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Wells with DHSV Issues / Shut in Wells
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I & North Sea Transition Authority UKCS 2024 Wells Insights Report
UKCS Well Stock https://www.nstauthority.co.uk/news-publications/wells-insight-report-2024/ @
Executive Summary UKCS Well Trends Exploration & Appraisal Development Wells UKCS Well Stock Well Decommissioning Help/Glossary
Wellbores with Issues in 2023 Percentage of wellbores with Issues in 2023 Number of Issues in 2023
88 3% 88
. Intervention - Intervention - Intervention - Production ;
Select Filt
Well Stock Surveillance Issues R nat Activity Costs Losses elect Filters
Top 10 reported issues in 2023 Well issues breakdown 2023*
a N o b (Hold ctrl for multiple)
) ssue Type ssue Subtype
Well Integrity _ 88 Click here to Well Integrity CNS
Planned Maintenance interrogate issues
data tree

Reservoir Pressure

Water Production l Well Integrity SSSV DHSV
Downhole Deposits 276 88

Facilities Limitation All Issues Planned Mainte.. Annulus WoS
Artificial Lift 1066 182 77
Mech. Downhole Access Reservoir Press... Tree Valves
166 71

Field Awaiting COP

Formation Damage Well Status %

Number of reported issues
2023 Wells Issues 88 wells have/had DHSV issues (29 operating, 7 Plugged, 52 shut in)

150
B Total number of SSSV issues

100

Shut in well re-opening prize?
< I I What are the technical
I challenges? Losses?
0 I Can the collaboration help?

2019 2020 2021 2022 2023
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Where is the Pain? Interventions
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Total added and average production per job

Open Claged @Total Production Added (MMboe) ® Avg Production Per Job (MMboe)

DHSV issues impact Scale Squeeze

Wellhead Repair
History SCSSSV Repair
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Velocity String
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Downhole Pump Repair
Workover

Clean-out

Acid Wash

Optimisation Safeguarding

| e | %% North Sea Transition Authority UKCS 2024 Wells Insights Report

pontrol Fng

o sudece UKCS Well Stock https://www.nstauthoritv.co.uk/news—pubIications/welIs—insight—report—zozéa@
—— i pusiare. Executive Summary UKCS Well Trends Exploration & Appraisal Development Wells UKCS Well Stock Well Decommissioning Help/Glossary

all i closa valve
A

Cantrol sleeve Total Production Added (MMboe) in 2023 Average Production Added per Job (boe) in 2023 Total Success Rate in 2023
| Fail-sufie spring 4.9 823K 633%

machanizm

Rapper

. Intervention - Intervention - Intervention - Production ;
Select Filters
Well Stock Surveillance Issues " Activity e -

Reset Filters

Activity and technical success rate
(Hold ctrl for multiple)
®@Intervention Count —Success Rate %

(@]

N

(7]

100

Intervention Count
[41]
o
®=
Success Rate %

=
y

SCSSSV Repair N

Other I

Re-perf [

Scale Squeeze
Wellhead Rep..
Acid Wash [
Velocity String
Workover [
Chem Wash [
Water Shut-off |
Clean-out
Downhole Pu...
Foam Lift Re...
GLV Optimisa...
Sand Control

Interventions 60 jobs =4.9 Mmboe for £35M

Cost Metric £7/bbl at £0.576M/job. Success Rate 63.3%

How to improve intervention

success / type?
Can we reduce interventions /
costs and losses?
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Yoear 2021 2022 2023] 3 year figures |Comments
Job Count B 7 g 24 steady Leval of jobs
Efboe £11.80 £11.81 £12.49 E12.06
MUl Success Rate (%) 75% 71% 33% 5B8%| Poorsuccess rate in 2023 -why?

Average Job Cost EFO7 . 7EB £337,485 E2T75.579 E437, 7041 £100K moarethan plationm eqgukalent
Total Cost E5.662.300 £2.362,382 EZ480215)E10,504 907
Job Count 27 42 50 119 Sharp Rise in Platform Jobs
Efhoe E2.83 £1.90 £2.57 E2.39Very compaelling economics o s

Platfarm Success Rate (%) 67% 76% 70% 71%]30% of jobs fall
Average Job Cost E255 411 £281.,544 E410 650 E£329,B61|Costs are high and are increasing
Total Cost E6,896,088 £11,824,855 £20,532 520]£39,253, 464 Biggest spend, because of most wells
Job Count 1 1 2 A relathealy Tew jobs
Efboe £20.00 £250.78 E0.00 EFB.50)econamicstorl2m don't look good

Subsea Success Rate (%) 100% 100% 0% 50%| Poorsuccess rate
Average lob Cost | £4,952,000 £7.,523,466 £5,789.341| £6,013 537|Expenscive job cost - LWIV frig f DSV
Total Cost £4.952,000 E£7.523.466 £11.578 681)E24,054,147

2023 Interventions 60 jobs = 4.9 Mmboe for £35M, Cost Metric £7/bbl at £0.576M/job. Success Rate 63.3%

How to improve intervention

success / type?
Can we reduce interventions /
costs and losses?



Timeline of Collaborative DHSV Focus

NSTA/OEUK

RWOT
Benchmarking

RWOT
Workshops

OGTC / NZTC -
DHSV Project

Benchmarking
Category set up in 2010

Brenda’s era

DHSV workshop

3 OEMS highlighted
operating care

Good discussions — but
no shared documents

lead by Sara De Boer
with Colin Black and ...

Consistently in the
most frequent DH
intervention types

Doris/Marie’s era

ongoing
conversations
around DHSV
issues

DHSV opening RCA

A range of innovative
technologies to help
common faults

Trends are getting
worse

but need more data

Christian’s era

Storm choke / DHSV
operating envelope
(Sept '23)

Further DHSV
problem framing
(June "24)

Springboard for new
technology

e.g. Pulse 8
(Tendeka/TAQA)
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Action required
Christian's Era
DHSV working
group initiative
(ongoing)

Currently looking at
DHSV suitability for CCS

Previous RWOT Co-Chairs — Stathis Kitsios, Brenda Wyllie, Katy Heidenreich, Doris Reiter, Marie Morkved, Keith Wise, Christian Shields



A North Sea Operator — The Ambient Valve (Storm Choke) Losses — Sept 2023

>1,000,000 bbls lost production in 3 years

Losses Incurred to Maintain Operating Window of
Ambient Valves (Slugging and Testing Capability)

832 kbbls lost production from storm choke wells
In Sept 23 burning 1157 bopd of ‘losses’ from 5 wells

2 workovers planned on the larger economic wells

DHSV issues impact

— but got better

Adapting Guidelines post
RWOT workshop

Operating window changed

- below flowline pressure

Set up via a flattened test
separator

Re-tested by shutting off
gas lift and tripping

Loss are perhaps the biggest

economic driver but are not
captured in Stewardship

... yet they had

Justified not installing
Storm Choke Subsea

Non economic workover /
intervention

Well was sub-hydrostatic
and gas lifted to flow

Protected Tree

Risk Assessment & ORA
underpinned by yearly
intervention / surveillance
and reservoir modelling
obligations
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OGTC / NZTC Study — Key Faults
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Key Fault Findings & Solutions — Adapted and Expanded " Q T weus
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% 5 ? _ Communicating with the Operating the valve ? Damage/deposits in Fixing failed hydraulic
© S_’ tool mechanism flapper/seal system challenging
m T S . f eeem—————
Hyd""r..aulic Communication Electric Valve Alternative to Control Line Keyhole
* Alternative (Comms and Flapper Valve Surgery
Operation) (e.g. Iris)

Self
Cleaning

Position |
Sensing

New & Existing
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Expanded & Existing
Solutions



Filling the Toolbox - Digitally

A DHSV system troubleshooting call for solutions and techniques was posted on the NSTA / OEUK supported UK Energy Technology Platform
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41 associated solutions/tools/technologies were gathered Solutions to address Downhole Safety Valve Challenges | UKETP

(energytechnologyplatform.com Has your company entered a solution yet?

Solutions to address Downhole Safety Valve Challenges

PulseEight
Wireless Intelligent Completions

Reservoir Engineering
Well Construction

Well Operations

THE PRO-TEQ™ SLEEVE
¢/w ANGELOK™ CONNECTOR

Integra PRO-TEQ™ Protector
Sleeves & Straddles.

Protect your critical well jewellery
and’or surface architecture

Well Construction
Well Operations

(Construction) Material

Supercritical Carbon Dioxide
Flushing

Innovative method to clean
umbilical's, control and chemical
injection lines to help maintain
wel integrity

Well Operations

Production Technology

Industrial Cleaning

rol Ball Valves —
Applications N

Well Control Safety Valve for
CCUS applications

A Unigue Ball Valve specifically
designed for the requirements of
€02 & Hydrogen Injection

Well Construction

Hydrogen  CCUS

HoleGuard™ Wellbore, Hanger
and Seal Area Protector

Protecting exposed wellbores,
hangers and seal areas during Well
Intervention.

Well Operations  Repair

Hardware Tool

Drilling Non- Return Valves

Drilitools Flapper Safety Valves

Process Safety  Well Drilling

CIAS (Corrosion Inhibited Anti-
Scale)

Indine De-scaling Program in Live
Hydrocarbon Systems Onshore &
Offshore

Pipelines
Production Chemistry

Process Equipment

Pressure Activated Sealants
for Repairing Well Leaks

Rigless Repairs of SCSSV / DHSY,
Wellheads, Threaded Connections,
Packers, Subsea Control and
Wellhead Systems

Well Operations Integrity

Abandonment &
Decommissioning

SwellStack

Wireline Retrievable DHSV
SwellStack

Well Construction

Well Operations

Sealant for DHSV Hydraulic
Leak Repairs

Robust isolation for DHSV system
leaks

Well Operations  Integrity

Chemical

Swellable O-Rings

Downhole sweliable sealing and
zonal isolation solution

Well Construction

(Construction) Material

BLUESPARK®

Inspiring Energetic Change
Wireline & eCoil deployable
technology for
Production/injection
Enhancement, Scale Removal an.

Well Operations
Well Plug and Abandonment

Production Technology

Clearwell Electromagnetic
Scale Prevention Tool

Non-intrusive retrofittable
electromagnetic scale control
technology for oil and gas wells

Well Operations
Production Technology

Production Chemistry

WellHOP

More repairs per slickline
campaign

Well Operations

Hardware Tool

Slim Pump Safety Valve (SPSV)
Retrofittable safety valve

Process Safety
Well Construction

Well Operations

Gas Ingress Isolation Valve

Prevents gas returning to control
unit

Well Operations

Control System/Equipment

NanoCoil

Repairs control lines without well
intervention

Well Operations

Hardware Tool

SlimLine ESP systems

Enables production in small bores

Well Construction

Production Technology

CoilHose

Flexible hose system for hydraulic

well interventions

Well Operations

Bullheading Jetting Sleeve

Targets scale buildup in safety

valves

Well Operations

WHAT IS THE PROBLEM?
common challenges we

need to solve?

TASK/Launcher A4 velocity valve

Removes scale from tubing safety Wireline-retrievable subsurface

valves safety valve
Well Operations Well Construction

Control System/Equipment

Exercise Tool Hybrid Safety Valve Straddle

System
Provides grip to move stuck valves

Isolates safety valve control line
Well Operations

Well Operations



https://uk.energytechnologyplatform.com/challenges/solutions-address-downhole-safety-valve-challenges?check_logged_in=1
https://uk.energytechnologyplatform.com/challenges/solutions-address-downhole-safety-valve-challenges?check_logged_in=1

OGTC / NZTC Study — Root Causes

Wax or KSD' altene
strategy / treatment /|
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Well Deposits
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Corosion*
see elsewhere on RCA!
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Incorrect Material
Selection

Surface Adhe&\

wide

Ox

d Wa%

pH levels

Debris from Comms Fallure Operator Failure  |Line up Valve Failure Quality Control Restricted Geomertry
Intervention
damage
Damage to Flow ~=—
\ Tube Turbulent Flow
-\
Qbstruction Line up Error Manufacturing Defect .
Damage to Ball Intervention Damage
Flapper/Mechaini
Failure of Opening Damage to Valve y
Mechanism Failure to open Moshanics Seal Face Damage Degradation from -
Fluids or Gas Corrosion
Hydraulic Failure Surlaot_a Control (e BB E iy Mechanical Forces \
Failure Pressure ~— | F
"
~ atgue Debris Collection
anges in wel
pressures or
tempreture Stress y .
Comms Failure Operator Error Loss of Power Ihﬁ' Manufachuring
Procsess
Design Flaw ” \
Loss h:;c Erg;?::]anon Gassing of Fluid Ovgrjoad through
use Valve Geometry
/ Control system 1
— pressure incorrect Y
Equalisation Port output Unplanned axial
Seized Igading -
Repetitive Use
Te t Time to equalise not
sufficent
Blockage Shock loading \
Vibration

Centralisation

Cross Coupling
Clamping

I Port not sufficiently .

Hydrates

seized

Unknown whether
shelf equalising

Carbon Dioxide




What is the scale of the problem and what can be influenced?

Losses — not captured at DHSV level

Cost Metric £7/bbl at £0.576M/job
Success Rate 63.3%

Improve intervention success, red;

(29 , 7 Plugged, 52 shut in)

Interventions 60 jobs = 4.9 Mmboe for £35M

 C—

What can change this collaboration project deliver
uce shut in wells,
intel ion numbers, saving cost and reducing losses

Component | Failure Failure
that failed Cause
Control line

[ seal bore

[/ flapper
valve etc

Quest for Further Data — Frame the Problem

/- Just limited to 2023

data — online tool
does not allow any
multi year analyses
¢ What do we already
know

o
Current Wells
Insight Report
Send FMECA
4 guestionnaire

to operators

e Provides the fullest
picture of what the
system trends are

e This will take the
longest time to turn

\_ around J

r 'Q‘ 1 WELLS
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~

e Compile all text
replies from well
issues

* Anonymise operators

¢ Look at shut in well

data

Compile data )
from last 5
years of
stewardship

engage the
OEMs SLB / N
Halliburton /
Weatherford
individually

* Anonymise company &
compile failure trends

¢ This may just give valve
failures and not the full
picture of the total
system

e May not have operator
cause insights

)




FMECA and other Reliability Techniques
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Thie Logical Retatiensing Sebwee FHECARements FMECA = Failure Mode,Effects 'and Criticality Analysis;

FAILURE

MOST
SERIOUS
EFFECT

CONTROLS

PREVENTION DETECTION
CONTROLS CONTROLS

e G
) X ﬂx ET/N) =  RISK PRIORITY NUMBER

Specific ways in which failures could occur for the
components/assemblies/subsystems we are analyzing,

MODES THE GOAL

~ RISK
REDUCED

_ JACTIONS - TO AN
ACCEPTABLE

LEVEL

Quantifying the level of risks associated
with identified failure modes,

Maintaining the Status Quo

Improving System Reliability
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What Could the Project Achieve? Guidance EE\ Y

FORCE

Sood Operationa Practics Forum * Mirroring for the DHSV system what has been
Pipeline Users Group done for Pipeline ESDV system

* Kudos to Brett Cowan Harbour Energy

Guidance on the Testing, Inspection and
Maintenance of Pipeline Emergency Shutdown

neororating valves . e A guidance document can incorporate the main
o e themes from this collaboration initiative (OEUK)

GOPF15

Client Pipeline Users Group Guidance on Testing, Inspection and Maintenance of Pipeline ESDV
Document No  PLUG-002-GL-002
Revision 15

Date 10" December 2018 Internal leakage (passing) including
due to scoringof cylinder wall

Fatigue

External leakage
Prepared by:
Bakar mm.yr&.;::u: bearing failu Corrosion-fatigue

BARERMARI TECHOLOGY L8 Pontaland
Newcastie upon Tyne

NE209AT =

Corrosion of shaft

Tol. +44(0)7675 088150 Leakage Blockage of needle

MR Degradation/failure
valve (contamination) Corrosion / failure of
Blockage (corrosion) l

PISTON Linear bearing failure

Guidance on Testing, Inspection and Maintenance of Pipeline ESDV PR,

ACTUATOR

Leakage

{Sorrosion of mechanism|

Shaft extended for
illustrative purposes

TIME

———{ Blockage / failure of body fittings |

Failure of bonnet / flange gaskets

5
INTERNAL CORROSION e
OF CENTRE BODY —1 mwmmm&-ub)l
e R

' : Limsonieaee (eassingl|
3 0 N L /" -+ {Emeratiskag ot sem s |
DAMAGE TO
£

INGRESS OF External leakage (from flange)

WEATHER SEAL NVIRONMENT

Internal corrosion

Limit switch failure

2

EXTERNAL . o
A fail
CORROSION OF ABRASION OF Bawriog fakies

Maintaining the Status Quo Bleian Al WEATHER SEAL | Over-pressurisation

Internal damage (pigging, DP)

Improving System Reliability

HUMID, SALTY
ENVIRONMENT

PROGRESSIVE FAILURE TO MAINTAIN
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Existing Well Integrity Practice

Collaboration

PN wew
Understand What Can be Done E—-‘E-‘J:] o

 The RWOT DHSV workshops highlighted sharing operational rationales for DHSV use

* Sharing ORAs or approaches could be done anonymously via OEUK
* Or options explained in a guidance document

* To date 3 different North Sea operators have taken this approach

Wells with low pressure or sub-hydrostatic — artificial lift — late life wells
Wells would be operated under risk assessment and ORA - re-assessed periodically

We | I CO n S I d e rat I O n S The status could change over time due to deterioration of other tree valves or manifold valves

Priority / Prize

Safety case / company policy guidance may need updating

Subsea > NUI > Platform wells — justification of each operator
Potential to reinstate wells shut in due to workover economics being unattractive
Reduce addressing DHSV system issues losses / interventions by adapting testing criteria

OPRED - considerations for an increased environmental risk — is it similar to ASVs vs MSAS?

HSE — don’t ask the HSE for anything less than Current Practice
Stakeholders NSTA/ OEUK

Company /JV Partners

Not changing norms, as these were accepted before, rather sharing existing practice and ensuring consistency.

: Build a comprehensive list of things to consider in a good risk assessment for the various categories of wells that,
Collaboration

if mitigated, would demonstrate the ALARP position
References - I1ISO 16530 & latterly NOPSEMA, API 14B, OEUK well integrity guidelines, consequence analysis
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DHSV System Working Group —Join Us N  WELLS
email Christian Christian@welloptimsation.com Or Keith kwise@oeuk.org.uk & FORCE

Problem:

Goal:

How:

North Sea operators are incurring potentially

avoidable effort, costs, and losses to maintain DHSV
functionality, especially in late-life and subsea wells

The North Sea can collaborate to change the DHSV story

w

Reliability, integrity and maintenance FMECA
Sharing / framing of DHSV and storm choke
company guidelines, testing, ORAs & strategies
Improved intervention & remediation

Emerging & Field Proven technology or improved
well design.

Core Working Group Members

Uchenna Makoni, Brett Cowan, Ben Orrell — Harbour
Stuart Connon - Total

Greg Jackson - Apache

Elisabeth Tweedie - NZTC

Scott Glendinning - Taqa

Rob Loov, Sundaresh Sundaralingam —slb

Mike Hartley - Ithaca

Paul Savelli, David Brands, Angus Macleod - bp
Keith Wise, Anthony Lo, Zara Jeffrey — OEUK

Ross Cygan-Taylor - NSTA

Marcos Berredo, Gavin Leslie, Keith Houghton - Shell
Ewan Abel - Repsol Resources UK

Christian Shields

Colin Black — Carjon-nrg

Hamish Mackenzie - Baker

Halliburton, Baker Hughes, slb, Weatherford

Wellvene, Oilenco, ......


mailto:Christian@welloptimsation.com
mailto:kwise@oeuk.org.uk

	Slide 1: Addressing Reliance Upon and the Reliability of Downhole Safety Valves: Goals, Challenges, and Progress of a Cross Industry Initiative  RWOT DHSV System Working Group
	Slide 2: Presentation Outline
	Slide 3: Wells Task Force, RWOT/OEUK & ICoTA
	Slide 4: Wells with DHSV Issues / Shut in Wells
	Slide 5: Where is the Pain? Interventions
	Slide 6: Where is the Pain? Interventions
	Slide 7: Timeline of Collaborative DHSV Focus
	Slide 8
	Slide 9: Presentation Outline
	Slide 10: OGTC / NZTC Study – Key Faults
	Slide 11
	Slide 12: Filling the Toolbox  - Digitally
	Slide 13: OGTC / NZTC Study – Root Causes
	Slide 14: Quest for Further Data – Frame the Problem
	Slide 15: FMECA and other Reliability Techniques
	Slide 16: What Could the Project Achieve? Guidance 
	Slide 17: Presentation Outline
	Slide 18: Understand What Can be Done 
	Slide 19: DHSV System Working Group – Join Us email Christian Christian@welloptimsation.com or Keith kwise@oeuk.org.uk

