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Maximum volume of wind energy (MWh) that could avoid 
being constrained by controlling electric residential heating

Key considerations
 Need to do this without costing the ESO, 

DSO or end-consumer more
 Only considering off-gas grid electric 

heating in Scotland

Method:
 Technical and techno-economic modelling 

+ qualitative research
 Use storage heaters, hot water tanks and 

heat pumps

Outputs:
 How much of a difference can we make
 CBA
 Route to market
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Scenarios
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Smart controls, explicit wind incentivisation, dynamic tariffs

 

Smart Controls Direct financial 
incentives

Dynamic time of 
use tariffs

2020 2030
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Model

Calculate associated 
system cost

Calculate “normal 
tariffed” and “curtailed 

wind energy” use

Select most cost-
effective demand 

profiles, on a 
daily basis

Model map
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System cost 
of electric 

heating

Scale of 
absorbed 

curtailed wind 
energy

LV Feeder Headrooms

Hot water heating 
demand profiles

Home space heating 
demand profiles

Electricity tariff 
profiles

Curtailed wind 
energy 

prediction for 
Scotland

Housing stock 
characteristics

Input
to CBA

Curtailed wind use 
tariff discount

Scale up to 
whole 
Scottish off-
gas-grid area

Key:
Input
Process
Modelling Output
Project Result
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CBA overview
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CBA components

Avoided 
curtailed 

wind

Avoided 
constraint 
payments

Environ. 
benefits

CO2 NOxESO 
savings

Household 
payments

Smart 
controls

Operation 
savings

Tariff 
based 

savings

Smart 
controls

cost
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Main findings – modelling for 2030 scenarios
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Reduction in wind curtailment (bars) and 10-year NPV (diamonds) in 
2030 in response to different mechanisms investigated

Breakdown of system wide benefits per annum for 
combined scenario, 2030
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Conclusions
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Smart electric heating can deliver value and reduce wind curtailment

Smart controls are the key mechanisms to access all values

2020:
17%

2030:
9%

£24m/yr

2030:
213 Gt

2030 wind curtailment = 3x 
greater than all off-gas grid 
electric heating demand

Explicit wind consumption 
incentivisation payments

Smart controls Time of Use tariffs

 

Improved customer 
comfort ensured
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Putting the theory into practice

 EnergyCloud aims to capture 
some of this surplus 
renewable energy and 
redistribute it to citizens on 
the island of Ireland who are 
living in fuel poverty. 

 Houses included in the 
scheme will be fitted with a 
small heating control device 
that will activate the 
immersion to come on and 
use the free power to heat 
water.
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 An initial trial of 50 homes 
has just kicked off. 

EnergyCloud Ireland
Ireland faces similar renewable curtailment issues to the UK, with over €50 million of renewable 
energy wasted in 2019 alone. A consortium from across the sector aim to change this.

https://www.energycloud.org/abou
t/

https://www.energycloud.org/about/
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Further information
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