
The challenge
Distribution Network Operators (DNOs) have the extraordinary challenge 
of maintaining security of supply at affordable prices, whilst helping 
the UK deliver its carbon emission reduction targets. As electricity 
demand increases and more renewable energy sources are connected 
to the distribution networks, DNOs must cope with the mismatch 
between the time at which electricity is generated and the moment 
at which consumers need it. UK Power Networks is exploring the use 
of electricity storage as a key source of flexibility to address some of 
the technical challenges associated with the transition to a low-carbon 
network. This new technology provides an alternative to expensive 
network reinforcement, thus allowing DNOs to keep costs down.

Smarter Network Storage - a pioneering project  
by UK Power Networks
SNS is exploring ways to maximise the value from storage by offering 
multiple benefits to both network operators and the wider UK electricity 
system. It is the first storage solution of its kind to be commissioned 
in the UK and the first large-scale battery to support National Grid. 
Subject to the same technical requirements as electricity generators, 
SNS has offered over 6,500 hours of transmission network services.  
In addition, it has also exported electricity to the distribution network 
when demand has been high on more than 150 occasions.

The problem
The UK Power Networks substation in Leighton Buzzard, Bedfordshire, 
was in need of reinforcement due to capacity constraints. In other 
words, local electricity demand was higher than what the substation 
could provide, for example, during periods of cold weather. The 

conventional solution would have been to purchase and install a new 
transformer, offering much more capacity than the substation was 
predicted to need in the mid to long-term.

The solution
The Smarter Network Storage (SNS) project features a 6MW/10MWh 
storage solution comprising approximately 50,000 lithium-ion batteries. 
This technology has enabled UK Power Networks to manage electricity 
demand at peak times without building excess capacity. By charging 
during the day, the Big Battery stores electricity that can then be 
dispatched in the evening when residential customers in the town of 
Leighton Buzzard need it. 

How big is the battery? 
During low or average electricity demand times, the storage capacity 
of the Big Battery is enough to power about 1,100 UK homes for a 
whole day or over 27,000 homes for one hour.

What are the benefits of storage?
Storage is the only technology that can provide multiple services to 
the distribution and transmission electricity networks. These services 
enable three types of benefits:
 
1.  Network reinforcement alternatives. By using electricity storage, 

DNOs defer reinforcement investments, leading to substantial 
consumer savings. 

2.  System stability. Storage provides key flexibility services including: 
 •  Peak shaving: allows DNOs to reduce peak times of electricity 

consumption 
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 •  Reactive power support: helps reduce electricity losses in  
the network

 •  Frequency response: enables National Grid to stabilise the 
frequency of the system

 •  Electricity reserve: helps overcome the intermittency of 
renewable generation

3.  Wider market benefits. Storage can offer wholesale market  
trading opportunities for other market participants.

Project findings
The SNS project has delivered many benefits ranging from peak 
demand reduction on the site, balancing support, carbon dioxide 
emissions being displaced by peak generation. Additionally the 
project has shed light on the regulatory framework challenges 
brought by an asset that is not classified as such. 

Finally, the SNS project has provided evidence on the potential of grid 
scale storage and the revenues associated with it. These results will be 
critical for the industry as the uptake of storage increases and policy makers. 

Throughout the trials SNS has proven that: 

Storage can do many things
•  Storage is a multi-purpose technology, capable of doing different 

things at the same time. For example, when providing active 
power through peak shaving to relieve congestion on the local 
network, triad avoidance services are simultaneously provided by 
reducing peak load at the national level. 

•  SNS is suitably sized for this purpose, both in terms of power/
energy but also in terms of building capacity for potential upgrade, 
to ensure that future load growth can be accommodated. 

•  Battery storage is fully capable and reliable in providing reserve 
and frequency response services to the TSO as well tolling services 
to electricity suppliers. 

•  As peak shaving is only needed for a fraction of the year, it is 
important that storage can be used to provide other services at 
other times in order to make the business case stack up.

Commercial solutions are required to extract the most value  
of storage 
•  As future or new services to the TSO (including reactive power, 

enhanced frequency response and demand turn-up) and/or the 
DNO (flexibility products) are developed, these offer additional or 
substitute revenues for storage.

•  Frequency response is currently the most profitable commercial service 
that storage can provide, compared to reserve services or tolling. 
This is driven by the relative market prices seen during the trials.

•  Battery storage is able to provide both static and dynamic 
frequency response. It is clear that the dynamic form of frequency 
response is more beneficial to the TSO as the storage system 
responds continuously to frequency changes as opposed to a wide 
threshold trigger in the static frequency response variant. However, 
costs associated with the provision of the dynamic service are 
higher, as the energy use is increased.

•  Contracts for storage services should allow deployment for multiple 
applications to support business cases and investment in storage.

•  Integration of multiple systems and sub-systems provided by 
different suppliers to form a complete energy storage solution is 
lengthy in time and should be carefully accounted for in the 
planning stage of energy storage projects

Network operators must develop new capabilities for storage
•  Owning and operating storage assets implies new capabilities for  

a DNO including coordination between many stakeholders, both 
internal to the DNO including Network Control, Outage Planning 
and IT systems; but also between the DNO and external parties 
including software and hardware providers, electricity suppliers.

•  New capabilities for DNOs are required when facilitating connections 
or owning and operating storage devices. This will enable DNOs to 
properly design the network and ultimately facilitate cheaper and 
faster connections while keeping network operation intact and 
maximising the value of storage in the distribution network.


