
ScotCLUE Demonstrator: 
Smarter Energy Controllers for Future 
Offshore Wind Energy Systems

John Nwobu



Concepts, Planning, Demonstration and Replication of Local User-friendly 
Energy Communities (CLUE) – Project Summary

• CLUE is an EU wide project acquiring knowledge on design, planning and operation of Local Energy 
Communities (LECs) and developing concepts for successful replication and upscaling of LECs

• ORE Catapult is the lead partner in the Scottish CLUE consortium, providing local energy system and 
stakeholder knowledge. Our Levenmouth Demonstration Turbine will be used to show how energy 
produced from offshore wind could be distributed through a network architecture that offers the 
potential for local communities to maximise their energy use with one another. 

Project Partners – Scottish Consortium

€6M project funded by ERA-Net

Project Partners – Austrian Consortium

Project Partners – German Consortium

Project Partners – Swedish Consortium



H100 Fife Project

• Development of a world-first 100% hydrogen gas 
network in Levenmouth that will bring renewable 
hydrogen into homes in 2022.

• Green Hydrogen gas produced from offshore wind using 
an electrolyser installed at ORE Catapult’s Levenmouth 
Demonstration Turbine

• In the project’s first phase, the network will connect 
around 300 local homes to hydrogen and second stage 
would be a new network with around 1000/2000 
homes.

• Customers will be able to interact with hydrogen 
appliances at a demonstration facility and will be given 
option to swap their natural gas supply

• Undertake studies that  measure the technical, social 
and commercial performance of the hydrogen network

The first 100% H2 to homes, zero carbon network in the world. 

Levenmouth 
Demonstration 
Turbine (LDT);

Source: Scottish Gas Network (SGN) H100 Fife 



ScotCLUE Demonstrator (Local Energy Community) 

Active Management System (Cirrus Flex)

Multi-Vector Energy Systems Platform (Electricity/H2Gas)

Virtual Simulated Prosumer Cell
Community PV and Storage Energy Cell

Wind Power Cell

Hydrogen Cell (Potential Fife H100) DSO Network

ORE Catapult – Monitoring and 
control of the 7MW LDT turbine 
used for electricity and H2 gas 
production. 

University of Strathclyde –
Modelling to ensure web-of-cells 
architecture, virtual electrolyser 
and prosumer cells

Smarter Grid Solutions (SGS) –
Provider of commercial active 
management system software and
will develop an integrated platform 
with their cloud based ANM Strata 
platform and ANM elements. 

Supporting Partners
Community Energy Scotland 
Greener Kirkcaldy
- Providing access to the 
community  centres for demo. 



Device Integration



Overview of Selected Use Cases

Mode 1: Maximise Renewables 

The priority on this mode is to use all 
renewables sources (PV/storage 
community centres, wind turbine) to 
maximise hydrogen production.

In this mode, the priority is to avoid curtailing 
wind turbine during a grid constraint, instead 
transfer the excess wind generation to the 
electrolyser, if the electrolyser consumption is 
low–curtail the turbine

The priority on this mode to use all 
renewable sources (PV/storage community 
centres, wind turbine) to maximise local 
electrical generation into the network.

Mode 3: Grid Network ConstraintMode 2: Maximise Hydrogen 
Production 

Source: https://creouk.com

https://creouk.com/


7 Approved for Public Use

WoC Mode 2 – Maximise Hydrogen Production

› In this mode, maximising the hydrogen 
production will be having the priority by 
focusing on power sent from all renewable 
sources (PV/storage community centers, wind 
turbine) to the electrolyser



8 Approved for Public Use

Site 1 – Surplus and Site 2 – Surplus and the Battery SoC is within high and low limits and H2 headroom available 

Site 1 Site 2

15 kW

8 kW

SoC: 50 %

14 kW

SoC: 60 %

10 kW

Surplus of 7 kW Surplus of 4 kW

Device Action

Site 1 

Battery

Charges at 0.5 kW

Site 2 

Battery

Charges at 0.5 kW

Cell 2 

Surplus

Surplus of 10 kW

LDT No action

H2 

Electrolyser

Produces H2 considering (LDT Power + 

surplus from cell 2)

LDT Power

H2 Consumption

60 kW

C
5
.2

0
WoC Mode 2 – Demo Case 1

60 kW

60 kW

15 kW

8 kW

0.5 kW

6.5 kW

14 kW

10 kW

0.5 kW

3.5 kW

10 kW

70 kW

Headroom 10 kWHeadroom 0 kW



9 Approved for Public Use

Site 1 – Surplus and Site 2 – Surplus and the Battery SoC is within high and low limits and H2 headroom available 

Site 1 Site 2

15 kW

8 kW

SoC: 50 %

14 kW

SoC: 60 %

10 kW

Surplus of 7 kW Surplus of 4 kW

Device Action

Site 1 

Battery

Discharges at 2 kW

Site 2 

Battery

Discharges at 2 kW

Cell 2 

Surplus

Surplus of 15 kW

LDT No action

H2 

Electrolyser

Produces H2 considering (LDT Power + 

surplus from cell 2)

LDT Power

H2 Consumption

55 kW

C
5
.2

1
WoC Mode 2 – Demo Case 2

55 kW

55 kW

15 kW

8 kW

2 kW

9 kW

14 kW

10 kW

2 kW

6 kW

15 kW

70 kW

Headroom 0 kWHeadroom 15 kW





GLASGOW

BLYTH

LEVENMOUTH

GRIMSBY

ABERDEEN

CHINA

LOWESTOFT

PEMBROKESHIRE

CORNWALL

Email us: john.nwobu@ore.catapult.org.uk

Visit us: ore.catapult.org.uk

Engage with us:

CONTACT ME


