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Background

Increasing amounts of renewable 
energy project deployed over the 
last 15 year, from wind in 
particular.
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There are now grid capacity 
constraints that are leading to 
generation being curtailed and a 
lack of future connection 
opportunities that is hindering 
the growth of renewable energy 
within the county.
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The study – Orkney Energy Audit

To identify opportunities to displace imported 
energy with locally sourced alternatives that 
provide better value to people in Orkney.

The project seeks to:
• quantify existing energy sources and energy 

uses
• indicate the potential of converting uses of 

imported energy into indigenous, electrically-
derived demand



Data from a range of 

sources:

• DECC sub-national energy stats
• Orkney Islands Council
• OIC Marine Services
• NHS Orkney
• Scottish Fuels
• North Air Ltd
• Highland Park
• SSE
• Ofgem
• OREF microgen. database
• etc

Information collated on energy 

sources:
• Imported fossil fuels
• Imported biomass
• Indigenous biomass
• Local Renewable energy generation

And uses
• Terrestrial Non-Road Transport
• Air, marine and road transport
• Buildings and Utilities

48 organisations contacted

What did the project involve?

Wind energy developments mapped

23 strategies analysed

Wind and solar and output estimated
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Local wind energy generation mapped
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Solutions? 



How do we increase capacity for new 
electrical generation? 

Solutions

Grid 
upgrades or 

management

Storage and 
Demand side 
management

Fuel 
switching 
from fossil 

fuel to 
electricity 

Increasing 
demand



How do we increase capacity for new 
electrical generation? 

•Grid Upgrades

•Use of Dynamic Line Ratings

•Expansion of the Active Network Management for Sub 50kW Turbines

Grid upgrades or 
management

•Electrical Battery Storage

•Hydrogen Storage and Fuel Cells

•Pumped Hydroelectric

•Compressed Air Energy Storage

•Demand Side Management

Storage and Demand 
side management

•Electric vehicles

•Electric Monorails

•Electric Ferries

•Hydrogen Ferries

•Buildings and Utilities Fuel Switching

•District Heating

Fuel switching from 
fossil fuel to 

electricity

•Heated Growing Spaces Crop Drying

•Heated Anaerobic Digesters Ammonia production

•Refrigeration and Cooling for Industrial Use Fertilisers Production

•Heating for Industrial Processes Desalination

•Hot and Cold Water Leisure Activities

Increasing demand



How do we increase capacity for new 
electrical generation? 

Grid Upgrades Expansion of the ANM for Sub 50kW Turbines

Use of Dynamic Line Ratings

Electrical Battery Storage Hydrogen Storage and Fuel Cells
Pumped HydroelectricCompressed Air Energy Storage

Demand Side Management

Electric vehicles
Electric Monorails

Electric Ferries
Hydrogen Ferries

Fuel Switching - Buildings and Utilities 

District Heating

Heated Growing Spaces

Crop Drying

Heated Anaerobic Digesters 

Ammonia as a fuelFertilisers Production
Refrigeration and Cooling  for Industrial Use

Heating for Industrial ProcessesDesalination

Hot and Cold Water Leisure Activities



Short description 
of the most 
promising 
solutions



Ranking
of 
options

Suitability Very low Low Medium High Very high



Use of Dynamic Line Ratings

Power distributed through overhead 
lines is usually limited by conductor 
thermal capacity defined in terms of a 
static line rating based on a 
predetermined set of conditions 
(temperature, solar radiation, etc.).

Dynamic Line Rating: 
• takes into account real time weather 

conditions 
• seeks to maximise the amount of 

power that can be distributed based 
on the weather conditions

There is already a trial planned for the 
Tingwall/Finstown section.

Studies have estimated an additional 
4MW of generation are possible



Demand Side Management

• Actuated  - properties are fitted with 
remotely monitored and control 
systems that  control dispatchable
loads, such as the hot water 
immersion heaters

• Informational - relies upon the 
buildings’ occupants responding 
positively to messages provided to 
them:
• based on localised renewable 

energy availability forecasts
• may be encouraged to participate 

in demand response via a 
variable tariff for electricity

Trials currently ongoing at Findhorn

Estimates for Orkney - 0.7 - 2.8MW 
response for a 1000 property 
informational system



Fuel switching

In Orkney:
• Approximately 4,800 houses 

(approximately 46% of total dwellings) 
in Orkney are in fuel poverty

• Furthermore, 20% of these are also 
declared as extreme fuel poor

Fuel switching strategies include:
• Storage heaters and electrification of 

hot water systems, and
• Heat pump technology

Challenge is to design a fuel switching 
strategy which:
• lowers the running costs for customers
• increases electrical demand from local 

sources
• minimising the requirement for 

imported fuels
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Heated growing spaces

• Heated polytunnels could be used in 
Orkney to grow food that would not 
normally grow in these latitudes and 
to extend the growing season.

• The energy requirement will vary 
between crops but taking an average 
energy requirement of ~1kWh/m2/day 
(equivalent to 170kW for an acre)

• Scalable solution, mature technology

• Eday is in the process of putting up 
heated polytunnels to use some of the 
curtailed wind energy.



Electric vehicles

• Orkney has among the highest 
fuel prices in the UK 

Opportunity:
• to reduce spend on fuel
• increases electrical demand from 

local sources

• Smart charging may further be 
utilised to charge vehicles in 
periods of grid curtailment

• If 1000 cars equates to an annual 
demand of 1.1 GWh

• Currently more than 40 electric 
cars in Orkney  (hybrid and all-
electric)

• Public charging points in Kirkwall, 
Stromness, Dounby, St Margaret’s 
Hope



Electric and hydrogen ferries

• Fuel used on interisland and mainland ferries constitutes a large 
proportion of the energy use on Orkney

• This therefore represents a large opportunity to increases electrical 
demand from local sources, especially in the North Isles where the grid is 
currently curtailed

• Current diesel usage for Orkney Ferries amounts to around 30 GWh per 
year



Fertilisers Production

• Approximately, 30,000 tonnes of 
fertiliser are imported annually to 
Orkney

• Nitrogen content of these imports 
equates to approximately 5,908 tonnes 
of Nitrogen (or 7,174 tonnes of 
ammonia)

• Production of ammonia on Orkney 
would create an electrical demand of 
~57 GWh of electrical power per year

Opportunity:
• to increase electrical electricity 

demand
• produce a commodity that is required 

locally

Hydrogen

Nitrogen



To download a copy of the full 
Orkney Energy Audit, please go to 

www.oref.co.uk


