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Founded in 1978

Privately owned

1000 employees



Energy trend bluewater
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Future of oil and gas bluewater
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LNG market developments bluewater
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Bluewater’s Advanced Loading Tower bluewater

« Advanced loading tower (ALT) technology
 Where are ALTs used

 How can the ALT support energy transition?
 What is the future of ALTs




Single Point Mooring: Jetty-less loading bluewater

CALM Buoy

Catenary Anchor Leg Moorig Advanced Loading Tower



CALM Buoy bluewater
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When Advanced Loading Tower? bluewater

CALM Buoy not feasible:

* |ce Invested waters
e Aerial hoses
« Water depth too shallow

Cryogenic loading tower



Arctic Loading Tower application bluewater

« All year around tanker loading
« Shallow water (10m — 40m water depth)
* |ce management for access channel




Arctic Loading Tower bluewater

Product swivel

Main Bearing

Ice cone—



Bluewater’s track record bluewater

Sakhalin



lce load determination bluewater

« Model testing at HSVA in Hamburg
 Survival en Operational Ice loads




Operations in arctic bluewater

Fully remotely controlled




' ' bluewater
Tanker loading in practise

S




Further development: multi products bluewater

Starboard Port side
(green/blue) (red)

LPG Starboard (green)
LPG vapour return Starboard (blue)
Gas-condensate Port side (red)




From Artic to Cryogenic bluewater




Cryogenic offloading Tower for LNG

bluewater

" ING CARRIER

Jettyless
for small-scale LNG import

ING OFFLOADING

I TOWER

CROSS SECTION OF
ING FLOWLINE SHOWING
SINGLE POLYMER COMPOSITE

REGASIFICATION FACIUTY

SUBSEA BURIED PIPELINES
AT 1.5 M DEPTH

S



Cryogenic Loading Tower bluewater

V' m% Cryogenic swivel
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hawser Cryogenic hoses

Cryogenic subsea plpellneg \\



What Is cryogenic? bluewater

Crude oil 40°C Rubber single or
Condensate 20°C
- double carcass hose
LPG —| )
Ammonia -33°C
-41°C
CO2 (5 bar) -56°C
Ethane -89°C
Cryogenic hoses
Methane (LNG) -162°C
Nitrogen (LN2) -196 °C
Hydrogen (LH2) -253°C
-273°C

\celerate




Cryogenic hose types bluewater

Composite hose

>/ Inner helical wire
—

Fabrics Sealing foils

Outer helical wire

Bellow hose

«— Corrugated inner pipe
Armoring

Vacuum insulation
Corrugated outer pipe
Protection sheet




Cryogenic hoses bluewater

Multi-LNG White [§ GUTTELING LNG hose

o DUNLOFP
OIL a MMARINE

Cryoline TRELLEBORG

CryOﬂeX f\(exans




Hose fatigue tests bluewater

GUTTELING




Further hose tests bluewater

Maximum & failure pressure
Minimum bend

Pressure & temperature cycling
Fatigue

Flow rate



file://BWNLDEPT/TD_SPM_PD(2220)/Bluewater Presentations, papers and datasheets/2008/GasTech 2008/Houston meeting/Clarisse pic-movie/Clarrisse FatigueRigMovie.mpg

CLT hose configuration bluewater

« Wide catenary hose arrangement
* Hose end with swivels




Verification of hose arrangement bluewater

Orcaflex model verifications

100-years storm

Limiting Offloading conditions




Pressure drop test bluewater

Composite and
bellow hoses
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Subsea cryogenic pipeline: PIP bluewater

Protective casing pipe

Protective casing pipe _
Vacuum jacket pipe

/ Process pipe |
e Process pipe
Insulation

High vacuum insulation

protective pipe

Spacer

W

VIP



Multipath cryogenic swivel bluewater

LNG recirculation Vapour retum

Vapour return == = | NG recirculation

Bluewater Test Facility, Netherlands
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CLT in LNG distribution bluewater

LNG hub




CLT in Carbon Capture and Storage network bluewater

blue hydrogen &




CLT in Hydrogen distribution bluewater




Bluewater’s Advanced Loading Tower bluewater

* Proven concept using existing components
« Suitable for tankers, LNG carriers, CO2 carriers and future LH2 carriers

« Enabling technology for net-zero future




= bluewater

Bluewater Energy Services
Taurusavenue 46

2132 LS Hoofddorp

The Netherlands

www.Bluewater.com




