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Sevan Deepwat e r Technology

20 0 1 20 11

Sevan Marine  
established 

Major 
re- s t ructuring

20 18

Embedded in 
Sembcorp 

Marine  Group

20 23

Merger of Sembcorp 
and Keppel  

Seat rium

20 24

New name: Sevan 
Deepwater Technology, 

Cent re  of Excellence 
opened

Arendal

Oslo
Bergen

We are a t echnology, design and engineering company with focus on float ing 
applicat ions t owards t he offshore market . Sevan has been an innovator within 
float ing offshore s t ructures  for more t han 20  years .

Sevan Deepwater Technology is  10 0 % owned by Seat rium -  www.sevandwt .com
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Sevan His t ory

2001 – 2018 Sevan Marine
Oil & Gas
Cylindrical unit s
Technology Development
Build, own, operat e

2018 – 2024 Sevan SSP
Oil & Gas, Renewables
Cylindrical unit s
Technology development
Engineering

2024 -  Sevan Deepwater Technology
Oil & Gas, Renewables
Float ing unit s
Technology company
Early phase engineering



2 Accommodat ion  Unit s4  Drilling  Unit s6 Floa t ing  Product ion  Unit s

6

Track Record  – Cylind rica l Unit s

Excalibur Pet rojarl Kong

Goliat Western Is les Penguins

Piranema Spirit Sevan Driller Sevan Bras il

Sevan Louis iana Sevan Developer

Arendal Spirit  St avanger Spirit  



Chapter 2

Sevan s t andard  
mooring  s ys t em 
des ign



Sevan cylind rica l floa t e rs  s t andard  mooring des ign

Passive mooring system

3 clust ers  with 4- 6 mooring lines  each 

Anchor –  bot tom chain –  polyest er –  t op chain

Midline buoyancy in shallow water depths



Wes t e rn  Is le sVoyageur

Three  va ria t ions of mooring equipment
Golia t
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Penguins  
mooring  des ign



Penguins  mooring des ign



Chapter 4

Winch des ign 
and  FAT checks



173mm top chain

Outer 5 pockets

Stalling capacity : 4000kN

Nominal pull capacity : 3500kN

52mm installation chain

 Inner 10 pockets

Stalling capacity : 2281kN

Nominal pull capacity : 2000kN

Mooring winches

Standard DNV test program:

Wrap test

Stalling t es t

Brake t es t

Project additional test:

20 0 Te dynamic pull t es t  on the
52mm inst allat ion chain. 

Test  was performed with only
0 .8m t ravel available on the
cylinder



Chapter 5

Mobilis a t ion  
cha in  load ing  
is s ues



Original plan: Load chains 
and run winch t es t s  at  
building yard  had to be 
abandoned due to COVID 
t ravel res t rict ions

Delay in commissioning 
priorit ies   winch t es t ing on 
crit ical path

Orig ina l mob ilis a t ion p lanning

FPSO mobilis a t ion

Loaded 2x chains  
t hrough hawse pipes  
over winch into chain 
lockers

Chains  were “st icky” 
when heaving in with 
some outboard back 
t ension

Chain s t art ed climbing 
t he gypsy on pay out  
with no possibilit y t o 
engage t he links in t he 
pocket s

Chain loading 
abandoned aft er 2 
chains . Vendor called in 
t o init iat e  rect ificat ion 
program

In it ia l cha in load ing for s a il away



Chapter 6

Correct ive  
act ions  t o 
mooring  winches



Bas e line  Checks

Detailed dimension verification of test chain and comparison with 
loaded chain by Norwegian Mooring

Analysis  of det ailed DNV manufacturing measurement  report s  for 
deriving exact  t olerance band of loaded chains (and all other 
inst allat ion chain)

Checked gypsy drawings and design tolerances

Measurement s  of as  built  pocket  radius  and calculat e  t he effect  on 
chain engagement  with actual dimensions of delivered chain
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Loaded chains and t est  chains

Test Chain: 19 links Test Chain: 35 links
Test Chain: 100 links Winch 9: C3009
Winch 10: C3003

[mm] [%]
Min. 5+5 links 3 5.2%
Max. 5+5 links 31 54.2%

5 links mean length 1,151.2 [mm]
Delta 7.2 [mm]

25% ==

10 links L % of toll. 25% ==



A. St ret ch inst allat ion chain to meet  t he required 
length to fit  t he gypsy pit ch 

B. Reduce the gypsy pit ch to meet  t he chain 
tolerances ASTM F765- 93 rule  chapter 9

Develop a method for dimensional cont rol of t he 
winch by est ablishing a reference frame for 
gypsy pocket s  radius  and the milling machine’s  
exact  alignment

Design the ideal t olerance band for t he delivered 
chains  and document  t olerances for future 
operat ions

Check for hot  spot s  and s t ructural int egrity 
when removing materials  of t he gypsy

Get  precise cont rol over milling depth and angle 
on a rot at ing surface to maintain exact  diameter

Engineering  of correct ive act ions



Chapter 7

Offs hore  hook-
up  and  les s ons  
lea rned



Chain still slightly sticking and climbing gypsy under 
higher t ensions (>150 Te ) due to high frict ion

Fairleads won’t  swing out  by a ‘gent le’ pull from the 
AHV with inst allat ion chain due to high fairlead weight , 
and the lever arm being near t he turning axis

Fairlead gypsy edges are ‘square’ which makes the 
52mm chain to naturally climb out  of t he groove and 
ride on the edge  Concern for s t ressing the chain on 
the edges and shock loads when the connect ion link 
passes

Gap between gypsy and fairlead frame just  large 
enough to let  pass  t he 52mm chain in between and 
get t ing jammed

173mm chains  s t art ed to not  engage in the gypsy 
pocket  on pay out  due to frict ion and lit t le  back 
t ension

Ins t a lla t ion cha in  is s ues



Immedia t e  act ions  t o p roceed  wit h  hook up

 Sevan engineering (24/7) duty team started work on analysing 
causes and assis t  offshore  t eam

 Pull s t icky chains out  with chain blocks 

 Fabricate  and install chain s t ripper

 Use temporary chain s topper to offload chain and re- engage 
in pocket s

 Use an improvised frict ion se t - up for get t ing chain engaged in 
pocket s

 Pulled chain back into FL groove with AHV

 Heeling of the  FPSO to swing out  the  fairleads on gravity

Monitor the  chain angle  and engagement  with inspect ion 
camera, adjust  AHV posit ion/ t ension to keep chain aligned 
and s top to adjust  if climbing is  s t art ing

 Keep 173mm wet  to reduce frict ion. When climbing is  
observed, close  main chain s topper, t ake off t ension and le t  
the  chain engage again



 Improve temporary chain stopper design

Design frict ion device for paying out  on chain 

Design back- up chain pushing syst em to force chain 
into pocket s

Subsea inspect ion cameras  to be mobilised to 
cont inuously monitor 52mm chain behaviour  in 
fairlead 

 Fairlead gypsy design to be checked for centering  small chain 
into groove at all times

 Fairlead structure design to be checked for possibility of small 
chain passing gaps between frame and gypsy and add barriers 
before such gaps

 Winch gypsy’s inner not - standard pockets to be manufactured 
to “exact” tolerances (machined)

 Winch for growing large - size chain pocket design to be re -
visited to solve friction issues

 Chain manufacturing to exact defined tolerances according to 
gypsy design

 Winch rigorous dynamic testing program for small chain running 
in inner gypsy

 General design all non- standard solutions for chain handling to 
be carefully reviewed for possible consequences ( f.ex. 10 pocket 
winches have 50% less tolerance for chain from normalDNV 
standards)

Long t e rm s olut ions  and  le s s ons  lea rned  for fut ure  p roject s



Chapter 8

Mooring  
Int egrit y 
Monit oring



inquire -  Mooring Int egrit y Monitoring24

At  a  Glance

inquire provides mooring int egrit y monitoring services incorporat ing numerical 
models  and new or exist ing sensors  t o evaluat e mooring syst em st atus versus 

operat ing limit s  and recommendat ions.

The syst em is  built  from the ground up with focus on performance for t he 
specific parameters  we, as  mooring designers , find most  import ant  for 

int egrit y management  of your mooring syst em.



• Prevent mooring line failure
‒ Manage potential causes: wear, corrosion, fatigue , design errors ,  

manufacturing errors , installation errors , accidental damage, operational 
errors  or any combination thereof

• Prevent excessive offset
‒ Manage potential causes: design errors , manufacturing errors , installation 

errors , operational errors  or any combination thereof

• Reduce need for and increase efficiency of inspections 
‒ Provide necessary input to risk - based inspection approach to inspect the 

correct component at the correct time

inquire -  Mooring Integrity Monitoring25

Purpos e  of Mooring  Int egrit y Monit oring

Underlined causes  may be monitored us ing inquire .



• Present data

• Fatigue monitoring

• Virtual target

• Mooring model on demand

• Optimized database structure

• Responsiveness

• Full interface flexibility (no hardware to push)
‒ We can team up with 3rd party, if required

inquire -  Mooring Integrity Monitoring26

Main Fea t ures



Fantoftvegen  2
50 72 Bergen
Norway

s evandwt .com


