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1 INTRODUCTION  

1.1 PROJECT OVERVIEW 

Crosswind, a Shell and Eneco joint venture, was awarded the tender to develop the offshore Hollandse Kust 

Noord (HKN) wind farm, located 18.5km off the coast of Netherlands near the town of Egmond aan Zee. The 

consortium plans to have HKN operational in 2023 with an installed capacity of 759MW generating at least 

3.3TWh per year. This is sufficient renewable power to supply more than 1 million Dutch households with 

green electricity.  

Offshore wind farms produce intermittent electricity and balancing these dips and peaks and integrating 

this electricity into the national energy system requires new technologies. For this reason, the offshore wind 

farm will include several new technologies that could be implemented at full-scale in the future. The new 

technologies being explored include a floating solar park, a short-duration battery storage as well as long-

term storage via green hydrogen produced by water electrolysis and subsequently consumed in a fuel cell. 

The combination of these individual measures, herein referred to as the Base Load Power Hub (BLPH) will 

ensure a continuous power supply regardless of the wind situation. 

1.1.1 Project Location 

The Hollandse Kust Noord (HKN) wind farm is located 18.5km off the coast of the Netherlands near the town 

of Egmond aan Zee. 

 

Figure 1 - HOLLANDSE KUST NOORD WIND PARK Location Map 
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Figure 2 - Wind Park Details 

The wind farm will consist of No. 69 x 11.5MW wind turbine generators each to be installed on a dedicated 

monopile structure. A 70th monopile located on coordinates E 590719.1, N 5841602.3 is reserved for 

installing the platform accommodating the BLPH. The monopile structure was designed and installed by Van 

Oord Offshore Wind (VooW) and therefore not part of the BLPH scope. 

1.1.2 Project Concept 

All components included in the BLPH will be integrated onshore on a topsides and installed in an offshore 

location within the boundaries of the HKN wind farm. At its simplest, the BLPH will store energy during 

periods of high electricity generation from renewable sources (a wind turbine generator and the floating 

solar PV farm) and release it during periods of low generation. In practice. It is expected that the energy 

stored will supplement generation from renewable sources to ensure that at least 1.0MW of power is 

exported to the electrical grid regardless of wind/solar availability.  

 

Figure 3 – BLPH Concept 
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Electricity in the BLPH will be stored in the form of electrons in a battery energy storage system (BESS) as 

well as converted into green hydrogen via water electrolysis. When the power output from the connecting 

wind turbine drops to below 1 MWe, the BLPH will return its stored energy to supplement the remaining 

power output. This will be by discharging the BESS, while stored hydrogen will be converted back into 

electricity using a fuel cell to extend the discharge duration.  

The purpose of the BLPH s to function as a testbed for the integration of energy storage technologies with 

renewable generation. It is expected that equipment installed on the BLPH will operate as Normally 

Unmanned Installation for at least two (2) years with no or minimal maintenance and it will have its own 

independent control room with the ability to communicate with Crosswind’s control room. 
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2 DOCUMENT SCOPE 
This report presents the information, certificates, and instruction necessary to perform the transportation 

from Ravenna (Italy) to Eemshaven port (The Netherland) of the BLPH topside, transition piece and caissons. 

• Start of Towing = Ravenna (IT) 

• End of Towing = Eemshaven (NL) 

• Tow window = August – Sept. 2025 

• Time of Tow = about 27 days (+3 days contingency) 

• Tow type = Restricted Tow 

 

The selected transportation barge is the VERVECE cargo barge, owned by OCEAN, towed by AHT-FORT 

tug. Details of marine spread is presented in Section 6. The following figure and Table present the 

arrangement on barge deck and transported items weights. The barge draft is set equal to 2.50m at bow 

having 0.80m trim to stern. 

 

cargo         

ID 
Cargo Description 

W     

(ton) 

(CoG coordinates from: 

bow / CL / deck) 

x (m) y (m) 

z (m)  

excluded barge 

height (6.10m) 

BLPH BLPH topside 1700 31.16 -1.24 9.67 

TP Transition Piece 254.5 65.41 -2.42 5.70 

BLPH-GS Topside grillage and SF 75 30.86 -1.14 1.25 

TP-GS TP grillage and SF 45 65.20 -2.92 1.30 

CF Caisson Frame 30 69.38 11.22 1.45 

CF-GS Caisson Frame grillage and SF 0.5 67.44 11.22 1.00 

  
2105 t 

   
Table 1 – Transported loads 
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Figure 4 – Barge Layout and view 
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3 REFERENCES 

3.1 CODES AND STANDARDS 

Doc. No. Description 

/1/ BS EN ISO 19901-6 
Specific requirements for offshore structures – Part 6: Marine 
Operations – 2009 

/2/ DNV-ST-N001 DNV - Marine operation and marine warranty - 2023 

/3/ DNV-ST-0145 DNV, Offshore substations 

/4/ DNV-RP-C203 
DNV, Fatigue design of offshore steel structures, September 
2019 and Amendment January 2020  

/5/ DNV-RP-C205 DNV - Environmental conditions and environmental loads, 2023. 

/6/ DNV-ST-0126 Support structures for wind turbine, 2018 

 

3.2 COMPANY SPECIFICATIONS 

Doc. No. Description 

/7/ DEP 37.19.00.12 Gen - Offshore Topsides Structures, 2021 

/8/ DEP 37.19.00.30 
Gen - Fixed Steel Offshore Structures (Adoption of IOGP S-631-11, 
Amendments / Supplements to ISO 19902:2020), 2021 

/9/ DEP  37.81.10.19   
Gen - Marine Operations Requirements  –  Loadout,  
Transportation  and Installation of Offshore Structures 
(Amendments / Supplements to ISO 19901-6), 2021 

 

3.3 PROJECT DOCUMENTS 

Doc. No. Description 

/10/ 123A90-DDL-ST-SP-90017 Structural Design Basis 

/11/ 123A90-DDL-MD-RE-01006 Monthly Weight Report – rev. July 24 

/12/ 123A90-DDL-PP-DS-70070 BLPH Platform - Plot Plan Lower & Upper Deck 

/13/ 123A90-DDL-ST-SP-90018 Structural Material Specification for Topside and TP 

/14/ 123A90-DDL-ST-SP-90118 Structural Material Specification for Flange and Bolts 

/15/ 123A90-DDL-TI-SP-99014 Specification for TP, Topside and Caissons Transportation 
and Installation 

/16/ 123A90-DDL-TI-DD-99015 BLPH Platform – Barge Layout 

/17/ 123A90-DDL-ST-TN-90119 Evaluating ISO and DNV Approaches 
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/18/ 123A90-DDL-TI-DD-99021 BLPH – Topside – Grillage Assembly 

/19/ 123A90-DDL-TI-DD-99023 BLPH – Topside – Grillage – Plan and Section 

/20/ 123A90-DDL-TI-DD-99024 BLPH – Sea Fastening - Assembly 

/21/ 123A90-DDL-TI-DD-99025 BLPH – Sea Fastening - Details 

/22/ 123A90-DDL-ST-RE-90002 BLPH – Topside Transportation Analysis 

/23/ 123A90-DDL-ST-RE-90003 BLPH – Topside Fatigue Transportation Analysis 

/24/ 123A90-DDL-TI-RE-99001 BLPH – Topside Grillage and Sea Fastening Design Report 

/25/ 123A90-DDL-TI-RE-99003 Validation of TP Grillage and SF on barge Vervece 

/26/ 123A90-DDL-TI-RE-99004 TP – Grillage and Sea Fastening Design Report 

/27/ 123A90-DDL-TI-DD-99036 BLPH - TP - Upper Grillage - Plan View 

/28/ 123A90-DDL-TI-DD-99037 BLPH - TP - Upper Grillage - Sections 

/29/ 123A90-DDL-TI-DD-99038 BLPH - TP - Upper Grillage - Sections and Details 

/30/ 123A90-DDL-TI-DD-99039 TP - Sea Fastening Drawing – Assembly 

/31/ 123A90-DDL-TI-DD-99040 TP - Sea Fastening Drawing - Details 

/32/ 123A90-DDL-ST-RE-90010 TP – Transportation Fatigue Analysis 

/33/ 123A90-DDL-ST-RE-90015 Caisson Frame – In service, Lifting and transportation design 
report  

/34/ 123A90-DDL-ST-DD-90094 Caisson frame – Elevations 

/35/ 123A90-DDL-ST-DD-90095 Caisson frame - Details 

/36/ 123A90-DDL-ST-DD-90096 Caisson frame - Details 

/37/ 123A90-DDL-TI-DD-99007 Caisson – Grillage and Sea fastening Design report 

/38/ 123A90-DDL-TI-DD-99047 CF – Grillage drawing 

/39/ 123A90-DDL-TI-DD-99048 CF – Sea fastening drawing 

/40/ RI-82304 Vervece Loading Manual including Stability booklet 

/41/ 123A90-DDL-TI-DD-99009 Transport Barge Stability and BP calculation 
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4 DEFINITIONS AND ABBREVIATIONS 

COMPANY or Client (CPY) Crosswind 

CONTRACTOR (CTR) ROSETTI MARINO S.p.A. 

PROJECT HOLLANDSE KUST NOORD WIND PARK Project 

TRANSPORT CONTRACTOR OCEAN 

BLPH Base Load Power Hub 

BESS BATTERY ENERGY STORAGE SYSTEM 

BLPH Base Load Power Hub 

BP Bollard Pull 

CF Caisson Frame 

CL Concentrated Load 

CoG Centre of Gravity 

CTV Crew Transfer Vessel 

CW CrossWind 

DAF Dynamic Amplification Factor 

DFF Damage Fatigue Factors 

DNV Det Norske Veritas 

El. Elevation 

EPCI Engineering Procurement Construction and Installation 

FEED Front End Engineering Design 

HAT Highest Astronomical Tide 

HKN Hollandse Kust Noord 

LAT Lowest Astronomical Tide 

LRFD Load and Resistance Factor Design 

MSL Mean Sea Level 

NTE Not-to-Exceed 

OD Outside Diameter 

PAU Pre-Assembled Unit (H2 Vessels) 

PG Plate Girder 
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T&I Transport & Installation 

ToS Top of Steel 

TP Transition Piece 

TPR Towline pull required 

UC Unity Check 

UDL Uniformly Distributed Load 

VIV Vortex Induced Vibration 

VOOW Van Oord Offshore Wind 

WTG Wind Turbine Generator 

W2W Walk to Work 

Table 2 - Definitions and Abbreviations 
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5 ROLES AND RESPONIBILITIES 
The general roles and responsibilities for this document are defined as follows: 

5.1 MARINE WARRANTY SURVEYOR 

The Marine Warranty Surveyor is responsible of the inspection of the transport spread and of the operation. 

The correct release of the Certificates of Approval relevant to the above inspections is MWS responsibility. 

MWS will release the CoA at departure of the FORT from Ravenna and at the start of each sector along the 

route. 

5.2 TUG MASTER 

The tug Master remains solely responsible for the tug, for the towing arrangements and for the towing during 

the voyage. 

If any special situations arise during the towage and the Master is unable to comply with any specific 

recommendations, agreed procedures or International Regulations, then he shall take such measures he 

deems appropriate for the safety of life and property. MWS, Company and Contractor shall be informed as 

soon as practical of any such circumstances. 

5.3 COMPANY 

Company shall approve this document as part of the any towing certificate. 
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6 MARINE SPREAD 
This section presents the selected TUG and cargo barge.  

6.1 TRANSPORTATION BARGE DETAILS 

The VERVECE barge is used in transporting the Topside, Transition piece and Caisson frame. Details of this 

barge are as below. 

• Barge Name:  VERVECE 

• LOA:  91.50 m 

• Breadth:  27.40 m 

• Depth:    6.10 m 

• Frame Spacing:    2.286 m 

• Light ship:   1833 t 

• Towing gear arrangement: see Attachment 1. 

 

6.2 SELECTED TUG 

The AHT-Fort tug is used to tow the cargo barge. Details of this Tug are as below. 

• Tug Name:   Fort 

• IMO No.   9388467 

• Flag/Port of registry:  Madeira/Portugal 

• LOA:   45.64 m 

• Breadth:   13.20 m 

• Depth:   5.30 m 

• Bollard pull:   75 t 

• Tow wire:  MT x dia. mm. See Attachment 2 
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7 TRANSPORTATION  

7.1 NAVAL ANALYSIS  

For naval transportation analysis refer to reports Ref./22//23//24/ (topside), /25//26//32/(TP), /33//37/ (CF). 

The report covers the intact and damaged stability check and the hull longitudinal strength check. All stability 

and strength requirement are satisfied, Ref. /41/. 

7.1.1 Towline Pull Required 

The min. bollard pull calculation has been performed considering the towing route, described in section 8.6, 

for a whole length of about 3200 NM, and the meteorological criteria as per Table 11-6of Ref./2/. 

 

Table 3 – Criteria for TPR 

BP calculation is presented in section 8.7.1 and in Appendix 5. Limitations were defined considering the Tug 

BP and the requested TPR. 

The full cargo surfaces have been considered in calculation, hence 30x20m of cargo windage area has been 

introduced in calculation with shape coefficient 1.30 to consider the exposed plate girders and beams. 

 

7.2 TOWING ARRANGEMENTS 

The towing arrangement is shown in the Attachment 1. 

Certificates of the towing gears are available on board for MWS inspection and reported in Attachment 1 

and 2. 
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7.3 PREPARATION FOR TOWING 

Prior starting the tow the following checks shall be performed as a minimum: 

• Check that all cargo items are placed in the correct position, as per structural drawings approved by 

Client 

• Check that all seafastening is installed, welded and NDT inspected as required. 

Gr&SF material have been categorized as DC3, SQL II (ref. Structural design basis Ref. /10/, section 7). 

Accordingly, table in Structural Material Specification, defines the extent of NDT.  

 

Table 4 – Extent of NDT 

• Check that the barge ballast is in accordance with the ballast plan for towing 

• Check that the towing line is properly connected 

• Refuelling is planned in Gibraltar, Master to confirm the port entry procedure or barge to barge 

refuelling plan. 

Perform any other checks requested by MWS to obtain the approval for towing. 
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8 TOW TO SITE 

8.1 NOTIFICATION 

Contractor will be responsible for notifying the Harbour Authorities that the tow will commence. 

8.2 TUG MOBILIZATION 

The Pilot, the towing and port handling tugs will be mobilized in due time to meet the sail away date. 

8.3 READINESS REVIEWS 

Sail-away barge and tug inspections will be carried out by Warranty Surveyor, Company, Contractor and Tug 

Master before the decision to commence the tow is made. 

8.4 DECISION TO TOW 

Based on at least 48 hours good weather forecast information, the decision to commence the tow will be 

made by common agreement between the Contractor, the Tow Master and the Company, subject to the 

MWS approval, who will issue the formal sail away authorization. 

Towage departure weather criteria shall be in accordance with table 11.20 of Ref./2/ considering unusual 

tow and therefore with max wind of 15 knots, valid for the first 24h and departure carried out in day light.  

 

Table 5 – Departure criteria 

The tug Master, in consultation with Contractor, Company and MWS will make the final decision to delay the 

commencement of tow if the weather forecast is not considered safe for the tow. 

8.5 MANOEUVRING PLAN 

The harbour Pilot and the tug Master shall be in charge of coordinating the manoeuvring of cargo barge 

from mooring quay to harbour entrance as necessary. If requested by the tug Master additional assistance 

tugs shall be provided by the towing Subcontractor. 

8.6 TOWING ROUTE 

The distance between Port of Departure and destination is approximately 3200 nautical miles. The expected 

tow speed is of approximately five (5) knots which end up with an approximate duration of the tow of about 

27 days.  

The picture here below presents the navigation route.  
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Figure 5 – Towing route from Ravenna to Eemshaven 

Passage plan prepared by Tug master is attached in Attachment 3. 

The shelter areas identified over the route are presented in ref. Attachments 3 and 4. 

 

8.6.1 Towage to Site 

The Tug Master shall endeavour to perform the tow by the shortest and safest route in accordance with the 

time schedule. 

Tug Master during the tow shall always keep radio contact with Company using the means indicated in 8.6.2. 

The liaison between the Contractor and the tug Master will be ensured by the Project Manager or his 

appointed representatives. 

The liaison between Company and the tug Master will be ensured by the Company Representative or his 

appointed representatives. 

Before entering a specific sector or departing from a safe haven along the route, the Captain will inform the 

MWS and CPY to get the CoA. 
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8.6.2 Communication Systems and Plan 

From departure to arrival, the Tug Master shall keep constant contacts with the Client and MWS.  

The communication system references are reported in the following table: 

 

Table 6 – Organization and Communication Chart 

 

  OCEAN Operations

onshore
offshore

if required in Emergency

  _____ Line of action
  ------ Line of communication

chart title:       ORGANIZATION & COMMUNICATIONS

RM T&I manager
RM Marine 

Operation Manager

CARGO BARGE TOW TO INSTALLATION SITE

Marine Warranty 
Surveyor

FORT tug Captain Escort TUG

RM T&I manager
RM Marine 

Operation Manager
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8.6.3 Report Tow Status and Towing Progress Report (Daily Progress Report) 

The Tow tug must have regular contact with its home base during the voyage and provide a Daily Progress 

Report (DPR). This report will be dispatched to OCEAN and to the distribution list including MWS, RM, 

crosswind and meteo forecaster. 

The document shall include (ref. section 11.32 of DNV-ST-N001): 

• date and time; 

• position 

• present speed and heading; 

• wind speed and direction; 

• sea height and direction; 

• swell height and direction; 

• tow progress during the previous 24 hours 

• Present position 

• Distance run and to go the the next safe haven 

• ETA port of Eemshaven 

• Engine RPM (400-800) 

• Wire tension and the length of paid out wire (N.A. wire tension for tug FORT) 

• any unusual cargo and vessel behaviour; 

• condition of vessel; 

• daily consumptions 

• delays and breakdown 

• any concerns (e.g. reduction in speed or in engine performance ..) 

 

Daily meeting is planned at Capt. or OCEAN rep. convenience (proposed time 11 AM) with MWS and Client 

informing about the status of the tow and the weather conditions, including evaluation of alpha factor and 

the next 12 hours. 

Decision to proceed the tow shall be made based on the weather forecast along the course of tow 

considering the operational limit presented in the Appendix 5, based on DNV-ST-N001, ref./2/ and 

considering the tables 2-12 and 2.15 for weather forecast level B. 
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8.7 WEATHER FORECAST 

Before departure and during the tow the tug Master shall obtain 48 hours weather forecasts two times daily 

from a minimum 2 independent provider reliable and approved by Contractor and MWS. The most severe 

of the two weather forecasts must be the basis for decisions regarding the voyage. 

As minimum the contents of weather reports shall be: 

• Sea state. 

• Wave (sig. and max) height and direction. 

• Swell height and direction. 

• Wind (average and gust) speed and direction. 

• Barometric pressure. 

• Predictions and visibility. 

Tow is considered a staged voyage and the list of shelter areas, port of refugees is given in Appendix 4. 

Dedicated meteorological provider will provide every day at 7 AM and 6 PM the weather bulletin for the 

route and calculated considering tug position, route and speed. Forecast will cover the next sector with high 

confidence level.  

MWS after consultation with tug Captain will release CoA certificate for the next sector or propose the go-

no-go to the next sector.  

 

8.7.1 Operational limits 

The transport has been classified as restricted tow, restricted by the design seastate criteria defined in 

Appendix 5. 

The OP limits are:     

 

while the OPwf:       

Decision during the tow shall be made based on the weather forecast along the course of tow considering 

the operational limit presented in the next Table, that presents alpha factors and operational limits based on 

DNV-ST-N001, ref./2/, tables 2-12 and considering Weather forecast level B. 

max Hs
[m]

Wind
[m/s]

Current
[m/s]

3.5 22.0 1.0

max Hs
[m]

Wind
[m/s]

Current
[m/s]

3 16.0 0.5
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8.7.2 Contingency Plans 

In case of unexpected weather conditions and extreme emergency the tug Master shall be in contact with 

other tugs and/or supply vessel that, in a short reaction time can be available to assist the tow with an 

eventual towage in tandem or suggest port of refugee. 

The following pages contain flow diagrams showing the recommended course of action in each of the 

following emergency situation during the transportation itself: 

 

1) Safe havens / ports of refuge shall be contacted to ensure that the tow can safely enter these areas 

if necessary 

2) For long tow sections (more than 72 hours – as per passage plan VIGO to BREST) a 2nd go / no-go 

decision at max 36 hours from departure port shall be established, to determine whether to return 

or continue to next safe haven. 
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Table 7 – Deteriorating Weather 

If during the voyage worsening weather conditions or predictions are encountered, the tug captain shall 

consider the option to proceed to a sheltered area. The selection of such shelter area will be at the discretion 

of Tug Captain in close consultation with the Operational Manager and MWS.  

Refer to Passage planning document for detail about the route and shelter area, they are presented in 

Attachment 3 and 4. 

  _____Line of action
  ------ Line of communication

NO

YES

EMERGENCY

chart title:       DETERIORATING WEATHER

PROJECT MANAGER

Start incident 
notification 

process

- Inform Op. manager
- Seek sheltered waters
- alert local emergency services if 
required

OP. MANAGER

PROJECT MANAGER

OP. MANAGER

LEAD TOW TUG      CPY

Deterioration of 
Weather  / forecast

- Adjust length tow wire
- Adjust power setting/course
- seek sea room
- change voyage plan
- seek shelter
- Inform Op. Manager 

will tow be 
endangered?

-continue tow
- adjust power setting / 
course as necessary
- monitor forecast and 
actual weather
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Table 8 – Tug Failure 

 

  _____Line of action
  ------ Line of communication

YES

NO

chart title:       TUG FAILURE

- Connect barge to replacement tug
- continue tow
- Inform Op. Manager

-continue tow
- adjust power setting / 
course as necessary
- monitor forecast and 
actual weather

OP. MANAGER

Start incident 
notification 

process

- Inform local emergency services
- Check no pipelines or subsea 
structures in vicinity
- Drop tug anchor
- Await replacement
- Inform Op. Manager

LEAD TOW TUG      CPY

Failure of Tug

- Inform Op. Manager
- Inform coast guard, where applicable
- Assess effect of drift on vessels in 
vicinity

OP. MANAGER

PROJECT MANAGER

Can Tug be 
repaired?
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Table 9 – Tow line Failure 

 

  _____Line of action
  ------ Line of communication

GOOD

POOR  

NO

chart title:       TOW LINE FAILURE

Await suitable weather 
conditions to board barge 

and retrieve tow bridle

- connect main tow 
bridle to spare tow wire

- continue tow

OP. MANAGER

- Inform Op. Manager

- Assess effect of drift on vessels in 
vicinity
- Inform coast guard
- Inform Op. manager

Risk of barge 
grounding or 

collision?

- connect emergency tow 
line to spare tow wire
- continue tow
- inform Op. manager

YES

LEAD TOW TUG      CPY

Failure of Tug TOW 
LINE

OP. MANAGER

PROJECT MANAGER

Weather ?

- board barge and 
retrieve main tow bridle
- Re-connect to spare 
tow line
- Inform Op. manager

Start incident 
notification 

process
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8.7.3 Inspection during Towage 

During the voyage, the barge will be checked by sight from the tug. Barge shall be inspected following any 

period of adverse weather conditions by sight from the tug. 

8.7.4 Post Towage Inspection 

On arrival at destination, a post towage inspection will be carried out to assess the condition of all cargo 

items. 
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9 ATTACHMENT 1 – TOWING BRIDLE ARRANGEMENT & CERTIFICATES 
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10 ATTACHMENT 2 – TUG BP CERTIFICATE AND TOW WIRE CERTIFICATE 

 

 

  



FORT

MAIN DATA (*)

Generators 3X3408C Caterpillar - 280kW

Bow Thruster Wartsila 5 Ton CPP / 550 HP

Propulsion type 2X Niigata Z-peller ZP-41 Niigata 
6L28HLX 2228kW 

Aft Towing  Winch Upper drum dia. 58mm 800 m, 
Bottom drums dia. 64mm 300 m

Sharkjaw/Towing pin Marine Eqipment 200 m

Radio aparatus MF/HF-DSC, INMARSAT C, 
SSAS, Navtex, EPIRB, Sart, 
Satelite Comunication

Navigational equip. 2x Marine Radar, 1x Gyrocompass, 
1x Autopilot, 1x Magnetic 
Compass, 1x Echo Sounder, 
1x Wind speed sensor, 
1x Wind direction sensor, 
1x GPS, 1x Ais, 1x Speed Log

MOB –

Fuel oil capacity 370,0 m3

Rec-oil capacity –

Fresh Water capacity 147,0 m3

Foam capacity 15,2 m3

Main deck area 17,0 9,0 m (5 Ton/m2)

Navigation A1+A2+A3

Tug type Aht

Tug function Anchor Handling Tug

Shipbuilding yard Unithai Shipyard Thailand

Built/Delivery 2007

Flag/Port of registry Madeira-Portugal

Lenght o.a./Reg. Lenght 45,64 m / 42.36

Breadth 13,20 m

Maximum draught 5,30 m

Gross / Net tonnage / DWT 855T / 256T / 798.91 T

Bollard pull 67.8 T ASTERN (04 Apr 2024)

CQAD6 / 9388467 / 255806144

Accomodation 14 Person

Class notatfion RINA / 98063

Max Tug speed 13 kt

Main Engine 2X Niigata 6L28HLX 

Horse power hp/kw 2 X 2228kW

Fire fighting FIFI1

Call Sign / IMO / MMSI

IMO: 9388467                  MMSI: 255806144              CALL SIGN: CQAD6         OFFICIAL #: 1630

/13 Nov 2007/Unithai & eng.
Ltd Sri Racha

/ RINA #

PHONE #: +38651390950   MAIL: 1)  MOB ITALY: +393275519796   INMARSAT C #1: 425501894 
                                                        2) FORT.Fort@SkyFile.com 
                                                                                                                                                                               #2: 425501895

Company IMO #: 5257603 
Summer Draft: 4.86 m

ADLER
Typewriter
IMO: 9388467                  MMSI: 255806144              CALL SIGN: CQAD6         OFFICIAL #: 1630

ADLER
Typewriter
/13 Nov 2007/Unithai & eng.

Ltd Sri Racha

ADLER
Typewriter
/ RINA #
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Typewriter
PHONE #: +38651390950   MAIL: 1)  tug.fort01@gmail.com     
                                                        2) FORT.Fort@SkyFile.com
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SI CERTIFICA che il materiale sopra descritto è stato costruito e collaudato in conformità ai regolamenti del RINA con esito 
soddisfacente.  
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Data: 

  

THE MANUFACTURER 
IL FABBRICANTE 

This certificate is issued by the manufacturer in accordance with the arrangements authorized by RINA in the 
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basis of the certified Quality System. 
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alternativo N. ATS065122RA and 2022/RA/01/651a del 23/11/2022 rilasciata sulla base del Sistema di Qualità certificato. 

THIS IS TO CERTIFY that these arrangements are being kept under review by regular and systematic auditing of the 
approved manufacturing and quality control procedures.  
The above material will be accepted for fitting in a ship classed or intended to be classed with RINA subject to 
satisfactory installation under the usual survey and testing conditions. 
Si certifica che il Sistema di Qualità ed il prodotto sono tenuti sotto controllo mediante verifiche periodiche.  
Il suddetto materiale sarà accettato a bordo di navi classificate o da classificare dal RINA subordinatamente a soddisfacente installazione 
come previsto per i singoli prodotti. 
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The rules, surveys and activities performed by RINA, reports, certificates and other documents issued by RINA are in no way intended to replace the duties and responsibilities of other parties such as 

Governments, designers, ship builders, manufacturers, repairers, suppliers, contractors or sub-contractors, owners, operators, charterers, underwriters, sellers or intended buyers of a ship or other product or system 

surveyed. 

These documents and activities do not relieve such parties from any fulfillment, warranty, responsibility, duty or obligation (also of a contractual nature) expressed or implied or in any case incumbent on them 

according to the law, nor do they confer on such parties any right, claim or cause of action against RINA. With particular regard to the duties of the ship Owner, the services undertaken by RINA do not relieve 

the Owner of his duty to ensure at all times proper maintenance of the ship and seaworthiness. Likewise, the rules, surveys performed, reports, certificates and other documents issued by RINA are intended 

neither to guarantee the buyers of the ship, its components or any other surveyed or certified item, nor to relieve the seller of the duties arising out of the law or the contract, regarding the quality, commercial 

value or characteristics of the item which is the subject of transaction. 

In providing the services, as well as other correlated information or advice, RINA,  its surveyors, servants or agents operate with due diligence for the proper execution of the activity. However, considering the 

nature of the activities performed (see art. 2.4 of the General Conditions), it is not possible to guarantee absolute accuracy, correctness and completeness of any information or advice supplied. Therefore, express 

and implied warranties are specifically disclaimed. 

In providing its services, and also in the case of activities carried out by delegation of Governments, neither RINA nor any of its surveyors will be liable for any loss, damage or expense of whatever nature 

sustained by any person, in tort or in contract, derived from carrying out the services. 

However, should any user of RINA's services prove that he has suffered a loss or damage due to any negligent act or omission of RINA, its surveyors, servants or agents, then RINA will pay compensation to such 

person for his proved loss, up to, but not exceeding, five times the amount of the fees charged for the specific services, information or opinions from which the loss or damage derives or, if no fee has been 

charged, a maximum of one hundred thousand Euro.  

Any liability for indirect or consequential loss, damage or expense is specifically excluded. In any case, irrespective of the amount of the fees charged, the maximum damages payable by RINA will not be more 

than 1 million Euro.  

No report, statement, notation on a plan, review, class certificate, document or information issued or given as part of the services provided by RINA shall have any legal effect or implication other than a 

representation that, on the basis and at the time of the checks made by RINA, the ship, structure, materials, equipment, machinery or any other item covered by such document or information meet the rules 

issued by RINA or by the Governments delegating RINA. Therefore, RINA cannot be held liable for any act made or document issued by other parties on the basis of the statements or information given by 

RINA. 

I regolamenti, le visite e le attività effettuate da RINA, i rapporti, i certificati e gli altri documenti rilasciati da RINA non sono intesi a sostituire per nessuna  ragione gli obblighi e le responsabilità di altre parti 

quali, a titolo esemplificativo, Governi, progettisti, costruttori, fabbricanti, riparatori, fornitori, imprenditori, subcontraenti, Armatori, gestori, noleggiatori, assicuratori, venditori o acquirenti di una nave o altro 

prodotto o sistema sottoposto a ispezione. 

Detti documenti e attività non esimono tali parti da qualsiasi adempimento, garanzia, onere, responsabilità, dovere o obbligo (anche di natura contrattuale), da essi esplicitamente o implicitamente assunti o 

comunque loro incombenti in base alla legge, né conferiscono a tali parti alcun diritto, pretesa o titolo nei confronti di RINA. Con particolare riguardo ai doveri dell’armatore, i servizi svolti da RINA non lo 

esimono dall’obbligo di assicurare un’adeguata manutenzione della nave e di garantirne la navigabilità in ogni momento. Parimenti, i regolamenti, le visite effettuate, i rapporti, i certificati e gli altri documenti 

rilasciati da RINA non sono finalizzati a garantire gli eventuali acquirenti della nave, di suoi componenti o di altro bene oggetto di verifica o certificazione, o a sollevare il venditore degli stessi rispetto agli 

obblighi derivanti dalla legge o dal contratto, quanto alla qualità, al valore commerciale o alle caratteristiche del bene oggetto di transazione. 

Nel prestare i propri servizi, come pure nel dare informazioni o pareri ad essi correlati, RINA, i suoi tecnici, dipendenti o agenti operano con la dovuta diligenza al fine di una corretta esecuzione dell’incarico. 

Tuttavia, stante la natura delle attività svolte (v. art. 2.4 Condizioni Generali), non è possibile garantire l’assoluta precisione, correttezza e completezza delle informazioni o dei pareri forniti. Pertanto RINA non 

presta alcuna garanzia esplicita od implicita. 

Nel prestare i propri servizi ed anche nel caso di attività eseguite per delega di Governi, né RINA, né alcuno dei suoi tecnici sarà responsabile di qualsiasi perdita, danno o spesa di qualunque natura sostenuta 

da qualsiasi persona, sia in via contrattuale, sia in via extracontrattuale, derivanti dall’esecuzione dei servizi. Tuttavia qualora un utente dei servizi di RINA dimostri di aver subito una perdita o un danno a 

causa di qualche azione od omissione negligente da parte di RINA, dei suoi tecnici, dipendenti o agenti, RINA risarcirà il danno dimostrato fino a concorrenza della somma non superiore a cinque volte 

l’ammontare dei compensi fatturati per le specifiche prestazioni, informazioni o pareri da cui è derivata la perdita o il danno o, se non sono stati fatturati compensi, fino a un massimo di centomila Euro. 

Qualsiasi responsabilità per perdite o danni indiretti o “consequenziali” e per le relative spese è espressamente esclusa. In ogni caso, indipendentemente dall’ammontare dei compensi fatturati, l'ammontare 

massimo risarcibile da RINA non potrà essere superiore a 1 milione di Euro. 

A nessun rapporto, dichiarazione, certificato, documento o informazione emessi o rilasciati in esecuzione dei servizi prestati da RINA possono essere attribuiti effetti o implicazioni legali diversi dall’attestazione 

che, sulla base degli accertamenti eseguiti, la nave, la struttura, i materiali, le apparecchiature, i macchinari o qualsiasi altro elemento cui tale documento o informazione si riferiscono, risultano conformi, al 

momento dell'esecuzione degli accertamenti, ai regolamenti o alle norme emesse da RINA o dai Governi su delega dei quali RINA agisce. Quest'ultima non assume pertanto alcun obbligo in relazione agli atti 

compiuti o ai documenti emessi da altre parti sulla base delle dichiarazioni o informazioni rilasciate dalla stessa. 
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Customer: OCEAN KOPER D.O.O. 

 

Intended for: STOCK PURPOSE 

 

Order no.: / 

 

 

 

 

 

 

Certificate reference and traceability 

 

 

No.1pc. - Galvanized steel wire rope sling dia. 54mm, construction 6xWS(36) + IWRC, Tensile 1960 

N/mm2, RHOL, MBL 2176 kN (as per RINA certificate no. 25RA01.1.206.1 dated July 21, 2025 and 

mill’s certificate no. 202403-3139p3-4 dated March 12, 2024), L=1000m with at one end Closed 

Spelter Socket CSS.224 (id. “P8436” as per manufacturer certificate n.5208450 dated 28.03.2025) 

fixed by “wirelock” procedure. Proof load applied : 942 KN. 

 

 

 

 
 

 

 

 

July 21, 2025                                                                                                                                

 

Firmato digitalmente da:
Sisto Farina
Organizzazione:
RINASERVICESSPA/03487
840104
Data: 30/07/2025 23:28:57



Form code: CG4 311 Revision: 2021-03 www.dnv.com Page 1 of 2

Certificate No:
N1435WA7
Date of issue:
2025-07-24

Location

Name of Vessel, Platform etc: --

DNV Id No: --

Call sign: --

Owners: --

Port of Registry: --

Nominal diameter of rope 
(mm):

52 Number of 
strands:

6 Number of wires per 
strand:

36

Core: IWRC Lay: RHOL Quality of wire (N/mm² ): 1960

Date of test of sample: 2025-07-24

Load at which sample broke (tonnes): 197,85 t
[1940,9 kN]

Safe working load of rope (tonnes): (*)

Intended use: unknown (*)
Remarks:
(*) SWL shall be determined by applying a coefficient of utilisation to breaking load.
Coefficients of utilisation will depend on intended use !

- 1 pce of galvanized steel wire rope, length 825,0m
- one end closed spelter socket 222
- other end plain
- Marked "N1435WA7 + 07EC25 082 01" on tag plate
- Ordered by: Eurocable Holland BV ref. 25301196

Makers or Suppliers name: Eurocable N.V. - Ref. S17520

Makers or Suppliers address: Zwaluwbeekstraat 12, B-9150 Kruibeke, Belgium 

DNV station employing the competent person: Antwerp

I certify that the above particulars are correct, and that the rope was tested and examined and no defects affecting its 
SWL were found.

Issued at Antwerp  on 2025-07-24

for DNV

This document has been digitally signed and will 
therefore not have handwritten signatures.

Steven Vlegels

Surveyor
Note: 
This Certificate is  the standard international form as recommended by the International Labour Office in accordance 
with ILO Convention No. 152.

LEGAL DISCLAIMER: Unless otherwise stated in the applicable contract with the holder of this document, or following from mandatory law, the liability of DNV AS, its 
ion with the services rendered for the 

purpose of the issuance of this document or reliance thereon, whether in contract or in tort (including negligence), shall be limited to direct losses and under any 
circumstance be limited to 300,000 USD.



Certificate No: N1435WA7
Date of issue: 2025-07-24

Form code: CG4 311 Revision: 2021-03 www.dnv.com Page 2 of 2

Instructions

1. Wire rope shall be tested by sample, a piece being tested to destruction.

2. The test procedure should be in accordance with an international or recognized national standard.

3. The SWL of the rope is to be determined by dividing the load at which the sample broke, by a coefficient of 
utilisation, determined as follows:

Item Coefficient
Wire rope forming part of a sling:

SWL  of the sling

SWL  10 tonnes 5

10 tonnes < SWL   160 tonnes 104

(8.85 x SWL) + 1910

SWL  > 160 tonnes 3

Wire rope as integral part of a lifting appliance:

SWL of the lifting appliance

104

SWL  160 tonnes (8.85 x SWL) + 1910

SWL > 160 tonnes 3

These coefficients should be adopted unless other requirements are specified by a national authority.

4. The expression 'tonne' shall mean a tonne of 1000 kg.

5. The terms 'competent person', 'thorough examination' and 'lifting appliance' are defined in Form No.CG.1.

Note: 
For recommendations on test procedures, reference may be made to the ILO document 'Safety and Health in Dock 
Work'.
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11 ATTACHMENT 3 – PASSAGE PLAN PREPARRED BY TUG MASTER 
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12 ATTACHMENT 4 – SHELTER AREA (IF REQ’D) 

 

 

 

 

 

DISTANCE BETWEEN SHELTER AREAS

sector ROUTE
DISTANCE

(NAUTICAL MILES)
SPEED 

(KNOTS)
DURATION 

(DAYS)
DURATION 

(hours)

1 RAVENNA TO BRINDISI 350 5 2.9 70.0
2-1 BRINDISI TO CROTONE 140 5 1.2 28.0
2-2 CROTONE TO PALERMO 380 5 3.2 76.0
3-1 PALERMO TO CAGLIARI 200 5 1.7 40.0
3-2 CAGLIARI - ALGIERS 310 5 2.6 62.0
3-3 ALGIERS - CARTAGENA 210 5 1.8 42.0
3-4 CARTAGENA TO ALGECIRAS 240 5 2.0 48.0

4 ALGECIRAS TO CADIZ 80 5 0.7 16.0
5-1 CADIZ TO LISBON 240 5 2.0 48.0
5-2 LISBON TO VIGO 240 5 2.0 48.0
6-1 VIGO TO BREST 450 5 3.8 90.0
6-2 BREST TO PLYMOUTH 150 5 1.3 30.0
6-3 PLYMOUTH TO ROTTERDAM 320 5 2.7 64.0
6-4 ROTTERDAM TO EEMSHAVEN 160 5 1.3 32.0
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13 ATTACHMENT 5 – BOLLARD PULL CALCULATION 

 

 



BP CALCULATION ACCORDING TO DNV-ST-N001, 2023 
 

1. ROUTE and SEASONAL DATA 
 

The fig 1.1 shows the route and the sectors (ref document DK-TYYY-TNI-RPT-000-10002_B_IFC_2018-06-
19_02. 

 

 

 

Figure 1.1 – Voyage Route – Sectors of North route – Route 2  
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1-year extreme values – ref. DK-TYYY-TNI-RPT-000-10002_B_IFC_2018-06-19_02 

 

Table 1 – Voyage Route – Sectors of route 2  - 1-y extreme wind and wave  

 

10-year extreme values – ref. DK-TYYY-TNI-RPT-000-10002_B_IFC_2018-06-19_02 

 

Table 2 – Voyage Route – Sectors of route 2  - 10-y extreme wind and wave  

 

The above tables are given as a reference only. Please note from above table max wind 10-y is always 
lower than 20 m/s. 

 

 

 

 



2. MARINE SPREAD 
This section presents the selected TUG and cargo barge.  

2.1 TRANSPORTATION BARGE DETAILS 
The VERVECE barge is used in transporting the Topside, Transition piece and Caisson frame. Details of 
this barge are as below. 

• Barge Name:   VERVECE 

• LOA:   91.50 m 

• Breadth:  27.40 m 

• Depth:     6.10 m 

• Light ship:   1833 t 

2.2 SELECTED TUG 
The AHT-Fort tug is used to tow the cargo barge. Details of this Tug are as below. 

• Tug Name:   Fort 

• IMO No.  9388467 

• Flag/Port of registry:  Madeira/Portugal 

• LOA:   45.64 m 

• Breadth:  13.20 m 

• Depth:   5.30 m 

• Bollard pull:   67.8 t 

 

 

 

 

 

 

  



3. MIN BP CALCULATION 

3.1 DNV-ST-N001, 2023 
According to section 11.12.2.5 of DNV-ST-N001, the calculation of minimum BP for weather restricted tow 
shall be carried out using the worst of the 2 following approaches: 

 

 

 

3.2 ALPHA FACTORS 
On top of the calculated values of BP, a reduction factor based on DNV-ST-N001, table 2-12 considering 
Weather forecast level B applies for wave and 2-15 for wind. 

 

3.3 CARGO EXPOSED SURFACE 

The calculated exposed area is taken into calculation using height factor = 1.10 and shape 
factor = 1.30 according to DNV-RP-C205. 

 



        

 

A total of 450 m2 is considered covering TP (behind the BLPH) and Caisson Frame (tubular 
surface) 

 

Cd for current assumed 0.6 for pontoon with raked bow (ref. IMO) 

 

 

  



 

3.4 APPROACH 1 

 

 

Tug speed = 1 knots  

OP lim = 3.50m 

Wind = 19m/s (10-y Sept.)*1.2 = 22 m/s 

Current = 0.50+0.50 m/s 

 

   

 

 

 

 

max Hs
[m]

Wind
[m/s]

Current
[m/s]

3.5 22.0 1.0

input values for BP 
calculation

(approach 1 - 11.12.2.5 )



 

 

 

Parameter Notation Value Units Ratio Minimum Applicable Actual Check

Air Density ρa 1.225 kg/m3
L/B 3.0 3.3 OK

Sea Water Density ρw 1025 kg/m3 B/T 6.0 9.4 OK

Acc. Due to Gravity g 9.81 m/s2

Parameter Notation Value Units 3.18 MT

Length L 91.20 m

Breadth B 27.40 m

Depth D 6.10 m 19.46 MT

Draft (Mid) T 2.90 m

Freeboard f 3.20 m 22.64 MT

Hull Windage Area AWH = B X f 87.68 m2

Wind Coefficient (Hull) CW 1.20

Hull Underw ater Area ACH = B X T 79.46 m2

Current Drag Coefficient (Hull) CD 0.60 3.15 MT

Parameter Notation Value Units 0.67 reflection coeff

Breadth Overall Bc 25.00 m B11 - drift damping

Height Overall Hc 18.00 m 19.31 MT

Height Coefficient Ch 1.10 RP-C205 Ref.  DNVGL-RP-N103, sect 7.2.6.4  @ 0 fwd speed

Shape Coefficient Cs 1.30 RP-C205

Cargo Windage Area AWC = BC X HC 450.00 m2

22.64 MT

3.15 MT

Parameter Notation Value Units 19.31 MT

Wave Height HS 3.5 m

Current Speed VC 1.0 m/s 45.09 MT

Wind Speed VW 22.0 m/s

0.67 11.12.2.10

Parameter Notation Value Units

Length LOA 45.7 m

Actual Bollard Pull of Tug BP 67.8 MT 66.9 MT

Tug Efficiency η 0.674 11.12.2.10

Tow ing Speed, Vt Vt 1.0 knots

0.5 m/s

Table 11-18

TUG FORT Continuous Bollard Pull (BP) Benign Areas Other Ares

BP 67.8 t BP < 40 MT 133.7 200.6

length 45.74 m 40 <= BP <= 100 MT 133.7 170.7

BP > 100 MT 133.7 133.7

TUG PROPERTY

Required Bollard Pull < Actual Bollard Pull => OK

REQUIRED BOLLARD PULL (BP = FT / η )

BP

BLPH

SEA STATE

CARGO

Wave Drift Resistance, FD  + speed

Total Resistance, FT

TOTAL RESISTANCE, FT = FW + FC + FD

FWC

FC = 1/2 x ρs x CD x (VC
2 + Vt2) x ACH

Current (& fwd speed) Resistance FC

Fc

FWC =  1/2 x ρa x (VW
2+Vt2) x AWC x Ch x Cs

FW = Total Wind Resistance

FW = FWH + FWC

Wave Drift Resistance FD

Fwd = 1/8 x ρw x g x R^2  x B x Hs^2

INPUT REQUIRED BOLLARD PULL CALCULATION FOR BARGES TOW PULL CALCULATION

Based on DNV Rules for Marine Operations DNV-OS-H202 (2-2)     /    DNV-ST-

N001     /      DNVGL-RP-N103      /   DNV-RP-C205    

Wind Resistance, FW = FWH + FWC

FWH = Wind Resistance for Hull

FWH = 1/2 x ρa x (VW
2 + Vt2) x AWH x CW

FWH

66.87 MT

GENERAL

TOWED BARGE

FWC = Wind Resistance for Cargo

VERVECE

APPLICABILITY CHECK

Min. Req. TBL - RTBL (MT)

REQUIRED BOLLARD PULL

TUG EFFICIENCY

Tug Efficiency, η

Current Resistance, FC

Wave Drift Resistance, FD @ 0  f wd  speed

Wind Resistance, FW

FD

R 

Cargo Breadth = BC

Cargo Height HcCargo Windage Area AWC= BC X HC

Hull Windage Area AWH= B X f

Draft ,TD
e

p
th

, D

Freeboard, 

f = D -T

Hull Underwater Area, ACH = B X T (approx.) 

Breadth, B

Sectional View of Barge with Cargo



3.5 APPROACH 2 

 

OPwf = 3.0m 

Associated Beaufort scale shows wind = 22-27 knots, assumed 16 m/s 

 

Current 0.5m/s 

 

 

Tug FWD speed of 5 knots, and the increased number of shelter areas over the route, allows the convoy to 
cover all the sectors in max 80 hours, 50% of the sector in less than 48hours. 

 

 

 

max Hs
[m]

Wind
[m/s]

Current
[m/s]

3 16.0 0.5

input values for BP calculation 
with 5knots FWD speed
(approach 2 -11.12.2.5)

DISTANCE BETWEEN SHELTER AREAS

sector ROUTE
DISTANCE

(NAUTICAL MILES)
SPEED 

(KNOTS)
DURATION 

(DAYS)
DURATION 

(hours)

50% over 
the sector  

[hours]

alpha at  
[h]

1 RAVENNA TO BRINDISI 350 5 2.9 70.0 35.0 36h
2-1 BRINDISI TO CROTONE 140 5 1.2 28.0 14.0 24h
2-2 CROTONE TO PALERMO 380 5 3.2 76.0 38.0 48h
3-1 PALERMO TO CAGLIARI 200 5 1.7 40.0 20.0 24h
3-2 CAGLIARI - ALGIERS 310 5 2.6 62.0 31.0 36h
3-3 ALGIERS - CARTAGENA 210 5 1.8 42.0 21.0 24h
3-4 CARTAGENA TO ALGECIRAS 240 5 2.0 48.0 24.0 24h

4 ALGECIRAS TO CADIZ 80 5 0.7 16.0 8.0 12h
5-1 CADIZ TO LISBON 240 5 2.0 48.0 24.0 24h
5-2 LISBON TO VIGO 240 5 2.0 48.0 24.0 24h
6-1 VIGO TO BREST 450 5 3.8 90.0 45.0 48h
6-2 BREST TO PLYMOUTH 150 5 1.3 30.0 15.0 24h
6-3 PLYMOUTH TO ROTTERDAM 320 5 2.7 64.0 32.0 36h
6-4 ROTTERDAM TO EEMSHAVEN 160 5 1.3 32.0 16.0 24h



 

 

 

Parameter Notation Value Units Ratio Minimum Applicable Actual Check

Air Density ρa 1.225 kg/m3
L/B 3.0 3.3 OK

Sea Water Density ρw 1025 kg/m3 B/T 6.0 9.4 OK

Acc. Due to Gravity g 9.81 m/s2

Parameter Notation Value Units 1.73 MT

Length L 91.20 m

Breadth B 27.40 m

Depth D 6.10 m 10.55 MT

Draft (Mid) T 2.90 m

Freeboard f 3.20 m 12.28 MT

Hull Windage Area AWH = B X f 87.68 m2

Wind Coefficient (Hull) CW 1.20

Hull Underw ater Area ACH = B X T 79.46 m2

Current Drag Coefficient (Hull) CD 0.60 17.10 MT

Parameter Notation Value Units 0.67 reflection coeff

Breadth Overall Bc 25.00 m B11 - drift damping

Height Overall Hc 18.00 m 14.18 MT

Height Coefficient Ch 1.10 RP-C205 Ref.  DNVGL-RP-N103, sect 7.2.6.4  @ 0 fwd speed

Shape Coefficient Cs 1.30 RP-C205

Cargo Windage Area AWC = BC X HC 450.00 m2

12.28 MT

17.10 MT

Parameter Notation Value Units 14.18 MT

Wave Height HS 3.0 m

Current Speed VC 0.5 m/s 43.56 MT

Wind Speed VW 16.0 m/s

0.70 11.12.2.10

Parameter Notation Value Units

Length LOA 45.7 m

Actual Bollard Pull of Tug BP 67.8 MT 62.3 MT

Tug Efficiency η 0.699 11.12.2.10

Tow ing Speed, Vt Vt 5.0 knots

2.6 m/s

Table 11-18

TUG FORT Continuous Bollard Pull (BP) Benign Areas Other Ares

BP 67.8 t BP < 40 MT 124.6 186.8

length 45.74 m 40 <= BP <= 100 MT 124.6 163.7

BP > 100 MT 124.6 124.6

REQUIRED BOLLARD PULL

TUG EFFICIENCY

Tug Efficiency, η

Current Resistance, FC

Wave Drift Resistance, FD @ 0  f wd  speed

Wind Resistance, FW

FD

R 

Min. Req. TBL - RTBL (MT)

INPUT REQUIRED BOLLARD PULL CALCULATION FOR BARGES TOW PULL CALCULATION

Based on DNV Rules for Marine Operations DNV-OS-H202 (2-2)     /    DNV-ST-

N001     /      DNVGL-RP-N103      /   DNV-RP-C205    

Wind Resistance, FW = FWH + FWC

FWH = Wind Resistance for Hull

FWH = 1/2 x ρa x (VW
2 + Vt2) x AWH x CW

FWH

62.28 MT

GENERAL

TOWED BARGE

FWC = Wind Resistance for Cargo

VERVECE

APPLICABILITY CHECK

CARGO

Wave Drift Resistance, FD  + speed

Total Resistance, FT

TOTAL RESISTANCE, FT = FW + FC + FD

FWC

FC = 1/2 x ρs x CD x (VC
2 + Vt2) x ACH

Current (& fwd speed) Resistance FC

Fc

FWC =  1/2 x ρa x (VW
2+Vt2) x AWC x Ch x Cs

FW = Total Wind Resistance

FW = FWH + FWC

Wave Drift Resistance FD

Fwd = 1/8 x ρw x g x R^2  x B x Hs^2

TUG PROPERTY

Required Bollard Pull < Actual Bollard Pull => OK

REQUIRED BOLLARD PULL (BP = FT / η )

BP

BLPH

SEA STATE

Cargo Breadth = BC

Cargo Height HcCargo Windage Area AWC= BC X HC

Hull Windage Area AWH= B X f

Draft ,TD
e

p
th

, D

Freeboard, 
f = D -T

Hull Underwater Area, ACH = B X T (approx.) 

Breadth, B

Sectional View of Barge with Cargo
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14 ATTACHMENT 6 – HAND-OVER PROCEDURES 

 

 










