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GLOSSARY 
TERM DESCRIPTION 

Company: Means the owner of Devprayag, or other organisation such as the 
charterer, or any other person who has assumed the responsibility 
for the operation of the ship. 

ISM code: International Safety Management Code. 

MNZ: Maritime New Zealand. 

SMS: Safety Management System. 

SOLAS: International Convention for the Safety of Life at Sea 1974. 
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SYNOPSIS 
At about 2000 hours on 24 June 2008, a linesman, Mr Sincock, was subject to a fatal injury as a result 
of a mooring rope failure, while the vessel Devprayag was departing Cashin Quay, Port of Lyttelton, 
New Zealand. 
 
The investigation concluded: 
 

 The failed rope was excessively worn and in poor physical condition. 

 Manmade fibre ropes deteriorate in service, and can have serious consequences if they fail in 
operation. 
 

Recommendations included that: 

 The practice of smearing ropes with grease or other contaminants and applying paint to 
mooring ropes ceases immediately. 

 The vessel owner needs to develop a rope maintenance system that ensures routine 
inspection of all mooring ropes, and include (as a minimum): 

 a competent person, with adequate training and experience to assess the condition of 
the ropes 

 comprehensive records of planned inspections of each rope, to include the 
manufacturer’s certificate, date of manufacture, date rope came into service, general 
condition, and exposure to sunlight and/or other contaminates, such as chemicals, 
and any unusual loads the rope has been subject to. 

 This rope maintenance programme is incorporated into the vessel’s SMS. 

 The vessel owner needs to establish objective criteria for rope replacement. 

 All persons handling mooring ropes should be trained and actively reminded to move out of 
the “snap-back zone” when not required to be there. 

 Port state control inspections include the inspection of mooring ropes. 
 
 

 
Figure 1 
Devprayag 
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1. FACTUAL INFORMATION 
DEVPRAYAG 

Ship type: Bulk carrier 

Port of registry: Mumbai 

Flag: Indian 

IMO number: 8321072 

Launched: 5 December 1986 

Builder: Daewoo/Okpo South Korea 

Construction material: Steel 

Length overall (m): 189.0 

Maximum breadth (m): 30.40 

Draught (m): Summer 11.825 

Gross tonnage (t): 28,739 

Deadweight (t): 47,349 

Engine type: B&W 6L60MCE 

Propulsion: Right handed single screw 

Maximum speed: 14.0 knots 

Registered owner: The Shipping Corporation of India Ltd. Mumbai 

Ship operator/manager: The Shipping Corporation of India Ltd. Mumbai 

Deck complement: Master, first mate and second mate 

Nationalities: Indian 

Common language: English 

Classification society: DNV/IRS 

 
 
ACCIDENT DETAILS 

Date of accident: 24 June 2008 

Time of accident: 1958 hours 

Location: Cashin Quay, Port of Lyttelton, New Zealand 

Persons involved: Mooring party (six), linesmen (one) 

Injuries/fatalities: One 
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2. NARRATIVE 

General 
2.1 The information contained in this section has been obtained from interviews with the 

master and crew of the Devprayag, interviews with witnesses, analysis of the failed 
mooring rope, analysis of CCTV footage from the Port of Lyttelton and inspection of the 
ship’s documents. The information was gathered over the period 24 to 26 June 2008. All 
times given are New Zealand Standard Time (NZST) (UTC +12).    

 
 

Background 
2.2 On 24 June 2008, Devprayag, an Indian-registered bulk carrier, was moored, port side to, 

at Cashin Quay, Port of Lyttelton, New Zealand. With cargo loading completed, the vessel 
was due to depart the berth at about 1930 hours. However, due to another shipping 
movement, the vessel’s departure was postponed until 1940 hours.   

 
2.3 At about 1942 hours a Port of Lyttelton pilot boarded the vessel. Once on the bridge the 

pilot discussed the vessel’s passage plan with the master, as per the port’s standard 
passage plan procedure. The master was in agreement with the passage plan, and the 
decision was made to ready the vessel for departure. 

 
2.4 The pilot instructed the port’s tugs to make fast, one at the fore end and one at the aft end 

of Devprayag. 
 
2.5 At about 1949 hours, the forward tug reported that it was all fast to the vessel and in 

readiness for departure. At about 1953 hours, the aft tug reported that it was all fast to the 
vessel and in readiness for departure. 

 
2.6 Once aware that the tugs were all fast, the pilot instructed the master that the vessel was 

ready to single up fore and aft. The master transferred the pilot’s order to the officers in 
charge of the fore and aft mooring stations. The pilot also informed the shore mooring 
ropes supervisors that the vessel was to commence singling up. The supervisors1 
acknowledged this and relayed the information to the linesmen2, instructing them to stand 
by to release the vessel’s mooring ropes. 

 
2.7 The master and the pilot left the wheelhouse and took up a position at the outboard end of 

the port bridge wing. This was to ensure that they had the optimum position to oversee, so 
far as possible, the unmooring operation, and then con the vessel away from the wharf.  
Mr Sincock, a port company linesman, was on the wharf adjacent to the aft port quarter of 
the vessel. He was there, as instructed by the aft shore supervisor, in readiness for letting 
go the aft spring line (see figure 2, showing the approximate position of Mr Sincock in 
relation to the vessel). Mr Sincock was working alone in that position.   

 

                                                      
1  There were two supervisors - one standing by on the wharf at the forward end of the vessel and the other on the wharf at 

the aft end of the vessel. 
2  There were four linesman - two positioned with the forward supervisor and two positioned with the aft supervisor.    
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2.8 The second officer stated that once the command had been given to “single up” he 
ordered the deck cadet to back off3 the spring line on the warping drum end (see figure 3, 
showing the warping drum end and the position of the rope on the drum). When this was 
completed, the second officer went to the port side of the vessel, adjacent to the aft 
mooring area (see figure 2, showing the second officer’s approximate position).  At this 
position, the second officer issued a verbal instruction to Mr Sincock to cast off the slack 
spring line that attached to the shore bollard (see figure 2).   

 
2.9 The second officer stated that Mr Sincock acknowledged this command and removed the 

eye of the slack spring line off the shore mooring bollard. The second officer stated that Mr 
Sincock signalled to him that the rope was clear of the bollard. The second officer then 
proceeded back to the port aft mooring winch. Once back at the winch the second officer 
instructed the deck cadet to drive the port winch. 

 
2.10 At this point, the second officer was controlling the spring line on the warping drum end.  

At or about the time the deck cadet engaged the winch drive, the aft mooring crew heard 
a loud bang and it was immediately apparent that the spring mooring rope attached to the 
main drum had failed (see figure 3, showing main drum). The inboard end of the failed line 
snapped back and hit a crewmember stationed at the aft starboard mooring winch. This 
crewmember was not interviewed to ascertain the extent of injury, if any. According to the 
reports of the second officer, this crewmember was able to get to his feet and continue 
working. The second officer stopped the mooring operation and went to the port side to 
see what had happened. 

 
 

 
Figure 2 
Approximate position of Mr Sincock on the wharf before casting the line off. 
 
 

                                                      
3  Slack the spring line off so that the weight is released from the rope. 
 

Approximate position of 
Mr Sincock 

Approximate position of the 
second officer 

Rail line  

Devprayag 

Spring line - at the 
time of the accident 
there were two spring 
lines attached to the 
bollard. The vessel 
was to be singled up 
to one spring line and 
one stern line. 

Bollard 
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Figure 3 
The port aft mooring winch warping drum end and spring line attached to the drum. 
 
 
2.11 At the same time, the pilot and the master also heard a loud noise.  The pilot asked the 

master “what was that?”, followed with “was that from the ship?”. The pilot then looked 
over the port bridge wing and saw Mr Sincock lying on the wharf, below the port bridge 
wing and near to the bollard where the spring mooring rope had been made fast. 

 
2.12 The pilot assumed that a mooring rope must have parted. He then informed Lyttelton 

Harbour Radio that there had been an accident, and requested that they call an 
ambulance. 

 
2.13 A witness, working on a conveyor belt4, saw Mr Sincock shortly before Mr Sincock was 

struck by the failed mooring rope. The witness stated that he took a general interest in the 
mooring operation of Devprayag and was observing the aft mooring gang letting go the 
vessel. 

 
2.14 The noise of the mooring rope parting focussed his attention, and he saw Mr Sincock 

being flung backwards onto the wharf. The witness stated that Mr Sincock was standing 
on the steel grate next to the mooring bollard prior to being struck by the mooring rope 
(see figure 2). The impact knocked Mr Sincock off his feet and over the steel rail (see figure 
2). Mr Sincock landed on the concrete section of the wharf, adjacent to the mooring 
bollard. The witness left his viewing position and proceeded to Mr Sincock’s position. 

 
2.15 The pilot instructed the master, tugs, and the line supervisors that the vessel would not be 

departing due to a mooring accident. The vessel re-berthed at about 2025 hours.  
 
2.16 Emergency services arrived at some time after 2005 hours, and Mr Sincock was 

pronounced deceased at 2010 hours. 
 

                                                      
4  The conveyer belt runs parallel and adjacent to the wharf where Mr Sincock was stationed at the time of the accident. The 

conveyer belt is approximately 14m high above the wharf giving the witness a clear view of the accident scene. The 
witness stated that the light, although artificial, was adequate and he could see Mr Sincock at the time of the accident. 

 

Spring line 

Warping drum 
end 

Main drum 
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Location 
2.17 Cashin Quay’s construction consists of reinforced concrete, supported by steel pylons 

driven into the seabed. The seaward-facing side of the quay has rubber fenders bolted into 
the concrete. The fenders keep a moored vessel’s shell plating away from the concrete 
quay, preventing damage to the vessel. The quay has designated mooring bollards 
situated along it. The design of the bollards allows a mooring rope to be secured, by 
placing the eye of the rope over the top of the bollard. Once the eye is placed over the 
bollard, the eye of the rope will slip to the base of the bollard and remain in that position 
until the rope is physically lifted back over the bollard (see figure 5, showing the eye of a 
rope on a mooring bollard at Cashin Quay). Both the quay and the bollard were inspected 
by Maritime New Zealand (MNZ) as part of the scene examination and, as a result, neither 
the quay nor the shore mooring bollards are considered causative in this accident. 

 
 

 
Figure 4 
Extract of chart NZ 6321 Lyttelton Harbour. 
 
 

Devprayag was berthed port side 
to between the two indicated 
positions. Wind direction at the time of the 

accident, in effect blowing the vessel 
onto the berth. 
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Figure 5 
Eye of Devprayag’s mooring rope on shore bollard. 
 
 

Mooring operations on departure from Cashin Quay 

Vessel’s mooring arrangements 
 
2.18 The vessel was secured to Cashin Quay, port side to, by four head lines, two forward 

springs, four stern lines, and two after springs. This was a standard mooring arrangement 
for the vessel (see figure 6, depicting a plan view of the mooring arrangements for the 
vessel). 

 
 
 
 
 
 

Cashin Quay 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6 
Mooring arrangements of vessel secured to Cashin Quay (not to scale). 

Bollard 

Eye of rope 

Stern lines Aft springs Forward springs 
Head lines 

Shore mooring 
bollards 
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Aft mooring station at time of the accident 
 
2.19 The vessel has two mooring winches at the stern. Both winches are of the same design 

and arranged so that the ship can moor either port or starboard side to the berth. Figure 7 
shows the ship moored port side to, with several mooring ropes out. In the photograph, 
the starboard winch is used to secure the stern lines, and the port winch is used to secure 
the aft spring lines.   

 
 

 
Figure 7 
Stern mooring arrangements of the after mooring deck. 
 
 
2.20 The second officer, a deck cadet, and four able seamen were manning the aft mooring 

station at the time of the accident. 
 
2.21 The second officer was in overall charge of the station and was also tasked with the 

recovery of the spring lines. It was the second officer’s intention to recover the spring line 
connected to the warping drum end first, leaving the remaining spring line attached to the 
main drum barrel of the port winch.  

 
2.22 The deck cadet was tasked with the operation of the port winch control lever, which was 

situated in the control box next to the main body of the winch (see figure 7). 
 
2.23 The four able seamen were in control of and operating the starboard winch, which was 

securing the stern lines to the shore (see figure 7, for position of starboard winch). 
 

Starboard mooring 
winch 

Stern mooring 
ropes Port mooring winch 

Failed rope was attached to 
this drum.  Rope was leading 
ashore to mooring bollard. 

Warping drum end 
spring line was leading 
ashore from this drum. 

Control panel box 
for port winch. This 
was the position the 
cadet was standing 
at when the rope 
parted. 
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2.24 At about 1953 hours, the master gave the order to the mooring stations forward and aft to 
commence singling up the vessel. The aft mooring station responded accordingly to the 
master’s orders. 

 
2.25 The second officer stated that in preparation for singling up he checked overboard and 

confirmed that the spring line attached to the warping drum was clear of the bollard 
ashore.   

 
2.26 The second officer stated that Mr Sincock confirmed that the rope was clear of the shore 

bollard. Namely, that Mr Sincock had cast the rope off the bollard in readiness for recovery 
by the vessel. 

 
2.27 The second officer then proceeded back to the warping drum end and gave the order to 

the deck cadet to operate the control lever for the winch. At the same time, the second 
officer was handling the rope on the warping drum end. The second officer stated that as 
soon as he started to take the weight of the cast-off spring line there was a sudden bang 
and the rope on the main drum parted. The parted rope flicked back and hit a deck cadet 
who was near the starboard winch. The man fell to the deck. However, shortly after being 
hit he got up with no apparent injuries.  

 
2.28 After the rope parted, the second officer went to the port side of the ship and looked over 

the rail. He saw Mr Sincock lying motionless on the wharf, near the mooring bollard to 
which the spring lines were connected. 

 
2.29 The second officer immediately radioed the bridge and informed the master of the 

accident. The master and the pilot were aware that something had happened as they both 
heard the rope parting while they were standing on the port bridge wing. Emergency 
services were called immediately, and the vessel was secured at Cashin Quay by 
approximately 2025 hours. 

 
 

Port aft mooring winch 
 
2.30 The port aft mooring winch was manufactured by Hatlapa, Uetersener Maschinenfabrik, 

GmbH & Co. (Germany). The model of the aft mooring winches is type DK 280/16-8-4S. 
 
2.31 Information obtained from on board Devprayag indicates the winch has a pulling force of 

16 tonnes. The winch has a single gear with three operating speeds. The speed of the 
winch is controlled by the lever situated adjacent to the main winch housing, as shown in 
figure 7. 
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Figure 8 
This photograph was taken the morning after the accident. It shows the port mooring winch and clutch 
arrangement. 
 
 
2.32 The port winch, and all the other mooring winches on the vessel, is powered by electric 

motors actuated from the main engine room. Once power is supplied the winch is then 
controlled by the lever situated next to the main body of the winch. The winch can operate 
in either direction (see figure 7, showing control panel box).  

 
2.33 The winch is designed so that the main rope drum (see figure 8) can be disengaged from 

the main winch shaft. This allows the warping drum end5 to operate in isolation to the main 
rope drum. This is achieved by the use of a clutch and brake mechanism. In simple terms, 
the brake is applied and the clutch can be either engaged, or disengaged, by the use of a 
simple lever (see figures 8 and 9, showing the clutch arrangement and brake). If the clutch 
is engaged the main rope drum will rotate on operation of the control lever. If the clutch is 
disengaged and the brake applied, the drum will remain static regardless of the operation 
of the control lever. The lever for engaging the clutch has a safety pin to ensure that the 
lever remains in position while the winch is in operation. Photographs taken shortly after 
the accident show that the safety pin was not engaged. 

 
 

                                                      
5  The warping drum is used to heave/tighten a mooring rope. This is achieved by wrapping several turns of rope around it.  

Once the drum starts turning, the rope bites onto it, thus causing the rope to be heaved/tightened. 
 

Lever for engaging/ 
disengaging the winch 
clutch 

Clutch mechanism 
(see figure 7 for 
macro view)  

Warping 
drum end 

Main rope drum 

Brake 

Brake band 
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Figure 9 
The winch in operation, namely the main rope drum is turning, the clutch is engaged and the safety pin 
has locked the clutch lever in place. 
 
 

 
Figure 10 
The clutch in the disengaged position and the safety pin in its designated housing, ensuring that the 
clutch cannot engage when the winch is in operation. 
 
 

Main rope drum 
turning 

Clutch lever in its 
engaged position 

Safety pin in its 
designated housing 
locking the clutch lever 
in position 

Clutch lever in disengaged 
position 

Safety pin securing the 
clutch lever in its 
disengaged position 

Clutch 
disengaged 
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Figure 11 
The clutch mechanism of the port winch on the aft mooring deck. This photograph was taken with the 
clutch lever in its disengaged position and the safety pin in its designated housing. It shows that there 
is minimum clearance between the drive section of the clutch plate and the main rope barrel that 
engages with the clutch plate. 
 
 
2.34 On the morning of 26 June 2008 a MNZ investigator tested the mechanical operation of 

the winch.  The test included the operation of the clutch lever, both in its engaged and 
disengaged position, and whether or not the safety pin would engage in its designated 
housing in both the engaged and disengaged positions.   

 
2.35 The test was conclusive, insomuch that the winch operated correctly, in both the engaged 

and disengaged positions, with the safety pin secure in its designated housing. 
 
 

Stern spring mooring rope 
2.36 The failed mooring rope was sent to R&D Consultancy (2007) Ltd for detailed expert 

examination and tensile testing. The Cordage Institute standard CI 1301-96 V.2 (April 
1999), British Standards BS EN ISO 2307:2005 fibre ropes – determination of certain 
physical and mechanical properties, and Mooring equipment guidelines, 2nd edition OCIMF 
1997 were used as references for the examination and testing of the failed mooring rope. 
A copy of the full report of the examination and tests carried out on the failed mooring rope 
is attached in Appendix 1. 

 
2.37 The following photographs, taken by MNZ, show the overall condition of the mooring rope, 

from the point where it failed to 3m above the fail point, leading towards the end of the 
rope attached to the winch drum. The photographic analysis is in both the longitudinal and 
circular dimension. 

 

Clutch engages with 
the main rope barrel 
by movement in 
direction indicated 

Small amount of 
clearance between 
clutch and main barrel 

Main rope barrel, which 
turns if the clutch plate 
is engaged 

Clutch plate 
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2.38 Figure 12 shows the end of the failed rope attached to the Devprayag, spread out on the 
deck of the vessel. This section of the rope is covered in the report attached in Appendix 
1. 

 
 

 
Figure 12 
The failed rope section, inboard end in relation to the vessel. 
 
 

 
Figure 13 
A linear measuring tape situated at the inboard end of the fail point. 
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Figure 14 
At 1.35 metres through to 1.5m from the fail point, the rope was subject to extreme abrasion. 
 
 

 
Figure 15 
At 1.66m through to 1.84m from the fail point, the rope was subject to extreme abrasion. 
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Figure 16 
At 1.68m through to 1.85m from the fail point, the rope was subject to extreme abrasion. 
 
 

 
Figure 17 
At 1.80m through to 1.94m from the fail point, the rope was subject to extreme abrasion. 
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Figure 18 
At 2.20m through to 2.40m from the fail point, the rope was subject to extreme abrasion. 
 
 
2.39  The following photographs are measurements of the rope diameter. The original 

construction of the rope was such that it was 64mm in diameter. 
 
 

 
Figure 19 
The rope measuring 64mm in diameter. 
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Figure 20 
The rope measuring 58mm. 
 

 
Figure 21 
The rope measuring 50mm, with the measurement taken 1.80m to 1.94m from the fail point. 
 

 
Figure 22 
The condition of the rope at the 50mm measurement point. 

Index mark for 
measurement. Rope 
measured at 58mm. 

Index mark for 
measurement. Rope 
measured at 50mm. 
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Figure 23 
A rope in new condition, which is fit for purpose. 
 
 

Rope certification 
 
2.40 Six certificates for mooring ropes were held on board Devprayag in the lifting appliance 

register.  However, there was no way of confirming which particular mooring rope each 
certificate related to, or which certificate related to the failed mooring rope.  In addition, 
there was no explanation why only six certificates were held on board when the vessel was 
moored with 12 mooring ropes.  The six certificates supplied all had a date of issue of 
March or April 2008.   

 
2.41 The build certificate for the Devprayag was inspected on board the vessel, and a copy 

obtained as evidence. As part of the certification, Bureau Veritas (classification society) 
issued a certificate regarding rope requirements for mooring the vessel.  The details as 
recorded on the certificate were: 

 
 Material Polypropylene 

 Length of coil 200m 

 Weight of coil 406kgs 

 Minimum breaking load: 41,000kgs 

 Diameter 65mm 

 

Inspection requirements: 

 Confirmation diameter of 65.6mm 

 Confirmation of actual breaking load;  51:400kgs 

 Visual inspection. 
 
2.42 The six mooring rope certificates held on board Devprayag were in accordance with the 

vessel’s build certification. 
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Maintenance and inspection of mooring ropes 
2.43 When questioned on the maintenance of the mooring ropes, the chief officer stated that 

the ropes were subject to monthly inspections, and these were recorded in the vessel’s 
ISM planned maintenance system. Requests for copies of the inspection records were 
made verbally to the chief officer, and in writing to the master of the Devprayag. To date, 
no records have been received by MNZ. 

 
2.44 When questioned about on board maintenance, namely whether or not the shipping 

company had issued a directive to the vessel’s crew on the maintenance of ropes by way 
of a fleet circular, the master was not sure. However, a document entitled Fleet circular 
mooring and unmooring, issued on 10 February 1998, was found on inspection of the 
vessel’s ISM files.   

 
2.45 The circular was comprehensive, and outlined the dangers of the use of synthetic mooring 

ropes during mooring operations. There was no indication that the circular had been 
reviewed since its date of issue. The following extract is taken from the circular: 

 
“The possibility of a synthetic mooring rope parting under tension can be considerably 
reduced by adequate care, inspection and maintenance and its proper treatment and 
use in service”.  

 
 (see a copy of the Fleet Circular in Appendix 2.) 
 
 

Port state control inspection 
2.46 A port state control inspection was carried out on Devprayag  on 23 June 2008, and a 

follow up inspection was carried out on 24 June 2008. However, there is no mandatory 
requirement to inspect mooring ropes, and mooring ropes are not routinely inspected by 
MNZ as part of the port state control inspection. Therefore, the condition of the mooring 
ropes was not identified as a concern and no remedial action was carried out. 

 
 

Environmental conditions 
2.47 At the time of the accident, the wind at the berth was 15 to 17 knots from the west south 

west (approximately 261 degrees (T)). The visibility was good with a dark sky. High water 
was at a height of 2.2m at 2044 hours. The swell in the harbour was minimal, causing little 
if any vessel movement while the vessel was berthed. Both the master and the pilot 
corroborated this by stating that the vessel was not ranging on her moorings while along 
side at the berth (see figure 4, showing wind direction on Cashin Quay at the time of the 
accident). Based on the evidence gathered, the weather or sea conditions are not 
considered to have contributed to the accident. 

 
 

Communications 
2.48 Communications between the pilot, master of Devprayag, masters of the tugs, and the 

linesmen were good throughout the operation. There is no evidence to suggest that 
communication was a contributing factor in the accident. 
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Shipping movements in vicinity 
2.49 There were no other shipping movements in the harbour at the time of the accident.  

Therefore, Devprayag was not subject to interaction from other vessels while moored at 
Cashin Quay. 

 
 

Bridge resource management and pilot/master relationship 
2.50 Interactions between the pilot and the master of Devprayag were good. The pilot and 

master had discussed and agreed on the passage plan, in accordance with Port 
Lyttelton’s standard passage plan procedures, prior to commencing un-berthing. The 
master and pilot conversed in English, and all instructions were carried out when 
requested. The pilot/master relationship is not considered to have contributed to the 
accident. 

 
 

Engine orders and rudder movements 
2.51 No engine or rudder movements were made during the operation, and therefore, 

mechanically induced movement from the vessel’s machinery is not considered to have 
contributed to the accident. 

 
 

Tug movements 
2.52 According to the tug masters, both tugs’ towing lines were slack at the time of the 

accident. Therefore, influence from the tugs is not considered to have contributed to the 
accident. 
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3. COMMENT AND ANALYSIS 

Aim 
3.1 The purpose of this analysis is to determine the contributory causes and circumstances of 

the accident, as a basis for making recommendations to prevent similar accidents 
occurring in the future. 

 
 

Similar accidents 
3.2 MNZ is aware of a number of occurrences of mooring ropes parting, causing fatal or 

severe injury.   
 
 Alfa Britannia  18 November 1999 
 Mooring rope parted while berthing. The failed line snapped back and struck the gig-

boat Osprey and injured 4 crew members on the Osprey. 
 
 Dart 8   21 March 2004 

A ro-ro cargo vessel, the chief bosun was injured as a result of a mooring rope failure. 
 
 Probo Bear  10 April 2006 
 The master was aware that one of the forward spring lines was taut during a shift 

forward on the berth, and ordered the engines to go astern. A crewmember was found 
lying on the fore-deck with severe head injuries. The accident was not witnessed, but 
crew heard what sounded like a mooring rope moving through the air. The injured 
crewman died as a result of the injuries. 

 
 Millions Harvest No 2 17 July 2006 
 The vessel Bo Yun 278 was mooring alongside the Millions Harvest No 2 to load 

cargo. A crewmember of the Bo Yun 278 was walking along the deck of the Millions 
Harvest No 2 when an after mooring rope snapped and struck the crewmember. The 
crewmember died a day later as a result of head injuries received from the failed 
mooring rope. 

 
 Dublin Viking  7 August 2007 

A ro-ro passenger vessel whose stern line parted when the winch was operated in the 
wrong direction. A ship’s officer was struck by the line and died in hospital 6 days 
later. 

 
3.3 A common thread in all the above incidents was the lack of adequate systems for 

inspection and maintenance of mooring ropes. The absence of adequate routines for 
inspection and maintenance of the mooring ropes meant that in all the above cases the 
failed mooring ropes had all deteriorated to a level where, had there been adequate 
processes in place, the rope would have been removed from service. 

 
3.4 Devprayag suffered a mooring rope failure in February 2008 in Queensland, Australia, 4 

months prior to the Lyttelton accident. Devprayag broke its moorings while berthed at 
Queensland’s Dalrymple Bay Coal Terminal in cyclonic6 conditions. The vessel sustained 
hull damage as a result of it contacting a mooring dolphin. The vessel was later repaired in 
Brisbane. The Australian Maritime Safety Authority investigated the matter. However, the 
physical condition of the ropes was not considered to be a factor in the aforementioned 
accident.   

                                                      
6  Cyclones can produce extremely powerful winds and torrential rain, they are also able to produce high waves and 

damaging storm surge. 
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Port mooring winch 

Operation of winch 
 
3.5 The practice of the second officer actively engaging with the recovery of the aft mooring 

ropes, while not uncommon, is not considered best practice. The role of the second officer 
is one of supervision, thus allowing him to oversee the mooring operation. Taking an active 
role in the recovery of mooring lines took the officer’s attention away from the overall 
operation. Had the second officer taken a supervisory role over the aft mooring station, it is 
likely he would have been more able to identify any issues with mooring equipment, such 
as the clutch lever pin not being inserted correctly, that could be a risk to safety. 

 
 

Safety pin for clutch lever 
 
3.5 By design, all manually operated ship’s mooring winches are fitted with a safety pin on the 

clutch lever. This is to ensure that the clutch cannot engage during the mechanical 
operation of the winch.    

 
3.6 Figure 24 was taken shortly after the accident. It clearly shows that the safety pin was not 

in its designated position. The second officer and the deck cadet were re-interviewed on 
this matter to establish whether or not the pin had been removed after the event, and to 
verify that the clutch was not engaged at the time the winch was in operation. 

 
3.7 From the accounts of the second officer and deck cadet, it appears most likely that the 

safety pin was not inserted prior to operating the port mooring winch.   
 
3.8 Analysis of Figure 10 shows that the safety pin must be in its designated housing to ensure 

that the clutch does not engage with the main winch drum during the operation of the 
winch. If the clutch does engage, this will cause the main winch drum to jolt on the brake, 
placing a load on the mooring rope attached to the drum barrel.   

 
3.9 MNZ concludes that it is a real possibility that the safety pin not being in its designated 

housing during the operation of the winch may be a causal factor in this accident. The 
safety pin prevents the clutch engaging with the main rope drum during the operation of 
the winch, ensuring that the rope drum remains static. Because the pin was out there are 
two possibilities that may have contributed to the failure of the rope: 

 
 the clutch was partly engaged prior to the operation of the winch; or 

 the clutch had moved into a partly engaged position during the operation of the winch. 
 
3.10 If the rope drum was subject to a turning motion, a load would be applied to the rope. 

Because the rope was fast to the drum and shore bollard, and taut in that position, any 
load applied to the rope may have resulted in its instant failure.  As stated earlier in the 
report the pulling force of the winch was 16 tonnes (paragraph 2.31). The independent 
expert’s analysis of the rope stated that at the point of failure the rope’s breaking load was 
11.7 tonnes7. The MNZ investigator is of the opinion that given the condition of the rope 
there is a real possibility that had one of the above mentioned scenarios occurred the rope 
would have parted because the pulling power of the winch exceeded the strength of the 
rope.   

 
 

                                                      
7  The condition of the rope is also a factor in this accident: refer to paragraph 3.13 onwards. 
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Figure 24 
This photograph was taken shortly after the accident by a MNZ safety inspector. It can be clearly seen 
that the safety pin was hanging from its safety chain, and not secure in its designated housing. 
 
 
3.11 The operation of the winch without the clutch secured in the correct position with the 

safety pin, coupled with witness statements, indicates: 
 

 a lack of awareness or absence of procedures to be followed for the correct operation 
of the winch during mooring/winching operations 

 a lack of training in the correct operation of the winch 

 disregard for following the correct operating procedures for the mooring winch. 
 
3.12 MNZ concludes that the operation of the winch in this case indicates a general disregard 

or unawareness by the crew of Devprayag of the risks involved with the use of winches 
during mooring operations. The conflicting accounts between members of the crew 
manning the aft mooring station indicates that there was no system of checks in place to 
confirm the correct set up and operation of the machinery used in the mooring operation. 

 
 

Port mooring spring line 

Condition of mooring ropes 
 
3.13 Analysis of the photographs shows that the rope in use at the time of the accident was not 

fit for the intended purpose. The condition of the aft spring mooring rope had deteriorated 
to such a degree that its minimum breaking load had reduced to approximately one 
quarter of its original strength.  

 

Safety pin not secured in 
its designated housing 

Designated housing 
for the safety pin to 
secure the lever in 
position 

Clutch lever 
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3.14 It is common practice that a visual inspection of the mooring ropes and equipment is 
carried out by a responsible officer prior to commencing mooring operations. It was not 
evident that such an examination was carried out before Devprayag commenced un-
berthing. The poor condition of the failed rope would have been readily apparent, as most 
of the damage to the rope was inboard of the ship’s rails leading to the winch rope drum 
(see figures 26 and 27, showing a crewmember holding the failed rope - the damage to 
the rope leading to the fail point is evident). 

 
3.15 An examination of the accident scene, the ship and its equipment shortly after the accident 

concluded that other mooring ropes currently in use on the aft mooring deck were in a 
deteriorated condition and likely to be below the standard required to safely moor 
Devprayag (see figures 25, 26 and 27, showing a selection of photographs taken of 
Devprayag’s aft mooring ropes). 

 
3.16 The mooring ropes had been smeared with grease. Smearing ropes in grease is 

recognised as being poor practice. The grease causes the rope’s fibres to break down, 
degrading the rope’s inherent strength. The company fleet circular referred to earlier in this 
report also warns of the danger of chemical contamination (see Appendix 2). 

 
 

 
Figure 25 
A crewmember holding the inboard end of the failed rope. The damage to the rope can be clearly seen. 
 
 

Damage to the rope 
Another rope in use 
showing signs of 
severe abrasion 

Failed inboard end 
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Figure 26 
Inboard end of the failed rope. The damage can be clearly seen. 
 
 

 
Figure 27 
A stern mooring rope running around a roller fairlead. The rope shows severe abrasion. In addition, the 
rope has been smeared in bearing grease. 
 
 

Damage to rope - severe 
abrasion can be clearly seen 

Rope leading aft (stern mooring 
rope) has been smeared in 
bearing grease 
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Figure 28 
Aft mooring rope showing signs of abrasion. 
 
 

Expert analysis of failed mooring rope 
 
3.17 The failed mooring rope was sent for expert analysis, to determine the extent and probable 

cause of deterioration, and to determine its residual strength at the time of the accident.  
 
3.18 The testing concluded that the failed mooring rope suffered severe abrasion damage, 

exacerbated at discrete locations with strand damage by severance of the yarns by 
mechanical means. There was also evidence of severe strand-on-strand abrasion damage.  
Examination of the rope suggested that the yarns were most likely crushed over an acute 
edge under high stress before or during the failure event. There was also evidence of 
melting of yarns by frictional mechanism, which happens most frequently when the rope is 
tensioned as it passes through a panama fairlead. 

 
3.19 The rope failed at a location that had many yarns in multiple strands damaged at some 

time before the accident, reducing the rope to approximately one quarter of its original 
residual strength at the time of the accident. The independent expert concluded that at the 
point of failure the strength of the rope was 11.7 tonne, yet the rope was designed with a 
minimum breaking force of 48.9 tonne. 

 
3.20 The rope was in a generally dirty condition and contaminated with a “red-oxide”, paint 

commonly used as a primer coat or undercoat on ships. Contamination of manmade fibre 
ropes with organic solvents found in all paints can seriously affect the properties of the 
fibres. 

 
3.21 The report concludes that the rope should have been retired from service long before the 

accident occurred. 
 
 

Stern mooring rope leading 
aft through a panama 
fairlead.  Rope showing 
signs of severe abrasion. 
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Rope maintenance 

Safety Management System practices 
 
3.22 The purpose of the ISM code is to provide an international standard for the safe 

management and operation of ships and for pollution prevention. Pursuant to chapter IX of 
SOLAS, the ISM code is mandatory on all SOLAS-registered ships, such as Devprayag. 

 
3.23 The ISM code states, in section 8 (emergency preparedness), that a safety management 

system (SMS) should include procedures to identify equipment that may cause a 
hazardous situation in the event of a sudden operational failure. In light of this accident a 
vessel’s mooring ropes are arguably ship’s equipment that can cause a hazardous 
situation in the event of sudden failure.  

 
3.24 The ISM code states in chapter 10 (maintenance of the ship and equipment) that the 

company should establish procedures to ensure that the ship is maintained in conformity 
with relevant rules and regulations, and with any additional requirements that may be 
established by the company. In meeting these requirements the company should ensure 
that, in accordance with paragraph 10.2 of the ISM code:  

 
 inspections are held at appropriate intervals  

 any non-conformity is reported with its possible cause, if known  

 appropriate corrective action is taken  

 records of these activities are maintained. 
 
3.25 In addition, paragraph 10.3 of the ISM code states that the company should establish 

procedures in their SMS to identify equipment and technical systems, the sudden 
operational failure of which may result in hazardous situations. The SMS should provide for 
specific measures aimed at promoting the reliability of such equipment or systems. These 
measures should include the regular testing of standby arrangements and equipment or 
technical systems that are not in continuous use. The inspections mentioned in 
paragraph10.2 of the ISM code, as well as the measures referred to in paragraph 10.3, 
should be integrated in the ship's operational maintenance routine. 

 
3.26 Chapter 11 of the ISM code states that the company should establish and maintain 

procedures to control all documents and data which are relevant to the safety 
management of the ship.   

 
3.27 Chapter 12 of the ISM code states that the company should review their SMS periodically 

to ensure it is implemented effectively. The fact that the master did not know that the fleet 
circular had been issued or was on board the vessel, and that it had not been reviewed for 
some 10 years, indicates that the SMS on board Devprayag was not being managed in 
accordance with the ISM code. 

 
3.28 MNZ has concluded that at the time of the accident, the SMS system on board 

Devprayag, in respect of the maintenance of mooring ropes, was ineffective and/or not 
understood by those responsible for its implementation. The owners of Devprayag need to 
reflect on the objectives of the code and implement them accordingly. The death of Mr 
Sincock stems from the failure of Devprayag’s SMS, in respect of the maintenance of 
mooring ropes. 
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3.29 Noting the incidents listed at paragraph 3.2, mooring rope failures should be anticipated as 
a likely result of failing to maintain mooring ropes in a satisfactory condition. Given the 
knowledge available to shipping companies from within the shipping industry, the 
incorporation of mooring ropes into the ship’s maintenance routine should be 
commonplace in all ships required to implement a SMS under the ISM code. In order to be 
able to indentify possible problems arising with mooring ropes, it is vital that that the 
history of the ropes is known and traceable on board the ship. A documentary record 
should be included in the SMS as a feature of every mooring rope inspection and 
maintenance routine. 

 
3.30 Despite the ineffectiveness of the maintenance routines for mooring ropes in the SMS, it 

should have been readily apparent to any person holding an STCW-95 qualification that 
the aft port spring mooring rope was not fit for its intended purpose. All watchkeeping 
officers on Devprayag are required to hold STCW-95 qualifications. The fact that the failed 
mooring rope was allowed to be used in such a degraded condition may indicate a 
disregard for the safety of equipment by the officers on board Devprayag.  

 
 

Snap-back zone 
 
3.31 The most serious danger when handling mooring ropes is a line failure or snap-back (the 

sudden release of static energy stored in the stretched line when it breaks).   
 
3.32 When a line is pulled taut it stretches, and energy is stored in the line in proportion to the 

load applied. When the line fails the stored energy is suddenly released, resulting in a 
snap-back, and the ends of the rope will strike anything in their path with tremendous 
force. 

 
3.33 Snap-back is common to all ropes. However, synthetic lines are much more elastic by 

design, thus increasing the danger of snap-back. 
 
3.34 Synthetic lines normally fail suddenly and often without warning. That is why it is imperative 

that line handlers stand well clear of the potential snap-back zone (see Appendix 3, MNZ’s 
safety bulletin on snap-back zones). 

 
3.35 An extract from the Mooring equipment guidelines, second edition 1997, published by the 

Oil Companies International Marine Forum (OCIMF), states the following about snap-backs: 
 

  As a general rule, any point within about a 10 degree cone around the line from any 
point at which the line may break is in danger. A broken line will snap-back beyond the 
point at which it is secured, possibly to a distance almost as far as its own length. If 
the line passes around a fairlead, then its snap-back path may not follow the original 
path of the line. When it breaks behind the fairlead, the end of the line will fly around 
and beyond the fairlead. 

 
3.36 Mr Sincock was standing beside the bollard from which the two spring lines were 

attached, well within the snap-back zone. He had lifted the first spring line off and was 
standing by to lift off the second line when ordered. Had Mr Sincock not been standing in 
the snap-back zone, the fatal injuries he received may have been avoided. However, line 
handlers frequently move in and out of the snap-back zone in order to move the mooring 
ropes. In this situation, the mooring rope appeared to fail almost immediately after the 
slack mooring line was lifted over the shore bollard, so there was little, if any, opportunity 
for Mr Sincock to remove himself from the snap-back zone. Although training in the 
awareness of snap-back zones provides some level of safety, this should not be 
substituted for a sound maintenance and inspection system for mooring ropes on board 
ships.  
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3.37 Given the photographic and expert analysis outlined in this report, MNZ considers that the 
failed mooring rope posed an unnecessary danger to any person in the snap-back zone, 
for the entire period the Devprayag remained berthed at Cashin Quay.   

 
 

Port state control inspection 
3.38 Given the propensity for mooring ropes to inflict serious harm when they fail, and that 

mooring ropes would most likely be equipment within the scope of the ISM code to be 
included in the SMS, MNZ considers that mooring ropes should be included as a routine 
inspection in all port state control inspections. 

 
 

BLU code 
3.39 The International Maritime Organization (IMO)8 has promulgated much information on safe 

use of mooring equipment for vessels and shore terminals. In April 2007 a paper was sent 
to the maritime flag states about a safety study regarding mooring accidents, entitled 
Review of the code for the investigation of marine casualties and incidents - information on 
safety, regarding mooring accidents. 

 
3.40 Information in this paper which was relevant to this accident was the following: 
 

 The Maritime Safety Committee (MSC) of the IMO developed the Code of practice 
for the safe loading and unloading of bulk carriers (BLU code) in 1997.   

 The BLU code primarily covers the safety of ships loading and unloading solid bulk 
cargoes, and reflects current issues, best practices and legislative requirements.   

 
3.41 Part of the requirements of the code, under section 2 (suitability of ships and terminals), 

subsection 2.2, paragraph 2.2.3, states that all propulsion and auxiliary machinery should 
be in good functional order. Deck equipment related to mooring and berthing operations, 
including anchors, cables, mooring ropes, hawsers and winches should be operable and in 
good order and condition.   

 
3.42 The code is not mandatory, and New Zealand has not implemented any of the BLU code 

recommendations within domestic law, nor implemented the BLU code in domestic codes 
of practice such as MNZ’s Port and harbour marine safety code or the Department of 
Labour’s Code of practice for health and safety in port operations. Because mooring 
operations are regularly carried out in all New Zealand ports, MNZ and the Department of 
Labour should review, and, where considered necessary, implement the recommendations 
contained in the BLU code regarding mooring practices. 

 
3.43 In addition to the BLU code, the Mooring equipment guidelines 3rd edition, published by 

OCIMF, contains a large quantity of information regarding mooring operations and 
equipment, and may be used as a valuable reference for all people or organisations 
involved in carrying out shipping operations. 

 

                                                      
8  The International Maritime Organization (IMO) was established in Geneva in 1948. The IMO's main task has been to 

develop and maintain a comprehensive regulatory framework for shipping, and its remit today includes safety, 
environmental concerns, legal matters, technical co-operation, maritime security and the efficiency of shipping. 
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4. CONCLUSIONS 

Safety findings 
4.1 Expert analysis of the failed mooring rope showed that it had deteriorated to less than one 

quarter of its original inherent strength, and should have been retired from service long 
before the accident occurred. 

 
4.2 The officers on board the Devprayag were sufficiently qualified to identify the rope as being 

unsuitable for use as a mooring rope in its deteriorated condition, and should have 
ensured the rope was removed from service. 

 
4.3 The inspection and maintenance routine, if implemented, did not allow for the rope to be 

identified as being unsuitable for use as a mooring rope. 
 
4.4 The absence of records provided for the mooring ropes, and the generally poor condition 

of mooring ropes on board the Devprayag, suggested that the objectives of the ISM code 
were not being met. 

 
4.5 It was not possible to trace the aft spring mooring rope to any certification held on board, 

and there appeared to be no objective means of tracing a particular mooring rope’s 
service history.  

 
4.6 The operation of the mooring winch without the clutch secured with the safety pin 

indicates a general lack of awareness of, adherence to, or absence of, safety operating 
procedures for mooring operations. 

 
4.7 The practice of the second officer engaging in manual rope handling during mooring 

operations reduced the officer’s ability to provide adequate supervision of shipboard 
machinery during the carrying out of mooring operations. 

 
4.8 Snap-back from failed mooring lines poses a real danger to any person involved in the 

handling of mooring ropes, and care must be taken to remain outside the snap-back zone 
when not required to handle ropes. 

 
4.9 The inspection of mooring ropes did not form part of the Port State Control inspections, 

and therefore were not identified as a non-conformity for rectification by the crew of 
Devprayag. 
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5. ACTION TAKEN 
5.1 The Director of Maritime New Zealand has written to the Directorate General of Shipping, 

Walchand Hirachand Marg, advising of the accident and the poor condition of the mooring 
ropes on board the Devprayag, and urged that a flag state inspection is carried out at the 
earliest opportunity. 

 
5.2 On 18 July 2008, MNZ placed the following alert, in accordance with the Tokyo MOU: 
 

Devprayag (IMO 8321072) 
 
Vessel Devprayag (IMO 8321072) was involved in an accident in a New Zealand port, 
in which the failure of a mooring rope resulted in the death of a linesman ashore. While 
the accident is under investigation, Tokyo MOU members are advised of the concern 
Maritime New Zealand has with the condition of the ropes and mooring equipment on 
this vessel. 

 
5.3 MNZ has promulgated advice on inspection of mooring ropes to all maritime safety 

inspectors carrying out port state control inspections. 
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6. RECOMMENDATIONS 
6.1 As a result of the above analysis, it is recommended that: 
 

(a) The owners of the Devprayag reflect on the findings of this report and take action to 
ensure that the SMS includes a rope maintenance programme to ensure mooring 
ropes are routinely inspected and records are maintained of all mooring ropes, and the 
rope maintenance programme is incorporated into the SMS. The rope maintenance 
programme must include clear criteria for the assessment of ropes that clearly 
identifies when ropes must be removed from service. 

 
(b) The owners of the Devprayag  develop procedures for the correct set up and checks 

to be carried out prior to commencing mooring operations, and procedures to be 
followed while operating mooring winches during mooring operations, and incorporate 
these procedures into the SMS. 

 
(c) The practice of smearing mooring ropes with grease or applying paint to mooring 

ropes ceases immediately. 
 

(d) A flag state inspection of Devprayag, focussing on the requirements of the ISM code, 
is undertaken by the Indian administration to ensure that the objectives of the ISM 
code are being met. 

 
(e) The Director of Maritime New Zealand forwards this report to the IMO with a 

recommendation that all administrations be advised to include the inspection of 
mooring ropes as a routine element of all port state control inspections. 

 
(f) All port state control inspections carried out in New Zealand specifically include a 

visual inspection of all mooring ropes in use at the time of inspection. 
 

(g) The Director of Maritime New Zealand re-circulates safety bulletin issue 8, April 2007, 
Mooring lone hazards: bights and snap-backs to all shipping companies, ship’s agents 
and port company’s to reaffirm awareness of the hazards associated with handling of 
mooring ropes during mooring operations. 

(h) MNZ and the Department of Labour review current advice regarding mooring 
equipment and operations to ensure that it reflects the recommended practices 
contained in the BLU code and Mooring equipment guidelines 3rd edition, 2008, 
published by the Oil Companies International Marine Forum (OCIMF). 
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APPENDIX 1 – INVESTIGATION OF FAILED ROPE BY R&D 
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1 TERMS AND ABBREVIATIONS 

 

Maritime NZ    Maritime New Zealand, Wellington 

 

Rope Rope is made up from 4 pairs of strands (for the 8 

strand plaited rope in question) 

 

Strand Strand is made up from a number of rope yarns 

twisted around a loosely twisted assembly of inner 

tapes.  Sometimes there is one core yarn and/or 

coloured tracer yarns. 

 

Polypropylene An extruded polyolefin material used to produce rope 

yarns and tapes. 

 

Tensile Test Method of determining the response to the application 

of a tensile stress. 

 

Breaking Load (BL) Maximum applied force recorded during a tensile test. 

 

Breaking Strain The extension of the material under test, at breaking 

load expressed as a percentage of the original length. 

 

Abrasion In ropes, this can be external abrasion to the rope yarn 

surfaces, or internal abrasion resulting from relative 

movement of the rope strands and yarns. 

 

Dry Minimum Rope Strength Depending on the type of fibre used, some ropes may 

have a reduced performance when wet.  All rope 

assessments are carried out when dry. 

 

Realisation Method by which an estimate of rope strength can be 

made from knowledge of the strength of its individual 

components. 

 

kilo Newton (kN) Unit of force.  10 kN equals 1.02 tonnes force. 
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2 EXECUTIVE SUMMARY 

As a result of a fatal mooring rope accident MNZ requested that a detailed scientific 

analysis be conducted on the failed rope. 

 

MNZ supplied copies of the vessel's rope test certificates.  The vessel's master could not 

verify which certificate belonged to the failed rope.  However, all the supplied mooring rope 

certificates stated that the on board ropes were manufactured by Garware -Wall Ropes 

Limited Pune India.  Moreover, other small rope test certificates stated that the 

manufacture to be Garware -Wall Ropes Limited. 

 

The mooring rope certificates state that the design of the ropes was 64 mm 8 strand 

PPPARA and were supplied in a coil of 220 metres with a breaking load of 48980 Kgf.  The 

design of the failed rope was 64 mm 8 strand PPPARA.   

 

Given the physical and documentary evidence supplied by the vessel, it is confidently 

believed that the failed rope was manufactured by Garware -Wall Ropes Limited, Pune, 

India 

 

The Cordage Institute standard CI 1301 -96 V.2 (April 1999) states for an 8 strand fibre 

rope that this rope should have a minimum breaking strength of 36552 Kgf.  Its working 

load limits should be between 3044 and 7304 Kgf 

 

Two segments from the rope, one containing an eye and the other cut from the remainder 

of the rope (referred to as the “non-eye’ end) were retained for detailed examination and 

failure strength testing by the realisation technique.  Each section contained its respective 

half of the fail zone 

 

A further (approx 12 meter) section of rope, 6 meters remote from the fail zone was 

retained for visual examination and testing to destruction on a full size rope tensile testing 

test bed. 

 

The predominant feature when carrying out a visual examination the rope was that it 

had been severely abraded over the whole of the rope.  This was judged to vary 

between mild more remote from the failure, through severe, to extreme, close to the 

failure.   

 

The rope was also in a dirty condition in many places, contaminated with oil and 

grease, and in some locations had been contaminated with what appeared to be red-

oxide paint.  There were also locations where some of the outer tapes of the strands 

were cut by mechanical means and some had been melted by heat.  This was judged 

coincident with where the rope had passed through a “Panama” fairlead. 
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It was difficult to judge the age of the rope, but it could have been more than 1 to 2 years 

old.  This is supported by the fact that the rope had general external abrasion from 

handling and exhibited severe to extreme internal strand–on–strand abrasion. 

 

The rope failed at a zone where all of the external yarns were severely abraded and where 

many of the yarns were severed prior to failure.  At the failure site, the rope was estimated 

to have had a residual strength of 24% or less of its specified Minimum Dry Breaking 

Strength 

 

The table below shows the estimated strength and % residual strength of the rope from 

three positions.  Two positions are close to and at the fail zone and the third position was 

remote from the fail zone by approximately 12 metres and obtained by actual tensile testing 

to destruction of the whole section of the rope 

 

Summary of estimated and actual dry rope strength and % residual strength 

 

Minimum Dry Rope Breaking Load  B/Load  Residual Strength 

Garware-Wall Rope Data Sheet 

Garfil 8 Strand Ropes 

Polypropylene Split Film / Parapro Tape 

48.9 Tonne f (480 kN)    Tonne f   % 

 

At fail zone     11.7    23.9 

(Based on yarn observations 

Immediately adjacent to fail zone  28.8    58.8 

(Non-eye end) 

Remote from fail zone    32.6    66.6 

(Actual rope tensile test) 

TABLE 1 

 

Observations of the rope in the area of the fail zone were that it was very dirty and had 

deposits of grease and paint on it.  Additionally, the rope circumference was generally 

severely abraded both on the eye section and on the non-eye section.  The damage to the 

rope was extreme moderating to severe after approximately two meters on either side of 

the fail point.  Detailed examination at the fail point indicated agglomerations of thick dark 

grease on many of the ends of the broken yarns.  We cannot definitely account for this, but 

we were told that the fail point was very close to a winch and it must be suspected that the 

rope could have interfered with the winch machinery or that the winch may have had an 

influence on the failure.  Many of the yarns in the individual strands had failed almost at the 

same length in a very localised area and it must be suspected that an outside influence 

could have played a part in the severance of the yarns.   
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The strength at the fail zone in the table 1 is based on an estimate of the number of yarns 

in the strands that could have been severed prior to failure or by mechanical means during 

failure.  However, we cannot comment further as we have not been involved with the actual 

incident investigation as of the time of writing. 

 

The eye end of the rope was moderately to severely abraded with much evidence of strand 

on strand abrasion and yarn to yarn abrasion.  There was no protective sleeve present on 

the eye.  It was judged, in comparison to other parts of the rope to be in a moderately to 

severely worn condition but only exhibited 1 broken yarn in one of the strands, as 

compared to many nearer to the failure site. 

 

In the writer’s opinion and referring to the “Mooring Equipment Guidelines,” 2nd 

Edition OCIMF 1997, the rope should have been retired for scrapping well before this 

tragic incident took place. 

 

A 12 meter section of rope remote from the failure site was sent for full scale tensile testing 

by Cookes of New Plymouth.  This is the only full size test bed in New Zealand capable of 

testing ropes of this size.  As denoted in the previous table the rope failed at 32.6 tonnes 

force which represents 66.6% of its Minimum Dry Rope Breaking Load. The rope at this 

location was in much cleaner condition, but all of the external yarns around the 

circumference of the rope were severely abraded.  

 

It is obvious to us that the mooring ropes on this were not maintained in a condition fit for 

purpose, nor had they been inspected in accordance with maritime industry guidelines.  

Had this been done, then this rope would have been replaced and the incident may not 

have happened.  The writer is not aware of any mandatory inspection procedure for vessel 

mooring ropes prior to deployment.  

 

A point of note is that this rope is not specified as a mooring rope on the Garware–Wall 

website and is noted as a general purpose rope being of significantly lower strength than a 

specifically designed mooring rope of the same diameter, such as the Garfil Maxiflex which 

is rated up to 82 Tonnes Force 

 

Recommendations 

 

The Cordage Institute 8 strand fibre rope standard CI 1301 -96 V.2 (April 1999) states that 

the Design Factor (DF), which is the ratio between the MBS and WL, must be considered 

when applications that risk life, personnel and property as involved.  The industry 

guidelines indicate that the more severe the application, the higher the DF should be.  The 

DF is generally in the range of 5:1 to 12:1 and a high DF should be considered where 



 

Maritime New Zealand Investigation Report  45 
 

injury, death or loss of property may be involved if the rope fails.  There are many other 

relevant considerations and review of the document is strongly recommended. 

 

Based on a 12:1 DF the rope in question should not have been used in a situation where 

the maximum applied load could have exceeded 48.9 divided by 12 tonnes force, i.e. 4 

tonnes force. 
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3 INTRODUCTION 

3.1 Background 

As a result of a fatal mooring rope accident MNZ requested that a detailed scientific 

analysis be conducted on the failed rope. 

 

MNZ supplied copies of the vessel's rope test certificates.  The vessel's master could not 

verify which certificate belonged to the failed rope.  However, all the supplied mooring rope 

certificates stated that the on board ropes were manufactured by Garware -Wall Ropes 

Limited Pune India.  Moreover, other small rope test certificates stated that the 

manufacture to be Garware -Wall Ropes Limited. 

 

The mooring rope certificates state that the design of the ropes was 64 mm 8 strand 

PPPARA and were supplied in a coil of 220 metres with a breaking load of 48980 Kgf.  The 

design of the failed rope was 64 mm 8 strand PPPARA.  Given the physical and 

documentary evidence supplied by the vessel, it is confidently believed that the failed rope 

was manufactured by Garware -Wall Ropes Limited Pune India 

 

4 DETAILED REPORT 

4.1 Initial preview of the rope at Lyttelton 

Photograph 1 is a general view of part of the rope as seized from the ship at Lyttelton.  The 

failure is out of the picture at the bottom left on the length with the eye on.  Note the dirty 

condition of the eye end of the rope.  Some of the colouration was paint. 

 

Photograph 1 

 
Photographs 2 and 3 show each of the failed ends. 
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Photograph 2 

 
 

Photograph 3 

 
Photograph 4 shows a damaged area of the rope where many of the yarns of the strands 

have been severed.  This was located 2000 mm away from the main failure and may have 

been a partial failure that happened concurrently with the main failure; however, the dirty 

condition of the rope suggests that it was already seriously damaged at this point.  This 

area of the rope is discussed further in the body of this report. 
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Photograph 4 

 
 

4.2 Rope construction 

The rope was constructed as follows and is confidently believed to be from the stated 

manufacturer: 

 

Manufacturer Garware-Wall Ropes Ltd, Pune, India 

 

Type 8-strand plaited, Polypropylene 

Parapro/Monofilament 64 mm diameter. 

 

Stated Linear Density    1.85 Kg/m 

 

Minimum Breaking Force   48.9 tonnes force 

 

Strand construction  

Outer yarns  18 twisted yarns of polypropylene from fibrillated tape.  These were 

hawser laid around the inner yarns. 

Inner yarns  26 twisted yarns (inclusive) of polypropylene from fibrillated tape 

twisted around 3 black cores and 1 coloured central core.  The inner non-coloured yarns 

appeared identical to the outer yarns. 
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Strand identification 

Three strands were all of the same colour yarn (white). 

Two strands had 3 black and 1 yellow inner yarn central core yarns. 

Two strands had 3 black and 1 blue/black inner yarn central core yarns. 

One strand had a blue tracer yarn as one of the outer yarns. 

 
4.3 Visual examination of the rope in the laboratory 

Visual examination of the rope was carried out in accordance with the guidelines set out in 

OCIMF, ACI and CMI guidelines at our laboratory in Sheffield Crescent, Christchurch. 

Photograph 5 

 
 

 

Photograph 5 shows both ends of the failure and it can be seen that the rope is generally 

abraded and in a dirty condition.  Agglomerations of grease were evident on some of the 

failed yarn ends.  The abrasion damage to the yarns have been quantified by applying the 

terms “mild, medium, severe, and extreme”  Extreme has been applied when there are 

severed yarns in evidence at the location.   

 

4.3.1 Non-eye end 
 
The following photographs form a library of the rope condition starting at the non-eye end. 

Photograph 6 shows a location 1900 mm away from the failure and the extreme abrasion 

and severed yarns can be seen.  Photograph 7 shows an area approximately 2200 mm 

away and illustrates more of the same damage.  This area was used to calculate the rope’s 

Eye end 

Non-eye end
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residual strength at this point using the principles of the realisation method, covered in 

Section 4 of this document. 

 

Photograph 6 

 
 

Photograph 7 

 
Photographs 8 and 9 move 3000 mm away from the failure, and show continued severe to 

extreme abrasion around the full circumference of the rope 
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Photograph 8 

 
 

Photograph 9 

 
 

Photograph 10 then moves 8000 mm from the failure to illustrate the continued severe to 

extreme abrasion highlighted in photograph 11.  The abrasion continued to encircle the full 

circumference of the rope. 
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Photograph 10 

 
 

Photograph 11 

 
To illustrate the generally very poor condition of this rope our photographs continue to 13 

metres from the failure and a close up of the rope is illustrated in photograph 12. 
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Photograph 12 

 
Our examination of the rope continued with looking at the internal damage of the rope 

strands at various places within the non-eye end section.  Photograph 13 illustrates some 

strand abrasion and contamination with red oxide paint (around the operators’ thumb).  

There were many other instances of paint contamination on the rope. 

 

Photograph 13 
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Photograph 14 illustrates more severe strand-on-strand abrasion.  This is caused by the 

relative movement of touching strands and can cause yarns to become severed.  The 

degree of strand-on-strand abrasion and its extent in the structure of the rope can give an 

indication as to the age of the rope, and it is judged in this case to be indicative that the 

rope has been in service for at least 1 or 2 years. 

 

Photograph 14 

 
 

Photograph 15 

 
Photograph 15 is yet another example of extreme external abrasion where three yarns 

have been severed. 
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4.3.2 Eye end 

 

The following photographs form a library of the rope condition starting at the eye end. 

 

Photograph 16 shows the ‘eye-end’ of the failure section, this section showing generally 

dirty condition and general external abrasion. 

 

The following photographs form a library of the rope condition starting at the eye end. 

 

Photograph 16 shows the ‘eye-end’ of the failure section, this section showing generally 

dirty condition and general external abrasion. 

 

Photograph 16 
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Photograph 17 

 
Photograph 17 illustrates the very dirty and greasy condition of the rope 1000 mm away 

from the eye end failure.  Ropes should not be allowed to be exposed to grease or oil as 

this can have a severe detrimental effect on their mechanical strength. 

Photograph 18 shows the extreme abrasion of the rope approximately 3000 mm away from 

the failure again illustrating extreme abrasion.  Photograph 19 shows a section of the rope 

close to the eye splice which has also suffered severe abrasion. 

 

Photograph 18 
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Photograph 19 

 
 

Finally, it was noted that there was no protective sleeve in evidence on the eye loop of the 

rope.  This would expose the eye loop to severe abrasion damage.  

 

A three meter section of the non-end of the failed rope was laid out and the strands 

numbered for reference.  This is shown in photographs 20 to 24.  Each of the strand ends 

were examined for evidence that the yarns may have failed in a much localised area, thus 

adding credence to the fact that the yarns may have been cut before or during the actual 

failure.  As has been mentioned previously many of the yarn ends were thickly covered in 

grease. 
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Photograph 20 

 
 

Photograph 21 
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Photograph 22 

 
 

Photograph 23 

 
The examination revealed that the strands could have had several broken yarns prior to or 

during failure.  Many of the yarns were exactly the same length at the failure point.  This is 

not the usual method of failure as there is generally a much more random distribution of 

lengths apparent, similar to strand 8 shown in photograph 23.  Compare this to strand 5 

shown in photograph 22 or strand 1 shown in photograph 21.   
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Table 2 shows this: 

Strand 
Possible 

broken yarns 

1 41 

2 30 

3 30 

4 38 

5 40 

6 8 

7 10 

8 12 

 

TABLE 2 

It is appreciated that this is a very serious failure scenario but it is very prudent to discuss 

this.  If this was the failure scenario, then the failure could have taken place at 11.7 tonnes 

force, which represents 24% of the rope strength. 

 

We are not aware of the detail of the failure and can only report on our measurements and 

observations carried out in our laboratory. 

 

The section of rope in photograph 24 was situated 2000 mm from the fail zone and shows 

many broken yarn in several strands.  This was a location identified in table 1 and is also 

illustrated in the calculation spreadsheet 

 

Photograph 24 
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Some of the yarn tapes from strand 5 were examined under a bench binocular microscope 

and photographs 25 and 26 illustrate the condition of the tapes within the yarn indicating 

that the tapes (and yarns) had been cut prior to rope failure.  Note also the dirty and greasy 

condition. 

 

Photograph 25 

 
 

Photograph 26 

 
There were also many other yarns that were exhibiting crushed tapes and these are 

illustrated in photographs 27 and 28.  It can be clearly seen that the tapes have been 

crushed by a high force before failure and could be the result of the rope being passed 

around a fairlead or a relatively sharp edge; however, the effect would be to seriously 

weaken the rope at this location. 

 

Appearance of cut ends at failure end 
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Photograph 27 

 
Photograph 28 

 
 

Photograph 29 illustrates an overload failure from the rope that was tested to destruction at 

Messrs. Cookes in New Plymouth.  Of note is that the tapes in the yarn have all failed at 

different lengths and have been stretched and thinned as the individual tapes yielded.  In a 

straight overload failure, this is the normal mode of failure.  As a comparison to 

photographs 25 and 26, photograph 30 illustrates manually cut tapes from the tested 

section of the rope and clearly identifies that the tapes in photographs 25 and 26 had been 

cut prior to rope failure. 
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Photograph 29 

 
 

Photograph 30 

 
 

4.4 Summary of examination  

 The rope in the fail zone exhibited extensive abrasion in the severe to extreme 

category. 

 

 Moderate to severe abrasion was evident for most of the rope from the eye end 

spliced loop to the end of the examined section, a length of approximately 16 meters. 

 

 This section of the rope was in a very dirty condition, heavily contaminated by grease 

and paint in places. 
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 Many of the severed yarns at the fail zone were covered in agglomerations of grease. 

 

 Many of the severed yarns were of almost equal length suggesting that they may 

have been severed prior to failure or by mechanical means during failure.  Table 2 on 

page 19 lists the possible number of severed yarns prior to failure. 

 

 Many other tapes within the yarns showed visible evidence that they had been cut 

prior to failure 

 

 The rope showed evidence of internal strand on strand abrasion of varying degrees. 

 

 Farther away from the 16 meter length examined, the rope still exhibited moderate to 

severe abrasion around most of its circumference. 

 

 In general, the rope was in shockingly poor condition for the task it was expected to 

perform, which can be classified as a safety critical function. 

 



 

Maritime New Zealand Investigation Report  65 
 

5 TENSILE TESTING 

5.1 Testing to destruction of section of rope 

A section of rope remote to the failure was sent for testing to Messrs. Cookes Ltd, New 

Plymouth.  Cookes is the only place in New Zealand that has the capability to test a rope of 

this size.  All of the test documentation is presented in the appendices of this report and is 

largely self explanatory.  The rope when tested in accordance with AS 4142 failed at 

32.617 Tonnes force.  This represented 66% of its certificated breaking load indicating that 

the rope was already depleted in strength, and most probably due to external abrasion. 

 

5.2 Tensile results and dry rope residual strength by realisation 

Two strands of the rope from the failed rope (eye end) were selected for tensile testing of 

individual yarns for results that could be processed to obtain the residual rope strength as a 

percentage of its original strength.  This was carried out by an accredited laboratory and in 

accordance with the requirements Annex B of BS EN ISO 2307:2005 “Fibre ropes - 

determination of certain physical and mechanical properties”, which has superseded BS 

EN 919:1995 of a similar name.  Annex B states that, for an 8-strand rope, eight yarns of 

twist S and Z shall be tested (a total of 16 yarns), however in consideration of the extent of 

the mechanical damage to the rope in the fail zone (and other locations), it was considered 

prudent to test all 44 yarns of each strand chosen. 

 

The strands subjected to laboratory testing are shown in photographs 31 and 32 

 

Photograph 31 
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Photograph 32 

 
The mean of the results was then used to calculate the breaking force according to 

Fc = Fy x n x fr   where: 

 

Fy  is the mean force of the yarns 

fr is the realisation factor of the rope (in this case it is 0.787) 

n is the number of yarns 

 

Table 3 shows the braking force of the strands with the yellow tracer core and table 4 

shows that of the blue tracer.  The outer 18 yarns have been segregated from the inner 

yarns as there was so much damage to the outer yarns in general.  This leaves a 

predicament when trying to calculate the residual strength by realisation as it has not been 

possible to identify which yarns may have been already broken in the period before the 

failure.  Table 5 shows the calculated residual strength based on the results of the strand 

with the yellow tracer core as this strand was slightly the weaker of the two tested. 

 

If, however, one makes a calculation of the strength based on the estimate of the number 

of yarns broken before the failure as noted in Table 2 on page 19, then the picture changes 

considerably. 
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Yellow Core    
Strand 
no.(inner) 

Ultimate 
tensile 
load (N) 

Strand 
no.(outer) 

Ultimate 
tensile 
load (N) 

1 1567 1 727 
2 1009 2 375 
3 1489 3 360 
4 1413 4 520 
5 1643 5 456 
6 1215 6 488 
7 1372 7 668 
8 1465 8 713 
9 1678 9 643 

10 1803 10 571 
11 1726 11 5 
12 1643 12 7 
13 1604 13 677 
14 1790 14 1 
15 1655 15 542 
16 1715 16 889 
17 632 17 481 
18 1759 18 391 
19 583   
20 623   
21 1586   
22 639   

Black       23 1785   
Black       24 1842   
Black       25 1464   
Yellow     26 2027   
    
Average (N) 1451 Average (N) 473 
Average(Kg) 148 Average(Kg) 48 
Average of 
all yarns (N) 1051  
Average of 
all yarns 
(Kg) 107  

 
TABLE 3 Test results from strand with yellow tracer core  
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Blue Core    
Strand 
no.(inner) 

Ultimate 
tensile 
load (N) 

Strand 
no.(inner) 

Ultimate 
tensile 
load (N) 

1 1621 1 434 
2 1510 2 586 
3 1506 3 587 
4 828 4 783 
5 1665 5 421 
6 1603 6 1 
7 1688 7 653 
8 1140 8 774 
9 1471 9 181 

10 1656 10 898 
11 1843 11 499 
12 913 12 324 
13 1677 13 282 
14 823 14 686 
15 1146 15 534 
16 1504 16 817 
17 1804   
18 1685   
19 1608   
20 1666   
21 652   
22 1380   

Black   24 1746   
Black   25 1772   
Black   26 1505   
Blue 2685   
Average (N) 1504 Average (N) 529 
Average(Kg) 153 Average(Kg) 54 

 
TABLE 4 Test results from strand with blue tracer core 

 

 
 
 

Outer structure     
outer yarn 8 15 473 56.8 
Inner structure     
inner yarn 8 22 1391 244.8 
black yarn 8 3 1697 40.7 
yellow core 8 1 2027 16.2 
Aggregate yarn break load    358.5 
Realisation factor fr    0.787 
Dry rope calculated break load (kN)   282.2 
Dry rope calculated break load (kg)   28776.7 
New rope breaking load (Kg)    48980.0 
Residual strength %    58.8 

 
TABLE 5 Residual strength calculation immediately adjacent to the fail zone. 

 

3 of the 18 yarns were broken 
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Average 

BL 
Sum Bl 

(kN) 
     
Strand 1 1 3 1051 3.2 
Strand 2 1 14 1051 14.7 
Strand 3 1 14 1051 14.7 
Strand 4 1 6 1051 6.3 
Strand 5 1 4 1051 4.2 
Strand 6 1 36 1051 37.8 
Strand 7 1 30 1051 31.5 
Strand 8 1 32 1051 33.6 
Aggregate yarn break load    146.1 
Realisation factor fr    0.787 
Dry rope calculated break load (kN)   115.0 
Dry rope calculated break load (kg)   11725.9 
New rope breaking load (Kg)    48980.0 
Residual strength %    23.9 

 
TABLE 6 Residual strength calculation based on observations of broken yarns prior 

to failure.  
 

We are confident that the rope had approximately 24% of its residual strength left at the 

time of the incident (based on observations of failure of yarns) only.  As it was not possible 

to identify whether inner or outer yarns had failed in the above table an average value was 

taken for the breaking load.  This was taken from the strand with the yellow core and 

presented in Table 3 

Average value from Table 3 
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6 CONCLUSIONS 

1) The primary factors leading to the failure of the rope was abrasion damage 

exacerbated at discrete locations with strand damage by severance of the yarns by 

mechanical means.  There was also evidence of severe strand-on-strand abrasion. 

 

2) The rope failed at a location that was judged to have had many of the yarns in 

multiple strands damaged by severance at some time before the incident.  We are 

confident that the rope had approximately 24% of its residual strength left at the time 

of the incident, based on observations of failure of yarns. 

 

3) The full scale tensile testing of the rope from a section 12 metres away from the 

failure resulted in a breaking strain of 32617 Kgf.  This represented 66% of its 

certificated breaking load indicating that the rope was already depleted in strength, 

and most probably due to external abrasion.  This also correlated closely (within 12%) 

of the breaking strain of 28776 Kgf calculated by realisation in Table 5.  In turn, this 

reinforces conclusion 2, in which it was postulated that many yarns had been severed 

before the incident. 

 

4) Close examination of the rope fracture ends suggests that the yarns were crushed 

over an acute edge, and under high stress immediately before or during the failure 

process. 

 

5) There was also evidence of melting of the yarns by frictional mechanism which 

happens most frequently when the rope is tensioned as it passes through a “Panama” 

fairlead. 

 

6) The rope was in a general dirty condition and had been contaminated with a ‘red-

oxide’ type paint commonly used as a primer coat or undercoat on ships during 

maintenance painting.  Contamination of man-made fibre ropes with organic solvents 

found in all paints can seriously affect the properties of the fibres. 

 

7) The rope had not been inspected in accordance with industry guidelines.  Had this 

been so, then the rope would have been retired from service long before the incident 

took place. 

 

8) We cannot comment on the mechanical issues concerning the winches or the 

haulage equipment as we have not been party to that information 
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8 APPENDICES 

Appendix 1 – Testing Equipment 

The equipment used to test the individual strands was an “Avery type 7106 DCG”  

Calibrated 23/9/07, test certificate NZ.AC/226-K-6.  Equipped with ‘Bollard’ grips for testing. 

Test crosshead speed was 225 mm/min.  The equipment was fitted with a load cell and 

digital indicator ACS type AC9600 

 

Appendix 2 (attached) 

Cordage Institute publication CI 1301-96 “Polypropylene Fibre Rope” 

 

Appendix 3 (attached) 

Cordage Institute International Guideline CI 1401-06 • Safer Use of Fibre Rope • May 2006 

 

Appendix 4 (attached) 

Extract from “Mooring Equipment Guidelines,” 2nd Edition OCIMF 1997 

 

Appendix 5 (attached) 

Suite of documents from Messrs. Cookes of New Plymouth concerning the testing of the 

full rope 
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APPENDIX 2 – FLEET CIRCULAR MOORING OPERATIONS 
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APPENDIX 3 – MNZ SAFETY BULLETIN ON SNAP-BACK 
ZONES 
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APPENDIX 4 – CERTIFICATE OF INSPECTION FROM 
BUREAU VERITAS FOR DEVPRAYAG’S MOORING ROPES 
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APPENDIX 5 – LETTER TO DIRECTORATE GENERAL OF 
SHIPPING AT WALCHAND HIRACHAND MARG 
 
 
 


