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  Risk-based Well P&A to achieve ALARP 

The drive to reduce well decommissioning costs, combined with challenging wells to 

abandon has resulted in a growing interest in risk-based approaches to well 

decommissioning.  Many of these wells will have challenges requiring design 

deviations from OGUK or NORSOK guidelines. Astrimar has successfully developed 

and implemented a process to support operators with their P&A barrier design 

decisions.  

 

Successfully implemented on North Sea wells, the process helped the operator 

understand uncertainty, conduct meaningful risk assessments and demonstrate 

ALARP.  The clear analysis-based ALARP demonstration supported the design 

decisions when notifying the regulator.   

 

Astrimar’s approach aligns to the OGUK Well Decommissioning Guidelines (Issue 6) 

and defines the risk-based decision-making process to accompany well 

decommissioning activity; this is particularly relevant for wells with integrity or cross- 

flow uncertainty, for which a traditional approach is insufficient.  

 

Designs are efficiently, systematically and comparatively evaluated for their potential 

risk and associated uncertainty including:  

• Failure mode and effects for well bore and cross-flow barriers  

• Failure likelihoods using system reliability models  

• Risks and uncertainties associated with alternative barrier designs 

• Time dependence of mechanisms such as reservoir recharge, cross-flow 

potential, barrier degradation 

• Quantification of leak potential using our bespoke STEM-flow analysis 

•  Evaluating design risks for each P&A option and which are ALARP 

• Demonstrating compliance with regulatory requirements 

 

For higher risk applications P&A design parameters can be statistically modelled to 

address uncertainty, including time/probability for reservoir recharge, cross-flow 

breakthrough, barrier failure or cross-flow being enabled; and associated 

environmental, financial and reputational risks. Monte Carlo Simulation is an integral 

part of these analyses and enables the impact of parameter uncertainty to be 

accounted for.  

 

The presentation will introduce the process applied and the value provided to 

operators to demonstrate that well P&A design risks are ALARP, visualize well barrier 

risk management and enable justifiable cost-risk reduction trade-off for different 

design options. 

 

Caroline is Managing Director of Astrimar, Chief Consultant and Fellow of IMechE, 

with over 25 years’ experience in oil and gas, and subsea engineering sectors.  

Caroline’s technical expertise in reliability engineering, integrity, technical risk 

management, and technology qualification has supported development of industry 
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best practice.  She has coached numerous operators and technology developers in 

their implementation.  

 

With an engineering doctorate focussed on technical risk based decision making, the 

application of these methods has been central to the way she thinks and works. 

Caroline is passionate about helping clients understand and prevent failures at every 

stage of the life cycle from technology concept through to end of life and asset 

decommissioning. 

 

 

P&A Light Weight System 

The UKCS is the largest of the £67bn global decommissioning market. The predicted 

cost to decommission these platforms and wells over the next decade is around 

£15.2bn. 

 

In the current climate, asset owners are being confronted with several difficult choices 

over cost and asset management. Is it worth keeping an asset producing, given the 

current oil price? To make it viable, costs need to be kept to a minimum and 

improvements both operational and environmental must be achieved. 

 

Emerging disruptive technologies such as Enovate’s new lightweight system can help 

achieve significant cost savings and address the industry’s requirements for effective 

subsea plug and abandonment (P&A). 

 

The system, which has been developed in collaboration with a major North Sea 

operator and the Oil and Gas Technology Centre, delivers time savings of up to three 

days per well for P&A, reducing the number of activities whilst also minimizing man 

riding tasks. 

 

Utilising Enovate’s field proven products, the system was developed for use on dual 

bore and triple bore Vertical Xmas Trees, to enable access to the production or 

annulus bore(s) from a mono-bore riser. Achieved by incorporating a bore selector 

into the system and removing the requirement for a multi-bore LRP/EDP riser which 

is expensive to maintain and slow to deploy. 

 

Its lightweight design features ball valves for optimal well control, reducing the overall 

weight by approximately two-thirds compared to conventional systems. This compact 

design allows the system to switch between annulus and production access without 

resurfacing, driving further time savings and cost benefits. 

 

Well mechanics are a key component to a successful and efficient P&A program. 

Addressing technical challenges in a subsea environment comes with the territory. 

However, with innovations such as Enovate’s lightweight system, advances in 

efficiencies, improvements, and expansion of capabilities can bring significant time 

saving and cost benefits. 
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Mike Burns has extensive knowledge of the Subsea market having spent over 25 years 

with Expro where he was heavily involved with development of the Expro landing 

string business. Mike was involved with the development and delivery of a wide range 

of Subsea solutions from Expro’s first large bore system back in the mid 1990`s to their 

dual bore systems for vertical tree access. Career spans 35 years in the Oil and Gas 

industry, holding Senior Management positions at Expro North Sea where he was 

Subsea Product Line Manager and Archer Oiltools as Region manager. Current position 

of Account Manager at Enovate systems focusing on the LWI and P&A markets where 

Enovate technology can save time and money compared to the traditional methods 

used in the industry. 

 

 

Conductor Removal using Ambient Technology 

Conductor cut & recovery was originally planned to be carried out topsides, by a 30-

person drill-team, using the derrick, and crane for cut section removal.  Other 

operations cannot continue while derrick is used, risk from dropped objects is high 

and time estimates are 5-6 days/conductor.  Conductor removal therefore must be 

carried out after Well P&A, so topside removal is delayed, incurring significant ABEX. 

Challenges include conductor/guide frame integrity, waiting-time for ad-hoc diver 

removal of clamps/anodes which prevent conductors pulling through guide frames, 

and derrick positioning time.  

 

Subsea Conductor Removal 

EIP have developed a new subsea conductor removal concept based on their Ambient 

buoyancy technology, which has been successfully demonstrated to a range of oil and 

gas operators 

 

We have carried out full simulation modelling (based on the real-time physics of all 

the components) with the Offshore Simulator Centre in Norway.  The conductor 

removal technology simulation is being demonstrated at the launch of the National 

Decommissioning Centre Simulation Suite in Q4.  EIP have had discussions with 

several North Sea operators who are due to be carrying out conductor removal.  The 

appetite for the solution has been strong and we are continuing discussions with 

industry to establish what is required by way of field trial. 

 

EIP’s conductor removal team (including ROV) will be 8-10 strong. Deployment of 

Ambient pipe ‘sticks’ and bespoke conductor baskets is via anchor handler winch.  

Conductor sections are supported, cut and manoeuvred subsea by Ambient/ROV 

(from platform or vessel), into seabed baskets.  When full, Anchor Handler deploys 

empty & recovers full baskets by winch over stern roller. 

  

Benefits: 

  

• Conductor removal off critical path 

• Conductors removed in parallel with P&A 

• Significant reduction in removal time/cost  
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• Reduced Post CoP OPEX/ABEX  

• Low risk of dropped objects via clamps, pins and conductor/casing support 

plates 

 

Potential Savings 

For a 40 conductor platform in the North Sea the following cost estimates have been 

calculated: 

 

Proposed drill floor removal method £1m per conductor (estimate by the operator) 

(External drilling rig/HLV costs per conductor estimated to be higher) 

 

Ambient removal method estimated at £375K per conductor, based around 2 cuts per 

day in 8-10m lengths.  For the case study asset water depth there will be 15-16 cuts 

per conductor, at 2 cuts per day, equating to £375k per conductor (excluding weather 

or other delays). 

 

Dorothy joined as Managing Director when EIP launched in 2018, after successful sale 

of predecessor subsea technology company Ecosse Subsea.  

Her skills include project management, decommissioning, JIP facilitation, technology 

commercialisation, company growth and product simulation with Xodus, Decom North 

Sea, the Industry Technology Facilitator, Scottish Enterprise, Connect Scotland and 

BAe Systems. 

 

Repairing conductors within the guide funnels 

Loss of a conductor centraliser at a guide location 18m below the water line and the 

locality of a welded attachment collar lead to eventual fatigue failure of the conductor 

pipe due to increased wave induced bending forces. A repair solution was required 

that could manage the high axial and bending forces at this location, be pressure 

containing to maintain a secondary pressure barrier and be installable in the restricted 

location. 

Existing repair methods (clamps, connectors, welding and wraps) were not deemed 

fit for purpose; so a new 4 segment clamp activated through our patented C-bar 

system, in lieu of a bolted flange, has been developed, tested and installed. A 

secondary function of the clamp is to ensure centralisation within the guide funnel to 

limit further damage.  

This session will be presented by our Technical Lead on the Project who will present 

a case study into the original scope of work that set the challenging boundaries, the 

development, testing and offshore mobilization and installation. A review of the 

project execution and lessons learnt will provide valuable feedback in how to deal 

with a repair issue that is not uncommon within the industry. 
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