

3.1 On 18 December 2019, the vessel arrived and berthed at Fuzhou, China 
for discharging cargo.  On 19 December 2019, the vessel completed 
discharging cargo and departed Fuzhou for Ningde, China for docking 
and miscellaneous repair work. 

3.2 At about 1530 hours on 19 December 2019, the vessel berthed alongside 
a pier of Matou Shipyard in Ningde, China.   

3.3 On the morning of 20 December 2019, a meeting between the shipyard 
representative and the crew was held in the shipyard office, and then 
they signed the “Safety and Fire Protection Agreement”.   

3.4 Shore power of 380 volts alternating current was supplied, via electric 
cables and connection boxes on the main deck, to the electrical 
equipment and welding machines on the vessel for the repair work.  
All the equipment and tools were supplied from the shipyard to the 
vessel.  Other than the above, the ship’s electrical power was supplied 
by the vessel itself.  

3.5 At about 1956 hours on 21 December 2019, the Assistant Officer (A/O) 
on watch noticed that smoke and spark were emitted from the electric 
cable of the welding machine on port side of the main deck adjacent to 
the No. 2 cargo hold.  The A/O reported the findings to the Chief 
Officer (C/O) and the Assistant Electrician (A/E). 

3.6 The A/E went to the scene to locate the faults of the welding machine 
and the associated electric cable without knowing the power supply of 
the welding machine was from the shipyard.  In the meantime, the 
Third Officer (3/O) together with the A/O proceeded to the ship forward 
for duty watch handover.  Before the accident, they met the A/E on 
starboard side of the main deck between No. 1 and No. 2 cargo holds.  
In response to the 3/O’s query, the A/E said the power supply for the 
faulty electrical equipment had been isolated. 

3.7 At about 2006 hours, the 3/O and A/O suddenly heard the screaming of 
the A/E when they were on the way to the ship forward.  When they 
returned to the scene, they saw the A/E lying on port side of the main 
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deck beside a mooring bitt of the No. 2 cargo hold.  The A/E was 
wearing a pair of cotton gloves and both hands were holding the electric 
cable of the welding machine. 

3.8 The 3/O immediately took the electric cable away from the A/E by one 
hand with insulated gloves, and moved him to a safe area.  At that 
moment, the A/E was able to ask for medical assistance from shore, but 
he then lost his consciousness. 

3.9 The 3/O informed the C/O about the accident through his portable radio.  
The C/O made an emergency announcement through the public address 
system to muster rescue operation.  The C/O also called for medical 
assistance from shore by mobile phone.  In the meantime, the 3/O and 
A/O checked the condition of the A/E who had already had no breathing 
and pulse, but they still kept on applying cardiopulmonary resuscitation 
to him.  A rescue team was organized shortly by the crew and arrived 
at the scene with the first aid kit, oxygen resuscitator and stretcher.   

3.10 At about 2100 hours, an ambulance with paramedics arrived on board 
and conveyed the A/E to the hospital for emergency treatment.  The 
A/E was declared dead in the hospital at 0015 hours on 22 December 
2019.  
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4. Analysis   

Certification, training and experience   

4.1 The statutory trading certificates of the vessel were valid and in order.  
The vessel was manned by 24 crew including the master. 

4.2 The Master had worked in the management company for about 14 years 
and joined the vessel on 21 October 2019.  He had about 7 months’ 
experience as master.  He possessed a Class 1 Certificate of 
Competency (COC) issued by China valid until 27 July 2022. 

4.3 The Chief Engineer had worked in the management company for about 
23 years and joined the vessel on 8 October 2019.  He had about 8 years’ 
experience as chief engineer.  He possessed a Class 1 COC issued by 
China valid until 27 May 2024.  

4.4 The 3/O had worked in the management company for about 13 years 
and joined the vessel on 17 June 2019.  He had about 6 years’ 
experience as third officer.  He possessed a Class 3 COC issued by 
China valid until 13 May 2024. 

4.5 The A/O had worked in the management company for about 2 years and 
joined the vessel on 17 June 2019.  He had about 7 months’ experience 
as assistant officer.  He possessed a Class 3 COC issued by China valid 
until 14 November 2024.  

4.6 The A/E had worked in the management company for about 1 year and 
joined the vessel on 15 December 2019.  He possessed an electro-
technical officer COC issued by China valid until 11 December 2024.  

4.7 There were no abnormalities noted with regard to the certification and 
experience of the crew concerned. 

Weather and sea conditions  

4.8 The weather was overcast coupled with drizzle and northerly wind of 
Beaufort Wind Scale force 4.  The sea state was slight.  The drizzle 
would wet the clothes and cotton gloves of the A/E and increased the 
risk of electric shock.  
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Cause of death  

4.9 The post mortem report stated that the deceased suffered electrocution 
and the cause of death was heart failure which was consistent with the 
accident.  

Fatigue, alcohol and drug abuse 

4.10 There was no evidence that any crew on board, suffered from either 
fatigue at work or abuse of alcohol and drugs. 

Electrical power from shipyard 

4.11 The electric cable was connected from the shore to the electrical 
connection box placing on the main deck to supply power to the 
welding machine (Figure 2).  It was the responsibility of the shipyard 
to ensure that the electric cable and equipment supplied should be safe 
to be used by personnel on board and without any potential hazards. 

 

Figure 2  The electrical connection box supplied by the shipyard. 

4.12 The investigation revealed that the protection sheaths of the electric 
cable were damaged and exposed conductor which was deadly by 
touching the electric cable in live situation (Figure 3).  

 

Power supply cable 

from shore The electric cable to 

the welding machine 

The circuit breaker 

The electrical 

connection box 
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Figure 3  The damaged sheaths of the electric cable. 

4.13 To ensure the safety of ship repair work, both the person in charge from 
the shipyard and the vessel should be conversant with each other on the 
working arrangement and safety requirements.  Although safety 
meeting was conducted between the shipyard representative and the 
crew, the A/E was not aware that the shore power had been supplied to 
the welding machine on board.  

4.14 Despite the welding machine had not been used since it was placed on 
board, the shore power supply to the electrical connection box was 
maintained and the circuit breaker in the electrical connection box to 
the welding machine was at close position.  The welding machine and 
electric cable were electrically charged; hence the hazard of electric 
shock became a life-threatening situation in the drizzly weather with 
defective sheathing electric cable lying on wet deck.  Eventually, the 
fatal accident happened to the A/E when he gripped the faulty electric 
cable by both hands that wore with a pair of wet cotton gloves. 

Hazardous area responses 

4.15 When the A/O noticed the potential fire hazards from the welding 
machine and the electric cable and reported to the C/O and the A/E, 
none of them informed the shipyard immediately according to the 
“Safety and Fire Protection Agreement”.  

Damaged sheaths of the electric 

cable on wet main deck at the back 

of the welding machine 

Damaged sheaths of the earthing cable 

 

The electric cable 
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4.16 The welding machine and the electric cable were the properties of the 
shipyard.  There was no familiarization program conducted by the 
shipyard to ensure the crew understood the safety-related issues of the 
facilities for the crew to handle them safely.  The SMS stated that the 
crew should ensure the equipment from outside parties are in 
satisfactory condition.  If any abnormality found, the crew should 
inform the relevant parties accordingly. 

4.17 When the equipment from shore was in a hazardous condition and could 
at any chance endanger the vessel or the personnel on board, the crew 
should immediately inform the Master with a view to ask the shipyard 
to eliminate the hazards.  Before the shipyard taking any action, the 
crew should seal up the area, monitor the development of the situation 
closely and standby with effective firefighting equipment at site.    

4.18 The accident was avoidable if the crew would have informed the 
shipyard to take action and established hazardous area responses.  

Safety awareness  

4.19 Paragraph 20.12.3 of the Code of Safe Working Practices for Merchant 
Seafarers (the Code)1 stated that “Before any work is done on electrical 
equipment, fuses should be removed or circuit breakers opened to 
ensure that all related circuits are dead. If possible, switches and circuit 
breakers should be locked open or, alternatively, a ‘not to be closed’ 
notice attached. …….”  It is also stated the same requirements in the 
form CI-D05-090 of the SMS, “Safety Management Requirement of 
Person and Equipment from Outside”.  However, this safety 
precautionary work was not done by the A/E. 

4.20 The investigation revealed that the A/E had isolated the electricity 
supply to the zone of No. 1 and No. 2 ship cranes, but not the power 
source to the welding machine as it was supplied from shore.  The A/E 
wrongly believed that the faulty electric cable of the welding machine 
was isolated.  In addition, he failed to demonstrate the safety practice 
of assessing potential electrical dangers in advance.  For example, he 
should wear insulated gloves; use a voltage indicator to ensure there 

                                                 
1 In accordance with Section 4 of Cap.478M “Merchant Shipping (Seafarers) (Code of Safe Working 

Practices) Regulation”, all Hong Kong registered vessels are required to carry the “Code of Safe working 

Practices for Merchant Seafarers” on board. 
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was no live part, etc., before touching the electric cable and the welding 
machine. 

4.21 In wet or high humidity environment, the risk of electric shock is high 
due to potential low insulation of the outdoor welding machine and 
electric cable with damaged sheath.  Nevertheless, the A/E wore 
cotton gloves to handle electrical work on open deck in drizzly weather 
indicating his insufficient safety awareness. 

Safety management system (SMS) 

4.22 The form CI-D05-140 of the SMS, “Instruction for Inspection and 
Repairing of Shipboard Electrical Equipment”, stated that “the risk 
assessment had to be carried out, and permit to work had to be obtained 
before commencing electrical equipment inspection or repairing.”  
However, there was no evidence showing that the risk assessment had 
been carried out. Neither the necessary precautionary measures were 
established nor the permit to work had been issued in this accident. 

4.23 According to the “Safety Management Requirement of Person and 
Equipment from Outside” of the shipboard SMS, the vessel should 
monitor and supervise the work carried out by outside service provider 
on board, no operation shall be carried out or no outside equipment 
should be utilized on board without the vessel’s approval.  In this 
incident, the vessel’s person in charge, i.e. the Master was not aware 
that the welding machine power supply system was in an unsafe 
condition.  The above shipboard SMS requirement was not always 
properly implemented on board. 

4.24 As such, the implementation of the SMS on board was not always 
effective.  



 

11 

5. Conclusions 

5.1 On 21 December 2019, a fatal electrocution accident happened on 
board the vessel in Matou Shipyard in Ningde, China when the vessel 
was under repair in the shipyard.  The A/O on watch informed the A/E 
that smoke and sparks were emitted from the electric cable of the 
welding machine on port side of the main deck adjacent to the No. 2 
cargo hold.  The A/E proceeded to the scene to investigate the faulty 
electric cable of the welding machine.  Unfortunately, the A/E got an 
electric shock when his hands wore with cotton gloves touched the 
electric cable.  After hearing the screaming, the 3/O rushed to the 
scene and immediately took away the electric cable with insulated 
gloves from the A/E.  The A/E was conveyed to local hospital for 
emergency treatment.  However, he was declared dead five hours later 
after the accident.  

5.2 The investigation revealed the contributory factors to the accident as 
follows: 

(a) the electrical equipment provided by the shipyard was not in a 
safe condition. The insulation sheathing of electric cables was 
damaged; 

(b) when hazards were identified, the crew failed to response by 
informing the shipyard to rectify and controlling the hazardous 
area; and 

(c) the A/E was lack of safety awareness. He failed to ensure that all 
the related electric circuits were dead before touching the 
electrical equipment.  Moreover, he handled electrical work on 
open deck in a drizzly weather without proper personal protective 
equipment. 

5.3  The investigation also identified that the implementation of the SMS 
was ineffective when the required risk assessment, permit to work under 
SMS failed to be implemented before commencing electrical work as 
found in the accident. 
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6. Recommendations 

6.1 The management company of the vessel 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 : 

(a) strictly follow the safe working procedures of the SMS, including 
the risk assessment and permit to work system, as well as, the 
Safety Management Requirement of Person and Equipment from 
Outside; and 

(b) enhance electrical safety awareness of crew and the safe practice 
to respond to hazards or crisis found.  

6.2 The management company should conduct internal audit on the vessel 
to ensure effective implementation of the safety management system 
(SMS) on board. 

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 the Master of the vessel for their comments. 

7.2 By the end of the consultation, there was no comment received from 
the above-mentioned parties. 

 


