
“To flow or not to 
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WELL LIFE IN THE NET ZERO ERA
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OEUK Well 
Decommissioning 
Guidelines, Issue 7, 
November 2022

Reg. 13 of Offshore 
Installations and Wells 
(Design and 
Construction, etc) 
Regulations 1996 (SI 
1996/913) [DCR]

Aids compliance with:Guidance:

Excerpt from p. 14 of the Guidance:

Regulatory/Guidance Context
How is Flow Potential Defined by Guidance?



Assessment of 
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formation

Formation HC 
bearing?

No flow 
potentialYes No
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sustained flow?

Co-mingling considerations 
affect number of barriers

Workflow from OEUK Guidelines
Introducing “Sustained Flow Potential”
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overpressured?

No flow 
potential
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No/limited flow 
potential*

Flow potential*
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Capable of 
sustained flow? Yes

*Assess risk of potential 
flow and design isolation 
strategy accordingly 

*Formations require isolation from 
environment – deviation may be 
considered if risk of release is deemed 
ALARP and satisfy DCR Reg 15
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Impact of mis-identifying 
sustained flow potential?

Why does all this matter?
What is the impact on our abandonment cost?

We might miss the bigger picture

Impact of “over-abandoning” a 
zone unnecessarily?

Miss optimisation 
opportunities and/or risks



22/4b-4 blowout in November 1990

Gas bubbles observed on surface (bit at 360 m, 
driller POOH, swabbing gas into the well (H2S and 
methane)

“Confirmation Bias”

The well had encountered a 31 - 46m thick, 67 
psia over-pressured gas column, with max. 
pressure of c. 9.5ppg EMW 

This blow out event directly influenced all 
subsequent drilling procedures in the area:

1. Surface casing should be set prior to 
penetrating this sandstone at c. 500 m

2. A weighted mud system must be used 
for well control (>9.5 ppg mud)

Major Event Influences All Subsequent Drilling

Leaving a 20 m x 70 m crater

Source: von Deimling et al. 2015



Major Event

Change to drilling procedures 
for all subsequent wells

Change to drilling procedures 
for all subsequent wells

Flow potential falls out of the 
subsurface narrative

Flow potential falls out of the 
subsurface narrative

Flow Zone not recognised as 
requiring isolation in 

abandonment planning

Wells drilled with little/no 
shallow gas recorded

Wells drilled with little/no 
shallow gas recorded

Example 1: “Confirmation Bias”
The Benefits of a “Fresh Eyes” Approach
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permeable 
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Seabed

12 platform wells, with 5 subsea wells tied back
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Example 1: PP/FG Plot
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Example 1:

D AnnulusD Annulus

Gas or fluid migration 
from formations C AnnulusC Annulus

Gas lift

Out of Zone Injection

Formation 
pressure/fluids B AnnulusB Annulus
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open-hole sections

Reservoir compaction
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reservoir

The problem with shallow barriers…

Placement of pressure containing barrier at this
depth – very challenging 

Difficult to verify – may eventually leak

Unknown formation properties

Much lower fracture strengths

Long term status of this zone? Remove platform –
remove heat – remove problem?

D
epth (m

 TVD
SS)

2000Pressure (psi)0

0

1000

What is the best approach?
RFT 1
RFT 2

Setting shallow barriers may be difficult due to:

Seabed

Seabed

AB2



Subsea +£3.13 mm / +18 days
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Example 1: PP/FG Plot
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Time/Cost Impact

Price increase from original strategy: + £9.46 mm / + 57 days



Zone of Sustained Flow 
Potential interpreted as

requiring isolation everywhere

Subsurface isolation 
requirements overly complex

Subsurface isolation 
requirements overly complexHuge cost / complexity 

implications for abandonment

Change to drilling procedures 
for all subsequent wells

Change to drilling procedures 
for all subsequent wells

Many wells drilled with 
additional cost

Many wells drilled with 
additional cost

Example 2: “Challenging the Norm”
Get to know your wells, intimately!
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Example 2:

Drilled in 1999 as appraisal of the 
structure along strike from the original 
exploration and appraisal wells

Oil encountered in a Cretaceous reservoir 

Overpressured in the region of 200 psi 
above hydrostatic

Thick claystone overburden 

Thick sandstones in the shallow 
overburden, normally pressured and with 
connection to seabed

Plug #8

Caprock
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Zone of flow potential (HC’s)
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Subsurface Assumptions
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8 ½” open hole



Example 2:
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Excerpt from Well B Composite Log

Sandstone

Thin dolomites and 
limestone stringers with 
flowline gas

1050 m MD

1100 m MD
Gas max 25% C1, 
2.5% C2, 1% C3

Dead oil stain with 
fast, milky cut 
fluorescence

Example 2:
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Excerpt from Well D Composite Log
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Example 2: PP/FG Plot
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Example 2:

OBM

Plug #7

Plug #6

8 ½” open hole

Well Schematic
Lith Zones

oi
l

gas

0

GOC

Spread rate (rig): £300,000 p/d

Requirement for well control (BOP), 
cutting, pulling and OBM handling

Overall Cost £4.27 mm / 14 days

Operational Steps

Seawater

Cement Retainer

Corrosion cap

Plug #8

AB2 Plug

CBL

PP/FG Plot

D
epth (m

 TVD
SS)

2000

0

Top Res 1

Pore 
Pressure

Fracture 
Gradient

Top Res 2

MSAD 1

MSAD 2

Oil Gradient 
(1.17 psi/m)

Gas Gradient 
(0.19 psi/m)

8000

Enviro
Seabed

MSL Well C

Proposed Abandonment

20” shoe

9 5/8” shoe

30” shoe

13 3/8” shoe



Example 2:
Could not map zone aerially – zone considered restricted
No gas
No permeable lithologies

Subsurface basis of design for abandonment

Well C
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Time/Cost Impact

Saving from original strategy: - £3.25 mm / - 8.4 days



Recharge to Virgin Pressure 
Assumption

Crossflow riskCrossflow risk
Additional abandonment 

requirements / complexity

MSAD very deep – causing 
issues with execution

MSAD very deep – causing 
issues with execution

Un-isolated legacy wellUn-isolated legacy well

Example 3: “All models are wrong, but 
some are useful” (George Box)

How Recharge Assumptions Impact Cost & Complexity
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Example 3:

MSAD 2

AB1 Plug

Total £41.15 mm / 137 days

Rig rate: £300,000 p/d

4 wells requiring additional barriers

Risk of losses (field still sub-hydrostatic), milling, 
cutting & pulling

Well Status at COP Well D
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Example 3:

MSAD 2

AB1 Plug

Total £41.15 mm / 137 days

Rig rate: £300,000 p/d

4 wells requiring additional barriers

Risk of losses (field still sub-hydrostatic), milling, 
cutting & pulling

Well Status at COP Well D

Seabed

MSL

Oil Gradient 
(0.341 psi/ft)

Gas Gradient 
(0.07 psi/ft)

Oil Gradient 
(0.341 psi/ft)
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Fault offset / horizon mapping on regional 3D dataset to define 
connected aquifer limits

Regional pressure database created

Thickness and properties of aquifer collated

Aquifer size calculated at c. 3.5 bln m3 (smaller than predicted)

A two-tank MBAL model created, incorporating offtake from 
nearby connected blocks

Stabilised recharge pressures calculated: 3872 psi @          
datum used as ML recharge pressure
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Example 3:
Reservoir Recharge Modelling
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Example 3:
After Reservoir Recharge Modelling
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Time/Cost Impact

Saving from original strategy: - £30.53 mm / - 102 days



What do these example demonstrate?

DeliverablesInputsWorkflow

Permeable    
Zones

Understand the detailed 
lithology of each well & map 
formations aerially

PP / FG 
Evaluation

PP/FG plots need to reflect 
current pressures alongside 
predictions for the future 

Zonal Isolation Zonal Isolation 
Philosophy

Assuming a return to virgin 
pressure conditions could 
add cost and risk
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Whatever assessment style you choose…

Evidence-Based Assessment (Non-Numerical)

Risk-Assessment Style (Numerical)



Be sure to incorporate the full data set
Emphasis on connected zonal volumes!



Sustained flow potential relies on multiple factors

In Summary

A “fresh eyes” approach can be invaluable – reduces 
confirmation bias

A multi-disciplinary approach, dedicated to P&A, is the key!

Offset data is the key to unlocking uncertainties and providing 
context

We often lack data, time, and financial support to conduct further 
studies – prioritise those with the biggest impact



Thank you!

Thanks to:
Iain Whyte, Wayne Alger & all at Islay Petrophysics
Martin Boddy & Andrew Faulkner of Three60Energy / Shell
Keith Wise of OEUK
Keith Anderson, former TA on all things “Mud” at Shell
Angela Dobb, Geophysicist, Tantalus Oil
Peter Eadsforth, Ife Seteyeobot, Lindsay Wylie, Tom Morgan, 
James Richards & Ola Akinyele of Well-Safe Solutions
Vaughan Cutten of Woodside Energy


