Balder Future Project: The Jotun FPSO tow and hook up
New life — same field

Sondre Bryn Hagheim
Senior Engineer
Ocean Installer AS
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1 Introduction and Project Overview

Balder Future Project — Jotun FPSO Hook Up & Tow 2025
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Background and Project History Oceanlnsialler

Jotun FPSO - From Original Production to Redevelopment

» Original Jotun A FPSO: start of production in 1999
« End of field life and decommissioning completed in 2020 -
« Tow from field to Rosenberg yard by Ocean Installer ?gggm

.om
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Background and Project History Oceanlnsialler

Jotun FPSO - From Original Production to Redevelopment

New subsea infrastructure tied back to Jotun FPSO.

New wells, umbilicals, flowlines, structures, mooring
system wet stored during yard stay
Equipment wet stored during yard stay

— 0Oil

—— Water

— Gas

— Umbilical
—— Outof Service
&> Existing Wells
< New Templates
<3 Water Injector
#5P Riser Base




Background and Project History Oceanlnsialler

Original schedule

Repeat previous operations — don’t change anything

Offshore tow &

= !
“wap gl & LR hook up
- x o .
Y -& Mooring

installation

Tl

SUREF Installation

Tow to shore

2020 2021 2022



2 Mooring System-installation (2021 )

FPSO mooring system — scope and configuration
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FPSO Mooring System Installation

Oceanlngialler
Offshore photos
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FPSO Mooring System — Scope and Configuration

Overview

Oceanlnsi
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FPSO Mooring System Installation Oceanlnsialler

Vessels

Anchor pile Bottom chain Top Chain
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FPSO Mooring System Installation

Mooring system configuration
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Oceanlnsialle

Pre lay mooring arrangement
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FPSO Mooring System Oceanlnsialler

Turret-moored FPSO

FPSO Hull
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Monorail for air hoist

Oceanlnsialler

Mooring winch

Mooring winch deck

Suspension Personnel required at spider
wire/Chain :
| - _ —~ topper rigging dec!< for connecting forerunner
chain
|Long forerunner chain |
Short forerunner chain | / l( o om

Upper chain stopper

Spider deck
Flapper

" Lower chain stopper

Chock
Short forerunner chain .

Turret-moored FPSO 13



Oceanlnsialler

/ L
! |

!
gl gyl g

N
A A4S A

Mooring chain

Forerunner chain e sl

14



FPSO Mooring System Oceanlnsialler

Diving work — original plan

; ENTRANCE

EVACUATION WAY

‘u

Original plan is as per old hook up system — you need human hands to
reconnect forerunner chain after each pull in

Full dive spread planned on board Jotun FPSO — Requires FPSO to
follow rules and regulations as a dive vessel.

Spider deck'under water
Divers required for offshoréeshookitip

High risk operation — low operational limit (below 2m Hs) — confined
space for divers — like diving inside washing machine

LARS installed at spider deck
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Timeline Oceanlnsialler

FPSO delays

» Original FPSO mooring hook-up philosophy relied on diver-assisted operations
* In 2024, client elected to implement an In-Line Tensioner solution
« ILT allows subsea tensioning of mooring lines, eliminating the need for divers inside turret offshore

rigin - = T\ e
oba FPSO delayed
shore t

Mooring
installation In-line tensioners introduced
. For Jotun FPSO
SURF Installation
Tow to
shore

2020 2021 2022 2023 2024
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FPSO Mooring System Oceanlnsialls

In-Line Tensioner (ILT)

ILT — operational limit 2.5m — 3.0m (Hs)
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Comparison Oceanlnsialler

Offshore Hook Up Diving vs. ILT

Aspect Diving Hook-Up In-Line Tensioner
Execution Divers inside turret Subsea Tensioning
HSE Risk High — confined space and diving risks Low (diverless)
Hs Limit <2.0m ~25-3.0m
Weather sensitivity Highly weather dependent Reduced
Schedule Robustness Weather-critical More reliable
Prep work performed outside critical path
Complexity Lower (tensioning) Higher (equipment and controls)
Overall cost impact High offshore costs, delay-driven Higher upfront cost, engineering, fabrication,

additional campaign required

Hook up - expected total duration P50 (days)
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3 ILT Installation 2024

Evolution of mooring installation approach
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New Installation Philosophy Oceanlinsialler

In Line Tensioners

TLS installed after
Status after ILT installation: . _ ILT deployment
Target links painted
Spiral strand wire B / \ /

(750m)
(EE—:‘.-E-E'-EE‘-: ' S e N T e 3¢
S — Blue White Ye:LOW \
i i “golden”

Approx. 30m link link 90

link

Laydown
Anchor end
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Offshore ILT Installation Oceanlngialler

Normand Sapphire
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Offshore ILT Installation Oceanlnsialler

Normand Sapphire
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Offshore ILT Installation Oceanlngialler

Normand Sapphire

Figure 13: As left North structure heading - KP 0.956 Figure 14: As left ILT overview

Figure 15: As left ILT overview Figure 16: As left Blue link — KP 1.027
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Timeline Oceanlnsialler
FPSO complete
March 2025
ILT Installation -
Original
, r FPSO delayed | = TF=
tow
SUREF Installation
Tow to
shore
| | | | | |
2020 2021 2022 2023 2024 2025
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Inshore Operations Oceanlnsialler

Jotun FPSO completed March 2025

Five years at Rosenberg yard

26



Nnstaller
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Inshore Operations Oceanlnsialler

Chainstopper chain installation

» Drag anchor installation & station keeping thereafter + Diving vessel BB Ocean mobilised with dive spread and moored at FPSO
port side

* FPSO at “Lightship” Draft ~5.0m
* Riggers working at Spider Deck ~0.5m above waterline

* Normand Sapphire loaded with 12 x 80m chainstopper chains

NOTE:
- MOTHER VESSEL POSITION TBD.
- MOTHER VESSEL OMITTED FOR CLARITY
- LDC OMITTED FOR CLARITY

TUG A STAND-BY
READY TO CONNECT
TOFPSO

T £ =
o Jomo | 0447-0007-8K-600 02
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Inshore Operations

Chainstopper chain installation

Oceanlnsialler

» Diver operations completed:

Cleaning lower chainstoppers
Connect rigging at lower chainstoppers
Remove suspension wires

Survey




Inshore Operations Oceanlnsialler

Chainstopper chain installation
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Inshore Operations Oceanlnsialler

Chainstopper chain installation

j fi%t“*n&.% A
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4 Offshore Tow-outto'Field

- Fjord to Balder Field
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Offshore Tow to field Oceanlngialle

Vessels

Tow & Station Keeping

» TV1 — Aurora Sandefjord (390Te BP)
+ TV2 - BB Octopus (201Te BP)

+ TV3 - Siem Opal (297Te BP)

Hook-Up
* AHT1 — Normand Sapphire (282Te BP, 25Te AHC Crane, AHC work winch)

- AHT2 - Saltfjord (397Te BP)

~ | BB Octopus ——— BB Coaster |t

33



Offshore Tow to field Oceanlngialler

Tow route

« 68m chain lengths hanging below turret for tow out.
Dist TPOP | TC TR Weather criteria

(Nm) | (hr) | (hr) | (hr) | OPLim

BF 5 (2m Hs and 20 knots
wind) for commencement

» Extreme tow draught of ~79m — some extra drag forces induced Leg

» Tow route planning to ensure sufficient water depth during tow

Offshore Tow ~106Nm Offshore Tow 106 24 12 36 Restricted thereafter:

3.6mHs
30 knots wind

TV2

34



Offshore Tow to field Oceanlngialle

Station Keeping

« On arrival at the field outside the 500m zone the 3™ tow vessel connected
TV1

+ Station keeping trial performed with 3off TVs | Tow Assist

 Relocate FPSO to turret centre position ™v3 GE—Ej

* Moving in from north west
+ Tight corridor between MWA's [STATION KEEPIN(
«  Strict weather limitations FIRST 6 LINES B
+ Simulator training conducted with captains and tow masters beforehand

KONGSBERG

1 s As-Built Centre Position Buoyancy Tanks is 78.6 metres (MSL) a 1
sAS-BUILT POSITIONS 465549.18E 6567364.73N o e |

Heading 180.02 deg G e i \(ﬁ =4
r Yy 1
| 4

AMIDWATER ARCH STRUCTURES: ‘ MWA §1-1 Anchor lotec Walor Copit eraon clMWA
4
Lol

FPSO Turret Centre

Design Position |
465549.00E 6567283.00N |
Heading at 265 deg G

(for Hook-Up of first 3 lines) |

MWA S2-1 Anchor
As-Built Centre Position
465629.42E 6567276.05N
Heading 276.12 deg G

™
- ‘
MWA S§3-2 Anchor MWA §2-2 Anchor L
; " ) MWA S3-1 Anchor Byl o —
:‘;‘;‘;ﬂ: g‘eé"‘égﬁ?;“z(’:s y S /s Built Centre Position ?25%';”5 é:;é’ gg;ozs;!alo& N | —— e b
Heading 058.52 deg G 1a9902:15E uah/ 210,930 Heading 297.72 deg G ppebmanree

Heading 034.72 deg G
2




S Offshore Hook-Up Operations

ILT subsea tensioning
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Offshore hook up Oceanlnsialler

Connect mooring line to FPSO

* AHT 1 (Aurora Saltfjord) recovered wet stored mooring line from dog leg position

* AHT 1 recovered chainstopper chain from FPSO

» Connected mooring line to chainstopper chain via H-link

126m

126m




Offshore hook up and tensioning Oceanlnsialler

Subsea tensioning

* AHT 2 connect to active chain on ILT resting on the seabed — Sapphire with AHC winch
* AHT 1 deploy chain connection whilst AHT 2 tension the mooring line

» AHT 1 disconnects from the chain connection (and moves clear)

AHT1
AHT2

WORK WIRE WORK WIRE

CC
H-LINK

TCU

TCL ROV “Segr Tcu

/GOLDEN LINK

2oV 126m
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Offshore hook up and tensioning Oceanlnsialls

Subsea tensioning

* AHT 2 tensions the mooring line until target/golden link achieved at ILT
* AHT 2 reduces tension and lowers ILT to seabed

* AHT 1 measures and records mooring line angle with ROV

d
~50Te to 80Te Thrust AHT2

210m to 260m

WORK WIRE\

TCU
(DEAD CHAIN)

ILT

KCQHVE CHEIN} Pre-Laid Risers

TCL ™ GOLDEN LINK
(PASSIVE
CHAIN)

@ @ 126m
SIS 7
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T olrr
Offshore hook up and tensioning Oceanlnsialle
Subsea tensioning
Date: 10042023 3 ) pe : AAY E: 48562480 N: 6566860.64 Date: 14042025 HOG: 1294 : - o ., E: 48562401 N: 656887241
Time: 01:54:14 : T b KP: 0.954 DeC: 427 Time: 01:59:34 Depth: 114.48m d KP: 8.958 Dee: -3.37
NO-1078 Balder Future t NO-1078 Balder Future ML11 Mooring Line Inll‘llw
Jotun Mook-Up 2023 ba. Jotun Hook Up 2023 .
Hormand Sapphire Magnum 114 Nermand Sapphire Magnum 114
Figure 24: Started tensioning (second tensioning) Figure 25: ILT off seabed (second tensioning)
Date: 11 042025 HDO: 099.7° Prch: -1.19°  Rol: 2.99° E: 46ES02.20 W SCE69ST.7C  Date: 119 o PRch:-189°  Rell: 279" E: 480601.85 W 66669570
Time: 04:42 Depth: 112 60m ALT 8 30m KP: 0.956 DCe: 383 Time: 04:42 T7m ALT 11 83m KP: 0.958 DCC: 446
NO-10T8 er Future  ML12 Mooring Line Installatien NO-107T8 Balder Future Wooring Line installation
Jotun HookUp 2023 Jotun Hook Up 2023
\ ) ’ \
\ \
40
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Tensioning operations Oceanlnsialler

Tensioning sequence

Loads during final tensioning stages were higher than predicted — keeping bow station keeping tug and using its bollard pull to offset Jotun
towards the line being tensioned allowed to reduce the Sapphire winch and bollard pull loads

O Pre-tensioning — Three first lines
Pre-tensioning — Next three lines

Pre-tensioning — Final six lines

1t tensioning round
2nd tensioning round s

00

3rd tensioning round

P

(O 4" tensioning round ;
ML#12

S

oo S
q@v.... PP
ot il

L)

ML#11  ML#10

ML#09
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Tensioning Operations

Tensioning sequence

Oceanlnsiall

bluewater

6567287
= Turret tolerance
6567286
Project Data - ® Nominal position
Project number 0-2211-M Neutral position
Installation code JBX gs87285 O (before adjustment)
Reference ~ F 6567284 ® Measured position
General E
Date of 16/04/2025 el
Local time 10:59 $ eser202
Water depth and vessel draft
Actual water depth 1280 [m] saerzm
Vessel draft] 10.5 [(m] 6567280
10.5 [m]
6567279
Vessel position Easting [m Northing [m 2 2 % 8 8 B 4 8 a4
Measured position|____465549.31 |  6567283.29 2 8 82 9 8 8 82 5 9
$ 2 ¥ ¥ 8 8 8§ 9°8 %
Measured chain angles Chain angle [® Easting [m]
Line1 433
Line2| 41.9
Line3 42.1
Line4) 41.7
LineS 4238 Chain angles in static condition
Lines| 422 (before correction)
Line7| 42.0 120
3 \ In tolerance but
A,
|.Tne8 42‘? ‘\\ 5 group tolerance >1°
Line| 42.5 T ‘!\ N # In tolerance
Line10 43.3 < 118 1 Ballst drafp R iR by
Line1 415 1 HEE -
Line12 41.8 £ b
016 5 \
& » \,
" z A\
\ % s
£ 14 N 3
& Loaded draft by W
v =15.36m 5 \
& \ \
5 12 \ \
= \ Y
‘\ ‘\
‘\
10 *

30 35 400 405 410 415 420 425 430 435 M0 M5 450 455 460 65 470

Pre-tension angle [deg)
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Complete
FPSO Ready for Production - first oil late June 2025

Oceanlnsialler
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Balder Future
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Global provider of mooring related services Oceanlnsialler

Track-record in both remote and harsh environment

Balder Future — Var Energi Johan Castberg - Equinor

- BUSD 0,5 EPCI SURF
+ FPSO tow out and mooring

* T&I of mooring system
* Tow out of FPSO

* Hook-up of the mooring line system

o= el

Tortue FPSO — Technip Energies B
N 2 Kraken - Enquest

* FPSO mooring line installation and

rectification

+ T&l of FPSO mooring
*  Hook-up of the mooring line system

Driven piles

Chinguetti — Petronas & BW Offshore

+ Disconnection of,FRSO
* Recovery and disposal-of.risers

BW Pioneer — BW Offshore 8

* Mooring line recovery
* Reinstallation at 2500 meter of water

Drag anchors|

Equinor Firefly South Korea

* Mooring and IAC field study

Suction anchors

Sangomar - MODEC

FSU Storm — ElectroGas Malta

+ T&I of permanent mooring spread and
hook-up to FPSO

* 780 meter water depth

* EPCI of mooring system

5

Aje — Yinka Folawiyo Petroleum

Suction anchors|

+ Installation & hook-up of complete *  Worlds first LNG processing plant
mooring system * T&l mooring installation
* Including STP buoy and suction anchors *  Hook-up of LNG carrier & LNG barge

Ocean Installer — Company presentation 45



Sondre Bryn Hggheim q
Sondre.hogheim@oceaninstaller.com "

Thank You

Oceanlngsialler



