
 

Case Study: Greenfields 

• Project type: 132kV battery storage connection 
• Location: Bedford 
• Design duration: 16 months 

 
• DNO: UK Power Networks (UKPN) 

• Developer: Arlington Energy Ltd 
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Overview 

Design work began in February 2019, with civil drawings for 

construction issued in June of the same year. A team of 

eight worked on the design-side, with the project completed 

in its entirety – and handed over to the client – in June 2020. 

The main project objectives were twofold, the first being the 

132KV contestable connections onto the UK Power Network 

(UKPN) system. This included the design of the transformer, 

33KV switchgear, layout of the battery storage containers 

and inverter transformers as well as route planning for 33km 

of cabling.  

The scope of works also included the earthing system 

design, alongside a series of network studies and the G99 

compliance process. Civil works, meanwhile, involved an EPC 

project for Arlington Geotech, which included the structural 

design of transformers, structures, buildings and the gen set 

bases.  

Challenges encountered 

As the electricity networks association introduced the new 

G99 requirements, the new standard meant a steep learning 

curve for the team. In addition, there was the challenge of 

fitting a significant amount of equipment onto a site which 

was limited in terms of size and layout.  

As such, much of the manufacturing was done off site – 

including the set-up of transformers and inverters. This was 

in order to construct elements of the project in a controlled 

environment with all the required tools and all equipment to 

hand.  

Shipping the infrastructure to Greenfields only when it – and 

the end location – was ready.  



 

  

 

 

Smith Brothers Power System 

Design – Sheffield Office 
Unit 9, 

The Quadrant, 

99 Parkway Avenue, 
Sheffield, 

S9 4WG. 
 

 
Smith Brothers (Contracting) Ltd 

– head office. 
Lowfields Business Park 
Unit G8 Navigation Close  

Elland, 
West Yorkshire, 

HX5 9HB 

 
+44 (0) 333 3583 653 

enquiries@smithbrothersltd.co.uk 
https://www.smithbrothersltd.co.uk/ 
  
 

Design details 

Civil 

• Geotech site investigation 

• Site layout 

• Roadways 

• SUDS drainage and piling design 

• Private 66kV compound structures and bases 

• 66kV transformer bund 

• Foundations for gas engine, control room and switch room 

• Structural concrete / reinforcement  

• Switch and control room layouts 

• Security fencing 

• Temporary works design 

• Structural engineering 

Electrical 

• Switch and control room layouts 

• LVAC design – heating, lighting and ventilation 

• Cabling layouts, conduits and troughs 

• Earthing soil resistivity survey 

• Earthing modelling and earthing layout 

• Plant / equipment layout 

• 66kv structure design 

• Bus bar / clamps specification 

• Electrical clearance checks 

• Plant and equipment specification 

Protection and control 

• Single line diagram 

• Switchgear specifications 

• Main C&P design 

• SCADA 

• Multicore schedules 

• AC / DC scheme integration 

• 110v distribution 

• Electrical and mechanical interlocking 

• Relay specification and relay panel design 

• Protection coordination / settings report 

System studies 

• Load flow 

• Short circuit 

• P28/2, G5/4 and G99 

• Protection coordination and settings 


