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Project Background
• Supergen Cross-Hub ’Seedcorn’ funding. 
• Project Aims: 

– ‘to assess the feasibility constructing a UK based demo of 
utilizing green hydrogen-based fuels to power industrial 
shipping activities.’ 

– Can this be done using curtailed OSW power. 
• Funding of 20K: limited RA time, student placements. 
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Sector Reviews
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Green Hydrogen Utility:Green Hydrogen Production: 



• Using curtailed OSW wind power 
to produce green hydrogen – how 
far can a LNG tanker travel?

• Test case: LNG Tanker energy 
consumption: 1.89 km/MWh [1].

• We consider, hydrogen 
combustion at 40% and Fuel Cells 
at 55 %, efficiency. 
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Modelling Green H2 Production for 
Bulk Liquid Shipping



Modelling Green H2 Production for 
Bulk Liquid Shipping
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Model Overview 
Model Length: 1 year; Model Resolution: 10 min 

Wind Data: Weibull Sampling

Turbine Rating – 3.6 MW (SWT 3.6) Cp – 0.35; 

No Columns 5;  No. Rows 5

Turbine Modelling – Power Curve 
Downtime Modelling – Average down time [2]
Wake Modelling - Park Wake model [3]

Hydrogen Modelling – PEM Electrolyser adapted from [4]

𝑚𝑚𝐻𝐻2 =
𝐸𝐸𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

𝐸𝐸𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒
𝜂𝜂 + 𝐸𝐸𝑂𝑂𝑂𝑂𝑂𝑂 + 𝐸𝐸𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

Curtailment Modelling – Based on Balancing Mechanism data (Elexon) [4]
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Conclusions

- Curtailment based demo is seems unfeasible

- Curtailment rates growing in both offshore and onshore 
contexts.

- For the ~100 MW array, max distance travelled by LNG 
tanker is ~4,000km at 8% curtailment rate. 

Analysis shows high sensitivity to installed electrolyser
capacity, curtailment rate and kWh/kg of hydrogen. 

*Based on statistics presented in [1]

Modelling Green H2 Production for 
Bulk Liquid Shipping



Modelling OSW Maintenance 
powered via H2
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Model Overview 

Windfarm: 
No turbine 72, 
Number of Columns/rows: 9/8, Column/Row 
Spacing: 3km/2.5km
Distance from Port: 8 km
Turbine Visit Rate: 0.052.

Vessel Spec: 
Type: CTV
Transit Speed: 48.2 km/h
Fuel Consumption Idling: 130 L/h
Fuel Consumption Transit: 320 L/h



Modelling OSW Maintenance 
powered via H2
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Key Findings: 

MO-VUMA Tool developed, simulating O&M 
vessel movements. 

Applied to Humber Gateway Windfarm. 

Annually 582,262 L of MGO used.  

Equivalent H2 demand: 242,151 kg/H2

Would require 16-18% of Humber Gateways’ 
energy output. 



Conclusions
• Offshore H2 production model produced and illustrated –

inclusion of downtime, curtailment variation, wind variation, 
array structure. 

• Development of MO-VUMA Tool developed, simulating 
O&M vessel movements. 

• Current models suggest that curtailment based green 
hydrogen pilot infeasible. 

• ~17% of Humber Gateway array energy would be 
required to power O&M activities. 
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Any Questions?
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