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Veslefrikk Perm anent P&A cessation project

• Veslefrikk field

• Scope of work

• Preparations

• Strategy

• Execution

• Experiences

• Sum m ary
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Veslefrikk field
Production 
License

Equinor 
Energy AS
Operator

Petoro AS Repsol Norge 
AS

Wintershall
DEA Norge 

AS
PL052 18,0% 37,0% 27,0% 18,0%

DG 2 DG 3 DG 4

Decem ber2016 Q 4 2020 (PP&A) 2027

Key figures

W ater depth (m ) 175

VFA Topside (tonnes) 5 500

VFA Jacket (tonnes) 10 500

VFB Sem i-sub (tonnes) 25 500

Production start 1989

Num ber of wells 24

VFB construction year 1986
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O riginal* Actual**

O il (M Sm 3) 55,4 55,3

Gas (BSm 3) 5,4 4,2

NGL (M Sm 3) 1,8 3,4

Total (M Sm 3) 64,2 63,0

*   Recoverable volum es, ref NPD 2022
**  Production saleable, ref. NPD 2022
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HSE

• SIF = 0

• LTI = 0

PP&A com pleted  
• 24 of24 wells incl2 w/subsea wellhead + tie-back
• Stops for FG = 0, repair of bridge,m ain crane, HTV

• Start PP&A 06.01.2022 – End PP&A : 24.05.2022

W ell control 
•  1 x Incident, classified as Grey

• Bottom  sub unscrewed from  shallow plug as 
secondary barrier 

 

Perm anent P&A
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VFA : Sm all platform , lim ited deckspace

Pipe deck

W ell 
intervention 

underneath rig

Photo: Stavanger Aftenblad

Pre-P&A operations: 
2 wells perform ed through 
rig on rig tim e
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W ell overview and status

PP&A com pleted 100%;

• 19 of19 x O il producer w/ Gas lift

• 1 of1 x W ater injector(inclSubsea W H)

• 2 of2 x W AG injector

• 2 of2 x W AG DIACS (SM ART wells)

• Total 24 wellsincluding

• 2 of2 withbarriersin deep 13 3/8’’ csg

• 2 of2 withtie-back from  subsea W H

PP&A m ilestones

• 06.01.2021 Start A-5 C PP&A, well #1 

• 17.02.2022 Ceaseofproduction 

• 28.02.2022 Pre P&A W L com pleted

• 24.05.2022 End A-1 BT2 PP&A, well #24

N
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Preparation and m ain studies

Discharge Perm it

• Application

• M eetings with M dir

• Approval

Ready for O peration

• Establish status of the 
drilling facilities

• Identify equipm ent and 
system s requiring 
corrective actions

Subsurface Evaluation

• Cross disciplinary report 
with personnel from  
operational geology, 
rock m echanics, 
geophysics, reservoir 
technology and drilling  
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Activity Program

• Scope of work, 24 wells

• Pre P&A operations

• Pull tubing/casing

• Verify barriers

• Establish P&A barriers
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HSE exposure

NO RM  / LRA / LSA

• Norm ally O ccurring Radioactive 
M aterial (NO RM )

• Establish procedures for 
m easurem ents and handling

Benzene / VO C

• Benzene, VO C and toxic fum es

• Personal VO C detectors 

• PPE availability

• Benzene detectors available

H2S

• H2S specialist services
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Vibration 
analysis

PM  

3M  / 6M  
/12M  /24M  / 

60M

NDT
W ell control 
equipm ent, 
certification

Derrick 
inspections 
Lifting  

appliances 

Prepare facilities for PP&A

W inches and m an riders 
Certification

Dropped object inspection in 
derrick
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Preparation for O peration
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Veslefrikk drilling system s and equipm ent -Status

W ell control equipm ent

• BO P and HP risers -5 yrcertification 

• BO P control unit verification

• Accum ulator bottles serviced and certified

Established extensive and detailed PM /CM  plan 

• Vibration analysis of DW, DDM , M P’s, Sheaves

• NDT of drilling equipm ent

• Annual verification of lifting appliances

• Perform  service com pany rig surveys 

G eneral O ther

• Replaced lightning fixtures in drilling areas

• Established contingency plans for m ain risks

• Video inspection and certification of HP hoses

Corrective m aintenance / O perational lim itations

• Poor boy – Strengthen integrity in pitting areas

• Red stand pipe – Reduced operating pressure 280 bar
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PT

Pre P&A – Prepare for rig operation

• Secondary barrier -Shallow plug

• Prim ary barrier – Deep plug

• Alternative : Pum ping weighted fluid

• Perforate or cut tubing 

• Displace tubing and A-annulus to sea water

• Release/prepare for pulling ASV and tubing

• W ell intervention perform ed in parallel with PP&A rig 
operations when possible 

• 2wellsperform ed throughrig onrig tim e
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26″ / 30’’ conductor

20″ casing

13 3/8″ casing

9 5/8″ casing

Liner



O pen 20 O ctober 2022

PP&A strategy– Barriers

• Com bined prim ary and secondary barrier in Green Clay

• Shallow plug isolating well fluids from  sea

Havbunn @ 175 m MSL
(231 m MD RKB)

30'’ / 26'’ lederør
350‐470 mMD RKB

Mekanisk plugg i 20'’ foringsrør
@ ~350 mMD RKB

Sement plugg 
~ 250‐350 mMD RKB

20'’ foringsrør sko under
~ 600 mMD RKB

13 3/8'’ foringsrør sko, typisk 
~ 1500 ‐ 2500 mMD RKB

Primær og sekundær 
tverrsnittsbarriere i 9 5/8'’csg

alernativt 13 3/8'’ csg

MSL
(56 m MD RKB)

Kutt under 
havbunnen
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Verification of annulus barrier

• Form ation as barrier qualified in Green 
Clay by XLOT;

• Perform ed in two wells 

• Across intervals with different log 
responses

• Annulus barriers verified by logging 

• Identified cem ent or creeping 
form ation as barrier

• M echanical plug set at depth with 
verified annulus barrier 
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• Singelwell slot

• M ultiple wellbores

• Com plex barrier status

• P&A perform ed over 30 years 

• Variations in governing 
requirem ents

W ell slot vs W ellbore barriers

14 |  PP&A startup status
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Form ation vs barrier correlation panel
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24 wells/slots and 92 wellbores
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Handling of gas in return flow

• Circulated to verify gas free well before pulling tubing 

• Crude in return resulted in gas alarm

• Perform ed risk evaluation

• Established procedure for injection of return  fluids

• Rigged up tem porary lines for injection 
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O perational challenges

Abrasive water jet
Cutting of XM T bolts

Tubing dropped 5m  after 
ASV release and jam m ed 
on tubing below deep cut. 
Pulled 680 m  extra tubing
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Retrieved ASV after 
m illing

Fished clam ps from
wellhead
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O perationalchallenges

DIACS well with 7 control lines and bum per wires
Control line birds nest pulling tubing
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Assisted pulling of C-section 
with hydraulic jacks.
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Cutting casing at surface, pulling parted tubing
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Successful cut of 13 3/8’’ P-110 #72 csg
Link

Pulled parted tubing
Parted during injection below hanger
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DHPT force (T/m ) 
after Perf/wash

Unable to pull 
with m ax force 
585 tonnes

Successful pulling 
at 410 tonnes
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A-4 A Subsea wellhead

.
Pulling subsea hangers
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9 5/8’’ csg hanger 
• M illed with 15’’ m ill
• Pulled 9 5/8’’ hanger 

and casing

13 3/8’’ csg hanger
• M illed with 15’’ m ill
• Pulled casing
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Learning curve
m odel
Planned tim e vs actual as;

• Days per well incl waiting on 
weather and skidding 

• A-6 Perform ed in two 
operations 

• Establish barriers

• Pull subsea tie-back 

• Not including activities

• PM /CM  : 47,2 dys

• W L w/ RIG : 15,1 dys

• Crane repair 21,8 dys

• Last PP&A com pleted 24.05.22

22 |  VF PP&A Tim e and Cost developm ent

O n target!
W ell 16 of 24

Extensive testing of 
GC as barrier 

Pulling deep 10 ¾’’ 
inside 13 3/8’’ csg
through GC

Downhole pressure 100 bar 
above reservoir pressure. M ud 
as prim ary barrier. SS W H.

13 3/8’’ csg
cem ented/stuck 

above seabed. SS W H.

Pulling deep 9 5/8’’ 
inside 13 3/8’’ csg thro  ̀
G C. Deep 9 5/8’’cm t 
plug above gas res.
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Experiences

Challenging to start up old rig with new crew 

• Equipm ent status, relevant crew experience vs installation specific equipm ent  

Equipm entrequiring extensive am ount of repair, upgrades and adjustm ents

• Unitong, HTV arm , URA/IRA (racking arm s) HTV causing m ost of total NPT

• Corrective m aintenance Elm agco and m ain crane

O peration

• ASV rem oval – O ptim ized cutting, m illing, pulling sequence for each ASV type

• O ptim ized and rem oved bottle necks in nippling operations, reduced from  alm ost 4 days to less than 1 day

• Perform ing m ajority of operations in TSW  to m inim ize m ud handling cost and optim ize cem ent quality

• Cutting XM T bolts with abrasive water jet cutting and perform ing W L operations as sim ultaneous operations

• Im proved efficiency by fabrication of prototype 13 3/8’’ csg cutter technology

• Efficiency im provem ents by standardising operational sequences and using dedicated personnel (Cmt, Fishing, W H)

Planning

• Build general database with all well data. Identify weaknesses or differences between wells. 

• M itigation of operations with elevated risk level 
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Sum m ary

• HSE : No serious incidents or accidents

• Sim ultaneous production, P&A and interventions

• Cease of Production :  17.02.2022

• M axim ize production volum es

• Verifications and audit 

• Regular partner m eetings for experience 
transfer

• PSA audit P&A Planning and Execution -
Positive feedback

• Tim e/cost, actual vs budget 

• Tim e: 84% of budget, 503 dysvs 599 dys

• Cost:  72% of budget
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©  Equinor ASA

This presentation, including the contents and arrangem ent of the contents of each individual page or the collection of the pages, is owned by Equinor. Copyright to all m aterial including, but not lim ited to, written m aterial, photographs, drawings, im ages,tables and data rem ains 
the property of Equinor. All rights reserved. Any other use, reproduction, translation, adaption, arrangem ent, alteration, distribution or storage of this presentation, in whole or in part, without the prior written perm ission of Equinor is prohibited. The inform ation contained in this 
presentation m ay not be accurate, up to date or applicable to the circum stances of any particular case, despite our efforts. Equinor cannot accept any liability for any inaccuracies or om issions.

Stephen Stragiotti, 
P&A Project leader

Veslefrikk cessation – Perm anent P&A
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Challenges and Im provem ents

• Equipm ent failures, NPT (Unitong, HTV arm , URA/IRA)

• Downhole control line experiences

• Lines broken in several places and lost in hole

• Clam ps broken off, fished or pushed to bottom

• Use extra drill crew to operate spooling unit

• Retrieved birds nest on several occasions

• ASV

• ASV with design flaw 

• Required to cut and pull on DP in several runs

• M illed ASV in one well

• Com pletion

• Tubing dropped after ASV released, and jam m ed to 
tubing below at deep cut

• Reduce tim e for reconfiguring Unitong

• Fabricated prototype 13 3/8’’ csg cutter

• Fluid handling

• Perform  operations in SW . Reduced need for m ud.

• Introduced plan for injecting tubing and A-annulus fluid 
directly into A-11. Reduced risk for gas/m uster alarm

• M easuring devices available for m onitoring exposure to 
H2S, Benzene, HC,  exhaust. 
Airstream  m asks etc available.

• Form ation as barrier, XLOT in two wells in Green Clay

• Tested hydraulic isolation across 5m  and 10m    
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