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TWO ALTERNATIVES  FOR CABLE BURIALTWO ALTERNATIVES  FOR CABLE BURIAL

•• BURIAL BELOW LOWEST EXPECTED SEABED BURIAL BELOW LOWEST EXPECTED SEABED 
PROFILE DURING PROFILE DURING SYSTEM’SSYSTEM’S LIFETIMELIFETIME

•• LESS BURIAL AND ACCEPTING THAT LATER  LESS BURIAL AND ACCEPTING THAT LATER  
RETRENCHING MAY BE NEEDEDRETRENCHING MAY BE NEEDED



RESULTS OF A STATISTICAL ASSESSEMENT RESULTS OF A STATISTICAL ASSESSEMENT 
OF THE SEABED MORPHOLOGYOF THE SEABED MORPHOLOGY



AUTHORITY RESTRICTIONSAUTHORITY RESTRICTIONS

•• KP 0 (KP 0 (EemshavenEemshaven) ) toto KP 24 : KP 24 : ConstructionConstruction onlyonly
allowedallowed betweenbetween 1 April and 1 1 April and 1 JuneJune

•• KP 24 KP 24 toto KP 40 : KP 40 : ConstructionConstruction notnot allowedallowed
betweenbetween 15 15 MarchMarch and 15 Apriland 15 April



CONCLUSIONS OF SEABED CONCLUSIONS OF SEABED 
MORPHOLOGICAL STUDY MORPHOLOGICAL STUDY byby ACRB (ACRB (RomkeRomke
BijkerBijker))

•• UsingUsing a a NormalNormal DistributionDistribution and and statisticalstatistical nono
risk of risk of retrenchingretrenching wouldwould needneed excessiveexcessive burialburial

•• AcceptingAccepting a a lowlow risk of risk of retrenchingretrenching wouldwould reducereduce
burialburial depthsdepths toto 3m 3m toto 5m5m



NorNed original burial strategy

5 m burial depth



NorNed original burial strategy

5 m burial depth

4 m burial depth



NorNed original burial strategy

3 m burial depth

4 m burial depth

5 m burial depth



OPTIONS FOR BURIAL OF THE CABLEOPTIONS FOR BURIAL OF THE CABLE

•• Combination of dredging and postCombination of dredging and post--trenchingtrenching
1.1. Areas with 5m burial: 2m dredging + 3m postAreas with 5m burial: 2m dredging + 3m post--

trenchingtrenching
2.2. Areas with 4m burial: 1m dredging + 3m postAreas with 4m burial: 1m dredging + 3m post--

trenchingtrenching
3.3. Areas with 3m burial: no dredging + 3m post Areas with 3m burial: no dredging + 3m post 

trenchingtrenching

•• PostPost--trenching to a depth of 3, 4 and 5mtrenching to a depth of 3, 4 and 5m

OPTIONS FOR BURIAL OF THE CABLEOPTIONS FOR BURIAL OF THE CABLE

•• Combination of dredging and postCombination of dredging and post--trenchingtrenching
1.1. Areas with 5m burial: 2m dredging + 3m postAreas with 5m burial: 2m dredging + 3m post--

trenchingtrenching
2.2. Areas with 4m burial: 1m dredging + 3m postAreas with 4m burial: 1m dredging + 3m post--

trenchingtrenching
3.3. Areas with 3m burial: no dredging + 3m post Areas with 3m burial: no dredging + 3m post 

trenchingtrenching



FinalFinal DecisionDecision

•• BASE CASE:  BASE CASE:  CombinationCombination of of DredgingDredging and 3m and 3m 
deepdeep PostPost--TrenchingTrenching

•• ALTERNATIVEALTERNATIVE, , proposedproposed byby JVJV: : PostPost--TrenchingTrenching
onlyonly

COMPANY REQUESTED THAT FEASIBILITY OF COMPANY REQUESTED THAT FEASIBILITY OF 
5m DEEP 5m DEEP POSTPOST--TRENCHINGTRENCHING SHOULD BE SHOULD BE 
PROVENPROVEN



Test Site



JJJJJJ5m deep

Post-Trenching Jet Sled



5m deep
Post-Trenching Jet Sled



The HVDC 450kV The HVDC 450kV bibi--polepole NorNedNorNed Kabel Kabel 
(Transport (Transport CapacityCapacity 700 700 MWMW))

Width: 217mm; Height: 136mm; Weight in air: 90 kg/m





UPDATED MORPHOLOGY ASSESSEMENT WITH UPDATED MORPHOLOGY ASSESSEMENT WITH 
MOST RECENT RIJKSWATERSTAAT INFORMATION MOST RECENT RIJKSWATERSTAAT INFORMATION 
byby ACRB (ACRB (RomkeRomke BijkerBijker))

•• TendencyTendency of of sedimentationsedimentation in in easterneastern directiondirection
clearlyclearly demonstrateddemonstrated

•• BijkerBijker concludedconcluded thatthat in the in the actualactual situationsituation the the 
risk of risk of rere--trenchingtrenching was was notnot higherhigher withwith 3m 3m deepdeep
postpost--trenchingtrenching thanthan previouslypreviously assumedassumed forfor 5m 5m 
deepdeep postpost--trenchingtrenching

•• A few weeks A few weeks agoago we we werewere informedinformed thatthat
AuthoritiesAuthorities accept 3m accept 3m burialburial



NorNed updated burial strategy

3 m burial depth all along the route



MORPHOLOGY / MORPHOLOGY / 
SEABED SEABED 

MOBILITYMOBILITY

Difference plot between 1995 and 2001 seabed:
Red: sedimentation (shallower)

Blue: erosion (deepening) 

Area 1

Area 2
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2005 SURVEY RESULTS2005 SURVEY RESULTS
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CONSEQUENCES OF SURVEY 2005CONSEQUENCES OF SURVEY 2005

•• LocalLocal dredgingdredging requiredrequired forfor accessaccess of of 
CableCable LayLay VesselVessel

•• SeveralSeveral areasareas wherewhere the the cablecable hashas toto bebe
laidlaid withwith floatersfloaters and and pushedpushed laterallylaterally toto
itsits finalfinal positionposition beforebefore loweringlowering toto the the 
seabedseabed



DREDGIN
G AREA



Guiding Piles

Cable Lay Vessel

Floating Cable



Locatie/plaatje Locatie/plaatje jetsledjetsled/plaatje monitor/plaatje monitor



HVDC Kabel with
Floaters

Tested during Sea
Trials in October 2005



LANDFALL EEMSHAVEN



MAIN FEATURES FOR WADDENZEE INSTALLATION MAIN FEATURES FOR WADDENZEE INSTALLATION 

ENGINEERING OF NORNED HVDC KABELENGINEERING OF NORNED HVDC KABEL

•• EngineerEngineer the the installationinstallation byby FloatingFloating CableCable
InstallationInstallation

•• DetermineDetermine dredgingdredging requiredrequired forfor CableCable LayLay
VesselVessel NavigationNavigation

•• Do Do PrePre--LayLay SurveySurvey short short beforebefore cablecable installationinstallation
toto update update seabedseabed levelslevels justjust beforebefore installationinstallation

•• EngineerEngineer the the EemshavenEemshaven LandfallLandfall


