
PARAGON INSPECTION SOLUTIONS 

INDUSTRY 4.0 SMALL BORE TUBING (SBT) INSPECTION AND GRADING 

COMPLIANT WITH ENERGY INSTITUTE GUIDELINES – ALARP, GOOD INSPECTION PRACTICE   
 

SHELL BONGA FPSO  

                                                     Success Stories 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

  

 

 

 

Background 

Bonga is one of world’s largest FPSOs, at three hundred meters long, the height of a twelve-

storey building and containing over fifteen thousand SBT connectors Bonga poses a significant 

challenge in managing SBT. Risk-based inspection (RBI) is a methodology used in industrial 

settings to prioritise equipment for inspection based on the potential risk of failure. Industry 4.0 

leverages data analytics and advanced inspection methods to make informed decisions about 

inspection schedules, optimising maintenance strategies and maximising asset reliability while 

minimising downtime and costs; essentially, using highly accurate inspection combined with 

intelligent data to perform targeted maintenance where the risk of failure is highest. 

 

Customer Challenge 

Customer: Shell Nigeria Exploration and Production Company Limited - SNEPCo 

Location: Bonga Floating Production Storage and Offloading (FPSO) facility, 120 km offshore in 

the Gulf of Guinea.  

SNEPCo was aiming to enhance their current RBI for SBT by using a higher probability of 

detection non-intrusive inspection method and move away from traditional break and remake 

inspection methods. The integrity of SBT systems is critical to the Bonga FPSO's operations. 

These systems, vital for instrumentation and fluid transfer, face challenges from high pressures, 

corrosive environments, and mechanical stress. Various industry bodies recognise failures in 

industry SBT systems are a leading cause of unplanned hydrocarbon releases and shutdowns, 

posing safety, operational, and environmental risks. It was critical any proposed inspection 

technology met or exceeded the detection capability of traditional inspection methods whilst 

meeting health and safety requirements. Ideally SNEPCo was aiming to adopt safer, more cost 

effective non-intrusive technology aligned with Industry 4.0 allowing more effective risk 

management of their SBT systems along with the benefits of accurate targeted maintenance.  

SNEPCo needed an inspection solution that:  

• Complied with Industry and Energy Institute Guidelines for keeping SBT risk to as low as 

reasonably practicable (ALARP) meeting HSE good inspection practice requirements. 

• Detected and graded at-risk joints early using a non-intrusive method. 

• Minimised process safety and reliability risk, and time spent in hazardous areas. 

• Easily integrated inspection results into existing maintenance systems allowing 

digitalisation, optimized maintenance spend and more effective resource allocation.  



Paragon’s Solution 

ROS Systems Oil and Gas Limited Nigeria provided a bespoke SBT inspection and grading service 

using Paragon’s Tru-Fit® non-intrusive inspection system – the only method that complies with 

Energy Institute Guidelines ALARP and HSE requirements for good practice inspection. 

Key Features 

• Non-intrusive, fast inspections with 99% probability of detection (POD) against conventional 

inspection methods requiring break and re-make of the system to further assess such as 

visual 46% POD and gauging 30% POD. 

• Automatic connector grading with real-time digital reporting and upload. 

• Reduced human factor inspection errors. 

• Enhanced probability of failure assessment for RBI using improved inspection effectiveness. 

Benefits 

• Reduces risk to personnel by a factor of 4 over traditional break and remake inspection 

methods such as visual and gauging avoiding unnecessary interventions, leakage upon 

reassembly, damage to components and personnel exposure to hazards.  

• 6x reduction in traditional break and remake inspection costs. 

• 1,000 tons CO2e reduction. 

• Regulatory compliance with Energy Institute Guidelines ALARP good inspection practice. 

• Reduced POB & operational downtime, enhanced integrity, efficiency and risk management 

with fewer unplanned shutdowns. 

Conclusion 

Following a rigorous evaluation, SNEPCo is progressing through the approval process to adopt 

Paragon’s Tru-Fit® inspection system automated grading as part of their risk-based inspection 

(RBI) and maintenance practices. Paragon, in collaboration with ROS Systems, continues to 

provide support through hardware, software, and personnel training—ensuring the ongoing 

reliability of the Bonga FPSO asset. 

 

Contact Information 
To discuss your requirements email: info@p-ins.co.uk 
For more information, please visit our website: paragoninspectionsolutions.com 

 

          “Industry 4.0, digitalisation and advanced technology is crucial to realise the 

opportunities we have identified. The Tru-Fit system provided fast accurate results, whilst 

eliminating the break and remake of conventional inspection methods increasing safety and 

inspection reliability. The integrity and validity of inspection data is crucial, our teams can 

use the enhanced data from the Tru-Fit system to make better decisions improving the 

efficiency and reliability of operations allowing more effective resource allocation and spend 

while reducing risk and unplanned downtime. Ultimately, our teams can use the data to 

predict potential failures and perform precise targeted maintenance when needed 

optimising operational and maintenance costs whilst monitoring asset efficiency and 

reliability” – onsite Maintenance Supervisor, Shell Nigeria Exploration and Production 

Company Limited.    
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