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e Sprge for mulighet for at service-funksjoner fungerer pa tvers av ulike
Havbruk til Havs konsepter

* Initiativ fra Aker Solution, Aibel, Moreld Aqua og NSK Ship Design

* En lang liste med mulige tema, men anbefalt start:
e [for] Levering av for
e [fisk] Overf@ring av fisk til brennbat: interface til brennbat
 [folk] Personell-transport (crew-bytte)




USB CONNECTOR TYPES
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USB Plug (Male): USB Port (Female):
é Micre B - Micro B
* Mini B Mini B
é 8 Pin Lightning . 8 Pin Lightning
g Type 20 E Type A 2.0
a Type B 2.0 Type B 2.0
= Type A 3.0 - Type A 3.0
ﬁ Type B 3.0 Type B 3.0
g Type C 30 Type C 3.0

Discover more at
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ISOMETRIC VIEW RECOMMEMNDED
BOAT LANDING DESIGN

RECOMMENDED BOAT LANDING GEOMETRY FOR PUBLIC RELEASE

s THE AIM OF THE OWA PROGRAM IS TO REDUCE THE COST OF OFFSHORE WIND TO BE COMPETITIVE WITH CONVENTIONAL ENERGY GENERATION AS WELL AS TO PROVIDE INSIGHTS
REGARDING INDUSTRY STANDARD (AND BEST PRACTICE) HEALTH AND SAFETY REQUIREMENTS.

* THE AIM OF THIS GENERIC BOAT LANDING GEOMETRY IS TO IMPROVE CONSISTENCY ACROSS NEW WIND FARM DEVELOPMENTS. ALL BOAT LANDINGS SHALL AIM TO BE ROBUST
AND HAVE SUFFICIENT STRENGTH TO WITHSTAND, WITHOUT PERMANENT DAMAGE. THE EXPECTED OPERATIONAL LOADS THROUGHOUT ITS DESIGN LIFE. CONSISTENCY CAN HELP
REDUCE OPERATIONAL COSTS AND MEANS PERSONNEL CAN GAIN FAMILIARITY WITH THE LAYOUT.

* THE BOAT LANDING WILL BE DESIGNED TO REDUCE THE IMPACT ON THE PRIMARY STEEL BY HAVING FATIGUE EFFICIENT CONNECTIONS AND ALSO A FAIL FIRST MECHANISM UNDER

ABNORMAL LOADS.

s THE ASSESSMENT COMPLETED FOR THIS PROJECT AND THE CONCLUSIONS MADE ARE FOR A GENERIC BOAT LANDING DESIGN. THE PROJECT WAS COMPLETED ON A NUMBER OF
ASSUMPTIONS TO ENABLE DESIGN INPUT PARAMETERS TO BE DEFINED. FOR A SPECIFIC PROJECT THESE ASSUMPTIONS SHOULD BE CHECKED AND VALIDATED AGAINST
AVAILABLE DATA TO ENSURE THEY ARE APPROFRIATE. THESE DRAWINGS ARE FOR A GENERIC DESIGN CASE AND NOT INTENDED TO REFLACE A DETAILED BOAT LANDING DESIGN

ASSESSMENT AND REVIEW PROCESS.

THESE PUBLICLY AVAILABLE DRAWINGS ARE PART OF A COMPREHENSIVE STUDY AND REMAIN THE INTELLECTUAL PROPERTY OF THE OWA.

KEY ASSESSMENT PARAMETERS

IMPACT FORCE

THE OPERATIONAL AND ABNORMAL DESIGN CTV IMPACT FORCES ONTO BOAT LANDING
SHOULD BE CALCULATED USING THE METHODOLOGY IN DNVGL-ST-D437 [7]. THE
FOLLOWING COMPONENTS ARE RECOMMENDED TO BE ACCOUNTED FOR IN THE
CALCULATION OF THE IMPACT FORCE:

STIFFNESS & ACCEPTABLE DEFORMATION OF CTV FENDER

EXPECTED MAXIMUM DISPLACEMENT OF CTV IN OPERATION AND ASSOCIATED ADDED
MASS FACTOR

DECELERATION OF CTV DURING VESSEL IMPACT NOTING ERGONOMIC SAFETY LIMITS
FOR PERSONNEL

DEFLECTIONS OF BOTH FOUNDATION (PRIMARY AND SECONDARY STRUCTURE) & CTV
FENDER TO BE USED IN ENERGY BALANCE CALCULATION

CONTRIBUTIONS FROM WAVE AND CURRENT TO VESSEL IMPACT SPEED

AN APPROACH ANGLE FOR IMPACT OF +/-45 DEGREES FROM THE CENTRELINE OF THE
BOAT LANDING WAS REVIEWED AS PART OF THIS PROJECT

WORK ON IMPACT FORCE CALCULATION IS ONGOING AS PART OF OWA ACTIVITIES

CRUSHING FORCE

IF CTVs WITH A GRIPPER DOCKING SYSTEM (FOR EXAMPLE, A CLAMPING SYSTEM WITH
ASSOCIATED MOTION COMPENSATING SYSTEM POSITIONED AT THE FRONT OF THE CTV
WHICH CLAMPS TO A BUMPER BAR) ARE USED ACROSS THE WIND FARM; THE BUMPER
BARS WILL NEED TO BE CHECKED FOR LOCAL BUCKLING AND FAILURE DUE TO THE
CRUSHING FORCE FROM THE DOCKING CLAMP.

MATERIAL AND LOAD FACTORS SHOULD BE APFLIED ACCORDING TO RELEVANT CODE
REQUIREMENTS.

BOAT BUMPER IMPACT ELEVATION INFUTS

AT THE HIGHEST TIDAL CONDITIONS DURING WHICH TRANSFERS ARE TO BE
UNDERTAKEN, AND ALLOWING FOR VESSEL HEAVE DUE TO SEA STATE, THE VESSEL
MUST NOT BE CAPABLE OF RIDING OVER THE TOP OF THE BUMPER BARS, AND ANY REST
PLATFORMS ON THE LADDER MUST BE CLEAR OF THE VESSEL [6].

UPPER LIMIT ASSUMPTIONS AND VALUES:

+ GLOBAL WATER LEVEL RISE = + 0.3m

* WATER DEPTH UNCERTAINTY =+ 0.5m

*  MAXIMUM VESSEL FREEBOARD = + 4.0m

= WAVE CREST HEIGHT @ Hs OF 25m=25"1.86" 0.6 =+ 28m
TOTAL: HAT + 7.6m

AT THE LOWEST TIDAL CONDITIONS DURING WHICH TRANSFERS ARE TO BE
UNDERTAKEN, AND ALLOWING FOR VESSEL HEAVE DUE TO SEA STATE, THE VESSEL
MUST NOT BE AT RISK OF BECOMING TRAPFPED BENEATH THE BUMPER BARS [6]

LOWER LIMIT ASSUMPTIONS AND VALUES:

*  WATER DEPTH UNCERTAINTY =- 0.5m

*  MINIMUM VESSEL FREEBOARD = + 0.5m

*  WAVE TROUGH HEIGHT (@ Hs OF 25m=25"186"04 =-1.9m
TOTAL: LAT - 1.9m

G+ GUIDELINES [6]

SAFE ZONE:

A SAFE ZONE TO PROTECT PERSONNEL FROM POTENTIAL CRUSHING, EXTENDING FROM
THE LADDER FACE OF 500mm SHALL BE MAINTAINED AT ALL TIMES.

MAXIMUM STEPPING DISTANCE:

THE DISTANCE FROM THE LADDER TO A SAFE AND SUITABLE NON-SLIP WALKING
SURFACE ON THE CTV SHALL BE A MAXIMUM OF 650mm FROM THE CENTRELINE OF THE
LADDER RUNG TO ALLOW SAFE ACCESS.

A DISTANCE OF 850mm FROM THE FRONT OF THE BUMFER TO THE CENTRELINE OF THE
LADDER RUNG IS RECOMMENDED AS THIS FULFILS THESE REQUIREMENTS. WHERE
POSSIBLE B50mm SHOULD BE USED ACROSS DIFFERENT WIND FARM DEVELOPMENTS TO
IMPROVE CONSISTENCY AND AID FAMILIARITY IN OPERATIONS.

THE 850mm BUMPER OFFSET IS MOST APPLICABLE IN AREAS OF NEW WIND FARM
DEVELOPMENTS. WHERE PROJECTS ARE TO BE LOCATED CLOSE TO EXISTING WIND
FARMS, THE LAYOUT OF THE EXISTING WIND FARMS SHOULD BE TAKEN INTO
CONSIDERATION. IT 15 NOTED THAT IN BOTH UK & EUROPEAN WATERS A BUMFER
OFFSET DISTANCE OF 770mm IS COMMONLY USED AS PER RECOMMENDATIONS IN [5].

CORROSION ALLOWANCE

DUE TO MATERIAL LOSS THROUGH ABRASION AND IMPACT BY CTVs A CORROSION
ALLOWANCE OF BETWEEN 2-4mm |S RECOMMENDED IN [B]. A CORROSION ALLOWANCE OF
4mm IS RECOMMENDED FOR THE BUMPER BAR SURFACES THAT ARE SUBJECT TO
ABRASION FROM CTvs AND 2Zmm FOR OTHER SURFACES. THE REQUIRED CORROSION
ALLOWANCE IN EACH PROJECT SHOULD BE REVIEWED ALONGSIDE THE PAINT/COATING
SPECIFICATION AND THE CORROSION PROTECTION STRATEGY.

ALL MEMBERS SHALL AIM TO BE SEALED TO PREVENT INTERNAL CORROSION.

A THERMALLY SPRAYED COATING CAM BE APPLIED FOR ADDITIOMAL CORROSION
PROTECTION; THIS SHOULD BE REVIEWED ON A PROJECT SPECIFIC BASIS.

PROJECT DETAILS

AS PART OF THIS PROJECT OTHER AREAS OF THE BOAT LANDING DESIGN WERE
REVIEWED. THESE ARE DETAILED IN [1] AND INCLUDE: CONNECTION DETAILS TO PRIMARY
STRUCTURE INCLUDING FATIGUE IMPLICATIONS, SYMPATHETIC LOADING EFFECTS, FAIL
FIRST DESIGN CRITERIA, AREAS OF DESIGN TO AID OFFSHORE REFLACEMENT OF BOAT
LANDING IF DAMAGED, VORTEX INDUCED VIBRATION & SUPPORT ELEVATIONS.
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ACRONYMS

HA IGHEST ASTRONOMICAL TIDE
LAT = LOWEST ASTRONOMICAL TIDE
OWaA = OFFSHORE WIND ACCELERATOR
CTV = CREW TRANSFER VESSEL

WTG = WIND TURBINE GENERATOR

SAFETY, HEALTH AND ENVIRONMENTAL
INFORMATION

OTHER THAN THE HAZARDS/ RISKS
NORMALLY ASSOCIATED WITH THE TYPES
OF WORK DETAILED ON THIS DRAWING,
NO FURTHER SIGNIFICANT RISKS HAVE
BEEN IDENTIFIED

NOTES:
1. WORK IN ASSOCIATION WITH CARBON
TRUST AND OFFSHORE WIND

ACCELERATOR PROGRAM (OWA
PARTNERS: EnBW, RWE RENEWABLES,
INNOGY SE, ORSTED, SCOTTISH POWER,
RENEWABLES/IBERDROLA, SHELL, SSE
RENEWABLES, EQUINOR, VATTENFALL
WIND POWER).

2. LARGER VESSELS (==120te) ARE IN
OPERATION, FOR EXAMPLE, SATVs.
THESE ARE CURRENTLY EXCEFTIONS
AND SHOULD BE CONSIDERED OM A CASE|
BY CASE BASIS - SEE [1] FOR DETAILS.
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Status

* Norsk Industri som sekretariat samler interesserte og kvalifiserte til en
arbeidsgruppe

* Mulig skille mellom arbeidsgruppe og innspillsgruppe

e Oppstartsmete denne uken



Npdvendige avklaringer

e Avklare og kommunisere mandat, visjon og strategi for gruppen
e Vurdere finansiering i form av stgtteordninger

e Avklare problemstillinger knyttet til IP, eierskap, bruksrett og lignende



Mal
* Forenkle fremtidig drift — skape rom for mer fleksibilitet

* Forenkle utvikling av I@gsninger for leverandgrer (tar ned risiko)
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