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Veslefrikk field

Production Equinor Petoro AS | Repsol Norge | Wintershall
License Energy AS DEA Norge
Operator AS

18,0% 37,0% 27,0%

December20 16 Q42020 (PP&A) 2027

\ - -

OfFTpeline g W aterdepth m 01 MSm3)
T Gas Pipeline VEFA Topside (nnes) Gas (BSm3)

/ VFA Jacket (tonnes) NGL MSm3)

VFB Sem +sub (onnes) TotalMSm3)

Producton sart
* Recoverab® volmes, r2efNPD 2022

Numberofwels .
** Producton sakablk,r2ENPD 2022

VFB constructon year




Pexrm anent P&A

HSE W ellcontrol
« SF=0 « 1xTcdent,chssifed asG ry

« ITT=0 « Bottom sub unscrewed from chalbw pligas
secondary barrer

PP&A complkted
24 of24 wels ncl2 w subsea welhead + te-back

Well control incident category

Nom'-.,egqass Well control incident | grpmr R o

Location:  Block 3073 on NCS Impact:
Rig type: Fixed * Failure / loss of barrier element
Well type: Oil producer wigas lift * Losttime / progress

Stops OrFG =0 ,repairof bridge,m an crane HTV Date: 18.04.2021 * Reputaton
Plan: lllustration / Wellbore schematic:

StartPP&A 06 012022 — End PP&A :24 052022 LS okt nd v e oo pmarety e

+ Well interventions performed &A of the well, securing the well with two
barrier plugs. Upon installation, the shallow barrier plug was tested to 280 bar

Operation with course of events:

+  Two barrier plu clgs were installed by interventions to enable nipple down XMT g wemmo e 3 T2
and nipple up drilling BOP.

1 grmm

On 1804 2021, the 5 12" EV0 E’ at 78 m fa\led to hold pressure while e

performing a BOP connection test to 250 bar. Prior to R g s

W%’g up the drilling BOP it was verified no pressure build Up above the " a2 38 mS
eep barrier plug S

A new EVO plug was set at 45 m and a good connection test was performed to

20 / 250 bar to qualify the BOP as a secondary barrier element

Reason for events:

After the EVD plug at 45 m was pulled, the suspecled plug at 78 m was pulled
to surface. On surface it was observed that the EVO plug pulled fram 78'm
was missing the ¢RED sub at the bottom of the plug —- it

Potentially incorrect make- uP of the connection between the EVO plug and the i A
2RED valve has resulted in the plug falling apart in the well et

@=Ermia amnTE

Lessons Learned:

impreva QC of 199l compenents ket ensharg and offshore Lefore intallation in
el
- Perfarm new Jeak test of secondary hamier plug shert time befors start nippling

Recommended actions:

%ﬁw m&% Wwandmmm

©
@aoasmum YD

|VF PP&A Experences
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W ellovervew and status

PP&A complkted 100 % ;

+ 19 0f19 x0 dlproducerw /G as It

« 1loflxW aternhpctor (hclSubsea W H)
20f2 XxWAG nhgctor
20f2xWAG DRCS (SMARTwelk)
Total24 welks ncliding

2 of2 wih barrers hdeep 13 3/8”csg
2 of2 wih te-back from subsea W H

PP&A m iestones
06012021St@rtA-5C PP&A ,wel# 1
17022022 Cease ofproducton
28022022 Pre P&A W L compkted
24 052022 End A-1BT2 PP&A ,well# 24

|VF PP&A Experences

Slot: 19 Well: A-16 A
Type [ ASV: HAP-TRAC OPw/GL
Production (m3/day) : 0
Status : &M ){T,_-‘}t PPEA
Flowline,/Inst. removed : Yes

Other equip : na

Slot: 13 Well: A-23A
[Type / ASV:  HAP-TRAC  OP w/GL
Praduction (m3/day) : 0
Status: 10M XT PPEA
Flowline/Inst. removed : Yes
Other equip: DHLV + VR + MSAS

Slot:7 Well:
Type / ASV: AT
Preduction (m3/day) :
Status : 6MXT
Flowline/Inst. removed :
Other equip

A-24T2
OP w/GL
0
PPEA
Yes
na

Slot: 1 Well:
Type / ASV: AVS
Production (m3/day) :
Status : 6M XT cut
Flowling/inst. removed :
Other equip :

A-17 CT2
OP w/GL
0
PPE&A
Yes
na

Slot : 20 Well: A-20B
Type [ ASV: AVS OP w/GL
Production (m3/day) : 0
Status: 10M XT PPEA
Flowline/Inst. removed : Yes
Other equip : DHLV

Slot : 14 Well: ATC
[Type / ASV: HAP-TRAC  OP w/GL
Production (m3/day) : 0
Status: &M XT PP&A
Flowline/Inst. removed : Yes
Other equip : DHLV

Slot: 8 Well:
Type / ASV: AVDLM-CTA
Production (m3/day) :
Status : 6M XT
Flowline/Inst. removed :
COther equip

A-10 BT2
OP w/GL
0
PPRA
Yes
na

Slot : 2 Well:
Type / ASV: HAP-TRAC
Production (m3/day) :
Status : 6M XT cut
Flowling/Inst. remaoved :
(Other equip :

A-8
OP w/GL
0
PP&A
Yes
DHLV

A-12 AT2
OP w/GL
0
PPEA
Yes
DHLV

Slot : 15 Well:
[Type / ASV: na
Praduction (m3/day) : 0
Status : 10M XT PP&A
Flowline/Inst. removed : Yes
Other equip : na

A-11C |Slot:9
I

Well:
A5
Production (m3/day) :
Status : 6M XT
Flowline/Inst. removed :
Other equip

A-19C
OP w/GL
0
PPEA
Yes
DHLV

Slot:3 Well:
Type / ASV: HAP-TRAC
Production (m3/day) :
Status : 6M XT
Flowling/Inst. removed :
Other equip :

A-15 AT2
OP w/GL
0
PP&A
Yes
DHLV

A-13 BY2
DP w/GL ML
0
PPEA
Yes
na

Flowling/Inst. removed :
Other equip :

Slot : 16 Well:
[Type [ AS\V: na
Production (m3/day) :
Status: 10M XT
Flowling/Inst. removed :
Other equip:

Slot : 10 Well:
Type / ASV: HAP-TRAC
Production (m3/day) :
Status : EM XT
Flowline/Inst. removed :

Other equip 55 WH +MSAS+MSAS

A-2B
OP w/GL
0
PPERA
Yes

Slot : 4 Well:
Type [/ ASV: na
Production (m3/day) :
Status : XT removed
Flowling/Inst. removed :
Other equip :

A-4 A
OP w/GL
0
PP&A
Yes
55 WH

Slot : 23 Well:
Type / ASV: HAP-TRAC

A-3C
OP w/fGL
0
PPEA
Yes
S5 WH + DHLV

Slot : 17 Well:

[Type / ASV: na

Praduction (m3/day) : 0
Status : 10M XT PPEA
Flowline/Inst. removed : Yes
Other equip : 55 WH

Slot : 11 Well:
Type / ASV: AVS
Preduction (m3/day) :
Status : 10M XT
Flowline/Inst. removed :
Other equip

55 WH + DHLV

A-1BT2
OP w/GL
0
PPEA
Yes

Slot: 5 Well:
Type / ASV: HAP-TRAC
Production (m3/day) :
Status : 10M XT
Flowline/Inst. removed :
Other equip :

A-18B
OP w/GL
0
PP&A
Yes
na

Well: A-9 AT2
Type [ ASV: AVDLM-CTA OP w/GL
Production (m3/day) : 0
Status : BM XT PP&A
Flowline/Inst. removed : Yes

Slot : 18 Well: A-6 AT2
[Type / ASV: na
Praduction (m3/day) :
Status: 10M XT
Flowline/Inst. removed :

Other equip : na

Other equip :

W ryoe / Asv:

Well:

na
Preduction (m3/day) :
Status : 10M XT
Flowline/Inst. removed :

Slot : 12

Other equip :

A-22B |

0
PP&A
Yes
na

Slot: 6 Well:
Type / ASV: HAP-TRAC
Production (m3/day) :
Status : 6M XT
Flowling/Inst. removed :
(Other equip :

A-14 A
OP w/GL
0
PP&A
Yes




Preparaton and man sudes

D scharge Perm & Ready forO peraton Subsurface Evaliaton Actwviy Program

S — W Y] )
Vesiervk PP&A report: .- - equinor %<
Equinor Energy AS equinor equinor
Forusbeen 50
4035 Stavanger Trondheim,
7. desember 2020 : Date: 30062020 DW200 - PPA Well activity program
Veslefrikk PPEA Subsurface evaluation Field: Veslefriki

; ) ) Wells: At through A-24
e Yt fbes oppgict ved svar) sakbehandler: Veslefrikk PP&A Survey Raport

Hmrom TPD D&W FFD FMU

Documentro. - Gonact no: Fropet

Conraet o Frojest

Cassieaton Distrbugon
1 Corporate Equinor

BT )
20220830 Final

Vedtak om tillatelse til permanent tilbakeplugging av

Veslefrikk A&B

brennene pd Veslefrikk
e Ge

20.10.2020

Vi viser til seknad fra Equinor Energy AS (Equiner) datert 31. august 2020 om permanent
tilbakeplugging av de 24 brennene i utvinningstillatelse 052 og 053, samt mote med sfeation: e axemal riuton o ogncs paners nd Acher AT Soue
Equiner, Petroleumstilsynet og Miljodirektoratet 22. september 2020 og annen . Dste:
korrespondanse i saken.

+ Applcaton - Establsh smtusofthe + Crossdscphary report Scope ofwork,24 wels
drillng faciltes w 1h personnelfrom
operatonalgeobgy,
rockm echants,
geophysts, reservoi Verify barrers

techno bgy and driling Establch P&A barrers

« MeethgswihMdix Pre P&A operatons

« Hentfy equim entand
system s requirhg
corrective actons

« Approval Pulltubig /cashg




HSE exposure

NORM /LRA /LSA Benzene /VO C H2S

Eksponering ikke tillatt. Kontakt yrkeshygieniker.

Pusteluft med separat pusteluftreserve
Krav om doble barrierer, SIA og spesialopplaring

Pusteluft

Turbo med med helmaske
helmaske 3 %‘ &.

Vsl POISONOUS GAS
oo @ MAY BE PRESENT

Nomm ally O ccurrng Rad bactive Benzene ,VO C and toxt fum es H2S spechlIstservies
Materal NORM )

Lav risiko for eksponering: Uten and

PersonalVO C detectors
PPE avaibbily
Benzene detectorsavaibbke

Estableh procedures for
m easurem ents and hand ng




: : Condition monitoring @ 4 KARSTEN
Preparaton forO peraton | Report MOHOLT

Vbmaton
analss

Dropped ob®ct hspecton n
e[Shameld

Derrtk
hspectbns
Lithg
applances

W hchesand man rders
C ertdfcaton

VIRVELSTRGM RAPPORT
EDDY CURRENT REPORT

W ellconttol
equpm ent,

Final NDT report received for evaluation Jss e



Veskfrkk drilng system s and equpm ent - Satus

W ellcontrolequipm ent Corrective m aitenance /O peratibnallin fatns
« BO P and HP riers - 5 yrcertiftaton + Poorboy - Strengthen ntegriy h pitng areas
+ BO P controluntveriraton
« Accum ubtorbottks serviced and certafied

Established extensive and detaied PM /CM phkn
« Vbraton anaysisofDW ,DDM ,M P§,Sheaves
« NDT ofdrillhg equim ent
+ Annualverifcaton of fthg applances

« Performm service com pany rg surveys

G eneralO ther
+ Rephced lghtnihg fixtures 11 drillng areas
+ Establshed conthgency phns form an riks
« Video nspecton and certifcaton ofHP hoses




. ' @ _
Pre P&A - Prepare orrig operatbn )
P
-,
+ Secondary barrier - Shalow plg A &
« Prinarybarrer-Deep plg 4 A
g0l g
- Alematie :Pumpihg weghted fliil % 1 ‘;
« Perforate orcuttubng ’; 5§
« Diphce tubng and A -annulis to sea water y 3
@

+ Rekase prepare Orpullhg ASV and tubing

+ W ellnterventon perform ed n paralelw th PP&A rg
operatobnswhen possb ke

« 2welsperom ed through rgon rg tine

26" /30 "conductor

20" cashg

13 3/8" casng

9 5/8" cashg

Lier




Veslefrikk Generic PPnA G-segment

Project Name: Veslefrikk PP&A
Project Analvst: DPN OTE GOP PWBS fredag 16. oktober 2020
Wellbore: Overburden Curves Airgap: 56 m Water depth: 175 m

] 0 | |
i Gas pad Stasford base 00275
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Verifraton ofannulisbarrer

« Form aton asbarmerqualfied 1 G reen
C By by XIOT;

« Perormed ntwowels

« Across ntervak w th different bg
reSponses

« Annulis barrers verifed by bggng

« Hentifed cem entor creeping
form aton asbarer

« Mechantalplig setatdepth w ih
verifed annulisbarrer

Cement or Cement | Potential

Formation or | or for

Combination | Formati | Hydraulic

of both on Isolation!!
Bond

2062 2900 Formation Good/Me ngh

2000 | 2025 | Formation | Poor | low __

Length of
Interval if
Isolating
Potential
is ‘High'

Comments

Relatively homogeneous azimuthal
distribution — CBL higher for the same
apparent impedance observed in lower
sections which indicates formation collapse.
But still CBL is less than 10 mV. Slight sign of

ovalization is observed here (See Figure 5).

USIT indicates low impedance and CBL




| 14 Hydraukc coriol ine for DHEV

VE SLEF RIKK
¥

10M »ems e~ 1 14 doantoie PT gauge ine WAS (Subses tieback w external

W ellsbtvsW elbore barrers | (4G Sutnastinciwexm=! | equinor

: S T T
ML 5 mND RKB [ 15042000 A4
| | DRAFT

Equinor

Weight Grade Threads TOC (mMD/mT VD)

Shgelwellsbt ] R i -

BH1 B ST-2RB seabed
ny K55 Big Omaga Ssabed

Mulpk welbores e~ = o R e ome e

s1T g w20 SM355  Vam Top
51T g 23 L8 Vam Top

Compkxbarrersatus

P&A performed over30 years

« Variatons h govemig : -
requiem ents .

235 mTVD

T rer shoe
&% miD




4 elb/sbtsand 9 e bore

Field Veslefrikk
Projec! PP&A Barriers vs Im| - Conelation panel

mTVD| Group | Formation | A-5 [A-5T2[A-5T3| A-5A|A-SB|ASC] A-9 [A-9T2[A-9T3]A-9A [A-9AT2| A-16 [A-16 T2 A-16A] 7-5 | 7-A [-BiA-2/A-29A] A-17 [A-TTA[A-I7B[A-T7TCA-17CTd A-8 |A-BA|A-8B | A-21 [A-21T2(A-21 TIA-21T4[A-21A] A-22 [A-22 A[A-22B] A-15 [A-15 AR-15 AT

oo
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2007
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300
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3200
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Handng ofgas n retum fbw

+ CIrubted to verify gas free wellbere pullng tubng
« Crude n retum resuted ngasahm
« Perform ed rekevaliaton L e
] ]

« Es@blshed procedure or necton ofretum flids

« Ryged up tem porary nes or ngcton —

[1° Py hoda Prom peoduction)]

>

Flowmeter - J
BPV ,‘4




O peratbnalchalenges

Abrasie water gt
Cutthg of XM T boks
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Tub g dropped 5m after
ASV rekase and ammed

on tubhg bebw deep cut.

Puled 680 m extra tubng

Retreved ASV after

Fxhed chmps from
welhead

Neg A gw

J
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O peratbnalchalenges

DRCS wellw ih 7 controllhes and bum perw Ies
Controlhe bidsnestpuling tubing

A ssuted puling ofC -secton
w th hydraulc acks.




Cuttng casihg atsurface,pullng parted tubng

Successfulcutofl3 3/87P-110 # 72 csg Puled parted tubing
Parted durnhg ngcton bebw hanger

13 3_8 P110 72 lbs_ft




PULL TO FREE SECTION (TONS/M)

40,0

30,0

]
S
=]

]
=
2

,..
&
=]

[
=
=]

30/3-A-22 B Pull 10 3/4" inside 13 3/8" Csg

DHPT Drce (T/m)

afterPerfivash
Unabk to pul

wihmax orce
585 tonnes

Successfulpuling

585 585 585 L85 L85
at410 tonnes

546

20,2 §

410 /

‘284 _
14,6 W

293 129

386
200 186 /
73"
- 56, Moa
L W= 2,24 I i = 19 s s i
"-nis__'_.aj . ._- H_=m B .
a5

1386 1700 1886 1990 19 1945 1905 1945 1945 1990
M MD TO BTM DEPTH OF INTERVAL

Force (T) mmmmSection length [m) 8= Available / Actual [T/m)

1000

900

300

700

600

300

200

100

OP OR JACK FORCE TO FREE SECTION (TONS) / PULLED LENGTH (M)




Internal subsea connector
Top of 20" csg with

18 5/8" hanger

Top of L

30" hanger F‘

Top template
yoke pl

Surface cement plug

AN
f

Surface Wellhead

26" starting head

26" tie-back to
surface wellhead

F’ Subsea wellhead

42" Starting hub

218 1,2 [470mm]

N

WELLHEAD DATUM

.

30" conductor shoe
@~ 300 mMD RKB

Bridee pluz in 20 casing

20" csg shoe below
~ 470 mMD RKB

13 3/8" csg shoe typically
= 1500 - 2500 mMD RKE

#1656 1,8 [410mm]

%

/

815 [.‘!Ellrr'l"\]

&

42" CONDUCTOR
307 CONDUCTOR

20" CASING
13—3/8" CASING

Pullng subsea hangers

9 5/8"csg hanger

* Milkdwih 15”m il

 Pulkd 9 5/8"hanger
and cashg

13 3/8”csg hanger
e Mikd wih15”m il
* Pulked casihg




TIME PER UNIT, DAYS

35,0

30,0

25,0

20

=)

15,0

0,0

ASC

Veslefrikk PP&A - Learning curve model vs Actual excl A-99 activities (69,0 dys)
Extensie testhg of Downhok pressure 100 bar . P}ﬂ]’ng deep 9 5/8" .
@€ acbemss above reservoirpressure .Mud nsile 13 3/8"csg thro
asprinarybarmer.SSW H. GC.Deep95/8'cmt
plig above gasres.

Pullihg deep 10 % ” 13 3/8"csg
hsile 13 3/8”csg cem ented /stuck

through G C above seabed .SSW H.
Ontrget!
W elll6 of24

@
o
<I

A9 AT2
A-16 A
A-23 A
A-17C

A-BB
A-21A
A-22B

A-6 AT2

A-15 AT2
A-18B
A-14 A
A4 A
A-10 BT2
A-11C
A-20B
A-19C
A-3C
A-12 AT2

A-24T2

ATC

A-13 BY2
A-1BT2

2020 Plan/well (dys) . Actual (dys) Actual avg. (dys) 2020 Plan Avg (dys/well) Log. (Actual (dys))

Leammng curve
model

Phnned tin e vsactualas;

Daysperwelnclwaing on
weatherand skddng

A -6 Performed ntwo
operatons

« Eswblshbarrers
« Pullsubsea te=-back

Notihclidhg activies
« PM/CM :472dys
+ WLw/RE :151dys
« Crane repair218 dys

LastPP&A compkted 24 05 22




Experences

Chalengng to startup ol rg w th new crew
« Equpm entstatus, rekvantcrew experence vs nstalbton specitc equipm ent

Equipm ent requirng extensve am ount ofrepa upgrades and adjistm ents
+ Uniong,HTV am ,URA /RA (rackhg amm s) HTV caushg m ostoftom INPT

+ Correctize m antenance Eln agco and man crane

O peratn
« ASV removal- O ptin zed cuttihg ,m ilhg ,pullng sequence oreach ASV type

O ptin z2d and rem oved bottk necks n npp g operatons,reduced from almost4 daysto Essthan 1day

Perform hg m apriy ofopermtons n TSW t© m nin ze m ud handIng costand optin 72 cem entqua iy

Cutthg XM T boltsw th abrasie water #tcuttihg and perform hg W L operatons as sin ulaneous operatons
« Inproved effcency by briaton ofprototype 13 3 /8”csg cutter technobgy
« Efftency i provem ents by standardshg operatonalsequences and ushg dedtated personnel (Cm t,Fshnhg ,W H)

Phnnng

« Build generaldatabase w ith allwelldata .Hentify weaknesses ordiferences between welk.
« M igaton ofopermtonsw ih ekvated rik Evel




Summ ary

VF PP&A actual PP&A rig time vs well (days)
including INTV with RIG 15,1 dys and A-99 PM/CM, and wait for access 69,0 dys)

« HSE :No serpus hcidents oraccidents

. . . \ P90 (days); 600
+ Smulaneousproducton,P&A and nterventons

+ Cease ofProducton : 17022022 1 Actual accum (days); 503,2

« Maxin ze producton volm es

+ Verifratons and audxt

+ Regubrpartmerm eetigs rexperence
transfer

+ PSA audiP&A Phnnng and Executon -
Posiie feedback

« Tine/ost,actualvsbudget - :
" aae I O S S SN, S R N S S N JOV- T P I S T RO
+ Tine:84% ofbudget,503 dysvs 599 dys LA AU SR SR A R A AL U A Y "J.\Q' ¥
>
« Cost: 72% ofbudget A

mmm Actual (days) === P10 (days) === Pexp (days) PO0 (days) e Actual accum (days) = - = Total YTD (days)




WA

R RARY

Veskfrikk cessatbn — Perm anent P&A

Stephen Stragbtt,
P&A Progctkader
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Chalenges and In provem ents

+ Equpmentfailires, NPT Uniong ,HTV amm ,URA /RA)

Downhok controllhe experences
+ Lhesbmwken n severalpbcesand bsthhok
« Chmpsbmken off, fshed orpushed to bottom
« Use extra drillcrew to operate spoolng uni

+ Retreved bidsneston severaloccasbns

« ASV
« ASV wihdesgn fBw
« Requird t cutand pullon DP 1 severalrmuns
« Miled ASV nonewel

CompEkton

« Tubnhg dropped aflerASV rekased,and amm ed to
tubng bebw atdeep cut

26 | VF PP&A Experences

+ Reduce tim e orreconfgurng Uniong
+ Fabrrated prototype 13 3 /8”csg cutter

+ Flid handhg
+ Perform operatons hh SW .Reduced need formud.

+ htroduced phn orhecthg tubng and A -annulis flud
diectl nto A-11.Reduced rik Hrgas/musterahm

+ Measurhg deviesavaibbk form oniorng exposure to
H2S ,Benzene HC , exhaust.
A stream masksetc avaibbk.

« FomatonasbarmrerXIOT ntwowels WG reen Chy
+ Tested hydraulc sobton across5m and 10m




