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REPORT NO.:  05 1178 

LUCKY STAR – GAS EXPLOSION 
 
Lucky Star was a sailing vessel that sustained severe damage when an explosion occurred due to a 

Liquefied Petroleum Gas (LPG) leak. The Skipper was seriously injured. Investigators found a 

perforated gas line with multiple drill holes close to where engineering work had been carried out the 

previous year. 

 
 
 

 
Lucky Star 
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Photograph 1 
Fire Damage to Topsides 
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SUMMARY 

Maritime New Zealand commenced this investigation shortly after the accident occurred. Information 
was obtained from various sources.   
 
Immediately after the explosion the Energy Safety Service, a division of the Ministry of Economic 
Development, investigated the accident under the Gas Act 1992 and commissioned a report from an 
independent gas investigation and consultation service (See Appendix 1 – Energy Safety Service 
Report). The NZ Fire Service and a chartered loss adjuster for the vessel’s insurers also attended the 
scene.  
 
Information was obtained by individuals representing the above agencies. In particular information from 
the loss adjuster for the insurer has been incorporated in this report.  
 
The Skipper was initially interviewed in hospital on 3 February 2005 but could not be interviewed 
properly until 23 March due to the serious nature of his injuries. An employee of an engineering 
company that had installed a new motor the year before and in so doing had carried out work in the 
vicinity of the gas line was interviewed at Maritime NZ offices in Auckland on 20 April 2005.   
  
Lucky Star is an 8.4 metre Alan Wright Marauder 8.4 Class fibreglass sailing vessel built by Hopwood 
Yachts. She was launched in 1986. The vessel was purchased and had been owned by the Skipper 
since 1989. She was well equipped and maintained to a high standard. The pre-purchase survey 
report commissioned by the Skipper in September 1989 advised the vessel was in general good order 
and had been finished by the original owner. The report referred to the gas bottle located in the aft 
deck locker. However, no mention was made of the gas line. The Skipper stated the gas line was 
inspected when the vessel was surveyed. Whether or not the first owner or the builder installed the gas 
line has not been established. Efforts to contact the previous owner were unsuccessful.  
  
The Skipper is an experienced yachtsman with extensive recreational experience both in the UK and 
New Zealand. He stated his engineering knowledge was limited and that he relied on the professional 
skill and expertise of marine engineers to do such work. After engineers installed the new motor in April 
2004, the Skipper completed a number of day trips that year without incident. The gas stove was not 
used until an overnight trip on 2 to 3 November 2004, when it was observed that pressure on the stove 
was inadequate.  
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NARRATIVE 

On 5 January 2005 the Skipper was on board Lucky Star at the vessel’s marina berth at Pine Harbour 
Marina. He had replaced the gas bottle and regulator believing this might improve the poor pressure at 
the stove experienced on the previous trip. He successfully soap tested the regulator connection to 
ensure there were no gas leaks.  He ignited the two-burner stove to see if he had adequate pressure at 
the stove and observed the stove appeared to be functioning properly. He turned off one burner 
leaving the other running to further test the pressure.  
 
On returning to the stove after completing some unrelated work in the saloon, there was a loud 
explosion in the starboard quarter berth adjacent to the stove.  The Skipper sustained serious burns to 
his lower body and exited the vessel to put water on his burns. Realising the vessel was on fire, he 
returned, and with the assistance of other persons attempted to put out the fire with fire extinguishers 
and a hose. When he realised the serious nature of his burns an ambulance was called. He was 
hospitalised for six weeks. 
 
Lucky Star’s stove gas line ran from the gas bottle in the aft cockpit locker through the starboard 
cockpit locker. From there it entered the quarter berth via a hole in the locker bulkhead. The loom 
cable from the instrument panel ran down the forward section of the cockpit locker bulkhead. It 
entered the top of the quarter berth through a drilled out hole directly above where the gas line lay.  
From the aft section of the quarter berth the gas line ran forward to the stove that was positioned to 
starboard of the companionway (See Figure 1 - Diagram of aft quarter berth section of gas line – (not 
to scale)). 
 

 
Figure 1 
Diagram of Aft Quarter Berth 
 
Energy Safety Services tested the old regulator and found it was delivering 2.5 KPa pressure and was 
erratic in terms of it ability to deliver constant pressure. The new regulator delivered 2.8 KPa. 
 
The gas bottle on Lucky Star was a 2 Kg LPG rated for 2.8 kPa. 
 
 

From Gas Cylinder LPG Line aft side of bulkhead 

Drilled out hole through quarter berth top 

Engine Control 
Panel 

Loom cable under quarter berth 

LPG cable (under the berth) leading to stove Damaged section of LPG line 
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Engineering 
Lucky Star underwent major engineering in April 2004. The Skipper commissioned Eastern Marine 
Engineering Services Ltd at Pine Harbour Marina in January 2004 to install a new Yanmar motor and 
carry out additional specified work. The owner was overseas whilst the work was carried out. (See 
Appendix 2 - Tax invoice dated 12 November 2003 – the owner advises this is incorrectly dated as the 
work was carried out in 2004). Part of this work required the removal of the loom cable from the 
previous motor and installation of a new cable. The new cable ran along the same track as the old one.  
 
When interviewed, the apprentice engineer who removed the original loom cable and installed the loom 
cable for the new engine, stated that apart from drilling the hole in the starboard cockpit locker 
bulkhead to install the instrument panel he did no other drilling. He stated he recalled observing that 
the loom hole in the quarter berth was larger than required for both the original loom cable and the one 
he was installing. On repeated questioning he was adamant he did not drill the holes on the outer 
circumference of the loom cable hole. 
  
The engine end of the multi plug spade-type connection loom that was removed (being the widest 
section of the loom) measured 37mm x 10 mm. The cable had a plastic jacket that appeared to have 
been compressed, possibly by virtue of it having being pulled through a narrow aperture, thus creating 
a “concertina” effect in the jacketing (See Figures 9 & 10). 
 
There were two multi plug spade-type connectors for the new engine that had to be inserted through 
the hole in the aft section of the quarter berth.  The measurement of the largest was 30mm x 27 mm. 
The smaller measured 37 x 10mm. 
 
 

Lucky Star - Layout 
The following photographs show sections of Lucky Star from the aft cockpit locker that contained the 
gas bottle to the forward starboard quarter berth where the explosion occurred. In addition sections of 
loom cable from both the previous motor and new motor are shown. 
 

 
Figure 2 
Photograph of Cockpit 

Aft Gas Bottle Locker 

Starboard Cockpit Locker 
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From the cockpit locker the gas line ran down to the bottom of the forward bulkhead, through a hole 
drilled in the bulkhead and under the quarter berth. 
 

 
Figure 3 
Photograph of Starboard Cockpit Locker with Instrumentation Panel (removed) Showing Location of 
Brackets that held the Gas Line 
 

 
Figure 4 
Quarter Berth Viewed from Forward 
 

Gas Line Brackets 

Gas Line Through Hole to Quarter Berth

Instrument Panel Void to Quarter Berth 

Instrument Panel Position

Position of Loom Hole  
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From the aft section of the quarter berth the gas line ran forward under the quarter berth to the stove in 
the galley. The loom cable ran from the back of the instrument panel down to the loom hole in the 
quarter berth. 
 

 
Figure 5 
Photograph of Substitute Gas Line & Loom Cable Viewed from under the Quarter Berth (yellow taped 
section had drill holes) 
 
The loom cable entered the quarter berth through a large drilled out hole. Directly beneath it lay the gas 
line than ran form a hole in the bulkhead. 
 

 
Figure 6 
Photograph of Loom Hole viewed from above the Quarter Berth 

Loom Hole 

Gas Line 

Loom Cable

Forward Bulkhead of Starboard Cockpit Locker

Loom Hole Through Quarter Berth 

Approximate line of Instrument Loom Cable  
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Figure 7 
Photograph of Loom Hole Close Up 
 
The hole through which the loom cable run is jagged in appearance and appears to have been formed 
or enlarged by drill holes on the outer circumference. Close examination of the loom hole shows a 
series of drill holes directly above where the gas line ran. 

Drill Holes 

Crescent section 
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Figure 8 
Photograph of Holes and Gas Line 

 
The portion of the gas line directly below the drilled out loom cable hole had drill holes one of which 
penetrated through the gas line. 
 

 
Figure 9 
Photograph of Loom Connections 

Drill Holes 

Burned Section of Gas Line 

Removed Engine Loom Connection

Replacement Engine Loom Connections 
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Figure 10 
Photograph of Compressed Section of Replaced Engine Loom 
 
The Skipper stated that during his period of ownership no work involving drilling had been carried out in 
the area of the damaged gas line. 
 
Damage to Lucky Star was extensive. The vessel sustained structural damage form the explosion and 
severe fire damage. She was a constructive total loss. Her insured value was $46,900.00 
 
The Skipper suffered extensive burns to 25% of his body. Most of the burns were to his legs as he was 
wearing shorts and shoes. He also suffered burns to his arms and face. He was hospitalised for 6 
weeks and has had a number of skin graft operations. He continues to suffer pain and discomfort. At 
the time of completing this report he had a long period of convalescence ahead of him. 
 
 

Maritime Transport Act 1994 
S.65. Dangerous activity involving ships or maritime products –  
(1) Every person commits an offence who -  

Operates, maintains, or services; or 
Does any other act in respect of - 
any ship or maritime product in a manner which causes unnecessary danger or risk to any 
other person or to any property, irrespective of whether or not in fact any injury or damage 
occurs. 

 
(2)  Every person commits an offence who- 

Causes or permits any ship or maritime product to be operated, maintained, or serviced; 
or 
Causes or permits any other act to be done in respect of any ship or maritime product, - 
in a manner, which causes unnecessary danger or risk to any other person (Maritime 
NZ emphasis) or to any property, irrespective of whether or not in fact any injury or 
damage occurs 

 
 

Compressed Section of Replaced Engine Loom 
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Health & Safety in Employment Act 1992 
15 Duties of employers to people who are not employees 

Every employer shall take all practicable steps to ensure that no action or inaction of 
any employee while at work harms any other person. 

 
 

Yachting New Zealand Safety Regulations for Offshore& 
Coastal & Cruising 
Appendix 7 contains a synopsis of the guidelines for installing LPG on vessels under New Zealand 
Standard 5428:1996. The regulations note that any work involving LPG containers of 15 kg or more is 
classified as gas fitting and requires such work to be carried by a qualified and certified gas fitter. 
Lucky Star and most other small vessels have gas bottles of less than 15 kg. Relevant excerpts of the 
regulations are as follows: 
 

Pipe work 
Materials valves and fittings used in an LPG installation shall be suitable for their intended 
purpose. Sufficient consideration shall be given to the installation of flexible connections. Worm 
drive hose clips shall not be used in an engine compartment. Installers of LPG equipment are 
strongly recommended to refer to the piping regulations as laid out in Section 6 of NZS5428. 
 
Testing 
All gas appliances shall be tested for leakage and satisfactory operation prior to installation. 
 
Safety Recommendations 
It is strongly recommended that a gas detector be fitted as standard equipment and is armed 
at all times when the gas bottle is turned on. 
 
(c) Periodically check equipment for leaks. Connections to the cylinder shall be tested 

when the cylinder is charged. 
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FINDINGS 
It is likely that this explosion occurred after gas from the perforated gas line leaked in to the quarter 
berth and was ignited by the burner on the stove. 
 
The drill bit used to drill or possible enlarge the loom hole through the quarter berth passed through the 
berth and caused the holes in the gas line. 
 
Lucky Star was in breach of the two of the safety recommendations in the Yachting New Zealand 
Safety Regulations. She did not have a gas detector and the gas line had not been tested. It is likely 
that had a gas detector being installed on board Lucky Star, the gas leak would have been detected 
before the explosion occurred. Pressure testing would have established the breach in the gas line.      
 
The “concertina’ effect on the jacketing of the original loom cable jacketing is consistent with it being 
pulled through a narrow aperture although no scrape marks were visible on the plastic jacketing. 
 
The instrument panel end of both old and new loom cables was made up of a series of wires all less 
than 25mm in width (the width of the new loom cable). Accordingly installation leading from the engine 
to the instrument panel required a 25mm hole through the bulkhead.   
 
Had installation been from the instrument panel to the engine the two new spade connections on the 
engine end of the loom cable would not have fitted through a 25mm hole. Even had the hole been cut 
to the dimensions of the original engine loom connection, the larger of the two new spade connections 
would have been 17 mm too wide to fit through. There was no evidence as to the size of the hole in the 
bulkhead from the owner. The only evidence was that of the apprentice who stated it was as 
photographed in Figure 7 when he inserted the new loom. The upper section of the bulkhead hole in 
Figure 7 does have a crescent section that if continued to a circle would have made a hole of 
approximately 25mm. 
 
There was no need for a hole in excess of 25mm in the bulkhead prior to the new loom being installed, 
providing the original loom was run from the engine to the instrument panel. Good boat building 
practise is to minimise the size of holes drilled in bulkheads. This would have been achieved by running 
the loom from the engine to the instrument panel.     
 
Lucky Star’s gas line was reinforced Poly Vinyl Chloride (PVC). This was in breach of New Zealand 
Standards 54828:1996. This fact however did not contribute to the accident. 
 
The stove malfunctioned on the first occasion it was used after engineering work was carried out.  The 
established cause of the gas leak was close to where engineering work was done. This coincidence is 
difficult to reconcile with the statements of the engineering apprentice and the company manager that 
the work carried out was in no way to blame for this accident. When interviewed the apprentice 
engineer gave his evidence in a forthright and resolute manner. Despite this it cannot be ruled out that 
the explosion was associated with the work carried out by the company.  
 
It was not possible to establish beyond reasonable doubt the identity of the person or persons 
responsible for drilling the holes in the quarter berth. Had such evidence existed Maritime New Zealand 
would have considered if the circumstances warranted prosecution under the Health & Safety in 
Employment Act 1992 and/or the Maritime Transport Act 1994.  
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OPINIONS & SAFETY RECOMMENDATIONS  

1. One of the most volatile and dangerous substances stored on many vessels is LPG. Generally, on 
most small vessels, it is used for operating gas stoves. It is well recognised in the marine industry that 
gas leaks pose a considerable danger to persons on board. Great care must be taken to ensure 
connections and gas lines do not leak. Persons working in the vicinity of gas lines must take extreme 
care to ensure that gas lines are not damaged. The importance of pressure testing all gas lines on a 
regular basis, in particular after work has been carried out on or near in the vicinity of gas lines, 
cannot be understated. 

 
2. Liquefied petroleum gas is heavier than air and will settle in lower areas of a vessel, usually the 

bilge. In concentrations of one part per 70 to air it will explode when ignited. For this reason gas 
vapour detection units are highly recommended on vessels that have enclosed spaces and have 
LPG on board. A remote sensor unit can be purchased for $239.00. It is desirable that units on 
vessels with LPG on board automatically shut off any electrically operated gas solenoid valve. Such 
units usually enable a Skipper to turn the LPG solenoid on and off manually. For vessels that are 
unattended for long periods units can be purchased with external alarms. Mariners should be 
aware that gas detector sensors can be adversely affected by humidity and aerosols from 
substances commonly found on vessels such as paints, silicon vapours, sulphur, lead and gases 
such as hydrogen sulphide (a contaminant of LPG), halogen and sulphur dioxide. Immersion in 
water will also irreparably damage detectors. Accordingly it is important they should not be located 
too low in the bilge or where there is danger of water damage.  

 
3. A common factor in gas explosions on vessels is the failure of persons injured to initially appreciate 

the serious nature of their injuries. It is of critical importance that burn injuries be immersed in water 
immediately to prevent damage to deep tissue. 

 
4. Plastic is not suitable material for gas line as it hardens with time and can crack. All such non-

approved gas lines should be replaced with NZ Standards approved gas line. Installation of rigid 
piping should be considered in concealed, poorly accessible areas. 

 
5. Vessel operators should consider craftsman gasfitters for all gas installation work and for the 

periodic checking of gas lines and fittings.     
 
6. It is recommended that this report be forwarded to the Education and Communication Division of 

Maritime NZ for inclusion in the recreational accidents publication to advise mariners of the danger 
LPG can present to a vessel. 

 
7. It is recommended a copy of the report be forwarded to the Marine Industries Association for 

dissemination in the maritime industry.   
 
8. It is recommended that a Safety Bulletin be issued by Maritime New Zealand, drawing the attention 

of mariners to the dangers of LPG and recommending the use of sensors to warn of any leakages. 
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