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3 Executive Summary 
At 1616 hours on Monday 12 February 2017, a 3.75 kilogram section of corroded pipe and a steel 
rod fell 8 meters, missing an operator by 1.5 meters. Analysis indicates that if the objects had 
struck the operator this would most likely have caused a fatality. 

As per Upstream Production Solutions Pty Ltd (Upstream PS) incident investigation procedures, 
a 5 Whys investigation and causal tree has been completed. 

The causal root path has been identified as being based on the neglect of inspection and 
corrosion management of redundant elevated equipment instigated by  

This was further compounded by a perception within the Northern Endeavour (NE) team of the 
need to expedite resumption of normal production and hence not following required management 
system and Temporary Operating Procedure (TOP) processes.  

Key recommendations from the investigation are: 

 NE Senior Management to deliver and reemphasise the message that safety/integrity has 
priority over production, and that if there are any safety or integrity concerns then any activity 
should be stopped and further reviewed. This commitment needs to be to be visibly 
demonstrated. 

 Carry out a systematic detailed review of all elevated high potential energy locations for 
corroded items of equipment. 

 An engineering structural inspection should be carried out to assess the damage if any 
sustained during the water hammer incident. 

 Redundant equipment to be reviewed and made safe with PM procedures put in place to 
ensure safety is maintained. 

 A review of the facility inspection plans within Maximo to ensure elevated facilities are not 
excluded from an appropriate level of inspection.  

 Prepare and rollout workpack preparation process to ensure TOPs and Implementation work 
instructions are included. Ensure workflow mandates communication between onshore 
engineers and offshore management. 

 Develop a Quality Assurance/Quality Control (QA/QC) process to ensure fabricated items 
are inspected and approved at point of fabrication.  

 Review open myOSH actions and update where necessary to ensure: 

 Actions are modified where necessary to SMART actions 
 Appropriate allocation of action to correct actionee and person accountable  

 Update myOSH workflow to ensure approval is required from the accountable person 
prior to an action being closed out or action date being extended.  

4 Investigation Methodology 
The methodology followed the requirements of the Upstream PS Incident Investigation procedure 
[00/HSEQ/GEN/PC03]. 

 The high potential/near miss dropped object incident occurred at 1616 hours Monday 
12 February 2017. 

 An immediate action was taken to make the area safe, collect evidence and restrict 
access. 

 A site investigation was instigated by the NE Medic-HSEQ and the NE Production 
Engineer. 

 Photographs and witness statements were taken and the incident entered into myOSH 
am Tuesday 13 February 2017. 
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 Upon receipt of the myOSH report, the incident was upgraded to a Dangerous 
Occurrence Which Could Have Caused Death or Serious Injury and verbally reported to 
National Offshore Petroleum Safety and Environmental Management Authority 
(NOPSEMA) at 1509 Tuesday 13 February 2017. 

 A site based 5 Whys Investigation was instigated and documented Tuesday 
(Appendix A1.). The 5 Whys were investigated by the NE Medic-HSEQ and the NE 
Production Engineer, both are experienced practitioners of 5 Whys investigations. 

 The NE Operations Manager was mobilised from Perth to head up the investigation. 
 The NOPSEMA 3-Day Report was lodged with NOPSEMA pm Wednesday 

14 February 2017.  
 Upon arrival at the NE Floating Production, Storage and Offtake (FPSO) Wednesday pm, 

the NE Operations Manager, NE Medic-HSEQ and Production Engineer revisited the site 
and interviewed the key witness. 

 Upon viewing the elevated platform, three other similar condition valves were located and 
made safe by removing two further valve shrouds and indicators. 

 On Thursday 15 February 2017, a formal investigation was carried out by the NE 
Operations Manager, Senior Instrument Control Engineer, NE Medic-HSEQ and NE 
Production Engineer. 

 An incident flow chart was developed and analysed, with high level recommendations. 
 The output of the analyses was content/sense tested with the NE onshore management 

team. 
 The 5 Whys analysis was updated with some of the insights gathered from the root 

analyses. 
 The data was further analysed and this investigation report produced by the NE 

Operations Manager during the week following the incident. 

5 Sequence of Incident Events 
(1) Corroded valve handle dropped object from mezzanine to process deck 07 October 2016.  
(2) This was categorised as a “minor” incident as the dropped height/weight calculated was 

rated as minor. An action arising from this incident review (identify other potential 
dropped objects in the area) was closed on 14 February 2017. 

(3) Extensive corrosion on redundant Waste Heat Recovery Unit (WHRU) bypass valves on 
mezzanine deck adjacent to the FRC. 

(4) Heat medium pipework – leak discovered 04 February 2017. Unable to access due to 
heat/pressure in pipework during normal operations. 

(5) Unplanned Emergency Shut Down (ESD) on 07 February 2017, opportunity to inspect 
pipework, heat medium drained, extensive corrosion under insulation with breach of pipe 
integrity confirmed. 

(6) Engineering solution sought from onshore. 
(7) Hot shot parts out to facility on 11 February 2017. 
(8) Engineering solution approved with Engineering Change Request (ECR), however not 

fabricated to specification (poor QA/QC), modification on site required. 
(9) A deviation from standard operating procedure without proper review led to a 

reintroduction of water into a hot heat medium system pm 12 February 2017 caused 
extensive vibration to WHRU as steam flashed off. 

(10) During extensive heat medium vibration 1616 hours 12 February 2017, valve shroud and 
indicator fell to Process Deck within 1.5 meters of investigating operator. 
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7 Discussion 
The analysis found that the causal path (RED) was the high level of corroded non-process 
equipment at elevated locations. 

The intention of  to abandon the facility in August 2016, led to a strategy of 
maintenance minimisation (monitor rather than address corrosion issues unless production critical). 

The monitoring process was further minimised to exclude redundant equipment and pipework. 

The heating medium bypass valves fell into the criteria of redundant pipework located at an 
elevated location. 

Therefore the four heat medium bypass valves were not captured in  
corrosion monitoring program. 

With the transfer of maintenance and inspection data from previous SAP to current Maximo, the 
lack of ongoing inspection monitoring was passed through to Upstream PS’ Maximo program. 

Three of the four valve shrouds and the associated valve indicators experienced severe 
unmonitored corrosion to an extent that they were all in a state of failure and given time or an 
initiating event, could have fallen to the process deck below. 

The previous dropped object event on 07 October 2016 had a recommended action to carry out a 
review of elevated potential dropped objects; refer to the GREY causal path. Within myOSH, no 
formal 5 Whys were attached and no root cause was identified. The action identified was not 
assigned to an appropriate accountable person. The action was closed by a non-technical person 
with no evidence attached that shows action was carried out. Had this action been carried out, it is 
possible the state of the three valve shrouds would have been identified and immediate action 
taken. 

The BLUE non-causal path can be described as the initiating event however it should be noted that 
the incident could have occurred without this initiating event in the course of time. 

The issues raised above in the RED path with regards to minimising maintenance and inspection 
possibly contributed to the lack of inspection data relating to the heat medium and to the status of 
the deteriorated insulation which lead to the external corrosion under insulation and leak in the heat 
medium. 

At the time of the incident there was, within the onshore and offshore teams, a high level of 
perceived pressure from management to reinstate the heat medium circuit and hence re-establish 
normal rates of crude production. 

The repair methodology and implementation was developed under pressure to restore production 
capacity. The repair design was subject to the ECR process, however the ECR did not fully address 
the operational program required to successfully complete the repair (apply heat to the seal material 
Belzona while managing heat medium flow and pressure). This should have been detailed in a TOP 
or, at a minimum, in a detailed procedure in the maintenance work pack for the repair.  

The fabrication of the patch in Darwin and its immediate dispatch to the NE precluded appropriate 
Quality Assurance of the repair patch, which should have been clearly defined in the purchase 
order (PO) and workflow. On further investigation of the contractor evaluation process it was found 
the evaluation was heavily influenced towards HSEQ with no questions towards engineering 
QA/QC. To ensure this element is captured in future, a review will be required of the contractor 
evaluation process and inclusion of engineering QA/QC. Once complete the evaluation shall be 
completed on all NE approved contractors and companies 

Failures in communications occurred over the weekend between the repair designers onshore and 
the offshore maintenance team when the patch arrived on the NE with apparent deviations from 
design.  The offshore team considered that the repair patch supplied was inadequate and defective. 
A repair program was then instigated offshore which deviated from the ECR without being subject 
to an appropriate Management of Change (MOC) or communication with the onshore team. 
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The consequence of the heat medium process conditions to achieve an effective repair was not 
fully appreciated such that cold heat medium was introduced to a static heat medium system at the 
same time as parts of the heat medium system were at elevated temperatures. It should be noted 
that the Control Room Operator (CRO) raised some concerns regarding the procedures, however 
no action was taken. 

The consequence of the reinstatement of the heat medium under the process conditions was the 
generation of pipework hammer in multiple locations. 

The severe vibration caused by hammer most probably dislodged the valve shroud and indicator 
from the top of the isolation valve causing it to fall 8 meters. 

The vibration and noise associated with the heat medium pipework hammering resulted in the 
operator leaving his work location to investigate the problem, thus locating himself some 1.5 meters 
from the dropped object. 

8 Summary Recommendations 
(1) NE Senior Management to deliver and reemphasise the message that safety/integrity has 

priority over production, and that if there are any safety or integrity concerns then any 
activity should be stopped and further reviewed. This commitment needs to be to be visibly 
demonstrated. 

(2) Carry out a systematic detailed review of all elevated high potential energy locations for 
corroded items of equipment. 

(3) An engineering structural inspection should be carried out to assess the damage if any 
sustained during the water hammer incident. 

(4) Redundant equipment to be reviewed and made safe with PM procedures put in place to 
ensure safety is maintained. 

(5) A review of the facility inspection plans within Maximo to ensure elevated facilities are not 
excluded from an appropriate level of inspection.  

(6) Prepare and rollout presentation covering learnings, emphasising following startup 
procedures, else risk review and raising of TOP prior to restart. Include revisit “Right to 
Stop Work” and “Don’t Put Yourself at Risk. 

(7) Prepare and rollout workpack preparation process to ensure TOPs and Implementation 
work instructions are included. Ensure workflow mandates communication between 
onshore engineers and offshore management. 

(8) Develop a QA/QC process to ensure fabricated items are inspected and approved at point 
of fabrication. This will require the following to be completed: 
 Review and revise the contractor evaluation process so engineering QA/QC is 

included. At present the emphasis is on HSE. 
 Complete the revised contractor evaluation on NE approved fabrication companies 

to ensure they have internal QA/QC policies and personnel to manage same. 
 Include the QA/QC requirement in the PR/PO template and process and the 

requirement for the originator to nominate the QA/QC requirements. 
 Engage a third party inspection group to complete final inspection where required. 

This will require a call off contract to be raised and agreed to by all parties. 
(9) HSEQ Coordinator to organise/facilitate the training of offshore and onshore personnel in 

accident investigation. 
(10) Review open myOSH actions and update where necessary to ensure: 

 Actions are modified where necessary to SMART actions 
 Appropriate allocation of action to correct actionee and person accountable  

(11) Update myOSH workflow to ensure approval is required from the accountable person prior 
to an action being closed out or action date being extended.  

(12) HSEQ Coordinator to rollout the updates made to the myOSH workflow to all NE 
personnel, emphasising the requirement to attach all evidence to the action to enable 
approval for closeout.  
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 Dropped Object Calculator 
 Incident 002648 
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 Incident 002761 
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